
HISTORY OF BIODIESEL (1900-2017)   1

Copyright © 2017 by Soyinfo Center

HISTORY OF BIODIESEL - 

WITH EMPHASIS ON SOY BIODIESEL (1900-2017):

EXTENSIVELY ANNOTATED

BIBLIOGRAPHY AND SOURCEBOOK

Compiled

by

William Shurtleff & Akiko Aoyagi

  

2017



HISTORY OF BIODIESEL (1900-2017)   2

Copyright © 2017 by Soyinfo Center

Copyright (c) 2017 by William Shurtleff & Akiko Aoyagi

All rights reserved. No part of this work may be reproduced or copied in any form or by any means - graphic, electronic, 
or mechanical, including photocopying, recording, taping, or information and retrieval systems - except for use in reviews, 
without written permission from the publisher.

Published by: Soyinfo Center
 P.O. Box 234
 Lafayette, CA 94549-0234  USA
 Phone: 925-283-2991 Fax: 925-283-9091
 www.soyinfocenter.com 

ISBN 9781928914976 (Biodiesel without hyphens)
ISBN 978-1-928914-97-6 (Biodiesel with hyphens)

Printed 18 Oct. 2017

Price: Available on the Web free of charge

Search engine keywords:

History of soy biodiesel
History of soy diesel
History of the National Biodiesel Board (NBB)

Bibliography of biodiesel
Bibliography of soy biodiesel
Bibliography of the National Soybean Board (NBB)



HISTORY OF BIODIESEL (1900-2017)   3

Copyright © 2017 by Soyinfo Center

Contents

   Page

Dedication and Acknowledgments.................................................................................................................................. 4

Introduction and Brief Chronology, by William Shurtleff  .......................................................................................... 5

About This Book  ............................................................................................................................................................. 9

Abbreviations Used in This Book  ................................................................................................................................ 10

How to Make the Best Use of This Digital Book - Three Keys  .................................................................................  11

Full-Page Graphics  .................................................................................................................................................  13-16

History of Biodiesel: 909 References in Chronological Order  .................................................................................. 17

    Contains 41 Photographs and Illustrations

Subject/Geographical Index by Record Numbers  ................................................................................................... 283

Last Page of Index  .......................................................................................................................................................  311



HISTORY OF BIODIESEL (1900-2017)   4

Copyright © 2017 by Soyinfo Center

Part of the enjoyment of writing a book lies in meeting 
people from around the world who share a common interest, 
and in learning from them what is often the knowledge 
or skills acquired during a lifetime of devoted research or 
practice. We wish to give deepest thanks...

Of the many libraries and librarians who have been of great 
help to our research over the years, several stand out:

University of California at Berkeley: John Creaser, Lois 
Farrell, Norma Kobzina, Ingrid Radkey.

Northern Regional Library Facility (NRLF), Richmond, 
California: Martha Lucero, Jutta Wiemhoff, Scott Miller, 
Virginia Moon, Kay Loughman.

Stanford University: Molly Molloy, who has been of special 
help on Slavic-language documents.

National Agricultural Library: Susan Chapman, Kay Derr, 
Carol Ditzler, John Forbes, Winnifred Gelenter, Henry 
Gilbert, Kim Hicks, Ellen Knollman, Patricia Krug, 
Sarah Lee, Veronica Lefebvre, Julie Mangin, Ellen Mann, 
Josephine McDowell, Wayne Olson, Mike Thompson, 
Tanner Wray.

Library of Congress: Ronald Jackson, Ronald Roache.

Lane Medical Library at Stanford University.

Contra Costa County Central Library and Lafayette Library: 
Carole Barksdale, Kristen Wick, Barbara Furgason, Sherry 
Cartmill, Linda Barbero.

Harvard University’s Five Botanical Libraries (especially 
Arnold Arboretum Library): Jill Gelmers Thomas.

French translation: Martine Liguori of Lafayette, California, 
for ongoing, generous, and outstanding help since the early 
1980s. Dutch translation: Sjon Welters. German translation 
Philip Isenberg, 

DEDICATION AND ACKNOWLEDGMENTS

Japanese translation and maps: Akiko Aoyagi Shurtleff.

Loma Linda University, Del E. Webb Memorial Library 
(Seventh-day Adventist): Janice Little, Trish Chapman.

We would also like to thank our co-workers and friends at 
Soyinfo Center who, since 1984, have played a major role in 
collecting the documents, building the library, and producing 
the SoyaScan database from which this book is printed:

Irene Yen, Tony Jenkins, Sarah Chang, Laurie Wilmore, 
Alice Whealey, Simon Beaven, Elinor McCoy, Patricia 
McKelvey, Claire Wickens, Ron Perry, Walter Lin, Dana 
Scott, Jeremy Longinotti, John Edelen, Alex Lerman, Lydia 
Lam, Gretchen Muller, Joyce Mao, Luna Oxenberg, Joelle 
Bouchard, Justine Lam, Joey Shurtleff, Justin Hildebrandt, 
Michelle Chun, Olga Kochan, Loren Clive, Marina Li, 
Rowyn McDonald, Casey Brodsky, Hannah Woodman, 
Elizabeth Hawkins, Molly Howland, Jacqueline Tao, Lynn 
Hsu, Brooke Vittimberga, Tanya Kochan, Aanchal Singh.

Special thanks to: Tom and Linda Wolfe of Berwyn Park, 
Maryland; to Lorenz K. Schaller of Ojai, California; and to 
Wayne Dawson (genealogist) of Tucson, Arizona.

 For outstanding help on this biodiesel book we thank: Bill 
Ayres, Ann Clinton, Betty Hansen, Jeffrey Horvath, Kenlon 
Johannes, Lawrence Johnson, Gerhard Knothe, Kirk Leeds, 
Bill Lester, Kaleb Little, Karen Long, Bryan Moser, National 
Biodiesel Board, Susie Oberdahlhoff, Bryan Peterson, 
Charles L. Peterson, Doug Pickering, Amber Pierson, Keith 
J. Smith, Leland Tong. Michael Youngerberg.

Special thanks to the Iowa Soybean Association, and to Kirk 
Leeds and Ann Clinton, for their ongoing pioneering work 
and for their fi ne periodical, Iowa Soybean Review.

 Finally our deepest thanks to Tony Cooper of San Ramon, 
California, who has kept our computers up and running since 
Sept. 1983. Without Tony, this series of books on the Web 
would not have been possible.

This book, no doubt and alas, has its share of errors. These, 
of course, are solely the responsibility of William Shurtleff.

 This bibliography and sourcebook was written with the 
hope that someone will write a detailed and well-documented  
history of this subject.

This book is dedicated to the National Biodiesel Board 
(NBB),  Kenlon Johannes, Bill Ayres, Doug Pickering 
and Rudolf Diesel - pioneers all.
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INTRODUCTION

Brief Chronology/Timeline of Biodiesel

1900 – “But it is not yet generally known that it is possible 
to use animal and vegetable oils direct in Diesel motors. 
In 1900 a small Diesel engine was exhibited at the Paris 
exhibition by the Otto Company which, on the suggestion 
of the French Government, was run on Arachide [peanut] 
oil, and operated so well that very few people were aware of 
the fact. The motor was built for ordinary oils, and without 
any modifi cation was run on vegetable oil. I have recently 
repeated these experiments on a large scale with full success 
and entire confi rmation of the results formerly obtained.” 
(Introduction by Dr. Rudolf Diesel {p. 4-5} to: Chalkley. 
1912. Diesel Engines for Land and Marine Work, 2nd ed.; 
Rudolf Diesel, Proceedings - Institution of Mechanical 
Engineers. March, p. 179-280, in German).

1916 – Using the fi rst diesel engine imported into Argentina, 
R.J. Gutierrez of Buenos Aires University tested castor oil as 
an alternative fuel (Gutierrez. 1916. In: 1st South American 
Engineering Congress, Buenos Aires).

1920 – R. Mayné writes Les Moteurs à l’huile de palme 
[Motors that run on palm oil] (Annales de Gembloux. 
26(11):509-15, in French).

1921 May – George H. Ford, writing in English, confi rms 
earlier reports of success in Belgium (“Vegetable oils as 
engine fuel.” Cotton Oil Press, 5(1):38).

1921 Dec. – Soy oil is fi rst used successfully in Japan 
to make “artifi cial petroleum” (Kobayashi, K. 1921. Ni, 
san shokubutsu oyobi kôyu yori jinzô sekiyu seizô shiken 
[Artifi cial petroleum from soyabean oil, cocoanut oil, and 
stearine]. Kogyo Kagaku Zasshi {J. of Chemical Industry, 
Japan}. 24(12):1421-24. Dec.).
 These results with soy oil were repeated by Masakadu 
(1921), Sato (1922), Masakazu (1923), South Manchuria 
Railway Co. (1924) and many others thereafter.

1931-1935 – M. Gautier writes 3 articles in French journals 
about the use of vegetable oils in diesel engines.

1936 May – The new Chemurgic Movement in the 
U.S. takes an interest in soy oil as a diesel fuel. In the 
Proceedings of the Second Dearborn Conference of 
Agriculture, Industry, and Science, we read about soy bean 
oil for tractors (p. 360): “If he [the farmer] can extract soy 
bean oil and run tractors on soy bean oil, he does not have to 
ship the soy beans to market and pay the freight, and let the 
industrialist extract the oil... he can run his Diesel tractor on 

the oil, and be ahead of the game all around.”

1937 Aug. 31 – Earliest biodiesel. Charles George Chavanne 
of Brussels is granted Belgian Patent No. 422,877 for 
[Procedure for the transformation of vegetable oils for their 
uses as fuels]. G. Knothe (2005) considers this the “fi rst 
biodiesel.”

1940 March 5. – The New York Times reports that Germany 
is developing a new type of diesel engine for motor trucks. 
“This new invention uses 88 per cent soya-bean oil and only 
12 per cent gasoline. Such engines were recently installed on 
more than 700 trucks operating in Yunnan and Szechwan” 
(Abend, H. 1940. “Reich continuing to aid Chungking.” 
March 5, p. 8). 

1980s – Surplus Oil from Crushing Soybeans. When 
soybeans are crushed, two “co-products” result: soy oil and 
soybean meal. Before and during World War II (1940-1945) 
soybeans were crushed primarily for their oil, and were called 
an “oilseed.” But after World War II, the demand for soybean 
meal began to increase as consumption of meat increased 
with growing affl uence worldwide. Increasingly the value of 
the meal in a given weight of soybeans was worth more than 
the oil. Thus, the oil became a by-product and a surplus of 
soybean oil began to develop. By the 1980s there was a large 
and growing surplus of soybean oil in the United States. This 
surplus held down the value of soybeans for the farmer. A 
movement arose to fi nd new uses for this oil. One possible 
use was biodiesel, a clean-burning, renewable alternative to 
typical diesel fuel, which came from petroleum and caused 
pollution.

1984 Oct. – The word “Bio-Diesel” (regardless of 
capitalization or hyphenation) fi rst appears in print in English 
(Power Farming Magazine {Sydney, Australia}, p. 10).

1990 – Dr. Tom Reed of the Colorado School of Mines 
produces biodiesel / methyl esters from used grease from 
Der Wienerschnitzel (a hot dog franchise) to run a bus 
demonstration project in Denver. Tom was the fi rst person in 
the modern American biodiesel movement to make methyl 
esters.

1990 – The University of Missouri and the Missouri Soybean 
Merchandising Council fund a study to demonstrate the use 
of soy-based mono-alkyl esters as a diesel fuel replacement. 
The wheels started turning – and haven’t stopped.

1991 Jan. – The Missouri Soybean Merchandising Council 
(headed by Kenlon Johannes) agreed to fund a one-year 
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project for $22,000 to test a diesel pickup burning 100% 
soybean oil fuel. But the project had no fuel. So in the spring 
and summer of 1991, Leon Schumacher, in search of fuel for 
use in the project, locates Bill Ayres of Interchem Industries 
of Leawood, Kansas, who agrees to provide esterifi ed 
soybean oil for the project. Bill Ayres was not making soy 
methyl esters at the time, but he said he could make and 
provide the fuel. Bill Ayres and Dr. Tom Reed had been 
working on alternative fuels and alternative energy since the 
late 1970s. Bill called Dr. Reed, who provided him with the 
formula over the telephone.

1991 Aug. – Using Dr. Reed’s formula for the 
transesterifi cation process, Ayres started making the fi rst 
batches of methyl esters (biodiesel) in the gravel parking 
lot of his uncle’s tree service business in Kansas City. The 
offi cial company name was Midwest Biofuels, a subsidiary 
of Interchem Industries, Inc. Interchem did not have a plant 
facility in Kansas City at that time (Soybean Digest. 1992. 
“Soy diesel cleans up.” Mid-Feb. p. 49); interviews with 
Doug Pickering and Bill Ayres. 2007 May and March).

1992 Feb. – The term “Soy diesel” (regardless of 
capitalization or hyphenation) fi rst appears in print in English 
(Soybean Digest, p. 49).

1992 March – The word “biodiesel” fi rst appears in print in 
English in “Requested report to United Soybean Board on 
Soy Diesel,” by Kenlon Johannes, executive director of the 
Missouri Soybean Merchandising Council (MSMC).

1992 March – Three states are now involved with soy 
biodiesel: Missouri (Kenlon Johannes), Illinois (Lyle Roberts 
and his people), and South Dakota (Betty Hansen). Kenlon’s 
board told him that the program was getting too big for 
Missouri to carry alone; he should try to get the national 
soybean organizations (ASA and USB) involved. USB now 
had a lot of money from the unifi ed checkoff and they were 
looking for effective ways to spend it. Kenlon wrote a project 
proposal and USB contributed millions of dollars in the early 
years.

1992 Jan. 1 – David Thomas becomes the fi rst CEO of the 
United Soybean Board, serving until 31 March 1994. 

1992 Feb. – Missouri Soybean Merchandising Council 
(MSMC) purchases its own Ford F-250 diesel pickup for 
continued research and development. 

1992 May – National Soy Fuels Advisory Committee is 
formed.

1992 July 4 – Sunrider, powered by pure soy biodiesel and 
captained by Brian Peterson (with his 12-year-old son), 

sets out to circle the globe. Sunrider is a Zodiac Hurricane 
infl atable boat, 24 feet long. Its diesel engine runs on soy 
methyl esters (biodiesel).

1992 July 5 – The word “SoyDiesel” (regardless of 
capitalization) fi rst appears in print in English in an article 
titled “Boating the world on soybean power” in the Contra 
Costa Times (California, p. 12A). The article is about Bryan 
Peterson and his Sunrider expedition.

1992 Sept. – Interchem signs a contract with Procter & 
Gamble to have the latter manufacture up to 15 million 
gallons of soy biodiesel per year for Interchem (Chemical 
Marketing Reporter. Sept. 7, p. 5, 29).

1992 Dec. – National SoyDiesel Development Board is 
founded by Qualifi ed State Soybean Boards from Missouri, 
Iowa, Illinois, and South Dakota to coordinate state and 
national development efforts and begin long-term technical 
and regulatory biodiesel programs.

1993 Feb. 10 – Kenlon Johannes is elected executive 
director of the National SoyDiesel Development Board 
– renamed the National Biodiesel Board in Sept. 1994. 
He moves to that position from the Missouri Soybean 
Merchandising Council (MSMC).

1993 – Dozens of biodiesel demonstrations begin, including 
Lambert International Airport (St. Louis), New Jersey 
Highway Dept., and U.S. Postal Service, plus snow trucks 
and other heavy-duty machinery and equipment.

1993 – Cedar Rapids, Iowa says ‘yes’ to soy biodiesel. 
Bill Hoekstra, transportation and parking director for Five 
Seasons Transportation and Parking, a division of the city 
of Cedar Rapids, starts to use a biodiesel blend in the fl eet 
of 50 buses, 20 paratransit vehicles, and fi ve night buses he 
manages.

1994 Sept. –Recognizing value of diversity, and to broaden 
industry support, the Board of Directors vote to change the 
name from the National SoyDiesel Development Board to 
the National Biodiesel Board.

1994 – University of Idaho completes coast-to-coast and 
back on-road test with 100% biodiesel fueling a Cummins-
powered Dodge pickup.

1994 – Conference on ‘Commercialization of Biodiesel: 
Establishment of Engine Warranties’ is sponsored by the 
University of Idaho, Moscow, Idaho. 

1995 Oct. – In Sioux Falls, South Dakota, the entire bus fl eet 
has committed to run on a 20% biodiesel blend (B20) – the 
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fi rst bus fl eet in the USA to do adopt biodiesel.

1995 Dec. 1 – Ag Environmental Products (AEP), based in 
Overland Park, Kansas, begins shipping biodiesel Dec. 1 
and expects to distribute the cleaner-burning alternative fuel 
on a national basis. Company principals are Bill Ayres and 
Doug Pickering. This is the fi rst commercial marketer and 
distributer of soy methyl esters.

1995 – Yellowstone National Park Biodiesel Project begins.

1996 Nov. – Ag Processing Inc a cooperative (AGP) begins 
commercial production of SoyGold and SoyGold Marine 
biodiesel at Sergeant Bluff, Iowa (AGP News. 1996. Dec, 
p, 1, 6. “Methyl esters: A new direction for AGP! New 
plant at Sergeant Bluff, Iowa operational – Will serve new 
markets!”).

1996 – West Central Cooperative (Ralston, Iowa) begins 
commercial production of soy biodiesel.

1996 – Two major biodiesel fuel suppliers registered with 
EPA.

1996 – Conference on “Commercialization of Biodiesel: 
Environmental and Health Effects” is held at Mammoth Hot 
Springs, Yellowstone National Park.

1997 – Conference on “Commercialization of Biodiesel: 
Producing a Quality Fuel” is held at Boise, Idaho. 

1998 – Beginning of Kenworth / Caterpillar Simplot 
200,000-mile test with HySEE biodiesel in a heavy-duty 
truck.

1998 – CCC buy-down program for producers of biodiesel.

1998 – President Bill Clinton signs Executive Order 
13101, giving preference to bio-based products for federal 
government use. Congress approves biodiesel use for 
compliance with the Energy Policy Act of 1992 (EPACT). 

1999 – President Clinton signs Executive Order 13134, 
calling for the expanded use of bio-based fuels such as 
biodiesel. 
 The US biodiesel industry produces 500,000 gallons.

2000 – Biodiesel becomes the only alternative fuel to 
successfully complete the EPA’s Tier I and Tier II Health 
Effects Testing under the Clean Air Act.

Nov. 2001 – Dr. Gerhard Knothe writes an outstanding, 
pioneering article, “Historical Perspectives on Vegetable 
Oil-Based Diesel Fuels,” in INFORM magazine (p. 1103-

07), with 112 bibliographic references. He works at USDA’s 
NCAUR, Peoria, Illinois.

2001 – The National Biodiesel Accreditation Program (BQ-
9000) is established as a cooperative and voluntary program 
for the accreditation of producers and marketers of biodiesel 
fuel.

2001 – The Defense Energy Support Center (DESC) buys 
1.5 million gallons of B20 for use at government sites 
throughout the US, marking an increased commitment for 
government use of biodiesel.

2002 – Groundbreaking biodiesel legislation becomes law 
in Minnesota, requiring the inclusion of 2 percent soy-based 
biodiesel (B2) into the majority of Minnesota’s diesel pool. 

2002 – The Senate version of the Energy Bill includes the 
fi rst-ever proposed biodiesel tax incentive, giving the fuel 
a one-cent exemption per percentage of biodiesel, up to 20 
percent. 

2002 – ASTM (American Society for Testing Materials) 
Standard D-6751 for Biodiesel approved.

2003 – The National Biodiesel Board prepares for its fi rst 
ever biodiesel conference and expo, set to take place in Palm 
Springs, California in February 2004.

2004 – The biodiesel tax incentive is fi rst enacted as part of 
HR 4250, the American Jobs Creation Act of 2004; $1 per 
gallon for biodiesel fuels made from virgin oils and $0.50 
per gallon for other biodiesel fuels.

2005 Sept. – The price of gasoline reaches a record high of 
$3.07 per gallon at the pump on average across the USA. A 
widespread search for alternatives is launched.

2005 – Minnesota’s landmark B2 standard is implemented. 
President Bush signs legislation establishing a tax incentive 
for biodiesel. 

2005 – Knothe, Van Gerpen and Krahl write The Biodiesel 
Handbook, published by AOCS Press (Champaign, 
Illinois; ix + 302 pages; 793 references). A comprehensive, 
outstanding work. Chapter 2 is “The history of vegetable oil-
based diesel fuels,” which notes that during and immediately 
after World War II, the main use of vegetable oils as 
emergency fuels seems to have been outside of Europe, in 
countries like Brazil and China.

2005 – Biodiesel: Growing a New Energy Economy, by Greg 
Pahl published by Chelsea Green (xiv + 281 p). Excellent on 
international biodiesel history.
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2006 – The National Biodiesel Board opens its Washington, 
D.C. offi ce. The offi ce is committed to raising awareness of 
biodiesel successes, while advancing positive federal energy 
policy.

2006 – Biodiesel America, by Josh Tickell published (340 
p.).

2007 – The National Biodiesel Board adopts a new board 
structure to help ensure its ability to speak with one 
voice. The structure streamlines and clarifi es membership 
categories, guarantees more biodiesel producer seats on the 
Governing Board, and envisions proportion of producer 
leaders over time.

2007 – The National Biodiesel Board launches its Political 
Action Committee. The National Biodiesel Foundation is 
reestablished and becomes active in developing resources to 
support the biodiesel industry. 

2007 – The US biodiesel industry produces 500 million 
gallons of fuel, up dramatically from 500,000 gallons in 
1999.

2008 – President Bush signs legislation establishing the 
renewable fuel standard (RFS2) providing a mandate of use 
of biomass based diesel for obligated parties.

2008 – The National Biodiesel Board opens its new 
‘green’ headquarters offi ce in Jefferson City, Missouri. The 
refurbished building features motion-activated lighting, high-
recycled content carpet, skylights, low VOC paint, and solar 
powered security lighting in the parking lot. 

2008 – ASTM passes new specifi cations, one that allows 
for diesel to contain up to B5, and another that sets a new 
specifi cation for blends of B6 to B20. 

2008 – The state of Washington begins its B2 state-wide 
standard. 

2009 – Pennsylvania biodiesel requirement triggers 2 percent 
biodiesel in all diesel fuel, to begin January 1, 2010.
 Oregon B2 standard begins, with an increase to B5 in 
2011.

2010 – The RFS2 program offi cially goes into effect. 
The RFS program sets annual mandates for renewable 
transportation fuels. New York City passes a 2 percent 
Bioheat mandate. The bill creates a 2 percent biodiesel 
standard in the city’s heating oil beginning in 2012. 

2011 – The National Biodiesel Board launches the Advanced 

Biofuel Initiative. U.S. biodiesel is the only commercial-
scale advanced biofuel in America, as defi ned by the EPA.

2011 – More than 60 percent of U.S. equipment 
manufacturers now support B20 or higher blends in at least 
some of their equipment. 

2011 – The US biodiesel industry breaks the 1 billion gallons 
produced mark. 

2012 – The National Biodiesel Board celebrates its 20th year. 

2013 – The biodiesel industry sets a new production 
record with nearly 1.8 billion gallons of Advanced Biofuel, 
exceeding RFS volume requirements for the third year in a 
row.

2016 – The US biodiesel industry breaks the 1.8 billion 
gallons produced mark, according to EPA statistics.
 According to a recent study, the industry supported about 
64,000 jobs nationwide. Biodiesel reduces greenhouse gas 
emissions by 57 to 86 percent, according to the EPA.

RUDOLF DIESEL
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ABOUT THIS BOOK 

This one of the most comprehensive books ever published 
about the history of biodiesel. It has been compiled, one 
record at a time over a period of 35 years, in an attempt to 
document the history of this recent and interesting subject. 
It is also the single most current and useful source of 
information on this subject.

This is one of more than 100 books compiled by William 
Shurtleff and Akiko Aoyagi, and published by the Soyinfo 
Center. It is based on historical principles, listing all known 
documents and commercial products in chronological order. 
It features detailed information on:

• 48 different document types, both published and 
unpublished.

• 822 published documents - extensively annotated 
bibliography. Every known publication on the subject in 
every language.

• 103 unpublished archival documents.

• 40 original Soyinfo Center interviews and overviews 
never before published, except perhaps in our books.

• 3 commercial soy products.

Thus, it is a powerful tool for understanding the development 
of this subject from its earliest beginnings to the present.

Each bibliographic record in this book contains (in 
addition to the typical author, date, title, volume and pages 
information) the author’s address, number of references 
cited, original title of all non-English language publications 
together with an English translation of the title, month and 
issue of publication, and the fi rst author’s fi rst name (if 
given). For most books, we state if it is illustrated, whether 
or not it has an index, and the height in centimeters.

All of the graphics (labels, ads, leafl ets, etc) displayed in this  
book are on fi le, organized by subject, chronologically, in the 
Soyinfo Center’s Graphics Collection.

For commercial soy products (CSP), each record includes 
(if possible) the product name, date of introduction, 
manufacturer’s name, address and phone number, and (in 
many cases) ingredients, weight, packaging and price, 
storage requirements, nutritional composition, and a 
description of the label. Sources of additional information on 
each product (such as advertisements, articles, patents, etc.) 
are also given.

A complete subject/geographical index is also included.
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A&M = Agricultural and Mechanical
Agric. = Agricultural or Agriculture
Agric. Exp. Station = Agricultural Experiment Station
ARS = Agricultural Research Service
ASA = American Soybean Association
Assoc. = Association, Associate
Asst. = Assistant
Aug. = August
Ave. = Avenue
Blvd. = Boulevard
bu = bushel(s)
ca. = about (circa)
cc = cubic centimeter(s)
Chap. = Chapter
cm = centimeter(s)
Co. = company
Corp. = Corporation
Dec. = December
Dep. or Dept. = Department
Depts. = Departments
Div. = Division
Dr. = Drive
E. = East
ed. = edition or editor
e.g. = for example
Exp. = Experiment
Feb. = February
fl  oz = fl uid ounce(s)
ft = foot or feet
gm = gram(s)
ha = hectare(s)
i.e. = in other words
Inc. = Incorporated
incl. = including
Illust. = Illustrated or Illustration(s)
Inst. = Institute
J. = Journal
J. of the American Oil Chemists’ Soc. = Journal of the 
American Oil Chemists’ Society
Jan. = January
kg = kilogram(s)
km = kilometer(s)
Lab. = Laboratory
Labs. = Laboratories
lb = pound(s)
Ltd. = Limited
mcg = microgram(s)
mg = milligram(s)
ml = milliliter(s)

ABBREVIATIONS USED IN THIS BOOK

mm = millimeter(s)
N. = North
No. = number or North
Nov. = November
Oct. = October
oz = ounce(s)
p. = page(s)
photo(s) = photograph(s)
P.O. Box = Post Offi ce Box
Prof. = Professor
psi = pounds per square inch
R&D = Research and Development
Rd. = Road
Rev. = Revised
RPM = revolutions per minute
S. = South
SANA = Soyfoods Association of North America
Sept. = September
St. = Street
tonnes = metric tons
trans. = translator(s)
Univ. = University
USB = United Soybean Board
USDA = United States Department of Agriculture
Vol. = volume
V.P. = Vice President
vs. = versus
W. = West
°C = degrees Celsius (Centigrade)
°F = degrees Fahrenheit
> = greater than, more than
< = less than
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1. Read the Introduction and Chronology/Timeline 
located near the beginning of the book; it contains 
highlights and a summary of the book.

2. Search the book. The KEY to using this digital book, 
which is in PDF format, is to SEARCH IT using Adobe 
Acrobat Reader: For those few who do not have it, Google: 
Acrobat Reader - then select the free download for your 
type of computer.

Click on the link to this book and wait for the book 
to load completely and the hourglass by the cursor to 
disappear (4-6 minutes).

Type [Ctrl+F] to “Find.” A white search box will appear 
near the top right of your screen.

Type in your search term, such as Kenlon or Biodiesel 
Board.

You will be told how many times this term appears, then 
the fi rst one will be highlighted.

To go to the next occurrence, click the down arrow, etc.

3. Use the indexes, located at the end of the book. Suppose 
you are looking for all records about tofu. These can appear 
in the text under a variety of different names: bean curd, 
tahu, doufu, to-fu, etc. Yet all of these will appear (by record 
number) under the word “Tofu” in the index. See “How to 
Use the Index,” below. Also: 

Chronological Order: The publications and products in this 
book are listed with the earliest fi rst and the most recent last. 
Within each year, references are sorted alphabetically by 
author. If you are interested in only current information, start 
reading at the back, just before the indexes.

A Reference Book: Like an encyclopedia or any other 
reference book, this work is meant to be searched fi rst - to 
fi nd exactly the information you are looking for - and then to 
be read.

How to Use the Index: A subject and country index is 
located at the back of this book. It will help you to go 
directly to the specifi c information that interests you. Browse 
through it briefl y to familiarize yourself with its contents and 
format.
 Each record in the book has been assigned a sequential 
number, starting with 1 for the fi rst/earliest reference. It 
is this number, not the page number, to which the indexes 
refer. A publication will typically be listed in each index in 

HOW TO MAKE THE BEST USE OF THIS DIGITAL BOOK - THREE KEYS

more than one place, and major documents may have 30-40 
subject index entries. Thus a publication about the nutritional 
value of tofu and soymilk in India would be indexed under 
at least four headings in the subject and country index: 
Nutrition, Tofu, Soymilk, and Asia, South: India.
 Note the extensive use of cross references to help you: 
e.g. “Bean curd. See Tofu.”

Countries and States/Provinces: Every record contains 
a country keyword. Most USA and Canadian records also 
contain a state or province keyword, indexed at “U.S. States” 
or “Canadian Provinces and Territories” respectively. All 
countries are indexed under their region or continent. Thus 
for Egypt, look under Africa: Egypt, and not under Egypt. 
For Brazil, see the entry at Latin America, South America: 
Brazil. For India, see Asia, South: India. For Australia see 
Oceania: Australia.

Most Important Documents: Look in the Index under 
“Important Documents -.”

Organizations: Many of the larger, more innovative, or 
pioneering soy-related companies appear in the subject 
index – companies like ADM / Archer Daniels Midland Co., 
AGP, Cargill, DuPont, Kikkoman, Monsanto, Tofutti, etc. 
Worldwide, we index many major soybean crushers, tofu 
makers, soymilk and soymilk equipment manufacturers, 
soyfoods companies with various products, Seventh-day 
Adventist food companies, soy protein makers (including 
pioneers), soy sauce manufacturers, soy ice cream, tempeh, 
soynut, soy fl our companies, etc.
 Other key organizations include Society for 
Acclimatization (from 1855 in France), American Soybean 
Association, National Oilseed/Soybean Processors 
Association, Research & Development Centers (Peoria, 
Cornell), Meals for Millions Foundation, and International 
Soybean Programs (INTSOY, AVRDC, IITA, International 
Inst. of Agriculture, and United Nations). Pioneer soy protein 
companies include Borden, Drackett, Glidden, Griffi th Labs., 
Gunther, Laucks, Protein Technologies International, and 
Rich Products.

Soyfoods: Look under the most common name: Tofu, Miso, 
Soymilk, Soy Ice Cream, Soy Cheese, Soy Yogurt, Soy 
Flour, Green Vegetable Soybeans, or Whole Dry Soybeans. 
But note: Soy Proteins: Isolates, Soy Proteins: Textured 
Products, etc.

Industrial (Non-Food) Uses of Soybeans: Look under 
“Industrial Uses ...” for more than 17 subject headings.
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Pioneers - Individuals: Laszlo Berczeller, Henry Ford, 
Friedrich Haberlandt, Artemy A. Horvath, Englebert 
Kaempfer, Mildred Lager, William J. Morse, etc. Soy-
Related Movements: Soyfoods Movement, Vegetarianism, 
Health and Dietary Reform Movements (esp. 1830-1930s), 
Health Foods Movement (1920s-1960s), Animal Welfare/ 
Rights. These are indexed under the person’s last name or 
movement name. 

Nutrition: All subjects related to soybean nutrition (protein 
quality, minerals, antinutritional factors, etc.) are indexed 
under Nutrition, in one of more than 70 subcategories.

Soybean Production: All subjects related to growing, 
marketing, and trading soybeans are indexed under Soybean 
Production, e.g., Soybean Production: Nitrogen Fixation, 
or Soybean Production: Plant Protection, or Soybean 
Production: Variety Development.

Other Special Index Headings: Browsing through the 
subject index will show you many more interesting subject 
headings, such as Industry and Market Statistics, Information 
(incl. computers, databases, libraries), Standards, 
Bibliographies (works containing more than 50 references), 
and History (soy-related).

Commercial Soy Products (CSP): See “About This Book.” 

SoyaScan Notes: This is a term we have created exclusively 
for use with this database. A SoyaScan Notes Interview 
contains all the important material in short interviews 
conducted and transcribed by William Shurtleff. This 
material has not been published in any other source. Longer 
interviews are designated as such, and listed as unpublished 
manuscripts. A transcript of each can be ordered from 
Soyinfo Center Library. A SoyaScan Notes Summary is a 
summary by William Shurtleff of existing information on 
one subject.

“Note:” When this term is used in a record’s summary, it 
indicates that the information which follows it has been 
added by the producer of this database.

Asterisks at End of Individual References:
 1. An asterisk (*) at the end of a record means that 
Soyinfo Center does not own that document. Lack of an 
asterisk means that Soyinfo Center owns all or part of the 
document.
 2. An asterisk after eng (eng*) means that Soyinfo Center 
has done a partial or complete translation into English of that 
document.
 3. An asterisk in a listing of the number of references 

[23* ref] means that most of these references are not about 
soybeans or soyfoods.
Documents Owned by Soyinfo Center: Lack of an * 
(asterisk) at the end of a reference indicates that the Soyinfo 
Center Library owns all or part of that document. We own 
roughly three fourths of the documents listed. Photocopies of 
hard-to-fi nd documents or those without copyright protection 
can be ordered for a fee. Please contact us for details.

Document Types: The SoyaScan database contains 135+ 
different types of documents, both published (books, 
journal articles, patents, annual reports, theses, catalogs, 
news releases, videos, etc.) and unpublished (interviews, 
unpublished manuscripts, letters, summaries, etc.).

Customized Database Searches: This book was printed 
from SoyaScan, a large computerized database produced 
by the Soyinfo Center. Customized/personalized reports 
are “The Perfect Book,” containing exactly the information 
you need on any subject you can defi ne, and they are now 
just a phone call away. For example: Current statistics on 
tofu and soymilk production and sales in England, France, 
and Germany. Or soybean varietal development and genetic 
research in Third World countries before 1970. Or details on 
all tofu cheesecakes and dressings ever made. You name it, 
we’ve got it. For fast results, call us now!

BIBLIO: The software program used to produce this book 
and the SoyaScan database, and to computerize the Soyinfo 
Center Library is named BIBLIO. Based on Advanced 
Revelation, it was developed by Soyinfo Center, Tony 
Cooper and John Ladd.

History of Soybeans and Soyfoods: Many of our digital 
books have a corresponding chapter in our forthcoming 
scholarly work titled History of Soybeans and Soyfoods 
(4 volumes). Manuscript chapters from that book are now 
available, free of charge, on our website, www.soyinfocenter.
com and many fi nished chapters are available free of charge 
in PDF format on our website and on Google Books.

About the Soyinfo Center: An overview of our 
publications, computerized databases, services, and history is 
given on our website.

Soyinfo Center
P.O. Box 234,
Lafayette, CA 94549 USA
Phone: 925-283-2991 Fax: 925-283-9091 
www.soyinfocenter.com
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1. Diesel, Rudolf. 1912. The diesel oil-engine and its 
industrial importance, particularly for Great Britain 
(Translated from the German). Proceedings–Institution of 
Mechanical Engineers. March. p. 179-280. (Chem. Abst. 
7:1605 {1913}).
• Summary: “It is not generally known that it is also possible 
to burn fatty vegetable oils and animal oils in the Diesel 
engine without any diffi culty.
 “At the Paris Exhibition in 1900 there was shown by the 
Otto Company a small Diesel engine which, at the request of 
the French Government, ran on Arachis-oil (Footnote: Earth-
nut or pea-nut [peanut]–botanical name Arachis hypogæa), 
and worked so smoothly that only very few people were 
aware of it. The engine was constructed for using mineral oil, 
and was then worked on vegetable oil without any alterations 
being made. The French Government at the time thought of 
testing the applicability to power production of the Arachide, 
or earth-nut, which grows in considerable quantities in their 
African colonies, and which can be easily cultivated there; 
because in this way they could be supplied with power and 
industry from their own resources, without being compelled 
to buy and import coal or liquid fuels.
 “This question has not been further developed in 
France owing to changes in the Ministry, but the author 
resumed the trials a few months ago. It has been proved that 
Diesel engines can be worked on earth-nut oil without any 
diffi culty, and the author is in a position to publish, on this 
occasion for the fi rst time, reliable fi gures obtained by the 
tests:...” Statistics are given for consumption of earth-nut 
oil b.h.p.-hour [brake horse power hour], calorifi c power 
(calories per kg), and hydrogen content. “This oil is almost 
as effective as the natural mineral oils [e.g., petroleum], and 
as it can be used for lubricating oil, the whole work can be 
carried out with a single kind of oil produced directly on the 
spot. Thus this engine becomes a really independent engine 
for the tropics.
 “Similar successful experiments have also been made 
in St. Petersburg [Russia] with castor oil; and animal oils, 
such as train-oil [from northern whales], have been used with 
excellent results.”
 Diesel then continues prophetically: “The fact that 
fat oils from vegetable oil sources can be used may seem 
insignifi cant to-day, but such oils may perhaps become 
in course of time of the same importance as some natural 
mineral oils and tar-products are now. Twelve years ago the 
latter were not more developed than the fat oils are to-day, 
and yet how important they since have become.
 “One cannot predict what part these oils will play in the 

colonies in the future. In any case, they make it certain that 
motor power can still be produced from the heat of the sun, 
which will always be available for agricultural purposes, 
even when all our natural stores of liquid and solid fuels 
[petroleum, coal] are exhausted.”
 Note: During the last few years of his life, Diesel spent 
considerable time traveling to give presentations, according 
to a biography by Nitske and Wilson (1965). Address: PhD, 
Munich, Germany.

2. Diesel, Rudolf. 1912. The diesel oil-engine and its 
industrial importance, particularly for Great Britain 
(Translated from the German). Engineering (London) 
93:395-406. March 22. (Chem. Abst. 6:1984).
• Summary: This is an exact reprint of the fi rst part 
of a presentation that Diesel made to the Institution of 
Mechanical Engineers (of Great Britain) in March 1912. The 
second part, starting with Appendix I, is more than 70 pages 
of detailed technical information. Address: PhD, Munich, 
Germany.

HISTORY OF BIODIESEL
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3. Genie Civil (Le). 1912. Moteurs thermiques: L’evenir du 
moteur Diesel [Thermal engines: The future of the Diesel 
engines]. 60(1556):452-53. April 6. [3 ref. Fre]
• Summary: Page 452 R.2 states that vegetable oils can be 
burned in Diesel engines. And to show what broad fi elds 
of application have been discovered recently; they are no 
longer, in fact, the oils of heavy petroleum that can be burned 
but also coal tar and vegetable or animal oils. (et a montrer 
quels vastes champs d’applications lui ont ete decouverts 
despuis peu; ce ne sont plus, en effet, les sueles huiles 
lourdes de pétrol qu’on peut y bruler mais aussi les goudrons 
de houille et des huiles vegetales ou animales). Address: 
Paris, France.

4. Chalkley, Alfred Philip. 1912. Diesel engines for land and 
marine work. 2nd ed. New York, NY: D. Van Nostrand Co. xi 
+ 226 p. Illust. Index. 22 cm.
• Summary: In the Introduction to this book, Dr. Rudolf 
Diesel states (p. 4-5): “But it is not yet generally known 
that it is possible to use animal and vegetable oils direct in 
Diesel motors. In 1900 a small Diesel engine was exhibited 
at the Paris exhibition by the Otto Company which, on the 
suggestion of the French Government, was run on Arachide 
[peanut] oil, and operated so well that very few people were 
aware of the fact. The motor was built for ordinary oils, and 
without any modifi cation was run on vegetable oil. I have 
recently repeated these experiments on a large scale with 
full success and entire confi rmation of the results formerly 
obtained. The French Government had in mind the utilization 
of the large quantities of arachide or ground nuts available in 
the African colonies and easy to cultivate, for, by this means, 
the colonies can be provided with power and industries, 
without the necessity of importing coal or liquid fuel.
 “Similar experiments have also been made in St. 
Petersburg with castor oil with equal success. Even animal 
oils, such as fi sh oil, have been tried with perfect success.
 “If at present the applicability of vegetable and animal 
oil to Diesel motors seems insignifi cant, it may develop in 
the course of time to reach an importance equal to that of 
natural liquid fuels and tar oil.” Address: B.Sc. (Lond.). 
A.M.Inst.C.E., A.I.E.E.

5. Diesel, Rudolf. 1913. Die Entstehung des Dieselmotors 
[The origin of the diesel engine]. Berlin: Verlag von Julius 
Springer. 158 p. + [3] leaves of folded plates. Illust. [Ger]
• Summary: Rudolf Diesel (1858-1913) of Germany, was 
trained as a refrigeration engineer. In 1885, at age 27, he 
began work on a pressure-ignited internal combustion 
engine. In 1892 and 1893 he received German patents in 
association with the fi rm Friedrich Krupp of Essen and the 
Augsburg-Nürnberg machine factory. In 1896 he built the 
fi rst successful diesel engine.
 In the fi rst chapter of his book titled “The Idea,” 

Diesel states: In 1878, when my distinguished teacher, 
Prof. Linde, explained to his listeners during the lecture 
on thermodynamics at the Polytechnikum in Munich that 
the steam engine converts only 6-10% of the available heat 
content of the fuel into work, when he explained Carnot’s 
theorem and elaborated that during the isothermal change 
of state of a gas all transferred heat is converted into work, 
I wrote in the margin of my notebook: ‘Study if it’s not 
possible to realize the isotherm in practice!’ At that time I 
challenged myself... From then on, the idea to realize the 
ideal Carnot process set the agenda for my existence. I left 
school, entered the world of practical affairs, and had to 
achieve my standing in life. But that thought constantly 
pursued me” (See Knothe 2005, p. 4).
 Knothe then observes (p. 4): “This statement by Diesel 
clearly shows that he approached the development of the 
diesel engine from a thermodynamic point of view. The 
objective was to develop an effi cient engine. The relatively 
common assertion made today that diesel developed ‘his’ 
engine specifi cally to use vegetable oils as fuel is therefore 
incorrect.”
 In a later chapter of this book titled “Liquid fuels,’ 
Diesel discusses the use of vegetable oils as fuel: To give a 
complete account, I should mention that already in the year 
1900 plant oils were used successfully in a diesel engine. 
During the Paris Expedition of 1900, a small diesel engine 
was operated on arachide (peanut) oil by the French Otto 
Company. It worked so well that only a few insiders knew 
about this inconspicuous substance. The engine was built to 
run on petroleum but was used for this vegetable oil without 
any modifi cation.
 Knothe (2005, p. 5) again observes that two biographies 
of Diesel (one by his son) “imply that it was not Diesel who 
conducted the demonstration [using peanut oil] and that he 
was not the source of the idea of using vegetable oils as fuel. 
According to Diesel the idea for using peanut oil appears 
to have originated instead within the French government... 
However, Diesel conducted related tests in later years and 
appears to have been supportive of the concept.”
 Knothe (p. 5) adds that the French government was 
interested in peanut as a way of helping its African colonies 
to become more self suffi cient in energy. During the last few 
years of his life, Diesel spent considerable time traveling to 
give presentations, and testing the ability of his engines to 
run on peanut oil.
 The title page states that this book contains 83 text 
fi gures and 3 tables.
 Note 1. This is the earliest document seen (Oct. 2017) 
concerning the use of peanut oil to power a diesel engine.
 Note 2. “Origin” is an imperfect translation of the 
German word Entstehung, which can mean “beginning, rise, 
origin, birth, or genesis.” The standard German word for 
origin is Ursprung. Knothe notes (personal communication, 
30 April 2007): “one can argue that the origin of the engine 
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is Linde’s thermodynamics lecture that Diesel attended” (see 
above).
 Note 3. This book was published in 1913, the same year 
as Rudolf Diesel’s mysterious death. Address: Dr. Ing. H.C., 
Der Technischen Hochschule Muenchen.

6. Gutierrez, R.J. 1916. Use of vegetable oils in internal 
combustion engines. In: 1st South American Engineering 
Congress, Buenos Aires. Illust. 23 cm. *
• Summary: In 1916, using the fi rst diesel engine imported 
into Argentina, Gutierrez tested castor oil as an alternative 
fuel.

7. Mayné, R. 1920. Les Moteurs à l’huile de palme [Motors 
that run on palm oil]. Annales de Gembloux 26(11):509-15. 
(Chem. Abst. 16:3192). [2 ref. Fre]
• Summary: This article begins: The question of the 
production of motive power in tropical Africa has always 
been rightly considered as a most complex problem.
 The fuel which, up to now, gave the most economical 
yield, because it was found in abundance on the spot, was 
wood.
 Coal and heavy oils imported at great expense have 
scarcely been able to penetrate into the regions of the African 
continent somewhat distant from the coast.
 Heating with wood has multiple disadvantages, the main 
ones being... Seven disadvantages are listed.
 The solution to the problem of motive power resides 
in the discovery of a fuel meeting the following general 
conditions:
 High calorifi c power from a small volume. It is very 
widespread and constantly obtainable.
 Does not pose any danger during handling and storage.
 In no way does it alter the apparatus in which it is used.
 Since the year 1900, the possibility of using vegetable 
oils as fuels in Diesel engines has attracted the attention of 
specialists. Footnote: See le Genie Civil (Paris), 1912, no. 
1556, April 6, p. 453.
 Soy is not mentioned. Address: A.I. Gz.

8. Bulletin des Matieres Grasses de l’Institut Colonial de 
Marseille. 1921. Essais sur l’utilisation des Huiles Végétales 
comme source de force motrice [Tests on the utilization of 
vegetable oils as a source of mechanical energy]. No. 1. 12 p. 
(Chem. Abst. 16:3192). [Fre]
• Summary: The above citation is one section of Le moteur à 
huile de palme [The motor that runs on palm oil].

9. Goffi n, -. 1921. Procès-verbal d’essais d’un moteur a 
combustion interne “droit” a l’huile de palme [Test report 
of a “right” internal combustion engine using palm oil as a 
fuel]. Bulletin des Matieres Grasses de l’Institut Colonial de 
Marseille No. 1. p. 19-24. (Chem. Abst. 16:3192). [Fre]
• Summary: Soy is not mentioned. Report dated Feb. 1921. 

Address: Engineer, President of the Association for the 
Supervision of Steam Boilers and Electrical Installations 
in Belgium (Ingénieur, Président de l’Association pour la 
surveillance des chaudières à vapeur et des installations 
électriques de Belgique).

10. Ford, George H. 1921. Vegetable oils as engine fuel. 
Cotton Oil Press 5(1):38. May.
• Summary: “Experiments, being conducted by the Belgian 
Government, for new uses of vegetable oils, other than 
for edible purposes, are meeting with promising success, 
according to a recent report of the Belgian Bureau of 
Commerce, Brussels, making public the discovery that semi-
Diesel engines can be operated on certain kinds of vegetable 
oils.” Crude palm oil has given the best results, however 
cottonseed and peanut oils have also been tested with varied 
success. Yet current prices of cottonseed and peanut oils 
makes their use impractical.
 Vegetable oils will probably fi nd their greatest use as 
diesel fuel in tropical countries, however the discovery “will 
be of benefi t to the vegetable oil industry in America, even 
though its use as a fuel does not become extensive.” By 
using the lower qualities of vegetable oils as fuel, the prices 
for the higher grades of cottonseed and peanut oils would 
probably rise. Address: Sales Manager, The Lummus Cotton 
Gin Sales Co., Dallas, Texas.

11. Lazennec, I. 1921. Un nouvel emploi de l’huile de palme: 
son utilisation comme source de force motrice [A new use 
of palm oil: its utilization as a source of motive power]. 
Industrie Chimique (L’) 8(90):262. July. [Fre]
• Summary: Discusses the use of palm oil as a motor fuel.

12. Mailhe, Alphonse. 1921. Chimie organique.–Préparation 
d’un pétrole à l’aide d’une huile végetale [Organic 
chemistry.–Preparation of a petroleum with the aid of a 
vegetable oil]. Comptes Rendus des Seances de l’Academie 
des Sciences (Paris) 173:358-59. Meeting of 8 Aug. 1921 
(Chem. Abst. 15:3739). [Fre]
• Summary: Linseed oil (the vegetable oil used) is subjected 
to catalytic decomposition; soy is not mentioned.

13. Mathot, M. 1921. L’utilisation des huiles végétales pour 
la force motrice [Utilization of vegetable oils as a motor 
fuel]. Bulletin des Matieres Grasses de l’Institut Colonial de 
Marseille No. 7&8. p. 116-128. [Fre]
• Summary: A table (p. 120) gives an analysis of 4 vegetable 
oils: Palm oil, peanut oil, cottonseed oil, and sesame oil. 
Address: Ingénieur-Conseil.

14. Kobayashi, Kiuhei. 1921. Ni, san shokubutsu oyobi kôyu 
yori jinzô sekiyu seizô shiken [Artifi cial petroleum from 
soyabean oil, cocoanut oil, and stearine]. Kogyo Kagaku 
Zasshi (J. of Chemical Industry, Japan) 24(12):1421-24. 
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Dec. (Chem. Abst. 16:2983). [Jap]
• Summary: The fi rst section discusses tests on soy oil 
(Daizu abura ni taisuru shiken). A mixture of the sample 
and fi nely powdered Japanese acid clay is charged into an 
iron retort and covered with the same clay. The retort is 
gradually heated under ordinary pressure, the distillation 
being completed at about 700ºC. The product has a greenish 
fl uorescence and an odor very similar to that of the artifi cial 
petroleum obtained from fi sh oils. Soy bean oil (specifi c 
gravity 0.9268, saponifi cation value 192.3) gave 55% 
distillate, which was further fractionated into 10% light 
oil (boiling point below 150ºC, specifi c gravity 0.7380, 
saponifi cation value 7.7); 17.3% illuminating oil (boiling 
point 150º-250ºC, specifi c gravity 0.8173, saponifi cation 
value 18.8); and 27.7% neutral and heavy oil (boiling point 
above 280ºC, specifi c gravity 0.8903, saponifi cation value 
22.3).
 Note: This is the earliest document seen (Oct. 2017) 
concerning artifi cial petroleum made from soybean oil. 
M. Sato and others investigated this subject in great depth 
starting in 1922. Address: Kôgaku hakase, Japan.

15. Bulletin of the Imperial Institute (London). 1921. Palm 
oil as a motor fuel. 19:515-16 (Chem. Abst. 16:2769). [2 ref]
• Summary: In continuation of the note on the utilisation 
of palm oil as a motor fuel, which appeared in this Bulletin 
(1921, 19, 379), reference may be made to trials which have 
been carried out with makes of semi-Diesel engines other 
than the ‘Drott’ mentioned therein.
 “A 50 h.p. engine, manufactured by Plenty & Son, Ltd., 
of Newbury, was run on palm oil, after the completion of its 
tests with gas-oil. No alterations were made to it except the 
addition of an extra pipe to the fi lter connected to the tank 
in which the palm oil was situated. This tank was heated by 
a burner to liquefy the oil, so that it would fl ow through the 
pipe to the cylinder. No trouble was found in running the 
engine on palm oil, but at 300 revs. per minute the power 
was reduced from 50 h.p. to 44.1 h.p. This reduction was due 
to the lower calorifi c value of palm oil, compared with that 
of crude petroleum. The fuel consumption was found to be 
0.671 lb. per b.h.p. hour. After a run of six hours’ duration 
the piston and cylinder were free from carbonaceous deposit.
 “Another English fi rm, Robey & Co., Ltd., of Lincoln, 
also manufacture a semi-Diesel oil engine which, it is 
stated, can be driven satisfactorily by palm oil without any 
structural alteration. This make is not fi tted with a water 
injector to overcome pre-ignition, as the fi rm are of opinion 
that this system causes excessive wear.
 “M. Mathot has carried out a series of experimental 
trials with various engines of the semi-Diesel type, using 
palm oil as the fuel. Among these were included a two-
cycle and a four-cycle engine, both made by Gardner 
of Manchester. The results of these trials, which were 
satisfactory, are published in Bulletin des Matieres Grasses 

(1921, Nos. 7 and 8, p. 116), together with suggestions 
for the improvement of this type of engine with a view to 
increasing its effi ciency when palm oil is used as fuel.”

16. Bulletin of the Imperial Institute (London). 1921. Palm 
oil as a motor fuel. 19:379-81.
• Summary: “One of the chief diffi culties encountered in 
the development of natural resources in West Africa is the 
lack of means of transport from the hinterland to the ports 
on the coast.” The use of animals is impracticable in many 
areas because of the tsetse fl y, “and motor vehicles are 
too expensive to run, owing to the high cost of petrol and 
alternative motor fuels. So goods must be carried on rivers or 
railways, or by the natives.”
 “With a view to solving this problem, the suitability of 
vegetable oils as motor fuels has been investigated, as many 
of these, e.g. palm oil and ground-nut oil, are available in 
large quantities in West Africa.
 “Experiments made on behalf of the French Government 
in 1900 showed that ground-nut oil could be successfully 
used to drive Diesel engines, but the results do not appear to 
have been followed up. Prizes were offered by the Belgian 
Ministry of Colonies in 1920 for the best motor tractor 
employing palm oil or other vegetable oil as the motor fuel, 
but the competition was not held as there was only one 
entrant. Other bodies have also been engaged on the solution 
of this problem.
 “It is considered that an engine with the following 
specifi cations would be found suitable for use with palm 
oil: Complete combustion must be assured by the complete 
vaporisation of the fuel, which should be introduced in a 
quantity proportional to the load; the gaseous mixture should 
be constant, and capable of being regulated by the injection 
of water, varying according to the load and the amount of oil 
fed in; the exhaust gases must be completely removed from 
the cylinder.
 “Trials conducted by a Belgian fi rm have shown that 
a two-cycle engine of the semi-Diesel type, known as the 
‘Drott’ and made by a Swedish fi rm, answers the above 
requirements, and can be successfully used with palm oil. 
The ‘Drott’ engine used in the trials was of the stationary 
type, and was adapted, but not specially designed, for use 
with palm oil. It was equipped with a storage tank for the oil, 
so fi tted that the cooling water from the cylinder and the hot 
exhaust gases melted the contents. The tank was divided into 
three compartments by wire screenings, through which the 
melted oil fi ltered before entering the feed pipe. The engine 
was started from the cold with crude petroleum, and as soon 
as it was warmed suffi ciently the petroleum supply was 
cut off, and the palm oil introduced through the automatic 
feed. Water was also injected automatically. This engine 
is light, strong and simple to operate, and is not fi tted with 
any valves that are liable to get out of order. It was found 
that the palm oil neither clogged the engine nor left any 
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perceptible amount of solid carbonaceous residue, and that 
even when using an oil containing a considerable quantity 
of free fatty acids no corrosion of the engine took place. It 
is stated that, at the temperatures prevailing in the Congo, 
palm oil is liquid, and that therefore no preliminary starting 
with petroleum will be necessary. Trials were conducted 
with an 8-10 h.p. engine, doing 500 revolutions per minute, 
and on substituting palm oil for petroleum no decrease 
in the number of revolutions or in power was noticeable. 
Both lower and higher power engines were also found to be 
satisfactory. The consumption of fuel was found to be 0.68 
to 1.21 lb. per horsepower-hour for powers between 3.5 and 
120 h.p. The fuel consumption was therefore about 20 per 
cent. more than with petroleum, but this is accounted for by 
the lower calorifi c value of palm oil, which is from 20 to 
25 per cent. less than that of the mineral oil. In spite of the 
higher consumption in the case of palm oil, the total cost is 
much less than if petroleum were used, the former costing 
250 francs per metric ton, and the latter 2,000 francs per 
metric ton.
 “Steamers and tugs, fi tted with engines employing palm 
oil as fuel, have been run on the rivers of the Congo by 
several companies, who have found such engines to be quite 
satisfactory.
 “In the light of these experiments, it is quite possible 
that the use of engines driven by palm oil will be greatly 
extended in the future, especially as supplies of the oil can be 
readily obtained at almost any village in West Africa at a low 
price.”

17. Masakadu, I. 1921. [Preparation of petroleum from fatty 
oils. I.]. Nippon Kagaku Kaishi (J. of the Chemical Society of 
Japan) 42:1065-72. (Chem. Abst. 16:2025 {1922}). [Jap]
• Summary: Obtained oils resembling petroleum by the dry 
distillation of the soaps of sardine, linseed, cottonseed, soy 
bean, and grape-seed oils.

18. Mathot, R.E. 1921. L’utilisation des huiles végétales 
pour la force motrice [Utilization of vegetable oils as motor 
fuels]. Bulletin des Matieres Grasses de l’Institut Colonial de 
Marseille No. 7-8. p. 116-28. (Chem. Abst. 17:197). [1 ref. 
Fre]
• Summary: Soy is not mentioned. Address: Ingénieur-
Conseil.

19. Sato, Masanori. 1922. Daizu abura shibô-san sekkai 
no kanryû ni yoru sekiyu ruiji nenryô no seihô ni tsuite 
[Preparation of a liquid fuel resembling petroleum. I. 
Distillation of the calcium salts of soya-bean oil fatty acids]. 
Kogyo Kagaku Zasshi (J. of Chemical Industry, Japan) 
25(287):13-24. Jan. [5 ref. Jap; eng]
• Summary: By the dry distillation of 100 gm of the calcium 
salts of soybean oil fatty acids, about 73 cc of oily distillate 
and about 8 liters of combustible gas were obtained. The oily 

distillate has an odor resembling that of cracked petroleum 
and a pale greenish-yellow color with a fl uorescence similar 
to that shown by petroleum. Its characteristics are as follows: 
Specifi c gravity = 0.8261 at 15ºC, iodine value = 117.4, acid 
value = 0.3, refi ning loss with concentrated sulfuric acid 
(15% by volume) and sodium hydroxide (specifi c gravity 
1.555, 5% by volume) = 22.0%, calorifi c value = 9956 
calories. The gas contains 2.4% (by volume) carbon dioxide, 
4.0% oxygen, 18.1% heavy hydrocarbons, 10.3% carbon 
monoxide, 1.4% hydrogen, 50.7% methane, and 12.3% 
nitrogen.
 Note: He gives his company’s name (p. 4) as “S. M. R. 
Co.” [South Manchuria Railway Co.]. Address: Kôgakushi, 
Manshû Tetsudô Chûô Shikenjo (Central Lab. of South 
Manchuria Railway Co.).

20. Sato, Masanori. 1922. Manufacture of artifi cial petroleum 
from [soy] Bean Oil. Light of Manchuria No. 18. p. 36-51. 
Feb. 1. [3 ref]
• Summary: Contents: Introduction. Laboratory experiments: 
Characteristics of distillation crude oil, characteristics of 
fractionated oil, constituents of dry distillation gas, dry 
distillation residue and water distilled out. Conclusion.
 When 100 gm of the calcium salt of Bean Oil fatty 
acids is dry distilled at about 500ºC, a maximum of 67 cc of 
distillation crude petroleum will be obtained, together with 
about liters of dry distilled gas. The average calorifi c value 
of this crude petroleum is 9,965 calories, so it compares well 
with that of petroleum and heavy petroleum, and renders it 
available for sundry uses as a liquid fuel. The dry distillation 
gas resembles natural gas in having methane for its principal 
compound. When distillation petroleum is fractionated, about 
20% light oil, 60% middle oil, and 10% heavy petroleum can 
be obtained. The main obstacle to making this process on a 
commercially viable is the high price of Bean Oil. Address: 
Central Lab., South Manchuria Railway Co., Dairen, 
Manchuria.

21. Sato, Y. 1922. Bean industry and its scientifi c study. 
Light of Manchuria No. 20. p. 1-33. April 1.
• Summary: Contents: Introduction. 1. Bean [soya bean] 
industry: Utilization of fat and bean oil, refi ning of bean oil 
(clarifi cation of bean oil by precipitation, bleaching of bean 
oil {bleaching by clay, by carbon, by sun’s rays, by heat, by 
chemicals}, refi ning by alkali, deodorizing), manufacture of 
derivatives (bean oil for paint manufacture, making of water 
proof from bean oil, substitute of India rubber from bean oil, 
substitute for hardened oil, lard and butter, manufacture of 
liquid fuel [petroleum] from bean oil). 2. Chemical industry 
using legumin: Industrial uses of bean cake, manufacture 
of plastic substance from legumin. 3. Beans as a food stuff: 
Introduction, bean milk (artifi cial milk; Melhuish 1915 
British Patent, Goessel 1917 Dutch Patent, Japanese Patent 
no. 28,346), bean coffee and bean chocolate, food made from 
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bean fl our (bean powder or fl our, roasted bean fl our, and fat-
free bean fl our), hints on manufacture of food from nutritive 
point of view. Conclusion.
 “What is now in the highest demand in Europe and the 
United States is not [soya] Beans themselves, but Bean Oil 
or various products made therefrom.” “It may be said that 
the rapid development of the economic Manchuria has been 
accelerated by [soya] Beans. The future of the Manchurian 
industry may well be said to depend a good deal on Beans.” 
Address: South Manchuria Railway Co., Agricultural Offi ce.

22. Mailhe, A. 1922. [Preparation of motor fuel from 
vegetable oils]. Journal des Usines a Gaz (Paris) 46:289-92. 
(Chem. Abst. 17:197). [Fre]*
Address: Prof.

23. Seiji, K. 1922. [Preparation of petroleum from rosin]. 
Kogyo Kagaku Zasshi (J. of Chemical Industry, Japan) 
25:1421-25. (Chem. Abst. 17:2187 {1923}). [Jap; eng]*

24. Bulletin of the Imperial Institute (London). 1922. The 
utilisation of palm oil as a motor fuel in the Gold Coast. 
20:499-501. (Chem. Abst. 17:1876). [2 ref]
• Summary: “The engine used in the Gold Coast experiments 
was a 28 h.p. engine made by Messrs. Tangye, of demi-
Diesel type, four cycle, and having one horizontal cylinder.”
 “These experiments... show that palm oil can be 
successfully used with internal combustion engines” on a 
commercial scale. But it is too expensive, compared with 
coal, to be practical.

25. Bulletin of the Imperial Institute (London). 1922. Oil-
palm. 20:228-29. [2 ref]
• Summary: “Trials with the ‘Avance’ motor tractor using 
palm oil as the fuel in the competition organised by the 
Belgian Ministry of Colonies (cf. this Bulletin, 1921, 
19, 379) and are described in the offi cial Rapport sur le 
Concours de Tracteurs à Huile de Palme, 1920, 1921. This 
implement made by Svenson of Stockholm, is a motor 
plough rather than a tractor. The engine is a vertical, semi-
Diesel two-stroke type of 14 horse-power, fi tted with a gear-
box and reverse, and is strongly made, the parts being readily 
accessible. In trials it worked as a plough as well with palm 
oil as with crude petroleum, but as a tractor it was found 
that although the engine was satisfactory, wheels with much 
wider rims would have to be fi tted to render it suitable for 
traction on sandy roads (such as are found in the Congo). 
Trials with this tractor were also made in this country, near 
Shrewsbury” [in the county town of Shropshire, in the West 
Midlands region of England, on the River Severn].
 “Palm oil has been used successfully in Ruston 
motors of 15 and 42 horse-power. These are water-cooled 
four-stroke engines, which require no water injection, no 
preliminary heating of the cylinder, and no magneto (Bull. 

Mat. Grasses, 1921, Nos. 11 and 12, p. 201).”

26. Masakazu, Inouye. 1923. [Preparation of petroleum from 
fatty oils. II.]. Nippon Kagaku Kaishi (J. of the Chemical 
Society of Japan) 44(1):78-110. Jan. (Chem. Abst. 17:2953). 
[Jap]
• Summary: Obtained oils resembling petroleum by the dry 
distillation of the soaps of sardine, linseed, cottonseed, soy 
bean, and grape-seed oils.

27. Adam, J. 1923. Vue d’ensemble sur la production des 
oléagineux dans l’Afrique du Nord, dans les Établissements 
français de l’Oceanie et en Nouvelle-Calédonie [A general 
view of the production of oilseeds in North Africa, in the 
French territories of Oceania, and in New Caledonia]. 
Chimie & Industrie (Paris) Special number. p. 794-800. 
Proceedings of: Congrès et Exposition International des 
Combustibles Liquides. Held 4-15 Oct. 1922 in Paris, 
France, at Esplanade des Invalides. 847 + [v] p. Section on 
vegetable oils. [Fre]
• Summary: North Africa (olive oil, Tunisia, Morocco). 
French colonies / territories in Oceania (coconut). New 
Caledonia and New Hebrides. By countries: Countries 
where production of oilseeds greatly surpasses consumption 
(Great Britain and colonies, Malaysia, Dutch East Indies, 
Philippines). Countries with large production and roughly 
equal consumption (USA, Russia). By products: Coconut oil, 
cottonseed oil, linseed oil, peanut oil, rapeseed and mustard-
seed oil (le colza, la moutarde et la navette), others (sesame, 
soya {from China, Japan, etc.}, hemp, castor oil, olive). 
Comparison of production in France vs. the French colonies. 
How should France, with the aid of vegetable oil resources 
of its colonies, consider the problem of combustible liquids?

28. Ammann, Paul. 1923. La préparation de l’huile de palme 
a la cote occidentale d’Afrique [Preparation of palm oil on 
the west coast of Africa]. Chimie & Industrie (Paris) Special 
number. p. 775-77. Proceedings of: Congrès et Exposition 
International des Combustibles Liquides. Held 4-15 Oct. 
1922 in Paris, France, at Esplanade des Invalides. 847 + [v] 
p. Section on vegetable oils. [Fre]
• Summary: This oil is extracted from the oil palm, Elaies 
guineensis. Address: Head of the permanent mission of 
industrial research in French Equatorial Africa (Chargé de 
mission permanene de recherches industrielles en A.O.F.).

29. Baudon, A. 1923. Les huiles végétales comme 
combustible en Afrique équatoriale [Vegetable oils as a fuel 
in Equatorial Africa]. Chimie & Industrie (Paris) Special 
number. p. 801-02. Proceedings of: Congrès et Exposition 
International des Combustibles Liquides. Held 4-15 Oct. 
1922 in Paris, France, at Esplanade des Invalides. 847 + [v] 
p. Section on vegetable oils. [Fre]
• Summary: France is facing a real shortage of liquid fuels; it 
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has limited domestic supplies of petroleum.

30. Capus, Guillaume. 1923. Les oléagineux d’Indo-Chine 
[The oilseeds of Indo-China]. Chimie & Industrie (Paris) 
Special number. p. 784-88. May. Proceedings of: Congrès et 
Exposition International des Combustibles Liquides. Held 
4-15 Oct. 1922 in Paris, France, at Esplanade des Invalides. 
847 + [v] p. Section on vegetable oils. [Fre]
• Summary: Contents: The richness of oilseeds in the fl ora of 
Indochina. Table of statistics concerning exports oil-bearing 
crops and oils from the French colonies: copra, castor oil 
seeds, sesame, peanuts, coconut oil, castor oil, and peanut 
oil in 1920 (weight in tonnes and value in French francs) 
and weight in 1921. The oil palm, progress made in its 
cultivation, castor oil, development of consumption during 
World War I, sesame, peanut, cottonseed, Garcina, camellia, 
calophyllum, tung (abrasin), candlenuts (bancoilier, 
Aleurites Moluccana), other oil-bearing plants (hemp, 
linseed, kapok, the soybean {le soja}, cultivated for its seeds 
and for the manufacture of condiment sauces and of Chinese 
vermicelli {et de vermicelle à la chinoise}), and 15-20 
others are listed. Fish oil. Insuffi cient current production of 
vegetable oils. Remedies for this situation. Improving local 
equipment for oilseed processing. Address: Professor at the 
Colonial School and at the National Institute of Colonial 
Agronomy (Professeur à l’École coloniale et à l’Institut 
national d’Agronomie coloniale).

31. Charles, -. 1923. Les huiles végétales et leurs 
applications au chauffage industriel, à la force motrice 
at à la traction [Application of vegetable oils as fuels for 
industrial heating and power purposes]. Chimie et Industrie 
(Paris) Special number. p. 769-74. (Chem. Abst. 17:3242). 
Proceedings of: Congrès et Exposition International des 
Combustibles Liquides. Held 4-15 Oct. 1922 in Paris, 
France, at Esplanade des Invalides. 847 + [v] p. Section on 
vegetable oils. [Fre]
• Summary: The combustion temperatures of vegetable oils 
are higher than those of mineral oils. For cottonseed oil, this 
temperature is about 250ºC., for peanut oil 300ºC., for palm 
oil 320ºC., whereas for heavy petroleum mineral oils the 
temperature is about 230ºC.

32. Delahousse, P. 1923. Essais d’huiles végétales dans 
les moteurs diesel et semi-diesel [Tests with vegetable oils 
in diesel and semi-diesel engines]. Chimie et Industrie 
(Paris) Special number. p. 764-66. (Chem. Abst. 17:3243). 
Proceedings of: Congrès et Exposition International des 
Combustibles Liquides. Held 4-15 Oct. 1922 in Paris, 
France, at Esplanade des Invalides. 847 + [v] p. Section on 
vegetable oils. [Fre]
• Summary: Three types of vegetable oil are discussed: 
Peanut oil, palm oil, and karité-nut butter (Beurre de karité); 
constants for each are given.

 In 1919 Mr. Angoulvant, governor general of French 
West Africa, called attention to the utilization of vegetable 
oils for food as well as for combustion engines and boilers 
used in the region where the price of petroleum was 
prohibitive. Address: Ingénieur du Génie Maritime.

33. Henry, Yves. 1923. La production des oléagineux en 
Afrique occidentale française [The production of oilseeds 
in French West Africa]. Chimie & Industrie (Paris) Special 
number. p. 778-83. Proceedings of: Congrès et Exposition 
International des Combustibles Liquides. Held 4-15 Oct. 
1922 in Paris, France, at Esplanade des Invalides. 847 + [v] 
p. Section on vegetable oils. [Fre]
• Summary: Contents: The future of vegetable oils as a 
fuel for engines. The problem of fuel in agriculture and 
transportation; lack of fuels in French West Africa. Trials 
with automobile transportation in West Africa. The limitation 
of the zone of action of railroads. Types of fuel oils: Peanut 
oil, palm oil, cottonseed oil, karité butter. A map of French 
West Africa (p. 780) shows where oil palms and peanuts 
are cultivated, where and karité is abundant. The politics of 
oilseeds. Measures taken to develop cultivation of peanuts 
and oil palms.

34. Leduc, M. 1923. Pulvérisateur-injecteur pour moteurs 
à grande vitesse [Pulverizer-injector for high-speed 
combustion engines]. Chimie & Industrie (Paris) Special 
number. p. 767-68. Proceedings of: Congrès et Exposition 
International des Combustibles Liquides. Held 4-15 Oct. 
1922 in Paris, France, at Esplanade des Invalides. 847 + [v] 
p. Section on vegetable oils. [Fre]
• Summary: The three basic functions are dosage, 
vaporization, and injection.

35. Luc, M. 1923. Les moteurs à huiles végétales à 
Madagascar, en Afrique équatoriale française et au 
Cameroun [Engines powered by vegetable oils in 
Madagascar, in French Equatorial Africa, and in Cameroon]. 
Chimie & Industrie (Paris) Special number. p. 789-94. 
Proceedings of: Congrès et Exposition International des 
Combustibles Liquides. Held 4-15 Oct. 1922 in Paris, 
France, at Esplanade des Invalides. 847 + [v] p. Section on 
vegetable oils. [Fre]
• Summary: Contents: Gradual development of colonial 
equipment and tools. The primary role of fuels. The 
importance to Madagascar of vegetable oils. Trials conducted 
here with oils used as fuels (palm oil, peanut oil, karité 
butter, and cottonseed oil). Wild vs. cultivated. Coconut, 
peanut, pinion of India (pignon d’Inde; pulghère), castor 
seed, sesame. Conditions under which it is possible to 
develop oilseeds. Advantages of adding these crops to others. 
Equatorial Africa: Palm oil, Gabon. Oubangui-Chari-Tchad. 
Conclusion. Address: Works engineer for colonial agriculture 
(Ingénieur des Travaux d’Agriculture Coloniale).
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36. Mathot, R.E. 1923. La traction méchanique aux colonies 
[Mechanical traction in the (French) colonies]. Chimie 
& Industrie (Paris) Special number. p. 759s-63s. (Chem. 
Abst. 17:3243). Proceedings of: Congrès et Exposition 
International des Combustibles Liquides. Held 4-15 Oct. 
1922 in Paris, France, at Esplanade des Invalides. 847 + [v] 
p. Section on vegetable oils. [Fre]
• Summary: The Second National Congress of Applied 
Chemistry was held in July 1922 at Marseille, France.

37. Sato, Masanori. 1923. Daizu abura shibô-san sekkai 
no kanryû ni yoru sekiyu ruiji nenryô no seihô ni tsuite 
[Preparation of a liquid fuel resembling petroleum. II. 
Distillation of the calcium soap of soya bean oil]. Kogyo 
Kagaku Zasshi (J. of Chemical Industry, Japan) 26:297-304. 
[Jap; eng]
• Summary: By dry distillation of the calcium salt obtained 
by treating soy bean oil with lime, a liquid fuel was obtained. 
The yield of “crude oil” was about 70% by volume of the 
soy bean oil. The product contained a little oxygen and 
yielded on distillation 20.6% light oil, boiling point below 
150º C; 58.5% middle oil, boiling point 150º-300ºC; and 
20.3% heavy oil, boiling point above 300ºC. By refi ning 
the middle oil with sulfuric acid, it was found to contain 
60% unsaturated hydrocarbons; the remaining saturated 
hydrocarbons were a mixture of paraffi ns and naphthenes. 
The “crude oil” contained about 4.4% acidic compounds 
in which naphthenic acids and phenols were detected. 
The heavy oil contained about 5% solid paraffi n. Address: 
Manshû Tetsudô Chûô Shikenjo.

38. Lumet, G. 1924. [Utilization of vegetable oils]. Chaleur 
et Industrie Special number. p. 190-95. (Chem. Abst. 
19:1189). [Fre]*

39. Minami Manshû Tetsudô K.K. Kôgyô-bu. Nômu-ka. 
[South Manchuria Railway Co., Industrial Div. Bureau of 
Agriculture]. 1924. Daizu no kakô [Soybean processing]. 
Dairen, Manchuria: SMRC. 777 p. 30 cm. (Sangyo Shiryo 
21). [250 ref. Jap]
• Summary: Name of company with diacritics is: Minami 
Manshû Tetsudô K.K. Kôgyô-bu. Nômu-ka. This important, 
major work was written by Yoshitane Satô. Contents: Photos 
(on unnumbered pages at the front of the book) show 16 
scenes of soybean transportation, storage, and processing 
in Manchuria, as follows: (1) Mule drivers whipping mules 
trying to pull carts loaded with large sacks of soybeans 
over muddy roads. (2) Cylindrical osier storage bins for 
soybeans. (3) Row upon row of sacks of soybeans piled 
high in storage near docks. (4) Soy sauce being made in a 
courtyard; each earthenware jar is covered with a woven 
conical lid. (5) The inside of a huge and modern soy sauce 
plant. (6) Wooden kegs and glass bottles of Yamasa shoyu. 

(7) Soy sprouts (daizu moyashi) growing in round woven 
baskets. (8-11) Soy oil being pressed using vertical screw 
presses [as an alternative to hydraulic presses]–four views. 
(12) Boilers used in a soybean mill. (13) A wooden barrel 
of soybean oil being sealed. (14) Soy oil packaged in many 
small containers, each surrounded by a wicker basket. (15) 
Round soybean cakes stacked high on railway fl atcars. (16) 
The inside of a modern soy oil factory.
 Note 1. This is the earliest Japanese-language document 
seen (Jan. 2013) that uses the term daizu moyashi to refer to 
soy sprouts.
 Contents: 1. Current status of soybean production 
and consumption: A. Production: Overview (p. 2), Japan 
(p. 4), Korea (p. 12), Manchuria (p. 16), China (except 3 
eastern provinces, but including Eastern Inner Mongolia, 
p. 31), USA (p. 34), British colonies (p. 37), European 
countries (p. 40). B. Consumption: Japan (p. 41), Korea (p. 
52), Manchuria (p. 57), China (p. 59), Dutch East Indies 
(Indonesia, p. 60), USA (p. 61), European countries (p. 63).
 2. Characteristics of soybeans: A. From a physical 
sciences viewpoint (p. 67): Structure (overview, cotyledons, 
hypocotyl, seed coat), contents of each system (p. 70), 
appearance (p. 73; color, gloss, shape, size, hilum (fusuma) 
color, young plumule leaf color, ratio of seed to seed coat). 
B. From chemical viewpoint (p. 82): General composition, 
structure of each component (p. 109; protein, oil, 
carbohydrate, ash/minerals, vitamins). C. Appearance and 
relationship between oil and protein content (p. 126): Oil and 
protein color related to color, glossiness, shape, size, hilum 
color, young plumule leaf color. D. Evaluating soybean 
quality (p. 140): Overview, key points (sizes, shapes, colors, 
glossiness, hilum color, young plumule leaf color, ratio of 
seed coat to seed, dryness of seed, volume, weight, smell, 
mixing of different varieties, ratio of imperfect seeds, 
amount of other types of seeds), collection of materials for 
testing, testing and evaluating commercial soybeans.
 3. Soybean usage and processing (p. 175). A. One 
view of main usage of soybeans. B. Nutritional value of 
soybeans as food (p. 183): Nutritional value of soy protein. 
C. Processed soyfoods (p. 208): Soy sprouts (p. 208), natto 
(itohiki nattô, p. 212, Hamanatto, p. 224), types of tofu 
(regular tofu [nama-dôfu, p. 226], kori-dofu or koya-dofu, p. 
240, aburaage, p. 245, tofu curds [tofu nô, p. 247], hard tofu 
[tofu-kan, p. 247], fragrant hard tofu [kô-kan, p. 248], senchô 
tofu, p. 249, fermented tofu [nyûfu or funyû, p. 249]), tofu-p’i 
or yuba (p. 256), soymilk and artifi cial cow’s milk, p. 259, 
soybean fl our raw, or roasted (kinako, p. 263), shoyu (p. 266; 
overview of miso and shoyu, Japanese traditional regular 
shoyu, p. 267, Japanese traditional special shoyu and tamari, 
p. 269, Chinese soy sauce, p. 272, recent shoyu research 
and development, p. 274), miso (p. 280; Japanese traditional 
regular miso, Japanese traditional special and processed 
miso, p. 282, Chinese miso, recent miso research and 
development, p, 285). D. Soybeans as feed or fodder (p. 287; 
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green soybeans as feed, p. 290): Fresh forage, dried forage or 
hay. E. Soybeans as manure or fertilizer (hiryô, p. 297; in the 
Kaijô area of Manchuria, have been roasted and steamed, and 
mixed with compost, and used for green manure (ryokuhi) or 
soybean cake (daizu kasu). This method has also been used 
in the northeastern provinces (Tohoku Chiho) of Japan in rice 
fi elds). F. Soybeans as oilseeds (p. 302). G. Use of soybean 
protein in industrial products (p. 304).
 4. The soy oil extraction industry (p. 305): A. Methods 
of removing the oil (origins, traditional methods, hydraulic 
pressing, extraction method, p. 340). B. Advantages and 
disadvantages of each method (p. 348). C. The soy oil 
industry in Manchuria (p. 357): History of development, 
important places for soy oil on the Manchurian Railway, 
economic condition of the Manchurian oil industry (p. 420), 
oil extraction in Japan (history, p. 437, commercial factories, 
p. 442, development of these factories, p. 451).
 5. Soybean meal or cake and its composition (p. 464). A. 
The varieties of soybean meal or cake and the composition 
of each. B. Evaluation of quality (p. 473). C. Soybean meal 
or cake as a fodder (p. 478): Feeding value and digestibility, 
incorrectness of the theory that there are bad effects from 
feeding soybean meal or cake (p. 479). D. Soybean meal or 
cake as a fertilizer (p. 490). E. Soybean meal or cake as food 
(p. 504): Use as a raw material for shoyu production (p. 506), 
use to make soy fl our (p. 509). F. Soybean meal or cake as a 
source of protein in industrial products.
 6. Soy oil and its processing (p. 526). A. Characteristics 
of soy oil: Composition, physical characteristics (p. 535), 
chemical characteristics, testing and evaluating soy oil (p. 
564), the quality of commercial soy oil products (p. 577). B. 
Refi ning soy oil (p. 587). C. The use and processing of soy 
oil (p. 631): Overview, refi ned soy oil as a food, substitute 
for salad oil, or for deep-frying oil, as an illuminant, as 
a cutting oil, lard substitute, margarine, in paints, soap, 
hardened oil, for waterproofi ng, substitute for petroleum oil, 
glycerin, fatty acids, stearine.
 7. Exports and imports of soybeans, soybean meal or 
cake, and soy oil (p. 708). A. Manchuria. B. Manchurian 
exports. C. China. D. Japan. E. Korea. Appendix: 
Bibliography of soybeans (Japanese-, German, and English-
language works; p. 748). List of photos.
 Note 2. This is the earliest Japanese-language document 
seen (Oct. 2011) that mentions fermented tofu, which it calls 
nyûfu or funyû.
 Note 3. This is the earliest Japanese-language document 
seen (Feb. 2012) that uses the term itohiki nattô to refer to 
natto. Address: Dairen, Manchuria.

40. Sato, Masanori; Tseng, K.F. 1926. Daizu abura shibô-san 
sekkai no kanryû ni yoru nenryô- yu no seihô ni tsuite. III. 
Daizu abura mata wa sono shibôsan ni arukarido-rui kinzoku 
no sankabutsu, tansan-en nado o kuwaete kanryû suru baai 
[Preparation of a liquid fuel resembling petroleum. III. 

Experiments using oxides and carbonates of alkaline-earth 
metals as saponifying agent]. Kogyo Kagaku Zasshi (J. of the 
Society of Chemical Industry, Japan) 29(3):109-15. March. 
[3 ref. Jap]
• Summary: A mixture of lime or calcium carbonate, or 
magnesia or magnesium carbonate, with the crude fatty acids 
of soy bean oil or with the oil itself, may be used instead of 
the purifi ed calcium soap of soy bean oil (Sato 1922; Sato 
1923). The fuel oil is obtained more easily than by the earlier 
method, and there is no notable difference between the 
properties, yield, and composition of the products resulting 
from the 2 methods. The amount of saponifying agent used 
should be more than 20% of the oil or fatty acids. For equal 
amounts of saponifying agent the magnesium compounds 
produce a better fuel oil than the calcium compounds. With 
the carbonates of the metals a longer time is required for the 
distillation than with the oxides, but there is no noteworthy 
difference in the properties of the distillates. By using the 
retort residue of the distillation instead of fresh saponifying 
agents the distillation time is shortened, but the quality of the 
product is slightly inferior. Address: Manshû Tetsudô Chûô 
Shikenjo.

41. Pfahler, H. 1926. Beitrag zur Kenntnis der Poymerisation 
fetter Oele [Polymerization of fatty oils]. Chemische 
Umschau auf dem Gebiete der Fette, Oele, Wachse und 
Harze 33(15):173-76. July 21. (Chem. Abst. 20:3355). [4 ref. 
Ger]
• Summary: Contents: Introduction. Investigations of soy 
oil and diesel oil. Investigations of linseed oil and diesel oil. 
Address: [Germany].

42. Sato, Masanori; Ito, C. 1927. Daizu abura shibô-san 
sekkai no kanryû ni yoru nenryô abura no seihô ni tsuite. VII. 
Keton yori tanka suiso e no bunkai kikô to ondo [Preparation 
of a liquid fuel resembling petroleum by dry distillation of 
the calcium soap of soya bean oil. VII. Reaction mechanism 
of thermal decomposition of the calcium and magnesium 
salts of some higher fatty acids]. Kogyo Kagaku Zasshi (J. of 
the Society of Chemical Industry, Japan) 30(4):261-67. April. 
[6 ref. Jap]
• Summary: Rates of thermal decomposition of calcium 
and magnesium stearates and oleates at 400ºC have been 
measured, and the results are expressed by graphs. Analysis 
of the gases formed by the decomposition of stearone 
and oleone at different temperatures showed that the rate 
of formation of carbon monoxide from the ketones was 
very small at 300-350ºC, and increased gradually with 
temperature. Thus, the carbon monoxide formed during 1 
hour from stearone and oleone heated at 500-550ºC and 
550-600ºC, respectively, was 48.10% and 66.96% of the 
theoretical quantity. Saturated and unsaturated hydrocarbons 
and small quantities of hydrogen and carbon dioxide were 
also formed by the thermal decomposition of the ketones. 
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Address: Manshû Tetsudô Chûô Shikenjo.

43. Sato, Masanori. 1927. Daizu abura shibô-san sekkai 
no kanryû ni yoru nenryô yu no seihô ni tsuite. IV. Kudo 
sekken to no kanryû seiseki hikaku [Preparation of a liquid 
fuel resembling petroleum by dry distillation of the calcium 
soap of soya bean oil. IV. Comparison with the magnesium 
soap]. Kogyo Kagaku Zasshi (J. of the Society of Chemical 
Industry, Japan) 30(4):242-45. April. [Jap]
• Summary: The use of the dry distillation products of 
the magnesium and calcium soaps of soy bean oil in the 
preparation of fuel oil has been investigated. The best result 
was obtained by heating either of the soaps at temperatures 
below 450ºC for several hours, followed by distillation above 
500ºC. The time required for completing the distillation 
of the magnesium soap was less than that for the calcium 
soap at the same distillation temperature; similarly, the 
specifi c gravity of the distillate of the magnesium soap was 
somewhat greater than that of the calcium soap. Address: 
Manshû Tetsudô Chûô Shikenjo.

44. Sato, Masanori; Matsumoto, H. 1927. Daizu abura shibô-
san sekkai no kanryû ni yoru nenryô yu no seihô ni tsuite. V. 
Kanryû yu no suiso tenka to seibun [Preparation of a liquid 
fuel resembling petroleum by dry distillation of the calcium 
soap of soya bean oil. V. Hydrogenation of the distilled 
oil]. Kogyo Kagaku Zasshi (J. of the Society of Chemical 
Industry, Japan) 30(4):245-52. April. [5 ref. Jap]
• Summary: The light oil (100-175ºC) and middle oil 
(175-300ºC) obtained earlier (Sato 1927, Part IV) were 
hydrogenated in liquid or vapor phase, using nickel reduced 
at about 370ºC as catalyst, and the products examined. 
The hydrogenation of the light oil began at about 60ºC and 
was rapid at 80ºC. In vapor phase it was readily reduced 
to saturated hydrocarbons at 190ºC, forming a colorless 
oil having no disagreeable odor. The middle oil could be 
hydrogenated in liquid phase at 140ºC with 2% nickel, its 
iodine value being decreased to about 60; similar results 
were obtained in vapor phase at 320ºC. Heptane, octane, 
and nonane were isolated from the hydrogenated light oil. 
The existence of aromatic hydrocarbons, such as benzene, 
toluene, and xylene, could not be confi rmed. From the 
hydrogenated middle oil were isolated those constituents 
which had the boiling point and ultimate composition 
analogous to those of 11-, 13-, and 14-carbon paraffi n 
(saturated) hydrocarbons, but the specifi c gravity of 
each fraction was greater than that of the corresponding 
hydrocarbon. It is inferred that some hydrocarbons of the 
naphthene series accompany the paraffi n hydrocarbons, 
which are the main constituents of the oil. Address: Manshû 
Tetsudô Chûô Shikenjo.

45. Sato, Masanori. 1927. Daizu abura shibô-san sekkai no 
kanryû ni yoru nenryô yu no seihô ni tsuite. VI. Sekkai-en 

yori keton e no bunkai kikô to ondo [Preparation of a liquid 
fuel resembling petroleum by dry distillation of the calcium 
soap of soya bean oil. VI. Reaction mechanism of thermal 
decomposition of the calcium and magnesium salts of some 
higher fatty acids]. Kogyo Kagaku Zasshi (J. of the Society 
of Chemical Industry, Japan) 30(4):252-60. April. [8 ref. Jap]
• Summary: Calcium and magnesium stearates were heated 
at 450-480ºC in a partial vacuum (5-7 mm of mercury). By 
the isolation of stearone from the distillates obtained, the 
formation of the ketone by the thermal decomposition of the 
stearates is confi rmed. By similar experiments the formation 
of oleone from the corresponding oleates was confi rmed. The 
decomposition temperatures of these salts were measured, 
the results being expressed as curves relating acetone-soluble 
matter (%) and temperatures. Address: Manshû Tetsudô 
Chûô Shikenjo.

46. Sato, M.; Matsumoto, H. 1928. Preparation of fuel oil 
by dry distillation of the calcium soap of soya bean oil. IV. 
Comparison with magnesium soap. V. Hydrogenation of 
the distilled oil (Abstract). British Chemical Abstracts–B. 
47:179. March 16. [2 ref]
• Summary: An English-language summary of two Japanese-
language articles: (1) Sato, Masanori. 1927. “Daizu abura 
shibô-san sekkai no kanryû ni yoru nenryô yu no seihô 
ni tsuite. IV. Kudo sekken to no kanryû seiseki hikaku 
[Preparation of a liquid fuel resembling petroleum by 
dry distillation of the calcium soap of soya bean oil. IV. 
Comparison with the magnesium soap].” Kogyo Kagaku 
Zasshi (J. of the Society of Chemical Industry, Japan) 
30(4):242-45. April.
 (2) Sato, Masanori; Matsumoto, H. 1927. “Daizu abura 
shibô-san sekkai no kanryû ni yoru nenryô yu no seihô ni 
tsuite. V. Kanryû yu no suiso tenka to seibun [Preparation 
of a liquid fuel resembling petroleum by dry distillation of 
the calcium soap of soya bean oil. V. Hydrogenation of the 
distilled oil].” Kogyo Kagaku Zasshi (J. of the Society of 
Chemical Industry, Japan) 30(4):245-52. April. Address: 
Japan.

47. Sato, M.; Ito, C. 1928. Preparation of fuel oil by dry 
distillation of the calcium soap of soya bean oil. VI, VII. 
Reaction mechanism of thermal decomposition of the 
calcium and magnesium salts of some higher fatty acids 
(Abstract). British Chemical Abstracts–B. 47:179. March 16. 
[2 ref]
• Summary: An English-language summary of two Japanese-
language articles: (1) Sato, Masanori. 1927. “Daizu abura 
shibô-san sekkai no kanryû ni yoru nenryô yu no seihô ni 
tsuite. VI. Sekkai-en yori keton e no bunkai kikô to ondo 
[Preparation of a liquid fuel resembling petroleum by dry 
distillation of the calcium soap of soya bean oil. VI. Reaction 
mechanism of thermal decomposition of the calcium and 
magnesium salts of some higher fatty acids].” Kogyo Kagaku 
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Zasshi (J. of the Society of Chemical Industry, Japan) 
30(4):252-60. April.
 (2) Sato, Masanori; Ito, C. 1927. “Daizu abura shibô-san 
sekkai no kanryû ni yoru nenryô abura no seihô ni tsuite. VII. 
Keton yori tanka suiso e no bunkai kikô to ondo [Preparation 
of a liquid fuel resembling petroleum by dry distillation of 
the calcium soap of soya bean oil. VII. Reaction mechanism 
of thermal decomposition of the calcium and magnesium 
salts of some higher fatty acids].” Kogyo Kagaku Zasshi (J. 
of the Society of Chemical Industry, Japan) 30(4):261-67. 
April. Address: Japan.

48. Mailhe, A. 1929. Les automobiles sans pétrole. Les 
combustibles liquides artifi ciels [Automobiles without 
gasoline. Artifi cial liquid fuels]. Paris: Gauthier-Villars & 
Cie. xiv + 283 p. Encyclopédie Léauté. 2d series. [Fre]*
Address: Prof.

49. Horvath, A.A. 1930. The soybean oil of China and its 
manifold uses. Chinese Economic Journal 6(1):33-57. Jan.; 
6(2):153-84. Feb. Also published as Booklet Series No. 13. 
Shanghai, Bureau of Industrial and Commercial Information, 
Ministry of Industry, Commerce and Labor. 57 p. 28 cm. 
[Eng]
• Summary: Contents: Part I. Introduction. Physico-chemical 
properties of soybean oil: Changes in specifi c gravity, 
changes in viscosity, changes in colour, changes in acidity, 
changes in saponifi cation value, variation of the oxy-acids-
content of the soya bean oil, changes of the R.-M. [Reichert-
Meissl] and the Polenske values, changes in the refractive 
properties of the soya bean oil (Refractive Index), changes 
in taste and odour, changes of the unsaponifi able matter 
content, changes of the iodine value, the infl uence of low 
temperature and of the old sediments from the factory tanks 
upon the soya bean oil. The refi ning of crude soybean oil: 
Clarifi cation (incl. removal of heavy impurities or foots), 
bleaching by clay, deodourizing. Hardened (hydrogenated) 
bean oil.
 Part II. The uses of soybean oil for food: Refi ned 
bean oil, lard substitutes, oleomargarine, vegetable butters 
(consisting of fats exclusively of vegetable origin). Soybean 
oil as a lubricant. Soybean oil for lighting purposes. Soybean 
oil as soap-making material (incl. Lever Bros. makes 
Sunlight Soap from soy oil {p. 157}, and soap factory at 
Amagasaki, Japan; and Yamaguchi Co. bath soap made in 
Port Arthur). Soybean oil in making waterproof cement 
(similar to “Tantalus” of Suzuki). Glycerine from soybean 
oil. Rubber substitutes from bean oil. Bean oil as a paint-
making material. Artifi cial petroleum from bean oil (“In 
1908 the theory was advanced that the petroleum found in 
nature was produced underground by the decomposition 
of organic fat and oil combined with limestone. In the last 
decade M. Sato, a prominent bean oil chemist of the Central 
Laboratory, Dairen [in Manchuria], devoted his attention to 

the manufacture of artifi cial petroleum from bean oil with 
very good results”). Address: M.D., China.

50. Gautier, M. 1931. [Utilization of vegetable oil as fuel in 
diesel engines]. Technique Moderne 23:251-56. (Chem. Abst. 
26:278). *
• Summary: An early article on the subject.

51. Gauthier, M. 1931. [Utilization of vegetable oil as fuel 
in diesel engines]. Technique Moderne (Paris) 23:251-56. 
(Chem. Abst. 26:278). [Fre]*

52. Gonzaga, Luis. 1932. The role of combined oxygen in 
the effi ciency of vegetable oils as motor fuel. Natural and 
Applied Science Bulletin (Univ. of the Philippines) 2:119-24. 
Oct. (Chem. Abst. 27:833). [7 ref]
• Summary: Describes comparative tests using crude oil and 
coconut oil on a Diesel engine. Soy is not mentioned.
 Read before the First Philippine Science Convention, 
March 18, 1932. Address: Dep. of Chemistry, Univ. of the 
Philippines.

53. Gautier, M. 1933. [Use of vegetable oils in diesel 
engines]. Revue des Combustibles Liquides 11:19-24. (Chem. 
Abst. 27:4372). *
• Summary: An early article on the subject.

54. Fachini, S. 1933. [The problem of olive oils as fuels and 
lubricants]. Chimie et Industrie (Paris) Special number. p. 
1078-79. (Chem. Abst. 28:283). [Fre]*

55. Schmidt, A.W.; Gaupp, K. 1934. Pfl anzenoele 
als Dieselkraftstoffe [Vegetable oils as diesel fuels]. 
Tropenpfl anzer (Der) (Berlin) 37(2):51-59. Feb. (Chem. 
Abst. 28:6934). [Ger]
• Summary: This research concerns the use of vegetable 
oils (soy oil, peanut oil, sesame oil, and palm oil) in diesel 
motors. On pages 54-55 and 57 soy oil (Sojaöl) is compared 
with petroleum oil (Gasöl). A graph (p. 54) shows that the 
use soy oil is preferable to that of petroleum oil in terms of 
power / performance (Leistung).
 On page 58 is a summary of fi ve major conclusions. 
On page 59 the writers thank the following companies: 
P. Thörls Vereinigte Harburger Oelfabriken; Harburger 
Oelwerke Brinkmann & Mergell; Westafrikanische 
Pfl anzengesellschaft Viktoria, Berlin; Hansamühle G.m.b.H., 
Hamburg, and Aselmann G.m.b.H., Hamburg.
 Note: Breslau is the former German word for today’s 
Wroclaw in Poland. Address: Experimental Laboratory 
on the suitability of liquid fuels and lubricants in motors, 
Technical College, Breslau (Aus dem Versuchslaboratorium 
fuer motorische Eignung fl uessige Brennstoffe und 
Schmiermittel der Technischen Hochschule Breslau).
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56. de Sermoise, C. 1934. [The use of certain fuels in diesel 
motors]. Revue des Combustibles Liquides 12:100-04. 
(Chem. Abst. 28:4861). [Fre]*

57. Ping, K. 1935. Further studies on the liquid phase 
cracking of vegetable oils. J. of the Chinese Chemical 
Society (Peking) 3(3):281-87. July. (Chem. Abst. 29:4612). 
[2 ref. Eng]
• Summary: Soybean oil was one of the nine vegetable oils 
used. The yields from each oil were about the same (about 
30% of volume). Tables show: (1) Physical constants of 
the oils. (2) Results of cracking vegetable oils. (3) Fraction 
[fractional] distillation of crude oils resulting from the 
cracking of vegetable oils. (4) Losses due to washing. (5) 
Specifi c gravities and yields of the fractions. (6) Cracking of 
residue. Address: Sin Yuan Fuel Lab., National Geological 
Survey of China.

58. Priroda i Nauka (Nature and Science, Bulgaria). 1935. 
Izlojbata na soia [Soya exposition. Editor’s note]. 6(3):46. 
Nov. [Bul]*
• Summary: Editor’s note states: “The pioneer in 
popularizing soya in Bulgaria is Dr. A. Zlatarov, who has 
been trying for many years to publicize the importance of 
soya. Now he is able to see the fruits of his work.”
 Rosen L. Paskalev (1986) adds that this soya exposition, 
organized in Oct. 1935, was supported by the Bulgarian 
Agricultural Bank, which was very interested in supporting 
soybean production and utilization. It had been proved in 
1933 that soybean culture would be very profi table for export 
but its use as food was not widespread in Bulgaria. For this 
reason foods such as soy fl our, biscuits, bread, cheese, and 
soymilk, and some industrial products, were displayed at the 
exposition. A soyfoods kitchen was organized at the expo 
and soyfoods were served at a special vegetarian restaurant 
throughout the exposition. Soy oil was even demonstrated as 
a fuel for a diesel engine. Address: Bulgaria.

59. Gautier, M. 1935. [Vegetable oils and the diesel engine]. 
Revue des Combustibles Liquides 11:129-36. (Chem. Abst. 
29:4611). *
• Summary: An early article on the subject.

60. Koo, E.C.; Cheng, S.-M. 1935. [The manufacture of 
liquid fuel from vegetable oils]. Chin. Ind. 1:2021-39. 
(Chem. Abst. 30:837). *

61. Koo, E.C.; Cheng, S.-M. 1935. [First report on the 
manufacture of gasoline from rapeseed oil]. Ind. Res. 1:2021-
39. (Chem. Abst. 30:837). *

62. Manzella, G. 1935. [Peanut oil as diesel engine fuel]. 
Energia Termica (Thermal Energy, Milan, Italy) 3:153-60. 
(Chem. Abst. 30:2347). [Ita]*

63. Farm Chemurgic Council. ed. 1936. Proceedings of the 
Second Dearborn Conference of Agriculture, Industry, and 
Science. Dearborn, Michigan: Farm Chemurgic Council; 
New York: The Chemical Foundation, Inc. 409 p. Held 12-14 
May 1936 at Dearborn, Michigan.
• Summary: The conference is sponsored by the Farm 
Chemurgic Council and The Chemical Foundation, Inc. 
to “Advance the industrial use of American farm products 
through applied science.” Mr. Wheeler McMillan, Permanent 
Chairman. Mr. Victor H. Schoffelmayer, Permanent 
Secretary. Contents: Introductory. 1. Council luncheon. 2. 
General opening session. 3. Symposium on new things. 
4. Power alcohol. 5. Starches and sugars. 6. Plastics. 7. 
Cellulose. 8. Farm chemurgic banquet. 9. Soy bean. 10. 
Insecticides and fertilizers. 11. Closing general session. 12. 
Business session. 13. Appendix.
 The Soy bean is the only crop discussed as such. 
Chapter IX (p. 243-67) contains the six papers presented: 
1. Soy beans as a farm crop, by Mr. E.D. Funk; 2. The 
processing of soy beans, by Mr. Clark Bradley; 3. The rôle of 
soy bean oil in paint formulation, by Mr. E.E. Ware; 4. Soy 
bean proteins, by Mr. W.J. O’Brien; 5. Soy bean chemistry, 
by Dr. H.R. Kraybill; and 6. Mixing soy bean oil and tung 
oil, by Mr. F. Taggart. A discussion followed, moderated by 
Dr. C.C. Concannon.
 Of the many exhibits, the application of vegetable 
oils in the manufacture of paints and the manufacture of 
molded plastics from farm grown materials were given 
most attention. Both of these projects were demonstrated 
in 5 different displays. Exhibitors included: Ford Motor 
Company, I.F. Laucks, Inc. and O’Brien Varnish Company.
 Soy bean oil for tractors (p. 360): “If he [the farmer] can 
extract soy bean oil and run tractors on soy bean oil, he does 
not have to ship the soy beans to market and pay the freight, 
and let the industrialist extract the oil... he can run his Diesel 
tractor on the oil, and be ahead of the game all around.” Also 
encourages farmers or groups of farmers to do the initial 
steps of processing their own soybeans to make industrial 
products. Note 1. This is the earliest document seen (April 
2017) that mentions the use of soybean oil as a specifi cally 
“diesel” fuel. Many earlier documents on this general subject 
referred to its use as “artifi cial petroleum.”
 The casein plastics have increased their consumption 
during the depression. Their total now reaches 4 million 
pounds. They are used mostly in buttons and costume 
jewelry. “Of the soya bean plastics little can yet be defi nitely 
said as to prices or possibilities. Their characteristics are 
naturally similar to the casein materials and like them, they 
are comparatively expensive.” Noted from the Chemurgic 
point of view is that the Ford plant output is said to be 
300,000 pounds a year; 100,000 pounds of which represent 
soy bean material.
 Financial report. Disbursements for the fi rst year of 
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the Council’s activities ending April 30, 1936 (including 
organization expense of the First Dearborn Conference): 
Total Dearborn offi ce–$55,093.39. Total New York offi ce 
(including printing and distribution of 40,000 copies of 
Proceedings of First Dearborn Conference)–$44,567.41. 
Total for the year–$99,660.80. All fi nancial support was 
supplied by the Chemical Foundation, Inc.
 Conference attendance: 1000 attend second conference; 
35,000 attend nationwide meetings. Geographically, public 
meetings have included every section of the country. “The 
actual number of meetings organized specifi cally to further 
the Council’s activities or at which the Council’s program 
was presented, was in excess of 100, and the combined total 
attendance is estimated in round numbers at about 35,000.”
 The Soy Bean Committee (p. 391, 396-97). The meeting 
was called to order by Edward J. Dies, Executive Secretary 
of the National Soy Bean Processing Association [National 
Soybean Processors Association], Board of Trade Building, 
Chicago. Members present included E.D. Funk, Burlison, 
and Kraybill. Those present by invitation included Dr. J.W. 
Hayward of Archer Daniels Midland Co. (Milwaukee, 
Wisconsin), E.E. Roquemore of Allied Mills (Chicago, 
Illinois), E.F. Johnson and Lamar Kishlar of Ralston-Purina 
Co. (St. Louis, Missouri). Other members listed as being 
on the committee were Dr. A.A. Horvath, Chemist, Agric. 
Exp. Station, University of Delaware, Newark, Delaware. 
And Dr. Henry A. Gardner, Director, National Paint, Varnish 
& Lacquer Association, 2201 New York Avenue, N.W., 
Washington, DC. Mr. Adrian Joyce, President. The Glidden 
Company, 1963 Union Trust Building, Cleveland, Ohio. Note 
2. This is the earliest document seen (Oct. 2005) showing 
that Dr J.W. Hayward is now working for Archer Daniels 
Midland Co.; an expert on soybean meal, he was formerly at 
the Univ. of Wisconsin.
 “A sub-committee composed of Messrs. I.C. Bradley, 
president of the National Soy Bean Processors Association, 
Ware and Burlison, charged with certain work, found that 
the particular activity would now be carried on by the newly 
organized Soy Bean Laboratory at Urbana, which under the 
direction of the Federal government, will coordinate its work 
with that of the Experiment Stations of twelve cooperating 
states. Dr. Kraybill then sketched in broad outline aims and 
purposes of the new Laboratory and indicated potential 
benefi ts to all interests from grower to consumer.”
 “On motion of Mr. Bradley the resignation of Mr. H.G. 
Atwood as Chairman of the Committee was accepted and 
Edward J. Dies, Executive Secretary of the National Soy 
Bean Processing Association, was elected as Chairman” (p. 
396-97).
 Photos show: (1) General view of the exhibition hall 
from the entrance. (2) Mr. Francis P. Garvan, father of the 
Farm Chemurgic Council and President of The Chemical 
Foundation. (3) Dr. Charles M.A. Stine, Mr. Williams 
Haynes, Mr. Howard E. Coffi n.

 Note 2. This is the earliest document seen (May 
2016) that mentions the “National Soy Bean Processors 
Association” (spelled with “Soy Bean” written as two 
words).
 Note 4. This is the earliest document seen (May 2016) 
that mentions Edward J. Dies in connection with the National 
Soybean Processors Association. Note the unusual spelling 
of the name of the Association of which he is executive 
secretary. Address: Dearborn, Michigan; New York.

64. Taylor, T. Ivan; Larson, L.; Johnson, W. 1936. Miscibility 
of alcohol and oils. Industrial and Engineering Chemistry 
28(5):616-18. May. [6 ref]
• Summary: The miscibility of oil and alcohol is affected by 
the free fatty acids of the mixture.
 Miscibility of corn, linseed, tung (China wood), 
soybean, olive, peanut, rapeseed, sunfl ower and other oils in 
absolute and 90% ethanol was determined.
 Table 1, “Properties of oils.” shows the following 
properties for about 16 common oils, including “soy-bean 
oil” which has the following:
 Specifi c gravity, 25º/4ºC: 0.9163.
 Refractive index, 25ºC: 1.4735.
 Acid value Mg. KOH/G. oil: 0.29.
 Per cent acidity as oleic acid: 0.15
 Oleic acid for complete miscibility in 90% alcohol (cc): 
8.02 to 7.62
 Oleic acid for complete miscibility in absolute alcohol 
(cc): 2.54 to 1.70.
 Table 2, “Miscibility of alcohol and oil,” gives values 
for 17 oils, including soy-bean oil. The table contains 16 
columns, and for each column, each oil has 3 values. The 
fi rst 8 columns are about 90% alcohol by weight, specifi c 
gravity 25º/4º = 0.81282. The last 8 columns are about 
absolute alcohol, specifi c gravity 25º/4º = 0.78515. Address: 
Univ. of Idaho, Moscow, Idaho.

65. Ping, K. 1936. Cracking of peanut oil. Huaxue 
Gongcheng (J. of Chemical Engineering, Tientsin) 3(3):201-
10. Sept. (Chem. Abst. 31:238). [6 ref. Eng]
• Summary: “On account of the shortage of natural 
petroleum deposits and the urgent demand for liquid fuels 
in this country, attention has been drawn recently to the 
production of petroleum substitutes.” Investigations have 
been conducted on the cracking of vegetable oils. If the 
cultivation of oil bearing seeds were greatly expanded, 
vehicles in China–in diffi cult times–could be propelled with 
fuels derived solely from the vegetable kingdom.
 Although this gasoline was able to fulfi ll all essential 
requirements, it had a poor knock rating. “Without being 
treated with antiknock dopes, the gasoline was decidedly 
unsuitable in operating internal combustion engines.” 
Contains 13 tables and 1 graph.
 Note: Apparently the new fuel was not tested in diesel 
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engines. Address: Sinyuan Fuel Research Lab., The National 
Geological Survey of China.

66. Tu, C.-M.; Ku, T.-T. 1936. [Cotton-seed oil as a diesel 
fuel]. Huaxue Gongcheng (J. of Chemical Engineering, 
Tientsin) 3(3):211-21. Sept. (Chem. Abst. 31:237). [6 ref. 
Chi; eng]
• Summary: In view of the lack of petroleum resources 
in this country, great attention has recently been given to 
the utilization of vegetable oils in place of mineral oils. 
This paper is a preliminary report of the work done on the 
direct use of cotton-seed oil in high-speed diesel engines. 
Mixtures of 70% cotton-seed oil with 30% diesel oil, or 80% 
cotton-seed oil with 20% kerosene, or 90% cotton-seed oil 
with 10% gasoline were found to conform closely to the 
standard viscosity and solidifying point requirements for 
diesel oils. Hence, these mixtures were recommended for 
testing in actual engines, the result of which will appear in a 
subsequent paper.

67. Tu, C.-M.; Wang, C. 1936. Vapor-phase cracking of 
crude cottonseed oil. Huaxue Gongcheng (J. of Chemical 
Engineering, Tientsin) 3(3):222-30. Sept. (Chem. Abst. 
31:238). [1 ref. Chi; eng]
• Summary: Cotton-seed oil was fi rst vaporized then passed 
through cracking units at temperatures ranging from 518 
to 771ºC. If the temperature was too low, the cracking 
was not complete, giving much solid fatty acid. But if the 
temperature was too low, the cracking would proceed too 
far, yielding much gas at the expense of liquid products. At 
an optimum temperature of about 706ºC, the cotton-seed oil 
was cracked to yield a crude oil, about 80% by weight or 
85.2% by volume. On fractionation, the crude oil was found 
to contain about 22% light oil and 46% middle oil, all on a 
weight basis.

68. Koo, E.C.; Cheng, S.-M. 1936. [Intermittent cracking 
of rapeseed oil]. Huaxue Gongcheng (J. of Chemical 
Engineering, Tientsin) 3(4):348-53. Dec. (Chem. Abst. 
31:2846). [11 ref. Chi; eng]
• Summary: “It has been found that intermittent heating 
exerts a benefi cial effect on the liquid phase cracking of 
rape-seed oil to produce motor fuel. The yield is increased, 
giving a product of lower specifi c gravity, lighter color and 
lower acid value.”

69. Manzella, A. 1936. L’olio di vinaccioli quale combustible 
succedaneo della NAFTA [Raisin seed oil as a petroleum 
substitute]. Energia Termica (Thermal Energy, Milan, Italy) 
4:92-94. (Chem. Abst. 31:7274). [Ita]*

70. Institut International d’Agriculture (International Institute 
of Agriculture). 1936. Le soja dans le monde [The soybean 
in various countries of the world]. Rome, Italy: Imprimerie 

de la Chambre des Deputes, Charles Colombo. viii + 282 p. 
Bibliography, p. 276-82. No index. 25 cm. [90 ref. Fre]
• Summary: A superb early work, containing extensive 
original information, looking at developments with soybeans 
and soyfoods country by country, worldwide. Contents. 
Preface (p. 1). A. Cultivation of soy (soja; p. 4): 1. Botanical 
description, selection, classifi cation of the varieties. 2. 
Cultivation properly said. 3. Enemies and illnesses.
 4. Cultivation in the various countries: 4a. The Americas 
(p. 38): Antigua, Argentina, Bermuda, Brazil, Canada, Chile, 
Colombia, Costa Rica, Cuba, Dominican Republic, Ecuador, 
USA (gives details on all varieties grown, and describes 
production, history, varieties, and cultural practices in North 
Carolina, Illinois, Indiana, Iowa, Maryland, Massachusetts, 
Mississippi, Missouri, New York, Ohio, West Virginia, 
Wisconsin, Conclusion), Guadeloupe, Guatemala, British 
Guiana, Dutch Guiana, British Honduras [Belize], Jamaica, 
Barbados, Martinique, Mexico, Montserrat, Peru, Puerto 
Rico, El Salvador, Trinidad and Tobago, Uruguay.
 4b. Europe (p. 101): Germany, the Danubian countries, 
Austria, Spain, France, Great Britain, Hungary, Italy, 
Netherlands, Poland, Romania, Switzerland, Czechoslovakia, 
Turkey, USSR.
 4c. Asia (p. 128): Ceylon, China and Manchuria, 
Cyprus, Federated States of Malaysia, British India (incl. 
Punjab, Bihar and Orissa, Burma, Berar, Madras Presidency, 
Bombay Presidency, Bengal (incl. Nepal, Bhutan, Sikkim, 
and the district of Darjeeling), Assam, North-West Frontier 
Province, United Provinces), Netherlands Indies, Indochina 
(incl. Tonkin, Annam, Laos, Cambodia, and Cochinchine), 
Japan, Palestine, Siam.
 4d. Africa (p. 146): French West Africa, Algeria, Belgian 
Congo, Cyrenaica, Egypt, Eritrea, Madagascar, Morocco, 
Mauritius (Ile Maurice), Reunion (Réunion), Rhodesia, 
Anglo-Egyptian Sudan, Tripolitania, Tunisia, Union of South 
Africa.
 4e. Oceania (p. 153): Australia, Fiji Islands, Hawaii, 
New Caledonia, New Zealand, Philippines.
 B. Utilization of soya (p. 158): 1. The soybean in human 
nutrition and in industry: Whole soybeans, chart of the uses 
of whole soybeans, use of soya in the green state (green 
vegetable soybeans), soy sauce (dau-tuong of the Annamites, 
or toyo, named shoyu by the Japanese, or chau-yau or chiang 
yoo by the Chinese), condiments and sauces based on soya 
in the Netherlands Indies (tempe, ontjom, tempemori and 
tempe kedele [various types of tempeh and onchom, p. 168-
70]), tao tjo [Indonesian-style miso], tao dji [fermented 
black soybeans], ketjap, ketiap benteng [Indonesian-style 
soy sauce], soymilk (le lait de soja), yuba (crème de lait 
de soja), tofu (le fromage de soja) and fermented tofu (des 
fromages fermentés, made by Li Yu-ying near Paris), soymilk 
casein (caséine du lait de soja, for industrial use, including 
vegetable albumin, or galalithe [galalith]” [isolated soy 
protein], and artifi cial wool), soy lecithin (lécithine de soja), 
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soy fl our (la farine de soja, incl. soy bread, soy pastries, and 
soy cocoa).
 Note 1. This is the earliest document seen (Sept. 2010) 
that uses the term benteng or ketiap benteng to refer to an 
Indonesian-style soy sauce.
 2. Soy oil (p. 194): Food uses, industrial uses (including 
soaps, products resembling petroleum, paints, varnishes, 
linoleum, and artifi cial rubber), extraction, directory of 
U.S. manufacturers of materials and equipment for soybean 
processing, directory of U.S. and Canadian manufacturers 
of food products based on soya (produits alimentaires à 
base de soja, p. 205-06), directory of U.S. manufacturers of 
industrial soy products (p. 206-07).
 3. Soybean in the feeding of domestic animals (p. 207): 
Forage, hay, silage, pasture, soybean seeds, the minerals in 
soybeans, soya as a feed for dairy cows, cattle, buffaloes, 
sheep, hogs, horses and mules, poultry.
 4. Use of soya as fertilizer (p. 257). C. The trade of soya 
and of its by-products (p. 363): Production of soybeans in 
the principal countries, economic importance of soybean 
cultivation in the USA, soybean trade/commerce including 
tables of the major importers and exporters, and amounts 
traded annually in 1931-1934, price of soybeans, cost of 
production.
 List by region and country of people and organizations 
that responded to a questionnaire sent by IIA (p. 273-76). 
Bibliography of main publications consulted, listed by region 
and country of publication.
 Reunion (Ile de la Réunion): “The soybean (Le Soja) 
is only cultivated as an experimental crop, on a few square 
meters at the agronomic station” (p. 148).
 Fiji (Iles Fidji): Soybean cultivation is not yet practiced 
in this colony; however soybean seeds are currently being 
imported in order to conduct a trial.
 New Caledonia: In 1928 soybean cultivation was 
introduced to New Caledonia.
 Note 2. This is the earliest document seen (Dec. 2007) 
concerning soybeans in Bhutan, Costa Rica, Dominican 
Republic, El Salvador, Guatemala, Israel, Jamaica, 
Madagascar, Morocco, New Caledonia, Palestine, Peru, or 
Réunion, or the cultivation of soybeans in Bhutan, Costa 
Rica, Dominican Republic, El Salvador, Guatemala, Israel, 
Jamaica, Madagascar, Mexico, the Middle East. Morocco, 
New Caledonia, Palestine, Peru, or Réunion. It is also the 
earliest document seen (Dec. 2007) concerning soybeans 
in connection with (but not yet in) Cyprus; it is stated that 
soybeans are not grown on the island of Cyprus. Soybean 
cultivation is not practiced in the Italian colonies of Eritrea 
(Erythrée, now part of Ethiopia) or Cyrenaica (Cyrénaïque, 
now part of Libya).
 Note 3. This document contains the earliest date seen 
for soybeans in Bhutan, New Caledonia, or Réunion, or the 
cultivation of soybeans in New Caledonia (1928), or Bhutan 
or Réunion (1936) (One of two documents).

 Note 4. This is the earliest French-language document 
seen (Sept. 2011) that mentions tempeh, which it calls 
“tempe” (p. 168). It notes that, in general, the indigenous 
people of the Netherlands Indies use soybeans mainly to 
make tempe, a product which, throughout central and eastern 
Java, takes the place reserved for ontjom in western Java. 
Tempeh is found in two forms: either in large fl at cakes 
which are cut at the time of sale into small square morsels, 
or wrapped in folded banana leaves. A detailed description of 
the preparation of each of these two types of tempeh is given 
as well as another type of tempe, called tempemori, which is 
made with soybeans and coconut presscake.
 Soybean cultivation is not known to be practiced in the 
following countries or colonies: Antigua, Barbados, British 
Honduras (renamed Belize in about 1975), Trinidad and 
Tobago.
 Note 5. The name “Georges Ray” is mentioned in this 
book on an unnumbered page. Address: Rome, Italy.

71. Banzon, Julian. 1937. Coconut oil. I. Pyrolysis. 
Philippine Agriculturist 25(10):817-32. March. [17 ref]
• Summary: Germany has done much to develop the 
chemistry of coal. Lately scientists have begun to develop to 
develop industrial products from crop plants, “which have 
the advantage over coal that they can be grown from year 
to year. Chemicals from corn, oats, and “soybean are now 
available on a commercial scale” (p. 817).
 In a “Review of the literature,” Banzon cites three 
papers which mention that soybeans can be used to produce 
liquid fuels resembling petroleum.
 The main purpose of this study is to determine the 
behavior of coconut oil when subjected to simple heat 
treatments such as prolonged heating [pyrolysis], distillation 
without and with metal catalysts. Address: Dep. of 
Agricultural Chemistry [Philippines].

72. Michot-Dupont, F. 1937. Note sur les carburants 
obtenus par traitement pyrogéné portant sur les graines 
oléagineuses brutes [Note on the liquid fuels obtained by 
destructive distillation of crude oils from oilseeds]. Bulletin 
de l’Association des Chimistes (Paris) 54(5):438-48. May. 
(Chem. Abst. 31:4787). [Fre; eng; ger]
• Summary: This paper was presented at the 3rd 
International Congress of Chemical Engineering and 
Industries (IIIe Congrès International Technique et Chimique 
des Industries).
 Peanut shells and peanut oil are discussed extensively. 
The carbonization in retorts gave the most interesting 
results. A semi-industrial trial using 530 kg of raw peanuts 
(arachides) yielded: Raw oil 39%, charcoal 20.2%, water 
and gas 40.5%. When distilled, the oil yielded gasoline 
and fuel oils. These various fuels seem to present the 
same possibilities as petroleum derivatives, but content of 
oxygenated compounds will usually reduce their B.T.U. 



HISTORY OF BIODIESEL (1900-2017)   32

© Copyright Soyinfo Center 2017

yield and increase their latent heat of vaporization. Address: 
France.

73. Chavanne, Charles George. 1937. Procédé de 
transformation d’huiles végétales en vue de leur utilisation 
comme carburants [Procedure for the transformation of 
vegetable oils for their uses as fuels]. Belgian Patent No. 
422,877. Aug. 31. (Chem. Abst. 32:4312-13). [Fre]
• Summary: In particular, the specifi ed oils are treated with 
ethyl alcohol or methyl alcohol [methanol], and the ethyl- or 
methyl esters formed are separated from the other products 
which are in their presence, before using these esters as 
motor fuels (p. 2). Note: The words esters and estérifi cation 
(in French) are used.
 G. Knothe (2005) says this is the earliest document he 
could fi nd “on what today is known as biodiesel. It describes 
the use of ethyl esters of palm oil (although other oils and 
methyl esters are mentioned) as diesel fuel. These esters 
were obtained by acid-catalyzed transesterifi cation of the 
oil (base catalysis is now more common). This work was 
described later [in 1943, by Chavanne] in more detail.”
 Note: The information was probably used during 
the 1940s although neither Knothe nor others can fi nd 
documents showing that biodiesel was used in fi ghting World 
War II in Europe or the USA. Address: 82, rue Berckmans, à 
Saint-Gilles, Brussels, Belgium.

74. Diesel, Eugen. 1937. Diesel: Der Mensch, Das Werk, 
Das Schicksal [Diesel: The man, his work, his destiny]. 
Hamburg, Germany: Hanseatische Verlagsgellschaft. 491 p. 
Illust. 22 cm. [Ger]*
• Summary: A total of fi ve diesel engines were shown at the 
Paris Exposition of 1900, and one of them was apparently 
operating on peanut oil (Knothe 2005, p. 4-5).

75. Friedwald, M. 1937. [New method for the conversion of 
vegetable oils to motor fuel]. Revue Petrolifere (Paris) No. 
734. p. 597-99. (Chem. Abst. 31:5607). [Fre]*

76. Gaupp, Kurt. 1937. Pfl anzenoele as Dieselkraftstoffe 
[Vegetable oils as diesel fuels]. Automobiltechnische 
Zeitschrift 40:203-07. (Chem. Abst. 31:8876). [Ger]*
• Summary: In a two-cylinder Diesel engine, palm and 
groundnut oils were slightly superior to soybean and sesame 
oils. However soybean and sesame oils showed no corrosive 
tendencies.

77. Ping, K.; Sun, Y.C. 1938. Catalytic pyrolysis of vegetable 
seeds: Studies on mustard seeds. Huaxue Gongcheng (J. of 
Chemical Engineering, Tientsin) 5(3):10-18. March. [1 ref. 
Eng]
• Summary: “In a previous paper (1), one of the authors 
has found that castor beans when catalytically cracked with 
20-30% of lime for a period of six hours yield a defi nite 

amount of light oil which can be used as motor fuel. In the 
present work mustard seeds mixed with the same catalyst 
are subjected to pyrolysis. The oil vapor formed, however, 
instead of being condensed directly, is brought into contact 
with different catalysts at temperatures between 430ºC. 
and 560ºC. The effect of the two variables, vapor phase 
temperature and catalyst, on the oil yield is reported in this 
paper.” Address: Fuel Research Div. of the Chemical Lab., 
The National Geological Survey of China.

78. Ping, K. 1938. Light oils from catalytic pyrolysis of 
vegetable seeds. I. Castor beans. Huaxue Gongcheng (J. of 
Chemical Engineering, Tientsin) 5(2):23-34. June. (Chem. 
Abst. 33:7137). [12 ref. Eng]
• Summary: Castor beans, after being subjected to pyrolytic 
decomposition, gave good yields of motor fuel, middle 
oil, and by-products such as ammonia, alcohol and ketone. 
Under the best conditions, the yield of purifi ed gasoline, 
which has specifi c gravity [relative density] of 0.755 at 
20ºC and “octane number of 54, was 20% by weight and 
that of ammonia in the form of ammonium sulfate was 5%. 
The residue from crude oil distillation may be cracked for 
additional gasoline.” Address: Fuel Research Div. of the 
Chemical Lab., The National Geological Survey of China.

79. Walton, John. 1938. The fuel possibilities of vegetable 
oils: An examination of the technical problems associated 
with bean and seed oils. Gas and Oil Power (London) 
33:167-68. July.
• Summary: “The development of the internal combustion 
engine has proceeded along two defi nite channels, viz., spark 
ignition and compression ignition” [diesel].
 Vegetable oils are currently expensive, even though 
it may be possible to split off their glycerine content and 
credit the oil cost with the extra cash available from selling 
or using the glycerine. The following vegetable oils have 
been closely investigated by both the author and by technical 
organizations on the Continent: Castor oil, ground nut oil, 
grape seed oil, hemp oil, linseed oil, maize oil, cameline oil, 
chestnut oil, pumpkin seed oil, sunfl owerseed oil, beechnut 
oil, palm oil, rape oil, olive oil, lupin oil, soya bean oil, pea 
oil, cotton seed oil, poppy seed oil, shea butter.
 In Germany, Dr. Kurt Gaupp, in tests on metals used in 
the construction of diesel engines, “found that soya bean oil 
had no effect whatever on sections of polished copper, brass, 
aluminium, steel, galvanised sheet iron, nickled sheet iron or 
tin.” However photo-micrographs show that the formation of 
oxidation products is generally greater when using soya bean 
oil than when using gas oil.
 “To get the utmost value from vegetable oils as fuel it is 
academically necessary to split off the glycerides and to run 
on the residual fatty acid. Practical experiments have not yet 
been carried out with this; the problems are likely to be much 
more diffi cult when using free fatty acids than when using 
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the oils straight from the crushing mill. It is obvious that the 
glycerides have no fuel value and in addition are likely, if 
anything, to cause an excess of carbon in comparison with 
gas oil.”
 Note 1. This is the earliest English-language document 
seen (Oct. 2007) that uses the word “sunfl owerseed.
 Note 2. This is the earliest English-language document 
seen (Oct. 2007) that uses the word “micrographs” (or 
“micrograph”) or “photo-micrographs” in connection with 
soy.
 Note 3. Knothe (2005, p. 10), in a section titled “The 
fi rst ‘biodiesel,’” observes: “Walton’s statement points 
in the direction of what is now termed ‘biodiesel’ by 
recommending the elimination of glycerol from the fuel, 
although esters are not mentioned. In this connection, some 
remarkable work performed in Belgium and its former 
colony, the Belgian Congo (known after its independence for 
a long time as Zaire), deserves more recognition than it has 
received.” See G. Chavanne’s 1937 Belgian patent.

80. Cerchez, V. Th. 1938. [The conversion of vegetable 
oils into fuels]. Moniteur de Petrole Roumain (Bucharest) 
39:699-702. (Chem. Abst. 32:87415). [Fre]*

81. Horvath, A.A. 1938. The soybean industry. New York, 
NY: The Chemical Publishing Co. of New York, Inc. vi + 
221 p. Index. 22 cm. 2nd ed., 1939. 221 p. [70 ref]
• Summary: Contents: Introduction. 1. Edible whole soybean 
fl our. 2. Pressure oil milling. 3. Oil milling: Anderson 
Expeller, French mechanical screw press. 4. Press oil: 
changes in specifi c gravity, changes in viscosity, changes in 
color, changes in acidity, changes in saponifi cation value, 
changes in the refractive properties of the soybean oil, 
changes of the unsaponifi able matter content, changes of the 
iodine value. 5. Press meal: hydraulic press or expeller.
 6. Solvent extractions: introduction, extraction solvents, 
the use of low boiling hydrocarbons, extraction machinery, 
batch or continuous extraction machinery, conveyor 
(Bollmann) system, screw (Ford) system, drum and press 
(Fauth) system, column (Extractol {Bonotto} system). 7. 
Safety in solvent extraction and in fl our milling: explosibility 
tests of soybean products, preliminary conclusions from 
explosibility tests of soybean products, recommendations 
for explosion prevention. 8. Effi ciency of solvents and 
their effect on oil quality: extraction with ethyl alcohol. 
9. Experimental (laboratory) extraction of phosphatides. 
10. Commercial extraction of phosphatides: ethyl alcohol, 
azeotropic mixtures of organic solvents.
 11. Soybean oil: hot-pressed oil. 12. Refi ning of soybean 
oil: refi ning crude soybean oil by sodium hydroxide, washing 
and drying, bleaching, deodorizing, keeping qualities and 
uses. 13. Blown, sulfonated and hydrogenated oil: livestock 
fl y spray, sulfonation, hydrogenation. 14. Technical uses 
of soybean oil, core oil [foundry cores] and cutting fl uid: 

paint, drying time and hardness, today’s standing synthetic 
resins, fatty acid and distillation, soap, waterproofi ng 
cement, codling moth control, factis, artifi cial petroleum 
from soybean oil. 15. Phosphatides (lecithins) and their 
uses: general properties, cephalin, commercial soybean 
phosphatides, bleaching, stabilizing emulsions, hydrophylic 
“sols” of soybean lecithin, commercial phosphatides to 
which aqueous solutions of sodium hydroxide or sodium 
peroxide have been added, sulphonated phosphatides, 
hydrolecithin, hydrocephalin, uses of commercial 
phosphatides (“lecithin”).
 16. Soybean protein: general properties. 17. Industrial 
protein: preliminary “washing,” extraction and precipitation, 
properties of industrial protein. 18. Plastics: Ford plastics. 
19. Adhesive and sizing materials: artifi cial wool. 20. 
Solvent extraction meal. Bibliography. Useful books.
 The Foreword by H. Bennett notes that “Dr. Horvath 
was graduated from the University of Kazan. After a period 
as instructor in chemistry at the Vladivostock [Vladivostok] 
Institute of Technology he went to China and Manchuria 
to study the soybean at fi rst hand. For over eight years he 
followed and studied this bean in such important centers 
as Harbin, Dairen, Tientsin and Peking. In Tientsin he was 
associated as chemist for a concern processing oils and 
fats. In Peking he was in charge of soybean research at the 
Peking Union Medical College (Rockefeller Foundation). 
During his stay in China he wrote many articles on soybean 
food products. These articles were collected and issued by 
the Chinese Bureau of Economic Information in book form. 
In 1927 his booklet ‘The Soybean for Food and Feed’ was 
published by the Manchurian Research Society. In 1930 the 
Chinese Government printed his study of ‘The Soybean Oil 
of China and Its Manifold Uses.’
 “In 1927 Dr. Horvath joined the research staff of the 
Rockefeller Institute at Princeton, New Jersey. In 1930 he 
served as research chemist at the U.S. Bureau of Mines 
Experiment Station at Pittsburgh [Pennsylvania]. In 1933 
he came to the Delaware Experiment Station at Newark, 
Delaware, as head of the Chemistry Department, where he is 
continuing his investigations on the soybean and its practical 
applications.”
 Industrial uses of soy oil (p. 97-111) include in paint, 
in the modifi cation of synthetic resins of the glyptal and 
phenol formaldehyde types, for free fatty acids, in soap, 
waterproofi ng cement, lead arsenate-soybean oil mixtures as 
a spreader and sticking agent in an insecticide for coddling 
moth control, in factis (a rubber substitute), and for artifi cial 
petroleum.
 Concerning industrial (non-food) uses of lecithin, 
pages 134-40 give details on its use as an anti-oxidant for 
gasoline to prevent gum formation, in soaps and cosmetics, 
paints, leather tanning, as a wetting and softening agent for 
textiles, especially rayon (“Lecithin effects more even and 
thorough dyeing, greater brilliancy of coloration, fl exibility, 
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and softer feel.”), in hard rubber compositions (to facilitate 
mixing, accelerate vulcanization, and act as a softener), in 
plastics such as phonograph records and linoleum cement 
(a small amount reduces the need for softening agents), as 
an emulsifying agent for asphalt and tar emulsions, as a 
dispersing agent in insecticides, in creosote to improve the 
viscosity and surface tension, and in electroplating to give 
fi ner, denser, and more uniform coatings.
 Concerning the “Conveyor (Bollmann) system” (p. 
53-54). “The Bollman [Bollmann] extractor consists of a 
chamber 2.7 by 3.5 by 8.5 meters, containing a conveyor 
with twenty-three extraction boxes with screen bottoms, 
each capable of holding from 220 to 280 kilos of soybean 
material.
 “The fresh solvent fl ows from a reservoir into boxes 
coming up, and on reaching the bottom of the left part of 
the chamber is pumped into another reservoir, whence 
this dilute micella [sic, miscella] fl ows through the series 
of boxes going down. The extracted meal from the boxes 
is automatically emptied into a chamber, from which it is 
removed by two screw conveyors.”
 Concerning the Column (Extractol {Bonotto}) system 
(p. 56-58). The soybeans are “weighed, cleaned, cracked and 
fl aked, then conveyed to the extraction department. A feeder 
supplies the fl akes to the extraction column at the proper 
rate. A bed of fl akes above the upper plate of the column acts 
as a fi lter to remove fi nes from the miscella. Solvent enters 
the base of the column and ascends countercurrently to the 
fl akes...” Note: Allis-Chalmers and Anderson extractors are 
modifi cations of the Bonotto apparatus. Address: Chemist, 
Delaware Agric. Exp. Station, Newark, Delaware.

82. Boiscorjon d’Ollivier, Andre. 1939. La production 
métropolitaine des oléagineux: “Le soja” [French production 
of oilseeds: Soya]. Revue des Combustibles Liquides (la) 
17(167):225-35. Aug/Sept. (Chem. Abst. 34:3937). [Fre]
• Summary: Contents: The agricultural situation in France. 
Heavy motor oils and vegetable oils. The production of oils 
in France. Soya (Le Soja). The cultivation of soya in France. 
Soya from the oil / lipid point of view. Possibilities of 
production of soya in France. Conclusion.
 Tables show: (1) Area planted to major crops (in 
hectares) in 1910 and 1935, and the change in area. The 
two main crops in 1935 are wheat and oats; soya is not 
mentioned. (2) Area (ha) and production (metric tons) of 
soybeans in Manchuria, 1924-1933. (3) Exports (in metric 
tons) of soybeans from Manchuria and their value (in Hai 
Kwan [Haikwan] Tael), 1922-1931. (4) Imports (in piculs) 
of soybeans to England, Germany, Holland, and France in 
1931, and their value in Hai Kwan Tael. Holland imported 
6.3 million, England 2.3 million, Germany 0.593 million, 
and France 0.024 million piculs. (5) Imports (in metric 
quintals = Q.M.) of soybeans to Germany in 1936 and 1937 
from Bulgaria, Rumania, and Manchuria. (6) Imports of 

soy oil (huile de soja) to Germany (in metric quintals) in 
1936 and 1937 and its value each year in Deutschmarks. 
(7) The countries supplying that soy oil (in metric quintals) 
to Germany in 1936 and 1937: Denmark 1.7, Holland 1.2, 
Manchuria 34.8 in 1937. (8) Area and production of soybeans 
in Bulgaria, 1933-1937, by La Société Anonyme Bulgare 
pour l’exportation et la production de graines oléifères Soja, 
at Sofi a. (9) Exports of soybeans from Bulgaria, 1935-1937. 
(10) Quantity of soybeans purchased by Germany from 
Bulgaria, 1935-1937. (11) Area and production of soybeans 
in Romania, 1936-1937, by two fi rms: (12) Société Soia, 
of German origin, and Société Planta, of Czech origin. (13) 
Production of soybeans in France, by region (in kg): Landes 
2,000. Saône-et-Loire 1,800. Seine-et-Oise 2,000. Massif 
Central 2,500. Soybean culture in France was started by 
Mr. Rouest, but the total is still tiny. (14) Cost of soybean 
cultivation in each of the above regions plus Seine-et-Marne. 
(15) Cost details per hectare. (16) Nutritional composition 
of Broad beans (Vicia faba; féverolle), soya, and corn, incl. 
nutritive units (Unités nutritives) per 100 kg. (17) Yields of 
oil and protein from soybeans per hectare in seven different 
regions of Germany, by Prof. Dr. W. Riede and W.V. Haken. 
(18) Soy oil constants for soybean oil from France and from 
Manchuria. (19) Acidity of soya, peanut, and palmetto oils. 
Address: Secrétaire Général du Syndicat National pour 
le Développement de l’Utilisation des Huiles Végétales 
Combustibles.

83. Revue des Combustibles Liquides (la). 1939. Annexes: 
Rapport du Centre de Researches Agronomiques de 
Clermont-Ferrand sur le Soja [Appendixes: Report of the 
Center for Agronomic Research of Clermont-Ferrand on 
soya]. 17(167):230-33. Aug/Sept. [Fre]
• Summary: Contents: Contents of a collection of 
soybean varieties made in 1936 and 1938. Factors of plant 
development: Heat units, temperature. Cultural conditions 
(Varieties include Rouest 104, 250, 29, and 14 {best yield; 
159 kg/ha}, Tokio Noir {Tokyo Black, #2 best yield}, Platter 
Gelbe Riesen {Yellow Giant}, and Platter Schwarze S.S. 
A table shows for each: Weight of 100 seeds, production 
(in kg) per hectare.) Comparative trials (incl. inoculation 
with Bacilus radicicola). Trials and micro-trials with the 
varieties (Rouest 250, Rouest 104, Dieckmann Heimburg 
{Germany}, Dieckmanns grüngelbe {Greenish Yellow}, 
Dieckmanns Hellgelbe {Bright Yellow}, Rouen 29, Rouest 
82, Ossijek {Rumania}, Bitterhofs mittel frühe schwarze 
{Medium Early Black}, Dieckmanns früheste gelbe {Earliest 
Yellow}, Platter gelbe Riesen, Bitterhofs früheste mittelhohe 
gelbe {Earliest Middle-high Yellow, from Germany}). 
Inoculation trials (conducted using the variety Rouest 104, 
with bacteria from three sources). Orientation of research in 
1939. A huge table (p. 233) titled “Micro-trials, soya 1939” 
has the following columns: Origin, varieties, relative yield, 
probability, impurities (%), actual yield, weight per hectare, 
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weight of 100 seeds, broken seeds (%), water content (%), 
protein content (%), oil content (%), color of the seeds, onset 
of fl owering, onset of shedding leaves. Note: Both the latter 
columns are expressed in days relative to the results for the 
variety Rouest 104, which started fl owering on 10 July 1938, 
started shedding leaves on 14 Sept., and was harvested on 
Sept. 28.

84. Revue des Combustibles Liquides (la). 1939. Essais sur 
un moteur Diesel d’Huile de Soja et d’Huile d’Arachide: 
Procès-verbal d’essai No. 825 [Trials in a diesel motor of 
soy oil and peanut oil: Verbal proceedings of trial No. 825]. 
17(167):233-35. Aug/Sept. [Fre]
• Summary: A graph shows the viscosity (in centistokes) of 
peanut oil, soy oil, and average gas oil at temperatures 20-
100ºC. The viscosity drops rapidly as the temperature rises. 
Gas oil has a much lower viscosity than the two vegetable 
oils. Address: Le Directeur de la Station Nationale de 
Recherches et Expériences techniques, Bellevue [France].

85. Dalal, N.M.; Mehta, T.N. 1939. Cracking of vegetable 
oils. J. of the Indian Chemical Society, Industrial and News 
Edition 2:213-45. (Chem. Abst. 17:3242). *

86. Hamabe, G.; Nagao, H. 1939. [Performance of diesel 
engines using soybean oil as fuel]. Nippon Kikai Gakkai 
Ronbunshu (Transactions of the Society of Mechanical 
Engineers, Tokyo) 5(No. 20(II)):5-9. (Chem. Abst. 35:4178). 
[Jap]*
• Summary: A comparison of the performance of soybean 
oil and commercial Diesel fuel in a single-cylinder engine 
showed nearly equal output and thermal effi ciency. Fuel 
consumption of soybean oil was higher because of its lower 
heat of combustion. The engine ran more smoothly with 
soybean oil and starting was also easier. Ignition lag was 
reportedly reduced with engines using soybean oil.

87. Macheboeuf, Michel; Reiss, Charlotte. 1940. 
Documentation sur les graines de soja et leur utilisation 
pour l’alimentation de l’homme et des animaux, suivie de 
quelques considerations sur l’importance industrielle du soja 
[Documentation on soybeans and their utilization as a food 
for humans and animals, according to some considerations 
of the industrial importance of soya]. Paris: Ministère de 
l’Education Nationale, Centre National de la Recherche 
Scientifi que, Section de la Recherche Appliquée. 48 p. 
Unpublished typescript. Jan. 30 cm. [200+ ref. Fre]
• Summary: Contents: Introduction. Chemical composition 
of soybean seeds: Proteins, nutritional value of the proteins, 
lipids, phosphatides, sugars, sterols, enzymes, minerals, 
vitamins. Soy fl our. Soybean cake. The role of soya as a 
food. Some physiological effects of soya. Feed for cattle. 
Feed for pigs. Feed for sheep. Feed for birds. Experiments on 
animal feeding. General considerations on the feeding value 

of soya for animals. The soybean as human food. Various 
culinary preparations based on soya: Soy sauce, fermented 
soy beverages, soy sprouts, tofu, soymilk, soy bread or soy 
and wheat bread, soy oils and hydrogenated soy oil products, 
soy coffee, summary. Brief survey of industrial utilization of 
soybeans: Oil for preserving fi sh, cake for fertilizer, oil for 
foundry use, lubricants, plastics incl. sojalithe, other uses of 
soy proteins, glue, paint emulsions, artifi cial textiles, paints 
and varnishes, interior enamel, soaps, petroleum substitutes, 
explosives. Note: The extensive bibliography is full of errors. 
Address: 13, Quai d’Orsay, Paris (7eme), France. Phone: 
Invalides: 45-95 & 45-96.

88. Aubreville, A. 1940. Les ressources immenses de 
l’Afrique Occidentale Française en carburants végétaux [The 
immense plant-based motor-fuel resources of French West 
Africa]. Revue Internationale des Produits Coloniaux et du 
Material Colonial 14(169-70):25-30. Jan/Feb. [Fre]
• Summary: Vegetable oils can be used directly as diesel 
fuels. A table (p. 26) shows the principal oilseeds or oils 
exported from French West Africa in 1937 and the amount of 
oil that each oilseed contains. Includes 528,000 metric tons 
(tonnes) of peanuts in the shell, 174,000 tonnes of shelled 
peanuts and 5,300 tonnes of peanut oil. Address: Inspector 
General of Forests in French West Africa.

89. Abend, Hallett. 1940. Reich continuing to aid 
Chungking: Desire to undermine Britain in East causes break 
in secret parleys with Japan. Ambitions are parallel: German 
goods reaching China under other trade marks through allied 
colonies. New York Times. March 5. p. 8.
• Summary: Germany is assisting Generalissimo Chiang 
Kai-shek in a desire to undermine British infl uence in this 
part of Asia. Japan is struggling to overthrow General 
Chiang, and also wants to succeed to the British position in 
China.
 Bulgarian fi rms are helping Germany to circumvent the 
Allied blockade of German exports.
 Germany is developing a new type of diesel engine for 
motor trucks. “This new invention uses 88 per cent soya-
bean oil and only 12 per cent gasoline. Such engines were 
recently installed on more than 700 trucks operating in 
Yunnan and Szechwan.”

90. Okamura, Kenji. 1940. [Substitute fuels for high-speed 
diesel engines]. Nenryo Kyokaishi (J. of the Fuel Society of 
Japan) 19:691-705. (Chem. Abst. 35:1964). [Jap]*
• Summary: Tests with soybean and fi sh oils were conducted 
in specially equipped high-speed diesel engines.

91. Tupholme, C.H.S. 1940. Soybean oil (diesel fuel). 
Industrial and Engineering Chemistry, News Edition 18:861. 
*
• Summary: The tank and supply line are preheated when 
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soybean oil is used as Diesel fuel.

92. Von Struve, A.W. 1941. The soybean crop in the United 
States. Science 93(2404):86-87. Jan. 24.
• Summary: According to the 1939 Census of Manufactures, 
47 U.S. fi rms were engaged primarily in the production 
of soybean oil, cake, and meal, worth $43.9 million, and 
employing 1,481 wage earners who drew wages amounting 
to $1,889,457 and to salaried personnel who drew $663,469 
in salaries. In 1937, only 26 fi rms were reported in this 
industry, making products worth $24.3 million.
 In 1909 the Census of Agriculture shows that only 
16,835 bushels of soybeans were produced in the USA. 
Cultivation was reported on 339 farms.
 Today soy bean oil is used primarily in shortening 
and oleomargarine. Census reports show that of the 369.7 
million pounds of soybean oil consumed in American 
factories during 1939, some 201.6 million pounds (54.5% 
of the total) were use in the manufacture of shortening and 
70.822 million pounds (19.2%) became an ingredient in 
oleomargarine.
 “The oil is also used in manufacturing candles, celluloid, 
core oil, disinfectants, electrical insulation, enamels, fuel, 
glycerin, insecticides, linoleum, lubricants, oilcloth, paints, 
printing ink, rubber substitutes, varnish, waterproof goods 
and food products such as butter substitutes, cooking oil, lard 
substitutes and salad oils and medicinal oil.
 “Lecithin is derived from soybean oil and is used as 
an emulsifi er and in the manufacture of candies, chocolate, 
cocoa, margarine, medicines and in dyeing of textiles. (Egg 
yolk was the chief source before.)
 “Dried soybean fl our is used in baked products, 
breakfast foods, candies, diabetic foods, health drinks, ice-
cream cones, ice-cream powder, infant foods, macaroni 
products and as fi ller in meat products.
 “Soy sauce and sprouts are produced from dried beans.” 
Vegetable casein is used in paints, size for paper, textile 
dressing, and waterproofi ng. “The fi rst record of the plant 
is in the writings of Emperor Shang Nung of China in 2838 
B.C.”
 Note: See comment in this journal (21 Feb. 1941, p. 
183-84) by L.C. Goodrich refuting this latter statement. 
Address: Bureau of the Census, Washington, DC.

93. Catambay, Alejandro B.; Kulthongkham, Sawaeng. 
1941. The use of alcohol as fuel for farm engines. Philippine 
Agriculturist 29(8):672-86. Jan. (Chem. Abst. 35:4177).
• Summary: “Although alcohol has long been manufactured 
in large sugar centrals in the Philippines, it was not given a 
practical trial as a motor fuel until 1922 when it was used as 
fuel for tractors. The operators then were satisfi ed provided 
the tractor ran. At that time, little or no effort was directed 
toward determining fuel economy. Alcohol is made from 
molasses, and, therefore, the operators of the sugar centrals 

were glad to have an outlet for this by-product. Although 
extensive experiments have been conducted on the use of 
alcohol as fuel for automotive engines, very little work has 
been done on its use as fuel for single cylinder stationary 
engines, which are now found on many farms in the Islands. 
These engines were originally designed to use gasoline as 
a starting fuel and kerosene as a running fuel. Owners of 
such engines will probably be interested to know how they 
will perform with alcohol and kerosene-alcohol mixtures as 
fuels.”
 Note: This article is not about biodiesel, which is 
made from vegetable oil. Address: Dep. of Agricultural 
Engineering [Philippines].

94. Schad, C. 1941. Le rôle du soja dans l’économie 
nationale [The role of soybeans in the national economy]. 
Revue des Sciences Naturelles d’Auvergne 7(1-2):33-39. 
[Fre]
• Summary: This paper was presented at the Society’s 
meeting in Dec. 1940. Contents: Introduction (France’s need 
for a domestic source of edible oil). Cultivation of soybeans 
worldwide and in France (Haberlandt 1873, introduced 
to France in 1740, fi rst trials in France in late 1855 were 
unsuccessful). Origin and geographical area. Climatic 
requirements (gives temperature at Clermont-Ferrand from 
May to Sept. of 1940, and total rainfall). Physiological 
requirements. Varietal improvement (through plant breeding 
and selection). General characteristics of its culture / 
cultivation. Utilization (soy fl our, soy oil, soy lecithin, as a 
feed for animals, industrial uses as a diesel fuel, in plastics 
and vegetable wool).
 Tables: (1) Relative yield of seeds and oil of fi ve 
varieties grown at Clermont-Ferrand from 1938 to 1940. 
Early variety: Halton 502/2 78.1 / 70. Semi-early variety: 
Rouest 250 (basis for comparison {témoin}) 100 / 100. 
Semi-early variety: Hellgelbe 111 / 103. Semi-late variety: 
SoySota [Soysota] 120.40 / 102. Late variety: Mandell 
113.40 / 101. The actual yield of Rouest 250 was 17 quintals 
(1,700 kg) of seed and 3.10 quintals (310 kg) of oil per 
hectare.
 (2) Comparison of the nutritional composition of the 
soybean, beef, egg, and lentils. Address: Directeur de la 
Station d’amélioration des plantes de grande culture et 
d’advertissements agricoles du Centre et Massif Central.

95. Suen, T.-J.; Li, L.-H. 1941. Miscibility of ethyl alcohol 
and vegetable gasoline. J. of the Chinese Chemical Society 
(Peking) 8(1):76-80. Aug. (Chem. Abst. 37:249). [3 ref. Eng]
• Summary: Journal name: Chung-kuo Hua Hsueh Hui Hui 
Chih. Address: Fuel Research Lab., The Tung Li Oil Works, 
Chunking, China.

96. Matagrin, Am. 1941. Soya et carburants [Soybeans and 
motor-fuels]. Revue Internationale du Soja 1(6):224-33. 
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Nov.; 1(7):267-77. Dec. [20 ref. Fre]
• Summary: This 2-part article is published in two 
consecutive issues. Contents: Introduction. 1. The problem 
of replacements for motor fuels: Plant-based substitutes or 
synthetic motor fuels: Natural and organic substitutes for 
petroleum motor fuels: animal or vegetable oils; alcohols; 
gas from wood (soy diesel works well as diesel fuel), 
synthetic liquid motor fuels from natural or artifi cial gas, 
from coal or from organic oils.
 2. The potential of soya for furnishing heat energy: Soy 
oil for can be used to power motors, soy oil as the starting 
point for the synthesis of a motor fuel, the whole soybean for 
the synthesis of a liquid motor fuel, soybean straw and green 
pods as sources of motor fuel. Conclusion. Address: France.

97. Matagrin, A. 1941. Soja et carburants [Soybeans and 
motor-fuels]. Revue Internationale des Produits Coloniaux 
et du Material Colonial 16(185):170-89. Dec. [20 footnotes. 
Fre]
• Summary: Contents: Introduction. 1. The alternative fuels 
problem: plant substitutes or synthetic fuels. 1.1. Natural and 
organic substitutes for petroleum fuels: vegetable or animal 
oils; alcohols; gas from wood. 1.2. Liquid synthetic fuels, 
from natural or artifi cial gases, of coals, or of organic oils.
 2. The soybean as a supplier thermal energy. 2.1 
Soybean oil as a motor fuel. 2.2. Soybean oil as a starting 
point for fuel synthesis. 2.3 Whole soybeans for liquid fuel 
synthesis. 2.4. Soybean straw and empty pods as sources of 
fuel.
 Page 170: Since the topic of soybeans (soja) has fi nally 
raised some interest in the “average Frenchman” with regard 
to its chemical rather than mechanical uses, more than one 
writer for the general public (which does not always mean 
an “eleventh-hour worker,” but may only imply limited skill) 
was able to slip a quick allusion into their homage of the 
soybean to how it could help combat fuel shortages. They 
were absolutely right, because these shortages, which have 
already become nationwide in several European countries, 
are highly likely to become worldwide if the wartime 
consumption of gasoline, some of which is diluted with 
natural or synthetic substances, continues to grow and is 
sustained over time: whether it takes twenty-fi ve years or 
just over a half-century to deplete American and Asian oil 
reserves (geologists tend to disagree), it is now certain that 
their use is increasing, considering the pace of extraction 
infl icted upon these reserves in order to supply countless 
land-, sea- and air-based motor vehicles, all working to 
destroy one another, along with fi res, shipwrecks, and 
voluntary destruction. As we will show, the drawback to all 
mineral-based syntheses is that they slow the depletion of 
other natural resources that take not just years, but rather 
thousands of years to regenerate: perhaps cosmologically 
improbable conditions. Using plant-based materials 
(matières végétales), particularly those that produce a new 

harvest every year, is surely a sound plan in such a highly 
“motorized” world, where fuel has become almost as 
important as supplies of more human foods.
 But no doubt, while cleverly sparking people’s curiosity 
by juxtaposing the idea of soybeans and the fuel problem, 
this curiosity was not entirely satisfi ed, if I am to judge by 
questions I have been asked by engineers or correspondents 
from other professions, who were all relative soybean 
specialists but could only partially grasp how and to what 
extent the plant or its bean (fève) could help provide an 
alternative to the highly prized gasoline. This is my reason 
for covering the topic here, fi rst summarizing what there 
is to know about the production and relative advantages of 
alternative fuels in general, and then detailing what soybeans 
could offer in this fi eld. Not long ago, those in France would 
have hesitated to focus on plant-based resources, when, 
with powerful companies investing hundreds of millions in 
setting up oil refi neries and synthetic fuel plants, the journals 
controlled by these companies dismissed, with the disdain 
of a city resident for a rural dweller, the studies on this 
systematic utilization of plant-based products and waste by 
the industrial chemistry the Americans have dubbed “Farm 
Chemurgy” (Footnote 1: Cf. S. Jamin, “`Farm Chemurgy’ 
in the United States.” Revue Chimie Industrielle [Industrial 
Chemistry Journal], Nov. and Dec. 1938, January 1939.): 
but, today, when automobile transport relies so heavily on 
wood gasifi ers, when the most important lesson from the 
defeat [probably last year’s defeat by the Nazis] emerges, 
highlighting the signifi cance of the agricultural effort in the 
lives of a people, it seems appropriate to present, without 
pretension or excessive details, the technical aspects of this 
calorie supply; for my part, I would prefer to see soybeans 
supplying food above all.
 Page 181: Possibilities of soybeans in thermal energy 
supply
 The above section examined organic fatty substances, 
and soybean oil (huile des fèves de soja) should also be 
considered as an alternative to gasoline fuel, or as a starting 
point for creating the synthesis: it therefore makes sense 
to begin the review of these possibilities with this part of 
the Asian bean, soybean oil. (2.1) Soybean oil as a fuel for 
engines
 Outside of primitive countries, which lack commodities 
for commercial exchanges and have an abundance of 
organic fatty substances, we now forget to what extent 
these substances can be used for heating and lighting. It 
may seem anachronistic and pointless to consider using 
soybean oil directly as a supplier of heat / calories: those 
who have had the privilege of studying the subject in the 
Far East (President Li Yu-Ying, Artemy A. Horvath, Dr. 
Douglas Gray, etc.) teach us that, in Manchurian villages, 
the local economy gets many uses out of this oil–uses that 
our grandfathers also got from national oils exploited for 
technical purposes rather than food supply: canola, rapeseed, 
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hemp and even poppy seed. Like the citizens of distant 
Asia, our ancestors made do with entirely empirical notions 
on these combustible liquids. Until 1900 or thereabouts, 
technologists readily avoided specifying the respective 
characteristics for each of the oils used for lighting or 
heating, citing the pretext that they were often sold as mixes, 
and sometimes even diluted with American cottonseed oil. 
Today, the concern for exact, detailed information is driven 
by more intense competition between a greater number 
of combustible materials. And to judge by the useful role 
soybean oil can play in diesel engines, for instance–the only 
machines to suffi ciently replace gasoline or gas motors–there 
is some specifi c numerical data to be aware of regarding the 
composition and properties of this fatty substance. We will 
therefore recall that, depending on varieties and climates, 
the composition of soybean oil varies within the following 
limits: linolenic acid 2%-3%; linoleic acid (or isomers), 
48%-56%; oleic acid, 28%-32%; palmitic acid, 6-7%; 
stearic acid 4-5%; arachidonic acid, 0.5%-0.8%; lignoceric 
acid, 0.1%-0.2%; on average, saturated fatty acids make up 
12% of the acidic content of these glycerides, and this oil 
generally contains only 0.5% free fatty acids or less. It also 
contains 1.5% to 3% phosphatides (lecithin-cephalin) and 
0.5%-2% unsaponifi able matter (in the raw product). Along 
side the physical or chemical properties of soybean oil that 
are secondary here (color, 70Y, 12R-30R on the Lovibond 
colorimeter, 133 mm cell; viscosity, 0.50-0.60 poises at 
25ºC; iodine number 128-129.5; saponifi cation value, 189-
192; foots and impurities 1-1.5%; moisture 0.15%-0.20%), 
the following are more signifi cant for our purposes: a relative 
density at 15ºC of 0.920-0.928; fl ash point, 300ºC-320ºC; 
fi re point, 350ºC-355ºC; break point, 0.1-1%; calorifi c value, 
approximately 9,500 cal./kg (Footnote 13: These fi gures are 
provided by Artemy A. Horvath, The Soybean Industry, New 
York: Chemical Publishing Co. 1938, pp. 79-80).
 In total, although soybean oil contains no erucic acid, 
C22H4202, which provides signifi cant fuel in canola oil, and 
only a small amount of arachidic acid, C20H4002, which 
does the same for peanut oil, soybean oil at least benefi ts 
from a homogenous group of 18-atom carbon chains (stearic, 
oleic, linoleic, linolenic acid; palmitic acid contains C16). 
In relation to these two other oils, which both have more 
unsaponifi able matter and much greater free acidity, soybean 
oil is still a comparable liquid fuel, except considering the 
drawback that it is more oxidizable than peanut oil, and at 
least as much as canola. In diesel or similar engines, its high 
density (which has been exaggerated in the past up to 0.950–
on average, its density hardly exceeds 0.920) is very close to 
that of canola, peanut and olive oil (0.915-0.921), and is in 
no way prohibitive: fuel oil often reaches 0.900. Of course, 
mineral oil benefi ts from a fi re point between 150ºC and 
180ºC (even nearly 90ºC for the light components), but oil 
engines are fl exible enough to adapt to fuels with a variety 
of characteristics. Finally, because energy comes in a variety 

of forms, it is quite likely that the dielectric properties 
of an oil have a directly positive effect on the complex 
disintegration process on which an oil’s thermal capacity 
depends: and yet, Dall’Acqua has shown that soybean oil 
is uniquely equipped in this way, because it discharges an 
Elster and Geitel electroscope in less than one second, while 
the other vegetable oils only do so within 15 seconds or more 
(Footnote 14: According to George S. Jamieson, Vegetable 
fats and oils, New York, 1932).
 Whatever the case, when considering soybean oil and 
peanut oil, which have the same thermal capacity (canola oil 
has a thermal capacity of 9,490 cal./kg, but olive oil is hardly 
above 9,325, which is still much higher than tar or shale 
oil, which are between 8,900 and 9,250 cal./kg), we would 
certainly like to be able to compare results from systematic 
tests conducted under a variety of conditions, examining 
soybean oils with diverse origins and properties. But the 
United States has too great a need for edible oils, and the 
large supply of gasoline disincentivizes the use of soybean 
oil as fuel. In Manchuria, however, the railroad company 
has long been interested in the use and cultivation of this 
oilseed that fi lls thousands of its freight cars every year. 
After having used this oil for lighting during the previous 
world war, and then tested it (as blown oil) for lubrication, 
they began studying its performance in diesel engines. Using 
this vegetable oil could foster economic independence in the 
State created by Japan [then-occupied Manchuria]. Japan on 
its own only extracts 300,000 tons of petroleum annually, 
while consuming up to 3 million tons. It does not appear 
that detailed reports have been published for these tests, but 
there is no question that soybean oil is, like canola or peanut 
oil, technically usable in engines designed for such fuels. It 
is also likely that the economic conditions that will affect 
the Far East if the European confl ict spreads will lead to a 
broad “soy-diesel” experiment, because it is more practical 
to utilize this resource than to conquer the rich oil reserves in 
the Dutch East Indies (Continued).

98. Matagrin, A. 1941. Soja et carburants [Soybeans 
and motor-fuels (Continued–Document part II)]. Revue 
Internationale des Produits Coloniaux et du Material 
Colonial 16(185):170-89. Dec. [20 footnotes. Fre]
• Summary: Page 183: (2) Soybean oil as a starting point 
for synthesizing fuel. This aspect is more interesting to 
Americans: either they worry about competition for their 
national or Mexican wells, or they want to get a head start 
in this fi eld ahead of foreign nations in synthesizing liquid 
hydrocarbon from organic fatty substances. Since they 
have two rather abundant oils–cottonseed and soybean–that 
are suitable for this project, soybean oil was a natural test 
subject. As I have noted elsewhere (Footnote 15: See A. 
Matagrin, Le Soja et les Industries du soja [Soybeans and the 
soybean industries], Paris [Gauthier-Villars], 1939, pp. 293-
294), tests were conducted from 1930 to 1935 at Iowa State 
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College by students of Professors Sweeney and Arnold, who, 
according to unpublished theses from the experimenters, 
provide the following information:
 “L. Reid conducted cracking at 350ºC, in earthen 
containers and using charcoal as a catalyst, and obtained 
a pale yellow product with an unpleasant odor; in a metal 
material, the salts taint the color; in distillation, the product 
produces fractions with a relative density at 15ºC of from 
0.7428 to 0.8635, viscosities from 69 to 187 Saybolt 
seconds, saponifi cation values from 1.6 to 123, fl ash and fi re 
points respectively (starting from -20ºC interior temperature) 
of 103ºC and 124ºC; the residual coke contains 71% carbon.
 “A similar test from H. Smith produced fractions at the 
following levels: relative density, 0.760-0.874, viscosity, 37-
185 Saybolt seconds, saponifi cation value, 1-112; fl ash and 
fi re points 101ºC-110ºC.
 “D. Alstrand heated the soybean oil in a refl ux condenser 
for an hour and a half using animal charcoal, and insuffl ating 
bubbles of hydrogen; he obtained an average quality 
lubricating oil with the following properties: fl ash point 
195ºC; fi re point 123ºC; pour point of 140ºC; relative density 
0.9315; saponifi cation value, 23.5; Maumené number, 
47.” (Footnote 16: In addition to Professors Sweeney and 
Arnold’s brochure, Processing the Soybean, Ames [Iowa 
State College Bulletin n. 103, 53 p.], second edition, 1935, 
which does not discuss the improvement of fuel through 
hydrogenation [a topic that should not be confused with the 
immediate hydrogenation of vegetable oil to increase the 
proportion of saturated fatty acids and, as a result, hardening 
into a suet substitute], it is worth consulting various general 
Japanese or American studies on soybean oil properties, 
which are indicated with helpful notes in the books 
cited above in footnotes 13 and 15. Finally, for a recent 
publication on using soybeans in heating, see S.B. Detwiler, 
Jr. and K.S. Markley [from the U.S. Regional Soybean 
Industrial Products Laboratory in Urbana, Illinois], “Smoke, 
fl ash and fi re points of soybean oil and other vegetable oils,” 
Oil and Soap. 1940, volume XVII, pp. 39-40.)
 As is clear from the saponifi cation values, and 
particularly the density of the fi rst two oils, the natural 
organic compound was only partially changed into liquid 
hydrocarbon as the research presents it; however, no more 
could be expected from the temperature applied, and in 
summary, the results were rather remarkable, considering the 
very minimal and basic methods used in these experiments.
 The American laboratories perhaps cared more about 
using moderate cracking, with or without hydrogenation, 
because they had to innovate in relation to both the general 
Mailhe method as well as another previous method focused 
specifi cally on soybean oil: the latter should therefore be 
presented fi rst, especially because it involves experiments 
from a Japanese chemist in the offi cial Dairen (formerly 
Dalny) laboratories in Manchuria. More than any other 
country, Japan and the Manchukuo may soon be able to 

synthesize gasoline using a locally abundant oil. M. Sato (in 
Western characters, his name is often written “Satoh”) who 
drew some inspiration from a researcher with a very similar 
name, S. Satow from Tohoku Imperial University in 1920-
21, developed a process for synthesizing liquid hydrocarbons 
through the dry distillation of saponifi ed soybean oil (huile 
de soja saponifi ée), which therefore involved two stages. 
The fi rst stage, producing a soybean calcium soap (savon de 
soja au calcium), consists in heating the soybean oil (or the 
isolated fatty acids from this oil) while stirring continuously, 
with the appropriate amount of milk of lime. Then, the 
excessive free lime is removed by repeatedly rinsing the 
soap with pure water, and then the product is dried. One 
kilogram of fatty acids produces between 1.044 and 1.066 
grams of calcium soap. Then, the soap is distilled using a 
form of cracking in gas-heated retorts, and the heat already 
begins to break down the fatty acids through a chemical 
mechanism conveyed schematically in this equation (where 
R symbolizes the groups characteristic of the organic fatty 
compound):
 (RCOO)2Ca = R2CO + CaCO3
 Note: In this equation, (RCOO)2Ca represents a metallic 
salt of a carboxylic acid, or calcium soap. When heated, is 
then transformed into R2CO (a keytone, or hydrocarbon), 
and CaCO3 (calcium carbonate).
 But the reaction in the retort varies based on the 
temperature applied: between 150ºC and 200ºC there is 
little change, but above 250ºC-270ºC, the material gradually 
yellows, expands and lets off gas. Finally, around 300ºC-
330ºC, the disintegration accelerates and the processed 
product becomes very viscous. Throughout this operation, 
the vapors must be condensed by passing through a coolant, 
and the gases that resist this condensation are collected in 
a gas holder. On average, this produces 700 liters of liquid 
hydrocarbons, 83 cubic meters of fuel gases and 85 kg of 
glycerin. Around 300ºC, the condensate is oleaginous yet 
fl uid, and pale yellow in color. When collected after passing 
through the coolant, it becomes increasingly abundant, 
while the production of non-condensable gases generally 
remains constant. If the material is heated to around 500ºC, 
it blackens and the liquid distillate undergoes total cracking 
when it touches the scorching hot sides of the retort: 
when heated for approximately three hours, the distillate 
apparently disappears totally, leaving a blackish residue 
similar to pitch. At the appropriate temperature, the crude 
distillation oil has a relative density of 0.8246 (similar to that 
of light fuel oil or Pennsylvania petroleum fractions distilling 
around 300ºC-350ºC and used as gas oil or lubricating oil). 
It has an aggressive odor, no doubt due to the presence of 
unsaturated hydrocarbons, and it recalls the very distinctive 
odor of gasoline that has undergone cracking. The clear 
greenish yellow color, with the fl uorescence of ordinary 
kerosene, tends to turn yellowish brown in sun exposure. In 
distillation, as S. Satow’s reports already showed in 1921, 
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in addition to a signifi cant fraction–approximately 20%–of 
gasoline produced before the 150ºC heating, this crude oil 
produces a lot–up to 60%–of lamp or kerosene-type oil, 
which distills around 300ºC-330ºC, and no more than 10% 
of heavy fuel oil petroleum, and 6% residue (pitch, etc.). 
The medium grade fraction, which can be used for lighting, 
diesel engines or even for refi ning into light oil as has been 
noted for syntheses in general, browns when stored over a 
long period, but this drawback can be prevented by treatment 
with 5% concentrated sulfuric acid. The light fraction, which 
can be improved by hydrogenation as necessary, has been 
shown perfectly usable in spark-ignition engines (Footnote 
17: Cf. M. Sato, “ A study on the thermal decomposition of 
alkaline earth soap of fatty oil,” Reports Central Laboratory, 
Dairen [Manchuria], 1930. Also see: S. Satow, Recherches 
sur l’extraction de l’huile et des protéides du soja [Research 
on the extraction of soybean oil and proteins], Technology 
Reports Tokohu Imperial University, vol. II, 1921, n. 2.) 
Generally speaking, it is true artifi cial petroleum derived 
from soybean oil; this result is not surprising in the least, 
because according to Engler’s very plausible hypothesis, 
natural petroleum originates from the decomposition that 
takes place between 350ºC and 430ºC, at a pressure of 10 
atmospheres of fatty acids released by a saponifi cation 
of marine animal fats. The initial carbide formed is 
normal tetratriacontane, CH3(CH2)32CH3: however, if 
dry distillation is performed on sodium stearate, which 
also produces complex saturated hydrocarbons similar to 
naphthenic products, this same tetratriacontane is produced 
fi rst, and then it divides into lower carbides. The Japanese 
chemists have therefore apparently used soybeans to 
replicate nature’s cosmic operation, which works with a 
greater variety of starting elements (Continued).

99. Matagrin, A. 1941. Soja et carburants [Soybeans 
and motor-fuels (Continued–Document part III)]. Revue 
Internationale des Produits Coloniaux et du Material 
Colonial 16(185):170-89. Dec. [20 footnotes. Fre]
• Summary: The Mailhe method avoids saponifying the 
vegetable oil ahead of time, but instead uses metal catalyzers 
and very high temperatures, consuming much more than 
what it conserves in lime. However, the method still deserves 
consideration in its application to soybean oils. Overall, 
the method synthesizes liquid hydrocarbons through the 
catalytic hydrogenation of organic oil, and as we already 
mentioned, it also generates a gas mixture by-product that 
is directly combustible, or can be used for a complementary 
synthesis. Professor Mailhe found that organic oils, when 
subjected to 600ºC and normal pressure, in the presence 
of mixed catalyzers such as magnesium oxide, kaolinite or 
aluminum oxide charged with copper or nickel, undergo a 
type of cracking that releases water, acrolein (CH2=CHCHO, 
a tear-inducing liquid carbide), hydrocarbons with a low 
boiling point, and a gas mixture with a high calorifi c value. 

Professor Mailhe applied this process to linseed oil (huile de 
lin), which when processed around 550-600ºC and catalyzed 
by pellets containing equal parts copper and magnesium 
oxide (MgO), produces gasoline and fractions that distill 
between 40ºC and 230ºC on one hand, and a gas consisting 
of CO2 6%, CO 9%, CnH2n 54%, H+CnH2n+2 31% on 
the other. After neutralization, the raw acid liquid products 
produce an oil, which, when hydrogenated in the presence 
of nickel at 180ºC, leaves a mixture of formenic, aromatic 
and cyclohexanic saturated hydrocarbons (the mixture found 
in petroleum from California or Romania), and the aromatic 
carbides are eliminated if the nickel is particularly active (in 
this case, the product is more similar to Galicia petroleum). 
Tests on isolated glycerides–myristic acid, palmitic acid, 
oleic acid–showed that in the raw material used, the fatty 
acids are the compounds necessary for the synthesis, not 
the glycerin, so much so that starting either with the whole 
oil, or with the acids released by saponifi cation, produces a 
petroleum rich in light fractions and gases with a calorifi c 
value of 13,000 calories per cubic meter, almost equal to 
that of acetylene (14,460 calories per cubic meter) and 
much greater than that of methane (10,038 calories per 
cubic meter): this high thermal capacity is likely due to 
the carbides from the ethylenic series (type C2H4) which, 
as we just saw, constitute more than half of the relevant 
gas, and are also found in high quantities in the liquid and 
gaseous products in the same treatment applied to beeswax 
or chlorophyllous extracts. According to Professor Mailhe’s 
expected results for another oil seed, the peanut, one ton 
of oil can produce 300 to 340 kg of gasoline and 300-330 
cubic meters of gas with a calorifi c power of 12,000-13,000 
calories per cubic meter (Footnote 18: See the works cited 
in note 12, and: Baud, Paul, Chimie Industrielle [Industrial 
Chemistry], 2nd edition, Paris [Masson], 1927, p. 200).
 “Soybean oil, which falls almost exactly between 
linseed and peanut oil, examined in the tests whose results 
are presented here, has an advantage over the fi rst in that it is 
less oxidizable, and over the second because it contains more 
carbon-rich fatty acids (type C18), and the decomposition 
of these acids will increase the thermal capacity of the 
products. [Note: A line is missing here] liquids and gases, the 
composition and quality of these products, the saponifi cation 
method, and on the other hand, the Mailhe method, to 
determine which method works best for the specifi c case of 
soybean oil.
 (3). Whole soybeans for synthesizing liquid fuels
 Generally speaking, people tend to object to any 
method that synthesizes fuels from vegetable oil, since 
the cost of extracting the oil, along with growing the oil 
seeds, and hydrogenating or saponifying the oil, followed 
by cracking, makes the overall costs prohibitive. This is 
no doubt why, not long ago, a chemist in Japan decided to 
look for a way to produce a combustible mixture of liquid 
hydrocarbons starting from whole soybeans. This bean is 
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very abundant in his country, if not because of mainland 
Japanese harvests, which do not supply nearly enough for the 
nation’s consumption, at least from the crops from annexed 
Korea and allied Manchukuo. At fi rst glance, the attempt 
may seem overconfi dent or foolish, because only the oil 
and lecithin portions (average total: 21% of the whole bean) 
appear suitable for easy transformation into hydrocarbons, no 
matter the processing method used. The concern was that the 
savings from not extracting oil in mills would not make up 
for what is lost by a large margin in the cost and diffi culty of 
separating the very distinct products and purifying the liquid 
fuel.
 However, S. Shibata’s experiments in 1938-39 produced 
very noteworthy and informative results, since they would 
certainly also apply to peanuts or other oil seeds in addition 
to soybeans. This chemist noted that when soybeans were 
crushed and mixed with starch, acid clay and volcanic ash 
(of which there is no shortage in the country of Mount 
Fuji), and then digested with enzymes at 30ºC for 200 days, 
they produced a grayish black slurry that, when distilled at 
temperatures up to 500ºC, produced 20.9% raw liquid fuel 
compared to the original weight of the soybeans. This is a 
rather low yield: without complementary hydrogenation, 
this fuel only has a very limited proportion of light oil 
for gasoline. But other tests proved that when boiled, 
soybeans produce 70% fuel oil, when the synthesis process 
includes distillation with colloidal clay (fuller’s earth). To 
determine why the yields were different, Shibata conducted 
isolated distillation tests on soybeans, egg albumen, starch, 
etc., with or without added kaolin, and he concluded the 
following with certainty: starch, a polysaccharide that can 
be rather easily converted into sugar and alcohol through 
successive hydrolysis, does not produce any fuel oil in 
distillation; on its own, egg albumen does not produce any, 
but when mixed with acid clay it produces 18%; with and 
without the addition of the catalytic clay, soybeans produce 
41.6% and 34.8% liquid hydrocarbon, respectively, and 
in preparation, the soybeans only need to be boiled and 
pulped. These Japanese tests therefore demonstrate that, 
unlike carbohydrates, proteins–colloid substances made up 
of long polypeptide chains of amino acids, and different 
from hydrocarbons and carbohydrates due to their amino and 
carboxyl groups–produce a type of petroleum nearly one-
fi fth of their weight, but this transformation only takes place 
in the presence of acid clay. As with any catalytic reaction, 
this is not chemical: the absorbent nature of the clay causes 
the transformation, not its reactivity. And because the protein 
is also a colloid with absorbent properties, it is possible 
that the fuller’s earth and kaolin serve only to neutralize the 
physicochemical action, inhibiting the groups that interfere 
with the distillation product, since this catalyst may provide 
a favorable environment for more chemical decomposition. 
Shibata accounted for the low production of liquid 
hydrocarbon in the long-digested soybeans by explaining that 

protein was lost as the beans decomposed in the ammonia 
solution during those almost seven months of anaerobic 
fermentation. This is possible: the carbon released would 
have been lost in gas form, thus leading to a lower proportion 
of liquid hydrocarbon (Footnote 19: Cf. S. Shibata, Huile 
combustible de type mazout par distillation du soja digéré 
ou bouilli [Fuel oil through distillation of digested or boiled 
soybeans], The Journal of the Society of Chemical Industry, 
Japan, 1939, pp. 79-82 B and 82-85 B). This is certainly 
promising, because any synthesis of a liquid or gaseous 
product very similar to petroleum would help resolve the 
problem of light fuels, and this application of albuminoids 
would only need to be considered for seeds containing a 
poisonous chemical, or somewhat spoiled animal materials 
that can still be used in this way: the reasons behind this 
opinion, easy to guess, are summed up in the conclusion.
 Page 189: Conclusion
 “Using several approaches and methods, all of which 
are now relatively well known, it is therefore possible to use 
soybeans to produce alternative fuel, or even true engine 
gasoline, and with perfectly acceptable yields, particularly 
in periods of shortage or if gasoline is being depleted too 
quickly. However, at the risk of disappointing those who 
would like to make soybeans a panacea for the nation’s or 
world’s economic ills, and attracting the hostility that is 
always provoked by beliefs founded solely on the quest for 
truth, I must say that I am in favor fi rst and foremost of the 
nutritional applications of soybeans, one of the healthiest and 
most affordable protein foods. After extracting the oil and 
using the oil cake (tourteau) in fl our, milk, etc., using the 
whole seed as per the ideological preference (If I may say 
so), I admit that the industrial transformations of the bean 
or hay (la paille) into glues, plastics or artifi cial textiles, if 
only to dismiss the absurd idea of using animal milk in these 
industries, would be the most reasonable way to deal with 
any overproduction of soybeans. This is no more the real 
solution to the fuel problem as wasting coal for synthesis: 
even in France, hydropower remains a largely untapped 
resource, and many millions of potential kilowatt hours 
could be generated by installing tidal power stations along 
our coasts (Cotentin Peninsula, for example), where the tidal 
ranges are 15 to 16 meters. Germany, where tidal ranges are 
fi ve times lower, is planning to add stations! As a fi rst step, 
while we wait for the perfect battery, we should provide 
electricity to all regular, rail or road transportation: in France, 
soybeans have enough problems to partially resolve, and 
enough other shortages to alleviate than the fuel shortage.
 Note: Translated by Elise Kruidenier, Seattle, 
Washington.

100. Abeele, M. van den. 1942. L’huile de palme: matière 
première pour la préparation d’un carburant lourd utilisable 
dans les moteurs à combustion interne [Palm oil: Raw 
material for the production of a heavy fuel for internal 
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combustion engines]. Bulletin Agricole du Congo Belge 
33(1):3-90. March. [Fre]
• Summary: Knothe (2005, p. 10) states that this extensive 
report, related to earlier works about palm oil as a fuel by 
G. Chavanne (1937, 1942), is of particular interest because 
it describes the “use of palm oil ethyl ester as fuel.” It 
discusses “what was probably the fi rst test of an urban 
bus operating on biodiesel. A bus fueled with palm oil 
ethyl ester served the commercial passenger line between 
Brussels and Louvain (Leuven [Belgium]) in the summer 
of 1938. The performance of the bus operating on that fuel 
reportedly was satisfactory. It was noted that the viscosity 
difference between the esters and conventional diesel fuel 
was considerably less than between the parent oil and 
conventional diesel fuel. Also, the article pointed out that the 
esters are miscible with other fuels. That work also discussed 
what is probably the fi rst cetane number (CN) testing of 
a biodiesel fuel.” Note: Cetane number is a measure of 
the combustion quality of diesel fuel via the compression 
ignition process. Generally, diesel engines run well with a 
CN from 40 to 55.
 “In the report, the CN of palm oil ethyl ester was 
reported as about 83 (relative to a high-quality standard 
with CN 70.5, a low-quality standard of CN 18, and diesel 
fuels with CN of 50 to 57.5). Thus, those results agree 
with ‘modern’ work reporting relatively high CN for such 
biodiesel fuels.”

101. Matagrin, A. 1942. Soja et carburants [Soybeans 
and motor-fuels (Abstract)]. Bulletin de l’Association des 
Chimistes (Paris) 59(5-6):306-07. May/June. [1 ref. Fre]
• Summary: This is a French-language summary of a 
French-language article with the same author and title that 
appeared in 1941 in: Revue Internationale du Soya. No. 6 
(Nov.), p. 224-33 and No. 7 (Dec.), p. 267-77.

102. Seddon, R.H. 1942. Vegetable oils in commercial 
vehicles. Gas and Oil Power (London) 37:136-41, 146. Aug. 
*

103. Vegetarian Messenger and Health Review (England). 
1942. Soya upholstery. Aug. p. 147. [1 ref]
• Summary: The following is summarized from an article 
in Bus and Coach, June 1942. “One prominent transport 
engineer in this country has long advocated the operation of 
diesel engines on oil extracted from the soya bean. Another 
use of this accommodating vegetable product has been 
developed by the Ford Company in America, and is a link in 
Henry Ford’s efforts to bring agriculture and industry into a 
closer relationship. From the soya bean is prepared a protein 
fi bre which is at present 80 per cent. as strong as sheep wool, 
and it is hoped to improve still further on this.
 “The fi bre can be used in the same way as wool, being 
suitable for felting as well as weaving. Though primarily 

intended for the production of upholstery for Ford cars, it 
can also be made into suitings, heavy clothing materials or 
carpets, and as either clothing or furnishing material it hangs 
and drapes well.”

104. Aubréville, M.A. 1942. [Substitute motor fuels in Dark 
Africa]. Carburants Nationaux (Les). 3:281-87. (Chem. 
Abst. 38:3107). [Fre]*
• Summary: Michael at ACS looks at the record and thinks 
it may have been taken from Chem. Zentr. = Chemisches 
Zentralblatt.

105. Chowhury, D.H.; Mukerji, S.N.; Aggarwal, J.S.; 
Verman, L.C. 1942. Indian vegetable fuel oils for diesel 
engines. Gas and Oil Power (London) 37:80-85. *

106. Jalbert, J. 1942. [Colonial motor fuels and lubricants 
from plants]. Carburants Nationaux (Les). 2:119-24. (Chem. 
Abst. 27:833). [Fre]*
• Summary: Michael at ACS looks at the record and thinks 
it may have been taken from Chem. Zentr. = Chemisches 
Zentralblatt.

107. Lo, T.-S.; Tsai, L.-S. 1942. [Further study of the 
pressure distillate from the cracking of cottonseed oil]. 
Huaxue Gongcheng (J. of Chemical Engineering, Tientsin) 
9:22-27. (Chem. Abst. 40:2655). [5 ref. Eng]*

108. Smith, D.H. 1942. Fuel by the handful. Bus and Coach 
14:158-59. *

109. Jouven, Maurice. 1942. Les plantes à huiles [Oil-
bearing plants]. Paris: Editions de Montsouris. 160 p. See p. 
82-101. Illust. No index. 18 cm. Series: Collection Rustica. 
[Fre]
• Summary: Contents related to soy: Part V: Exotic oil-
bearing plants susceptible to cultivation in France. 1. The 
soybean–Characteristics of the plant, Origin and distribution. 
Importance of the crop. Varieties (overseas and developed 
for France). Composition of the plant (as for green forage). 
Climate. Nature of the soil. Elements needed from fertilizers. 
Manure / fertilizer (engrais).
 2. Cultivation of soybeans–Place in the crop rotation. 
Preparing the soil. Planting. Transplanting. Nitrogen fi xation, 
incl. inoculation and nitrogen-fi xing bacteria. Cultural styles 
(façons culturales). Enemies of the soybean.
 3. Harvesting the soybean–Threshing. Yield. Storage.
 4. Utilization of the soybean–As animal feed. As 
human food. Soy fl our. Soy bread. Soy oil. The soybean as 
a vegetable [green vegetable soybeans]. Condiments (made 
with molds, such as soy sauce. The Chinese consume each 
year 700 to 800 million liters of soy sauce). Various other 
products (soy chocolate, soy coffee, soy wine, fermented 
soymilk). Industrial uses (soaps, candles, paints, soy 
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casein for sojalithe, artifi cial petroleum, soy gasoline {by 
distillation of the petroleum}).
 Organizations actively involved with soya: (1) Institut 
National du Soja, 5, rue de Logelbach, Paris 17eme. (2) 
Institut Agricole et Industriel du Soja, 13, rue des Saussaies, 
Paris 8eme. (3) Centre National de Soja, 8, cours de 
Gourgues, Bordeaux. (4) Revue Internationale du Soja, 
(Editions E.-V. Letzgus, 97, rue Saint-Lazare, Paris 9eme).
 Illustrations show: (1) A soybean plant with enlarged 
pods (p. 83). (2) A weeder (Extirpateur) (p. 89). (3) Many 
ways to plant soybean seeds (p. 93). (4) Devices for drying 
soybean forage (p. 96).
 5. The peanut.
 6. Castor-oil plant, sesame seed, and niger seed 
(Guizotia oleifera / abyssinica). Address: Ingenieur 
Agronome.

110. Carver, George. W.; Curtis, Austin W., Jr. 1943. The 
peanut. Tuskegee Institute Experiment Station, Bulletin No. 
44. 14 p. Feb.
• Summary: Note: Page 1 states: “This bulletin was in the 
process of being prepared before Dr. George W. Carver’s 
death on January 5, 1943.”
 Contents: Introduction. Fertilizing. Selecting seed. 
Planting. Protecting the seed, Cultivating. Harvesting. 
Marketing. Grading. Cleaning. Shelling. Roasting in the 
shell. Salted peanuts. Blanching. Peanut butter. Peanut 
butter mills. Food value. In candy. Peanut oil. Oil extracting 
(hydraulic press vs. expeller press). Refi ning of oil. Analysis 
and physical constants of peanut oil. Iodine number–89 to 
96. Saponifi cation value–186.6–188.4. Titer test 30., 5-32.0º. 
Smoke point 450-470º Fahrenheit. Diesel fuel. Peanut meal. 
Peanut fl our (incl. nutritional analysis). Peanut hulls. Uses 
for peanut oil. Additional uses [of the peanut], including 
peanut “milk,” peanut cheese–made “by keeping the ‘milk’ 
in a warm place until the curd is formed, which would 
require overnight, or by the addition of vinegar to the ‘milk.’ 
After the curd has been formed it is placed in cheese cloth 
and allowed to drain. After the liquid has been removed 
the curd is seasoned with salt and stored in a cool place or 
cooked immediately.
 “The residue [okara] resulting from the preparation 
of the ‘milk’ or curd can be used in the making of meat 
substitutes, and in fl avoring paste.
 “Peanut sprouts are also a very wholesome adjunct to 
the diet.” Address: 1. Director of the Station (1896-1943), 
Tuskegee Institute, Alabama; 2. Director.

111. Chemical and Metallurgical Engineering. 1943. Brazil 
uses vegetable oil for diesel fuel. 50(5):225. May.
• Summary: Of the total tonnage of edible vegetable oils 
produced in the state of Sao Paulo, Brazil, about 40,000 
metric tons a year are consumed in the country. In 1942, an 
unknown additional amount was used as diesel fuel. It is 

widely believed that the government prohibited exports of 
cottonseed oil in 1942 so as to force its use as a substitute for 
imported diesel oil.
 “The cottonseed oil was a satisfactory substitute 
and diesel trains used it with excellent results. The chief 
objection was the price, which was about twice as high as 
that for regular diesel oil.”
 It is now estimated that Brazil’s new cotton crop will 
yield from 650,000 to 750,000 metric tons of cottonseed. The 
government will take 30,000 to 40,000 tons of that to plant 
next season.

112. Bonnefoi, Jacques. 1943. Etude relative a la nature des 
combustibles solides, liquides ou gazeux obtenus a partir 
des fruits du palmier a huile [Nature of the solid, liquid, 
and gaseous fuels which can be obtained from the oil-palm 
fruit]. Bulletin des Matieres Grasses de l’Institut Colonial de 
Marseille 27(7):127-34. (Chem. Abst. 39:3141). [9 ref. Fre]
• Summary: Soy is not mentioned. Address: Laboratoire 
National des Matières Grasses, Faculté des Sciences de 
Marseille.

113. Chavanne, Charles George. 1943. Sur un mode 
d’utilization possible de l’huile de palme à la fabrication 
d’un carburant lourd [A method of possible utilization of 
palm oil for the manufacture of a heavy fuel]. Bulletin de la 
Societe Chimique de France, Memoires 10:52-82. [10 ref. 
Fre]*

114. Martinez de Vedia, R. 1944. Vegetable oils as diesel 
fuels. Diesel Power and Diesel Transportation 22(12):1298-
1301, 1304. Dec.
• Summary: The two basic types of internal combustion 
engines are spark ignited engines (typical automobiles) and 
compression ignited engines (diesel engines, widely used in 
trucks, tractors, etc.). Credit for being the fi rst researcher to 
study the use of vegetable oils in diesel engines is generally 
given to M. Gautier (of France), who in early 1928 published 
his fi rst contribution titled “The utilization of vegetable oils 
in diesel motors.” However the writer has proof of an earlier 
investigation, conducted in Argentina, on the potential of 
vegetable oils as diesel fuels.
 As early as 1916, “Professor R.J. Gutierrez of Buenos 
Aires University presented to the fi rst South American 
Engineering Congress (Buenos Aires) a paper entitled ‘Use 
of Vegetable Oils in Internal Combustion Engines,’ in which 
he gave the results of a test performed on a Diesel engine 
using castor oil as fuel. The engine used by Prof. Gutierrez 
was actually the fi rst Diesel engine to have arrived in 
Argentina.”
 During World War II, there was a drastic reduction of 
liquid fuel imports into Argentina; this became a crisis during 
1943-1944–leading to the research presented in this paper.
 The writer describes short duration runs of a diesel 
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engine using blends of vegetable oils and diesel fuel. The 
vegetable oils tested included turnip, sunfl ower, linseed, 
peanut, and cottonseed, with vegetable oils comprising 
30-70% of the fuel mixture. In an extended run (420 
hours) with 60% diesel and 40% linseed oil, signifi cant 
problems with the amount and type of carbon deposits 
were noted, presaging the experience of later investigators. 
Address: Head, Mechanical Engineering Dep., College of 
Engineering, La Plata Univ., Argentina.

115. Pacheco Borges, Gualter. 1944. Aproveitamento de 
oleos vegetais Brasilieros como combustiveis [Uses of 
Brazilian vegetable oils as fuel]. Anais da Associacao 
Quimica do Brasil 3:206-09. Dec. (Chem. Abst. 39:5067). 
[Por]
• Summary: Presented at the 3rd Congress of the A.Q.B. in 
January 1944, in Rio de Janeiro. Note: A.Q.B. may stand 
for Associazione per la Qualita del Biologico. Address: 
Laboratorio de Provas de Materiel, Ministerio da Marinha, 
Rio de Janeiro, Brasil.

116. Chang, Fa-Wu. 1945. China produces fuel from 
vegetable oils. Chemical and Metallurgical Engineering 
52(1):99. Jan.
• Summary: “The exigencies of the war [World War II] 
have forced China into pioneering in the development of an 
industry based on the production of ‘gasoline,’ ‘kerosene,’ 
and many fuel and lubricating oils from vegetable oils.” In 
1937 began using tung oil and other vegetable oils to make 
fuels, and since then has constructed several small plants for 
cracking the oils. The two basic processes use either high 
pressure or atmospheric pressure. In both, either direct or 
catalytic cracking, and either liquid or vapor phase cracking 
are used. “Only the fatty acids of the oils undergo cracking, 
while glycerin plays little part.” The processes are described 
in detail. Tables show: (1) Crude oil distilling characters. (2) 
Characteristics of three fractions. A photo shows the inside of 
a small plant. Address: China Vegetable Oil Corp., Wauhsien, 
China.

117. Lund, Charles E. 1945. Fat fundamentals and the future. 
Soybean Digest. Feb. p. 20-21.
• Summary: “From a speech before the National Association 
of Margarine Manufacturers at Chicago, January 25.
 “Actual use of available oils in any country is largely 
determined by cost and quality preferences. Although some 
fats and oils are of highly specialized nature, most may be 
used in either the edible or industrial fi elds, with a greater 
or lesser degree of modifi cation. While a few are defi nitely 
inedible, such as castor, tung, and oiticica, the majority can 
be used for edible purposes. Linseed, a paint oil here, is 
an edible oil in the Soviet Union; soybean oil, developed 
principally for use in shortening, margarine, and other edible 
products, is also used as a paint and soap oil; rapeseed oil 

is used as an edible product, but has particular value [as 
biodiesel] in marine reciprocating engines.
 “Most of the industrial oils imported into the United 
States came from Far Eastern countries now occupied by 
the Japanese. The coconut and palm kernel oils imported 
principally from the Philippines, Netherlands, Indies, 
and British Malaya were used to a large extent in soap. 
Tung oil from China imparted quick drying properties to 
protective coatings. Palm oil was used in soap and was also 
of particular value in the preparation of tin and terne plate 
[sheet-iron coated with an alloy of lead and tin].
 “Prior to the war, 18 percent of United States new 
supply of all fats and oils was imported each year. Wartime 
exigencies have resulted in a decline in this dependence to 
9 percent. Reduced imports have not, however, forced a like 
curtailment of consumption since domestic production has 
been expanded to a degree considerably greater than loss of 
foreign materials.
 “The amount of fats and oils produced in 1944 by the 
nation’s farms and factories was the largest in the history of 
this country. The 10.9 billion pounds produced exceeded by 
3.7 billion pounds the 1935-39 average. Domestic output 
not only offset the loss in imports (1 billion pounds) caused 
by the war, but also provided suffi cient quantities to permit 
consumption at a rate only slightly lower than in prewar 
years, plus an increase of a billion pounds in exports.
 “Soy Most Important: Among the vegetable oils, 
soybean was the most important element in expanded 
domestic supplies. A relatively unimportant domestic oil in 
the 1920’s, production increased from 39 million pounds in 
1932 to more than a billion in 1944. Output has more than 
doubled since 1939. We continue as the leading producer of 
one of the world’s fi nest edible products–cottonseed oil.
 “In the edible fi eld, war has changed the conditions 
under which consumers obtained fats in their diet. As this 
country is traditionally a surplus producer and an exporter 
of edible fats, present increased production of this group 
would have been much more than suffi cient to meet demand, 
if it was not for military requirements and overseas needs. 
Lend-Lease deliveries of over a billion pounds in 1944 were 
almost entirely of edible fats–lard, soybean oil, and linseed 
oil. These shipments represented approximately 10 percent 
of total production of all fats and oils in 1943, 9 percent in 
1944, and put the United States, on, a net-export basis in the 
fats and oils fi eld. It is necessary to go back to the twenties 
to fi nd the last period in which this country was in a similar 
position and shipped amounts approaching the magnitude of 
present exports.
 “In the course of adjusting types of products to available 
supplies, margarine production was put under the most 
liberal quota of any in the fats and oils fi eld.
 “Production of 614 million pounds in 1943 was more 
than double the 1939 output. The expansion in our margarine 
production from pre-war proportions has brought with it 
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an increasing use of domestic oils–252 million pounds of 
cottonseed and 198 million pounds of soybean oil comprised 
90 percent of fatty materials used in margarine in 1943. 
The other 10 percent was also of domestic origin. By War 
Food Administration controls, coconut and other lauric acid 
oils are no longer used in edible products, but even before 
the war their part in margarine was small, representing 10 
percent of 1941 fat usage in this product.
 “From present indications, 1944 domestic production 
of fats and oils will remain a record for some years. In 1945 
output will be down about a billion pounds but will still be 
2.7 billion over the 1935-39 pre-war fi gures. With the aid 
of stocks accumulated during the past season, new supplies 
and imports should be suffi cient to provide the presently 
estimated 11.3 billion pounds needed for essential civilian, 
military and Lend-Lease purposes.
 “The augmented wartime production of fats and oils 
creates questions for the future, and the ingenuity and 
far-sightedness of the entire industry will determine to a 
considerable degree the prosperity of any particular group. 
Foreign oils have in the past supplemented domestic 
production and allowed the technical skill of the United 
States to be used in producing excellent products. It is 
inconceivable that we should in the future reject the 
opportunity to utilize these foreign oils because of a desire to 
attain complete self-suffi ciency whose value, if any, would 
be transitory to the industry and to the economy as a whole. 
Surely this country has progressed by following a theory of 
an expanding rather than a contracting economy.
 “In postwar years increased demand from domestic 
sources will absorb some of the augmented production. 
Assuming relatively full employment, and on the basis of 
the civilian needs accumulated during wartime for industrial 
products, plus the resumption of the normal upward trend 
in per capita consumption of edible fats in this country, 
domestic disappearance of at least 11 billion pounds, 1½ 
billion pounds over pre-war 1939, can be expected. Of 
this, edible fat consumption would be 7.3 billion pounds in 
line with the traditional relationship of 2/3 edible and 1/3 
inedible. In the post-war period, if this country maintains 
its fats and oils production at around 10 billion, imports of 
2 billion pounds of industrial oils will make it possible for 
us to export 1 billion pounds, mostly of edible fats. In the 
fi ve years prior to the war exports of fats and oils from this 
country averaged less than 500 million pounds a year, about 
half of which was lard. Although exports are not likely to 
continue at the extraordinary high levels reached through 
Lend-Lease operations, we have in the process reestablished 
and built up markets for our edible fats in those countries. In 
other areas, there is considerable pent-up demand for fats and 
oils, which indicates the possibility of a substantial peace-
time trade through commercial channels.
 “European demand for United States products will 
probably remain strong for the fi rst year after the end of the 

war. Full information is not now available as to the condition 
of processing plants in areas subjected to heavy bombing. In 
some areas there will be a demand for our oilseeds to supply 
the needed fats and the residual cake used for cattle fodder. 
Wartime developments indicate the enormous potentialities 
of foreign trade under conditions of high production at home. 
The only way to obtain that trade for peacetime years is to 
take positive steps that will put other countries in a position 
through reciprocal trade, to absorb increasing amounts of 
fats and oils, including our surplus production. The dynamic 
possibilities of the situation are great; there is no absolute 
limit to foreign trade. It is not necessary to assume that 
the only alternative to trade barriers between producer 
and consumer is the complete elimination of any type of 
control. The possibilities of an expansion of production 
and trade under realistically considered controls based on 
internationally good-will can do more to aid peace and 
prosperity than any amount of wishful thinking. The concrete 
value of such an expansion is self-evident.
 “It is a fundamental fact that an expanding trade brings 
greater prosperity and a higher standard of living than a level 
of business that forsakes high-production and low cost per 
unit of output.” Address: Chief, Fats and Oils Unit, Bureau 
of Foreign and Domestic Commerce, Washington, DC.

118. Otto, R.B. 1945. [Gasoline derived from vegetable oils]. 
Boletim de Divulgacao do Instituto de Oleos, Rio de Janeiro 
No. 3. p. 91-99. (Chem. Abst. 41:6690). [Por]*

119. United States Naval Technical Mission to Japan. 1946. 
Japanese fuels and lubricants–Article 6. Research on diesel 
and boiler fuel at the fi rst naval fuel depot, Ofuna. Report 
X-38 (N)–6. 129 p. See p. 9.
• Summary: “The supply of fuel oil had become so critical 
by the spring of 1945 that edible refi ned soya bean oil was 
used as a last desperate measure on one battleship, the 
Yamato, which was sunk in the battle of Okinawa. While 
soya bean oil was critically needed for food, the need for 
bunker fuel for the Fleet was even more urgent. The use of 
soya bean oil had been tried experimentally some ten years 
previously at the Third Naval Fuel Depot at Tokuyama.”

120. Soybean Digest. 1946. Grits and fl akes... from the world 
of soy: The Japanese super-battleship Yamato was powered 
by a soybean oil fuel during its suicidal sortie off Kyushu... 
May. p. 32.
• Summary: “... during the closing days of the war [World 
War II], the U.S. naval technical mission to Japan has 
disclosed, according to the United Press.”

121. Duport, Roger. 1946. Études sur la température d’auto-
infl ammation des combustibles pour moteurs diesel [Auto-
ignition temperatures of diesel engine fuels]. Oleagineux 
1(3):149-53. (Chem. Abst. 43:2402). [Fre]



HISTORY OF BIODIESEL (1900-2017)   46

© Copyright Soyinfo Center 2017

• Summary: Soy (Soja) is mentioned in passing in a table at 
the bottom left of p. 152.
 On p. 153 soy is mentioned twice in a larger table titled 
Importations Francais d’Huiles végétales et d’Oléagineux 
[French imports of vegetable oils and oilseeds–for the 
1st half of 1946]. Of the oilseeds, the largest amount was 
dehulled peanuts (110,653 metric tons {tonnes}) whereas soy 
was the smallest amount (335 tonnes). Of the vegetable oils, 
linseed oil was the largest amount (5,143 tonnes) vs. only 
2,428 tonnes for soy oil. Address: Assistant de Recherches au 
Centre des Applications de l’I.R.H.O.

122. Amrute, P.V. 1947. Ground nut oil for diesel engines. 
Australian Engineer (The). March 7. *

123. Chang, Chia-Chiu; Wan, Shen-Wu. 1947. China’s motor 
fuels from tung oil. Industrial and Engineering Chemistry 
39(12):1543-48. Dec. [14 ref]
• Summary: During and immediately after World War II, 
Chinese scientists used vegetable oils as on raw material 
feedstock for refi ning motor fuels. Industrial batch-cracking 
processes were hastily developed to produce “veg gasoline,” 
“veg-kerosene,” and “veg-diesel,” using mostly tung and 
rapeseed oils. The practical absence of sulfur and sulfur 
compounds in these oils was considered particularly 
advantageous. Address: China Vegetable Oil Corp., 
Shanghai, China.

124. Baker, A.W.; Sweigert, R.L. 1947. A comparison of 
various vegetable oils as fuels for compression-ignition 
engines. In: 1947. Proceedings of the National Conference, 
American Society of Mechanical Engineers (ASME), Oil and 
Gas Power Division. See p. 40-48. Held in Cleveland, Ohio. 
[5 ref]
• Summary: The test used peanut oil, soy-bean oil (from 
Swift and Company), cotton-seed oil, and diesel fuel. Of 
the vegetable oils, peanut oil was found to be superior to the 
other two. The cost of diesel fuel was about $0.08 per gallon 
vs. approximately $1.00 per gallons for each vegetable oil. 
16 tables show fi xed properties and performance data for 
each fuel. Address: 1. Graduate student, Georgia School 
of Technology; 2. Director, General Engineering, Georgia 
School of Technology.

125. Francois, R. 1947. [Manufacture of motor fuels by 
pyrolysis of oleaginous seeds]. Techniques et Applications 
Petrole (Paris) 2:325-27. (Chem. Abst. 41:6037). [Fre]*

126. Wiebe, Richard; Nowakowska, Janina. 1949. The 
technical literature of agricultural motor fuels: Including 
physical and chemical properties, engine performance, 
economics, patents, and books. USDA Bibliographical 
Bulletin No. 10. vi + 259 p. Feb. See p. 183, 195. [1562 ref]
• Summary: A good annotated bibliography and review of 

the literature before 1949 on fuels from agricultural sources. 
Section VI (p. 183-95), titled “Vegetable oils: Preparation of 
fuels and performance data,” includes 99 references (#1155-
1253) to the use of vegetable oil as diesel fuel from 1920 
to 1947. Soy is mentioned 29 times in this book on pages 
32, 183-91, and 195. Many of the diesel references concern 
thermal or catalytic cracking of vegetable oils to produce 
varying amounts of hydrocarbons that boil in the diesel fuel 
range. The book also includes an author index and a subject 
index.
 Note: This book won the Oberly Award for Bibliography 
in Agricultural Sciences in 1951. Address: Chemists, 
Northern Regional Research Lab., Peoria, Illinois, Bureau of 
Agricultural and Industrial Chemistry, Agricultural Research 
Administration.

127. Foreign Crops and Markets (USDA Offi ce of Foreign 
Agricultural Relations). 1952. Indians try peanut oil for fuel 
in diesel engine tractor. 64(2):30. Jan. 14.
• Summary: “Refi ned peanut oil can be used as a fuel for 
high-speed diesel engine tractors without any ‘pronounced 
adverse effects,...”

128. Aggarwal, J.S.; Chowdury, H.D.; Mukerji, S.N.; 
Vermoh, L.C. 1952. Indian vegetable oil fuels for diesel 
engines. Bulletin of Indian Industrial Research No. 19. *
• Summary: Reviews research conducted in the 1930s and 
1940s in India, China, Belgium and other countries, and 
concludes that even with the existence of technical problems, 
vegetable oil used as diesel fuel shows promise.

129. Sims, R.P.A. 1957. Possible mechanisms in thermal 
polymerization of vegetable oils. II. Polymer formation. J. of 
the American Oil Chemists’ Society 34(9):466-69. Sept. [16 
ref]
• Summary: Oils studied included linseed, sunfl ower, alpha 
tung, beta tung, and oiticica. “The hydrogenation data 
indicate that more than one double bond per molecule can be 
consumed during polymerization.” Address: Chemistry Div., 
Science Service, Dep. of Agriculture, Ottawa, Canada.

130. Nitske, W. Robert; Wilson, Charles Morrow. 1965. 
Rudolf Diesel: Pioneer of the age of power. Norman, 
Oklahoma: Univ. of Oklahoma Press. ix + 318 p. Illust. 23 
cm. [250+* ref]
• Summary: This is a biography of the German/French 
inventor of the Diesel engine, Rudolf Christian Karl Diesel. 
The bibliographic references are of two types: (1) Those at 
specifi c to each chapter. (2) A general Diesel bibliography.
 Brief chronology: 1859–Rudolf was born in Paris, 
France.
 1880 Jan.–Rudolph graduated from college in Munich, 
Germany, with the highest academic honors and returned to 
Paris, where he assisted his former Munich professor, Carl 
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von Linde, with the design and construction of a modern 
refrigeration and ice plant. Diesel became the director of the 
plant one year later.
 1883–Rudolf Diesel married Martha Flasche, and 
continued to work for Linde, gaining numerous patents in 
both Germany and France.
 1886–Karl Benz was granted a patent for his invention 
of the motor car.
 1890–Diesel moved to Berlin with his wife and children, 
Rudolf Jr., Heddy, and Eugen, to assume management of 
Linde’s corporate research and development department and 
to join several other corporate boards there.
 1893–Diesel published a treatise titled Theorie 
und Konstruktion eines rationellen Wärmemotors zum 
Ersatz der Dampfmaschine und der heute bekannten 
Verbrennungsmotoren [Theory and Construction of a 
Rational Heat-engine to Replace the Steam Engine and 
Combustion Engines Known Today]; this formed the basis 
for his work on and invention of the diesel engine.
 1894 Feb. 17–The Diesel engine was operated 
successfully for the fi rst time. 1913 Sept. 29–Rudolf died 
mysteriously on the post offi ce steamer Dresden on its way 
from Antwerp to London. He was on his way to a meeting of 
the Consolidated Diesel Manufacturing Company in London 
(see p. 243-49). Those who have studied the facts of the case 
believe that he probably committed suicide, but there is a 
signifi cant chance that he was murdered.
 Note: We can fi nd no indication in this book that Rudolf 
Diesel discussed the use of vegetable oils (or specifi cally 
peanut oil) as diesel engine fuel. However see Chalkley 
1912. Address: 1. Author and lifelong student of the internal 
combustion engine.

131. Boyd, M.M.; Healy, B.; Bruxvoort, B. 1975. Soybean 
oil as an alternative fuel. Ames, Iowa: Iowa State University. 
Internal Report, AM 490P. *

132. Engelman, H.W.; Guenther, D.A.; Silvis, T.W. 1978. 
Vegetable oil as a diesel fuel. Paper presented at American 
Society of Mechanical Engineers (ASME) Meeting. 7 p. 
Held 5 Nov. 1978 at Houston, Texas. Paper #78-DGP-19. [10 
ref]
• Summary: Presents experimental verifi cation that blends 
of soybean oil and diesel fuel give satisfactory service with 
minimal add-on equipment and no additional maintenance 
for standard diesel operation. They conclude that the use 
of blends is feasible, but long-term test data are lacking. 
Address: 1. Assoc. Prof., The Ohio State Univ., Dep. of 
Mechanical Engineering, Columbus, Ohio; 3. FOMOCO, 
Electrical and Engine Engineering, Dearborn, Michigan.

133. Murphy, Caryle. 1979. South Africa’s quest for energy 
leads to sunfl owers. Washington Post. Aug. 29. p. A14.
• Summary: The government of South Africa is investigating 

the possibilities of using sunfl ower seed oil as a substitute 
for diesel fuel in the nation’s tractors. Without any petroleum 
reserves of its own, and facing repeated calls for economic 
sanctions to protest its racial policies, South Africa has long 
been studying new ways of decreasing its dependence on 
imported oil.
 The Council for Scientifi c and Industrial Research, now 
age 34 and located just east of Pretoria, is studying the use 
of “biofuels,” made by converting the biomass of plants and 
plant products into usable forms of energy. One problem 
with the use of sunfl ower seed oil is “gumming” of the 
engine pistons. Moreover, the price of sunfl ower oil is about 
77 cents a gallon more than diesel fuel made from crude oil. 
Address: Washington Post Foreign Service.

134. Shaw, Suzanne. 1979. Fill it up with soy: Soy-power 
may move your machinery in the future. Soybean Digest. 
Sept. p. 18.
• Summary: The diesel fuel of the future may be made with 
soy oil. In tests conducted at NRRC [Peoria, Illinois] by 
Dr. Everett Pryde, engines ran smoother on soy oil blends 
than on straight diesel fuel. A blend of 20% soy oil and 80% 
diesel fuel gave best fuel consumption and lowest smoke 
exhaust readings. The engines required no modifi cations. The 
big problem now is that crude oil at $21 per barrel ($0.07/lb) 
is less expensive than soy oil.
 Note: This is the earliest document seen that describes 
soy oil actually being used as a diesel fuel.

135. Brown, Michael. 1979. Run your diesel on soybean oil! 
Mother Earth News No. 59. Sept/Oct. p. 94. [1 ref]
• Summary: Brown is the author of Brown’s Alcohol Motor 
Fuel Cookbook–a “major work on petroleum alternatives.” 
He got the idea of using soy oil as a diesel fuel from a 
footnote in a master’ thesis written at MIT. He tried the idea 
and it worked.

136. Quick, Graeme R. 1980. An in-depth look at farm fuel 
alternatives. Power Farming Magazine (Australia) 89(2):10-
17. Feb.
• Summary: Farmers in Australia are very dependent on 
liquid diesel fuel. Changes in fuel prices strongly affect farm 
profi ts. Clearly the trend towards minimum tillage, stubble 
retention, and direct drilling techniques has been hastened 
by rising fuel costs. And rising fuel costs make alternative 
energy sources more attractive. In the U.S. Midwest, gasohol 
is a motor blend of 10% agricultural ethanol (primarily from 
corn) and 90% lead-free gasoline. In Jan. 1978 there were 
just 3 outlets for gasohol, all in Illinois. Today over 1,000 
stations are selling gasohol in 28 states.
 The section titled “Plant oils” notes that “Dynometer 
[dynamometer] tests on diesels have been performed on 
peanut oil, sunfl ower, coconut, corn and soybean oils by 
Ward and Galloway of Townsville, Qld., on sunfl ower 
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oil by Stecher at Footscray, Vic., and on rapeseed oil by 
Department of Agriculture offi cers in West Australia.” 
Soybean oil was also studied by Iowa State University in the 
U.S. Generally good results were obtained (Figs. 14-16).
 “Ultimately, we must learn to live on our income 
rather than consume our capital. In energy terms this means 
conservation and the swing to renewable alternatives to fossil 
fuels.” Contains 17 charts and graphs.
 Note: Neither methyl esters nor transesterifi cation are 
mentioned. Address: PhD, Principal Research Scientist, 
CSIRO Div. of Mechanical Engineering, Highett, Victoria, 
Australia.

137. Ryan, T.W.; Likos, W.E.; Moses, C.A. 1980. The use 
of hybrid fuel in a single-cylinder diesel engine. Paper 
presented at meeting of the Central States Section of The 
Combustion Institute, Louisiana State Univ. Held 24 March 
1980 at Baton Rouge, Louisiana. *
Address: Southwest Research Inst., San Antonio, Texas.

138. Soyworld (American Soybean Association, St. Louis, 
Missouri). 1980. Soy fuels campus bus. 2(2):1. Spring.
• Summary: Researchers at Ohio State Univ. are conducting 
experiments using a blend of 20% soy oil (used cooking oil) 
and 80% diesel fuel; this appears to be the best mixture.
 A large photo shows Graduate Assistant Mary Kay 
Fishinger and Professor Helmuth Engelman as they “discuss 
Ohio State’s soy fuel study. Behind them is equipment used 
to fi lter cooking oil before mixing with Diesel fuel for bus.”

139. Hofman, Vern; Zimmerman, V.D.; Helgeson, Delmer; 
Dinusson, W.E.; Fanning, C. 1980. Sunfl ower oil as a fuel 
alternative. Paper presented at the Agricultural Energy 
Alternatives Workshop. Held 1 April 1980 at Fargo, North 
Dakota. *
• Summary: Note: This is the earliest document seen (Oct. 
2017) that discusses sunfl ower oil as an alternative to diesel 
fuel. Address: Cooperative Extension Service, North Dakota 
State Univ.

140. Progressive Farmer (Midmonth Soybean Edition). 1980. 
Soy oil test on tractor fuel is successful. April. p. 24. *

141. Bruwer, J.J.; Boshoff, B. van D.; Hugo, F.J.C.; 
Plessis, L.M. du; Fuls, J.; Hawkins, C.; Walt, A.N. van der; 
Engelbrecht, A. 1980. Sunfl ower seed oil as an extender 
for diesel fuel in agricultural tractors. Paper presented 
at Symposium of South African Institute of Agricultural 
Engineers, 11 June 1980. 7 p. Report, Div. of Agricultural 
Engineering, Dep. of Agricultural Technical Services, 
Pretoria, South Africa. Report Reference #12/2/2/10. [2 ref]
• Summary: This paper (with minor modifi cations) was 
later presented at a conference held 29 Sept.–1 Oct. 1980 at 
Kansas City, Missouri; it was published in the proceedings 

of that conference titled: Biomass Energy Crop Production: 
Selected Papers and Abstracts from the 1980 ASAE National 
Energy Symposium. St. Joseph, Michigan: ASAE. ASAE 
Publication 4-81. Paper presented at National Energy 
Symposium of the ASAE.
 Summary: “Research with diesel oils has shown that 
sunfl ower seed oil and particularly an ethyl / ester mixture, is 
potentially a highly suitable extender of diesel fuel provided 
practical problems encountered are solved” (p. 1).
 “One way of reducing the viscosity of sunfl ower seed 
oil is to change its chemical composition by a very simple 
well-established process. The process involves chemically 
changing the pure oil to, say, and ethyl or a methyl ester. This 
has a combined effect of bringing the distillation curve (Fig. 
10) of the fuel nearer to that of diesel and of bringing about 
a signifi cant decrease in the viscosity, to roughly the same 
order as diesel fuel (Fig. 1).
 The authors suggested the use of plant oil esters 
to prevent injector coking in modern diesel engines. 
Esterifi cation has the combined effect of bringing the 
distillation curve of the fuel near to that of diesel. After 
100 hours of operation at 80% maximum power sunfl ower 
methyl esters caused less coking than diesel fuel in their 
Ford test tractor, there was also reduced smoke, and thermal 
effi ciency was raised to a higher level than that of diesel. 
Address: 1. Prof. Eng., Director; 2. PhD, Pr. Eng., Chief 
Engineer. All: Div. of Agricultural Engineering, Dep. of 
Agriculture and Fisheries, Republic of South Africa.

142. Agricultural News (Republic of South Africa). 1980. 
Sunfl ower fuel: Brighter prospects. June 13. *
Address: Dep. of Agriculture & Fisheries, Republic of South 
Africa.

143. Soyworld (American Soybean Association, St. Louis, 
Missouri). 1980. Research continues on use of vegetable oils 
as fuel source. June.
• Summary: “Adequate supplies of diesel fuel and gasoline 
have at least temporarily reduced fuel shortage worries of 
U.S. farmers. Nonetheless, researchers continue to study 
alternate fuel sources. One promising area of research 
continues to be the use of soy oil and other vegetable oils as 
a substitute or extender for petroleum based diesel fuel.
 “’Results of current research make me optimistic 
that vegetable oils are a viable alternate fuel source,’ says 
Dr. Everett Pryde, research leader at USDA’s Northern 
Regional Research Center in Peoria, Illinois. ‘Tests at 
several university research facilities have shown vegetable 
oil to be satisfactory in the short term. Longer endurance 
tests are in progress now. These tests will help us determine 
the chemical or mechanical alterations necessary to use 
vegetable oils as a fuel.’
 “At a recent seminar on ‘Vegetable Oil as an Alternative 
Fuel’ held in Peoria, researchers from North Dakota, 
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Missouri, California, and Idaho presented results of diesel 
engine tests using vegetable oil. All agreed that vegetable 
oils are comparable to diesel fuel in power output, torque 
and brake thermal effi ciency. They also agreed that vegetable 
oils generally produce less acrid smoke and emissions are 
reduced.
 “On the negative side however, researchers reported that 
fuel consumption is somewhat higher with vegetable oils, the 
higher viscosity of vegetable oils makes them more diffi cult 
to inject, fuel fi lters may plug, injectors tend to coke, carbon 
deposits may build up on cylinders and lubricating oils tend 
to thicken and jell after several hours of operation.”

144. Soyworld (American Soybean Association, St. Louis, 
Missouri). 1980. Soy oil: A future farm fuel? 2(3):6. 
Summer.
• Summary: “Soy oil–either undiluted or mixed with diesel–
might make an acceptable emergency or alternate farm fuel, 
a group of Southern Kentucky soybean growers believe.
 “The farmers, working with a local implement dealer, 
are testing a soy oil-diesel blend and pure soy oil in 
unmodifi ed tractors. Preliminary results show no difference 
in performance or carbon buildup with the half-and-half mix 
compared to straight diesel.
 “’The test tractor is working so well, we’re beginning to 
almost get suspicious about it,’ jokes Tim Moberly, a Logan 
County soybean grower and employee of Shipp Implement 
Co., the Russellville dealership overseeing the tests.
 “So far, the Kentuckians are half through with their 
planned experiments. The hybrid fuel tractor, a stock John 
Deere 2440, has run about 100 hours on a dynamometer 
to simulate varying work conditions. Mechanics have torn 
down the engine and injection pump and compared them to 
the components of a ‘check’ tractor burning conventional 
diesel under the same stress.
 “’We’re certainly not making an outright 
recommendation for soy oil in tractors,’ stresses John Shipp, 
the dealership owner. ‘The idea needs more testing by a 
college or government agency.
 “’But right now, we fi nd no reason not to believe that 
soy oil couldn’t be used as a fuel mix or substitute, at least 
from a mechanical standpoint. We’ve looked at the engines 
and can’t fi nd any appreciable difference.’
 “A third test machine, a John Deere 4630 with 
turbocharger, has been rigged to run on diesel, a 50/50 
soybean-diesel blend or pure soy oil. With a turn of valves, 
the tractor can be switched from diesel in its main tanks to 
buckets holding the soy oil and blended fuel.
 “By changing the fuel fl ow to the buckets, Shipp’s 
mechanics can measure horsepower loss with the blended 
fuel or pure soy oil. On the dynamometer, they fi nd no 
difference in performance with the blended fuel, though pure 
soy oil cuts the tractor’s working ability by 8 to 10 percent.
 “A power loss with soy oil, however, doesn’t necessarily 

alarm farmers involved in the tests.
 “’In unmodifi ed tractors, pure soy oil isn’t the optimum 
fuel because it burns slower than diesel,’ explains Richard 
Dickinson, a Todd County farmer who helped initiate the 
tests. ‘But if the Persian Gulf closed, we might be forced 
to burn vegetable oils-or not plant or harvest our crops. In 
that case, losing a little power with straight soy oil wouldn’t 
matter.
 “’Hopefully, we’ll never face that kind of situation, but 
you can bet we want to know that we’ve got the option to 
go to soy oil or other vegetable oils if we can’t get enough 
diesel.
 “For the Kentucky growers, soy oil and other vegetable 
oils also look more attractive than gasohol, though they 
stress that they’re not ‘anti-gasohol.’
 “’Alcohol doesn’t lend itself to diesel equipment without 
a lot of modifi cation, and most of the equipment around here 
is diesel,’ notes Karl Harper, a Todd County farmer.
 “From a national standpoint, he adds, vegetable oils also 
offer some advantages over gasohol. While the government 
will have to underwrite or otherwise encourage gasohol 
production, vegetable oil processing plants already have 
extra capacity during parts of the year. The carry-over also 
provides a ready supply of raw material.
 “Of course, soy oil now costs about twice as much per 
gallon as diesel, though static commodity prices and rising 
petro-fuel costs might eventually make the alternate fuel 
more competitive, note Dickinson and Harper.
 “And while it would cost more per acre to produce crops 
with vegetable oil, they predict the increased demand could 
raise the market prices more than enough to offset extra fuel 
overhead.
 “While the Kentucky growers are excited about the 
results of their testing, they admit that vegetable oil fuels 
need more study.
 “’We’re not in the research business,’ declares 
Dickinson. ‘This project is being funded by about 100 
farmers who dug into their own pockets to pay for the 
vegetable oil and other expenses.
 “’We only got involved in this because no one–
government, extension service or universities–could give 
us much information about the potential for fueling our 
tractors with vegetable oil. What we’ve learned isn’t 
conclusive, but it sure stirs up a lot of thought. We’re just 
hoping somebody’s going to follow through on what’s been 
accomplished here.’”
 Photos show: (1) Implement dealer John Shipp and 
soybean grower Tim Moberly inspect engine of tractor. (2) 
Valve on fuel intake makes it possible to quickly switch from 
straight diesel fuel to straight soy oil or a 50/50 mix.

145. Soyworld (American Soybean Association, St. Louis, 
Missouri). 1980. Soy fuel facts. 2(3):6. Summer.
• Summary: “Your soybean association is closely monitoring 
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developments in soy fuels. Two soy fuel research projects 
are under consideration for funding with grower investment 
checkoff funds. In addition, ASA President Allan Ayes has 
asked the U.S. Department of Energy to provide research 
funding to investigate the possible use of soy oil as an 
extender of diesel fuel.
 “Dr. David Erickson, ASA director of soy oil programs, 
and Dr. Parry Dixon, ASA economist, have developed a 
paper outlining some of the technical, economic and practical 
viewpoints on soy fuels. The paper makes the following 
points:
 “Soy oil will burn in a diesel engine either alone or as 
a blend with diesel fuel. Further research is clearly needed 
to determine which type of soy oil is most effi cient and to 
determine the long-term effects of soy oil on the engine. 
Once refi ned soy oil appears to be the best type to start with 
for use as soy fuels.
 “Soy oil is not currently price competitive with diesel 
fuel. On a volume basis, crude soy oil priced at 25 cents a 
pound equals diesel fuel costing $1.93 per gallon. On a BTU 
output basis, crude soy oil priced at 25 cents a pound equals 
diesel fuel costing $2.09 per gallon.
 “Soy oil is net energy effi cient. One pound of soy oil, 
which requires 5,187 BTUs to produce, generates 16,920 
BTUs.
 “Soy oil cannot totally replace diesel fuel as 1978-79 
U.S. soy oil production amounted to only 3 percent of the 
total U.S. diesel fuel usage.
 “Special tax incentives and exemptions (such as 
those accorded gasohol) could make soy oil more price 
competitive with diesel fuel.
 “The use of soy oil as fuel is likely to increase the price 
of soy oil.
 “ASA’s complete paper on soy fuels is available free 
to SoyWorld readers. Send your name and address to: Soy 
Fuels, American Soybean Association, Box 27300, St. Louis, 
MO 63141.”

146. Soybean Digest. 1980. Soy oil fuels questions. July/
Aug. p. SID-1-2. [1 ref]
• Summary: “Soy oil can be used to power diesel engines but 
two important questions are still unanswered: Which type of 
soy oil is most effi cient and what are the long term effects on 
the engine.”
 Some practical tests are being conducted by a group of 
Kentucky Soybean Association growers. “They are testing 
a 50/50 mix of degummed soy oil, straight diesel fuel, 
and pure soy oil. Shipp Implement Co. of Logan County 
[Kentucky] is coordinating the tests. After 100 hours on 
a dynamometer to simulate different working conditions, 
mechanics inspected engine of a John Deere tractor. Results: 
No loss in horsepower and no maintenance problems with 
the engine. Tests with pure soy oil, however, show an 8% to 
10% drop in horsepower.” Soy oil is presently much more 

expensive than diesel fuel. “Diesel fuel at $1.93 per gallon 
would equal soy oil at 25 cents per pound if you compare 
price on a volume basis.”

147. Woodin, Rip. 1980. Will milkweed oil really run your 
truck? Jackson Hole Guide (The) (Jackson Hole, Wyoming). 
Sept. 18. p. A3, A7.
• Summary: C. Lee Chipman has two research companies in 
Australia. Bio Diesel Development Company and Petroleum 
Plantations Research Company. They have already perfected 
the methods for extracting diesel fuel from oil seeds and 
latex crude from milkweed.
 “Patents are pending and James Cook University 
in Australia is completing 500-hour tests on the fuels to 
determine how well they will work.” In just a few years, 
Australian farmers could be converted to biodiesel fuel. 
Address: Editor, Jackson Hole Guide.

148. DeForest, Sherwood S. 1980. Seminar–Vegetable oil for 
diesel fuel, Northern Agricultural Energy Center, September 
25, 1980. Peoria, Illinois: USDA Science and Education 
Administration, Agricultural Research. 21 p. 28 cm. [60+ ref]
• Summary: An early booklet on the subject with several 
good bibliographies. Research reports:
 1. Sunfl ower Seed Oil as an Extension for Diesel Fuel in 
Agricultural Tractors. J.J. Bruwer, Director of Agricultural 
Engineering, Department of Agriculture and Fisheries, 
Silverton, 0127, Republic of South Africa.
 2. Vegetable Oils as Diesel Fuel: An Overview. E. H. 
Pryde.
 3. Peanut Oil. Lawton Samples, Extension Engineering 
Department, University of Georgia, Tifton, Georgia 30602.
 4. Engine Tests. J.B. Liljedahl and J.S. Marks, 
Agricultural Engineering Department, Purdue University, 
West Lafayette, Indiana 47907.
 5. Sunfl ower Oil as a Diesel Fuel. G.L. Pratt, Chairman, 
Agricultural Engineering Department, North Dakota State 
University, Fargo, North Dakota.
 6. Palm Oil as a Diesel Fuel. A.J. Akor, Michigan State 
University, East Lansing, Michigan.
 7. Engine Tests. N. Sauter, John Deere and Company, 
Technical Center, Moline, Illinois.
 8. Soybean Oil as a Diesel Fuel. R. McCutchen, 
Caterpillar Tractor Company, Peoria, Illinois.
 9. The Chinese Tallow Tree. H. William Scheld, 
Department of Biology, University of Texas.
 Research and Development Needs.
 Chapter 8, Soybean oil, is summarized (p. 4): “After 
200 hours under variable load in an engine equipped with 
a pre-combustion chamber, 100 percent hexane-extracted, 
water-degummed crude soybean oil gave no indication of 
any problems in the engine cylinder. Carbon build-up in the 
pre-combustion chamber was observed after 200 hours, but 
the deposit fl aked off readily after building up to about 0.5 
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mm. Field trials in Brazil are being conducted with 30:70 
soybean oil (degummed) to diesel oil mixtures.”
 Concerning: “1. Extraction / Expelling of Oil-On-Farm 
versus Co-op or Commercial Processing” we read (p. 5): 
“Extraction with hexane, which is more suitable for low oil 
content oilseeds such as soybeans, presents diffi culties in 
on-farm operation in both safety and complexity. Since on-
farm extraction is not a process that would be under time 
constraints, the possibility exists for batch extracting the 
seed oil over long periods with gasoline or diesel fuel. Over 
such periods the question needs to be raised concerning 
undesirable components being extracted along with the oil. 
In addition, the removal of gasoline or diesel fuel from the 
meal to salvage it for feeding seems an intractable problem.
 “If extraction or expelling is done on-farm the fate of 
the defatted meal needs consideration. Few oilseed producers 
would have the livestock necessary to dispose of the meal 
directly. A commercial (or co-op) processor might more 
readily develop meal markets. Cargill, for example, already 
has a market for sunfl ower meal at 80% of the price of 
soybean meal.”
 Concerning “Oil refi ning” (p. 6): “Some oil 
processing techniques, e.g., hydrogenation–are probably 
not feasible at the farm level. Some refi ning treatments, 
e.g., transesterifi cation–might be done at the farm level. 
The critical need is to determine the minimum refi ning 
needed and this will vary with the particular oil–soybean, 
sunfl ower, peanut–being considered. We also need to know 
the variability tolerable in current diesel fuels particularly 
in regard to the potential of vegetable oils for blending with 
diesel fuels.”
 Concerning “General Comments” (p. 7-8): “Demand 
/ increase for soybeans will continue at the rate of 5-8% 
per year provided that adequate markets for the oil can be 
found.”
 Attachments:
 1. List of American Oil Chemists’ Society (AOCS) Test 
Methods pertinent to the Use of Vegetable Oils as Diesel 
Fuel.
 2. Pyrolysis of vegetable oils as a route to hydrocarbon 
fuels: a selected bibliography.
 3. Transesterifi cation of vegetable oils: a selected 
bibliography.
 4. Vegetable Oils and Alcohol as Diesel Fuel. A Selected 
Bibliography. Address: Technology Transfer Program 
Leader, Northern Agricultural Energy Center, USDA, Peoria, 
Illinois.

149. Bruwer, J.J.; Boshoff, B. van D.; Hugo, F.J.C.; Fuls, J.; 
Hawkins, C.; Walt, A.N. van der; Engelbrecht, A.; Plessis, 
L.M. du. 1980. The utilization of sunfl ower seed oil as a 
renewable fuel for diesel engines. In: Biomass Energy Crop 
Production: Selected Papers and Abstracts from the 1980 
ASAE National Energy Symposium. St. Joseph, Michigan: 

ASAE. ASAE Publication 4-81. Paper presented at National 
Energy Symposium of the ASAE. p. 273-580. See p. 385-
90. Series: Agricultural Energy, Vol. 2. Held 29 Sept.–1 Oct. 
1980 at Kansas City, Missouri. [3 ref]
• Summary: Contents: Introduction. Properties of sunfl ower 
seed oil: 100%, blends, test results. Engine service life: 
Engine deposits, service life of fuel fi lters. Injection 
equipment performance. Sunfl ower seed oil esters. Further 
research. Summary.
 Introduction: “Research using several makes of diesel 
engines has shown that sunfl ower seed oil, and particularly 
an ethyl ester mixture, has the potential to extend diesel 
fuel provided solutions are found for practical problems 
encountered.”
 Results show the diesel engines run with surprisingly 
good results on straight sunfl ower seed oil (degummed) or 
blends of sunfl ower oil and conventional fuels derived from 
petroleum. However, prolonged use of blends, containing 
more than 20% sunfl ower oil, resulted in injector tips coking 
up. In some tractors the injector tips will coke up even with 
20% sunfl ower in the diesel. Injector top coking leads to poor 
atomization, poor combustion, lubricating oil contamination, 
and subsequent polymerization of the lubricant.
 “One way of reducing the viscosity of sunfl ower seed 
oil is to change its chemical composition by a very simple 
and well-established process, which involves chemically 
changing the pure sunfl ower seed oil to, say, and ethyl or a 
methyl ester mixture.”
 Conclusion: “6. Considering the promising results 
achieved, it is evident that sunfl ower seed oil, particularly 
in the ester phase, is potentially a highly suitable renewable 
extender of, or replacement for, diesel fuel.”
 Photos show: (1) Solidifi ed lubricating oil. (2) Coked 
injector tip after 100 hours of engine operation on sunfl ower 
seed oil in part-load conditions. (3) Piston and valves 
removed from Ford 5000 Tractor after operating 1,382 hours 
on a 20% sunfl ower seed oil and 80% diesel fuel blend, 
showing minor deposits. (4) Piston removed from engine 
after 300 hours operation on 80% sunfl ower seed oil and 
20% gasoline, showing sticking piston rings and deposits. (5) 
Filtering unit for cleaning sunfl owerseed oil to fuel standard. 
(6) Apparatus for atomization of alternative fuels with diesel 
fuel. (7) Injector tips after 100 hours’ operation in an engine 
on sunfl owerseed oil based ester (left) and diesel fuel (right). 
(8) Oscilloscope traces for an engine operating on ethyl ester 
mixture (above) and diesel fuel (below). (a) Injection line 
pressure. (b) Needle life. (c) Cylinder pressure. (9) A very 
small expresser being evaluated for rate of oil production and 
oil content of the cake. (10) Farm-type equipment for trans-
esterifi cation of sunfl ower seed oil: tests with boom-type 
sprayer. (11) An experimental continuous trans-esterifi cation 
reaction vat for on-farm fuel production.
 Note: This is the 2nd earliest document seen (Oct. 2017) 
about the transesterifi cation of vegetable oils for use as 
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diesel fuels. The earliest known work was by the same group 
(presented in June 1980). The word “trans-esterifi cation,” 
word “ester” and the term “ethyl ester” all appear in this 
document. Address: 1-7. Div. of Agricultural Engineering, 
Dep. of Agriculture & Fisheries; 8. Council for Scientifi c and 
Industrial Research, Pretoria. All: Republic of South Africa.

150. Peterson, Charles L. 1980. Vegetable oils–Renewable 
fuels for diesel engines. American Society of Agricultural 
Engineers (ASAE), Paper No. PNW 80-105. 7 p. Presented 
at the 1980 annual meeting of the Pacifi c Northwest Region–
ASAE, Great Falls Montana, Oct. 1-3, 1980.
• Summary: Contents: Introduction. Oil analysis. Emissions. 
Future work, Two tables. Three graphs. Sunfl ower, saffl ower, 
and winter rape have been evaluated for suitability as 
substitutes for diesel fuel. Performance data taken from a 
laboratory test is presented. Endurance testing is in progress. 
Address: Dep. of Agricultural Engineering, Univ. of Idaho, 
Moscow, Idaho 83843.

151. Bruwer, Jabez J. 1980. Sunfl ower power: Grow 
your fuel to produce your food. Agricultural Engineering 
61(10):39. Oct.
• Summary: This article appears in the “Energy Futures” 
issue. “Even a farmer with no vacant land can produce 
enough fuel for all his crop production by growing 
sunfl owers on about one-tenth of his lands.” A “suitable 
oilpress / processor is all that’s needed to produce homemade 
reactor [diesel] fuel.” Sunfl ower seed oil works very well “as 
a substitute or extender for tractor diesel fuel. South Africa 
already grows 500,000 ha of sunfl owers. The crop yields 
well, even on marginal soil unsuitable for cereal grains such 
as maize and wheat. Increased sunfl ower seed oil production 
would not diminish the food supply.
 “Our preliminary tests showed that, even without 
modifi cations, seven out of nine diesel engines started and 
operated almost normally on 100% sunfl ower seed oil and 
delivered power about equal to diesel fuel.” A graph shows 
the very similar power performance of tractors running on 
diesel fuel vs. sunfl ower seed oil.
 “It will be necessary to carry out fuel and/or engine 
modifi cations before the technology can be widely 
recommended without reservations. This is being done.” 
Address: Director, Agricultural Engineering Div., Dep. of 
Agriculture & Fisheries, Republic of South Africa.

152. Pratt, G.L. 1980. Sunfl ower oil for fuel. North Dakota 
Farm Research (Bimonthly Bulletin) 38(2):2, 22-23. Sept/
Oct.
• Summary: Sunfl ower production in North Dakota has 
increased from 127,000 acres in 1970, to a peak of 3½ 
million acres in 1979, to about 2½ million acres in 1980. 
Most of the sunfl ower seed produced is shipped to Europe 
for processing into cooking oil. “New processing facilities 

for sunfl ower oil are now being established in the United 
States.”
 “Substitution of sunfl ower oil for diesel fuel is not 
recommended at present because effects that the oil might 
have on engine parts have not been determined.”
 Other seed oils that might serve as sources for fuel 
include soybean, peanut, cotton, rapeseed, saffl ower, corn, 
coconut, and palm.
 J.J. Bruwer is director of a major research effort in the 
Union of South Africa; they have converted sunfl ower oil to 
methyl ester to provide improved fuel. The viscosity of the 
methyl ester is lower (and thus better) than that of sunfl ower 
oil, but the methyl ester begins to freeze at temperatures 
around 32ºF. “Methyl ester will be incorporated into the 
engine testing program that is under way at NDSU.”
 Bruwer appeared at a seminar at NDSU in Sept. 1980 
and presented a comprehensive report on the research work 
under way in his country.
 A portrait photo shows Pratt. Address: Chairman, 
Agricultural Engineering [Agric. Exp. Station, North Dakota 
State Univ. of Agriculture and Applied Science, Fargo, North 
Dakota 58105.

153. Boyer, Robert A. 1980. Work with Henry Ford and 
soybeans. III (Interview). Conducted by William Shurtleff of 
Soyfoods Center, Nov. 3. 3 p. transcript.
• Summary: Floyd Radford was head of Ford’s soy farms. At 
the Chicago World’s Fair the Ford exposition was producing 
soybean oil by solvent extraction of soybeans. The soybean 
oil was the sole fuel used to power a diesel engine, which ran 
an electric generator, which produced all of the electricity for 
the exhibit. It was very neat.
 Boyer developed the fi rst plant protein fi ber in about 
1938. That year the Ford Motor Co. had a machine to 
spin soy protein fi bers at the World’s Fair in New York. 
He was aware of work in Italy spinning casein into fi bers 
from reading technical journals prior to 1936. He used 
the term “spinning” because the textile industry uses that 
term to describe how rayon is produced. In both cases, a 
more correct term would be “extruding,” since the dope is 
extruded through spinnerettes.
 Ford’s soybean fi ber spinning pilot plant had a capacity 
of 1,000 pounds of fi ber a day, but they probably produced 
less than that. They would send the fi ber to the mill, where 
1 part of soy fi ber would be blended with 3 parts wool to 
make sidewall (not seat) upholstery, which got less wear and 
wouldn’t mark like cotton.
 When making soy protein isolates, the fi ber (insoluble 
cellulose) is removed during clarifi cation by centrifugation; 
no one had ever been successful in removing it by fi ltration, 
which would be better. After dissolving the soybean meal 
in alkali, it is clarifi ed by centrifugation, then precipitated. 
Practically the same process is still used to make soy protein 
isolates.
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 Just a few plastic trunk lids were ever made, and they 
were used only on demonstration or experimental cars; they 
were never part of commercial Ford vehicles.
 When Boyer left Ford Motor Co. he went to work 
for The Drackett Co., which bought Ford’s soy protein 
operations. Mr. Drackett sold [actually shut down] his soy 
fi ber spinning operation in 1949. Drackett later sold all its 
soybean operations to . After Boyer left Drackett in 1949 he 
fi led for his fi rst edible soy fi ber spinning patent the same 
year; it may have been granted in 1951. He applied for a 
new, expanded patent, with much broader claims to a food 
product manufactured form man-made protein fi bers, in 
1951; it was granted in 1954.
 In Aug. or Sept. 1949 Boyer paid his fi rst visit to 
Worthington Foods. Worthington was the fi rst company to 
whom he disclosed what he was doing, and showed a sample 
of a prototype product (pork chops) made from spun soy 
protein fi ber. He did not go to Swift initially because he had 
been advised to keep away from meat companies, which 
might buy then bury his patents. If Worthington hadn’t 
been interested in his spinning process when he fi rst visited 
them, he might have just given up then. He wasn’t sure if it 
was a screwball idea or not. Moreover, he had been out on 
his own for almost a year and was running out of money. 
Worthington was excited with Boyer’s idea but they needed a 
source of fi ber.
 So Boyer went to the Virginia Carolina Chemical Co. 
(VCCC) in Taftville, Connecticut. They were spinning fi bers 
for cloth and they allowed him to use their spinning pilot 
plant in 1949 to produce the fi rst edible spun soy protein 
fi bers for research purposes and prototypes; he was not 
employed by them. VCCC was interested enough to call in 
Corn Products Corp. (CPC), which was interested–but they 
said they wanted to use corn gluten instead of soy protein. 
Boyer said “Fine.” After the fi rst successful run, using the 
VCCC pilot plant, CPC got very interested. Fibers were 
spun from casein, corn gluten, and soy. CPC bought the 
fi rst license to his soy fi ber spinning process for food use 
in 1949. They took an exclusive option on the license for 
9 months. The fi rst sale of edible protein fi ber was made 
by CPC to Worthington Foods; the fi ber was made of corn 
gluten. After working for a year with CPC, everyone in the 
project realized that the fl avor of corn gluten was so horrible 
that it would never work in foods. So CPC converted to a 
non-exclusive license. Boyer, now a bit desperate and against 
the advice he had been given, decided to approached a meat 
company. He chose Swift & Co., which took an option 
immediately; they were the second company to license 
his patent and from 1950 to 1954 they retained exclusive 
rights to his patent. In about 1955 Swift converted to a non-
exclusive, and Boyer immediately went back to Worthington 
to see if they were interested in a license yet. They were.
 So after having waited 7 years, Worthington fi nally 
purchased a spinning license in 1956. At that time, Boyer 

began to spend 50% of his time at Worthington for a year 
after they took the license. Initially Worthington did not spin 
their own soy fi bers since it was too expensive for them and 
they did not have much money at the time. Ralston Purina 
was well equipped to make these fi bers for them. It was not 
until the mid-1960s that Worthington started to spin their 
own fi bers.
 By 1977 seven large food companies had licenses on the 
patent: Swift & Co., Unilever/Lever Brothers in England, 
General Foods, Nabisco, General Mills, Ralston Purina, and 
Worthington.
 The original Bac*O’s were made from spun soy protein 
fi bers. Today he thinks they are made from textured extruded 
soy fl our. General Mills took a license from Boyer. They 
got 25% of his consulting time, Ralston Purina got 25% and 
Worthington got 50%. Bac*O’s came on the market in about 
1965 and were a real sensation. It was the biggest thing that 
had happened with Boyer’s idea to date.
 Loma Linda is now spinning soy protein fi bers, as is 
some company in Japan–or at least they used to be.
 How big is the market for foods made from spun soy 
protein fi bers? Boyer would guess at least $30 million a year. 
Worthington’s total sales was $20 million including gluten. 
Miles got Worthington a new plant shortly after they bought 
Worthington. Now Bayer owns Miles and Worthington. The 
Morningstar Farms line is not making the profi ts they would 
like it to make.
 Note: This is the earliest English-language document 
seen (Oct. 2015) that uses the term “spin soy protein fi bers.” 
Address: 632 Edgewater Dr., Apt. 731, Dunedin, Florida 
33528. Phone: 813-734-2415.

154. Quick, Graeme R. 1980. Developments in use of 
vegetable oils as fuel for diesel engines. American Society 
of Agricultural Engineers (ASAE), Paper No. 80-1525. 15 
p. Presented at the 1980 winter meeting, 2-5 Dec. 1980, 
Chicago, Illinois, Palmer House Hotel. [37 ref]
• Summary: An early work on biodiesel. Contents: 1. 
Introduction. 2. Why the interest in oilseed fruits. 3. Short-
term engine performance on oilseed fuels. 4. Longer-term 
engine performance. 5. Viscosity modifi cation. 6. Refi nery 
processing and other oil modifi cations for fuel. 7. Blends and 
additives. 8. Conclusions. Acknowledgements.
 Under “Viscosity modifi cation we read: “Another 
way to reduce viscosity of a vegetable oil is to change its 
chemical composition to that of the oil’s methyl or ethyl 
esters. This further processing, while comparatively simple, 
adds measurably to the cost of oilseed fuels (Meggitt Ltd., 
personal communication, 1980). Esterifi cation has the 
combined effect of bringing the distillation curve of the fuel 
nearer to that of diesel (Bruwer et al., 1980) and of reducing 
viscosity near to that of diesel, Fig. 5.
 Tables: (1) Summary of selected short-term engine 
test results postwar on straight oilseed fuels (1947-1980). 
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(2) Typical fuel properties (diesel fuel vs. sunfl ower oil; 
ASTM–Gross heat value, specifi c gravity, viscosity, cetane 
number, fl ash point, cloud point, carbon residue, ash weight, 
distillation 90% point, sulphur, copper strip corrosion).
 Figures: (1) Performance envelopes of an International 
Harvester 284 D three cylinder indirect injection naturally 
aspirated diesel tractor engine (Power, torque, fuel 
consumption, and effi ciency, plotted against engine speed 
in rpm). (2) Energy density spectrum for a range of liquid 
fuels (gross calorifi c values on volumetric basis; incl. “diesel, 
ethanol, methanol, LPG, vegoil”). (3) Power output at 
maximum torque (Kubota L245DT 3 cylinder diesel tractor; 
5 fuel oils; distillate, saffl ower, sunfl ower, rapeseed, linseed). 
(4) Smoke density at maximum torque loading (same 5 fuel 
oils). (5) Kinematic viscosity ranking of a range of oilseed 
fuel candidates at 37.8 deg. C (ascending: ethanol, diesel 
distillate, saffl ower methyl ester, 50/50 blend of diesel/
SFO, Linseed oil... soybean oil, sunfl ower oil, cottonseed 
oil, rapeseed oil, peanut oil,... castor oil). (6) International 
Harvester 284D, peak power (4 fuel oils). (7) International 
Harvester smoke density at torque loading (4 oils). (8) 
Iodine number of a range of vegetable and other oil. Iodine 
number relates the tendency of a thin fi lm of the oil to form 
a skin. (Ascending: Coconut oil, babassu oil, beef tallow,... 
sunfl ower oil, soybean oil, saffl ower oil, linseed oil, sardine 
oil).
 Note: This is the earliest English-language document 
seen (Sept.2010) that uses the word “vegoil” to refer to 
vegetable oil. Address: Principal Research Scientist, Div. 
of Mechanical Engineering, Commonwealth Scientifi c and 
Industrial Research Organization (CSIRO), P.O. Box 26, 
Highett, Victoria, 3190, Australia.

155. Noon, R.; Hochstetler, T. 1980. Soybean oil as a 
renewable fuel. Topeka, Kansas: Kansas Energy Offi ce. 14 
p. *
Address: Topeka, Kansas.

156. American Soybean Assoc. 1980. Soy oil as diesel fuel: 
Economic and technical perspectives. St. Louis, Missouri: 
ASA. *

157. Erickson, David R.; Dixon, Parry. 1980. Soy oil as 
diesel fuel: Economic and technical perspectives (Brochure). 
St. Louis, Missouri: American Soybean Assoc. 4 p. Undated.
• Summary: Contents: Synopsis. Technical viewpoint. 
Economic viewpoint. Practical viewpoint. Summary.
 Soy oil is not currently price competitive with diesel 
fuel. On a volume basis, crude soy oil priced at $0.25/lb 
would equal diesel fuel costing $1.93/gallon. On a BTU 
output basis, crude soy oil priced at $0.25/lb is about equal 
to diesel fuel costing $2.09 per gallon. A gallon of soy oil 
weighs 7.7 lb. The heat of combustion for soy oil is 16,920 
BTUs per pound. Once-refi ned soy oil is probably the best 

type to use for “soy fuels.” Address: 1. Director of soy 
oil programs; 2. Agricultural economist. Both: American 
Soybean Assoc., St. Louis, Missouri.

158. Pryde, E.H. 1980. Nonfood uses for soybean oil. In: 
D.R. Erickson, et al., eds. 1980. Handbook of Soy Oil 
Processing and Utilization. American Soybean Assoc. 
(St. Louis, MO) and American Oil Chemists’ Society 
(Champaign, IL). viii + 598 p. See p. 459-481. [87 ref]
• Summary: In 1976 non-food utilization of soy oil was as 
follows (million lb/percentage of total, not including foots 
and loss): Paint and varnish (85/36.5%), resins and plastics 
(83/35.5%), other drying oil products (4/1.7%), fatty acids 
(26/11.3%), other inedible (32/13.9%). Foots (a source of 
soybean fatty acids) and loss was 278 million lb.
 The quantities of soy oil consumed over the last 30 
years in the drying oil industries reached a maximum of 
242 million lb in 1953 and a minimum of 141 million lb in 
1972. Soy oil use was 178 million lb in 1963 (accounting 
or 20% of the total oil used by the drying oil industry), 214 
million lb in 1966 (23% of total), and 164 million lb in 1976 
(but 30% of total). These estimates include utilization in 
paints, varnishes, fl oor coverings, printing inks, core oil, 
resins, insulation, linings, packings, caulking compounds, 
oilcloth, and other coated fabrics. The most important use 
for soy oil in the drying oil industries is in alkyd resins. 
Other uses discussed in detail include: Modifi ed soy oil 
products (conjugated, adducts), plasticizers (epoxidized soy 
oil), dimer acids (nonreactive and reactive polyamide resins, 
alkyds, coil coatings, unsaturated polyester resins, urethane 
coatings, dimer diisocyanate [DDI]), surfactants, and 
miscellaneous uses.
 Future products and uses and miscellaneous uses.
 Future products and uses include: acrylated epoxidized 
soy oil, alcohols, aldehyde oils, coatings, hydroformylated 
(oxo) products, nylon 9, plasticizers, and miscellaneous 
(cyclic fatty acids, diesel oil, enzymatically modifi ed 
soybean soapstock, special lubricants).
 Conclusion: Now that petroleum and petrochemical 
prices are increasing at greater rates than those for soybean 
oil, the traditional markets may start growing again. Soybean 
oil, of course, is a renewable resource, and this factor will 
become ever more important as the 20th century draws to a 
close.
 Concerning surfactants (p. 466-67): At least 15 million 
pounds (7,000 metric tons) per year of soybean oil or its fatty 
acids are used in various surface active agents. Among these 
products are the sodium and potassium salts, diethanolamine 
condensates, and polyethylene glycol esters of soybean 
fatty acids. Each year some 8-9 million lb (3,600 to 4,100 
metric tons) of the glycerol monoester of hydrogenated 
soybean acids are produced. Some of these products have 
antimicrobial, pesticidal, or anti-corrosion properties. 
Address: Northern Regional Research Center, Peoria, 
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Illinois.

159. Barsic, N.J.; Humke, A.L. 1981. Performance and 
emission characteristics of a naturally aspirated diesel engine 
with vegetable oil fuels–(Part 1)–SAE Paper #810262. John 
Deere Product Engineering Center. Feb.
• Summary: Reported tests with sunfl ower and peanut oil 
and blends with No. 2 diesel fuel. Injector deposits, and 
fi lter plugging were problems. A trend to slightly higher 
HC (hydrocarbon), CO (carbon monoxide) and particulate 
emissions are considered to be a result of using a fuel system 
optimized for diesel fuel. NOX (nitrogen oxide) emissions 
are not signifi cantly changed. Address: John Deere Product 
Engineering Center.

160. Humke, A.L.; Barsic, N.J. 1981. Performance and 
emission characteristics of a naturally aspirated diesel engine 
with vegetable oil fuels–(Part 2)–SAE Paper #810955. John 
Deere Product Engineering Center. p. 25-35. SAE.
• Summary: Contents: Abstract. Vegetable oils as 
alternative diesel engine fuels. Test engine. Test procedure 
and instrumentation. General test observations. Engine 
performance results. Apparent fuel mass burning rates. 
Exhaust emissions data. Discussion.
 “Summary and conclusions:
 “1. Injection nozzle deposits with vegetable oils and 
vegetable oil blends with #2 diesel fuel caused engine 
performance to decrease and emissions to Increase as a 
function of test time. During 25 hours of testing at 2200 rpm, 
thermal effi ciency losses ranged from about 1 to 6 percent 
and emissions increased by an average of 2 g/lkWh to 14 
g/lkWh. Scraping the carbon deposits from the nozzle tip 
exterior resulted in a return to the original performance and 
emissions values.
 “2. Vegetable oil densities were 10 percent higher than 
for #2 diesel fuel and resulted in greater fuel mass fl ow to the 
engine because the fuel injection pump controlled volume 
delivery. Since vegetable oil viscosities were 8 to 10 times 
higher, the internal pump leakage was reduced which also 
contributed to increased fuel fl ow. At maximum fuel delivery 
conditions with unaltered injection pump calibration, fuel 
mass fl ows were up to 20 percent higher, energy delivery 
was 10 percent higher and engine power was up to 6 percent 
higher for vegetable oils.
 “3. Comparison of engine performance and emissions 
for #2 diesel fuel vs. vegetable oil fuels resulted in 1 to 2 
percent lower thermal effi ciency, 1 to 2 g/lkWh lower NOx, 
2 to 20 g/lkWh more CO, 1 to 2 g/lkWh more hydrocarbons 
and 1 to 2 g/lkWh more particulates for the vegetable oils.
 “4. Comparison of degummed crude soybean oil 
and crude soybean oil at 2200 rpm resulted in the same 
performance and emissions with a clean nozzle. Nozzle 
deposit formation after ten hours caused engine performance 
to decrease and emissions to increase. At 25 hours, the 

thermal effi ciency with crude soybean oil was 6 percent 
lower, NOx was 2 g/lkWh lower, CO was 40 g/lkWh higher, 
hydrocarbons were 7 g/lkWh higher and particulates were 
12 g/lkWh higher than with a clean nozzle. During the same 
time period, degummed crude soybean oil produced less than 
a 1 percent thermal effi ciency loss and a total increase of less 
than 8 g/lkWh for all emissions combined.
 “5. Other investigators have reported lubricating oil 
thickening, abnormal engine wear and piston ring sticking 
when using vegetable oil, which suggests fuel dilution of 
crankcase oil. These problems were not investigated here 
due to the short duration of the tests with each fuel, however 
the infl uence of injection nozzle carbon deposits when using 
vegetable oil fuels is a probable cause for lubricating oil 
related problems. Injection nozzle carbon deposits may lead 
to poor fuel atomization and fuel dilution of crankcase oil. 
Further investigation of these effects on long term engine 
reliability provides many opportunities for additional 
research.” Address: John Deere Product Engineering Center.

161. Hofman, Vern; Kaufman, Ken; Helgeson, Delmer; 
Dinusson, W.E. 1981. Sunfl ower for power. North Dakota 
State University of Agriculture and Applied Science, 
Cooperative Extension Service, Circular AE-735. 9 p. April.
• Summary: Contents: Introduction. Sunfl ower oil properties. 
Diesel engine tests. Sunfl ower oil extraction. On-farm 
sunfl ower oil expeller costs. Feed value of sunfl ower seed 
and meal. Sunfl ower meal and biomass. Fuel for America’s 
farmers. Other research results.
 The researchers in this project used three different 
blends (75%, 50%, and 25% sunfl ower oil with #2 diesel 
fuel); they got good results even though they did not 
use esters. They used screw expellers to extract the oil 
mechanically. “A great deal of attention is being focused 
on biomass from agricultural crops” (p. 7). They explain 
why returning to the use of horses is not feasible. Work 
horses require a tremendous amount of food. “Studies in 
the 1920s determined that about 33% of the and area was 
needed to produce feed for the horses.” “Estimates state that 
approximately 61 million horses would be needed to produce 
the crops grown in 1975.” About 31 million workers would 
be need to care for these horses, but there are presently only 
4 million workers on farms (p. 7).
 Under “Other research results,” we read (p. 9): “The 
Republic of South Africa Department of Agriculture and 
Fisheries has done considerable work with sunfl ower oil 
as a fuel.” “The South Africans have also run preliminary 
tests using methyl ester as a fuel for approximately 100 
hours at 80 percent power. The results indicate a very good 
performance, less exhaust smoke than diesel and increased 
engine thermal effi ciency.” The Commonwealth Scientifi c 
and Industrial Research Organisation (CSIRO), Victoria, 
Australia, is also researching vegetable oils for use in diesel 
engines. Address: 1. Extension Agricultural Engineer; 2. 
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Asst. Prof., Agricultural Engineering; 3. Prof., Agricultural 
Economics; 4. Prof., Animal Science.

162. Sims, R.E.H. 1981. Tallow, rapeseed oil, and their esters 
as diesel fuel extenders–Preparation of tallow and rapeseed 
oil esters. A preliminary report. Palmerston North, New 
Zealand. June. *
• Summary: Sims reports on his work making esters 
from vegetable oils in New Zealand, and indicates that he 
and Dr. Roger Korus at the University of Idaho were in 
correspondence regarding work on the development of ester 
fuels. Early use of word “Biodiesel.”
 Note: Since 1979 the Univ. of Idaho has been involved 
with studying the use of vegetable oils as alternative 
fuel sources. Address: Agronomy Dep., Massey Univ., 
Palmerston North, New Zealand.

163. Levins, Richard A.; Meyers, William H. 1981. 
Market implications of soybean oil use as a diesel fuel 
substitute. Mississippi State University, Dep. of Agricultural 
Economics. 12 p. July. Unpublished manuscript. AAEA 
paper presented at its annual mmetings, Clemson, South 
Carolina, 26-29 July 1981. [7 ref]
• Summary: Soybean oil is being considered as a diesel fuel 
substitute by both the United States and Brazil. The impacts 
of a fuel substitution program by each country on the U.S. 
soybean industry are evaluated. Export values and oil prices 
are expected to increase; negative impacts are expected on 
the soybean meal sector. Address: 1. Research Assoc., Dep. 
of Agricultural Economics, Mississippi State Univ.; 2. Dep. 
of Economics, Iowa State Univ.

164. SciQuest. 1981. Soybean squeeze. 54:5. July/Aug. *

165. Bacon, D.M.; Brear, F.; Moncrieff, I.D.; Walker, K.L. 
1981. The use of vegetable oils in straight and modifi ed 
form as a diesel engine fuels. In: R.A. Fazzolare and C.B. 
Smith, eds. 1981. Beyond the Energy Crisis: Opportunity 
and Challenge. Vol. III. Third International Conference on 
Energy Use Management. Oxford & New York: Pergamon 
Press. xl + p. 1241-1978. See p. 1525-33. Held 26-30 Oct. 
1981 in Berlin (West).
• Summary: Contents: Abstract. Vegetable oil diesel fuels. 
Vegetable oil structure. Fuel quality standards. Vegetable 
oil performance testing. Injector nozzle coking. Thermal 
polymerisation. Oxidative polymerisation. Engine test 
results. Alcoholysis. Discussion of fuel coking performance.
 Tables: (1) 1979 world production of 7 major vegetable 
oils: Soya is No. 1 by far with 15.3 million tons, followed 
by groundnut (5.8), sunfl ower (5.1) and rapeseed (4.2). (2) 
Fuel vegetable oils–Principal constituent acids [fatty acids 
+ carbon number and double bonds] (for 13 vegetable oils, 
incl. soya, saffl ower (high oleic), and rapeseed, low erucic).
 Figures: (1) Combustion noise vs. cetane no. (2) Fuel 

loop at 2600 RPM (for diesel vs. ethyl / sunfl ower). Photos: 
(1-2) Nozzle tip (sunfl ower oil). (3-8) Nozzle tip coking from 
different fuels.
 The section titled “Alcoholysis” begins: “One 
promising area in the modifi cation of vegetable oils for 
use as diesel fuel is the reduction of the molecular weight 
of the triglycerides by the substitution of glycerol by a 
monohydric alcohol such as methanol or ethanol. This 
results in a fuel with physical characteristics very closely 
resembling conventional gas oils, but with better combustion 
characteristics due to the absence of aromatic compounds.” 
“Ethyl ester of sunfl ower oil” was tested. There was a 
“reduction in smoke emission due to the absence of aromatic 
compounds.” “The production of monoesters from vegetable 
oils [involves]... large excesses of esterifying alcohol.”
 Note: The following terms do not appear in this paper: 
“fatty esters” or “transesterifi cation.” Address: Perkins 
Engines Ltd., Eastfi eld, Peterborough [Cambridgeshire] PE1 
5NA, UK.

166. Fuls, J.; Hugo, F.J.C. 1981. On-farm preparation of 
sunfl ower oil esters for fuel. In: R.A. Fazzolare and C.B. 
Smith, eds. 1981. Beyond the Energy Crisis: Opportunity 
and Challenge. Vol. III. Third International Conference on 
Energy Use Management. Oxford & New York: Pergamon 
Press. xl + p. 1241-1978. See p. 1595-1602. Held 26-30 Oct. 
1981 in Berlin (West). [5 ref]
• Summary: Contents: Abstract. Introduction. Physical and 
chemical characteristics of sunfl ower oil. Trans-esterifi cation 
of sunfl ower oil. Fuel properties of sunfl ower oil esters. On-
farm production of sunfl ower ester fuel. Effects of esters on 
diesel engines. Conclusions.
 The abstract begins: “The preparation of a diesel 
substitute fuel by means of trans-esterifi cation of sunfl ower 
oil is discussed. Different catalysts for trans-esterifi cation 
are evaluated and a typical on-farm process, using sodium 
hydroxide as catalyst, is presented.” The characteristics of 
the “ester-fuel” are discussed.
 “The desirable modifi cation to the sunfl ower oil 
molecule may be brought about by trans-esterifi cation to an 
ethyl ester or a methyl ester, using either ethyl alcohol or 
methyl alcohol, and a catalyst [NaOH = sodium hydroxide]. 
The chemical reaction is shown in Fig. 2.”
 In the fi rst trial, 400 liters of was produced in a process 
which could be duplicated fairly easily on farms.
 Note: The term “fatty esters” does not appear in this 
paper. Address: Div. of Agricultural Engineering, Dep. of 
Agriculture and Fisheries, Pretoria, Republic of South Africa.

167. Kaufman, K.R.; Ziejewski, M.; Morohl, M.; Jones, 
A.E. 1981. Sunfl ower oil and methyl ester as fuels for diesel 
engines. In: R.A. Fazzolare and C.B. Smith, eds. 1981. 
Beyond the Energy Crisis: Opportunity and Challenge. 
Vol. III. Third International Conference on Energy Use 
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Management. Oxford & New York: Pergamon Press. xl + p. 
1241-1978. See p. 1635-43. Held 26-30 Oct. 1981 in Berlin 
(West). [10 ref]
• Summary: “Sunfl ower oil, methyl ester, and blend of 50% 
sunfl ower oil and 50% #2 diesel fuel, and #2 diesel fuel were 
investigated at various speeds and loads in a four cylinder 
diesel engine.” Address: 1-3. Agricultural Engineering 
Dep., North Dakota State Univ., Fargo, ND 58105; 4. Allis-
Chalmers Engine Div., 151st and Halsted, Harvey, Illinois 
60426.

168. Lockeretz, W. 1981. Macro-level implications of using 
soybean oil as a diesel fuel. In: R.A. Fazzolare and C.B. 
Smith, eds. 1981. Beyond the Energy Crisis: Opportunity 
and Challenge. Vol. III. Third International Conference on 
Energy Use Management. Oxford & New York: Pergamon 
Press. xl + p. 1241-1978. See p. 1667-78. Held 26-30 Oct. 
1981 in Berlin (West). [23 ref]
• Summary: Contents: Abstract. Keywords. Introduction: 
The need for a broad view of soybean oil as a fuel. Soybeans 
in the world agricultural economy. Soybean consumption 
and production trends in the United States. Economics 
of soybean oil production in large and small facilities. 
Integration of total farm operations and the potential level 
of adoption. Macro-economic effects of using soybean oil as 
a fuel. Energy input-output ratio. Confl ict with alcohol fuel 
[ethanol] production. Summary and conclusions.
 Using a signifi cant amount of soybean oil as a fuel could 
signifi cantly increase its price and decrease its availability. 
“Even replacing just a minor fraction of U.S. petroleum 
based fuel with soybean oil would divert a large fraction of 
total U.S. soybean oil production, and, for that matter, of 
total world vegetable oil production.” “Finally, competition 
with ethanol for land and for high protein feed markets will 
probably be the most severe barrier facing use of soybean 
oil as a fuel,...” Address: Nutrition School, Tufts Univ., 
Medford, Massachusetts.

169. McCutcheon, R. 1981. Vegetable oil as a diesel fuel–
Soybean oil. In: R.A. Fazzolare and C.B. Smith, eds. 1981. 
Beyond the Energy Crisis: Opportunity and Challenge. 
Vol. III. Third International Conference on Energy Use 
Management. Oxford & New York: Pergamon Press. xl + p. 
1241-1978. See p. 1679-86. Held 26-30 Oct. 1981 in Berlin 
(West). [4 ref]
• Summary: The main objective of this study is to “obtain 
a usable alternative fuel which would not destroy engines.” 
Most of the testing was done with crude, degummed 
soybean oil because it requires the least amount of refi ning 
that produces a usable product. “The fi rst vegetable oil 
ester we could obtain was a methyl ester of rapeseed oil.” 
“Precombustion chamber engines work better with soybean 
oil than do direct injection engines.” “Vegetable oil esters 
are less apt to cause distress in an engine that are the oils 

themselves.” Address: Caterpillar Tractor Co., Peoria, 
Illinois.

170. Merrikin, E.J.; Ward, J.A. 1981. On-farm production 
of fuel from vegetable oil. In: R.A. Fazzolare and C.B. 
Smith, eds. 1981. Beyond the Energy Crisis: Opportunity 
and Challenge. Vol. III. Third International Conference on 
Energy Use Management. Oxford & New York: Pergamon 
Press. xl + p. 1241-1978. See p. 1697-1705. Held 26-30 Oct. 
1981 in Berlin (West).
• Summary: Various oil seeds (sunfl ower, rapeseed) have 
already been shown to yield vegetable oils that are suitable 
for use as fuels. This paper focuses on the equipment (an on-
farm screw press) and process needed to make such oils on 
a farm. “Ideally the screw press could be incorporated in a 
small package plant which in addition to the screw press and 
driving motor or diesel engine would include in one compact 
package all items... necessary to produce fuel oil from the 
seed being processed.” Oil clarifi cation equipment is needed 
for most oil seeds. The screw press cake is a valuable by-
product for use as a livestock feed. A photo shows the “On-
farm screw press package unit.” Address: Simon-Rosedowns 
Limited, Hull, UK.

171. Goering, C.E. 1981. Vegetable oil as a diesel fuel. 
Progress report. Appendix 10. In: Northern Agricultural 
Energy Center (NAEC). 1981. Vegetable Oil as Diesel Fuel, 
Seminar II. Peoria, Illinois: NAEC-CCRC. Held 21-22 Oct. 
1981, Peoria, Illinois. *
• Summary: Studying energy output-to-input ratios of 11 
oilseeds, the author found soybean to be highest (at 4.6) 
among unirrigated crops. Some irrigated crops had ratios 
of less than 1.0. Of the 11 vegetable oils, soybean oil was 
cheapest and was available in the greatest domestic quantity. 
The gross heating value of the oils was 87-89 per cent of no. 
2 diesel fuel. Eight parts of soybean oil were emulsifi ed with 
two parts 190-proof ethanol, with fi ve parts of 1-butanol as 
emulsifi er. The microemulsions performed as well as diesel 
fuel and were able to start a cold engine.

172. Harris, F.D.; Day, C.L.; Borgelt, S.C. 1981. Soybean oil 
as fuel. West Lafayette, Indiana: Agricultural Engineering 
Dept., Purdue University. *
Address: Lafayette, Indiana.

173. Hugo, F. 1981. Sunfl ower oil as a diesel fuel: The South 
African Research Program. In: Northern Agricultural Energy 
Center (NAEC). 1981. Vegetable Oil as Diesel Fuel, Seminar 
II. Peoria, Illinois: NAEC-CCRC. Held 21-22 Oct. 1981, 
Peoria, Illinois. *
• Summary: Incomplete removal of the catalyst used in 
the transesterifi cation process can result in severe system 
corrosion when the ester is used in the engine.
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174. Pischinger, G.; Clymans, F.C.; Sickman, R.S. 1981. 
Diesel oil substitution by vegetable oils–fuel requirements 
and vehicle experiments. Sao Paulo, Brazil: Volkswagen do 
Brazil S/A. *
• Summary: Peterson, Auld & Korus (1983, p. 1584) state: 
Volkswagen do Brasil (1981) “has tested vegetable oil in the 
Volkswagen Passet,... with a 30% salad oil blend with diesel, 
100% salad oil and processed methyl esters of the vegetable 
oils. Their tests strongly support the choice of monoesters, 
in place of straight vegetable oils, as the best diesel fuel 
alternative...” (p. 1584). Address: Volkswagen do Brasil, 
S/A, Sao Paulo, Brazil 04217.

175. Quick, Graeme R. 1981. A summary of some current 
research on vegetable oils as candidate fuels for diesel 
engines. In: Northern Agricultural Energy Center (NAEC). 
1981. Vegetable Oil as Diesel Fuel, Seminar II. Peoria, 
Illinois: NAEC-CCRC. Held 21-22 Oct. 1981, Peoria, 
Illinois. *
Address: Principal Research Scientist, Div. of Mechanical 
Engineering, Commonwealth Scientifi c and Industrial 
Research Organization (CSIRO), P.O. Box 26, Highett, 
Victoria, 3190, Australia.

176. American Society of Agricultural Engineers, ASAE 
Publication. 1982. Vegetable oil fuels. No. 4-82. 400 p. Aug.
• Summary: The proceedings of this international conference 
on plant and vegetable oils as fuels contain 44 articles / 
papers by leading researchers worldwide. Held 2-4 Aug. 
1982 at Fargo, North Dakota. While the majority of the 
papers deal with the potential of raw vegetable oils as fuel, 
several papers discuss the production of esters and the use 
of esters as engine fuels that showed more promise than did 
the raw oils. Scientists from Brazil, the Republic of South 
Africa, the Northern Regional Research Center (Peoria, 
Illinois), the University of North Dakota, and Deere and 
Company all made presentations regarding the conversion 
of vegetable oil, primarily sunfl ower oil, to methyl esters. 
References to transesterifi cation of vegetable oils cited by 
these authors include one published in the J. of the American 
Chemical Society in 1911, and others in 1944, 1948 (process 
patents), 1974, etc. The transesterifi cation process was well 
known and useful for purposes other than diesel fuel well 
before 1982. But by 1982 the transesterifi cation process was 
being adapted to produce a fuel. Address: ASAE, St. Joseph, 
Michigan.

177. Blankenship, Ted. 1982. Vegetable oil: Fill ‘er up? 
Diesel substitute fuels interest in energy crop. Soybean 
Digest. July/Aug. p. 16, 19.
• Summary: “Vegetable oils could become an important 
energy crop by end of the century, and even now could keep 
tractors running in an emergency. But a lot of problems need 
to be solved before on-farm seed presses contribute much to 

fuel independence, say specialists.
 “University and industry tests show straight vegetable 
oil in diesel engines can work. But certain problems must be 
overcome. Vegetable oil is too thick, not volatile enough, and 
if it gets into the crankcase, it can thicken lubricating oil and 
damage engines.
 “Despite these problems, however, some researchers 
are optimistic. Vegetable oils such as soybean, sunfl ower, 
saffl ower, peanut, rape, castor, corn, cottonseed, linseed 
and sesame are experimental as diesel fuel substitutes. 
But a signifi cant number of studies are under way–mostly 
sponsored by USDA–to change that.
 “Example: Stanley Clark and Mark Schrock, engineers 
at Kansas State University. They’re studying esters of 
soybean oil in a diesel engine. ‘Soybean oil has a lot of 
potential,’ says Clark, ‘because it is renewable, and can be 
used in diesel engines. Almost all tractors and combines use 
diesel fuel. Right now, though, we don’t have a real backup 
fuel.
 “’A big problem with vegetable oils is viscosity. 
Soybean oil, for example, is 10 times thicker than diesel fuel. 
Some other vegetable oils are even thicker. Caster oil is 100 
times thicker than diesel.
 “’Vegetable oil is so thick you get a different spray 
pattern coming out of injectors into the cylinders. Instead of 
a nice fan spray, you may get a stream. That causes ignition 
delay until it fi lls up. Then all of a sudden it takes off and 
you get diesel knock. You also have cold starting problems.’
 “Clark and Schrock say they are resolving the viscosity 
problem by reducing chemical complexity of soybean oil 
through ‘transesterifi cation.’
 “Clark explains this basically involves adding a small 
amount of alcohol–methyl, ethyl or butyl–and heating it with 
a catalyst. This stratifi es the oil, leaving ester plus glycerol.
 “’You just draw off soybean oil ester or glycerol,’ 
Clark says, ‘then you have a fuel with a viscosity close to 
regular diesel fuel. Marketing glycerol helps offset cost of 
manufacturing ester.’
 “You now have a fuel that will go through the injection 
nozzle, says Clark, but it still isn’t trouble-free. Lubricating-
oil thickening, for example, can be even more serious than 
viscosity. Other problems include injector-nozzle coking; a 
high cloud point; possible shortage of land for cultivation 
of vegetable oil plants; removal of oilseed crops from food 
supplies; and deterioration of vegetable oils in storage.
 “Coking deposits carbon and other substances on the 
spray nozzle and changes its spray pattern, notes Clark. 
Additives might help. High cloud point-temperature at which 
oil begins to get waxy and clog fi lters-might also benefi t 
from chemical additives. Clark also points out, diesel fuels 
have additive packages.
 “Availability of land, says U.S. Department of Energy 
(DOE) will have to be studied if vegetable oils become a part 
of the energy picture by the end of the century.
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 “By that time, DOE reports, demand for diesel fuel is 
expected to increase 25%–from 23-billion gallons a year 
now in the U.S. During the same period, diesel fuel supply 
is expected to decrease 4%. That’s why vegetable oils–and 
animal fats–are being studied so feverishly.
 “One of the federal government’s goals: have an 
alternative to diesel fuel by the end of the 1980s that would 
at least serve agricultural needs in times of shortage or a 
national emergency. Serving farm needs only, though, is a 
formidable task. Diesel fuel consumption on U.S. farms runs 
about 3.3-billion gallons a year.
 “Take soybean production for example. It constitutes 
about 80% of the total supply of vegetable oil in the 
U.S. National soybean oil production last year was about 
11.2-billion pounds or 1.5-billion gallons. More than 
1.7-billion pounds carried over into the new crop. Without 
large increases in acreage and/or improvement in yields, the 
U.S. could produce only a small proportion of the diesel fuel 
now used by American farmers.
 “In addition, advisability of diverting large amounts of 
vegetable oils from food to fuel is questioned. With soybean 
oil, Clark contends, this isn’t a serious problem.
 “’Soybeans are a well-established crop and production 
methodology is well known,’ he says. ‘We can increase 
production some if needed. More important, soybean plants 
supply their own nitrogen, thus reducing need for that 
additional fertilizer production. High-protein oil cake is 
obtained as a by-product, and it is a good food product.
 “’Oil yields are my main concern. It’s hard to see–with 
present production yields–producing more than 2 to 3 barrels 
per acre. We can supply a lot of farm energy needs on that 
basis, but when you start looking outside, you run out of 
acres in a hurry.’
 “Clark and others think plant breeding and other 
improvements will be needed to get more yield per acre.
 “Batelle Laboratories suggests the potential U.S. 
production of vegetable oils and animal fats per year is about 
2-billion gallons. To make a major impact as a fuel, the 
research organization says diverting existing production or 
processing capacity from food and industrial uses to diesel 
fuel use won’t be enough to do the job.
 “Batelle estimates production of 0.7-billion gallons 
of vegetable oil-animal fat per year for emergency fuel is 
possible in the short-term–assuming a critical need. It will 
require, though, sequential cropping on existing agricultural 
lands and the use of 100-million gallons of animal fat per 
year.
 “Intensive development of vegetable oils as emergency 
fuels raises this estimate to 4.8-billion gallons a year by 
1996. This will require expansion of conventional oil seed 
production on new lands; sequential cropping of oilseed 
crops; changes in crop rotation patterns to encourage oilseed 
production; harvesting new high yield oilseed crops such as 
Chinese tallow trees on new lands; and some diversion of 

animal fats from export to fuel use.
 “This level would exceed the demand for agricultural 
diesel fuel in 1996, says Batelle.
 “Though vegetable oil as a substitute for diesel fuel is no 
panacea, it has long-term potential. Vegetable oil can now be 
mixed with regular diesel fuel to stretch supplies by 10% to 
20% with little or no danger to engines, specialists report.”
 A photo shows Kansas State University ag engineers, 
Mark Schrock (left) and Stanley Clark (center) and their 
assistant Pine Peinaar with a diesel engine. They will test 
performance of soybean oil as a fuel for diesel engines.

178. Borgelt, S.C.; Harris, F.D. 1982. Endurance tests using 
soybean oil-diesel fuel mixture to fuel small pre-combustion 
chamber engines. American Society of Agricultural 
Engineers, ASAE Publication No. 4-82. p. 364-73. Aug. [2 
ref]
• Summary: Three Onan diesel engines were fueled with 
the following fuels: 100% diesel fuel, 25% soyoil-75% 
diesel fuel, 50% soyoil-50% diesel fuel. The engines were 
operated under 50-55% load for 1,000 hours. Results were 
grouped into fi ve classifi cations: General operation, fuel 
system, injector characteristics, engine wear and deposits, 
lubricating oil test analysis. The engines experienced no 
signifi cant differences in measured wear, drop in power, or 
increase in fuel consumption. As the percentage of soyoil in 
the fuel mixture increased, problems developed in the fuel 
and injection systems, the deposits increased, and lubricating 
oil analysis showed changes in wear patterns. Address: 
Agricultural Engineering Dep., Univ. of Missouri-Columbia.

179. Freedman, B.; Pryde, E.H. 1982. Fatty esters from 
vegetable oils for use as a diesel fuel. American Society of 
Agricultural Engineers, ASAE Publication No. 4-82. p. 117-
22. Aug. [11 ref]
• Summary: Vegetable oils have much greater viscosities 
and are much less volatile than No. 2 diesel oil. This has 
caused problems when such oils are used as a substitute 
for diesel fuel. “One promising solution to this problem, as 
shown by research in South Africa (Fuls and Hugo 1981) and 
elsewhere (Bacon et al. 1981), is to use fatty esters that can 
be obtained from the vegetable oils by transesterifi cation.” 
Transesterifi cation of sunfl ower and soybean oils to fatty 
esters have been carried out to study their reactions when 
used as a diesel fuel.
 Note: This is the earliest English-language document 
seen (Oct. 2017) that contains the word “esters” (or “ester”), 
or the word “transesterifi cation,” in connection with diesel 
fuel made from soybean oil. Address: 1. Research chemist. 
Both: Oilseed Crops Lab., NRRC, Peoria, Illinois.

180. Hawkins, C.S.; Fuls, J. 1982. Comparative combustion 
studies on various plant oil esters and the long term effects 
of an ethyl ester on a compression ignition engine. American 
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Society of Agricultural Engineers, ASAE Publication No. 
4-82. p. 184-97. Aug. [9 ref]
• Summary: The use of plant oil esters (from sunfl owerseed 
oil) to prevent injector coking was fi rst suggested in 1981 
by Bruwer et al. Address: Principal Engineers, Div. of 
Agricultural Engineering, Dep. of Agriculture and Fisheries, 
Silverton, Republic of South Africa.

181. Pischinger, G.H.; Falcon, A.M.; Siekman, R.W.; 
Fernandes, F.R. 1982. Methylesters of plant oils as diesel 
fuels, either straight or in blends. American Society of 
Agricultural Engineers, ASAE Publication No. 4-82. p. 198-
209. Aug. [2 ref]*
• Summary: A report on using vegetable oil esters in Brazil. 
Address: 1. Volkswagen do Brazil.

182. Quick, Graeme R. 1982. Preface. In: Vegetable Oil 
Fuels: Proceedings of the International Conference on Plant 
and Vegetable Oil as Fuels. St. Joseph, Michigan: ASAE. 
xiii + 400 p. Held 2-4 Aug. 1982 at Fargo, North Dakota, 
Holiday Inn. Illust. 23 cm. *

183. Ventura, L.M.; Nasciemento, A.C.; Bandel, W. 1982. 
First results with Mercedes-Benz DI diesel engines. In: 
Vegetable Oil Fuels: Proceedings of the International 
Conference on Plant and Vegetable Oils as Fuels. Held Aug. 
2-4 1982 in Fargo, North Dakota. *
• Summary: In Brazil and Germany, the authors used 
soybean methyl esters in endurance tests and fi eld tests. 
White smoke was reduced by an advance in the injection 
timing. Lubricating oil viscosity and black smoke were also 
decreased.

184. USA Today. 1982. Alternative fuel cars. 111:9-10. Dec. 
*
• Summary: Ethanol, soybean oil, and castor oil can be 
combined and used as a substitute for diesel fuel.

185. Fort, E.F.; Blumberg, P.N.; Staph, H.E.; Staudt, J.J. 
1982. Evaluation of cottonseed oils as diesel fuel. SAE 
Technical Paper Series No. 820317. *
• Summary: The fi rst report on the use of vegetable oil esters 
as diesel fuel in the United States.

186. Vegetarian Times. 1983. Would you put a soybean in 
your tank? May. p. 8.
• Summary: Volkswagen of Brazil has just completed 
successful road tests on four 13-ton diesel trucks that 
ran on 100% soybean oil. The tests showed that soy oil 
burns cleanly, is as rich in energy as diesel fuel, and gives 
off only an innocuous smell rather like that of hot oil 
sizzling in a frying pan. The idea of using vegetable oils 
as fuel substitutes is not new. Some 5% of auto fuel in the 
Philippines, for example, comes from coconut oil.

187. Fuls, J. 1983. The sunfl ower option to a diesel fuel 
substitute. Paper presented at the S.A.I.C.H.E. evening 
symposium “Diesel Fuel for S.A.–Some Answers” on 29 
June 1983. 19 p. [4 ref]
• Summary: Contents: Abstract. Introduction. Physical 
properties of sunfl ower seed oil. Engine performance: 
Direct injection engines fueled with sunfl ower oil, attempts 
to prevent injector coking, fuel additives. Trans-esterifi ed 
sunfl ower oil. Materials compatibility of sunfl ower oil and 
-esters. Conclusions. Address: Pr. Eng., Senior Engineer, 
Agricultural Energy Research, Div. of Agricultural 
Engineering, Dep. of Agriculture, Private Bag X515, 
Silverton, 0127, Republic of South Africa.

188. Peterson, C.L.; Auld, D.L.; Korus, R.A. 1983. Winter 
rape oil fuel for diesel engines: Recovery and utilization. J. 
of the American Oil Chemists’ Society 60(8):1579-87. Aug. 
[25 ref]
• Summary: An early publication by this group. The 
main oils tested are sunfl ower oil, linoleic saffl ower, oleic 
saffl ower, winter rape (Brassica napus L.), and spring rape. 
A blend of 70% winter rape oil and 30% No. 1 diesel oil 
“has been successfully used to power a small single-cylinder 
diesel engine for 850 hours. No adverse wear, effect on 
lubricating oil or effect on power output were notes.”
 Volkswagen do Brasil (1981) “has tested vegetable 
oil in the Volkswagen Passet,... with a 30% salad oil blend 
with diesel, 100% salad oil and processed methyl esters of 
the vegetable oils. Their tests strongly support the choice of 
monoesters, in place of straight vegetable oils, as the best 
diesel fuel alternative... Incomplete removal of the catalyst 
used in the transesterifi cation process can result in severe 
system corrosion when the ester is used in the engine” (p. 
1584). Address: 1. Dep. of Agricultural Engineering; 2. Dep. 
of Plant and Soil Sciences; 3. Dep. of Chemical Engineering. 
All: Univ. of Idaho, Moscow, ID 83843.

189. Soybean Digest. 1983. Soy fuel is risky. July/Aug. p. 9.
• Summary: “After nearly 85,000 miles of road tests 
Growmark’s petroleum division says mixing soybean oil 
with fuel to power diesel engines is risky.”
 In an emergency or shortage situation, a 2:1 blend of 
diesel fuel and soybean oil will work, but it increases total 
operating costs by about 9 cents per mile when compared 
with straight diesel and engine manufacturers are reluctant to 
warrant engines to cover vegetable oils. But the study found 
no unusual wear of engine parts and no signifi cant loss of 
power using the fuel blend.

190. Al-Kahtani, H.A.M.; Hanna, M.A.; Handel, A.P. 1983. 
Vegetable oil as a diesel fuel: Seminar III. In: Agricultural 
Reviews and Manuals, USDA Agricultural Research Service, 
Publication ARM-NC-28. 176 p. ARM-NC-28. See p. 63-70. 
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Held 19-20 Oct. 1983. [18 ref]
• Summary: The section titled “Effect of water quality on 
degumming and stability of soybean oil” (p. 63-70) states: 
Most of the hydratable phosphatides can be removed from 
the oil by degumming, but the nonhydratable phosphatides 
(Ca and Mg phosphatides) remain in the degummed oil. 
“Letan and Yaron (1972) reported that the presence of Ca 
and Mg in crude and degummed oil prevented complete 
elimination of phosphatides by hydration.”
 “In conclusion, the oxidative stability of degummed 
oil decreased as the metal concentration increased.” When 
degumming soybean oil, hard water with levels of calcium 
carbonate or magnesium carbonate greater than 150 gm 
per liter should not be used. Address: Univ. of Nebraska, 
Lincoln, Nebraska 68583.

191. Clark, S.J.; Wagner, L.; Schrock, M.D.; Piennaar, P.G. 
1983. Methyl, ethyl, and butyl soybean esters as a renewable 
fuel for diesel engines. In: Agricultural Reviews and 
Manuals, USDA Agricultural Research Service, Publication 
ARM-NC-28. Vegetable Oil as a Diesel Fuel: Seminar III. 
See p. 119-24. Held 19-20 Oct. 1983. [6 ref]
• Summary: “Abstract: Two-hundred hour fuel-screening 
tests were performed on a John Deere 4239 TF direct 
injected, turbocharged diesel engine using ethyl, methyl, 
and butyl esters of soybean oil as a fuel. An additional 200-
hour test was performed using Phillips reference diesel fuel 
to provide a standard of comparison. Engine performance 
tests showed that the ester fuels compared very well with 
the diesel reference fuel. Emissions tests showed that 
nitrous oxide levels were higher for the ester fuels. Engine 
blueprinting and oil tests indicated that wear rates of the ester 
fuels were comparable with the diesel reference fuel.”
 “Fuel Properties: Transesterifi cation is the process of 
reacting a triglyceride with an alcohol in the presence of 
a catalyst to produce glycerol and fatty acid esters. The 
molecular weight of a ‘typical’ ester molecule is roughly 
one-third of that of a ‘typical’ soybean oil molecule and has a 
much lower viscosity.
 “Since the viscosity of the fuel was of prime concern 
because of its effect on injector nozzle spray patterns, 
extensive viscosity tests were done to determine how much 
the transesterifi cation process did change the viscosity...” 
Address: Agricultural Engineering Dep., Kansas State Univ., 
Manhattan, KS 66506.

192. Pischinger, G.H.; Falcon, A.M.; Siekmann, R.W. 1983. 
Soybean ester as alternative diesel fuel tested in DI engine-
powered Volkswagen trucks. In: Agricultural Reviews and 
Manuals, USDA Agricultural Research Service, Publication 
ARM-NC-28. Vegetable Oil as a Diesel Fuel: Seminar III. 
See p. 145-52. Held 19-20 Oct. 1983. [4 ref]
• Summary: “Abstract: Tests with straight methylester of 
soybean oil (MESO) in DI-engined VW [Volkswagen] 13-

ton GVW trucks gave good performance, drivability, and 
consumption. High lubricating-oil dilution by unburned 
MESO in the unmodifi ed DI engine demands a lube-oil 
drain at 20 per cent of the recommended period for diesel 
oil. There are two solutions to minimize the lubricating-oil 
dilution in order to permit reaching the recommended lube-
oil drain period for diesel oil: minor engine modifi cation, 
such as changes to the injector characteristics, or the use of 
a maximum of 30-per cent volume of MESO in the diesel oil.
 “Introduction: Numerous alternative fuels have been 
proposed in Brazil to reduce the demand for diesel oil. Both 
straight biomass fuels, such as alcohols and vegetable oils, 
and their mixtures with petroleum derivatives have been 
considered...” Address: 1. Manager of the Research Div.; 2. 
Manager of the Applied Research Dep.; 3. Manager of the 
Research Dep. of Energy Technology and Alternative Fuels. 
All: Volkswagen do Brasil, S.A.

193. Siekmann, R.W.; Pischinger, G.H. 1983. Evaluation of 
lubricating oil contaminated with small amounts of soybean 
oil ester in comparison with normal diesel in operation. In: 
Agricultural Reviews and Manuals, USDA Agricultural 
Research Service, Publication ARM-NC-28. Vegetable Oil 
as a Diesel Fuel: Seminar III. See p. 163-68. Held 19-20 Oct. 
1983. [7 ref]
• Summary: “Abstract: DI engine operation with esters of 
plant oil as straight fuel results under certain conditions in 
an excessive lubricating-oil dilution that may infl uence the 
lubricating capacity.
 “In order to evaluate this occurrence, samples of various 
lube-oil/ester mixtures are tested in the Four Ball Tester. 
While new lube oil (MIL-L 2104C, API CD, SAE 30) 
contaminated with up to 35% of ethylester of soybean oil 
showed reduced wear properties, used lube oil containing 5% 
of ester demonstrated greater wear.
 “Introduction: Plant oils, particularly in the form of 
their methyl- and ethylesters, show a high potential for 
gasoil substitution. The transesterifi cation modifi es most 
of the fuel-relevant properties of plant oil so that they meet 
the most important diesel requirements, specially adequate 
viscosities and cetane numbers (1).
 “Engines fueled with methylesters showed that 
combustion chamber deposits, observed when using 
unprocessed plant oils, were practically eliminated. Tests 
with the Volkswagen 1.6 liter IDI engine gave totally 
satisfactory results (2).” Address: Volkswagen do Brasil, S.A.

194. USDA. 1983. Vegetable oil as diesel fuel: Seminar 
III. Agricultural Reviews and Manuals. USDA Agricultural 
Research Service, Publication. ARM-NC-28. 176 p. See p. 
65, 119, 153, 163. Held 19-20 Oct. 1983. [130 ref]
• Summary: Contains several sections that mention soybean 
oil; each is cited separately. Address: Washington, DC.
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195. Peterson, C.L.; Wagner, G.L.; Auld, D.L. 1983. 
Vegetable oil substitutes for diesel fuel. Transactions of the 
ASAE 26(2):322-27, 332. March/April. [25 ref]
• Summary: Contents: Introduction. Review of the literature 
(References to vegetable oil as a potential diesel fuel have 
occasionally appeared in the literature since 1900 with 
many different types of oil being mentioned. However, not 
until the energy crisis of 1974 was there serious interest in 
the subject). Procedure. Results and discussion: chemical 
properties, physical properties. Short term performance tests. 
Long term engine screening tests: tractor demonstration.
 “Conclusions and observations: While vegetable oil 
cannot yet be recommended as a fuel for general use, 
considerable progress in utilization has been made.” Six 
specifi c conclusions and observations resulting from 
this study are given. Address: 1. Dep. of Agricultural 
Engineering; 2. Dep. of Plant and Soil Sciences; 3. Dep. 
of Chemical Engineering. All: Univ. of Idaho, Moscow, ID 
83843.

196. Peterson, C.L.; Auld, D.L.; Thompson, J.C. 1983. 
Experiments with vegetable oil expression. Transactions of 
the ASAE 26(5):1298-1302. [10 ref]
• Summary: Contents: Abstract. Introduction. Review of 
literature. University of Idaho small scale processing plant 
(CeCoCo). Maintenance. Procedure. Seed types processed: 
Winter rape, saffl ower, sunfl ower, peanut, and dog fennel. 
Discussion. Conclusions and recommendations. Address: 
Univ. of Idaho, Moscow, ID 83843.

197. Suh, Sang Ryong. 1983. On-farm production of soybean 
oil and its properties as a fuel. PhD thesis, University of 
Missouri–Columbia. 209 p. Page 3867 in volume 44/12-B of 
Dissertation Abstracts International. *
Address: Univ. of Missouri–Columbia.

198. Harwood, Henrick J. 1984. Oleochemicals as a fuel: 
Mechanical and economic feasibility. J. of the American Oil 
Chemists’ Society 61(2):315-24. Feb. [20 ref]
• Summary: The status of vegetable oils as diesel fuel 
substitutes is currently dubious. The present mechanical 
problems in long term use that have not yet been solved 
and they will probably not be price competitive in the near 
future, though the price differential is decreasing. Between 
1950 and 1974, vegetable oil fuel would have cost 10-15 
times more than diesel fuel. This ratio steadily decreased 
from 1975 on, until in 1981 vegetable oil fuel cost only about 
twice as much as diesel fuel, and in 1982 it cost only 75% 
more. In 1982 soy oil diesel fuel cost about $1.75/gallon. It 
is preferable to use these oils in small proportions blended 
with diesel fuels. Address: Research Triangle Inst., P.O. Box 
12194, Research Triangle Park, North Carolina, 27514.

199. Quick, Graeme R. 1984. Ester-based fuels from 

vegetable oils. Dep. of Agriculture, New South Wales, 
Advisory Note No. 8/84. March. 2 p. Agdex 761.
• Summary: “This analysis suggests that, based on the 
opportunity cost of the oilseed crop, and on the minimal 
keeping quality and off-farm value of the meal, a producer 
would be far better off to sell his oilseed and purchase diesel 
fuel. There are still a number of unresolved questions about 
the use of ester-based fuels in diesel engines, and there is 
defi nitely no warranty from engine manufacturers if such 
materials are used as fuels in Australia.
 “What are esters? The abbreviation ‘esters’ refers to 
interesterifi cation or transesterifi cation of triglyceride oils 
and fats to produce a lower-viscosity solvent which is 
more compatible with diesel engine systems than are the 
vegetable oils or animal fats from which they are derived.” 
Address: Director of Agricultural Engineering, Agricultural 
Engineering Centre, Glenfi eld, Australia.

200. Clark, S.J.; Wagner, L.; Schrock, M.D.; Piennaar, P.G. 
1984. Methyl and ethyl soybean esters as renewable fuels 
for diesel engines. J. of the American Oil Chemists’ Society 
61(10):1632-38. Oct. [6 ref]
• Summary: The main problems with using straight 
soybean oil as fuel in a compression ignition internal 
combustion [diesel] engine are caused by high fuel viscosity. 
“Transesterifi cation of soybean oil with an alcohol provides 
a signifi cant reduction in viscosity, thereby enhancing the 
physical properties of the renewable fuel to improve engine 
performance.” Address: Agricultural Engineering Dep., 
Kansas State Univ., Manhattan, Kansas.

201. Freedman, B.; Pryde, E.H.; Mounts, T.L. 1984. 
Variables affecting the yields of fatty esters from 
transesterifi ed vegetable oils. J. of the American Oil 
Chemists’ Society 61(10):1638-43. Oct. [30 ref]
• Summary: “Transesterifi cation reaction variables that 
affect yield and purity of the product esters from cottonseed, 
peanut, soybean and sunfl ower oils include molar ration of 
alcohol to vegetable oil, type of catalyst (alkaline vs. acidic), 
temperature and degree of refi nement of the vegetable 
oil.” At temperatures of about 32ºC, vegetable oils were 
99% transesterifi ed in ca. 4 hours with a alkaline catalyst. 
Address: Northern Regional Research Center, Peoria, Illinois 
61604.

202. Goering, Carroll E.; Fry, Bob. 1984. Engine durability 
screening test of a diesel oil / soy oil / alcohol microemulsion 
fuel. J. of the American Oil Chemists’ Society 61(10):1627-
32. Oct. [11 ref]
• Summary: This hybrid caused less engine wear than 
regular No. 2 diesel fuel, but created “greater deposits of 
carbon and lacquer on the injector tips, intake valves and 
tops of the cylinder liners.” Also, engine performance was 
degraded by about 5% at the end of the 200-hour test. 
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Address: Dep. of Agricultural Engineering, Univ. of Illinois, 
Urbana, IL 61801.

203. Power Farming Magazine (Sydney, Australia). 1984. 
Product report: Alternate fuel could save money. 93(10):10. 
Oct.
• Summary: A low-cost fuel based on vegetable oils, 
known to have potential for more than 89 years, may offer 
signifi cant savings compared with petroleum distillate. The 
fuel is based on a new scientifi c development, which uses a 
catalyst then removes the catalyst at the end of the process. 
This reduces the viscosity of the vegetable oil from about 8 
times that of distillate-based fuels to about the same.
 “Now the two fuels, Bio-Diesel and distillate, are 
virtually identical.”
 Note: This is the earliest English-language document 
seen (Oct. 2017) that contains the word “Bio-Diesel” 
(regardless of capitalization or hyphenation). The evidence 
indicates that this word was coined in 1984 by: Bio-Energy 
(Australia) Pty. Ltd. 155 Rath Road North, Kirrawee, N.S.W. 
2232, Australia.

204. Pryde, E.H. 1984. Vegetable oils as fuel alternatives–
Symposium overview. J. of the American Oil Chemists’ 
Society 61(10):1609-10. Oct. Papers from the symposium 
on Vegetable oils as fuel alternatives presented at the 74th 
AOCS Annual Meeting held in Chicago, Illinois, May 8-12, 
1983. [9 ref]
• Summary: A review of “Papers from the symposium on 
Vegetable oils as fuel alternatives presented at the 74th 
AOCS Annual Meeting held in Chicago, Illinois, May 8-12, 
1983.”
 Contents: Abstract. Introduction. Viscosity effects. 
Specifi cations. Microemulsions. Simple esters.
 “Several encouraging statements can be made about 
the use of vegetable oil products as a fuel as a result of the 
information presented in these symposium papers. Vegetable 
oil ester fuels have the greatest promise...” Address: Northern 
Regional Research Center, Peoria, Illinois 61604.

205. Ryan, T.W., III; Dodge, L.G.; Callahan, T.J. 1984. 
The effects of vegetable oil properties on injection and 
combustion in two different diesel engines. J. of the 
American Oil Chemists’ Society 61(10):1610-19. Oct. [21 
ref]
• Summary: Four different vegetable oils (including 
cottonseed oil, peanut oil, soybean oil, and sunfl ower 
oil), each in at least 3 different stages of processing, are 
discussed. Address: Southwest Research Inst., San Antonio, 
Texas 78284.

206. Sims, Ralph E.H.; Meister, A.D. 1984. Production and 
economics of rapeseed oil and tallow esters as alternative 
fuels for compression ignition engines. Energy in Agriculture 

(Netherlands) 3:323-32. [8 ref]
• Summary: Contents: Abstract. Introduction. Rapeseed 
oil: Economics. Tallow esters; economics. Conclusions. 
Acknowledgements. Rapeseed oil is too expensive relative to 
diesel. However tallow, which is presently being “produced 
in large volumes as a by-product of the meat industry and 
exported mainly for soap and candle manufacture, could be 
converted into esters as a total cost less than the ex-refi nery 
diesel price.
 In 1979, the original work on tallow and rapeseed oil 
fuels in New Zealand was begun at Massey Univ. Address: 1. 
Dep. of Agricultural / Horticultural Mechanisation; 2. Dep. 
of Agricultural Economics. Both: Massey Univ., Palmerston 
North, New Zealand.

207. Villar, Sandra de Castro; Barreto, A.J.B.; Falcone, 
S.F.; Jamil, D.F. 1984. [Use of vegetable oils as diesel fuels 
(Abstract)]. Informativo do INT (Information Bulletin of 
the National Inst. of Technology, Rio de Janeiro, Brazil) 
17(32):20-27. (Chem. Abst. 103:107582p). [Por]*
• Summary: Vegetable oils, including soybean oil, were 
studied for use as fuels in diesel engines, either mixed with 
diesel fuel or alone. When an oil is used alone, it is modifi ed 
by thermal or catalytic cracking or by esterifi cation. Also 
discusses some aspects of the generation and use of by-
products during cracking.

208. Bertrand, Jean-Pierre; Laurent, Catherine; Leclercq, 
Vincent. 1984. Soja. Aus dem Franzoesischen von Felicitas 
Schaetzl [Soya. Translated from the French by Felicitas 
Schaetzl]. Zurich, Switzerland: Unionsverlag. 130 p. Illust. 
No index. 21 cm. Reprinted in 1988. [8 ref. Ger]
• Summary: A German translation of Le Monde du Soja 
(1983), this book gives a very good overview (from the 
French point of view) of the development of the soybean 
plant in the context of world agriculture. However it suffers 
from lack of an index.
 Contents: 1. The soybean in the world economy: Portrait 
of a “sacred grain,” soybean meal / cake–a high-value feed, 
soy oil–from diesel motors to ice cream, soy protein–the 
industrialized protein. Sidebar, by Verena Krieger: Soymilk 
and tofu, miso, tamari, shoyu and soy sauce, tempeh, 
soy sprouts. Producers and users. 2. The soya complex: 
Consumers and producers without power, the producers–a 
club with contradictions, the multinationals in the middle of 
the soya chain (a profi le of each of the largest multinationals:  
{USA}, Bunge & Born {Argentina}, Cargill {USA}, Central 
Soya {USA}, Continental Grain {USA}, Louis Dreyfus 
{France}, Ralston Purina {USA}, A.E. Staley {USA}, 
Unilever {England/Holland}, p. 30-31), the international 
wholesale business, the commodity exchange as a barometer.
 3. How prices are determined: Subsidy politics in the 
USA, price guarantees in Brazil, the price of soybean meal 
and soy oil. 4. From sacred bean to soya complex–a look 
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back: Colonial times, Europe becomes curious, the American 
soya complex is born, the struggle over margarine, soybean 
meal becomes successful, the war as a big opportunity, soya 
conquers America, soya against cotton–the oil battle.
 5. Soya from the Americas conquers the world: The 
Marshall Plan–the fi rst clever offensive, Public Law 480–
food aid with a club-foot, trade pressure under the banner 
of free trade. 6. The politics of the importing countries: 
U.S. soya vs. EU cereal grains, France–the model of protein 
dependency, in the maze of European agrarian politics, 
Japan–the free way for imports. 7. The embargo of 1973–
Trade war and crisis: the exchange awakens.
 8. Brazil–The new soybean giant: The export sector 
is nursed back to health, credit–but not for everyone, the 
export boom, the equal weight problem. 9. The newcomers–
Argentina and Paraguay. Paraguay, a little appendage of 
Brazil?, startup diffi culties in Argentina, help for Soviet 
stock-farming.
 10. The new questions: The Eastern Bloc in the confl ict 
of goals, industrial comeback of the soybean in China, 
developing countries–meat and oil for the poor? 11. The 
reverse side of the “Soya Model:” Brazil–Flight from the 
land, dependency, and hunger, Tunisia–adulterated olive 

oil, Senegal as loser in the peanut / soya battle, a model of 
supply dependency.
 12. Which alternatives? A “protein plan” in the European 
Union, better utilization of the green forage stock, industrial 
amino acids–a way out / escape? 13. Plant- vs. animal 
protein: Industrial soya protein–food of the future?, the Third 
World, a large market with the ability to pay, a future with 
contradictions.
 Figures: (1) The various basic ingredients and 
commodities that can be made from the soybean (p. 11). (2) 
Overview of the use of soybeans and soy products (p. 14-
15). (3) Soybean production and trade worldwide, 1980/81, 
Sept. to Oct., in million metric tons. (4) German newspaper 
headlines concerning soybeans, 1983-84 (p. 36). (5) Map of 
worldwide soybean trade, 1935-1939, in 1000 metric tons 
(p. 46). (6) Map of worldwide soybean trade, 1948-1949, 
in 1000 metric tons (p. 59). (7) Map of worldwide soybean 
trade, 1980, in 1000 metric tons (p. 63). (8) Graphs of 
soybean exports, from USA, from Brazil, from Argentina (p. 
83). (9) Bar graph–Yield of protein in kg of protein per ha: 
Soybeans 7,900. Alfalfa 7,200. Potatoes 5,000. Maize 4,500. 
Poultry 1,200. Pork 800. Milk 700. Beef 600 (p. 120).
 About the authors:
 Jean-Pierre Bertrand, an agronomist (ingénieur 
agronome) and economist, is a research fellow at the French 
National Institute for Agricultural Research (Institut national 
de la recherche agronomique, INRA).
 Catherine Laurent, a veterinarian and economist, is the 
author of a doctoral thesis on the soybean industry (fi lière 
du soja). Vincent Leclercq, an agronomist (ingénieur en 
agriculture) and economist, is a research associate at the 
INRA, for the International Economics Laboratory in 
Montpellier (Laboratoire d’économie internationale de 
Montpellier). He is also a member of Solagral, which stands 
for Agro-Food Solidarity (Solidarités agro-alimentaires). 
Address: France.

209. CRT Farmers Annual (Australia). 1984. Farm produced 
diesel fuel. p. 84.
• Summary: Every farmer must be interested in the idea of 
growing his own diesel fuel–especially if the cost is about 
half the current price of petroleum based distillate.
 “Commercial reality: A self-contained, on-farm process 
developed by Bio-Energy (Australia) Pty. Ltd, headquartered 
in Sydney, has now reached a stage of commercial reality; it 
is called Bio Fuel.
 “According to the company’s Managing Director, Mr. 
Max Strong, the Bio-Energy process has already attracted 
a great deal of attention from a number of farmers, a large 
mining company and sources in the Pacifi c Islands.”
 “Continuing, Mr. Strong said, ‘Completely satisfactory 
diesel fuels can be made from a range of oil seeds, well 
known to Australian farmers, such as soya bean, rape seed, 
linseed, peanuts, saffl ower and sunfl ower.”
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 A fl ow-diagram shows the process, which results in 
esterifi ed vegetable oil with a catalyst added, then removed. 
A photo shows the equipment. An illustration shows the “Bio 
Energy” logo.

210. Bio-Energy (Australia) Pty. Ltd. 1984? Subject: Low 
cost diesel fuel (Brochure). Kirrawee, N.S.W., Australia. 4 p. 
28 cm. Undated.
• Summary: On the front page, below the title, against a 
background of mature soybeans: “Bio Energy Bio-Diesel. 
The economics. The equipment. The benefi ts. The fuel 
source. Engine performance.”
 On the two-page spread inside: “Low cost diesel fuel, 
Bio-Diesel, is the culmination of long research coupled 
with newly developed and patented production processing 
using vegetable oils as the raw material.” Each of the main 
points on the cover is then explained in detail; the term 
“Bio-Diesel” is used repeatedly. A large photo shows the 
equipment with the caption: “Bio-Diesel technology makes 
low cost diesel fuel production a reality Now.” The section 
titled “The fuel source” states: “Diesel fuels can be made 
from a range of oil seeds including saffl ower, soybean, rape 
seed, linseed, cotton seed, peanut, sunfl ower, and cotton oils. 
The new Bio-Diesel is simply based on processed vegetable 
oils.” A fl ow-diagram shows the process, which results in 
esterifi ed vegetable oil with a catalyst added, then removed. 
Address: 155 Rath Road North, Kirrawee, N.S.W. 2232, 
Australia. Phone: (02) 542 3444.

211. Sydney Morning Herald (Sydney, New South Wales, 
Australia). 1985. Bio-tech is in. April 17. p. 26.
• Summary: “Bio-tech has replaced hi-tech as the goer on 
Australian stock exchanges.” On April 4, Sogeri Corporation, 
once a plantation operator in Papua New Guinea, was 
relisted in Sydney as the bio-tech pioneer of two processes, 
one of which makes a low-cost diesel fuel technology and 
the other which enables a by-product of the bio-diesel 
process to be converted into a food-grade human protein.
 The new technology enables common vegetable oil 
seeds to be converted into a low-cost diesel fuel, which 
can be used to power conventional diesel engines with no 
alterations.
 Sogeri’s managing director, Max Strong. is also the 
inventor of the bio-diesel process. Address: AP Business 
writer.

212. Korus, R.A.; Jo, J. 1985. Esters of vegetable oils. 
University of Idaho, College of Agriculture, Agricultural 
Experiment Station, Miscellaneous Series No. 88. p. 31-35. 
April. [6 ref]
• Summary: This is part of a larger report titled “The 
potential of vegetable oil as an alternate source of liquid fuel 
for agriculture in the Pacifi c Northwest–III.”

213. Lipinsky, E.S.; Anson, D.; Longanbach, J.R.; Murphy, 
M. 1985. Thermochemical applications for fats and oils. J. of 
the American Oil Chemists’ Society 62(5):940-42. May. [15 
ref]
• Summary: Increasing production of fats and oils and 
increasing uncertainties regarding the reliability of petroleum 
resources make it desirable to reconsider thermochemical 
applications of fats and oils. Diffi culties associated with the 
use of fats and oils for vehicular applications are discussed, 
and use in stationary diesel engines is suggested.
 Conventional kerosene space heaters are designed to 
make use of the vaporization behavior of this fuel. Changes 
in heater design are required to take into account the 
pyrolytic degradation of the fuel when fats and oils are used, 
and a traveling grate burner was designed for this purpose. 
Address: Battelle, Columbus Laboratories, 505 King Ave., 
Columbus, Ohio 43201.

214. Korus, Roger A.; Jo, Jaiduk; Peterson, C.L. 1985. A 
rapid engine test to measure injector fouling in diesel engines 
using vegetable oil fuels. J. of the American Oil Chemists’ 
Society 62(11):1563-64. Nov. [8 ref]
• Summary: The vegetable oils tested were winter rapeseed 
and saffl ower. Soy oil was not used. Transesterifi cation is 
not mentioned. Address: 1-2. Dep. of Chemical Engineering; 
3. Dep. of Agricultural Engineering. All: Univ. of Idaho, 
Moscow, ID 83843.

215. Baldwin, A.R.; Fulmer, R.W. 1985. Expanding 
opportunities for utilization of soybean oil and protein. In: 
R. Shibles, ed. 1985. World Soybean Research Conference 
III: Proceedings. Boulder, Colorado: Westview Press. xxiii + 
1262 p. See p. 135-41. [6 ref]
• Summary: Contents: Potential protein uses: Products for 
rumen feeds, protein meals in animal feeds, other animal 
and pet foods, human foods/ingredients, use of soy fl our 
in breads and bread-like, dough-based products. Potential 
soybean oil industrial uses: Dust controller, kerosene 
and diesel fuel additive replacement, carrier in pesticide 
applications, a chemical building block. Fabricated food 
opportunities. Vegetable oils vs. animal fats. Summary. 
References. Address: Cargill, Inc., 4854 Thomas Ave., South, 
Minneapolis, Minnesota 55410.

216. Beauregard, L.G.; Erickson, D.R. 1985. New non-food 
uses of soybean oil. In: R. Shibles, ed. 1985. World Soybean 
Research Conference III: Proceedings. Boulder, Colorado: 
Westview Press. xxiii + 1262 p. See p. 231-36. [3 ref]
• Summary: Contents: Soybean oil in pesticide formulations. 
Soybean oil as a dust suppressant in grain elevators. Soybean 
oil in chemical products manufacturing and as an alternate 
fuel (for diesel engines). Conclusion. References.
 Concerning soybean oil a dust suppressant in grain 
elevators, in 1952 Moen and Dalquist patented the use of an 
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oil emulsion to reduce the dustiness in grain. It was not until 
the late 1970s, however, that the concept of using vegetable 
oils for suppressing dust in grain elevators began to emerge. 
The fi rst work was done by the U.S. Grain Marketing 
Research Laboratory in Kansas and published by Lai and 
co-workers in 1981. They found that only soybean oil and 
lecithin showed long-range dust-suppressing effects.
 Concerning soy oil as an alternate fuel for diesel 
engines, “research thus far indicates that pure soybean oil 
can cause damage to motors when used for extended periods. 
Blends of soybean oil with diesel oil can be used, with 
effects on the motor in inverse proportion to the proportion 
of soybean oil in the mixture. Small proportions of soybean 
oil (10 to 20%) in diesel fuels apparently cause no harmful 
effects on the engines over the short term.” Conclusion: 
“These are areas of extensive activity for the American 
Soybean Association, and all progress made in opening such 
new markets will contribute signifi cantly towards reducing 
what, until now, has been an almost constant surplus of 
soybean oil on the U.S. market.” Address: American Soybean 
Assoc., 777 Craig Road, St. Louis, Missouri 63141.

217. Schlautman, N.J.; Schinstock, J.L.; Hanna, M.A. 1986. 
Unrefi ned expelled soybean oil performance in a diesel 
engine. Transactions of the American Society of Agricultural 
Engineers 29(1):70-73, 80. Jan/Feb. [7 ref]
• Summary: A 159-hour test was conducted using a fuel 
blend of 75% unrefi ned mechanically expelled soybean oil 
and 25% diesel fuel. Address: Agricultural Engineering Dep., 
Univ. of Nebraska, Lincoln.

218. Niehaus, Robert A.; Goering, C.E.; Savage, L.D., Jr.; 
Sorenson, S.C. 1986. Cracked soybean oil as a fuel for 
a diesel engine. Transactions of the American Society of 
Agricultural Engineers 29(3):683-89. May/June. [6 ref]
• Summary: “The use of vegetable oil as a substitute or 
an alternative for diesel fuel is not a new idea. As early as 
1900, Dr. Rudorf Diesel was known to have fueled one of his 

engines with peanut oil” (see W.R. Nitscke and C.M. Wilson. 
1965. Rudolf Diesel, pioneer of the age of power. Univ. of 
Oklahoma Press). Address: 1. Reliability Engineer, Detroit 
Diesel Allinson, Indianapolis, Indiana; 2-4. Univ. of Illinois, 
Urbana.

219. MinnSoy Digest. 1986. Serial/periodical. North 
Mankato, Minnesota: Minnesota Soybean Research & 
Promotion Council. Frequency: Monthly or bimonthly.
• Summary: This is an example of a newsletter published 
by one of the Qualifying State Soybean Boards under the 
national soybean checkoff program. All issues in 1995 
consisted of a single sheet of paper printed front and back. 
Examples of articles: Feb. 1995–International marketing 
focus turns to Asia. China’s economic reforms will mean 
more U.S. ag trade. China becomes soybean importer. As 
meat consumption in China rises, soy-based feed demand 
grows. Iowa / Minnesota Soybean Association Identity-
Preserved Marketing Conference (1 March 1995 at Ames, 
Iowa). April 1995–Biodiesel to be used in Lake Superior 
research vessel. Minnesota taking part in fi rst-ever federal 
fl eet testing (using methyl soyate diesel fuel). About the 
Energy Policy Act (EPACT). Biodiesel facts. May/June 
1995–3 new varieties–Glacier, Granite and Freeborn are 
released. High protein genes identifi ed by University of 
Minnesota researchers. Enter the Minnesota Soybean 
“Cooking with soy” recipe contest (Entries must be 
postmarked no later than June 15, 1995). August/September–
MSR&PC approves research projects for coming year.
 Talk with Bonnie McCarvel, executive director of the 
Minnesota Soybean Research & Promotion Council. 1996. 
Feb. 2. This periodical has been published since at least 
1986. It is currently printed by Intertec in Minneapolis 
and inserted into the roughly 22,000 copies of Soybean 
Digest that are mailed each month to Minnesota soybean 
farmers. Some other state soybean associations have similar 
periodicals, but not all. The text is written in Minnesota, 
but the main source of the news information comes from 
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Osborn & Barr Communications (The United Soybean 
Board’s producer communication contractor located in 
Clayton, Missouri). It comes in the form of a monthly news 
packet in a folder. Address: 360 Pierce Ave., Suite 110, North 
Mankato, Minnesota 56003. Phone: 507-388-1635.

220. Peterson, C.L. 1986. Vegetable oil as a diesel fuel: 
status and research priorities. Transactions of the ASAE 
29(5):1413-22. [25 ref]
Address: Dep. of Agricultural Engineering, Univ. of Idaho, 
Moscow, ID 83843.

221. Murchison, William. 1987. A very useful federal report. 
Dallas Morning News (Texas). March 25. p. 17A.
• Summary: The Department of Energy (DOE) is alarmed 
at the rising level of U.S. dependence on foreign, mostly 
Middle Eastern, petroleum. The DOE’s large new report, 
titled “Energy Security,” contains recommendations for coal, 
electricity, nuclear power, photovoltaics, solar, wind turbines, 
and biofuels.

222. Melville, David Eugene. 1987. Process scale up and 
long term engine testing of rapeseed methyl ester for a 
diesel fuel substitute. MSc Thesis, Chemical Engineering, 
University of Idaho. 137 p. March. 28 cm. [65 ref]
• Summary: “Abstract: Rapeseed methyl esters were studied 
as an alternative source of diesel fuel. Two hundred and fi fty 
gallons of 99.3+% purity methyl ester of rapeseed oil were 
produced for engine testing. The ester was produced using 
a 20 gallon batch reactor and processed in a continuous 
washing apparatus. At room temperature using a 1.1% KOH 
catalyst and a 6:1 molar ratio of methanol to oil, the reaction 
was found to be second order with respect to rapeseed oil.
 “A 200 hour E.M.A. endurance cycle was completed 
comparing the ester to No. 2 diesel fuel, and a 50-50 blend 
of diesel in rapeseed oil. The ester fueled engine completed 
the test with no apparent problems. The performance and 
durability of the ester fueled engine were very similar to 
the diesel fueled engine in every aspect. The 50-50 blended 
fuel also completed the test but showed signs of potential 
durability problems upon teardown.
 “An economic analysis revealed that the ester fuel is not 
currently economically feasible. Ester could be produced for 
approximately $1.61/gallon on a farm scale and $1.18/gallon 
on a Coop scale.” Address: Univ. of Idaho, Moscow, Idaho.

223. Jaycor. 1987. Review of cost estimates for two 
transesterifi cation processes. Report prepared for Oak Ridge 
National Laboratory, Oak Ridge, Tennessee. May 11. [3 ref]*
Address: McLean, Virginia.

224. Reuters. 1987. Waste-to-energy plants pick up steam, 
support. Chicago Tribune. July 19. p. 9D. Business section.
• Summary: Don Walter, director of biofuels and municipal 

waste technology for the U.S. Department of Energy (DOE) 
says the U.S. should burn more garbage to create electricity. 
Today, only about 6% of the nearly 500,000 tons of garbage 
produced daily in the U.S. is burned to create electricity.

225. Goering, Carroll E. 1987. Soybean oil to burn. Illinois 
Research (Illinois Agric. Exp. Station, Urbana) 29(2/3):22. 
Summer/Fall.
• Summary: Typically, oil from the entire U.S. soybean crop 
could replace only 18% of U.S. diesel fuel needs. About 93% 
of the crop would be needed to replace all of the diesel fuel 
used in agricultural production. At the current wholesale 
price of about $1.30 per gallon, soy oil is much more 
expensive than diesel fuel. Blends containing 25% or less 
of soy oil work well in diesel fuel but produce increasingly 
larger deposits of carbon in engines that are in constant use. 
Soy oil in chemical reaction with alcohol produces an ester, 
a fuel that is like diesel in viscosity and ignition properties. 
Alternatively, through a process called pyrolysis, soy oil 
can be chemically converted by heat to hydrocarbons that 
are similar to those in ordinary diesel fuel. Address: Prof. of 
agricultural engineering, Univ. of Illinois, Urbana, IL 61801.

226. Cottingham, Mark A. 1987. Products from soybeans 
vary in the U.S. Indiana Agri-News (Indianapolis, Indiana). 
Nov. 20.
• Summary: Keith Smith is the American Soybean 
Association’s director of domestic utilization programs. New 
uses include soy ink (one farm magazine is going to switch 
over entirely), diesel fuel (soy is still too expensive and 
there is some gumming of engines), and dust suppressant in 
livestock operations and grain warehouses. “The widespread 
use of soy oil as a dust suppressant would virtually eliminate 
the excess soyoil in the United States.”

227. SoyaScan Notes. 1987. Chronology of soybeans, 
soyfoods and natural foods in the United States 1987 
(Continued) (Overview). Dec. 31. Compiled by William 
Shurtleff of Soyfoods Center.
• Summary: Continued. 1987 New Trends:
 Rapid Rise in the Number of New Products in America. 
During 1987 more than 735 new soyfood products were 
launched worldwide, including at least 380 in the USA. 
Many of the most successful products are all-American and 
fun to eat: Ice creams, meatless burgers, vegetarian hot dogs, 
salad dressings, chocolate bars. This is part of the larger 
trend of the Americanization of soyfoods. Most of the growth 
has been in the traditional low-tech sector, including tofu, 
tempeh, soymilk, miso, soy sauce, soynuts, plus modern 
dairylike products such as soy ice creams, soy yogurts, and 
soy cheeses, all developed by the soyfoods movement. A 
growing percentage of these products are second generation 
products, which could also be called convenience prepared 
or value added products.
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 Growth of Consumer Awareness of Soyfoods in 
America. Ten years ago, perhaps 1% of Americans had heard 
of tofu, soymilk, tempeh, or miso. Today, probably 50% of 
Americans are aware of these foods. In 1987, for example, 
the Soyfoods Assoc. clipping service received a total of 
1,587 clips on soyfoods. That is 132 articles a month, way up 
from 5 years ago.
 Increasingly Positive Image of Soyfoods in the Western 
World. Generally speaking, from about 1945 through the 
1960s, soy had a negative image in foods. The image became 
neutral during the early 1970s. During the late 1970s and 
early 1980s, with the rise of the soyfoods movement and 
the growing sophistication of modern soy protein products 
(isolates, concentrates) soyfoods gradually developed 
a positive image. The Gallup Poll of 1977 was an early 
indicator of this. By the mid-1980s tofu had become a “hot 
ingredient.” Companies deliberately added it to a product (or 
at least to the label) to help sell the product. Yet the Roper 
poll of late 1986, which found tofu to be America’s most 
hated food, may indicate a tarnishing of this image.
 Growing Interest of Larger Food Companies in 
Soyfoods. One indication of this trend is that Soya 
Newsletter, targeted at these companies and selling for $96/
year, has over 900 paid subscribers.
 Continued Decline of Red Meat. This year consumption 
of poultry in America passed that of beef for the fi rst time 
in history. Beef had been king for 3 decades. Before that, 
pork was king. A pound of chicken has one-fourth as much 
saturated fat as beef and takes much less grain, water, and 
energy to produce.
 INTSOY Becomes a Major Force Worldwide 
Developing and Promoting Soyfoods. Working with 
other international (IITA, AVRDC) and national soybean 
programs, and doing pioneering research on fresh green 
soybeans, extrusion cooking, and use of expellers for small-
scale oil expression etc., INTSOY has become as effective in 
its new role (since 1985) of focusing on soybean utilization 
as it was before that when its major emphasis was on variety 
development and production.
 The Competitive Position of the U.S. Soybean Industry 
is Slipping. Farmers in Brazil and Argentina can now 
produce soybeans at much lower cost than their American 
counterparts. This plus extensive subsidies have led to a 
dramatic drop in U.S. exports of soybeans and products since 
their peak in 1981. A major part of the problem is linked to 
the Latin American debt crisis, which surfaced in the early 
1980s and forced debtor nations to export at all costs. This 
debt crisis (especially by Brazil, Argentina, Mexico, and 
Venezuela) is now being called the most serious problem 
facing U.S. agriculture.
 Soybean Research Increasingly Shifts from Production 
to Utilization. Traditionally research focused on increasing 
production and yields. New efforts are designed to develop 
new markets instead of larger surpluses.

 Big Increase in Breeding Soybeans for Food Uses. This 
is part of a larger trend toward value added products and 
toward fi nding new market niches for American soybeans, 
especially for foods in Japan.
 Revival of Interest in Industrial Uses of Soybeans. 
The main interest is in new ways to use soy oil, of which 
there is a large surplus that depresses soybean prices. 
Promising applications include soy oil for printing inks, 
dust suppressants, and diesel fuels. The largest interest 
in industrial uses occurred during 1932-42, when the 
Chemurgic movement and Henry Ford sought to fi nd 
industrial uses for all farm crops. Hence, there is a rebirth of 
interest in Henry Ford’s work with soy.
 Major Growth of Interest in Soybeans and Soyfoods 
in Africa. Excellent work by IITA in Nigeria and various 
national soybean programs (as in Egypt, Zimbabwe, and 
Zambia) have allowed this relatively new crop to reach 
the takeoff stage. Decreasing per capita food supplies and 
growing understanding of the nutritional benefi ts of soyfoods 
are sparking new interest.
 Continued Rise of Soybean Production in Europe. The 
largest producer, Italy, which produced almost no soybeans 
as recently as 1983, harvested a record 1.3 million tons in 
1987. France is the second largest soybean producer. All 
production is heavily subsidized.
 Omega-3 Fatty Acids Hit the Headlines. Soy oil is a rich 
vegetable source of these fatty acids which are thought to 
have a benefi cial effect on the cardiovascular system.
 Nutritional Spotlight Increasingly Shifted onto Fats, 
Away from Proteins. During the past few years fats (and 
especially cholesterol and saturated fats) have come to 
be seen as the leading problem nutrient, the bad guy, in 
the American diet. There is a new respect for complex 
carbohydrates (especially whole grains), which used to be 
called “starches” and were considered fattening.
 New, More Complex View of Oils and Fats Becomes 
Popular. High cholesterol levels are considered more 
dangerous than ever, but equally important are the various 
cholesterol-carrying proteins in the blood. Two kinds (low 
and very low density lipoproteins) promote cholesterol 
deposits in the blood, while high density lipoproteins (HDLs) 
cleanse the blood vessels of fatty deposits. Moreover, 
saturated fats are considered at least as much of a problem as 
cholesterol.
 So-Called Antinutritional Factors in Soybeans are 
Increasingly Seen as Having Benefi ts as Well. Trypsin has 
been shown to help prevent cancer. Saponins help reduce 
serum cholesterol. Isofl avones have antioxidant activity that 
may suppress breast cancer. This indicates that we may need 
a new term to categorize these substances that offer both 
benefi ts and disadvantages.
 The Link Between Diet and Health Continues to Grow 
Stronger, among both scientists and the general public.
 Interest in Exercise and Health Still Strong. Several 
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years ago some experts saw this trend waning, but it now 
seems to be rebounding. For example, there were 21,244 
fi nishers in the New York Marathon (including 3,689 
women). Compare this with 12,512 fi nishers (1,621 women) 
in 1980 and 55 fi nishers (no women) in 1970.
 Books on Tofu. Since 1974, at least 60 books on tofu 
(having the term “tofu” in the title) have been published in 
North America and Europe. Peak publication years were 
1981 and 1982. By language, 46 of the books were in 
English, 7 in French, 4 in German, and 1 each in Italian, 
Portuguese, and Swedish.
 Inactivity of the Soyfoods Association of America 
now becoming a major constraint on growth of soyfoods 
in the USA, at a time when interest is at an all-time high. 
Leadership is needed.
 Rise of Canola (Rapeseed) Oil. It looks as if soy oil may 
have another serious competitor (in addition to palm oil) in 
future years. Canola contains less saturated fat than any other 
popular vegetable oil. Only 6%, versus 9% for saffl ower 
oil and 15% for soy oil. Lard has 41%, palm oil 51%, and 
butterfat 66%.

228. Marley, C.F. 1987. Fill ‘er up with soyoil? Scientists 
work to refi ne veg oil fuel. Soybean Digest. Dec. p. 8h. 
Reprinted in Feb. 1988, p. 48e.
• Summary: “Soyoil methyl ester (SME), a fuel produced 
from soybean oil and methanol, has been the subject of 
exhaustive and continuing study by USDA and university 
scientists” in diesel engines. SME is produced by 
transesterifi cation, according to Carroll Goering, an ag 
engineer at the University of Illinois in charge of SME 
testing.
 To produce SME, “1 pound of methanol reacts with 
9 pounds of soyoil to produce 1 pound of glycerol and 9 
pounds of SME.” To estimate SME’s cost, take a given price 
of soyoil, 17 cents per pound, multiply it by 7.6 pounds per 
gallon and add the methanol at 6.6 cents per pound. This 
gives a SME price of $1.36/gallon. Also, it becomes acidic 
during storage. An illustration shows an old fashioned 
gasoline pump with a large soybean on the top and a sign 
that reads: “Contains soy oil.”
 Note 1. This is the earliest document seen (Oct. 2017) 
that contains the term “methyl ester” (or “methyl esters”), or 
the term “soyoil methyl ester,” or the abbreviation “SME” in 
connection with diesel fuel made from soybean oil.
 Note 2. This is the earliest English-language document 
seen (May 2007) that contains the term “veg oil,” or with this 
term in the title.

229. SoyaScan Notes. 1987. New Trend: Rebirth of interest 
in research on industrial utilization of soybeans–based on the 
early concept of chemurgy (Overview). Dec. Compiled by 
William Shurtleff of Soyfoods Center.
• Summary: As early as 980 A.D. the Chinese were using 

soy oil, mixed with tung oil, for caulking boats. It was 
widely used as an illuminant in homes and temples lit with 
wicked oil lamps, until the 1920s, when it was replaced by 
kerosene. By the 1920s it was widely used in China to make 
soft soaps (that were known for their ability to give a good 
lather in hard water), lacquers, paints, printing inks, and 
waterproof cloths and umbrellas.
 By the 1500s, soybean cake began to be widely used in 
China as a fertilizer, primarily as a source of nitrogen and 
organic matter, but also for its content of phosphorus and 
potassium.
 The earliest document seen that mentions industrial 
uses of soybeans in the West appeared in 1880, when L.C. 
Bryan, an American, noted that soy oil could be used as a 
substitute for linseed oil in paints, or be burned in lamps. In 
1909 soybeans were fi rst imported in signifi cant quantities 
to Europe; they were purchased solely for their oil, most of 
which was made into soap. The world’s fi rst use of soy oil to 
make soap was in 1909 in England or Sweden. Manchuria 
was also soon using large amounts of soy oil in soaps. In 
1909 Goessel, a German, developed and patented the fi rst 
rubber substitute from soy oil. That same year, Henry A. 
Gardner of the Paint Manufacturers Assoc. of the U.S. 
began extensive research on the use of soy oil to partially 
replace linseed oil in paints and varnishes. In 1912 Beltzer, 
a Frenchman, developed a soy protein plastic, Sojalithe, 
which he soon produced commercially on a large scale. 
By 1916 the main use of soy oil in America was in soaps, 
where it replaced cottonseed oil. In 1917 Satow, a Japanese, 
published the fi rst of many articles from that country on the 
use of soybean proteins to make plastics.
 The heyday of interest in industrial utilization of 
soybeans took place in America during the 1930s and Great 
Depression, spurred largely by the work of Henry Ford 
(who began focusing on soybean research in Dec. 1931), the 
Farm Chemurgic Council (founded in 1935), the Chemurgic 
movement, and the U.S. Regional Soybean Industrial 
Products Laboratory (founded 1936 at the University of 
Illinois). The goal was to make industrial products from farm 
crops to help depressed farmers. The soybean was one of the 
great success stories of the Chemurgic movement. In 1933, 
the peak year percentage-wise, a remarkable 70% of all soy 
oil in the USA went into industrial, non-food uses–primarily 
paints and varnishes, followed by soaps, linoleum, and 
oilcloth. Large amounts of soy fl our were made into plywood 
glue, especially by the I.F. Laucks Co. In 1936, the peak year 
for publications, some 59 publications on industrial uses 
appeared. In 1935 the Glidden Co. in Chicago built the fi rst 
small plant for production of industrial grade soy protein 
isolate, which they called “Alpha” protein.
 Active work in this fi eld accelerated during World War 
II, when soybeans were used to make products that were 
in short supply. In 1941, after imports of tropical oils from 
Southeast Asia had been suddenly cut off by the Japanese 
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military, use of soy oil in industrial products skyrocketed to 
its historical peak in absolute terms; 74.25 million lb were 
used that year. Of this, 56% was used in paint and varnish, 
and 33% in soap. But by 1944 industrial uses of soy oil had 
fallen to only 17 million lb. During the 1950s, a period of 
huge surpluses for most U.S. farm crops (and of predicted 
soybean surpluses... which never materialized), research 
focused on industrial products that could alleviate the 
surpluses. During the 1960s, as surpluses disappeared, the 
concern for world hunger and protein shortages grew, and 
petroleum came to dominate industrial utilization, research 
switched from utilization to production.
 This focus continued until the mid-1980s, when foreign 
soybean competition, largely from Latin America, and huge 
surpluses of soy oil led to a rebirth of interest in research 
on soybean utilization, especially industrial utilization, that 
could lead to new value-added products for new markets. 
Promising applications included soy oil for printing inks, 
dust suppressants, diesel fuels, and the like.
 There was little interest, however, in food utilization 
research (other than soy oil) in the U.S. since the total 
amount of soybeans used in foods was still quite small, and 
soybean farmers feared that the resulting products would 
compete with meat and dairy products, which require the use 
of more soybeans.

230. Goering, C.E.; Schrock, M.D.; Kaufman, K.R.; 
Hanna, M.A.; Harris, F.D.; Marley, S.J. 1987. Evaluation 
of vegetable oil fuels in engines. ASAE Paper (St. Joseph, 
Michigan) No. 87-1586. [64 ref]
• Summary: Summarizes the results of a fi ve year 
cooperative research program involving six states, and 
the results of 64 research papers. Most of the fuels were 
unmodifi ed oils (not methyl esters). Address: 1. Univ. of 
Illinois.

231. Feldman, M.; Van Dergiend, L.; Korus, R.A.; Peterson, 
C.L. 1987? Summary of research on vegetable oil as a diesel 
fuel. Moscow, Idaho: Dep. of Agricultural Engineering, 
Univ. of Idaho. [5] p. Undated. 28 cm.
• Summary: Contents: I. Testing of vegetable oils (This 
testing at the Univ. of Idaho has taken 3 forms since the 
project began in 1979): (a) Short term torque cycles (test 
developed in 1982). (b) EMA [Engine Manufacturers 
Association] test cycles. (c) Long term endurance tests. 
II. Small scale oil extraction plants. III. Field testing of 
vegetable oil fuels. IV. Production of methyl ester of winter 
rape oil. V. Direct combustion of winter rape meal as a fuel 
for residential stoves (program begun in 1986). Address: 
Dep. of Agricultural Engineering, Univ. of Idaho, Moscow, 
Idaho.

232. Peterson, Charles L.; Auld, Dick L.; Korus, Roger A. 
1988. Use of vegetable oil as a fuel in time of emergency. 

University of Idaho, College of Agriculture, Agricultural 
Experiment Station, Miscellaneous Series No. 111. 11 p. Jan.
• Summary: Contents: Introduction. Summary. 
Recommendations. Selecting a vegetable oil type. Extracting 
and processing vegetable oil. Vegetable oil storage. Short 
term engine performance. Long term engine performance. 
Indirect injection engines. Starting and stopping on 
diesel fuel. Transesterifi cation. On-farm ester production. 
Production of methyl ester of winter rape oil. Potential 
production of vegetable oil in comparison to diesel use. 
“About the authors” is given on the back cover. Address: 1. 
Prof. of Agricultural Engineering; 2. Prof. of Plant Science; 
3. Prof. and Chairman, Dep. of Chemical Engineering. All: 
Univ. of Idaho, Moscow.

233. Formo, Marvin W. 1988. Industrial uses of soybeans. In: 
L. McCann, ed. 1988. Soybean Utilization Alternatives. St. 
Paul, MN: Univ. of Minnesota Center for Alternative Crops 
and Products. vi + 429 p. See p. 35-42.
• Summary: Contents: Introduction. Uses of whole 
soybeans. Uses of soybean meal: Flours and grits, soybean 
protein isolates and concentrates. Processing of crude 
soybean oil. Uses of oil processing by-products: Lecithin, 
soapstock, deodorizer distillate, use of oils in polymers, 
paints, varnishes, and related products, blown oils, special 
esters, fractionated oils, maleic oils, alkyds, urethane oils, 
copolymer oils, printing inks, miscellaneous applications 
of soybean oil in polymers, linoleum, oil cloth and shade 
cloth, caulks and other sealants, rubberlike materials, 
core oils, misc. products. Soybean oil in lubricants and 
plasticizers: Lubricating oils, lubricating greases, other 
lubricant applications, plasticizers. Miscellaneous products: 
Illuminants and fuels, insecticides and fungicides (“Oils such 
as soybean oil have utility as a carrier and sticking agent...”), 
cosmetics and pharmaceuticals.
 Soybean fl ours and grits. Industrial markets for these 
products are about 10 million pounds compared with an 
edible market of about 600-700 million pounds. The major 
industrial market is in glues for interior plywood. There are 
a number of relatively small markets for tape joint cement, 
paints for ceiling tiles, colors for printing wallpaper, and 
other adhesive applications.
 The combined market of soybean meal for soy protein 
isolates and concentrates is about 150 million pounds. 
Soybean protein isolate is used competitively with casein 
in a wide range of adhesive applications. The potential 
yield of lecithin based on a 2% yield from oil is 700 million 
pounds, far in excess of world demand. Lecithin is used as 
an emulsifi er in margarine; as an additive in chocolate where 
it minimizes bloom, the whitening and loss of gloss during 
storage; and in paints where it improves pigment dispersion. 
The excess is used primarily in animal feeds.
 Paints, varnishes, and related products. Over the past 
two decades an average of about 150 million pounds of 
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soybean oil has been used annually for manufacture of 
protective coatings compared with an average of 190 million 
pounds in the two decades from 1950 to 1970. Blown oils, 
or oxidatively polymerized oil as they are more scientifi cally 
called, are used as fi lm-forming plasticizers in nitrocellulose 
lacquers. Epoxy resin esters dry rapidly to yield hard fi lms 
with excellent adhesion, abrasion resistance, and toughness. 
Soybean oil can be fractionated using furfural or liquid 
propane to yield more highly unsaturated products with dry 
approaching that of linseed oil.
 Alkyd resins are by far the most important class of 
coating resin. They were developed by Roy Kienle and Al 
Hovey of General Electric during the early 1930’s. The term 
alkyd was coined based on the combination of alcohol and 
acid. Alkyds have been an integral part of coating materials 
useful in both air-dry and baking fi nishes. Sales have been 
in the 600-700 million pounds/year range, with substantial 
quantities based on soybean oil. Linseed oil is dominant in 
formulation of inks and soybean oil has rather limited usage.
 Fuels: Recent increases in petroleum prices have 
focused attention on fatty acids as diesel fuels. “Oils, such as 
soybean oil, are too viscous for good fuel injection and must 
be converted to simple alkyl esters. The esters, for example 
soybean methyl esters, perform well as fuel during initial 
operation of a clean engine. Exposure of the unsaturated 
esters to air at high temperature during the compression 
stroke causes polymerization and formation of ‘varnish’ 
deposits on the cylinder walls and especially the fuel inlets 
which leads to poor performance. Prospects for diesel fuel 
use, except under severe emergency, do not look promising 
for more highly unsaturated oils such as soybean oil or 
sunfl ower oil.”

234. Goering, C.E. 1988. Soybean oil as diesel fuel. In: L. 
McCann, ed. 1988. Soybean Utilization Alternatives. St. 
Paul, MN: Univ. of Minnesota Center for Alternative Crops 
and Products. vi + 429 p. See p. 303-24. [14 ref]
• Summary: “The potential market for soybean oil as 
a diesel engine fuel is practically unlimited, since total 
soybean oil production is small compared to total diesel fuel 
consumption. Soybean oil fuel makes sense energetically, 
since at least 4.5 units of energy are obtained from the oil for 
every non-solar unit of energy invested to grow and process 
the oil. Four different techniques have been developed for 
processing soybean oil into a fuel. Some of the soybean 
oil fuel formulations cause excessive carbon deposits in 
direct injection diesel engines, but ester formulations do 
not. Because of the presently low prices of diesel fuel, none 
of the soybean oil formulations can compete economically 
without a subsidy. Crop geneticists could aid development 
of a soybean oil fuels industry by developing a fuel-
type soybean with a much higher oil content and fewer 
polyunsaturates.”
 Relative wholesale prices (as a % of soybean oil price) 

of vegetable oils, 1983-85 averages include corn oil, 102.7%; 
palm oil, 105.7%; linseed oil 106.1%; cottonseed oil, 
111.5%; sunfl ower oil, 112.2; rapeseed oil, 218.3; saffl ower 
oil, 247.3%. Address: Univ. of Illinois.

235. Klopfenstein, William; Walker, Hugh S. 1988. Storage 
of soy-oil-derived diesel fuel. In: L. McCann, ed. 1988. 
Soybean Utilization Alternatives. St. Paul, MN: Univ. of 
Minnesota Center for Alternative Crops and Products. vi + 
429 p. See p. 413-15.
• Summary: This project attempted to determine the extent 
of the chemical changes which occur in vegetable-oil 
derived diesel fuels stored under a variety of conditions, in 
an attempt to learn what conditions were most favorable for 
such storage, and to learn what effect, if any, such chemical 
changes had on the use of these materials as fuels in a diesel 
engine. The most favorable conditions for long-term storage 
of fatty acid esters for diesel fuel use would be in a steel 
drum with a plastic or glass coating. Lower temperatures did 
not produce any great improvement over the indoor storage.
 Note: This is the earliest English-language document 
seen (Sept. 2016) with the term “soy-oil” in the title. 
Address: Depts. of Biochemistry and Mechanical 
Engineering, Kansas State Univ., Manhattan, Kansas 66506.

236. Sonntag, Norman O.V. 1988. Growth potential in 
industrial uses. In: L. McCann, ed. 1988. Soybean Utilization 
Alternatives. St. Paul, MN: Univ. of Minnesota Center for 
Alternative Crops and Products. vi + 429 p. See p. 399-405. 
[12 ref]
• Summary: Discusses: Industrial product growth potential: 
Phospholipid, tocopherols & sterol by-products, soy 
protein derivatives, genetically-modifi ed soybean oils, 
soybean methyl [methyl esters] or ethyl esters as diesel 
fuels, industrial uses for soybean oil-derived products, 
industrial uses for soybean oil per se, food additive products 
from soybean oil, soya-fatty acids, fatty acids derived 
from soybean soapstocks, misc. and newly-developing 
applications.
 The following fi gures are given as 1987 U.S. volumes in 
millions (MM) of lb / Growth potential in percent per year. 
Lecithins / phospholipids = 70 million lb / 3.0%. Vitamin 
E including soya tocopherols = 11.0 million lb / 3.7%. 
Soya-based sterols (in pharmaceutical / medicinal uses: 
corticoids, sex hormones, contraceptives, spirono-lactone) = 
7.38 million lb / 7.0%. Thus the total 1987 U.S. volume of 
phospholipids, tocopherol, and sterol by-products was 88.38 
million lb. Also in 1987, the total U.S. volume of hydrolyzed 
soy protein (for food emulsifi cation, cosmetics, personal 
care products, medicinal and pharmaceutical applications) 
was 3 million lb. Methyl or ethyl “Soyate” as diesel fuel 
= 0.5 million lb / 60%. For industrial uses for soybean oil-
derived products, the results were: Epoxidized soybean oil 
= 92 million lb / -1%; High-I.V. soybean oil for alkyd resins 
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= 117 million lb / -1%; Epoxy resins and others = 8 million 
lb / 1.2%. Thus the total 1987 U.S. volume of soybean oil-
derived products was 217 million lb.
 Industrial uses for soybean oil per se yielded the 
following results: Dust control in grain elevators = 10-12 
million lb / 48%; Pesticide dispersion = 25 million lb / 46%. 
Therefore, the total 1987 U.S. volume of soybean oil for 
industrial uses per se was 35-37 million lb. The total 1987 
volume of U.S. monoglycerides, monoglyceride derivatives 
and other food additive products was 46.25 million lb. 
The breakdown of this category was as follows: Mono 
and diglycerides = 18 million lb / 2.5%; Monoglyceride 
derivatives = 3.25 million lb / 0%; and calcium and sodium 
lactyl stearates = 25 million lb / 2.4%. The total volume of 
U.S. soya-fatty acids for 1987 was 68.3 million lb. Soy fatty 
acids in alkyd resins = 30 million lb / -1%. Soy fatty acids in 
oleochemicals = 25 million lb / 4%. Esters and amines = 10 
million lb / 6%.
 In the category of fatty acids derived from soybean 
soapstocks, the total 1987 U.S. volume was 293 million 
lb. Dimer acid manufacture consumed 3 million lb, low-
grade oleochemicals 10 million lb, pet food and feed 
fortifi cation 260 million lb, and low-grade cleaning, soap 
& other surfactant products 20 million lb. In the area of 
potential new applications, volume / growth potential was 
0 million lb / 78% for ‘olestra’, a small volume / 60% for 
soy carbohydrates, and 0.2 million lb / 110% for soy based 
ANPA-INK.
 Note: This is the earliest document seen (Oct. 2017) that 
mentions the term “ethyl soyate” in connection with diesel 
fuel made from soy oil. Address: 306 Shadow Wood Trail, 
Red Oak, Texas 75154.

237. Nonfood uses of soy oil and soy protein: Dialog 
database search. 1988. 18 p. April. Unpublished manuscript. 
[283 ref]
• Summary: This search, ordered by the American Soybean 
Assoc. for a symposium on industrial uses of soybeans, was 
designed by Endre Sipos of Central Soya and executed by a 
research librarian at Central Soya. Chemical Abstracts, World 
Foods, and other databases were searched. He categorized 
and tabulated the results by application categories. Each 
reference was ranked by importance on a scale of 1-3.
 There were 188 references in 53 categories on nonfood 
uses of soy oil, and 95 references in 26 categories on 
nonfood uses of soy protein. The categories containing the 
most oil references were: Pharmaceutical/clinical 42, ink and 
coating composition 20, pesticides / insecticides 12, diesel 
oil 12, herbicides 12, polyvinyl chloride 9, feed 7, cosmetics 
5, and dust control 2.
 The categories containing the most protein references 
were: Adhesives for plywood 16, pharmaceuticals 13, 
fermentation 9, inks and coatings 7, paper coating 7, 
synthetic fi bers 5. Address: Endre Sipos, c/o Central Soya, 

P.O. Box 1400, Ft. Wayne, Indiana 46801. Phone: 219-489-
1511.

238. Mittelbach, Martin; Tritthart, Peter. 1988. Diesel fuel 
derived from vegetable oils. III. Emission tests using methyl 
esters of used frying oil. J. of the American Oil Chemists’ 
Society 65(7):1185-87. July. [14 ref]
• Summary: Used frying oil (mostly rapeseed) was obtained 
from restaurants and households. The ester fuel shows 
slightly lower hydrocarbon and carbon monoxide emissions, 
signifi cantly lower particulate emissions, but increased 
nitrous oxide emissions compared with No. 2 diesel fuel. 
Address: 1. Inst. of Organic Chemistry, Karl Franzens Univ. 
at Graz, Heinrichstrasse 28, A-8010 Graz; 2. AVL-List 
GmbH, Kleiststrasse 48, A-8020. Both: Graz, Austria.

239. Wang, Ren-xin. 1988. [Develop bio-diesel fuel]. 
Taiyangneng Xuebao / Acta Energiae Solaris Sinica 
9(4):434-36. Oct. [Chi]
• Summary: Knothe (2005, p. 10) states that this is the 
earliest document he could fi nd in the Chemical Abstracts 
database that contains the word “biodiesel.” Note: The 
document is written entirely in Chinese, with no English-
language summary. However the English-language table of 
contents states, under “Research note”: “Develop bio-diesel 
fuel, by Wang Ren-xin.”

240. Schwab, A.W.; Dykstra, G.J.; Selke, E.; Sorenson, S.C.; 
Pryde, E.H. 1988. Diesel fuel from thermal decomposition 
of soybean oil. J. of the American Oil Chemists’ Society 
65(11):1781-86. Nov. [29 ref]
• Summary: Thermally decomposed soybean oil shows 
promise as alternative fuel for the direct-injection diesel 
engine. “Soybean oil has good potential as alternative diesel 
fuel, but its use in the direct-injection engine is limited 
by high viscosity, low volatility and the polyunsaturated 
character of the triglycerides. These properties may be 
changed by pyrolysis.” Address: 1&4. NRRC, Peoria, 
Illinois; 2-3. Univ. of Illinois.

241. San Francisco Chronicle. 1989. West German pushes 
rapeseed as auto fuel. Feb. 23. p. A14. News section.
• Summary: Papenburg, West Germany. The mayor of 
this town in Lower Saxony uses rapeseed oil to power his 
auto–and he wishes everyone in the state would do the same. 
But it’s too expensive, and “the state would have to forgo 
taxes and subsidize the ‘bio-diesel’ fuel in order to make it 
competitive.”

242. Bagby, Marvin O.; Freedman, Bernard. 1989. Diesel 
engine fuels from vegetable oils. In: L.A. Johnson, ed. 1989. 
New Technologies for Value-Added Products from Protein 
and Co-Products: Symposium Proceedings. Ames, Iowa: 
Center for Crops Utilization Research. 312 p. See p. 35-42. 
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Unnumbered. [41 ref]
• Summary: Contents: Introduction. Techniques to decrease 
viscosity. Improved combustion. Conclusions. Address: 
Northern Regional Research Center, Peoria, Illinois 61604.

243. Smith, Keith J.; Thompson, James. 1989. History of 
industrial use of soybeans. In: L.A. Johnson, ed. 1989. 
New Technologies for Value-Added Products from Protein 
and Co-Products: Symposium Proceedings. Ames, Iowa: 
Center for Crops Utilization Research. 312 p. See p. 1-8. 
Unnumbered.
• Summary: This history starts in the 1920s and focuses 
on the USA, with several mentions of Japan. Discusses: 
Henry Ford (whose soybean suit woven of soy fi bers cost 
an estimated $39,000), soy fi ber production in Japan (in 
1939 the Japanese produced 900,000 to 1,200,000 lb of it), 
soybean plastics, Azlon made of soy protein fi ber [by The 
Drackett Co., Cincinnati, Ohio], the Northern Regional 
Laboratory (at Peoria, Illinois), soy fl our adhesives for 
plywood, soy adhesives used in fi berboard boxes and 
shotgun shells, soy oil as a drying agent in paints (especially 
alkyd paints) and linoleum, soy protein paper coating, soy 
oil in fi re fi ghting foams, as a rubber substitute (Norepol), 
as an anti-foaming agent, in fuels, printing inks, as a carrier 
for agricultural chemicals (with probable environmental 
advantages over petroleum-based carriers), and for control 
of explosive grain dust (at reasonably cool temperatures, it 
doesn’t readily go rancid).
 One of the fi rst major thrusts of the U.S. Regional 
Soybean Industrial Products Laboratory, established in 1936, 
was development of soybean plastics. “Isolated soybean 
plastic was fi rst attempted, then abandoned. The Laboratory 
had diffi culties increasing its water resistance. But the 
intractable problem was that the protein isolate plastic didn’t 
fl ow well enough to allow molding in injection dies.
 “So they tried plastic made from soy meal instead. But it 
was even less water resistant than the protein isolate plastics, 
and had to be expensively treated to remove sugars and salts 
as well as heat-treated to denature the protein...
 Today over 100 million lb of epoxodized soy oil is 
used as a plasticizer and stabilizer for vinyl plastics. “Soy 
oil is an anti-foaming agent in the aerated fermentation of 
penicillin, streptomycin and tetracyclines. An added plus is 
that soy oil provides nutrients to markedly increase the yield 
of antibiotic... Soy oil is not nearly so good a fuel as it is an 
anti-foaming agent. For one thing, it is too viscous for good 
fuel injection. It must be converted to simple alkyl esters.” 
But these form varnish deposits on cylinder walls and fuel 
inlets.
 “Soy oil is coming into its own as a printing ink, 
relatively cheaper than the soy protein dispersions that 
proved too expensive in the 1940s. Soybean oil is clear so 
that pigment shows through better than in petroleum based 
inks, and soy oil ink doesn’t smudge onto your fi ngers like 

regular newsprint.
 “And the use of soy ink in rural newspapers, and soy 
oil in agricultural chemicals and grain elevators brings 
an immeasurable public relations benefi t to people who 
do business with farmers. This public relations benefi t 
frequently offsets any additional cost of using soy oil. For 
instance, over 1,000 newspapers now print with slightly 
more expensive soy oil.
 “Possibly the major factor in charting the soybean’s 
course was the discovery of vitamin B-12 not long after 
World War II. No longer was animal protein needed in 
poultry and swine rations. It could simply be inserted into 
formulations of only corn and soybean meal. Demand for 
soybean meal skyrocketed, and became the chief soybean 
product.” Address: American Soybean Assoc., St. Louis, 
Missouri. Phone: 314-432-1600.

244. Sacramento Bee. 1989. Company plans clean, wood-
fuel power plant. Dec. 19. p. F1.
• Summary: A Canadian company, Interchem Industries of 
Vancouver, BC, “wants to build a $34 million, pollution-free 
cogeneration electrical plant at the Louisiana-Pacifi c [L-
P] Corporation pulp mill in Samoa, Humboldt County, the 
company announced Monday.” L-P said the announcement 
was premature as no contracts have been signed with 
Interchem.
 Bill Ayres is a U.S. representative of Interchem. 
“Interchem, whose stock is publicly traded, estimated the 
L-P project would generate $23 million annually in revenue, 
$7 million of which would be net profi ts for Interchem.”
 Note: Bill Ayres of Interchem was later a soy diesel 
pioneer in Kansas City.

245. Leysen, Roger. 1990. Non-edible applications of 
soybean oil. Palawija News (Bogor, Indonesia) 7(2):1-5. 
June.
• Summary: The author discusses six non-edible applications 
of soybean oil:
 “1. The use of soybean oils as a raw material in the 
oleochemical industry (including alkyd resins in the paint 
industry, soaps and detergents, lubricants, etc.).
 “2. The use of soybean oil as fuel (biodiesel).
 “3. Soybean oil in animal feedstuffs.
 “4. Spraying of soybean oil on grains in order to control 
dust in storage facilities.
 “5. Replacement of mineral oil by soybean oil in 
pesticide formulations.
 “6. The use of soybean oil to manufacture printing 
inks.” Address: American Soybean Association, Centre 
International Rogier, Box 521, 1210 Brussels, Belgium.

246. Duke, James A. 1990. Introduction to food legumes. In: 
S.R. Singh, ed. 1990. Insect Pests of Tropical Food Legumes. 
New York, NY: John Wiley & Sons. xvi + 451 p. See p. 1-42. 
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[20+ ref]
• Summary: Pulses are second only to cereal crops, nicely 
complementing them, in feeding the Third World. “Martin 
(1984) voiced optimism for legumes in the tropics, ‘As 
a class, the legumes are probably potentially the most 
important plants of the tropics and possibly for the temperate 
zone as well... Tropical legumes that produce dry, edible 
seeds (pulses) are numerous.’
 “In a survey of the world’s 30 major crops, Noel 
Vietmeyer (1986) ranked soybean ninth in production (Table 
1) at 60 million tonnes (2.5 per cent of total production), 
peanut 23rd at 20 million tonnes (0.8 per cent of total 
production), and beans 27th at 10 million tonnes (0.4 per 
cent of total production).”
 Soybean contributed more than $11,000 million to the 
U.S. economy in 1988. “We and Gaia might be better off if 
wealthy people substituted legumes for some of the meat and 
dairy products eaten...
 “It takes about 10 kg fodder to make 1 kg of meat. 
And ruminant animals, via eructations, are contributing 
signifi cantly to the methane half of the greenhouse 
acceleration. Two cosmopolitan changes, strictly 
hypothetical because undesirable to many, could lower the 
methane content of the atmosphere markedly: Switching 
from omnivory to vegetarianism with legumes (coupled with 
non-replacement of the expendable ruminants); and replacing 
paddy rice with rainfed or irrigated terrestrial legumes. Some 
speculate that adding epazote (Chenopodium ambrosioides; 
wormseed, a goosefoot) to beans would reduce the fl atus 
among consumers.”
 “The family of the yam (Dioscoreaceae) triggered 
North America’s second revolution, the Sexual Revolution, 
by serving as the source for the steroid contraceptive. 
Today it is the yambean family (Fabaceae) that continues 
what Dioscorea sp. began.’ The days are over regarding 
production of steroids from Mexican barbasco... all 
commercially available steroids start with soya sterols’ 
(E. W. McCloskey, President, Berlichem, personal 
communication, 31 March 1989). The soybean is now the 
prime source of steroidal drugs, including contraceptives and 
steroidal anti-infl ammatory drugs. Other genera of legumes 
are also sources for drugs.” Diazepam (Valium) comes from 
Glycine, lectins come from several legume seeds including 
Dolichos and Glycine.
 “Legumes are the meat substitute for the poor in the 
Third World and the medicine for the over-carnivorous in 
the First and Second World. Strange that legumes are now 
being advocated as a cure for those who have measured 
the rise in their standard of living by their increase in meat 
consumption.”
 In 1989 Samuel Sun at the University of Hawaii, 
Honolulu, inserted a Brazil-nut gene, coding for high 
methionine, into a tobacco plant; the result was a tobacco 
plant containing 30% more methionine. Sun predicted a 

methionine-rich transgenic soybean, ready for consumers in 
2-3 years.
 “Soybean politicians are doing battle with those 
promoting other tropical oils, and they had reason to 
celebrate when soybean oil proved to be a source of the 
fatty acids (omega 3s and 6s) found to reduce the levels of 
cholesterol in human blood and, hence, potentially to support 
higher prices and health food claims.”
 “Chinese herbalists suggest that soybean aids 
functioning of the bowels, heart, kidney, liver, and stomach. 
A decoction of the root is said to be astringent. The meal and 
fl our, with their low contents of starch, are used to prepare 
foods for people with diabetes.
 “Soybean diets are valued for acidosis, and soybean 
oil, with its high proportion of unsaturated fatty acids, is 
recommended, like saffl ower and poppyseed oil, to combat 
hyper-cholesterolemia. Commercial grades of natural 
lecithin, often derived from soybean, are reported to contain 
a potent vasodepressor. Lecithin in a lipotropic agent as 
well as being a prime source of choline. Soybean is listed 
as a major starting material for preparation of sitosterol 
and stigmasterol. Stigmasterol is a key starter for industrial 
synthesis of steroidal hormones.” A detailed compositional 
analysis of the soybean is given.
 “According to my phytomass fi les (Duke et al., 1987), 
annual productivity for various Glycine species ranges from 
1 to 20 t/ha. Studying energy output-to-input ratios of 11 
oilseeds, Goering (1981) found soybean to be highest (at 4.6) 
among unirrigated crops. Some irrigated crops had ratios 
of less than 1.0. Of the 11 vegetable oils, soybean oil was 
cheapest and was available in the greatest domestic quantity 
(Goering, 1981). The gross heating value of the oils was 
87-89 per cent of no. 2 diesel fuel. Eight parts of soybean 
oil were emulsifi ed with two parts 190-proof ethanol, with 
fi ve parts of 1-butanol as emulsifi er. The microemulsions 
performed as well as diesel fuel and were able to start a cold 
engine (Goering, 1981).” Address: Germplasm Services 
Lab., ARS, BARC-West, Beltsville, Maryland.

247. MSMC / MSA. 1991. Missouri Soybean Merchandising 
Council. Missouri Soybean Association. Jefferson City, 
Missouri. 2 p. Sept. 22. Unpublished typescript.
• Summary: For each of the two organizations: For each 
of 7 districts, gives the name and contact information for 
each representative. Also lists the offi cers (chairman, vice-
chairman, secretary / treasurer), USB directors (3), staff (6), 
and ex-offi cio members. Address: 529 Ellis Blvd., Suite N, 
P.O. Box 104778, Jefferson City, Missouri 65110. Phone: 
(314) 635-6701 or 1-800-662-3261.

248. Van Dyne, Donald L.; Gavett, Earle E.; Blase, Melvin. 
1991. Vegetable oils as a diesel fuel substitute: Agricultural 
economics working paper AEWP 1991-3. Columbia, 
Missouri. 18 p. [6 ref]
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• Summary: “Working papers generally have not been 
reviewed by anyone other than the author. They are part 
of the process of obtaining from readers comments and 
suggestions for the author to use in subsequent revisions of 
the paper and to inform colleagues of work in progress. They 
should not be quoted or cited as a reference without approval 
of the author.”
 Contents: Executive summary (Footnote: “Biodiesel is 
a term used to describe a substitute diesel fuel derived from 
industrial rapeseed oil that is made by a privately owned 
company in Aschach / Donia, Austria. There is no indication 
that the word is protected by copyright”). Introduction. 
Federal farm program acreage. Table 1 showing land retired 
in annual commodity programs, U.S., 1990, by state for 
wheat, corn, sorghum, barley, oats, cotton, rice, total for 
that state and for the USA. Table 2 showing land retired in 
the CRP (Conservation Reserve Program), U.S. 1990, same 
format as Table 1. Total land area in the U.S. idled in 1990 
was almost 47 million acres. Vegetable oil fuel: Technology, 
Engine use and warranty. Economics of vegetable oil fuel 
(rapeseed from an individual farmer’s perspective): Seed oil 
and meal fraction. Oilseed processing and transesterifi cation: 
Small plant, larger plant; investment and operating costs. 
Research and development needs. Address: Dep. of 
Agricultural Economics, Univ. of Missouri-Columbia, 
Columbia, Missouri 65211.

249. Kansas City Star (Missouri). 1991. Earth Day events. 
April 19. p. C4.
• Summary: From noon to 7 p.m. a Rainforest Benefi t 
Concert at Theis Mall includes “waste recycling by Bill 
Ayres, Donna Johnson and Interchem Industries Inc.”
 Note: Ten days later, on 29 April 1992, the police were 
found not guilty in the beating of Rodney King in Los 
Angeles, California. As we shall see, this latter event would 
have a profound effect on Bill Ayres and his new company, 
Midwest Biofuels.

250. Soybean Digest. 1991. Soybeans for fuel? April. p. 66.
• Summary: Leon Schumacher and Jim Frisby, agricultural 
engineers at the University of Missouri, are conducting a 
1-year study on fueling a diesel pickup truck with modifi ed 
soybean oil. The two main challenges: To increase the 
volatility of the soy oil and reduce its viscosity (thickness).

251. Bailer, Josef; de Heuber, Karl. 1991. Determination 
of saponifi able glycerol in “Bio-diesel.” Fresenius’ J. of 
Analytical Chemistry 340(3):186. May. [3 ref. Eng]
• Summary: Knothe (2005, p. 10) states that this is the 2nd 
earliest document he could fi nd in the Chemical Abstracts 
database that contains the word “biodiesel” (actually “bio-
diesel”). From 1991 on, use of the word “biodiesel” in the 
literature grows exponentially.
 Soy is not mentioned; rape seed oil is the vegetable 

oil used. Address: Agricultural-chemical Federal 
Institution (Landwirtschaftlich-chemische Bundesanstalt), 
Trunnerstrasse, A-1020 Vienna (Wien), Austria.

252. Egerstrom, Lee. 1991. Summer reading should include 
U of M [University of Minnesota] paper on top 10 ag trends. 
St. Paul Pioneer Press (Minnesota). July 10. p. 3D. Business 
section / Twin Cities.
• Summary: In the June issue of Missouri’s Economic & 
Policy Information newsletter, U of M’s Melvin Blase and 
Donald Van Duyne, write that research is making progress 
is “processing soybean and canola oils to substitute for 
diesel fuels.” Much of the work they summarize is from 
the University of Idaho, and some is “from a commercial 
fi rm in Austria that has won engine warranties for use of 
its biodiesel fuels from such fi rms as Deere & Co., Chase 
International, Massey Ferguson and Deutz-Allis.
 “The two Missouri economists note that biodiesel fuels 
can be cost competitive with petroleum-based diesel if the 
soybean meal and other byproducts are properly marketed 
and valued.” Address: Staff writer.

253. Freiberg, Bill. 1991. The truth about biodiesel: An 
opportunity for entrepreneurs? AgBiotechnology News 
8(4):4-5. July/Aug.
• Summary: At fi rst glance, biodiesel looks like a “sure 
thing” for agriculture. It can be made from most oilseeds, 
can be burned in any kind of diesel engine, is easy to make, 
and is good for the environment (by reducing pollution) 
and human health (by reducing carcinogens) compared 
with petroleum diesel fuel. Moreover, each BTU used in 
production yields 4.2 BTUs in biodiesel, as compared with 
an uncertain 0.8 to 1.5 for ethanol. Dr. Dick Auld and Dr. 
Charles Peterson, who pioneered biodiesel research at the 
University of Idaho, agree that economics is the biggest 
obstacle faced by biodiesel.
 Peterson, an ag engineer, is more pessimistic. He 
looks at the economics of biodiesel from a very practical 
viewpoint. A farmer can grow about 100 gallons of oil 
per acre, which is 2.5 barrels. At current world petroleum 
prices, that is about $50 an acre. Yet most farmers need to 
gross $250 per acre to farm profi tably. So it won’t work. 
Yet Peterson is quick to add that his favorite fuel is 50% 
biodiesel and 50% petroleum diesel. He lists its 6 advantage 
over pure diesel. Moreover, there are many special markets 
in which biodiesel shines (such as environmentally sensitive 
areas like mines or national parks) or areas that cannot meet 
clean air standards (like airports or mines or inner cities), etc.
 Auld is more optimistic. Note: There is an excess of 
soy oil. Anything that creates new demand for it is good for 
soybean farmers. A photo shows researchers Peterson and 
Auld with a fl ask of biodiesel.
 Note: This is the earliest English-language document 
seen, published in the USA, that mentions the word 
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“biodiesel.” Address: Publisher.

254. Product Name:  SoyDiesel (Diesel Fuel Made with 
Methyl Esters from Soy Oil).
Manufacturer’s Name:  Midwest Biofuels, a subsidiary of 
Interchem Industries, Inc.
Manufacturer’s Address:  8016 State Line Rd., Leawood, 
KS 66208.  Phone: 913-341-0300.
Date of Introduction:  1991 August.
How Stored:  Shelf stable.
New Product–Documentation:  Soybean Digest. 1992. 
Mid-Feb., p. 49. “Soy diesel cleans up.” This soybean oil 
fuel, produced by Interchem Industries of Leawood, Kansas, 
is being tested at Lambert Airport in St. Louis, Missouri.
 Carroll, Jerry. 1992. “Vegetable oil-fueled world cruise.” 
San Francisco Chronicle. July 3. p. B3. About the Sunrider 
expedition.
 Bill Ayres of Interchem says: “’We started supplying the 
fi rst soy diesel in small quantities and batches last August... 
We started off with a pickup truck at the University of 
Missouri.’”
 Tom Dara. 1992. Contra Costa Times (California). July 
5. p. 12A. “Boating the world on soybean power: Dad, son 
promote alternative fuel.”
 Interchem Industries Inc. 1992. “SoyDiesel: For cleaner 
air and a healthier environment.”
 Missouri Soybean Merchandising Council. 1992. 
“SoyDiesel: Cleaner burning, renewable. Farmer checkoff 
dollars make it happen.” This 8-panel leafl et explains that 
SoyDiesel is now being tested in various places but “may 
not be available for consumer use any time soon. Current 
production costs are projected at $1.50 to $2.00 per gallon 
once full-scale plants are operating.” One study shows it 
costs $0.15/mile to fuel a bus with conventional diesel fuel 
versus $0.30 a mile with SoyDiesel blend. Diesel-powered 
engines can run on SoyDiesel with no modifi cations. “How 
it began: Energy concerns occur each time foreign petroleum 
supplies are threatened. During World War II, the process 
of transesterifi cation was developed as a safeguard against 
petroleum shortages. This procedure removes elements from 
vegetable oils. The idea was to modify the oils and substitute 
them for petroleum, if needed.
 “To make methyl soyate, the transesterifi cation process 
involves mixing methanol with sodium hydroxide, then 
mixing that with soybean oil and letting the glycerine settle. 
The fi nal products are methyl soyate and glycerine, which is 
valuable as antifreeze. Both are considered safe by the EPA 
with no restrictions on their use or disposal.”
 “The Sunrider Expedition–a 24-foot Zodiac boat 
circling the world to raise global environmental awareness, 
is powered by methyl soyate.” The boat was launched on 
July 4, 1992, from Pier 39 in San Francisco, for a 2-year 
expedition. The United Soybean Board is one of more than 
65 international co-sponsors of Sunrider.

 “SoyDiesel environmental benefi ts: It is essentially 
sulfur free. Vehicles fueled by SoyDiesel emit signifi cantly 
less particulates, hydrocarbons, and carbon monoxide. 
SoyDiesel does not produce explosive air/fuel vapors. 
Nitrogen oxide emissions are similar to those of conventional 
diesel.”

255. Garrison, Elaine. 1991. Soybean oil-powered pickup 
truck faces extensive testing. Missouri Agri-News. Sept. 6. p. 
A2.
• Summary: Columbia, Missouri–The gold-colored 3/4 
ton Dodge pickup truck on the University of Missouri’s 
foundation seed research farm looks like any other pickup. 
But it smells different–like a kitchen after a meal of fried 
chicken–because it runs on soybean oil. Leo Schumacher and 
Jim Frisby are directing the study.

256. Johannes, Kenlon. 1991. [Soy-diesel]. SoyNotes: A 
Newsletter for MSA and MSMC Board Members (Missouri). 
Sept. 13. p. 1.
• Summary: This newsletter is now mailed to 130 people. 
“The Delta Center Field Day, Sept. 5, near Portageville 
[Missouri], was well attended. We served over 3,000 
donuts and answered a lot of questions. The soybean oil 
powered pick-up was a big hit. It drew a lot of attention 
from [soybean] producers, politicians, media and the general 
public. For your information, it does run on 100% soybean 
oil ‘energized,’ so to speak, by methanol.
 “Because of the popularity of the soy-diesel pick-up, 
Ken Schneeberger has informed me that it will be available 
for limited use by us at certain events. We are working on 
getting it to the Missouri Farm Bureau meeting, Governor’s 
conference on Ag at Tan-Tar-A, AFBF [American Farm 
Bureau?] meeting in Kansas City, and others. The pick-up 
was originally only to be used as the working vehicle for the 
[University of Missouri] Ag Experiment Station. Remember 
this project may not have been possible without the new 
national checkoff.
 “The MSA Executive Committee met via teleconference 
call Wednesday morning, Sept. 11. Discussions were 
centered around fi nances, cash fl ow, and two new projects 
to be submitted to the American Soybean Association as 
State Coordination Contracts funded by the U.S.B. [USB]. 
One bio-diesel (esterifi ed soybean oil) and one on SoyMark 
Soy Oil promotion and identifi cation. An additional project 
requesting assistance on Soybean Digest Inserts funding was 
also sent to ASA.
 “Offi ce moving date is scheduled for next Thursday, 
Sept. 19.”
 Note: This is the earliest document seen (Oct. 2017) that 
mentions Kenlon Johannes, the key pioneer in introducing 
soy diesel and biodiesel to the United States. Address: 
Jefferson City, Missouri.
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257. Johannes, Kenlon. 1991. [Soy diesel]. SoyNotes: A 
Newsletter for MSA and MSMC Board Members (Missouri). 
Sept. 27. p. 1.
• Summary: “You should soon be receiving... the October 
issue of the Missouri Soybean Farmer. The front page refers 
to MSMC’s (Missouri Soybean Merchandising Council’s) 
two most recent new programs: funding for increasing the 
Soviet market [where the American Soybean Association 
has just opened a new offi ce] and our soy diesel pickup. 
Remember, these programs are being funded by the new 
national soybean checkoff funds.” Address: Jefferson City, 
Missouri.

258. Peterson, Charles L.; Cruz, R.O.; Thompson, J. 1991. 
Rapeseed oil as an environmentally compatible fuel, 
lubricant and hydraulic fl uid. Moscow, Idaho: Agricultural 
Engineering Dep., Univ. of Idaho. 4 + 4 + 6 p. Sept. 28 cm.
• Summary: This report is divided into 3 parts, each 
numbered separately: I. Rapeseed oil an d biodiesel as 
engine fuel, hydraulic fl uid and lubricant. II. Biodiesel 
production through continuous transesterifi cation at room 
temperature. III. Environmental impact testing of rapeseed 
oil and biodiesel. Address: 1. Principal Investigator, Prof. of 
Agricultural Engineering; 2. Research Asst., Co-investigator; 
3. Research Associate, Co-investigator. All: Agricultural 
Engineering Dep., Univ. of Idaho, Moscow.

259. SoyNotes: A Newsletter for MSA and MSMC Board 
Members (Missouri). 1991. Serial/periodical. Jefferson 
City, Missouri: Missouri Soybean Association and Missouri 
Soybean Merchandising Council. Editor and publisher: 
Kenlon Johannes. Frequency: Every 2 weeks. 28 cm.
• Summary: MSA is Missouri Soybean Association. MSMC 
is Missouri Soybean Merchandising Council. This 1-2 page 
newsletter is an early source of published, dated information 
on the SoyDiesel movement, which originated here in 
Missouri. Address: Jefferson City, Missouri. Phone: (314) 
635-3893 or 1-800-769-3437.

260. Johannes, Kenlon. 1991. [Pickup truck]. SoyNotes: A 
Newsletter for MSA and MSMC Board Members (Missouri). 
Oct. 11. p. 1.
• Summary: “Please welcome Tom Verry as our new Field 
Services Director... The soybean oil powered pickup was 
one of the featured displays at the Energy Awareness Month 
Brunch on Tuesday, Oct. 2 in Jefferson City... Attending 
with me were Ken Schneeberger and Leon Schumacher, 
project leader of the pickup test. Leon has a brief summary 
statement prepared... He has told me he has been pleasantly 
surprised by the reaction to the project, including thumbs-up 
signals from motorists who see him on the road. He said he 
is also spending, on average, one hour per day on the phone 
answering questions and providing information to interested 
parties.”

 Note: The thumbs-up are in response to the words 
“Powered by Soybean Oil” printed on Leon’s Dodge pickup 
truck. Address: Jefferson City, Missouri.

261. Johannes, Kenlon. 1991. [Diesel pick-up truck]. 
SoyNotes: A Newsletter for MSA and MSMC Board Members 
(Missouri). Oct. 25. p. 1.
• Summary: “Daphne has prepared an insert for the 
December [1991] issue of Soybean Digest... It features 
articles on the MSMC (Missouri Soybean Merchandising 
Council’s) funding for the Moscow, Idaho, offi ce, the 
soybean powered diesel pick-up and soy oil tanker 
identifi cation projects.”
 “Jennifer and I are expecting another girl late in 
December or early January. That will be four for four for us.”
 “Gunnar Lynum attended the District Bakers Convention 
in Kansas City last week providing bakery posters and table 
tents to interested bakeries and donut shops. Gunnar has also 
been working on the SoyMark identifi cation project... One 
company is already close to signing up to use the SoyMark 
on its products. These two MSA projects were funded 
through state coordination contracts through the American 
Soybean Association from U.S.B.’s [USB] national checkoff 
funds.”
 “Several states are calling with collection problems and 
calls from producers. Refunds [from the national soybean 
checkoff program] will be high, especially at fi rst.” Address: 
Jefferson City, Missouri.

262. Leviton, Richard. 1991. The duke of herbs [Dr. James 
A. Duke of USDA]. East West. Sept/Oct. p. 66-72, 74, 76.
• Summary: Dr. James A. Duke, age 62, of the USDA, has 
been fi nding scientifi c validation for botanical remedies for 
25 years. He is one of the country’s leading experts on the 
medicinal uses of plants. The author of ten botanical manuals 
and 200 scientifi c papers, he is both an ethnobotanist (who 
combs the anthropological literature of native peoples for 
clues about traditional plant uses) and an economic botanist 
(who fi nds new ways to use plants profi tably). His unique 
computerized database of plants with medicinal qualities 
(these plants are called phytomedicals; the database is 
called Father Nature’s Farmacy or FNF) contains more than 
20,000 records. His job, offi cially, is to assess marginal 
economic plants for their phytochemistry and potential 
benefi ts for U.S. agriculture. He owns a personal 6-acre 
Herbal Vineyard, 20 miles southwest of Baltimore, where 
he conserves and cultivates phytomedicals. He advocates 
solving the problem of global warming from the greenhouse 
effect by reforestation of 100 million acres with medicinal, 
pesticidal, and energy-producing crop plants. They would tie 
up enough carbon dioxide to halt its increase and retard or 
nullify greenhouse warming. 2,000 million acres in oil palms 
could provide us with enough oil (50 billion barrels), which, 
if properly converted to diesel fuel, could satisfy the world’s 
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energy needs renewably. When petroleum hits $50 a barrel, 
plant-derived fuel alcohol will become competitive.
 Born in 1929 near Birmingham, Alabama into a “very 
poor” farm family, he soon became a self-taught botanist. 
Since that time, his favorite retreat has been the woods. He 
earned his PhD from the Univ. of North Carolina at Chapel 
Hill, was drafted into the Army, then worked for 3 years at 
the Missouri botanical gardens, where he immersed himself 
in the tropical ethnobotany of Peru and Panama. In 1963 
the USDA hired Duke to study the tropical plants of Puerto 
Rico. Starting in 1965 he lived for 30 months in Panama, 
living with the native people, eating their plants and taking 
their medicines. From 1977-82 he worked for the National 
Cancer Institute (NCI) studying botanical cancer cures. He 
is married and his offi ce is right across the street from the 
USDA National Agricultural Library in Beltsville, Maryland.
 Why don’t pharmaceutical companies sell more natural 
medicinal plant compounds? Because they cannot be 
patented and made proprietary; they belong to the people. 
“I lament that our government has abandoned the herbal 
alternatives for the pharmaceutical fi rms and their synthetics. 
I urge our government to sponsor research into safer, 
cheaper, natural herbal alternatives,” Duke wrote in 1987. 
“The wave of the future in medicine should be prevention.” 
The NCI now has an exciting program to prevent cancer; 
they will be telling people about such chemopreventives as 
estrogenic compounds in soybeans.
 Dr. Duke’s address: USDA Germplasm Services 
Lab., ARS [Agricultural Research Service] B-001 R-133, 
Beltsville, Maryland 20705. Phone: 301-344-4419. 
Four different color photos show Jim Duke with plants. 
Address: 111 Lake Shore Drive / Goshen, RR 1, Box 322B, 
Williamsburg, Massachusetts 01096.

263. Johnson, Dawn. 1991. Truck fueled by vegetable oil 
travels 22.7 miles per gallon. Daily Dispatch and Argus 
(Illinois). Nov. 14. p. B6.
• Summary: A photo shows a 1991 Dodge pickup truck with 
“Powered by soybean oil” printed on the top front fender. 
“The truck will be on display at the Soy Illinois Conference 
in Springfi eld,” which starts Nov. 23.

264. Johannes, Kenlon. 1991. [Soy diesel pickup truck]. 
SoyNotes: A Newsletter for MSA and MSMC Board Members 
(Missouri). Nov. 26. p. 1.
• Summary: “With all the activity around the MSMC 
(Missouri Soybean Merchandising Council’s) soy diesel 
pickup, I could do an entire SoyNotes about the interest the 
University [of Missouri at Columbia] owned vehicle has 
generated at events Tom and I have attended. It has taken 
up a lot of our time but it has been worth it. Promoting 
esterifi ed soybean oil could be a full-time position... We have 
been fortunate that the university has allowed us to use the 
vehicle on a limited basis. I have included the brochure we 

developed on the project and a couple of news articles.
 “The pickup was a hit last week at the New Uses 
Council Convention in Kansas City. The Associated Press 
story came from that event. Ken Schneeberger and I took 
Mr. Duncan, one of [USDA] Secretary Ed Madigan’s top 
aides, to the airport during the convention to help ensure 
the Secretary’s knowledge of the vehicle. Bill Ayres of 
Interchem, the company esterifying the soy oil, announced 
the company will be assembling a 2,000,000 gallon a year 
plant in the Kansas City area soon.
 “While driving the pickup back to Jefferson City from 
Kansas City, I stopped at Hardees in Concordia. A local 
farmer saw the pickup and asked me about it. He then asked 
me to go with him to the local newspaper for a story and a 
picture and to the local elevator for a visit. The manager and 
the farmers were very upbeat and supportive of the project.
 “Tom [Verry] then took the pickup to the Illinois 
Bean Booster training day and the IL Soy Conference in 
Springfi eld [Illinois, the state capital] last weekend. I sent 
Tom there to analyze Illinois’ volunteer training program 
and annual conference, but he and the pickup became an 
important part of their educational program and he ended 
up giving many media interviews and answering a lot of 
questions. All were supportive of the effort.
 “As we attend and sponsor other events this winter, I 
will do my best to get the University’s permission to use the 
vehicle for them.
 “Next Wednesday, December 4, I will be at St. Louis 
Lambert Airport where Mayer Schoemel will announce a 
joint project testing a 20% esterifi ed soybean oil / 80% diesel 
fuel blend in certain airport vehicles.
 “Gunnar Lynum has several companies very interested 
in the SoyMark. Grocery store bakeries are the most 
interested.”
 Note: This is the earliest document seen (Oct. 2017) 
stating that Interchem is making soy methyl esters–although 
that term is not mentioned. Address: Jefferson City, Missouri.

265. Tadlock, Betty. 1991. Soybean oil being used to power 
diesel pickup. Concordian (Concordia, Missouri). Nov. 27. 
p. 10.
• Summary: A photo shows Kenlon Johannes with his 
special truck. A sign on the truck says it is powered by 
soybean oil.

266. Ferruzzi-Montedison, Novamont Subsidiary. 1991. 
Diesel-Bi: The fuel that does not consume the world. The 
chemistry of nature. n.p. 24 p. Nov. 18 cm. [Eng]
• Summary: An early, attractive, and very interesting 
booklet, whose place of publication is not given. The “Bi” 
in the fuel’s name is pronounced “Bee.” Contents: The 
living chemistry. Diesel-Bi: a biofuel based on oilseeds 
for diesel engines and heating systems. Diesel engine 
tests. A new harvest with each year’s crop: the “Earth-
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friendly” biofuel. Properties. Diesel-Bi: a breath of fresh air. 
Emissions. The most evident effect of Diesel-Bi: the total 
elimination of sulfur dioxide. Novamont’s Diesel-Bi slows 
down the build-up of carbon dioxide in the atmosphere 
(it “contributes in no way to the greenhouse effect”). The 
Diesel-Bi cycle. Biodegradability, safety, a high fl ash point: 
three fundamental reasons for the steady diffusion of Diesel-
Bi (the fl ash point is 110ºC). August 19, 1991: start up of 
the Zurich [Switzerland] experience [sic, experiment; fi ve 
city buses began using Diesel-Bi]. Map of Europe showing 
sites of fi eld tests and vehicle types: Compegne and Rouen, 
France. Kiel, Paderborn, Fulda, and Wuerzburg, Germany. 
Gorgonzola and Castelmassa, Italy. Wien [Vienna] and 
Wieselburg, Austria. Novamont is already producing Diesel-
Bi on an industrial scale in Europe, and extra capacity is 
expected to come on stream during 1992.

267. Gavett, Earle E. 1991. Alternative diesel fuels from 
oilseeds. Paper presented at Annual Agricultural Outlook 
Conference, USDA, Washington, DC, Dec. 4. 5 p. [3 ref]
• Summary: In a barrel of crude oil, U.S. refi ners recover 
about 37% of the total as gasoline, 17% as diesel fuel, 4% as 
jet fuel, and the remaining 42% as miscellaneous products, 
mainly heavy residual oil.
 Each year, the United States uses about 50 billion 
gallons of diesel fuel. Of this, 3 billion gallons (6%) are 
used on farms to power tractors, combines, trucks, and other 
farm equipment. Most of the remainder is used to move 
commercial goods and people by truck, rail and barge.
 The Clean Air Act (CAA) Amendments of 1990 
“include a number of provisions that affect diesel fuel. These 
provisions can have a signifi cant impact on farming and the 
entire agribusiness sector. I will address them as they appear 
in the Act.”
 Sec. 217. Diesel fuel sulfur content. It must be 
dramatically reduced by 1 Oct. 1993. Sulfur dioxide is one 
of the main elements in smog. Sec. 222. Nonroad engines 
and vehicles. Sec. 229 Clean fuel vehicles (includes gasoline, 
diesel fuel, and alternative fuels such as methanol and 
ethanol for diesel engines).
 Sec. 231. Ethanol substitute for diesel (Also vegetable 
oils as substitutes for diesel). “During the late 1970s and 
early 1980s a signifi cant effort was undertaken by USDA, 
with help from DOE and some land grant institutions, to 
develop alternative fuels for diesel engines. We believed 
farmers could produce their own fuel.” Early efforts using 
unmodifi ed vegetable oil were unsuccessful. Then came a 
key development. “With limited USDA funding, University 
of Idaho researchers developed a process where vegetable 
oil (rapeseed oil) is reacted with an alcohol (methanol) 
in the presence of a catalyst (potassium hydroxide). This 
process is called transesterifi cation. Esterifying rapeseed oil 
results in a highly acceptable diesel fuel substitute that we 
can call Biodiesel. Only limited quantities of Biodiesel are 

produced in this country at small pilot scale facilities such as 
at the University of Idaho. The information was shared with 
Austria. Discusses the growing use of biodiesel in Austria.
 Note: This paper was also used as a news release on 4 
Dec. 1991. Address: Consultant and Former Director, Offi ce 
of Energy, USDA.

268. Johannes, Kenlon. 1991. Missouri Soybean Day: Draft 
agenda. Jefferson City, Missouri. 2 p. Dec. 19.
• Summary: The event will take place on Jan. 27-28, 1992 in 
Columbia, Missouri, at the Holiday Inn Executive center. It 
begins with a Missouri Soybean Association board meeting 
at 1:00 p.m.
 On Jan. 28: 7:00–8:30 SoyPAC Breakfast. 2:00–2:30 
SPARC Fundraising auction. 3:50–4:00 Soy Ink, by Daphne 
Baker. 4:00–4:45 Soy diesel truck, by Leon Schumacher, 
Agricultural Engineering, Univ. of Missouri–Columbia. 
Address: Jefferson City, Missouri.

269. Interchem (N.A.) Industries. 1991 Biodiesel 
commercialization program: Background information. 
Kansas. 7 p. Undated.
• Summary: Contents: Introduction. Biodiesel: Key features. 
Fuel consumption. Fuel characteristics. Performance. 
Emissions. Safety. Vehicle tests.
 “Interchem (N.A.) Industries has initiated a major 
commercial program to develop transportation and boiler 
fuels from renewable resources in North America. Interchem 
intends to commercialize a new diesel fuel based on methyl 
esters of vegetable oil,...”
 “Recognizing the U.S. legislative and regulatory 
requirements that require the increasing use of alternative 
fuels, Interchem has initiated a program of market 
evaluation, on-road demonstrations and pilot production that 
will lead to large scale commercialization of Biodiesel in 
selected diesel fuel markets in the United States. Interchem 
intends to work with local and federal authorities to achieve 
certifi cation of Biodiesel as one of the principal alternative to 
petroleum based diesel fuel.
 “Biodiesel is an alternative fuel made from renewable 
agricultural feedstocks. It is made from vegetable oil and 
methanol by a catalytic transesterifi cation process. The 
preferred feedstock in the United States is soybean oil,” 
while in Europe it is rapeseed oil.
 Table V. Demonstration tests of biodiesel. Four 
columns show location, authority, vehicles, and purpose. (1) 
Columbia, Missouri, Univ. of Missouri, truck for emissions, 
power, and fuel consumption. (2) St. Louis, Missouri. City 
of St. Louis, 10 vehicles, trucks, fork lifts, compressor for 
emissions, acceleration, general use. (3) St. Louis, Bi-State 
Development Inc., municipal bus for emissions. (4) Grand 
Forks, North Dakota, Univ. of N.D., 12 tractors for engine 
wear, fuel effi ciency. Also: Brazil, Austria (2), Switzerland. 
Table VII: European carbon dioxide tax legislation. The 
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two columns show the country and type of “carbon tax.” 
Germany: A carbon dioxide emissions tax of 0.10 DM 
per liter will be applied to diesel fuel beginning in 1991. 
Sweden: A carbon dioxide emissions tax will go into effect in 
1991. Address: Kansas.

270. Francese, Delia; Gamba, Giuseppe; Aroldi, Claudio; 
Rocchietta, Claudio. 1991. Environmental effects and 
economic viability of alternative diesel fuels from vegetable 
oils. In: 1991. Proceedings of the Ninth International 
Symposium on Alcohol Fuels, Firenze [Florence, Italy]. See 
p. 984-87. [7 ref]
• Summary: “From 1989 to 1991 rapeseed oil methylester 
has been successfully tested on fl eets of public urban 
transportation vehicles, trucks, and agricultural machines.”
 Diesel-Bi, a vegetable oil methylester, can be obtained 
from different kinds of oils such as rapeseed, sunfl ower, 
soybean, or palm. In Europe, rapeseed oil is mostly widely 
used as a clean fuel.
 A chemical formula shows that 1 molecule of 
triglyceride + 3 molecules of methanol = 3 molecules 
of methylester and 1 molecule of glycerine. Address: 
Novamont, Milan, Italy.

271. Peterson, C.L.; Korus, R.A.; Mora, P.G.; Madsen, 
J.P.; Auld, D.L. 1991? The effect of fumigation and 
transesterifi cation on injector coking. Moscow, Idaho: 
Agricultural Engineering Dep., Univ. of Idaho. [5] p. 
Undated. 28 cm.
• Summary: “A series of short term test cycles with a direct 
injection CI [compression-ignition, or diesel] engine were 
used to determine the relative merits of fumigation and 
transesterifi cation in reducing injector coking problems that 
occur with the use of vegetable oil fuels. A fi xed nominal 
rate of 10% fumigation with propane was investigated in an 
attempt to reduce injector coking with Oleic and Linoleic 
Saffl ower oils. Variable nominal rates of 5, 10, and 15% 
propane fumigation were used in an effort to reduce injector 
coking with Winter Rape oil. The 10% propane fumigation 
reduced injector coking caused by Oleic Saffl ower oil by 
64%, to a level not signifi cantly different than diesel fuel. 
10% fumigation did not signifi cantly reduce injector coking 
caused by Linoleic Saffl ower oil. The 10% nominal rate of 
fumigation reduced injector coking caused by Winter Rape 
oil by 21%; the 15% nominal rate had no signifi cant effect, 
and the 5% nominal rate increased coking.
 “In one study, transesterifi cation of winter rape reduced 
injector coking by 48% compared to the neat oil to a 
level not signifi cantly different than the injector coking 
experienced with diesel fuel. In a second study, each of the 
methyl esters of oleic and linoleic saffl ower oils and winter 
rapeseed were synthesized at room temperature.
 “In short term torque tests the linoleic saffl ower ester 
and rapeseed ester fuels had signifi cantly lesser and equal 

amounts of injector deposits respectively than the diesel 
fuel standard. Oleic saffl ower ester had signifi cantly more 
deposits than diesel fuel. All fuels exhibited power and 
torque characteristics similar to those of diesel fuel, with 
the exception of the esters. The slight power and torque 
decreases experienced with the ester fuels were expected 
based on their decreased gross heat of combustion.” Address: 
1. Prof. of Agricultural Engineering. All: Univ. of Idaho, 
Moscow, Idaho 83843.

272. Missouri Soybean Association. 1992. FY’92 budget. 
Jefferson City, Missouri. 7 p. Jan. 3. Unpublished typescript.
• Summary: Contents: (1) Proposed budget: FY’91 [fi scal 
year 1991] carryover, income ($795,449), expenditures 
($746,180), balance. (2) MSA Chart of accounts, FY 1991 
as of 3 Jan. 1992. Code 105 is the Soy diesel account name. 
The budget for this item in 1992 is $22,000. The names 
of 84 different accounts, each with a number, are listed. 
(3) “Project: Soy van. Estimated start date: July 1, 1991. 
Estimated completion date: June 30, 1993. Project manager: 
Kenlon Johannes. Project status: New. Objective: Test 
soybean oil as a practical alternative to diesel fuel. Increase 
exposure of soybean promotions and efforts of MSA, MSMC 
(Missouri Soybean Merchandising Council) and corporate 
operators. Activities (7). 1. Purchase a van, suburban or 
pickup with a diesel engine. Audience. Benefi t to soybean 
growers. Estimated cost: $22,000. Other cooperators.”

273. Johannes, Kenlon. 1992. [Soy diesel projects]. 
SoyNotes: A Newsletter for MSA and MSMC Board Members 
(Missouri). Jan. 17. p. 1-2.
• Summary: “The Council [Missouri Soybean 
Merchandising Council] funded two additional soy diesel 
projects at their last meeting. One tests an 80% diesel, 20% 
methyl soyate blend on vehicles at Lambert Airfi eld [in St. 
Louis] and the other project tests the same blend on public 
buses operating in the greater St. Louis area.”
 “Missouri and Kansas Checkoff and Association staff 
helped man the USB booth at the AFBF Convention earlier 
this week. The Council-funded, soy diesel pickup took up 
both booth spaces rented; interest was high and Tom, the 
UMC personnel and Interchem Industries (makers of the 
methyl soyate) all answered many questions and did many 
television and radio interviews. Note: A video of this event 
was produced.
 “The Council has decided to purchase their own 
diesel pickup to promote and demonstrate methyl soyate 
(soy diesel). They will be selecting the vehicle from bids 
submitted by local Ford, GM and Chrysler dealers.”
 “Daphne has been busy securing auction items for the 
SPARC Vote ‘Yes’ Auction to be held on Soybean Day in 
Columbia [Missouri], January 28.” Popular autographed 
items were donated by the Kansas City Royals (baseball) and 
Kansas City Chiefs (football) teams. Proceeds will be used 
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for the national checkoff referendum. Address: Jefferson 
City, Missouri.

274. Ferruzzi-Montedison. 1992. City of Florence [Italy] 
to use Diesel-Bi to cut pollution emissions: Ferruzzi-
Montedison’s Novamont to construct plant at Livorno to 
produce Diesel-Bi ecological fuel (News release). Milan, 
Italy. 2 p. Jan. 22.
• Summary: “Milan, Italy–As of today Florence has been 
added to the numerous Italian and foreign cities (such as 
Vicenza [Italy], Zurich [Switzerland], etc.) which are testing 
Diesel-Bi in their public transportation systems. Diesel-Bi 
is the new vegetable oil-based fuel developed by Novamont 
(Ferruzzi-Montedison Group).”
 It is “derived from vegetable oils extracted from soya, 
canola and sunfl ower for use in diesel engines and heating 
boilers which normally use diesel fuel.” Novamont’s plant 
in Livorno could be completed by October with a production 
capacity of 60,000 metric tons a year–assuming the 
government authorization process is concluded shortly.

275. McMullen, Eric. 1992. Emissions standards promise 
to change diesel technology: California is enacting tough 
emissions standards for off-road vehicles. The EPA may 
borrow some of the rules for a national policy. Here’s how it 
could affect you. Farm Industry News 25(3):A28-29. Mid-
Feb.
• Summary: “Beginning in 1996, diesel engines of 175 hp 
[horsepower] or greater sold in California must cut nitrogen 
oxide (NOx) emissions by 52%. By 2001 those emissions 
must be cut another 16%.” National standards are mandated 
by the 1990 Clean Air Act. The Environmental Protection 
Agency (EPA) “is working toward a Nov. 1992 deadline to 
propose emission standards for diesel engines of 50 hp or 
more.” Originally California was discussing much lower 
levels of NOx and “requiring the use of alternative fuels (see 
alternative fuels story) by 1999.”

276. O’Neil, Tim. 1992. Schoemehl uses soybeans to fuel 
campaign. Post-Dispatch (St. Louis, Missouri). Feb. 28. [14 
ref]
• Summary: “Mayor Vince C. Schoemehl Jr. showed off 
a pickup truck that burns soybean oil fuel Thursday and 
promised to make farm-raised fuels ‘the centerpiece’ of 
his economic program if he becomes governor.” The Ford 
pickup, owned by the Missouri Soybean Merchandising 
Council, is fueled by a blend of diesel fuel and soybean oil. 
Address: Post-Dispatch Staff.

277. Chemical Engineering Progress. 1992. Pollution control 
drives new interest in biodiesel. Feb. p. 14.
• Summary: A good introduction. A table shows 4 pros and 2 
cons of biodiesel.

278. Inform. 1992. Germans design engines for vegetable oil 
fuels (News release). Champaign-Urbana, Illinois. 2 p. Feb.
• Summary: “Deym Handels’ GmbH of Eggenfi ed, 
Germany, and Elsbett have modifi ed the Mercedes OM 352 
engine, as well as a number of other engines, to operate with 
100% vegetable oil fuels.” These changes are said to “raise 
torque by 30%, lower fuel consumption, help cut down on 
emissions and make the operation virtually smokeless.”

279. Wyant, Sara. 1992. Soy diesel cleans up. Soybean 
Digest. Mid-Feb. p. 49.
• Summary: “At the St. Louis, Missouri, Lambert Airport, 
as part of a 4-month test, street sweepers, a dump truck, a 
forklift, a tractor and small trucks (10 vehicles in all) are 
being fueled with a blend of 20% soy-bean-based diesel 
(methyl soyate) and 80% diesel. Environmental benefi ts: Soy 
diesel is sulfur free; vehicles fueled with soy diesel emit less 
particulates, hydrocarbons and carbon monoxide; nitrogen 
oxide emissions are similar to those of conventional diesel; 
soy diesel does not produce explosive air-fuel vapors. This 
soybean oil fuel is produced by Interchem Industries of 
Leawood, Kansas.”
 Note: This is the earliest English-language document 
seen (Oct. 2017) that contains the term “soy diesel” (two 
words, regardless of hyphenation or capitalization), which 
refers to a blend of soy methyl esters (made from soybean 
oil) and petroleum-based diesel fuel.

280. Buffalo Drummer (Wright County, Minnesota). 1992. 
Soon drivers can fi ll-’er up with new soybean diesel fuel. 
March 2.
• Summary: The fi rst shipment of a an alternative to diesel 
fuel, made from soybean oil, has been made–using a process 
called esterifi cation. An ester is any class of compounds, 
often fragrant, formed by the reaction between an acid and an 
alcohol, usually with the elimination of water. The soybean 
diesel process requires 160 gallons of refi ned, degummed 
soybean oil, which is then mixed with a combination of 
methanol plus sodium hydroxide or potassium hydroxide 
(the catalyst). After mixing for several hours, the mixture 
must stand for 12 hours. Water is then run across the top to 
collect excess catalyst and alcohol impurities. The yield is 
160 gallons of biodiesel fuel.

281. Nebraska Soybean Development, Utilization and 
Marketing Board. 1992. Meeting agenda. Jefferson City, 
Missouri. 2 + 4 p. March.
• Summary: This meeting took place on March 17-18, 1992 
at the Cornhusker Hotel, Lincoln, Nebraska. Soy Diesel was 
on the agenda in four sessions. Present at dinner on March 
17 were: John Campbell, AGP; Marc Berg, South Dakota, 
American Soybean Association Board of Directors; Scott 
Frederickson, .
 Attached is the following 4-page document (which see): 
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Requested report to United Soybean Board on Soy Diesel, 
by Kenlon Johannes (March 1992). Address: Jefferson City, 
Missouri.

282. Davis, J. Michael; Sumner, Daniel A.; Vaughn, Eric. 
1992. Re: Upcoming biofuels workshop. Letter to Kenlon 
Johnson [sic, Johannes], American Soybean Association, 
1300 L St., NW Suite 950, Washington, DC, March 18. 1 p. 
Typed, with signatures on letterhead.
• Summary: “The U.S. Department of Energy (DOE), the 
U.S. Department of Agriculture (USDA), and the Renewable 
Fuels Association are joining to sponsor a workshop, 
“Technology for Expanding the Biofuels Industry,” planned 
for April 21-22, 1992, in Chicago, Illinois.” Address: 1. Asst. 
Secretary, Conservation & Renewable Energy, U.S. Dep. of 
Energy; 2. Acting Asst. Secretary for Economics, USDA; 3. 
President, Renewable Fuels Assoc. Phone: 261.

283. Ferruzzi-Montedison. 1992. Ferruzzi-Montedison’s 
Novamont announces fi rst U.S. fi eld test of Diesel-Bi 
vegetable oil-based fuel in South Dakota–Senator Thomas 
Daschle to launch test in Sioux Falls ceremony (News 
release). New York, NY. 2 p. March 19.
• Summary: Novamont, a subsidiary of the Ferruzzi-
Montedison Group (based in Italy) “today announced initial 
fi eld tests of its Diesel-Bi ecological fuel with the public bus 
system of Sioux Falls, South Dakota.”
 “The fi eld tests, scheduled to begin in April, involve 
two buses which will use Diesel-Bi fuel exclusively for a 
period of four months.” Production of the fuel for this project 
“will take place in the United States and will be coordinated 
by Central Soya Company, another Ferruzzi-Montedison 
subsidiary, based in Fort Wayne, Indiana.” The process for 
making Diesel-Bi “can utilize a number of vegetable oils 
including soya, canola, and sunfl ower. Diesel-Bi can be 
used in unmodifi ed diesel engines...” It offers signifi cant 
environmental and safety advantages, and is biodegradable in 
the event of spillage.
 “Ferruzzi-Montedison has the largest U.S. presence of 
any Italian group with U.S. revenues in excess of $3.5 billion 
and over 6,000 employees.” The names of the Group’s 
leading U.S. subsidiaries are given.
 Note: On March 20, this news release was faxed by Bill 
Ayres (Interchem (N.A.) Industries, Inc., 8016 State Line 
#101, Leawood, Kansas 66208) to Kenlon Johannes at the 
Missouri Soybean Association.

284. Johannes, Kenlon. 1992. [SoyDiesel]. SoyNotes: A 
Newsletter for MSA and MSMC Board Members (Missouri). 
March 27. p. 1-2.
• Summary: “SoyNotes seems to have become a monthly 
update rather than a two-week update because of the amount 
of time I spend on SoyDiesel and, of course, other activities. 
When time permits, I’ll increase its frequency again. My ‘in 

box’ is literally a foot tall.”
 “We have really had the opportunities to promote the 
SoyDiesel concept and show off the pickup. Tom and I took 
it to every district meeting and received newspaper, radio and 
TV coverage. I returned from the U.S.B. meeting in Atlanta, 
Georgia, this past week. A copy of the report I gave to the 
promotion committee is enclosed. Currently, Missouri is the 
focal point for SoyDiesel in the U.S. and, as I stated earlier, it 
has been extremely time consuming but very productive. All 
states’ staff will be discussing the issue in detail at the staff 
conference in Atlanta May 4-7. I will give them an update 
and we will chart a course of action coordinated by ASA 
[American Soybean Association] / USB. Smith and Haroff is 
preparing a SoyDiesel video news release. They shot video 
when the 1992 Ford was in [Washington] D.C. and they are 
receiving tape from Kansas City and St. Louis sources to pull 
it all together.
 “I hope you are reading and enjoying the Missouri 
Soybean Bulletin, our supplement to the Soybean Digest. 
Daphne has been coordinating with Smith and Haroff its 
development and insertion into the Missouri edition of the 
Digest. Also look for the next Soybean Farmer. It should be 
mailed soon.”
 For MSA: “April’s focus is Earth Day–Soybeans and the 
environment.
 “Interchem Industries’ Kansas City, KS methyl soyate 
pilot plant is in operation and they are gearing up the plant 
for full production of 3 million gallons a year. Ground 
breaking / ribbon cutting for the plant is scheduled for May 
1 with [USDA] Secretary Madigan and others invited. They 
are also investigating a site in St. Louis for a plant, should St. 
Louis’ interest in soyate continue.
 “Our MSA membership count is very low–1,200... Susie 
[Oberdahlhoff] reports the Missouri Chef Conference went 
well. Over 350 chefs from the four chef chapters in Missouri 
attended. Gunnar Lynum made a presentation about using 
SoyOil.”
 “One of the reasons I drove the truck to Washington 
[DC] and Atlanta [Georgia], was to convince ASA and 
U.S.B. to fund the Sunrider expedition. The effort was 
successful as both have put SoyDiesel on the priority list and 
they have agreed to fund this 2½ year around-the-world trip 
by a SoyDiesel powered boat.”
 Kenlon thanks Al Pell of the daily Ag Day television 
show for showing the Missouri Dodge pick-up at the AFBF 
show in Kansas City. Address: Jefferson City, Missouri.

285. Roetheli, Joseph C. 1992. Trip report–Biodiesel: 
Ferruzzi, Milan, Italy–March 16, 1992. Letter to Daniel 
Kugler, CSRS [Cooperative State Research Service] Offi ce 
of Ag Materials, March 27. 5 p. Typed, with signature on 
letterhead.
• Summary: Contents: Background (FERTEC R&D unit 
merged with Novamont on 1 Jan. 1992; Ferruzzi has a large 
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presence in the U.S.–Central Soya, Agriolet, Carmont, and 
Ousimont). Biodiesel (“a profi table venture for Novamont 
in Western Europe because of tax forgiveness.” Example 
of Austria and four tier tax system. Cost of biodiesel). 
Alternative fuels. The biodiesel issue seems to reduce to 
three basic questions: 1. What are the specifi c goals? 2. 
What are the emissions? 3. How much is society willing to 
subsidize biodiesel to obtain its benefi ts? Address: Industrial 
Oilseeds Program Manager, Special Programs–Offi ce of 
Agricultural Materials, Cooperative State Research Service, 
USDA, 342 Aerospace Center, Washington, DC 20250-2200.

286. Johannes, Kenlon. 1992. Requested report to United 
Soybean Board on Soy Diesel. Jefferson City, Missouri: 
Missouri Soybean Merchandising Council. 4 p. March.
• Summary: ” “Soy diesel is soybean oil with the glycerine 
removed through a process called esterifi cation. It makes 
an excellent fuel with no difference in performance 
(same m.p.g. and power), only reduction in most harmful 
emissions. Diesel engines can run on the fuel with no 
modifi cations. The fuel is acidic rather than basic as diesel 
fuel.”
 “Esterifi cation involves mixing methanol with sodium 
hydroxide, mixing that with vegetable oil and washing out 
the glycerine with water. The resulting products are methyl 
soyate and glycerine. Both are considered safe by the EPA 
with no restrictions to their use or disposal.”
 “Soy diesel is a bio-diesel. Bio-diesels are made 
with any vegetable oil or animal fat through a similar 
esterifi cation process.
 “Bio-diesels are popular in Europe with tax exemptions 
in many countries and its use is mandated in some water 
recreational areas to stop fuel pollution in these areas.
 “Bio-diesels are and will arrive in the U.S. rapidly. The 
Missouri Boards and staff are trying to position soybean 
oil as the leading oil in biodiesel application because of its 
availability, lower cost, ease of use, and quality of fuel.” A 
chronology of work with soy diesel by the Missouri Soybean 
Merchandising Council (MSMC) from spring 1990 to March 
1992 is given:
 1990 spring–University of Missouri–Columbia (UMC) 
publishes a paper on the use of vegetable oils as fuels but 
fails to mention soybean oil as a potential feedstock.
 1990 summer early–Kenlon Johannes, Missouri 

Executive Director, begins calling UMC inquiring into 
vegetable oil fuels, why soyoil was not mentioned in the 
articles, and the possibility of MSMC’s funding of a UMC 
project using soybean oil as a substitute for diesel fuel.
 1990 Dec.–After several calls exchanging information, 
Leon Schumacher of UMC Department of Ag Engineering 
submits project to MSMC for consideration.
 1991 Jan.–After revision, the MSMC agrees to fund a 
one year project for $22,000 to test a diesel pickup burning 
100% soybean oil [sic, soy methyl esters]. Original proposal 
includes engine wear, power, and possibly emission tests.
 1991 spring/summer–Leon Schumacher in search of 
fuel for project locates Bill Ayres of Interchem Industries of 
Leawood, Kansas, who agrees to provide esterifi ed soybean 
oil for the project.
 1991 July–A 1991 Dodge diesel pickup with Cummins 
engine running on 100% methyl soyate (testing feasibility of 
running on the soyate) is purchased as the project begins.
 1991 Dec.–20% soyate, 80% diesel fuel test on 10 
vehicles at Lambert Airfi eld in St. Louis, Missouri, begins; 
MSMC provides soy diesel.
 1992 Jan.–20% soyate, 80% diesel fuel test on selected 
buses in the Bi-State (Greater St. Louis [in Missouri and 
Illinois {Lyle Roberts and his people}]) area; MSMC 
provides soy diesel.
 1992 Jan. Statewide City Demonstration Project; 
providing fuels to other cities interested in doing 
demonstration is funded.
 1992 Feb.–MSMC purchases [its own] Ford F-250 
diesel pickup for continued research and development.
 1992 March–Cummins manufacturing fi nds about 
efforts, contacts UMC and MSMC, and begins EPA cycle 
emission testing and performance characteristics on 100% 
fuel. This should cause the other diesel engine manufacturers 
to join the efforts.
 “The term ‘soy diesel’ needs to be defi ned and 
trademarked by ASA [American Soybean Association] or 
MSA so it can be made available at no charge to those who 
can appropriately use it.”
 “A pilot plant is continuously producing methyl soyate 
in a continuous fl ow process in Kansas City, Kansas with 
plans for ground breaking on a 2.1 million gallon per 
year plant scheduled in early April. The estimated cost of 
production is $1.25 to $1.50 per gallon.”



HISTORY OF BIODIESEL (1900-2017)   84

© Copyright Soyinfo Center 2017

 Note 1. This is the earliest English-language document 
seen (Oct. 2017) that contains the words “biodiesel” or 
“bio-diesel” or “bio-diesels” (regardless of capitalization) 
in connection with soy oil; it refers to a blend of soy methyl 
esters (made from soybean oil) and petroleum-based diesel 
fuel. Note 2. This document was faxed to the Nebraska 
Soybean Association on 10 March 1992, says Kenlon 
Johannes. He wanted them to see what was going on in 
Missouri in the hope that they might get interested in soy 
diesel. Kenlon adds (April 2007): In March 1992, his board 
of directors in Missouri said: “This is getting big here. This 
can’t be just a Missouri project. We need other soybean 
boards and associations to join in the effort and to help in 
funding projects.” Address: Executive Director, MSMC, P.O. 
Box 104778, Jefferson City, Missouri 65110-4778. Phone: 
(314) 635-6701 or 1-800-662-3261.

287. White, John G. 1992. Designing a cleaner diesel: A 
soybean oil additive makes this high-performing new fuel 
burn cleaner. Farm Industry News. March. p. 19.
• Summary: Last month Interchem Industries of Leawood, 
Kansas, launched its biodiesel fuel, which is made by 
blending diesel fuel with methyl esters of soybean oil, 
methanol, and a proprietary catalyst. The product is a blend 
of 20% methyl ester and 80% No. 2 diesel fuel. Lee Derr, 
president of Interchem, says this Biodiesel can reduce 
particulate emissions by 75%. Derr says a plant with the 
capacity to make “2 million gallons of Biodiesel came on 
line in February [1992] near Kansas City.”
 Photos show: (1) A Dodge Ram, with “Powered by 
Soybean Oil” written on the top front fenders. (2) A service 
vehicle at the St. Louis airport, in which the new fuel is 
being tested.

288. Chemical Marketing Reporter. 1992. Vegetable oils play 
role in alternative fuels industry. April 6. 5, 11.
• Summary: “Biodiesel fuel, an alternative diesel made from 
esterifi ed vegetable oils, is being tested in city buses in Sioux 
Falls, South Dakota. Novamont, North America, a Ferruzzi-
Montedison subsidiary, will supply ‘Diesel-Bi,’ fuel for two 
buses for the next four of fi ve months.” Biodiesel is made 
by reacting crude vegetable oil and methanol in the presence 
of a catalyst to yield methyl ester. Both soybean oil and 
rapeseed oil will be used in the tests.

289. Johannes, Kenlon. 1992. Various national and regional 
energy and bio-fuel shows and events for 1992. Jefferson 
City, Missouri. 1 p. Unpublished typescript. April 8.
• Summary: Lists the date, event and location for nine events 
from April 21-21 to Oct. 6-9. Address: Executive Director, 
Missouri Soybean Merchandising Council, P.O. Box 104778, 
Jefferson City, Missouri 65110-4778. Phone: (314) 635-
6701.

290. Kennedy, Mike. 1992. Plant to transform soybean oil to 
fuel will be built in KCK [Kansas City, Kansas]. Kansas City 
Star (Missouri). April 27. p. B2. Metropolitan section.
• Summary: At Kansas City’s Earth Day celebration, Sunday 
[April 26], at Penn Valley Park, Interchem Industries, Inc., 
based in Leawood, Kansas, announced that it plans to make 
diesel fuel from soybean oil in Kansas City, Kansas.
 Bill Ayres, executive vice president of Interchem, said 
the “biodiesel” fuel creates less pollution when burned 
and requires no engine modifi cation. “You just pour it 
in your tank,” and drive away. With Ayres were Thomas 
Verry, director of fi eld services for the Missouri Soybean 
Merchandising Council [MSMC], and Vince Schoemel, 
mayor of St. Louis.
 Schoemel, a Democrat, who is running for governor of 
Missouri, said he strongly supports use of alternative fuels to 
reduce pollution and reliance on foreign energy, and to create 
jobs.
 Ayres said Interchem planned to break ground Friday 
for the plant, which will have a capacity of 3 million gallons 
per year of “soy diesel fuel.” It will be built near Third and 
Lyons streets in Kansas City, Kansas. In January [1992], 
Interchem opened a demonstration plant in Kansas City, 
Kansas, that produces the soybean fuel. The Missouri 
Soybean Merchandising Council has provided funding to do 
research on the soybean diesel fuel.
 Interchem’s biodiesel sells for about $1.50 per gallon, 
compared with about $1.00 for regular diesel. Ayres added, 
that as the federal government begins enforcing more 
stringent clean air standards, biodiesel could become more 
economical.
 Verry (of MSMC) said that converting soybean oil into 
diesel fuel is a way to reduce the glut of oil that is now on 
the market. So, farmers are excited about this project.
 In 1989, Interchem changed its name from Pyrotech 
Inc. Besides its Leawood offi ce, Interchem has an offi ce in 
Vancouver, British Columbia, Canada.

291. Wichita Eagle (The) (Kansas). 1992. Ag briefs. April 
28. p. 8B. Business / Farm section.
• Summary: Interchem Industries of Leawood, Kansas, 
will start construction this week on a plant in Kansas 
City, Kansas, to make diesel fuel from soybean oil. It is 
expected to produce 3 million gallons a year of the so-called 
“biodiesel,” which will sell for about 50% more than regular 
diesel fuel.

292. Issues in Sustainable Agriculture (Columbia, Missouri). 
1992. Calendar. March/April. [Eng]
• Summary: This newsletter is produced by the Center for 
Sustainable Agricultural Systems, 226A Mumford Hall, 
University of Missouri–Columbia, Columbia, MO 65211.
 On May 28 a seminar titled “Biodiesel: Potential for 
rural community development” will take place. Call John 
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Ikerd for more info.
 Note: A subsequent leafl et states: “Biodiesel from oil 
seed crops: Potential impacts of sustainable development on 
rural communities–A potentially important new technology 
for Missouri. By: (1) Dr. Franz Parrer, manager of a 
cooperatively-owned, small-scale biodiesel fi rm in Austria. 
And Don Van Dyne, agricultural economist, Univ. of 
Missouri–Columbia. 11-12 a.m. 217 Mumford Hall.”

293. Missouri Soybean Bulletin (Missouri Soybean 
Merchandising Council). 1992. SoyDiesel truck stops at 
White House. April. p. 1, 4. Supplement to Soybean Digest.
• Summary: “Missouri’s SoyDiesel-powered pickup recently 
took its message of homegrown environmentally friendly 
fuel to 1600 Pennsylvania Avenue. After truck stops in 
St. Louis [Missouri], Springfi eld [Illinois] and Columbus 
[Ohio], the 1992 Ford diesel-powered pick-up stopped in 
Washington as part of a tour to promote SoyDiesel that was 
developed right here in Missouri.
 “White House Counsel C. Boyden Gray was driven 
around the White House grounds. Gray is a longtime 
advocate of alternative fuels.” Four environmental benefi ts of 
SoyDiesel are listed. According to Bill Ayres, Vice President 
of Interchem Industries (Leawood, Kansas), “this type of fuel 
is already being used extensively in Europe and is known as 
BioDiesel.”
 A photo shows the pickup in front of the White House. A 
map shows the route to Washington, DC. Address: Jefferson 
City, Missouri. Phone: (800) 662-3261.

294. Johannes, Kenlon. 1992. Re: Soy fuel advisory 
committee. Letter to QSSB’s [Qualifi ed State Soybean 
Boards] and USB [United Soybean Board], May 12. 2 p. 
Typed, with initials on letterhead.
• Summary: “An organizational meeting for the Soy Fuel 
Advisory Group will be held after the May 20, 1992 deadline 
for submission of the request for proposals (RFP’s) for a 
master SoyDiesel plan.”
 We will meet “at the St. Louis Mariott West Hotel (near 
the American Soybean Association’s offi ce) The group will 
review the RFP’s submitted and plot a course of organization 
and action.
 “Please return the enclosed form to the Missouri offi ce 
by May 22, 1992 to indicate your interest in the effort.
 If “you are interested in contributing to the start-up 
group, you will need to advise me of your current projected 
dollar commitment and farmer and staff representatives to 
the group. You can decide to join the group at a later time, 
but will miss out on the selection process.”
 Attached is a form titled “Soy Fuel Advisory Group,” 
fi lled out by the Oklahoma Soybean Association and 
Commission. Jim Blaauw will be their staff representative. 
Address: Executive Director, MSMC, P.O. Box 104778, 
Jefferson City, Missouri 65110-4778. Phone: (314) 635-6701 

or 1-800-662-3261.

295. Madison, David P., Jr. 1992. Re: Concern over use of 
rapeseed or canola as a feedstock for biodiesel. Letter to 
Roger Mitchell, Dean of the College of Agriculture..., Univ. 
of Missouri–Columbia, Columbia, MO 65211, May 15. 2 p. 
Typed, with signature on letterhead.
• Summary: “Soybean farmers are spending a great deal of 
time and money to position SoyDiesel as the biodiesel of 
choice.” Soybeans are the number one cash crop grown in 
Missouri at this time. Not much canola / rapeseed is grown 
in Missouri. “The ability of a corporation in Austria to 
provide farmers with feed and fuel from their raw materials 
(rapeseed) may raise false expectations to producers... and 
may not be practical.” “We ask for a common sense approach 
to this problem at this time.” Address: President, Missouri 
Soybean Assoc., P.O. Box 104778, Jefferson City, Missouri 
65110-4778. Phone: (314) 635-3819 or 1-800-662-3261.

296. Johannes, Kenlon; Oberdahlhoff, Susie. 1992. Re: Table 
top displays. Soy Diesel samples. Letter to QSSB [Qualifi ed 
State Soybean Board] executive directors, May 19. 2 p. 
Typed, with initials on letterhead.
• Summary: Each is described and prices are given. Attached 
is an order form (provided by Interchem) with an illustration 
of the container to hold Soy Diesel samples. On one side will 
be printed the same of the state and SoyDiesel. Address: 1. 
Executive Director; 2. Director of promotion / education. 
Both: MSMC, P.O. Box 104778, Jefferson City, Missouri 
65110-4778. Phone: (314) 635-6701 or 1-800-662-3261.

297. Hansen, Betty; Johannes, Kenlon. 1992. Re: Midwest 
Association of State Departments of Agriculture [MASDA] 
Meeting. Letter to QSSB state association’ executive 
directors and SoyDiesel Project Managers for IL, IN, IA, 
KS, MI, MN, MO, NE, ND, OH, SD, and WI, May 20. 5 p. 
Typed, with initials on letterhead.
• Summary: The Missouri Soybean Merchandising Council 
(MSMC) has been working on a SoyDiesel project for this 
meeting to be held on 19-22 July 1992 in Rapid City, South 
Dakota. The MSMC will sponsor the tour buses burning a 
SoyDiesel blend for their tour on July 21. “Since your state 
is one of the twelve listed [as a member of MASDA; Illinois, 
Indiana, Iowa, Kansas, Michigan, Minnesota, Missouri, 
Nebraska, North Dakota, Ohio, South Dakota, Wisconsin], 
we would like you to be part of the sponsoring group. 
Central Soya would provide the fuel. If you contribute, your 
state would receive proper signage and recognition.
 Materials we have received so far on the event are 
enclosed [4 pages of attachments]. The cost will be 
approximately $350 per state. Address: 1. Executive 
Director; 2. Director of promotion / education. Both: MSMC, 
P.O. Box 104778, Jefferson City, Missouri 65110-4778. 
Phone: (314) 635-6701 or 1-800-662-3261.
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298. Johannes, Kenlon; Verry, Tom. 1992. Re: Soy Diesel 
display. Letter to QSSB state associations’ executive 
directors and SoyDiesel project managers, May 20. 2 p. 
Typed, with initials on letterhead.
• Summary: “We have developed a SoyDiesel Display for 
use in elevators, extension offi ces, post offi ces, county farm 
bureaus, equipment dealerships, etc. A picture is enclosed.
 “Each display will cost approximately $12-15 if the 
minimum amount of 1,000 is ordered.” Two slightly different 
color photos show a tube running from fl ask (above a fi eld 
of soybeans) into the gas tank of a truck. The fl ask and tube 
are fi lled with yellow SoyDiesel fuel. Address: 1. Executive 
Director; 2. Field services director. Both: MSMC, P.O. Box 
104778, Jefferson City, Missouri 65110-4778. Phone: (314) 
635-6701 or 1-800-662-3261.

299. Chicago Tribune. 1992. Transportation: Bean machine 
(Photo caption). May 24. p. 8.
• Summary: A photo (by David Klobucar) shows Brian 
Peterson stepping out of Sunrider, a Zodiac Hurricane 
infl atable boat, 24 feet long. It’s motor “uses diesel fuel made 
of soybean oil” [sic, actually soy methyl esters]. Peterson 
was recently in Chicago, Illinois, to promote his upcoming 
circumnavigation of the planet in Sunrider, starting July 4. 
On the two-year trip, he will promote alternative fuels.
 Note: This is the earliest document seen (Oct. 2017) that 
mentions Sunrider.

300. Keck, Cail C. 1992. Biofuels prove their power: 
Researchers are fi nding ways to make 100 percent ethanol 
and soy-based diesel fuel more practical. Ohio Farmer. May. 
p. 16.
• Summary: A large photo shows Kenlon Johannes, 
executive director of the Missouri Soybean Merchandising 
Council, checking the engine oil of the soy diesel-powered 
Ford pickup truck purchased with soybean checkoff funds. 
On top of the front fenders is printed: “Powered by soybean 
oil. Cleaner burning–renewable.”

301. Johannes, Kenlon. 1992. SoyDiesel questions and 
answers. Jefferson City, Missouri. 3 p. June 1. 28 cm.
• Summary: Very well done and informative! The questions 
are: 1. What is SoyDiesel? (“SoyDiesel is soybean oil 
with the glycerine removed through a process called 
transesterifi cation. It makes an excellent fuel (methyl 
soyate) with no difference in performance (same m.p.g. 
and power),...”). 2. How is it made? 3. Why not use ethanol 
instead of methanol? 4. What is biodiesel? 5. How popular is 
biodiesel? 6. Why promote SoyDiesel in the U.S.? 7. Isn’t it 
more expensive [than regular diesel]? 8. Why would anyone 
use higher priced soybean-based fuel? 9. Why should they 
use biodiesel when natural gas and other clean sources are 
available? 10. What environmental advantages are there? 

11. What projects are taking place now? 12. Where is the 
fuel being made? (“In the U.S., a pilot plant owned by 
Interchem Industries is producing methyl soyate in Kansas 
City, Kansas. A full scale plant by Interchem is under 
design...”). 13. When will it be available at the pump? 14. 
How is the [soybean] checkoff involved in this? 15. What 
can I do? Address: Executive Director, Missouri Soybean 
Merchandising Council, P.O. Box 104778, 1907 Williams 
St., Jefferson City, Missouri 65110. Phone: (314) 635-5122.

302. Johannes, Kenlon. 1992. Re: Soy Fuels Advisory 
Committee. Letter to National Soy Fuels Advisory 
Committee, QSSBs, USB, state associations, ASA, NOPA, 
June 8. 1 p. Typed, with initials on letterhead.
• Summary: “An update on the status and activities of the 
Soy Fuels Advisory Committee is as follows:
 “1. The committee met on May 29, 1992 at the Marriot 
West Hotel in St. Louis. Those QSSBs attending as members 
with farmer and staff representatives included Iowa, Illinois 
and Missouri. Indiana and USB were observers.
 “2. It was decided QSSB representative membership 
required a minimum commitment of $10,000, but larger 
commitments will be needed to enact plans. Any smaller 
contributions would allow participation but no vote on 
actions. All meeting travel expenses for farmers and staff are 
to be paid by the individual members.
 “3. Ten proposals were received and four companies 
were selected to resubmit and present the plan of attack for 
SoyDiesel at a June 19, 1992 meeting in St. Louis (agenda 
enclosed).”
 “4. Missouri will coordinate the committee through its 
offi ce in Jefferson city, relieving the USB of its coordinating 
responsibilities. Gary Ellington from Missouri was elected 
chairman of the committee.
 “5. Members so far include Iowa, Illinois, Missouri 
and Nebraska. Those considering and may join later include 
South Dakota, Kansas, Minnesota, Ohio, Indiana, Kentucky, 
Mid-Atlantic, and the American Soybean Association-USB... 
Copies of the proceedings were taken by Jim Palmer for 
USB and will be sent to appropriate individuals later.”
 Note: This is the earliest document seen (Oct. 2017) 
concerning the Soy Fuels Advisory Committee which, by 
Sept. 1994, would be renamed the National Biodiesel Board 
(NBB). Address: 1. Executive Director, MSMC, P.O. Box 
104778, Jefferson City, Missouri 65110-4778. Phone: (314) 
635-6701 or 1-800-662-3261.

303. University of Missouri–Columbia. University 
Extension. 1992. Second MU diesel pickup headed for fi eld 
day circuit (News release). Columbia, Missouri. 2 p. Back to 
back. June 22. 28 cm.
• Summary: “Columbia, Missouri–A second soybean oil 
powered pickup truck from the University of Missouri-
Columbia will soon be out on the road. This one will be 
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towing a soybean oil powered tractor.” Powered with 
esterifi ed soy oil, it will be visiting county fairs and fi eld 
days this summer. Leon “Schumacher has a three-year 
$157,000 grant from the Missouri Soybean Merchandising 
Council to study the use of soybean oil in diesel engines. A 
year ago the council gave a $22,000 grant to sponsor a truck 
used by Missouri Foundation Seed at the MU South Farm. 
That truck was also widely shown around the state.
 A list of stops in Missouri already scheduled is given.

304. Johannes, Kenlon. 1992. [SoyDiesel]. SoyNotes: A 
Newsletter for MSA and MSMC Board Members (Missouri). 
June 25. p. 1.
• Summary: “It’s diffi cult to express how busy things have 
become. The Council decided at their last meeting that 
Missouri needs to continue as the leader in the SoyDiesel 
effort. This means our offi ce will continue to answer and 
respond to SoyDiesel questions and coordinate the national 
effort. Depending on the day, I’m spending one-third to two-
thirds of my time on SoyDiesel.
 “Industry and the SoyMark–Amber & Co. Telecookies, 
Independence, Missouri, has joined the ranks of promoting 
the SoyMark on their cookie products... Desperado Food 
Company, Kansas City, recently agreed to use the SoyMark 
on their packages of Blue and Yellow Tortilla chips.” Susie 
Oberdahlhoff is working with these companies. Address: 
Jefferson City, Missouri.

305. Carroll, Jerry. 1992. Vegetable oil-fueled world cruise: 
Innovative sailboat to test new soybean diesel on 2½ year 
trip. San Francisco Chronicle. July 3. p. B3. People section.
• Summary: About Bryan Peterson and his Sunrider boat, 
which is a Canadian-made Zodiac with a rigid “V” fi berglass 
hull and infl atable buoyancy tubes which lets it dance 
lightly over the waves that other boats would have to plow 
through. The voyage is meant to tell the world about the 
benefi ts of “soy diesel,” the fuel that will power Sunrider 
around the globe. Peterson has 90 sponsors, including 
the United Soybean Board (which represents 400,000 
farmers), Interchem Industries of Leawood, Kansas (an 
alternative energy company founded 6 years ago), Earth Day 
International, the government of British Columbia, Canada. 
Interchem plans to deliver 25,000 gallons of “soybean 
diesel” fuel to the 228 ports where Peterson plans to land.
 Bill Ayres of Interchem says: “’We started supplying the 
fi rst soy diesel in small quantities and batches last August... 
We started off with a pickup truck at the University of 
Missouri.’ Currently mass-transit systems in St. Louis and 
Kansas City, Missouri, are blending the new fuel with regular 
diesel fuel and testing it on buses.
 Discusses Peterson’s remarkable and diverse 
background and resumé. He now lives in Fairfi eld, Iowa, 
with his wife, Janice, who works for Maharishi International 
University. “Peterson himself has practiced transcendental 

meditation for 24 years and has taught it.” 2½ years ago he 
started planning this trip in order to do something about the 
environment and something he would enjoy. A photo shows 
Peterson and the boat.

306. Tom, Dara. 1992. Boating the world on soybean power: 
Dad, son promote alternative fuel. Contra Costa Times 
(California). July 5. p. 12A.
• Summary: “In a boat powered by soybean oil, an Iowa 
man (Bryan Peterson) and his 12-year-old son shoved off 
Saturday on a round-the-world voyage to promote the oil as 
an alternative to diesel fuel.”
 “SoyDiesel can be poured directly into a diesel 
vehicle without any engine conversions while the vehicle’s 
performance remains unchanged... The biodegradable 
SoyDiesel burns with virtually no sulfur and carbon 
monoxide emissions... “On the commercial market, 
SoyDiesel costs about $2 a gallon, more expensive than 
diesel, which costs about $1.40 a gallon. Bill Ayres is the 
vice president of Interchem, which makes the fuel.
 Note: This is the earliest English-language document 
seen (Oct. 2017) that contains the term “SoyDiesel” 
(regardless of capitalization), which refers to a blend of soy 
methyl esters (made from soybean oil) and petroleum-based 
diesel fuel. Address: Associated Press.

307. Clements, L. Davis. 1992. The future of biodiesel. 
Washington, DC. 18 p. Unpublished typescript. July 14.
• Summary: This paper, consisting of 18 PowerPoint 
presentation graphics / frames, was delivered at a meeting 
on 14 July 1992 in Kansas City, Missouri. Contents: Outlook 
for biodiesel fuels. Summary. Approaches to producing 
diesel fuel from vegetable oils. Biodiesel defi nition. Large 
scale industrial production of diesel fuel replacements from 
vegetable oils (process fl ow chart). Process technology: 100 
million gallons/year (incl. capital investment and estimated 
utilities and operating labor). Technical requirements 
(refi ned oils required as raw materials to minimize gumming 
problems and wasted processing costs). Large scale process 
economics. Summary of methylate fuel cost from various oil 
sources (Tallow is least expensive at $0.50/gallon, followed 
by soybean oil at $1.146/gallon). Diesel fuel markets by end 
use in 1990 (On highway 45% of total, residential 15%). 
Potential biodiesel production from various oils (soybean 
oil is by far the largest). Current biodiesel development 
efforts in the U.S. (commercial, development). Top 
research and development needs. Industry roles. Research 
community roles. Government roles. Recommended next 
step (“A Biodiesel Steering Group to advance efforts 
in the commercialization of biodiesel fuels is needed 
immediately.”). Address: Director, Offi ce of Agricultural 
Materials, Cooperative State Research Service, USDA, 
Washington, DC.
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308. Bavley, Alan. comp. 1992. Discoveries: MU [Missouri 
University] road test. Cooking oil powers pickup truck. 
Agricultural engineers are testing what may be the fi rst 
polyunsaturated pickup truck. Kansas City Star (Missouri). 
July 19. p. L6.
• Summary: “The Dodge Ram with a Cummings diesel 
engine has been running for nearly a year on modifi ed 
cooking oil made from soya beans.” Ag engineers at the 
university think the oil is at least as clean as regular diesel 
fuel and is not causing any greater problems of wear and 
corrosion.
 “Home-grown biodiesel could be used to power farm 
tractors and trucks, the engineers say.” The concept also has 
potential in developing countries where local supplies of 
palm, peanut, or sunfl ower oil could be used to replace some 
imported fuel.

309. Weber, Sharon. 1992. Industry fi nds new use for 
soybean oil (News release). Jefferson City, Missouri: 
Missouri Soybean Merchandising Council. 3 p. July 29. 
Typed, with signature on letterhead.
• Summary: At O’Sullivan Industries (Lamar, Missouri), 
soybean oil “replaced aerosol vegetable sprays as a lubricant 
in the production lines for one of the world’s largest ready 
to assemble furniture producers.” The spray, which keeps 
the glue from sticking to the hot glue rollers, is only 1/7 as 
expensive as the aerosol sprays, and it doesn’t eat into the 
rubber rollers or damage the glue dams on the laminators.
 State fair: “Arrangements have been made with the farm 
bureau to use SoyDiesel powered tractors to pull trams at 
the fair. An AgCo tractor is being provided by a dealership 
in Sweet Springs and UMC will be using the Case IH 
[International Harvester] tractor donated to them by Case IH.
 “We will have two SoyDiesel powered pickups outside 
the Ag Building and will discuss SoyDiesel with all those 
interested.” Address: MSMC, P.O. Box 104778, Jefferson 
City, Missouri 65110-4778. Phone: (314) 635-6701 or 1-800-
662-3261.

310. Sioux Falls Transit. 1992. Sioux Falls Transit releases 
results of Diesel-Bi tests (News release). Sioux Falls, South 
Dakota. 2 p. July?
• Summary: The transit company “received its fi rst shipment 
of Diesel-Bi, an organic diesel fuel alternative, during Earth 
Week (April 19-25) and initiated usage of the fuel on May 
4. The amount of Diesel-Bi in buses was increased each of 
the fi rst four weeks from 25% Diesel-Bi to 100% by June 3, 
the date of an emission test which revealed that this fuel did 
indeed reduce the amount of pollution emitted by the test 
buses.”
 “Diesel-Bi is made from 90% vegetable oils and 10% 
methanol... The Diesel-Bi for the Sioux Falls test was made 
in America... The test is scheduled to run through August 
1992.” Detailed statistics are given. Address: Sioux Falls, 

South Dakota.

311. United Soybean Board. 1992. The Sunrider Expedition 
(Brochure). Missouri. 4 p. Undated.
• Summary: “On July 4th, 1992, the Sunrider Expedition 
will begin a 52,000 mile voyage around the world in a 
unique boat powered entirely by renewable energy. During 
the entire circumambulation, Sunrider’s 180 hp diesel 
engine will run on ‘SoyDiesel,’ a revolutionary new fuel 
made from soybean oil. A solar array will provide energy for 
communication and navigation equipment.”
 Contents: The benefi ts of SoyDiesel. Sunrider’s 
schedule. Three oceans, eleven seas, two gulfs and 
seven rivers. A map shows the projected trip with stop 
locations and dates. Adventure as education (To receive the 
educational program send a SASE to Sunrider, 111-11th 
Street, Des Moines, Iowa 50039-4214). Sunrider’s sponsors 
(7 main + 80 others). Labeled diagram of the boat and its 
features. How can you help support the expedition?

312. Oil Market Listener (Energy Listener Series) (Energy 
Information Limited, NYC). 1992. Environmental report: 
Growing interest in biodiesel fuel despite relatively high-cost 
production. Aug. 3. 4 p.
• Summary: Contents: Executive summary. Buses at 
Olympics in Barcelona, Spain. Biodiesel provides source of 
clean, renewable alternative to diesel fuel. Cost of production 
poses most signifi cant hurdle for biodiesel. Biodiesel shares 
problems encountered by other biofuels. EC proposed 
tax incentives for biodiesel opposed by oil companies [in 
Europe]. Biodiesel market in US likely to center around 
alternative-fuel vehicle fl eets.
 Includes two attachments: (1) Trip report to Ferruzzi in 
Milan, Italy, by Joseph Roetheli (USDA) to Daniel Kugler 
(27 March 1992, 5 p.). (2) “Germans design engines for 
vegetable oil fuels.” Inform news release (Feb. 1992, 2 
p.). (3) “City of Florence to use Diesel-Bi to cut polluting 
emissions.” Ferruzzi news release (22 Jan. 1992, 2 p.).

313. Conner, Charles. 1992. Soybeans–Potential grows for 
biofuels. Commercial Appeal (Memphis, Tennessee). Aug. 9. 
p. C1.
• Summary: A good overview of the present experimental 
status of SoyDiesel in the USA. American soybean farmers 
may see demand for their crop increase as energy costs rise 
and new applications are developed for SoyDiesel, a diesel 
fuel made from soy oil.
 The University of Missouri’s ag engineering department 
recently received a $150,000 three-year research grant 
from the Missouri Soybean Merchandising Council. Last 
year university asked Interchem Industries Inc. (Leawood, 
Kansas) to produce the SoyDiesel at its plant in Kansas City, 
Kansas. Interchem, founded 6 years ago, is the only known 
domestic source of commercial SoyDiesel. Gary Wilson, 
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marketing manager for Interchem, said that SoyDiesel 
production has grown signifi cantly during the last 6 months. 
The industry is working to get this new energy source 
certifi ed by the Environmental Protection Agency as an 
“alternative fuel,” which reduces sulfur, carbon monoxide, 
hydrocarbons, and other harmful emissions. The growth is 
coming from the Clean Air Act of 1990 and environmental 
concerns, said Wilson. The focus is on using SoyDiesel in 
49 urban buses, as in St. Louis and Kansas City, Missouri, 
said Tom Verry, director of fi eld services for the Missouri 
Soybean Merchandising Council (MSMC).
 SoyDiesel produces almost as much thermal energy 
as regular diesel fuel–about 130,000 BTU per gallon vs. 
138,000 for regular diesel.
 The University of Missouri is “testing SoyDiesel 
emissions, power and fuel consumption in two conventional 
Dodge pickup trucks with turbocharged Cummings diesel 
engines. The Missouri Soybean Merchandising Council 
is testing a standard 7.3 liter, Navistar diesel-powered 
Ford pickup with a 60-40 diesel–SoyDiesel blend.” The 
University of North Dakota is testing engine wear and fuel 
effi ciency using 12 tractors fueled with Soy Diesel.
 Europe is ahead of the USA in research and use of 
SoyDiesel, largely because the energy economics [and 
environmental awareness] are different. Diesel fuels are 
much more expensive, around $3/gallon. Europeans have 
done more “biodiesel research and tied its use to tax breaks.” 
The United Soybean Board and state soybean boards (such 
as the MSMC) are funding research and developing new 
uses in the USA. Ultimately, it is farmers who are funding 
these projects with their checkoff dollars. Since 1 Sept. 1991, 
“when the nationwide checkoff program went into effect, 
collections have exceeded $38 million, while refunding 
about $7 million to farmers.”

314. Johannes, Kenlon. 1992. [SoyDiesel]. SoyNotes: A 
Newsletter for MSA and MSMC Board Members (Missouri). 
Aug. 11. p. 1-2.
• Summary: “Our summer interns are John Kleiboeker, who 
is working with me on SoyDiesel... Jennifer Lichte, who is 
working with Susie on Soyoil promotions.” Both interns are 
from UMC [Univ. of Missouri–Columbia].
 “The fi nal draft of the national SoyDiesel plan of 
attack prepared by Information Resources, Inc. (IRI) of 
Washington, DC, will be reviewed by the National Soy 
Fuels Advisory Committee (NSFAC) at their August 21 
meeting. The NSFAC was created by state checkoff boards 
to ‘nationalize’ the SoyDiesel effort. Gary Ellington serves 
as chairman of the group. I serve as staff person for the 
effort. The Council [MSMC] decided at their May meeting 
that Missouri would provide staff and general services for 
the national effort at least until October 1. That is when the 
national effort should be organized.
 “Petrofsky Bagel Company, St. Louis, is the latest 

Missouri company agreeing to use the SoyMark on their 
packaging labels. Petrofsky’s was honored by the Missouri 
Department of Agriculture as being the 1992 exporter of the 
year. They bake some 100,000 bagels a day, using Soyoil in 
their recipe. The SoyMark will appear on labels beginning in 
January 1993.”
 “Dennis Fulk displayed the Ford SoyDiesel truck at the 
Platte County Fair [Missouri] on July 16. Then it traveled 
to the Four-State Farm Show in Pittsburg, Kansas, on July 
17-19.” The event was co-sponsored by the Kansas Soybean 
Association.
 “Tom drove the truck to the Milan, Tennessee, fi eld day 
held July 23. There was good media coverage of the truck 
at this event sponsored in cooperation with the Tennessee 
Soybean Association.” Three other places where the truck 
appeared in Missouri are described.
 Missouri elevator managers support the national 
checkoff but they think the rate is too high.
 “Tom traveled to the Clean Air Transportation and 
Engine Show in Milwaukee [Wisconsin] June 27-July 1. 
Tom worked at the ASA [American Soybean Association] 
sponsored booth that featured the UMC SoyDiesel pickup, 
the diesel / electric hybrid car and AgP’s [AGP] semi-tractor 
fueled with SoyDiesel.”
 “The Soybean Month proclamation signing takes place 
at 10:30 a.m., Wednesday, August 26 in the Governor’s offi ce 
at the Capitol. Soybean Month activities are being fi nalized.” 
Address: Jefferson City, Missouri.

315. Van Dyne, Donald L. 1992. National biodiesel 
emissions testing program: Preliminary discussion points. 
Columbia, Missouri. 3 p. Aug. 28. Unpublished typescript.
• Summary: Contents: Purpose. Potential testing facilities. 
Potential ester feedstocks. Ester fuel quality. Engines to be 
used in testing biodiesel. Summary. Biodiesel participants for 
the Sept. 11, 1992 meeting. Address: Dep. of Ag. Economics, 
Univ. of Missouri–Columbia, Columbia, MO 65211. Phone: 
314-882-4512.

316. Johannes, Kenlon. 1992. Re: SoyDiesel and the 
National Soy Fuels Advisory Committee (NSFAC). Letter 
to Don Van Duyne, Dept. of Ag. Economics, University of 
Missouri–Columbia, Columbia, MO 65211, Aug. 31. 1 p. 
Typed, with signature on letterhead.
• Summary: This letter is quite similar to the MSMC news 
release of 11 Sept. 1992. It begins: “SoyDiesel has become 
a hot topic. Many developments have taken place in the last 
few months.” Address: Executive Director, MSMC, P.O. Box 
104778, Jefferson City, Missouri 65110-4778. Phone: (314) 
635-6701 or 1-800-662-3261.

317. Van Dyne, Donald L. 1992. Re: Development of an 
emissions testing, toxicity testing, and biodegradability 
testing program for biodiesel for the U.S. Letter to selected 



HISTORY OF BIODIESEL (1900-2017)   90

© Copyright Soyinfo Center 2017

invitees, Sept. 4. 6 p. Typed, with signature on letterhead.
• Summary: The meeting is scheduled for 1:00 to 4:00 p.m., 
Friday, Sept. 11, 1992 at the U.S. Dept. of Energy (Forrestall 
Building), Washington, DC. A list of the invited participants 
and their contact information is given. Most are from the 
U.S. government departments (Energy, Defense, EPA, 
USDA) but Kenlon Johannes (MSMC), Chris Earl and Paul 
Kindiger (representing Novamont), Don Van Dyne (Univ. of 
Missouri–Columbia).
 Attached is a 2-page agenda. Address: Dep. of Ag. 
Economics, Univ. of Missouri–Columbia, Columbia, MO 
65211. Phone: 314-882-3545.

318. Santos, William. 1992. Interchem, P&G enter biodiesel 
fuel venture. Chemical Marketing Reporter. Sept. 7. p. 5, 29.
• Summary: “Interchem (NA) Industries Inc. received a 
commitment last week [early Sept.] from Procter & Gamble 
Co. to produce up to 15 million gallons of biodiesel fuel 
per year for Interchem at a fi xed-cost plus feedstock price. 
Biodiesel fuel, produced from esterifi ed vegetable oils or 
animal fats, provides an environmentally sound alternative 
to traditional diesel fuel, and may soon become a driving 
force for the oils and fats market. P&G has agreed to provide 
Interchem with methyl esters produced from vegetable oils 
including soybean...
 “P&G has already begun to supply the methyl esters 
says an Interchem spokesman...
 “Biodiesel fuel is created by reacting any crude 
vegetable oil or animal fat with methanol in the presence of a 
catalyst to yield methyl ester...
 “Cities throughout the world have been the site of recent 
tests of biodiesel fuel. Novamont, a Ferruzzi-Montedison 
subsidiary, has supplied ‘Diesel-Bi’ fuel for a test on buses in 
Sioux Falls,” South Dakota.
 Note: This is the earliest document seen (Oct. 2017) that 
mentions Procter & Gamble Co. as a potential producer of 
biodiesel, or as a new supplier of biodiesel to Interchem. It 
is also the earliest document seen (Oct. 2017) that mentions 
Interchem in connection with Procter & Gamble.

319. Schrodt, Anita. 1992. Tastes of Thailand survive with 
Royal Orchid Restaurant... Wichita Eagle (The) (Kansas). 
Sept. 7. p. 4D. Prosper section.
• Summary: The section titled “Other Donations” states: 
“Midwest Biofuels of Leawood [Kansas] for biodiesel 
production that will turn tallow and yellow grease feedstocks 
into fuel.
 Note: This is the earliest document seen (Oct. 2017) that 
mentions “Midwest Biofuels.”

320. Johannes, Kenlon. 1992. SoyDiesel / biodiesel update 
(News release). Jefferson City, Missouri: Missouri Soybean 
Merchandising Council. 1 p. Sept. 11. Typed, with signature 
on letterhead.

• Summary: “Soy diesel and biodiesel have a received a lot 
of attention over the past few months. This memo is to bring 
you up to date on some of the latest advancements developed 
by soybean farmers.
 “The National Soy Fuels Advisory Committee (NSFAC) 
was formed in May of 1992 by Qualifi ed State Soybean 
Boards (QSSBs), state soybean checkoff farmers and staff 
from Missouri, Iowa, Illinois, and South Dakota. The 
NASFC has met four times to date, three meetings in St. 
Louis and one conference call. The purpose of the NASFC is 
to establish the groundwork and then proceed in developing 
a database and strategic plan for SoyDiesel. The NSFAC has 
contracted with Information Resources, Inc. of Washington, 
D.C., to establish the database and plan. A fi nal report will be 
completed by September 15, 1992.
 “Positioning SoyDiesel as the biodiesel of choice in 
the U.S. is a major effort. Biodiesel development itself will 
also require a planned cooperative effort from all feedstock 
providers. United Soybean Board-ASA [American Soybean 
Association] funds will not be available for the effort until 
after October 1, 1992, and they cannot pay for completed 
work. Other feedstocks for biodiesel are not yet as organized, 
so state soybean programs have started a research and 
development effort.
 “It is perceived that at the September 18, 1992 NSFAC 
meeting in St. Louis, the NSFAC will disband and form 
the National SoyDiesel Development Board (NSDB). 
The NSDB will organize and adopt a research, market 
development and education plan for biodiesel / SoyDiesel 
with a budget, including staff structure and proper 
organization for receiving and giving grants.
 “The NSDB will initially include only those interested 
in SoyDiesel, but as other groups interested in biodiesel 
feedstocks become identifi ed they may be brought into the 
organization with the possibility of ultimately forming an 
‘American Biodiesel Development Coalition.’
 “Many details and plans are underway to organize and 
enact this type of plan. None are fi nal at this time. Please 
keep the NSDP in mind as your source of information and 
benefaction, as we feel we are prepared to lead an organized, 
cooperative biodiesel / SoyDiesel development program in 
the U.S.
 “I hope this update is of value to you.”
 Note 1. This is the earliest document seen (Oct. 2017) 
that mentions the National Soy Fuels Advisory Committee 
(NSFAC) or the National SoyDiesel Development Board 
(NSDB). Both were forerunners of the National Biodiesel 
Board.
 Note 2. The NSDB was, in fact, offi cially founded on 18 
Sept. 1992. Address: Executive Director, MSMC, P.O. Box 
104778, Jefferson City, Missouri 65110-4778. Phone: (314) 
635-6701 or 1-800-662-3261.

321. Missouri Soybean Merchandising Council. 1992. Re: 
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SoyDiesel Update. Letter, Sept. 11. 1 p. Typed on letterhead.
• Summary: Gives details on: SoyDiesel t-shirts. SoyDiesel 
display. Sunrider Expedition update (the methyl soyate 
powered boat launched on July 4 from San Francisco, 
California). SoyDiesel Hotline (“This service is being 

provided by Information Resources, Inc (IRI) through a 
contract with the National Research Energy Laboratory 
(NREL) and will be answered at IRI’s Washington [DC] 
offi ce”). Address: P.O. Box 104778, Jefferson City, Missouri 
65110-4778. Phone: (314) 635-6701 or 1-800-662-3261.

322. Johannes, Kenlon. 1992. Re: National Soy Fuels 
Advisory Committee (NSFAC). Letter to David Thomas, 
Executive Director, United Soybean Board (USB), Sept. 22. 
7 p. Typed, with initials on letterhead.
• Summary:  “I wanted to take this opportunity to inform 
the USB and its Industry Information Committee that the 
NSFAC held its fi nal meeting on September 18, 1992 at 
the Airport Hilton in St. Louis. As you recall, the NSFAC 
was formed by QSSB’s to analyze the market potential for 
SoyDiesel in the U.S. and if found feasible, develop a plan of 
attack for positioning SoyDiesel in the fuel market place.
 “The committee commissioned Information Resources, 
Inc. (IRI) of Washington, D.C., to do the analysis and 
develop the plan. IRI presented their fi nal report at the 
NSFAC’s last meeting. IRI recommended that NSFAC ask 
the USB Industry Information Committee to fund the market 
development and education plan developed through this 
effort.
 “The NSFAC accepted the IRI report and voted to 

recommend that USB and USB’s Industry Information 
Committee fund the nationally coordinated SoyDiesel Effort 
with the $749,513 of FY93 funds the Industry Information 
Committee has set aside through its primary contractor, 
ASA [American Soybean Association]. These programs will 
be supervised and implemented by the National SoyDiesel 
Development Board (NSDB), the organization formed by 
and developed as NSFAC’s legal successor. Included is a 
list of the newly formed NSDB Board of Directors and its 
Executive Committee.”
 Attachments: (1) NSDB board of directors and 
incorporators (1 p.). (2) IRI’s proposed plan, with outline 
and budget (5 p.). Address: 1. Acting Executive Director, 
NSFAC, P.O. Box 104778, Jefferson City, Missouri 65110-
4778. Phone: (314) 635-6701.

323. Johannes, Kenlon. 1992. Re: NSFAC/NSDB SoyDiesel 
research coordination. Letter to David Thomas, Executive 
Director, United Soybean Board (USB), Sept. 22. 5 p. Typed, 
with initials on letterhead.
• Summary: This is the second of two letters written by 
Kenlon Johannes to David Thomas on this same day. There 
is quite a bit of overlap between the two. The fi rst is basically 
a market development memo, whereas the second is a 
research funding memo. The fi rst two pages of attachments 
to this letter are the same as the fi rst letter. But the last two 
pages are: “Expanded listing of NSFAC/NSDB project 
priorities in research.” Six main priorities are listed, with 
many subcategories under each: (1) Fuel performance. (2) 
Fuel characteristics (of blends of esters in a range of ratios 
with diesel). (3) Reduced costs of SoyDiesel / Biodiesel to 
consumers. (4) Biodiesel improvements. (5) New uses for 
soyate and related byproducts. Address: 1. Acting Executive 
Director, NSFAC/NSDB, P.O. Box 104778, Jefferson City, 
Missouri 65110-4778. Phone: (314) 635-6701.

324. MSMC / MSA. 1992. Missouri Soybean Merchandising 
Council. Missouri Soybean Association. Jefferson City, 
Missouri. 2 p. Sept. 22. Unpublished typescript.
• Summary: For each of the two organizations: For each 
of 7 districts, gives the name and contact information for 
each representative. Also lists the offi cers (chairman, vice-
chairman, secretary / treasurer), USB directors (3), staff (6), 
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and ex-offi cio members.
 Note: These are the council members who voted for the 
fi rst biodiesel projects. Address: 529 Ellis Blvd., Suite N, 
P.O. Box 104778, Jefferson City, Missouri 65110. Phone: 
(314) 635-6701 or 1-800-662-3261.

325. Associated Press (AP). 1992. How about a clean car to 
go with your burger? San Jose Mercury News. Sept. 28. p. 
3B.
• Summary: Leon G. Shumacher is standing beside his 
“Dodge Ram LE-250 pickup at the fi rst annual Alternative 
Transportation Exposition Pickup at the Burbank Hilton 
Convention Center” in Southern California. This is 
America’s fi rst auto show for non-gasoline powered 
vehicles.” Many are now sold commercially.
 Schumacher is an assistant professor of agricultural 
engineering at the University of Missouri-Columbia. His 
pickup runs of “soydiesel,” a blend of 30% soy oil methyl 
esters and 70% diesel fuel. He says it smells like french 
fries and he likes it. The engine burns cleaner and has fewer 
knocks but, he warns, the oil tends to gel at 30 degrees or 
colder. A fl eet of vehicles running on this soy mixture is 
already being tested at Lambert Airport in St. Louis.
 In 1998 the State of California will require that at least 
2% of major automakers’ fl eets sold in Southern California–
about 40,000 cars–have zero emissions. This number will 
rise to 200,000 vehicles by 2003. The goal is to reduce air 
pollution and smog.

326. Davis, Susan. 1992. Tank up with SoyDiesel: Clean Air 
Act pumps interest in alternative fuel. Soybean Digest. Aug/
Sept. p. 10-11.
• Summary: Leon Schumacher of the University of 
Missouri–Columbia, tests and drives a Dodge pickup with 
“Powered by Soybean Oil” printed on the tailgate. It turns 
plenty of heads and evokes the “thumbs up” sign. What 
started as a simple research project has exploded into a 
national campaign. “SoyDiesel is made by esterifying 
degummed soybean oil. As requirements of the Clean Air Act 
of 1990 start to take effect, “everything from boats to buses 
will be required to reduce emissions.” Tests have shown that 
SoyDiesel can cut pollution by up to 86%.
 Bill Ayres, vice president of Interchem Industries, has 
a pilot plant manufacturing SoyDiesel at Leawood, Kansas. 
It sells for $2.50/gallon compared to $1 for regular diesel. 
“Interchem has 15 million gallons of SoyDiesel available 
and plans to build a new plant for additional production. 
Cargill, , and Ag Processing [AGP] are exploring building 
esterifi cation plants near soybean processing plants.”
 One problem with SoyDiesel is that it jells at 28 degrees 
F, according to Bill Ayres.
 Ferruzzi-Montedison is building a plant in Livorno, 
Italy, to make 18 million gallons a year of Diesel-Bi.
 A sidebar, titled “Projects hit the road,” discusses: 

Sunrider: USB is “providing 17,500 gallons of 100% 
SoyDiesel and funding a $60,000 educational program.” 
Ferruzzi-Montedison is testing two buses in Sioux Falls, 
South Dakota. During the summer Olympics in Barcelona, 
Spain, vehicles will use Diesel-Bi. Bi-State Industries fuels 
60 buses in the greater St. Louis, Missouri, area with a blend 
of 25% soy and 75% diesel. MSMC is funding a project 
with fi ve tractors. “More than 100 maintenance vehicles at 
Lambert International Airport in St. Louis, Missouri, run on 
a 30% methyl soyate blend. Missouri, Ohio, Michigan, and 
Nebraska use SoyDiesel in demonstration vehicles.”
 A photo shows Kenlon Johannes standing by the rear of 
a Ford pickup truck. The license plate reads “Soy-Oil.”

327. Missouri Soybean Merchandising Council. 1992. 
SoyDiesel (T-shirt). Jefferson City, Missouri. Sept.
• Summary: This white T-shirt is 100% cotton, comes in 
Large and Xtra-Large sizes, and features three pastel colors. 
On the front is an illustration of a gasoline pump hose. Out 
of the nozzle comes a large teardrop-shaped drop of oil, 
inside of which is the sphere of planet Earth.
 Below that, in large horizontal green letters (all-caps) 
is written “Soydiesel” with a thin blue line above and below 
and a yellow soybean at each end. Below that, in smaller 
green letters, is written Missouri Soybean Merchandising 
Council.
 Note: This SoyDiesel t-shirt is fi rst mentioned in a letter 
dated 11 Sept. 1992. Address: Jefferson City, Missouri.

328. Wyant, Sara. 1992. Tractors test soy fuels. Soybean 
Digest. Aug/Sept. p. 45.
• Summary: “Researchers at the University of Missouri 
Delta Center are fueling fi ve tractors this summer with 
esterifi ed soybean oil to test engine performance. Different 
blends of soybean oil and diesel will fuel the tractors for one 
month intervals, explains Leon Schumacher, the agricultural 
engineer who’s coordinating the soybean diesel study.”

329. Johannes, Kenlon. 1992. Sunrider expedition update: 
Around the world on SoyDiesel. Jefferson City, Missouri: 
Missouri Soybean Merchandising Council. 1 p. Oct. 7.
• Summary: Bryan Peterson is captain. Gives a timeline / 
chronology of key events during 1992: May 1-16–Sunrider 
Expedition Midwest Tour. Bryan displayed the Sunrider 
to schools, farmers and interested individuals throughout 
Missouri, Illinois, and Iowa.
 May 25 to July 23–Sea trials off the coast of California.
 July 4–Sunrider launch from Pier 39, San Francisco, 
California.
 July 4 to Sept. 18–Expedition traveled along west coast 
of California while Bryan worked with United Soybean 
Board funded curriculum guide for National Science 
Teachers Association. The guide is expected to be completed 
in March 1993.



HISTORY OF BIODIESEL (1900-2017)   93

© Copyright Soyinfo Center 2017

 Sept. 19–Bryan departs from Coos Bay, Oregon, with 
tug and barge escort from Sause Brothers Ocean Towing 
Company of Coos Bay. They provide mid-ocean fueling and 
food for Capt. Peterson.
 Oct. 1. Brian arrives in Hawaii for three weeks of 
scheduled events.
 Note: Accompanying this is a 2-page news release titled 
“Sunrider expedition update” dated 15 Oct. 1992. It implies 
that Sunrider began its 52,000 mile journey on Sept. 19 from 
Coos Bay. Address: Executive Director, MSMC, P.O. Box 
104778, Jefferson City, Missouri 65110-4778. Phone: (314) 
635-6701 or 1-800-662-3261.

330. Potter, Frederick L. 1992. Re: Status of several 
contracts and tasks set forth by the National Soy Fuels 
Advisory Council (NSFAC) and its successor (NSDB), and 
Information Resources, Inc. Letter to Mr. Kenlon Johannes, 
Executive Director, NSDB, P.O. Box 104778, Jefferson City, 
Missouri 65110-4778, Oct. 7. 8 p. Typed, with signature on 
letterhead (fax).
• Summary: Contents: United States SoyDiesel market 
analysis. EPA fuel registration of biodiesel as a fuel 
additive and an alternative fuel. Patent and trademark of 
“SoyDiesel” and/or “BioDiesel.” Design of legislative plan 
to include biodiesel as a “cleaner-burning” alternative and/or 
replacement fuel.
 The status of each task is discussed. Copies of the letter 
/ report were sent to James E. Peeples, Esq., Michael B. 
Haigwood, William C. Holmberg. The project / report cost 
NSDB $32,175.00.
 Attached is a 1-page NSDB calendar of 5 events from 1 
to 12 Oct. 1992. Address: President, Information Resources 
Inc., 499 South Capitol St., SW, Suite 406, Washington, DC 
20003.

331. Johannes, Kenlon. 1992. Re: Review of IRI work and 
update on activities [of NSDB]. Letter to Gary Ellington, Jim 
Gay, David Stone, Lyle Roberts, Kirk Leeds, Oct. 13. 1 p. 
Typed, with initials on letterhead.
• Summary: This is a cover letter: “Please review the 
enclosed materials submitted by IRI [dated 7 Oct. 1992, from 
Frederick L. Potter, President]. They are submitting this as a 
fi nal report analyzing the SoyDiesel legislative situation and 
research, preparation of materials to trademark and register 
SoyDiesel with the EPA.”
 “Jim Gay and I attended the USB Research Committee 
on October 7th. We presented the NSDB’s outline of research 
priorities and possible funding of these projects.” Address: 
Acting Executive Director, NSDB, P.O. Box 104898, 
Jefferson City, Missouri 65110-4898. Phone: (314) 635-3893 
or 1-800-841-5849.

332. Brownback, Sam. 1992. Re: Biodiesel demonstration 
in Japan. Letter to six people, Oct. 14. 1 p. Typed, with 

signature on letterhead.
• Summary: The six people are: Gil Griffi s, American 
Soybean Association. Steve Howell, Stratco. Bill Ayres, 
Interchem. Jim Blaauw, Kansas Soybean Assoc., Kenlon 
Johannes (MSMC). Bill Tallent, USDA.
 Thank you all for attending the meeting to discuss the 
possibility of a biodiesel demonstration project in Japan. We 
agreed it is best to work initially through Bill Ayres and C. 
Itoh, the Japanese trading company. Address: Secretary, State 
Board of Agriculture, Kansas.

333. Wheeler, Marilynn. 1992. NDSU engineer: Vegetable 
oils could replace diesel. The smell of diesel may be replaced 
by aroma of french fries. Grand Forks Herald (North 
Dakota). Oct. 15. p. 6B. Agriculture section.
• Summary: Mariusz Ziejewski, a mechanical engineer 
at North Dakota State University, believes that ethanol 
can do for gasoline what sunfl ower [or soy] oil can do for 
diesel. “Public buses in Sioux Falls, South Dakota, are 
experimenting with soy-diesel in the fi rst U.S. fi eld test 
of vegetable oil-based fuels. Diesel-Bi is a renewable and 
environmentally sound alternative to diesel that can be made 
by modifying soy, canola, or sunfl ower oil. As the six-month 
bus test is nearing completion, results show that it has been 
highly successful in reducing soot emissions. “The odor of 
diesel fumes has been replaced with what some describe as 
the smell of french fries.”
 “Urban buses face strict new air pollution restrictions 
in 1994.” tractors and other off-road vehicles in 1996, and 
diesel trucks in 1998.
 Advantages of biodiesel: They reduce America’s 
dependence on foreign energy sources, lead to better price 
control, are renewable, improve the environment by reducing 
engine emissions and also by consuming carbon dioxide 
while the crops are growing.
 Plain sunfl ower oil burns 40% cleaner than diesel fuel, 
reduces particulate emissions by 2½ times, and contains no 
volatiles that harm the ozone layer.
 Describes how the biodiesel fuel system works at 
NDSU. The tractor is equipped with two fuel tanks; a 
30-gallon tank for modifi ed sunfl ower oil (biodiesel) and 
a 5 gallon tank for diesel. During normal conditions, 90% 
of the tractor’s energy comes from modifi ed sunfl ower 
oil. But under conditions that stress the engine’s fuel 
injection and combustion system–”during cold start-up, 
while idling or during sudden load changes”–the tractor 
switches automatically to diesel. However the operator has to 
remember to switch the valve off at the end of work.
 Biodiesel is made from vegetable oil–soy, canola, or 
sunfl ower–and methane. It can be used either alone or mixed 
with regular diesel fuel. Biodiesel is very big in Europe.

334. Conner, Charles. 1992. Agricultural briefs. Commercial 
Appeal (Memphis, Tennessee). Oct. 25. p. C5.
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• Summary: The National Security Energy Act passed by 
Congress this month, contained a gift for soybean farmers. 
“Soydiesel is listed as a biodiesel, which classifi es it as an 
alternative fuel.”
 Credit goes to the American Biofuels Association, 
the American Soybean Association, and various state 
soybean boards that have worked for this break, which 
makes soydiesel eligible for federal funds for research and 
development as an alternative fuel.
 “Missouri Soybean Association offi cials say their state 
could be in line for government incentives for location of an 
alternative fuels production facility.”
 Note: Talk with Kenlon Johannes, executive director, 
Kansas Soybean Board. 2007. April 13. The American 
Biofuels Association was started in about 1992 by Bill 
Holmberg in Washington, DC, to help pass biodiesel 
legislation and to contract projects. It only lasted for a 
few years. Holmberg also published The Biodiesel News 
during 1993 and 1994. Kenlon found it to be very useful. 
The National Energy Security Act was generally known as 
the Energy Policy Act and sometimes abbreviated EPACT, 
which was confusing, since it had nothing to do with EPA 
(Environmental Protection Agency).

335. Hudson and Harsch. 1992. New industrial uses, new 
markets for U.S. crops: Status of technology and commercial 
adoption. Maumee, Ohio. 78 p.
• Summary: This advance issue was prepared for USDA 
especially for the Biobased Products Expo 92, held on 
6-9 Oct. 1992 at St. Louis, Missouri. Chapter 6 (p. 22-27) 
is titled “Diesel from crops: ‘Biodiesel’ offers farmers 
opportunity to progressively grow more fuel–and opportunity 
for big cities to reduce air pollution.” Soybean oil can be 
used as a substitute for petroleum-based diesel fuel.
 Chapter 15 (p. 62-65) is titled “Soybeans: From soy 
ink to soy fuels, soybeans could be a major industrial raw 
material.” Contents: Key points. Facts: Soybeans in industry. 
Uses (Henry Ford, Wheeler McMillen, ANPA, soy ink, diesel 
fuel). Market size and potential. Production. Processing. 
Research and technology. Key contacts (NCAUR, ANPA, 
ASA). No end to the possibilities.

336. Stowe, Gene. 1992. Reducing chemicals discussed. 
Charlotte Observer (North Carolina). Nov. 6. p. 18C.
• Summary: The section titled “Soy fuel” states: Soybean 
growers might fi nd their crop made into fuel. At the South 
Carolina Soybean Field Day last month, researchers 
demonstrated a “soy-diesel fuel.”
 “Two tractors powered with half soy diesel, half regular 
diesel were operated at Edisto Research Center. The smell of 
the burning fuel reminded some people of french fries.”
 But soy diesel is not cheap: It costs $2.25 a gallon, vs. 
$0.70 a gallon for regular diesel. In Europe, however, diesel 
costs $3.50 to $4.00.

337. Illinois Agri-News (La Salle, Illinois). 1992. Successful 
completion of vegetable oil-based fuel vehicle test reported. 
Nov. 13. p. A5.
• Summary: “New York–Novamont, a subsidiary of 
the Ferruzzi-Montedison Group, announced Oct. 30 the 
successful completion of initial U.S. tests of its Diesel-Bi 
[pronounced Bee] ecological fuel with Sioux Falls Transit, 
the public bus system of Sioux Falls, South Dakota.” The 
buses traveled a total of 24,000 miles. No further tests are 
planned by Novamont at Sioux Falls [perhaps because the 
state soybean association would like to do the next tests].
 Novamont is based in Milan, Italy. Production of the 
“fuel for the Sioux Falls test was coordinated by Central 
Soya, based in Fort Wayne, Indiana. Ferruzzi-Montedison 
has an aggregate worldwide turnover [income] of $25 
billion.”

338. National SoyDiesel Development Board. 1992. Articles 
of incorporation of National SoyDiesel Development Board. 
Iowa. 4 p. Nov. 16.
• Summary: The Board is incorporated by David Stone, 
Jim Gay, and Gary Ellington under the Iowa Nonprofi t 
Corporation Act under Chapter 504A. The corporate 
existence shall begin on 1 Nov. 1992. There are many 
signatures, addresses, and a seal.

339. MSA. 1992. 1993 Missouri Soybean Association district 
meetings. Jefferson City, Missouri. 4 p. Dec. 8. Unpublished 
typescript.
• Summary: For each of six districts gives (for one or 
more locations): Date. Place. Contact person and phone no. 
Agenda. In District 3, 18 Feb. 1993, SoyDiesel was on the 
agenda with Leon Schumacher of Missouri Univ.

340. Bailey, Ann. 1992. Soy diesel fuel has bright future. 
Grand Forks Herald (North Dakota). Dec. 16. p. 5B. 
Agriculture section.
• Summary: Kenlon Johannes, a member of the National 
Soy Diesel Development Board and executive director of 
the Missouri Soybean Association, spoke to farmers at the 
1992 Corn Soybean Expo held Tuesday in Fargo, North 
Dakota. believes there is a “potential market for 150 million 
gallons of soy diesel fuel in the United States during the next 
three years. Soy diesel (also called methyl soyate) is made 
by removing glycerine from soybean oil through a process 
named transesterifi cation.” Glycerine can be used as a de-icer 
for airplanes or a substitute for ethylene glycol in radiators.
 Two major potential uses, says Johannes, are 
“marine vehicles and buses in cities that must comply 
with Environmental Protection Agency rules concerning 
emissions.” He said that under the Clean Air Act, all buses 
purchased after the year 2000 must be powered by alternative 
fuel, such as soy diesel. “The American BioFuels Association 
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has already talked with the Clinton Gore transition team 
about using biofuels as alternative fuels.” Address: Herald 
Staff Writer.

341. Bagby, Marvin O. 1992. Uses for vegetable oils. 
Yearbook of Agriculture (USDA). p. 154-58. Chap. 23. 
For the year 1992. New Crops, New Uses, New Markets: 
Industrial and Commercial Products from U.S. Agriculture.
• Summary: Soybean oil is discussed in many sections 
of this chapter. Epoxidized oils and fi lms: During World 
War II, scientists at the ERRC (Eastern Regional Research 
Center, Philadelphia, Pennsylvania) developed methods 
for converting vegetable oils to epoxidized oils, for use as 
plasticizers and stabilizers. They replaced products that 
were volatile and toxic. “Out of the 300 million pounds of 
soybean oil used annually for industrial products, nearly 122 
million pounds (about 40%) are converted to epoxidized 
oil.” Research and development begun by the Northern 
Regional Research Laboratory (now named NCAUR) in 
Peoria, Illinois, “led to the commercial production and use of 
polyamide resins. Polyamides are prepared from dimer acids 
that have been derived from soybean and other vegetable 
oils and are used as hot-melt adhesives for shoe soles, book 
bindings, can-seam solders, and packaging. Production 
of dimer acids in the United States is about 40 million 
pounds per year; perhaps more than half of this is used for 
polyamides.
 Nylon 9, a product of NCAUR research, is a plastic 
made from oleic acid, a fatty acid found in most vegetable 
oils, including soybean oil.
 “Soybean oil inks: Soy inks, alternatives to conventional 
petrochemical-based inks, were developed by the American 
Newspaper Publishers Association (ANPA) and were fi rst 
used in 1987 by the Cedar Rapids Gazette (Iowa). The ink 
from soybeans consists of about 50-60% degummed soybean 

oil, 20-25% petroleum resin, and 15-25% pigments. This 
ink has gained rapid acceptance by the newspaper industry. 
The colored inks are especially popular. Because the black 
inks formulated by ANPA were not cost-competitive with 
typical offset news inks they are not widely used.” A photo 
shows chemist Sevim Erhan (a woman) comparing a beaker 
of soybean oil with the traditional petroleum-based product 
used in making printing inks. Soy oil is a much lighter 
colored vehicle for producing ink.
 Dust control: “In the 1980’s soybean oil was evaluated 
by USDA’s Agricultural Research Service (ARS) researchers 
and others for dust control in swine confi nement operations 
and in grain elevators. Because vegetable oils are readily 
biodegradable and edible, they are ideally suited for this 
purpose.
 Diesel fuel: Diesel engines are compression ignition 
engines. Early diesel engines were demonstrated running 
on peanut oil. Soybean oil also makes a good diesel fuel. 
Address: Research Leader, Oil Chemical Research, National 
Center for Agricultural Utilization Research, ARS, USDA, 
Peoria, Illinois.

342. Banse, T.P. 1992. Soy ahoy. Motor Boating & Sailing 
170:43-. Dec. *
• Summary: About soy diesel fuel used in motor boats.

343. Biodiesel Alert (Arlington, Virginia). 1992. Serial/
periodical. Arlington, Virginia: American Biofuels 
Association. Vol. 1, No. 1. Dec. 1992. Frequency: Monthly.
• Summary: See above. This “News Source for the Biodiesel 
Industry” is published under contract to the National 
SoyDiesel Development Board by the American Biofuels 
Association. Editor: Peter Nathan Merrill, Washington, 
DC. It is funded by the United Soybean Board. Renamed 
Biodiesel Report in Dec. 1994.
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 Contents of issue No. 1: Welcome. Background. Market 
activities. Legislative update. Research fi ndings. General 
interest. Address: 1925 N. Lynn Street, Arlington, Virginia 
22209. Phone: (703) 522-3392.

344. Biodiesel Alert (Arlington, Virginia). 1992. Background: 
NSDB supports SD/BD. 1(1):1. Dec.
• Summary: “The National SoyDiesel Development 
Board (NSDB) has grown out of and replaced the National 
SoyFuels Advisory Committee (NSFAC), which was 
founded by a group of mid-west soybean farmers. They were 
concerned that the worldwide buildup of soybean oil reserves 
would seriously depress the value of soybean oil, and 
consequently the value of soybeans. They were, therefore, 
looking for a major new market for soybean oil, and saw that 
SoyDiesel / Biodiesel (SD/BD) has the potential to be that 
market.
 “The Missouri Soybean Council took the lead in 
advancing the concept and was supported by the pioneering 
SD/BD work of Interchem, STRATCO, Procter & Gamble, 
AgP [AGP] and the University of Missouri.” Note: This is 
the earliest document seen (Oct. 2017) that mentions AGP in 
connection with biodiesel.
 “The members of the NSFAC were fully aware of how 
the growing ethanol industry had helped to stabilize the 
price of corn, one of ethanol’s main feedstocks. They were 
also aware that the Biodiesel industry is quickly advancing 
in Europe, particularly in Austria and Italy, and judged that 
soybean farmers could benefi t from an American Biodiesel 
industry. Fortunately, enough research has been done in 
the United States and other countries... to provide a good 
scientifi c and technical foundation on which to build a SD/
BD industry in the United States.
 The NSFAC hired an outside contractor, Information 
Resources, Inc. of Washington, D.C., to explore the potential 
of the industry, develop a strategic plan, and propose an 
organizational structure and budget. The resulting study 
recommended the formation of NSDB and this advice was 
accepted by the NSFAC. The leadership of NSFAC became 
the leadership of NDSB which has helped to maintain the 
momentum. The NSDB is moving rapidly; establishing the 
Biodiesel Coordinating Council (BCC) to bring all interested 
parties (farm groups, government, industry, universities, 
etc.) together in a cooperative effort to advance the SD/BD 
industry. The fi rst major meeting of the BCC was held in 
Washington, D.C., on November 6, 1992. (A report of that 
meeting is on page 4).
 “Gary Ellington of Missouri is the Acting Chairman 
of NSDB and Kenlon Johannes, also from Missouri, is the 
acting Chief Executive Offi cer. Jim Gay of Illinois is Vice 
Chairman as well as chairman of the Research Committee. 
David Stone of Iowa is Secretary / Treasurer and a Board 
Member. Leroy Brammer of Indiana, Richard Prascher of 
Nebraska, Don Settlemire of Ohio, and Wayne Bietz of 

South Dakota are also Board Members.
 “The NSDB is supported by farmer check-off dollars 
provided by the United Soybean Board through the American 
Soybean Association. This makes NSDB a subcontractor to 
the ASA. Farmer check-off dollars are also made available to 
NSDB by the Qualifi ed State Soybean Boards.”
 “NSDB is temporarily headquartered with the Missouri 
Soybean Council. Mr. Johannes can be reached at: (800) 
841-5849 and (314) 635-5122. His address is P.O. Box 
104898, Jefferson City, Missouri 65110-4898.”

345. Biodiesel Alert (Arlington, Virginia). 1992. Market 
activities. 1(1):2. Dec.
• Summary: “The Biodiesel market appears to be on the rise, 
with its pollution reduction capability and its versatility.” The 
cost of $2.50 per gallon is considered the only drawback, 
but this could be reduced to as low as $1.75 as more fuel is 
produced, predicts Bill Ayres, vice president of Interchem 
Environmental Inc. To help lower the cost, waste yellow 
grease [or vegetable oil from deep frying] could be used to 
produce a fuel component for blending with SoyDiesel.
 “Procter & Gamble (P&G) recently agreed to produce 
15 million gallons of Biodiesel per year for Interchem 
Industries. Interchem anticipates that the fuel will play an 
important part in the $23 billion renewable fuel industry. 
The initial markets for Biodiesel will be in areas housing 
indoor diesel engines, marine areas (to protect lakes, 
streams, and harbors), and in cities (to comply with clean 
air regulations)... Interchem plans to market between 30 an 
60 million gallons of SoyDiesel by 1994 and P&G will now 
help it attain that goal.”
 Note: This is the earliest document seen (Oct. 2017) that 
contains Interchem’s new name, “Interchem Environmental 
Inc.”

346. Biodiesel Alert (Arlington, Virginia). 1992. Research 
fi ndings. 1(1):3. Dec.
• Summary: “For over a year, the University of Missouri 
Agricultural Engineering Department has been running 
a Dodge pickup truck on pure SoyDiesel with good 
performance results, but with NOx [nitrogen oxide. Note: 
NOx is a generic chemical term for the various oxides 
produced during combustion. They are believed to aggravate 
asthmatic conditions, and to react with the oxygen in the air 
to produce ozone, which is also an irritant]. According to 
results announced at the Biobased Products Expo ‘92, oxides 
of nitrogen emissions were 13% higher when fueled on 
100% SoyDiesel, Carbon monoxide emissions were reduced 
by 48%, particulate matter [mostly soot] was reduced by 
20% and smoke was reduced by 83%. The only engine 
modifi cation was a wintertime heater to keep the fuel warm” 
[and prevent it from gelling].
 “In addition, 50 city buses have been operating on a 
25% SoyDiesel / 75% petroleum diesel mixture. The mileage 
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has remained the same... and the SoyDiesel buses emitted 
approximately 30% less smoke.”
 The “Ohio Soybean Council has purchased a 1992 Ford 
XLT 3/4 ton pickup to test and demonstrate fuel made from 
soybean oil.” It will run on a blend. “This pickup joins the 
fl eet of Biodiesel fueled pickups in Nebraska, South Dakota, 
Missouri, Mississippi and Wisconsin.”

347. Biodiesel Alert (Arlington, Virginia). 1992. General 
interest. 1(1):4-5. Dec.
• Summary: “Sunrider launched out of Coos Bay, Oregon, 
on Sept. 18, 1992 and made its fi rst stop in Hawaii.”
 The U.S. Departments of Agriculture, Energy, and 
Commerce, the Environmental Protection Agency, and the 
New Uses Council sponsored the ‘Biobased Products Expo 
‘92’ which took place in St. Louis [Missouri] on Oct. 6-9. 
The Expo opened with an ‘Alternative Fuel Vehicles Round 
Up,’ which showcased tractors, cars, buses, and airport 
service equipment running on different mixtures of ethanol 
and biofuels for diesel engines.” “For more information 
on biobased products, contact the Agricultural Research 
Institute, 9650 Rockville Pike, Bethesda, Maryland 20814-
3998 or by Phone at (301) 530-7122.

348. Brownback, Sam; Glaser, Lewrene. 1992. Agriculture 
provides U.S. industry with diverse raw materials. Yearbook 
of Agriculture (USDA). p. 2-8. Chap. 1. For the year 1992. 
New Crops, New Uses, New Markets: Industrial and 
Commercial Products from U.S. Agriculture.
• Summary: An excellent overview and summary. A 
section titled “Soybean Oil Inks” states: “First marketed in 
1987, soybean oil based printing inks have experienced a 
phenomenal surge in usage. Over one-third of the Nation’s 
daily and weekly newspapers are using either color or black 
soy ink. Color soy inks have been widely adopted because of 
their superior performance, despite their slightly higher price. 
Black soy inks are more expensive than their petroleum-
based counterparts, thus limiting their use.
 “However, two environmental factors could encourage 
more newspapers and other lithographic printers to use soy 
inks: lower worker exposure to harsh petrochemicals and 
decreased emissions of volatile organic chemicals (VOC’s). 
With soy inks, VOC levels are 2-4 percent, compared with 
25-40 percent for petroleum-based inks.
 “Researchers at the USDA’s Agricultural Research 
Service (ARS) National Center for Agricultural Utilization 
Research in Peoria, Illinois, are already working on a 
second generation of lithographic soy inks. They contain no 
petrochemical compounds (except for pigments), provide a 
wide range of viscosities, and are expected to be more cost 
competitive with petroleum-based inks.”
 A section titled “Paintings and Coatings” notes that 
“VOC’s are one of the principal components in chemical 
reactions in the air that form ozone, which in the lower 

atmosphere is a pollutant that can cause respiratory 
problems... Surface coatings are the largest single source 
of industrial VOC emissions... Scientists are examining 
vegetable oils, particularly vernonia oil and epoxidized 
soybean oil, as replacements for solvents in paints and 
coatings. The modifi ed coatings have lower VOC’s and 
superior properties, and they are cheaper than traditional 
paint formulations. About 50 million pounds of vegetable 
oils could be used in these applications annually.
 “Fuels. Biodiesels are receiving attention as a 
replacement for petroleum diesel fuel. Tractors and other 
farm equipment, commercial truck fl eets, railroad engines, 
barges, and military vehicles and ships all run on diesel fuel. 
Production agriculture alone uses 3 to 3.5 million gallons 
annually. Besides being a renewable resource, biodiesel fuel 
can also help reduce air pollution. It is low in sulfur and 
gives off fewer particulates during combustion. Research 
is being conducted to develop diesel fuel from soybean oil, 
rapeseed oil, and tallow.”
 A graph on page 3 shows the real prices of a bushel of 
corn and a barrel of petroleum from 1949 to 1989. The price 
of corn has trended sharply downward, while the price of 
petroleum has trended slowly upward. Both have peaked at 
times. In 1979 the two prices were equal for the fi rst time 
in history, and since that time the corn prices has generally 
been the lower of the two, sometimes much lower. Address: 
1. Kansas Secretary of Agriculture, Kansas State Board 
of Agriculture; 2. Agricultural Economist, ERS, USDA, 
Washington DC.

349. Harris, W.L.; Rosen, Howard. 1992. Conversion of 
biomass to fuel and energy. Yearbook of Agriculture (USDA). 
p. 212-20. Chap. 33. For the year 1992. New Crops, New 
Uses, New Markets: Industrial and Commercial Products 
from U.S. Agriculture.
• Summary: This chapter begins: “In 1991, biomass 
provided over 3.5 quads (a quad is a measure of energy that 
equals 1 quadrillion British Thermal Units, or Btu’s) of the 
energy used in the United States. This was equivalent to the 
energy contained in 604 million barrels of oil which equals 
about 22 percent of annual U.S. oil imports.”
 Page 218: “Biodiesel from Oilseed Crops: Biodiesel is a 
diesel-type fuel made from oils extracted from oilseeds and 
plants, or from animal fats, which can be used in unmodifi ed 
diesel engines. The raw oils and fats must be modifi ed by 
some chemical and/or thermal processes to reduce their 
viscosity and lower their high boiling point.
 “Many researchers have sought technologies to extract 
oil from seeds having high oil contents.”
 “Currently, more than 25 billion gallons of diesel fuel 
are used annually in the United States. Production agriculture 
alone uses 2.5 billion gallons annually.”
 Three major technologies have been developed 
to produce biodiesel: “(3) The unprocessed oils were 
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chemically converted (transesterifi ed) to less complex 
chemicals known as fatty esters by combining the oils with 
alcohols, using a catalyst such as potassium hydroxide. 
Methyl and ethyl esters made from soybean and industrial 
rapeseed oils using methanol or ethanol were found to 
have properties similar to diesel fuel and could be directly 
substituted in unmodifi ed engines without signifi cantly 
reducing performance or expected engine life.”
 Most oilseed crops, including soybeans, may be used 
to make biodiesel. “Currently, biodiesel is not economically 
competitive with diesel fuels. Continued increases in the 
oilseed yield per acre and improved processing technology 
will help close the gap.” Address: 1. National Program 
Leader for Engineering and Energy, Agricultural Research 
Service, USDA, Beltsville, Maryland; 2. Energy Coordinator, 
Forest Service, USDA, Washington DC.

350. Thames, Shelby; Kleiman, R.; Clements, L.D. 1992. 
How crops can provide raw materials for the 
chemical industry. Yearbook of Agriculture (USDA). 
p. 86-91. Chap. 13. For the year 1992. New Crops, 
New Uses, New Markets: Industrial and Commercial 
Products from U.S. Agriculture.
• Summary: “Nature has produced an estimated 
300,000 different plant species, of which we use 
only a few hundred in organized agriculture. In 1957 
the USDA initiated a program that collected plants 
worldwide from a number of sources. The idea 
was to take a close look at these plants chemically 
and see if any new and different materials in them 
could be useful to humanity. About 8,000 different 
species were collected, most of which had never been 
examined before.”
 “The utility of a given crop as a resource for 
the chemical industry depends upon the chemical 
composition and structure of the materials found in 
that crop.”
 A long section discusses vegetable oils and their 
chemical reactions. “Seed oils consist primarily of a 
chemical form called a triglyceride... Alcohols such as 
methanol or ethanol can react with the oil’s triglyceride 
to give what is called a fatty acid ester, which is useful, 
among other things, as a substitute diesel fuel. Vegetable oils 
can be converted to glycerol (used in cosmetics, synthetic 
fi bers, explosives, etc.) and fatty acids through the chemical 
addition of water to the triglyceride.
 “The fatty acids of soybean oil and tall oil (from 
wood, primarily pine) are used to make materials included 
in hot-melt glues and in the curing component of epoxy 
glues... Other uses for fatty acids include fabric softeners, 
plastics, paints, coatings, inks, antifoaming agents, minerals, 
processing agents, and mold release agents in foundries.”
 “Soybean oil has been modifi ed to replace petroleum in 
inks for newspaper printing. (The 1991 and 1992 Yearbooks 

of Agriculture were printed with soy ink.).” Address: 1. 
Distinguished Univ. Research Prof. and Prof. of Polymer 
Science, Univ. of Southern Mississippi, Hattiesburg; 2. 
National Center for Agricultural Utilization Research, ARS, 
USDA, Peoria, Illinois; 3. Director, Agricultural Materials, 
CSRS, USDA, Washington DC.

351. Johannes, Kenlon. 1992? Biography. Missouri. 1 p. 
Unpublished typescript. Undated. 28 cm.
• Summary: Kenlon Johannes, Executive Director of the 
Missouri Soybean Merchandising Council and the Missouri 
Soybean Association, is currently coordinating the national 
SoyDiesel effort for soybean farmers through the Missouri 
offi ce in Jefferson City.

352. Johannes, Kenlon. 1992? DVD of Biodiesel–Early 
interviews. 1992+. Missouri. 55 min. Undated.
• Summary: This color video with soundtrack contains at 

least 10 chapters or tracks; it begins with the words: “United 
Soybean Board. Video produced with funding from the 
National Soybean Checkoff. Biodiesel.
 Track 1: Biodiesel Market Update: National Biodiesel 
Board. “Traditionally a key ingredient in food and animal 
feed, U.S. soybeans are starting up America’s engines. 
Soybeans are grown in about 30 states across the country, 
and soy-based biodiesel is made from the oil they produce. 
Biodiesel is an alternative fuel for diesel engines.
 “It can be used in farm tractors for example. 
Biodegradable and nontoxic, biodiesel cuts dangerous 
engine emissions like smoke, sulfur, and carbon monoxide. 
And biodiesel boasts a positive energy balance, that is 
each gallon of biodiesel produces 3 times as much energy 
as was consumed making it. Such advantages have helped 
encourage U.S. industry to develop biodiesel infrastructure 
so that today commercial quantity supplies of biodiesel are 
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available across the country.
 “Blended with conventional petroleum-based diesel, 
biodiesel is cutting dangerous engine emissions while 
powering city bus fl eets, underground mining equipment, 
ship and boats, and in government fl eet vehicles. From 
Oakland to Philadelphia, about three dozen city bus fl eets 
have taken a close look at biodiesel as a way to meet tough, 
clean-air legislation. Fleet managers like biodiesel for 
performance and economic reasons. On the performance 
front, city bus managers agree that a 20% biodiesel 80% 
conventional diesel blend provides basically the same torque, 
horsepower and fuel economy as unblended conventional 
diesel fuel. Yet the biodiesel shows signifi cant reductions in 
tailpipe emissions. As an economic alternative fuel, its tough 
to beat biodiesel. A study by consulting group Booz Allen 
Hamilton demonstrates that on a per-mile basis, biodiesel 
is one of the least-cost alternative fuels for fl eet managers. 
Since any diesel engine can run on biodiesel blend, cities 
using biodiesel don’t have to pay for new vehicles, or for 
expensive modifi cations to their current fl eets. And since 
biodiesel fl ash-blends in either the storage tank or in the 
fuel tank, there’s no need to build a network of specialized 
stations. After 4½ million miles logged on the fuel, biodiesel 
has become a major option for city transit fl eets out to cut 
dangerous pollution. Lyle Howard, manager of the Bi-State 
Development Agency says: Biodiesel is a cleaner-burning 
renewable fuel. It displaces the use of petroleum diesel, 
which is not renewable. It reduces the hydrocarbons and 
the other emissions that come from diesel engines, that 
combine and form smog in urban areas. Underground, in 
enclosed spaces, engine emissions [such as carbon dioxide] 
can concentrate and put miners at risk. Mines using heavy 
diesel equipment in closed spaces, have been among the 
fi rst to take a close look at biodiesel underground. The U.S. 
Bureau of Mines is studying biodiesel blends as a way to cut 
emissions. Economics play a role as well, as underground 
mines compare the cost of alternative fuels. Once again, 
biodiesel turns any diesel engine into an alternative fuel 
engine, saving capital outlays while cutting emissions. With 
some 9,000 engines operating in U.S. underground mines, 
biodiesel shows a great potential as a cleaner and safer way 
to operate working equipment.
 “Biodiesel is also making a big splash in the marine 
market. Biodiesel’s low toxicity and its biodegradability 
make the fuel an excellent choice for America’s waterways. 
Port authorities near environmentally sensitive areas like 
Santa Cruz, California, and San Francisco’s Pier 39 use 
biodiesel in dredges and patrol craft. The national Biological 
Survey has used biodiesel to power its scientifi c craft in the 
great lakes, and pleasure craft in the Florida Keys have run 
on biodiesel and biodiesel blends. Recently the Sunrider, a 
24-foot rescue boat, traveled around the world, powered by 
100% soy-based biodiesel. The two-year circumnavigation 
demonstrated to people around the world that biodiesel, less 

toxic than ordinary table salt, is a safe and dependable fuel 
option, one that Sunrider captain Bryan Peterson staked his 
life on.” He says (on camera): “If you’re following this boat 
or if you have this fuel, then you get a 70% reduction in 
smoke immediately. Think of that, in San Francisco, tonight 
if we drained everybody’s fuel tank we would have diesel 
engines, whether it’s a bus or a truck or a boat. And then 
tomorrow morning, when everybody goes out and starts 
those engines, they would immediately have a 70% reduction 
in smoke, 100% reduction in sulfur, if we happened to spill 
some on the ground it would be biodegradable. If you had to 
pay for it, the money you paid for it would go to American 
farmers. There’s a lot of good reasons to use this fuel. It’s 
goof for the environment. It’s good stuff!
 “Its a good bet for our nation’s waterways as biodiesel 
is as biodegradable as common sugar. In fact, biodiesel 
has been shown to speed the biodegradability of even 
conventional diesel fuel when the two are mixed.
 “Domestic energy security and biodiesel come together 
dramatically in government fl eets working to meet provisions 
of federal legislation mandating the use of alternative fuel 
vehicles. Each year states and others are required to fuel 
a greater percentage of their fl eets with alternative fuels. 
For the diesel portion of the fl eets, biodiesel can help fl eet 
managers and citizens breathe easier. Most states produce 
agricultural products which can serve as feedstock for 
biodiesel production, adding potentially millions of dollars 
of economic activity to state coffers, while lessening our 
dependence on imported fuel. After all, biodiesel is produced 
right here in the United States, and every year we grow 
a new supply. Whether its biodiesel for public transit, 
or underground mining, for marine applications or for 
government fl eets, U.S. soybean farmers haven taken a lead 
in biodiesel development. Through the National Soybean 
Checkoff, farmers have formed the National Biodiesel Board 
or NBB to research biodiesel and to create a market for this 
unique alternative fuel.”
 A sign reads: “This bus gets 250 miles per acre.”
 NBB has funded key research like lubricity, 
compatibility and durability studies, and NBB has executed 
crucial commercial development programs in the transit, 
mining, marine and government fl eet markets. Its all done in 
an effort to use renewable domestic agricultural resources to 
help make a cleaner, safer environment for tomorrow–with 
biodiesel. For more information contact the NBB, 1907 
Williams St.. P.O. Box 104898, Jefferson City, Missouri. 
Phone: 1-800-841-5849 (Running time: 8:30).
 Track 2: “The ‘Show Me” state practiced what it 
preaches recently when a pickup truck arrived at the 
nation’s capital powered by soy diesel. The truck was there 
to show members of Congress and the administration the 
environmental advantages of soy diesel.” On the right front 
side is printed “Powered by soybean oil. Cleaner burning–
renewable.” Kenlon Johannes, Executive Director of the 
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Missouri Soybean Merchandising Council, explains [on 
camera]: It’s cleaner burning and renewable–those are the 
two points that we really try to stress. The tour ended in 
Washington after stops in St. Louis, Springfi eld (Illinois) 
and Columbus, Ohio. Soy diesel research is being funded by 
a grant from the Missouri Soybean Merchandising Council 
using soybean checkoff dollars. In addition to powering 
the pickup truck, soy diesel is being tested in maintenance 
vehicles at Lambert Airport in St. Louis, and beginning May 
1, soy diesel will be used to fuel 47 buses in the greater St. 
Louis area. The Soy Diesel is produced in Leewood, Kansas. 
Research is being done at the University of Missouri and ten 
vehicles are running at Lambert International Airport on a 
20-80 blend. Congress and the White House are interested in 
discovering alternative, cleaner-burning fuels to meet future 
energy needs, and the soybean industry wants to play a role. 
This looks like a case where everyone wins because if soy 
diesel catches on, Americans will be breathing cleaner air, 
and soybean farmers will be seeing higher profi ts. This is 
Greg Powers reporting (10:27).
 Track 3: Biodiesel Technology, by Stratco. “This pickup 
truck is powered by soybean oil, and Kenlon Johannes 
Executive Director of the Missouri Soybean Merchandising 
Council, is the man to tell us all about it. The engine has not 
been modifi ed at all. The soybean oil has been modifi ed by 
esterifi cation to suit the oil. The exhaust smells like french 
fries–a nice smell compared with the exhaust from diesel 
buses.
 Note: Sent by Kenlon Johannes of Kansas, March 2007.

353. Novamont. 1992? Biodiesel development program: 
Background information. Milan, Italy. 9 p. Undated.
• Summary: Contents: Introduction. Biodiesel: Key features. 
Fuel composition. Fuel characteristics. Performance: Power, 
fuel consumption, lubricant and wear effects, injector coking, 
engine modifi cations, cold starting. Emissions. Safety. 
Vehicle tests (Austria, Switzerland). Production cost.
 “The Novamont Company of the Ferruzzi-Montedison 
Group has initiated a major program to develop 
transportation fuels from renewable resources. Novamont 
intends to commercialize a new diesel fuel based on methyl 
esters of vegetable oil, in both Europe and the United 
States.” This fuel is known as Biodiesel.

354. AGP–Ag Processing Inc a cooperative. 1993. 
Presentation to [Alternative] Agricultural Research & 
Commercialization Center, for biodiesel commercialization. 
Omaha, Nebraska: AGP. 8 p. 28 cm.
• Summary: Contents: Introduction: Biodiesel 
overview, economic viability, engine manufacturers, 
supply. Technology: Chemistry and engineering, the 
commercialization program. Capabilities and qualifi cations: 
Ag Processing Inc. Conclusions. Appendices: National Soy 
Fuels Advisory Committee data. Comprehensive National 

Energy Policy Act, summary of fi nal motor vehicle fl eet 
and fuel provisions of H.R. 776, Title III: Alternative Fuels, 
Federal Programs. Soy diesel as a replacement for diesel 
fuel, project update, Dep. of Agricultural Engineering, 
Univ. of Missouri-Columbia. Biodiesel Alert, Vol. 1, No. 
1, Dec. 1992. Bio-diesel, an alternative fuel for short-
term introduction report, Connecticut Transit. Diester, the 
European biofuel for Engines, F. Staat. Catalytic conversion 
of vegetable oils to diesel additives, Saskatchewan Research 
Council Report [Canada]. Biodiesel–A challenge for the 
‘90s: From agriculture to environmental protection, C. 
Rocchietta.
 New technology: “Today, research and development 
is focused primarily on fuels derived through the 
transesterifi cation of vegetable oils and tallows. 
Transesterifi cation is a process whereby the heavy glycerin 
portion of the oil is separated out.” Address: 12700 West 
Dodge Road, P.O. Box 2047, Omaha, Nebraska 68103-2047.

355. Biodiesel Alert (Arlington, Virginia). 1993. USB 
supports NSDB. 1(2):1. Jan.
• Summary: “The United Soybean Board authorized a $1.3 
million budget for the National SoyDiesel Development 
Board (NSDB) to conduct market research, market 
development, and industry information activities and to 
manage the entire process of commercializing Biodiesel. 
NSDB’s voting members are farmers from the following 
states: Indiana, Iowa, Illinois, Minnesota, Missouri, 
Nebraska, Ohio, and South Dakota.
 Note: NSDB is a farmer-managed non-profi t 
organization funded by soybean “checkoff” dollars.

356. Missouri Soybean Association. Missouri Soybean 
Merchandising Council. 1993. MSA / MSMC projects 
budget FY’93 (by department area). Jefferson City, Missouri. 
10 p. Jan. Unpublished typescript.
• Summary: Contents: (1) FY’93 [fi scal year 1993] executive 
department direct expenses budget. #414 Soy Fuels Advisory 
Committee. Expenses $99,000 (revised to $119,000). #411 
SoyDiesel demonstrations and management. Expenses 
$50,560. #413. Sunrider expedition. Expenses $85,000. #415 
SoyDiesel pickup. Expenses $7,515.
 (2) Details on Soy Fuels Advisory Committee, Phase 
I. (3) Details on SoyDiesel demonstration. (4) Details on 
Sunrider expedition. (5) Details on Soy diesel pickup.

357. White, Ed. 1993. Illinois sprouts soybean university. 
Wichita Eagle (The) (Kansas). Feb. 7. p. 4C. Business / Farm 
section.
• Summary: With $5 million from Congress, the University 
of Illinois is renovating three fl oors of an old campus 
building to create a national soybean laboratory [NSRL]. 
Since the campus already has more than 100 people involved 
in soybean research, this seemed like a natural spot for a lab, 
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whose director will be James Sinclair.
 The president of the Land of Lincoln Soybean 
Association said the university would probably receive 
funds from Illinois farmers interested in “soy diesel” fuel. It 
may be necessary to breed soybean with a much higher oil 
content. Address: Associated Press.

358. Johannes, Kenlon. 1993. Re: Resignation. Letter to 
directors of Missouri Soybean Merchandising Council 
(MSMC) and Missouri Soybean Association (MSA), Feb. 10. 
1 p. Typed, with initials on letterhead.
• Summary: “Last Saturday after the National SoyDiesel 
Development Board (NSDB) directors held their conference 
call concerning their selection of an executive director, they 
informed me I was their choice, and I accepted their offer to 
become the Executive Director of the NSDB.
 “The duties of that position begin immediately. However 
the NSDB has honored Missouri’s request to have me 
continue as Missouri’s Executive Director until March 15, 
1993... The process has begun to fi ll the position.”
 In the bottom left corner of the letterhead is the “Printed 
with Soy Ink” logo. Address: Executive Director, MSMC, 
P.O. Box 104778, Jefferson City, Missouri 65110-4778. 
Phone: (314) 635-6701 or 1-800-662-3261.

359. Johannes, Kenlon. 1993. Re: Splitting of compensation. 
Letter to Joe Paulsmeyer, Chairman, Missouri Soybean 
Merchandising Council, Feb. 23. 1 p. Typed, with initials on 
letterhead.
• Summary: After telephone conversations with David 
Madison and Gary Ellington, it was agreed that the new 
NSDB (National Soybean Development Board) will pay 
2/3 of Kenlon’s total salary and benefi ts, and MSMC/MSA 
will pay 1/3. Address: Executive Director, MSMC, P.O. Box 
104778, Jefferson City, Missouri 65110-4778. Phone: (314) 
635-6701 or 1-800-662-3261.

360. Johannes, Kenlon. 1993. Re: SoyDiesel pricing. Letter 
to State executives, Feb. 23. 2 p. Typed, with initials on 
letterhead.
• Summary: “The attached pricing specifi cation is the 
new cost per gallon for SoyDiesel as prepared by Midwest 
Biofuels, Inc. This is provided to you for your research and 

demonstration fuel needs for the remainder of this year and 
the upcoming fi scal year.”
 Midwest Biofuels has been losing money on small 
gallon shipments. Prices for ethanol in comparable volumes 
are given. Nearly 1 billion gallons of ethanol are produced 
each year in the USA.
 The attached sheet gives prices (f.o.b. Kansas City) for 
different volumes from Midwest Biofuels, Inc., 9135 Barton, 
Overland Park, Kansas 66214. Phone: 913-599-0800. Bulk 
prices per gallon are: 2-4 barrels (110-220 gallons) $5.00. 
5-16 barrels (221-880 gallons) $4.00. 17-32 barrels (881-
1,660 gallons) $3.00. 33-64 barrels (1,661-3,320 gallons) 
$2.50. 96 or truckload (5,280) $2.40. Address: 1. Executive 
Director, National SoyDiesel Development Board, P.O. Box 
104898, Jefferson City, Missouri 65110-4898. Phone: (314) 
635-3893. Fax (314) 635-5122. 800-841-5849.

361. Biodiesel Alert (Arlington, Virginia). 1993. NSDB 
executive director hired. 1(3):2. Feb.
• Summary: “Kenlon Johannes, who has been ‘acting’ 
Executive Director of the NSDB since it was founded, 
was recently hired to fi ll that position permanently. Mr. 
Johannes has served as Executive Director of the Missouri 
Soybean Merchandising Council and the Missouri Soybean 
Association. Prior to coming to Missouri, he was the 
Executive Director of the Wisconsin Corn and Soybean 
Program.
 “A native of Nebraska, Mr. Johannes graduated from 
Concordia College [Lutheran, in Seward, Nebraska] and 
has done graduate study at the University of Nebraska, 
Lincoln. After teaching in several states, he returned to 
Leigh, Nebraska, to farm. There he served as a director of 
the Nebraska Development, Utilization and Marketing Board 
and was the board’s representative to the American Soybean 
Development Foundation.”

362. Biodiesel Alert (Arlington, Virginia). 1993. NSDB 
meets in Washington. 1(4):1. March.
• Summary: “The National SoyDiesel Development Board 
(NSDB) met in Washington, D.C., on March 5-7. Their 
meeting coincided with the meetings of the American 
Soybean Association (ASA) and the ad hoc Biodiesel 
Coordinating Council (see story below). The board members 
conducted a great deal of business... They also reviewed 
presentations by two advertising / marketing fi rms to 
promote Biodiesel. In all the NSDB has allocated over 
$1,300,000 for various projects and intends to ask the United 
Soybean Board for $550,000 in supplemental funding for 
priority projects in FY 93.”

363. Biodiesel Alert (Arlington, Virginia). 1993. NSDB holds 
board meeting in St. Louis. 1(5):1. April.
• Summary: “Nine farmer board members of the NSDB 
[National SoyDiesel Development Board], along with about 
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50 others connected with the Biodiesel effort, met in St. 
Louis, Missouri, April 17-18. A number of presentations 
were made” by Bob Fosseen, Tim Callahan, etc. “Lyle 
Howard made a presentation on the St. Louis Transit 
Authority’s (Bi-State) biodiesel demonstration project (see 
story p. 2).”
 “NSDB has hired Ken Peters to be its contract 
manager... The public relations fi rm Fleishman-Hillard has 
been awarded a Market Development and Education to assist 
the NSDB.”

364. Biodiesel Alert (Arlington, Virginia). 1993. Congress 
soybean caucus learns about biodiesel. 1(5):3-4. April.
• Summary: “Biodiesel was the subject of the Congressional 
Soybean Caucus meeting on April 26. 1993 in Washington, 
D.C. In attendance were Senators Tom Daschle (D-SD) and 
Charles Grassley (R-IA) as well as House and Senate staff 
aides, offi cials from federal agencies, and representatives 
from environmental and farm groups. Sen. Daschle restated 
his commitment to Biodiesel and commented on its impact 
as an economic, agricultural, environmental, and energy 
issue.
 “A panel of experts on Biodiesel made presentations. 
Larry Diedrich, farmer and President-Elect of the American 
Soybean Association (ASA) chaired the panel and made 
introductory remarks.”
 “Kenlon Johannes, Executive Director of the NSDB 
[National SoyDiesel Development Board], provided a 
broad overview of the history of technical, research, and 
educational issues for SoyDiesel.
 “John Campbell from AgP, Inc. [AGP] covered the 
technical issues, focusing on how “policy, product, process, 
and promotion were the keys to developing the Biodiesel 
Industry. Dr. Davis Clements, Director of Agricultural 
Materials, USDA-CSRS covered possible markets for 
Biodiesel, the economics of feedstock production,... James 
Peeples of Information Resources, Inc. (IRI) discussed 
regulatory issues for Biodiesel, including the effect of 
the Clear Air Act, Energy Policy Act, and various federal 
regulations.

365. Olson, Joan. 1993. SoyDiesel projects fuel acceptance. 
Ag Innovation News (AURI–Agricultural Utilization 
Research Inst., Crookston, Minnesota) 2(2):11. April.
• Summary: The 1990 Clean Air Act paved the way for 
SoyDiesel. It provides a cleaner burning alternative fuel 
by reducing emissions–smoke by 70-80%, unburned 
hydrocarbons and carbon monoxides by about 50%. A bushel 
of soybeans yields about 1.6 gallons of SoyDiesel. The total 
U.S. diesel market requires 47,000 million gallons of fuel 
per year. If all the oil from the 1992 soybean crop were used 
to make SoyDiesel, it would provide less than one month’s 
supply.

366. Shay, E. Griffi n. 1993. Diesel fuel from vegetable oils: 
Status and opportunities. Biomass and Bioenergy 4(4):227-
242. [123 ref]
• Summary: A history and good review of the literature. 
Contents: Introduction. Historic. Crops and yields. 
Conversion. Performance. Economics. Environmental 
concerns. Conclusions (biofuel, biofuels).
 The “Historic” section states: On 10 Aug. 1893 Rudolf 
Diesel’s fi rst engine ran on its own power. “He is reported 
to have used groundnut (peanut) oil as a fuel at the Paris 
Exposition in 1900 [Nitske and Wilson 1965]. In 1916, using 
the fi rst diesel engine imported into Argentina, Gutierrez 
tested castor oil as an alternative fuel. In 1944, also in 
Argentina, Martinez de Vedia described short duration runs 
with blends of vegetable oils and diesel fuel. The use of 
palm oil as a diesel fuel was reported [by Mayne] as early as 
1920. One of the fi rst references to the use of palm oil esters 
as diesel fuel appears in 1942. The petroleum embargo in 
1974 reignited interest in alternative liquid fuels,” and during 
the 1970s and 1980s much research was done on a wide 
variety of oils. Address: National Academy of Sciences, 2101 
Constitution Ave., Washington, DC 20418.

367. Allen, Ann. 1993. Greenpeace bus plans stop near 
ThermalKEM. Charlotte Observer (North Carolina). May 2. 
p. 1Y.
• Summary: Greenpeace started by working to save the 
whales. Now they are on a tour to protest hazardous waste 
incineration, as at ThermalKEM Inc., where they will stop 
for a town meeting. They have an 18-ton high-tech bus, “The 
Rainbow Warrior on Land,” with fax, phones, computers, 
and a copier plus sleeping facilities for eight. “Its about as 
green a bus as is on the road, in terms of soy diesel and solar 
panels and all that,” said Scott Brown, their Southeast toxics 
campaigner. Address: Staff writer.

368. Campbell, John. 1993. Re: Tax law and its implications 
for biodiesel. Letter to Bill Holmberg (ABA) and John 
Gordley (ASA), May 3. 5 p. Typed.
• Summary: A concise discussion of six issues. For each 
Campbell gives the background, pros, cons, and his 
recommendation. They are: (1) Inclusion of excise tax 
exemptions in the legislative package (Tax credits vs. excise 
tax exemption vs. BTU tax exemption). (2) Construction of a 
new, free standing biodiesel section in the tax code (Senator 
Tom Daschle, D-ND). (3) Should producers or blenders 
receive tax credits?. (4) Small producer credit (for biodiesel). 
(5) Subsidies for non fuel use (of biodiesel, such as asphalt 
release agents, hydraulic fl uid, lubricants, etc.). (6) Lowering 
the blend threshold from 85% to 30% for purpose of 
favorable depreciation treatment of alternative fuel property 
(for fuels from biomass other than alcohol).
 Copies of this letter were also sent to Jim Peoples (IRI) 
and Alvin Geske. Address: [AGP, Omaha, Nebraska].
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369. Passenger Transport. 1993. Bi-State fi nding benefi ts 
with ‘home grown’ biodiesel. May 10.
• Summary: Lyle Howard, manager of quality control for 
Bi-State Development Agency in St. Louis, is testing an 
alternative fuel, biodiesel. When 40% biodiesel is mixed 
with 60% of standard no. 2 diesel fuel, the cost is only a few 
cents more per gallon, but it reduces undesirable emissions.

370. Van Dyne, Donald L. 1993. Biodiesel production in the 
southeastern U.S. Biologue. Spring. p. 23-25.
• Summary: Focuses on rapeseed / canola, whose production 
is authorized in the 1990 Farm Bill in the “Minor Oilseed 
Provision.”
 Photos show: (1) “Transesterifi cation units of a small-
scale biodiesel plant located near Vienna, Austria. These 
units blend methanol, potassium hydroxide, and vegetable 
(canola & sunfl ower) oils.” (2) A front side view, with 
the hood up, of the 1991 Dodge pickup retrofi tted to burn 
soydiesel. Owned by the University of Missouri–Columbia, 
Dep. of Ag. Engineering, it has “Powered by Soybean 
Oil” printed along the top of the left front fender. Address: 
Research Associate Prof., Dep. of Ag. Economics, Univ. of 
Missouri–Columbia, Columbia, MO 65211. Phone: 314-882-
4512.

371. Holmberg, Bill. 1993. Re: The potential of ethyl esters. 
Letter to John Gordley, June 4. 1 p. Typed, with signature on 
letterhead.
• Summary: There are four reasons why methanol is 
currently the preferred alcohol in the esterifi cation process: 1. 
More research and scientifi c data are available. 2. Methanol 
is less expensive than ethanol. 3. “The ethanol conversion 
process takes place at higher temperature and pressures, 
and is more complex and sensitive,” and 4. “Under current 
esterifi cation processes, the conversion of oils (or fats) and 
alcohol into esters is about 99% complete when methanol is 
used and only about 92% when ethanol is used.”
 “In the esterifi cation process, about one pound of 
alcohol esterifi ed with ten pounds of oil (fat) produces 10 
pounds of ester and one pound of glycerine.”
 “Since Biodiesel is 90% renewable fats and oils and 
10% alcohol, 100% of Biodiesel should get the credit.” It is 
important to get corn growers, who make ethanol, fully on 
board in support of Biodiesel. Address: American Biofuels 
Assoc., 499 South Capitol St., S.W., Suite 404, Washington, 
DC 20003. Phone: (202) 554-1025.

372. Biodiesel Alert (Arlington, Virginia). 1993. Biodiesel 
survives Senate fi ght. 1(6):1. June.
• Summary: “Biodiesel survived the fi ght in the Senate 
Finance Committee thanks to Senator Tom Daschle (D-
SD) and his staff... American Biofuels Association (ABA) 
President Bill Holmberg has appealed to the [Clinton] 

Administration and Congress not to let unequal treatment 
for Biodiesel threaten the emerging industry... Other biofuels 
(ethanol and bio-based methanol) receive tax exemptions and 
credits at the federal and state levels.”

373. Biodiesel Alert (Arlington, Virginia). 1993. NSDB 
participates in international conference. 1(6):1. June.
• Summary: “Kenlon Johannes, Executive Director of 
the NSDB, presented a paper on U.S. farmers efforts to 
commercialize Biodiesel to the International Seminar on 
‘Vegetable Oils as Transportation Fuels’ in Pisa, Italy.’” The 
Europeans were impressed by the work of U.S. soybean 
farmers. “The NSDB representatives were so impressed by 
the exchange of information at the seminar that the NSDB is 
now considering an international symposium in the U.S. to 
exchange information and further promote Biodiesel.”

374. Biodiesel Alert (Arlington, Virginia). 1993. Most of 
Europe supports biodiesel. 1(6):4. June.
• Summary: “The European Biodiesel industry is much more 
developed than the fl edgling U.S. industry, largely because of 
very strong government support. As trade agreements force 
reductions in government farm subsidy programs, many 
countries are turning to biofuels production as a means of 
absorbing excess agricultural production, providing markets 
for farmers, reducing reliance on imported oil, and reducing 
greenhouse gases. Austria, Germany and Switzerland have 
exempted Biodiesel from all sales and road taxes.”
 Gives detailed discussion of the situations in France, 
Italy, and Germany. However the British government has 
decided to tax Biodiesel fully.

375. O’Connell, Paul F. 1993. Re: Cooperative agreement on 
“Biodiesel Best Available Technology Search.” Letter to Mr. 
William Lester, Ag Processing, Inc., 11717 Burt St., Omaha, 
Nebraska 68154-1581, July 1. 1 + [5] + 15 p. Typed, with 
signature on letterhead.
• Summary: This agreement has been awarded to AGP for 
the amount of $36,000. “This document is as negotiated 
between you and Joe Roetheli” of the AARC Center. 
Address: Director, Alternative Agricultural Research and 
Commercialization (AARC) Center, 14th & Independence 
Ave., SW, 2nd Floor Mezzanine, Cotton Annex Bldg., 
Washington, DC 20250-0400. Phone: 202-401-4860.

376. Lindsay, James W. 1993. Re: John Campbell to replace 
Bill Lester as principal investigator. Letter to Dr. Joseph C. 
Roetheli, Director, Alternative Agricultural Research and 
Commercialization (AARC) Center, 14th & Independence 
Ave., SW, Cotton Annex–2nd Floor Mezzanine, Washington, 
DC 20250-0400, July 13. 1 p. Typed, with signature on 
letterhead.
• Summary: “I am writing to inform you of our need to 
change the ‘principal investigator’ of our biodiesel project 
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due to the recent retirement of Mr. William Lester.
 “With your concurrence, I would like to appoint Mr. 
John Campbell, Assistant Vice President for Corporate 
Relations, as the principal investigator to replace Mr. Lester. 
Sincerely,” Address: General Manager and Chief Executive 
Offi cer, AGP Ag Processing Inc a cooperative, P.O. Box 
2047, Omaha, Nebraska 68103-2047. Phone: 402-496-7809.

377. Van Dyne, Donald L. 1993. Re: Identifi cation of 
macroeconomic benefi ts of biodiesel. Letter to Gary 
Ellington, Jim Gay, Kenlon Johannes, Bill Holmberg, 
and Earle Gavett, July 20. 1 p. Typed, with signature on 
letterhead.
• Summary: “The attached very brief study was done for 
the Missouri Corn Merchandising Council.” Van Dyne 
proposes “to evaluate some of the economic implications 
of a community-based biodiesel plant.” Address: Research 
Assoc. Professor, Dep. of Ag. Economics, Univ. of Missouri–
Columbia, Columbia, MO 65211. Phone: 314-882-4512.

378. News-Sentinel (Fort Wayne, Indiana). 1993. Ohio 
farming event open this week. Aug. 2. p. 13B.
• Summary: “The fi rst day of the Indiana State Fair, Aug. 
11, has been declared the fair’s fi rst Soybean Day. Vendors 
will use soybean oil to prepare foods and state fair shuttle 
vehicles will be powered by soydiesel fuel.” The Indiana 
Soybean Development Council will educate consumers about 
food uses of soy, by asking them to pick one of fi ve foods 
that does not contain a soy ingredient from a display of 600 
products.

379. Biodiesel Alert (Arlington, Virginia). 1993. NSDB 
executive director spreads the word. 1(8):3. July/Aug.
• Summary: “Kenlon Johannes is in increasing demand to 
speak to organizations on Biodiesel. In the past three months 
he has crossed the country from California to Virginia, 
making speeches or attending meetings 23 times.”

380. Biodiesel Alert (Arlington, Virginia). 1993. Marc-IV 
biodiesel consulting company is formed. 1(8):3. July/Aug.
• Summary: “The growing strength of the Biodiesel Industry 
is refl ected in the recent formation of the MARC-IV 
Company. Located in the Kansas City, Kansas area,” it offers 
various services, which are listed. “Steven Howell, formerly 
New Development Engineer with Stratco, Inc., is company 
president.”

381. Harsch, Jonathan. 1993. New industrial uses, new 
markets for U.S. crops: Status of technology and commercial 
adoption. Washington, DC: USDA Cooperative State 
Research Service, Offi ce of Agricultural Materials. 80 p. 
Aug. 28 cm. [3 ref]
• Summary: This document is the fi nished form of one 
with the same title, by Hudson and Harsch, released in Oct. 

1992. Contents: Foreword: Agriculture at the crossroads, by 
Hon. Mike Espy, Secretary of Agriculture. 1. Transforming 
the vision into reality: How to make it happen, by Sam 
Brownback, Kansas Secretary of Agriculture. 2. Castor 
and lesquerella: Strategic value of unique oils. 3. Corn. 
4. Crambe and industrial rapeseed. 5. Dairy products. 6. 
Diesel from crops: Biodiesel can reduce air pollution. 7. 
Ethanol from crops: The clean air fuel. 8. Forest byproducts. 
9. Guayule: Rubber alternative. 10. Jojoba: Specialty oil. 
11. Kenaf: Pulp and fi ber. 12. Livestock byproducts. 13. 
Milkweed: Floss fi ber. 14. Polymers from crops: Compete 
with petroleum-based plastics. 15. Soybeans: From soy ink 
to soy fuels, soybeans could become a major industrial raw 
material (p. 62-65). 16. Taxol and other pharmaceuticals 
from plants: Taxol from yew trees is a new cancer treatment. 
17. Wheat. Afterword: The opportunity is now, by Alan 
Tracy, Wisconsin Secretary of Agriculture, Trade, and 
Consumer Protection. Summary table of crops and new uses 
(p. 36-37).
 Concerning soybeans, the summary table shows (p. 
36-37): The primary product used is soybean oil. Current 
industrial uses include newspaper printing inks, paints, 
coatings, and plastics. Potential new and/or higher value 
uses: Color and black general-use commercial printing inks, 
plastics, nylons, adhesives, paints, coatings. Contents of the 
Soybeans chapter (p. 62-65): Key points. Facts: Soybeans 
in industry. Uses (Henry Ford, Wheeler McMillen, ANPA, 
soy ink, diesel fuel). Market size and potential. Production. 
Processing. Research and technology. Key contacts 
(NCAUR, ANPA, ASA). No end to the possibilities.
 Concerning biodiesel (p. 22): “Perhaps the most 
advanced work by commercial interests is being carried 
out by the giant Italian Ferruzzi-Montedison Group. Its 
Novamont subsidiary is testing ‘Diesel-Bi Ecological Fuel,’ 
a replacement for diesel made from transesterifi ed soybean 
or rapeseed oils. Ferruzzi is completing a 17-million-gallon-
per-year biodiesel plant in Italy. In October 1992, Novamont 
fi nished an initial demonstration program in Sioux Falls, 
South Dakota.
 “Engine manufacturers agree that biodiesel has a future. 
They add, however, that in their view biodiesel will be 
restricted to serving niche markets–such as fueling bus fl eets 
in cities with serious air pollution problems. One offi cial 
insisted that ‘the market for biodiesel will be there only if it 
is mandated.’” Address: Glenwood Springs, Colorado.

382. Johannes, Kenlon. 1993. SoyDiesel questions and 
answers. Jefferson City, Missouri. 6 p. Oct. 8. [Eng; Jap]
• Summary: Very well done and informative! Three pages 
are in English, and 3 pages are a Japanese translation of the 
English pages. The questions are: 1. What is SoyDiesel? 2. 
How is it made? 3. Why not use ethanol instead of methanol? 
4. What is biodiesel? 5. How popular is biodiesel? 6. Why 
promote SoyDiesel / Biodiesel in the U.S.? 7. Isn’t it more 
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expensive [than regular diesel]? 8. Why would anyone use 
higher priced soybean-based fuel? 9. How much energy 
is used to produce the fuel? 10. Doesn’t SoyDiesel gel 
in the winter? (“The gel point is slightly higher than #2 
diesel, 30ºF, but there are pour point depressants available 
to lower the gel point to -40ºF”). 11. What environmental 
advantages are there? 12. What projects are taking place 
now? 13. Where is the fuel being made? (In the U.S., Procter 
& Gamble is making the fuel in Kansas City and it is being 
marketed by Interchem Environmental Inc. of Overland 
Park, Kansas). 14. When will it be available at the pump? 15. 
How is the [soybean] checkoff involved in this? 16. What 
can I do? Address: Executive Director, National SoyDiesel 
Development Board, P.O. Box 104898, 1907 Williams St., 
Jefferson City, Missouri 65110-4898. Phone: 1-800-841-
5849.

383. Ibata, David. 1993. Out of the frying pan, into the car. 
Chicago Tribune. Oct. 10. p. 1. Transportation section.
• Summary: For 18 months, Lyle Howard has been testing 
biodiesel, a derivative of cooking oil, in the tanks for 53 
diesel-powered paratransit vans that serve the elderly and 
disabled in St. Louis, Missouri. The biodiesel is made of 
20% of a soy oil derivative and 80% regular diesel fuel. Pull 
in behind one of these vehicles and it smells like french fries 
cooking, says Howard, manager of quality assurance at the 
Bi-State Development Agency, a transit operator in the St. 
Louis area.
 A U.S. Environmental Protection Agency regulation that 
took effect Oct. 1 requires the sulfur content of diesel fuel to 
be reduced to 0.05% from 0.5%–a decrease of 90%–to make 
the fuel much cleaner burning. That “should give biodiesel a 
shot in the arm.”
 Bill Ayres is executive vice president of Interchem 
Environmental Inc., a fuel supplier based in Overland Park, 
Kansas. “Interchem has a production agreement with Procter 
& Gamble Co. to market up to market up to 15 million 
gallons” a year of the soy-based biodiesel fuel.
 Note: This is the earliest document seen (Oct. 2017) that 
mentions Interchem Environmental Inc. or their agreement 
with Procter & Gamble Co. Address: Tribune staff writer.

384. Olson, Joan. 1993. Boarding the SoyDiesel bus. Ag 
Innovation News (AURI–Agricultural Utilization Research 
Inst., Crookston, Minnesota) 2(4):10. Oct.
• Summary: “Bi-State Development, the transit authority 
for the greater St. Louis [Missouri] area, has been running 
its mini-buses on a blend of 75% diesel and 25% SoyDiesel 
since April 1992. Results are so encouraging that Bi-State 
plans future tests in its full-size transit buses... The tests 
show SoyDiesel offers the same performance, fuel mileage 
and driveability as petroleum diesel, but with less offensive 
exhaust odor. The SoyDiesel blend also reduces fuel 
cloudiness by 30%, sulphur emissions by 25%, and fuel soot 

in the engine by 15%.”

385. Osenga, Mike. 1993. What exactly is biodiesel? 
Esters from oils and fats showing promise as a blend with 
conventional diesel. Diesel Progress–Engines & Drives. Oct.
• Summary: Soybean oil is the most promising feedstock 
for biodiesel. It is made from modifi ed vegetable oils by a 
process called transesterifi cation, which involves mixing 
an alcohol with a catalyst, mixing that with vegetable 
oil, and letting the glycerin settle out. It is biodegradable 
by European standards. However biodiesel is not being 
proposed as a stand-alone fuel, but rather a blend with 
existing diesel fuels.
 Note: Glycerin cannot be used, by itself, as a fuel. 
Refi ned glycerin, however, is used in hundreds of products, 
from soap to cosmetics.

386. United Soybean Board. 1993. New uses for soybeans: 
The best is yet to be (Color videotape). Chesterfi eld, 
Missouri. 14:45 minutes. VHS. Produced by Crosley Video 
Communications, St. Louis, Missouri.
• Summary: This video shows university researchers 
exploring new industrial uses of soy proteins. Deland 
Myers of Iowa State University (ISU) is developing wood 
adhesives, mainly for plywood and particle board. Jay-Lin 
Jane of ISU is working on biodegradable plastics, as for 
disposable plates and eating utensils. Abraham Kotliar of 
Georgia Institute of Technology is improving silk-like fi ber. 
Color photos on the back of the video case show these three 
researchers. Two currently marketed products that started as 
“just an idea” are SoyDiesel and soy ink. Today, use of both 
these products is increasing. SoyDiesel is being tested in 
cities across the U.S. as a way of reducing air pollution and 
soy ink is used by more than 75% of U.S. daily newspapers.
 For further information please contact the American 
Soybean Association, Industry Information, 540 Maryville 
Centre Drive, Suite 390, St. Louis, Missouri 63141, or call 
1-800-Talk-Soy. Address: Chesterfi eld, Missouri.

387. SoyaScan Notes. 1993. New Trend: The United Soybean 
Board and various state soybean associations actively start to 
promote soyfoods in America (Overview). Nov. 5 and Dec. 
3. Compiled by William Shurtleff of Soyfoods Center.
• Summary: There seem to be at least fi ve main forces 
driving this new trend, which started in 1992: (1) There 
will be a farmer referendum on 9 Feb. 1994 on the national 
soybean checkoff program. All state and national soybean 
organizations involved are looking for ways to get as 
much media publicity as possible, as a way of encouraging 
soybean farmers to pass the referendum. Soyfoods are 
something to talk about; they (and soy diesel fuel) are 
intrinsically more interesting and get more publicity than the 
soybean crop. Thus this interest may be seen as a short-term 
vehicle. However some observers believe that the soybean 
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organizations are so impressed with the many positive things 
that health professionals are saying about the soy-health 
connection that the interest may well continue past the 
referendum. The 1994 USB budget contains no new funding 
for research on soybeans and health (however see the 1993 
research budget below).
 (2) Many of the state soybean associations have been 
much more progressive and farsighted in realizing the 
potential of soyfoods to help promote soybeans. Jim Weyer 
and Connie LaBarr of the Nebraska Soybean Program are 
good examples of leaders in this area. The original idea for 
the Soy Symposium (to be held in Arizona in Feb. 1994) 
came from Dr. Mark Messina when he gave a presentation 
and talked with the state director in the spring of 1992. He 
proposed a major meeting to bring together key researchers 
and get attention from media and health professions. In the 
spring of 1993 the state director phoned Dr. Messina and 
expressed the willingness of the Nebraska Soybean Assoc. 
to commit funds for the symposium and invited Messina to 
start organizing it. Then the Indiana Soybean Assoc. joined 
the effort in part because they had awarded Messina a similar 
project. The USB got involved at the end because it was a 
national project and it wouldn’t look right to have that state 
associations taking the lead. Likewise The Missouri Soybean 
Association, under the leadership of Susie Oberdahlhoff, 
provided the initiative for The Soy Connection, a 4-page 
quarterly newsletter on health and nutrition news about 
soy sent to health professionals; USB joined later. These 
initiatives are considered by many as part of rebellion of the 
state soybean associations against the American Soybean 
Association (ASA), which the states saw as living wastefully, 
making too much money, and not listening to the needs 
of the states. The states decided to go their own way. The 
North Central Group [North Central Soybean Research 
Program] consisting of 8 states was started in 1992 in case 
the ASA crashed. Mark Messina was hired in June of 1992 
as coordinator. He was able to get several health projects 
funded.
 (3) Some USB and ASA leaders see the long-term 
potential of soyfoods to help promote soybeans. For 
example, Dennis Blankenship, in part because of his wide 
international experience, sees soyfoods as a great way to 
promote soybeans. He realizes that soyfoods will long be a 
small niche market for soybean growers in America. Even 
if consumption of soyfoods in America doubled in one year, 
that would be an almost insignifi cant increase for soybean 
farmers. Yet many other countries watch and follow trends in 
America. So if a rise in U.S. soyfoods consumption changed 
attitudes toward and consumption of soyfoods worldwide, 
that could lead to a signifi cant long-term increase on U.S. 
soybean production. With the current strong interest in the 
health benefi ts of soyfoods, a window of opportunity exists 
for USB, ASA, and especially soyfoods manufacturers 
to promote soyfoods vigorously. Soyfoods will be a hot 

topic for at least the next two years. David Thomas, the 
executive director of USB, has this perspective; he told Susie 
Oberdahlhoff that he thinks The Soy Connection is USB’s 
best periodical. There is a growing consensus that the many 
health benefi ts of soy raises the awareness of soybeans–
which is good overall.
 (4) Many USB and ASA leaders can see that Americans 
are eating less red meat. As consumers look for alternative 
protein sources, it is in the best interests of USB and ASA 
that they turn to soyfoods as a healthful alternative, which 
also attracts a lot of free publicity. With the amount of 
money that USB now has, they could do a great deal to 
promote soyfoods and make their health benefi ts much 
more widely known. Promotion of soyfoods probably has 
no effect on meat consumption. Stated differently, USB and 
ASA can do nothing to change the trend toward reduced 
meat consumption, but they can do a great deal to educate 
and motivate consumers to choose soyfoods to replace the 
protein in the meat they no longer eat.
 (5) USB has come into existence, the leadership at ASA 
has changed and all past policies and programs are being 
reviewed. See also: Chronology of ASA’s growing interest in 
promoting soyfoods in America.
 (6) In 1994 USB allocated $160,000 for Mark 
Messina and various regional dietitians to give nationwide 
seminars on the nutritional benefi ts of soyfoods for health 
professionals.

388. Johannes, Kenlon. 1993. Re: Ft. McCoy demonstration 
[of SoyDiesel fuel in cold weather]. Letter to Bob Karls 
(Executive Director, Wisconsin Soybean Promotion Board), 
copy to Bill Holmberg, Nov. 17. 1 p. + 5 p. attached articles. 
Typed, with initials on letterhead. [Eng; Jap]
• Summary: At Fort McCoy, Wisconsin, soydiesel fuel will 
be tested under cold weather conditions. Four articles from 
Wisconsin newspapers, published from Oct. 28 to Dec. 10, 
1993, describe the successful tests in four passenger buses. 
The articles are: (1) “Ft. McCoy to test soy/diesel fuel,” 
from Monroe Country Democrat, Oct. 28 (or 23). (2) “Ft. 
McCoy adopts new fuel program: On a year’s trial basis, by 
Nate Steiner. From The Tomah Journal, Dec. 9. (3) Base puts 
cleaner fuel mix to the test: Ft. McCoy, by Terry Burt. From 
La Crosse Tribune, Dec. 10.
 As a result, Ft. McCoy decided to use the new fuel for 
the coming year. Note: This is a new NSDB letterhead. The 
logo in the upper left corner has “BioDiesel” in the top line. 
“SoyDiesel” in larger letters on the 2nd line. And “Cleaner 
Burning, Renewable” in the smallest letters around the 
curved bottom. Note from Kenlon Johannes. 2004. April. 
“Notice the dual logo, anticipating going to ‘Biodiesel’ 
from ‘SoyDiesel.’” Address: Executive Director, National 
SoyDiesel Development Board, P.O. Box 104898, 1907 
Williams St., Jefferson City, Missouri 65110-4898. Phone: 
1-800-841-5849.
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389. Graebner, Lynn. 1993. UC Davis buses will testdrive 
soybean diesel. Business Journal Serving Greater 
Sacramento (The) 10(36):12. Nov. 29.
• Summary: In several weeks, buses out of the University of 
California will be running on soybean oil.
 At least partly on soybean oil. And the smell of french 
fries will perfume the air.
 “For a three-week trial run, UC Davis will test 
‘soydiesel,’ a soy bean-based fuel that can make petroleum 
diesel burn cleaner when used as an additive. It’s being 
produced as a byproduct by The Procter & Gamble Co., but 
is currently four times more expensive than petroleum diesel.
 “The National SoyDiesel Development Board, a 
Missouri-based organization funded by soybean growers, 
is attempting to create a market for ‘biodiesel’–a family of 
fuels made from renewable crops. The board suggests a mix 
of 20 percent soydiesel and 80 percent petroleum diesel, 
which would make the fuel only 20 cents to 30 cents more 
costly per gallon.”

390. Biodiesel Alert (Arlington, Virginia). 1993. 1.98 million 
miles on biodiesel. 2(1):2. Nov.
• Summary: “Interchem Environmental, Inc. of Overland 
Park, Kansas, is the only company selling biodiesel in the 
United States. It has conducted a survey of its customers 
and found that 555 vehicles have traveled over 1.98 million 
miles on biodiesel. In addition, 101,307 hours have been 
accumulated on machines that do not measure miles. The 
fuel has been used in every type of vehicle: boats, trucks, 
buses, tractors and locomotives.”

391. Biodiesel Alert (Arlington, Virginia). 1993. Research 
fi ndings: Biodiesel 10 times safer than salt. 2(1):3. Nov.
• Summary: “One of the main selling points for biodiesel 
is its non-toxicity and biodegradability. Procter & Gamble, 
Inc. and Midwest Biofuels, Inc., a subsidiary of Interchem 
Environmental, Inc. of Overland Park, Kansas, have released 
the following data on the safety of biodiesel.
 Acute oral toxicity in rats: Biodiesel is practically non-
toxic. The acute oral LD-50 (the lethal dose for 50% of the 
animals in the test) was greater than 17.4 gm per kg body 
weight. By comparison, table salt is nearly 10 times more 
toxic at 1.75 gm per kg body weight.
 Also gives fi gures for: Eye irritation in rabbits (mild, 
transient). Skin irritation in humans (very mild). Aquatic 
toxicity for bluegills (“insignifi cant”). Biodegradability 
(C-16-C18 methyl esters do not show any microbiological 
inhibition up to 10,000 mg per liter. FDA has approved 
methyl esters for several food and feed uses).

392. Biodiesel Alert (Arlington, Virginia). 1993. Sunrider 
expedition. 2(1):5. Nov.
• Summary: Bryan Peterson, skipper of the biodiesel 

powered Sunrider boat, is making a circumnavigation of the 
world. “The Sunrider has been accompanied on its travels 
by the Guapos, a 55-foot sailboat, which traveled alongside 
to shoot videos, take still photographs, and transported extra 
fuel for the Sunrider. The Guapos will accompany Sunrider 
as far as South Africa.”

393. Ziejewski, Mariusz; Kaufman, Kenton; Pratt, G.; et al. 
1993. “Flower power”: Tractor fuel testing program, 1981-
1987. Fargo, North Dakota: North Dakota State University. 
31 p. 26 cm.
• Summary: “Flower power” refers to diesel power from 
sunfl owerseed oil. Contents:
 I. Introduction: 1.1 Development of the Flower Power 
Program. 1.2 Re-search Personnel. 1.3 North Dakota State 
University Publications Related to Vegetable Oil for Fuel 
Research.
 II. Problem defi nition.
 III. General Research Plan.
 IV. Experimental Equipment and Procedure: 4.1 
Operating Procedures. 4.2 Test Engines. 4.3 Selection of 
Test Fuels and Properties. 4.4 Lubricating Oil Management. 
4.5 Engine Performance Testing. 4.6 Engine Deposits 
Inspections. 4.7 Fuel Injection System Evaluation.
 V. Results and Discussion: 5.1 Field Observations. 5.2 
Comparative Load Factor. 5.3 Engine Performance: 5.3.1 
Engine Performance Using Refi ned Sunfl ower Oil Blends, 
5.3.2 Engine Performance Using Crude Sunfl ower Oil. 5.3.3 
Engine Performance Using High Oleic Saffl ower Oil. 5.3.4 
Engine Performance Using Methylester. 5.4 Lubricating 
Oil Analysis. 5.5 Condition of Injectors. 5.6 General 
Observations on Engine Deposits. 5.7 Deposits on Cylinder 
Head, Exhaust- and Intake Passages. 5.8 Deposits on Pistons 
and Liners. 5.9 Summary.
 Sunfl ower Project Publications.
 Appendices.
 “I. Introduction. 1.1 Development of the Flower Power 
Program.
 “The oil embargo of 1973-74 caused North Dakota 
farmers to face a six-fold increase in their petroleum costs 
as well as temporary shortages of fuels needed to operate 
their farm equipment (1). Engineers and scientists suggested 
that vegetable oils could replace all or part of the fuel 
requirements of the diesel engine. Rudolf Diesel, one of the 
early designers of the diesel engine, commented in 1912 that 
he thought the use of vegetable oils for engine fuel could 
become as important as petroleum and coal tar products (2).
 “Research has shown that a farmer growing oil-type 
sunfl ower could produce an adequate supply of fuel for 
farming operations from 10 percent of his crop acres. Prior 
to 1981, the long-term effects of blends of sunfl ower oil and 
diesel fuel on engine components had not been thoroughly 
studied. Short-term tests had indicated that diesel engines 
would run when sunfl ower oil was blended with diesel fuel 
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(3).
 “Flower Power, Inc. was established as a part of an 
extensive research program at North Dakota State University 
in which the use of sunfl ower oil as a fuel for diesel engines 
was evaluated in fi eld tests. The Flower Power organization 
evolved from three separate groups including Verendrye 
Electric at Velva, North Dakota, the Agricultural Committee 
of the Grand Forks Chamber of Commerce, and the 
Agricultural Engineering Department of North Dakota State 
University.
 “With fi nancial backing from the U.S. Economic 
Development Administration, the North Dakota State Mill 
and Elevator, and the North Dakota Sunfl ower Council, 
along with commitments from three tractor manufacturers, 
the ‘Flower Power’ tests of alternative fuels were initiated in 
the spring of 1981.
 “The Diesel Department at the North Dakota State 
College of Science was brought into the program to 
cooperate with the Agricultural Engineering Department 
at North Dakota State University to plan and execute the 
research program needed to complete the proposed testing. 
The Engineering Experiment Station at the University of 
North Dakota was also brought into the program to carry out 
research on the production of methylesters for use as fuel (4).
 “The Flower Power group was incorporated to manage 
the research from 1981 through 1983. The members of the 
board of directors are listed in Table 1. Cooperating farmers 
and businesses are listed in Tables 2 and 3.” Address: 1. 
Assoc. Prof., Mechanical Engineering Dep., North Dakota 
State Univ.

394. Thompson, James. 1993. Re: Uses for methyl esters. 
Letter to Kenlon Johannes, Executive Director, NSDB, Dec. 
16. 1 p. Typed, on letterhead. [Eng; Jap]
• Summary: “The primary use for methyl esters is as an 
intermediate step in making other products. Nearly half of 
the methyl esters prepared in the United States are used to 
manufacture fatty alcohols, which are used to make these 
end products: Plasticizers, lubricants, agricultural chemicals, 
detergents, emulsifi ers, antioxidants, cosmetics, and 
pharmaceutical products.
 The intermediates made from methyl esters are use to 
make: soaps of all kinds, shampoos, germicides, antifoaming 
agents, non-caloric dietary fats (similar to Simplesse), 
emollients (used in items like skin softeners), and an agent to 
reduce plasma cholesterol.
 Note the new letterhead. The logo says simply 
“Biodiesel” in large letters. Address: National SoyDiesel 
Development Board, P.O. Box 104898, 1907 Williams St., 
Jefferson City, Missouri 65110-4898.

395. Kawasaki, Junji. 1993. Re: Your Soydiesel fuel 
development. Letter to Dave Asbridge, Contract Manager, 
American Soybean Association, 540 Maryville Center Drive, 

Suite 400, St. Louis, MO 63141, Dec. 20. Dec. 16. 2 p. 
Typed, on letterhead.
• Summary: “We are Japanese private Institute funded 
by private companies but partly sponsored by Japanese 
government and have close relationship with MITI.” They 
have been asked to study substitutes for petroleum made 
from vegetable oils. He asks nine questions about soydiesel. 
Address: Senior Economist, Oil Industry Crops, The Inst. 
of Energy Economics, Japan (Nippon Enerugi Keizai 
Kenkyusho), Shuwa Kamiyacho Bldg., 3-13 Toramomon 
4-chome, Minato-ku, Tokyo 105, Japan. Phone: 03-5401-
4303.

396. Rehberg, Karl H. 1993. Business plan, feasibility 
aspects, projections and forecasts for NOPEC Corporation. 
Lakeland, Florida. 18 p. Unpublished typescript. Dec. 22. 28 
cm.
• Summary: On the title page: “NOPEC’s synthetic diesel 
fuel process converts waste cooking oil and grease into 
clean-burning diesel fuel (actually a fuel extender) and 
glycerine. The process utilizes all of the oil, nothing is 
wasted, and the Glycerine and more importantly the NOPEC 
Diesel Fuel is biodegradable and environmentally benefi cial.
 Contents: Executive summary: Objective, principal 
economic underpinnings. Summary of fi nancial projections. 
Continuous benefi ts to Nopec share holders. Benefi ts 
and incentives to client. Background on the company 
and process. Marketing. Management team. Background 
synopsis of the principals. Principals and management. The 
company, industry, use of proceeds, investment benefi ts. 
Future expansion: Growth benefi ts–long term. The new 
industry–NOPEC’s process. Marketing and sales. Business 
purpose. Summary of business elements. Costs related to 
producing one gallon of fuel from waste cooking oil. Profi t 
potential of a one million gallon fuel plant. Manufacturing 
outline for processing units. Update: Recent important 
developments.
 “NOPEC can make clean burning diesel fuel for about 
half the cost per gallon of petroleum fuels. The glycerine 
co-product is produced at almost insignifi cant cost, but of 
signifi cant value.” The company has already built three pilot 
plants to work out practical processing problems. A growing 
number of county landfi lls will no longer accept waste 
cooking oil and grease from restaurants. Receiving stations 
must be built in these areas.
 Note: NOPEC later changed its name (by 1999) 
to OceanAir Environmental Fuel & Glycerine, LLC. It 
remained in Lakeland, Florida, for a while. By 2007, run by 
Mahesh Talwar, it was located in Somis, California. Address: 
President, NOPEC Corp., Lakeland, Florida.

397. Campbell, John. 1993. Biodiesel: Legislative and 
regulatory agenda. Omaha, Nebraska: AGP. 16 + [12] p. Dec. 
23. 28 cm.
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• Summary: The report begins: “The purpose of any 
legislative agenda for biodiesel should be to increase use. 
There are only three ways for the government to increase the 
use of biodiesel. They are: (A) Reduce the price of biodiesel 
relative to its competitors through subsidies. (B) Create a set 
of rules that favor the use of biodiesel, regardless of price, 
relative to its competitors. (C) Fund research that leads to 
lower priced feedstocks, more effi cient processing and higher 
value uses for biodiesel and its coproducts.
 “Government has inadvertently opened opportunities 
for biodiesel through legislation consistent with avenue (B) 
above. A brief examination of each of these avenues, with 
heavy emphasis on option (B), is attached.” Signed John 
Campbell.
 Following this 14-page analysis are 12 pages of tables, 
graphs, and maps. The maps are: (1) 22 non-attainment 
areas covered by the clean fuel fl eet program. (2) Signifi cant 
number of federal & postal service vehicles located in 
metropolitan areas covered by the National Energy Policy 
Act of 1992. (3) Highlighted non-attainment areas with 
signifi cant numbers of federal and postal vehicle fl eets. 
Source of maps: DOE Alterative Fuels Data Center, 7 June 
1993. Address: [AGP, Omaha, Nebraska].

398. National SoyDiesel Development Board. 1993. 
Biodiesel reduces EPA-targeted emissions (Leafl et). 
Jefferson City, Missouri. 1 p. Single sided. 17 x 25 cm.
• Summary: Inside the illustration of the outline of a bus, are 
four bar charts: (1) Particulate matter. (2) Carbon monoxide. 
(3) Total hydrocarbons. (4) Oxides of nitrogen.
 Each bar chart has 3 bars, each bar shaded differently, 
as follows: First bar, black = #2 clean diesel (0.05% sulfur). 
Second bar, diagonal lines = 20% biodiesel with 3 degrees 
timing adjustment (about 16-18% less than fi rst bar). Third 
bar, white = 20% biodiesel with 3 degrees timing adjustment 
and a conventional catalytic converter (up to 73% less).
 Source: Ortech International / Fosseen Manufacturing 
and Development. Address: Jefferson City, Missouri.

399. AURI–Agricultural Utilization Research Inst. 1994. 
AURI Ag Innovations. 1993 annual report. Crookston, 
Minnesota: AURI. 34 p. Jan. 28 cm.
• Summary: Contents. AURI’s mission statement. Messages 
from AURI leaders. Crop use goes beyond food (incl. Soy-
based adjuvant–Preference). Environmentally friendly 
products (incl. Phenix Composites’ granite-look soy panels). 
The future for biofuels (incl. Soydiesel, wind energy, and 
mining). New foods for changing consumers. Aquaculture 
prospects. Alternative crop opportunities (incl. Minnesota 
Edamame). Ag environmental practices. AURI Board and 
staff. A guide to AURI services. AURI 1992-93 projects. 
1993 fi nancial statements (as of 30 Sept. 1993).
 AURI’s main source of income is the State of 
Minnesota, which contributed $4.9 million in 1992 and 

$3.3 million in 1993. Address: P.O. Box 599, Crookston, 
Minnesota 56716. Phone: 218-281-7101.

400. Zarzana, Marianne Murphy. 1994. Soy oil breaks new 
ground. Ag Innovation News (AURI–Agricultural Utilization 
Research Inst., Crookston, Minnesota) 3(1):1, 17. Jan.
• Summary: The underground mining industry in the 
USA uses 25 million gallons of diesel fuel per year–but 
this fuel gives off too much soot. Biodiesel testing using 
soy oil is now underway to help the mining industry meet 
tough federal health standards for engine emissions for 
underground mining vehicles. With the aid of a $100,000 
USDA grant, distilled methyl soyate is being tested in 
underground mining engines. It is a cleaner burning fuel 
which will allow miners to breathe easier.

401. Johannes, Kenlon. 1994. Re: Short answers to your 
questions on SoyDiesel. Letter to Junji Kawasaki, The 
Institute of Energy Economics, Japan (Nippon Enerugi 
Keizai Kenkyusho), Shuwa Kamiyacho Bldg., 3-13 
Toramomon 4-chome, Minato-ku, Tokyo 105, Japan, Feb. 
23. 2 p. + 9 p. attached articles. Typed, with signature on 
letterhead. [Eng; Jap]
• Summary: Good answers to 9 questions in Kawasaki’s 
letter of 20 Dec. 1993. This letter is accompanied by 9 
pages of assorted documents on biodiesel in Japan. Address: 
Executive Director, National SoyDiesel Development 
Board, P.O. Box 104898, 1907 Williams St., Jefferson City, 
Missouri 65110-4898. Phone: 1-800-841-5849.

402. National SoyDiesel Development Board. 1994. Board 
of directors and related documents. Jefferson City, Missouri. 
11 p. Unpublished typescript. Feb. 28.
• Summary: (1) The states represented are: Indiana, Iowa, 
Illinois, Missouri, Nebraska, Ohio, South Dakota, Michigan, 
Minnesota, SC/GA/FL/TN [South Carolina, Georgia, 
Florida, Tennessee, combined as one], Wisconsin. For each 
state is given: One farmer representative and one staff rep. 
(the latter from the state soybean board). Staff are listed at 
the end.
 (2) NSDB affi liates and associate members: NOPA, AGP 
(John Campbell), USB (Industry information, research, and 
staff). American Soybean Association (Research).
 (3) Consultants (4) and subcontractors (6). Observers 
and advisors (47).
 (4) Goals. Organizational chart. FY94 Funded projects: 
Research program (17 projects). Industry information (30 
projects).
 (5) Committees and lists for conference calls: 
Executive. Board of Directors. Research committee. Industry 
information committee. Monday morning contractor call. 
QSSB [Qualifi ed State Soybean Boards] executives (as of 4 
Nov. 1994). Address: Jefferson City, Missouri.
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403. Agri-Book Magazine (Exeter, ONT, Canada). 1994. 
Beans in Canada. 20(5):1-40. Feb.
• Summary: This entire special issue is about soybeans 
in Canada, with emphasis on soybean production. The 
magazine is printed with soy ink. Articles include: Inoculant 
report. Northrop King on the move–for you. Soybeans, 
weeds, and management. Energy and effi ciency (No till 
requires less diesel fuel [but much more herbicides]). 
Soybean board report: New [industrial] uses for soybeans, 
soybeans in space, the oils and fats balance (trans fatty 
acids). Long on life, short on emissions (Soydiesel), Quality 
control (ISO 9002–an international set of standards covering 
all industries, dedicated to total quality management). Plant 
breeding: Looking back and ahead. First the market (Pioneer 
Hi-Bred’s Specialty Plant Products Division). Bins for beans 
(on-farm storage). Far East Market can double (selling 
soybeans for food uses in East Asia). Trials a think of the 
past (no-till). There’s profi t in the coming soybean shortage. 
Don’t let cyst nematodes manage you.

404. American Biofuels Association; Information Resources 
Inc. 1994. Biodiesel: A technology, performance, and 
regulatory overview. Arlington, Virginia. 52 + 51 p. No 
index. 28 cm. [136 ref]
• Summary: The title page states: “Prepared for the National 
SoyDiesel Development Board, Jefferson City, Missouri, 
with funds provided by the United Soybean Board with 
national checkoff dollars.” The principal authors of this 
report are William C. Holmberg and James E. Peeples. 
Information Resources Inc. and the American Biofuels 
Association are located in the same building in different 
suites in Arlington, Virginia.
 Contents: Executive summary. Introduction. Fuel 
performance and characteristics: Impact on emissions, 
impact on engines, fuel characteristics, commercialization, 
full-cycle energy balance. Fuel specifi cations and policy 
issues: American Society of Agricultural Engineers, 
American Society for Testing & Materials, Department of 
Commerce, Department of Energy, Environmental Protection 
Agency, Federal Trade Commission, Internal Revenue 
Service, National Conference on Weights and Measures, U.S. 
Congress, overview of state issues and activities. Conclusion. 
Appendices.
 Although the book (unfortunately) has no real index, 
one appendix is an annotated bibliography of 136 documents 
related to Biodiesel, accompanied by a keyword index, title 
index, and author index. It is produced from the Biodiesel 
Document Database. Address: 1925 North Lynn St., Suite 
1000, Arlington, Virginia 22209. Phone: 703-528-2500.

405. National SoyDiesel Development Board. 1994. 
Biodiesel information kit (Portfolio). Jefferson City, 
Missouri. 14 inserts. 30 cm.
• Summary: Contains the following leafl ets: Biodiesel: The 

clear choice for clean air (8 panels, July 1993). Biodiesel 
questions and answers (2 p., July 1993). Biodegradability 
and toxicity information (1 p., Nov. 1993). Ozone 
nonattainment areas: Air quality update as of Oct. 1992 (by 
state, 2 p.). Grants for biodiesel demonstrations (1 p., July 
1993). Areas affected by urban bus retrofi t/rebuild program 
(2 p., July 1993). 1993 NSDB biodiesel demonstrations 
(partial list, 2 p.). New study advances biodiesel systems 
(3 p., 13 Aug. 1993 news release). Biodiesel cuts city bus 
emissions (of particulate matter, carbon monoxide, and 
total hydrocarbons; 1 p., 1993). Biodiesel blends vs. diesel 
(1 p., July 1993). Regulatory chronology (of the evolution 
of stricter diesel emissions; 2 p., July 1993). Completed 
research projects (as of January 1994) (2 p.). Midwest 
Biofuels, Inc. Biodiesel quality specifi cations (1 p.). 
Biodiesel–fuel facts (1 p., July 1993). Address: P.O. Box 
104898, 1907 Williams St., Jefferson City, Missouri 65110-
4898. Phone: 314-635-3893.

406. Alger, Douglas. 1994. City buses used in fuel 
experiment. Los Angeles Times. March 7. p. 16. Metro. Santa 
Clarita / Antelope Valley ed.
• Summary: Four buses in Santa Clarita’s 33-bus fl eet 
are using a blend of 20% biodiesel [made from vegetable 
oil methyl esters] and 80% regular diesel fuel as part of a 
nationwide program by the National SoyDiesel Development 
Board. The new fuel contributes to cleaner air and smells 
better.

407. Biodiesel Alert (Arlington, Virginia). 1994. U.S. 
dependence on imported oil increases. 2(6):1. April.
• Summary: “In 1993, total imports of crude oil and refi ned 
petroleum products rose by 7.8% to 8.5 million barrels 
per day. According to the American Petroleum Institute’s 
January 1994 Monthly Statistical Report, imported crude and 
petroleum products were 49.5% of total U.S. deliveries. The 
previous record of 47.7% was set in 1977.
 “The increasing demand for imported oil is due to 
declining U.S. petroleum production and the fact that... miles 
driven are increasing.”

408. Bus Ride. 1994. Biodiesel offers another solution to the 
alternative fuels puzzle. April.
• Summary: Photos show: (1) Lyle Howard of Bi-State 
(St. Louis, Missouri). (2) A long bus with two large signs 
on it: (A) One the side: “Soybean powered: This bus runs 
on soybean bio-diesel.” (B) On the back: “This bus gets 50 
miles per acre.” Below each sign are illustrations of many 
huge soybeans.

409. Green, Cindy. 1994. Energy is blowin’ in the wind... 
and growing in soybeans. Ag Innovation News (AURI–
Agricultural Utilization Research Inst., Crookston, 
Minnesota) 3(2):3. April.
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• Summary: Wind energy and soy-based diesel fuels are 
sources of alternative energy that could power a generation 
system to provide electricity to farms and rural communities. 
Dan Juhl and Max Norris, head of AURI’s oils research 
lab in Marshall, Minnesota, are proposing to test such a 
biodiesel/wind energy system for the fi rst time anywhere. 
Soy diesel is methyl soyate, a fuel made by processing 
soybean oil with methyl alcohol. Costing about $2.50 per 
gallon, soy diesel is used like conventional diesel fuels, 
but produces much less pollution. Methyl soyate emissions 
contain almost no sulfur dioxide, a precursor of acid rain.
 “In the hybrid system, wind turbine generators would 
produce most of the electricity, but biodiesel electrical 
generators would kick in during peak usage times or when 
wind output is low. The system would directly connect to a 
utility’s power grid.”

410. Passenger Transport. 1994. Biodiesel completes 7 
million road miles. May 16.
• Summary: Describes tests in Oakland, California; St. 
Louis, Missouri; Chicago, Illinois; Sioux Falls, South 
Dakota; Cincinnati, Ohio. Research on biodiesel blends 
fi nds improved lubricity. What is biodiesel? A photo shows 
four men by a bus, on which is the sign “We’re not blowing 
smoke.”

411. Biodiesel Alert (Arlington, Virginia). 1994. Sunrider 
expedition: Sunrider crosses Atlantic, traveling up South 
American coast. 2(7):3. May.
• Summary: An update on skipper Bryan Peterson and his 
biodiesel-powered boat, Sunrider.

412. Johannes, Kenlon. 1994. Re: Your interest in U.S. 
biodiesel. Letter to M. Watanabe, Asst. Manager, Machinery 
and Equipment Dep., Kajima Corp., 2-7, Motoasakusa 
1-Chome, Minato-ku, Tokyo 107, Japan, June 28. 1 p. Typed, 
on letterhead.
• Summary: “Biodiesel can be purchased from: ‘Interchem 
Environmental, Inc., Midwest Biofuels Division, 9135 
Barton, Overland Park, Kansas 66214. Contact: Gary Wilson, 
Bill Ayres.’” Address: National SoyDiesel Development 
Board, 1907 Williams St., P.O. Box 104898, Jefferson City, 
Missouri 65110-4898.

413. Borgelt, Steven C.; Kolb, Tamara S.; Schumacher, 
Leon G. 1994. Biodiesel: World status. In: Bruce E. Dale, 
ed. 1994. Liquid Fuels, Lubricants and Additives from 
Biomass: Proceedings of an Alternative Energy Conference. 
St. Joseph, Michigan: ASAE. viii + 191 p. See p. 67-76. Held 
16-17 June 1994 at Kansas City, Missouri. [35 ref]
• Summary: A good review of the literature. Contents: 
Historical perspective. Biodiesel nomenclature. Biodiesel 
engine tests. Engine testing literature summary and 
conclusions. A 3-page table titled “Biodiesel engine test 

results” (1982-1993) has 6 columns: Investigator(s), 
engine(s), fuel(s), test type or conditions, increased (vs. 
diesel), decreased (vs. diesel). Eight of the tests used soybean 
methyl esters. Address: 1. Asst. Prof.; 2. Graduate Research 
Asst.; 3. Asst. Prof. All: Agricultural Engineering Dep., Univ. 
of Missouri, Columbia, MO 65211.

414. Goodrum, J.W.; Eitman, M.A. 1994. Development of 
biodiesel fuel models. In: Bruce E. Dale, ed. 1994. Liquid 
Fuels, Lubricants and Additives from Biomass: Proceedings 
of an Alternative Energy Conference. St. Joseph, Michigan: 
ASAE. viii + 191 p. See p. 175-83. Held 16-17 June 1994 at 
Kansas City, Missouri. [11 ref]
• Summary: Contents: Introduction. Objectives. Results of 
property measurements. Results for pressure atomization. 
Conclusions. Address: Dep. of Biological and Agricultural 
Engineering, Univ. of Georgia, Athens, Georgia.

415. Mittelbach, Martin. 1994. Analytical aspects and quality 
criteria for biodiesel derived from vegetable oils. In: Bruce 
E. Dale, ed. 1994. Liquid Fuels, Lubricants and Additives 
from Biomass: Proceedings of an Alternative Energy 
Conference. St. Joseph, Michigan: ASAE. viii + 191 p. See 
p. 151-56. Held 16-17 June 1994 at Kansas City, Missouri. 
[17 ref]
• Summary: Contents: Abstract. Introduction. Parameters 
defi ning the quality of biodiesel fuel use: Correlations 
between specifi c parameters, water content, iodine number. 
Analytical aspects: Glycerol and glycerides. Address: Assoc. 
Prof., Inst. of Organic Chemistry, Karl-Franzens Univ. Graz, 
Heinrichstrasse 28, A-8010 Graz, Germany.

416. Schumacher, Leon G.; Fosseen, Dwayne; Goetz, 
Wendel; Borgelt, Steven C.; Hires, William G. 1994. Fueling 
heavy duty diesel engines with blends of soydiesel and low 
sulfur diesel fuel. In: Bruce E. Dale, ed. 1994. Liquid Fuels, 
Lubricants and Additives from Biomass: Proceedings of 
an Alternative Energy Conference. St. Joseph, Michigan: 
ASAE. viii + 191 p. See p. 166-74. Held 16-17 June 1994 at 
Kansas City, Missouri. [12 ref]
• Summary: Contents: Abstract. Keywords. Introduction. 
Review of literature. Purpose and objectives. Methodology. 
Results. Discussion. Conclusions. Recommendations.
 “The optimum blend of biodiesel and diesel fuel, based 
on the trade-off of PM [particulate matter] decrease and 
NOx increase was a 20/80 biodiesel / diesel fuel blend. 
NOx emissions can be reduced by retarding timing while 
subsequently maintaining emission reductions...” Address: 
1, 4-5. Agricultural Engineering Dep., Univ. of Missouri, 
Columbia, MO 65211; 2. President, Fosseen Manufacturing 
and Development, Radcliff, Iowa; 3. Heavy Duty Engine 
Testing, ORTECH International, Toronto, ONT, Canada L5K 
1B3.
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417. Stumborg, Mark; Wong, Al; Hogan, Ed. 1994. 
Hydroprocessed vegetable oils for diesel fuel improvement. 
In: Bruce E. Dale, ed. 1994. Liquid Fuels, Lubricants and 
Additives from Biomass: Proceedings of an Alternative 
Energy Conference. St. Joseph, Michigan: ASAE. viii + 
191 p. See p. 157-65. Held 16-17 June 1994 at Kansas City, 
Missouri. [17 ref]
• Summary: Contents: Summary. Introduction. Vegetable oil 
sources (rapeseed, prairie canola). Canadian hydroprocessing 
technology. Hydroprocessed product evaluation. Economics 
of hydroprocessing. Future developments. Conclusions.
 In Canada, hydroprocessing has four advantages over 
esterifi cation. Table 1 shows area (in 1,000 ha) of oilseed 
production in Canada from 1985-1992 for rapeseed / canola 
(avg. 2788), fl axseed (607), soybeans (454), and sunfl ower 
(55). Address: 1. Agriculture Canada; 2. Arbokem Inc.; 3. 
Natural Resources Canada.

418. Weber, J. Alan; Van Duyne, Donald L. 1994. 
Macroeconomic effects of a community based biodiesel 
production system. In: Bruce E. Dale, ed. 1994. Liquid 
Fuels, Lubricants and Additives from Biomass: Proceedings 
of an Alternative Energy Conference. St. Joseph, Michigan: 
ASAE. viii + 191 p. See p. 77-84. Held 16-17 June 1994 at 
Kansas City, Missouri. [6 ref]
• Summary: Contents: Abstract. Introduction. Diesel fuel 
use. Community based biodiesel production. Estimated 
macroeconomic effects: Value added to soybeans, potential 
job and income creation, fi scal impact, total economic 
gains. Conclusions. Contains 5 tables. Address: 1. Research 
Associate; 2. Research Associate Prof., : Both: Dep. of 
Agricultural Economics, Univ. of Missouri, Columbia, MO 
65211.

419. Biodiesel Alert (Arlington, Virginia). 1994. Farm 
income to be hurt by loss of oilseed export supports. 2(9):1. 
July.
• Summary: “The American Oilseed Coalition has released 
a study on the effects the reductions in government assisted 
exports of vegetable oils–required under the Uruguay Round 
Final Agreement on Tariffs and Trade (GATT)–and the 
Administration’s proposed 15% reduction in funding of the 
P.L. 480 Program (which assists soybean oil exports) will 
have on oilseed, vegetable oil and protein meal prices.
 “According to a study, a projected decline in the price 
of vegetable oil and the accompanying increase in the cost 
of protein meal could result in a reduction of U.S. oilseed 
producer income of more than $1.5 billion and U.S. livestock 
and poultry producer income could be reduced by over $800 
million annually. In addition, it could also result in farmers 
switching from growing oilseed crops to subsidized program 
crops, thereby increasing federal defi ciency payments by $1 
billion to $2 billion annually.
 “When asked to comment on this study, Larry Diedrich, 

President of the American Soybean Association (ASA), said, 
‘This study further confi rms what ASA has known all along, 
namely that soybean producers in the U.S. must fi nd new 
uses for our commodity if our industry intends to grow into 
the 21st century. ASA believes that biodiesel is one of the 
most promising markets for the oil surplus we expect will 
result from GATT.”

420. Biodiesel Alert (Arlington, Virginia). 1994. 
Massachusetts company announces plans for world class 
biodiesel plant. 2(9):1-2. July.
• Summary: “Twin Rivers Technologies, Inc. (TRT) has 
announced that it intends to convert a soap factory in Quincy, 
Massachusetts, into a 100,000 ton (30 million gallons) per 
year biodiesel plant. TRT (formerly Enviro Gas Systems, 
Inc.) is in the process of negotiating with Procter & Gamble 
(P&G) for the purchase of the soap plant, which P&G has 
announced it will close at the end of the year.
 “If the deal goes through, this will be the fi rst dedicated 
biodiesel plant in the U.S., and one of the largest plants in 
the world. Presently, P&G is the only U.S. manufacturer of 
methyl ester used as biodiesel, a byproduct of its glycerine 
production. Interchem Environmental of Overland Park, 
Kansas, is currently the sole U.S. biodiesel distributor.
 “Twin Rivers plans to spend as much as $30 million to 
convert the 39-acre plant into a multi-feedstock biodiesel 
plant. According to Jim Ricci, president of TRT, ‘We expect 
to have the plant on-line by the last quarter of 1995 or the 
fi rst quarter of 1996, and we hope to sell about 10 million 
gallons, or 1/3 of the plant’s capacity, in the fi rst year.”
 “The plant has two 800-foot ship docks, providing deep-
water access for ocean freighters and barges, rail access 
(over 600 rail cars went through the facility last year), and a 
tank farm with 11 tanks and 22 million gallons of capacity. 
Because of the extensive tankage on site and access to 
transportation, it will be possible for TRT to blend biodiesel 
with petrodiesel before shipping it to the customer.”
 Note: This is the earliest English-language document 
seen (Oct. 2017) that uses the term “petrodiesel” to refer to 
typical diesel fuel made from petroleum.

421. National SoyDiesel Development Board. 1994. 
NSDB engine testing outline. Jefferson City, Missouri. 6 p. 
Unpublished typescript. Aug. 5.
• Summary: “This is a distillation of the master plan for 
engine testing presented by ABA [American Biofuels 
Association] at the NSDB board meeting in Kansas City, 
Missouri, on July 27-29, 1994. This outline will provide 
the quickest path towards certifi cation of biodiesel for use 
in Detroit Diesel Corporation (DDC) bus engines, which 
represent 86% of the bus engines affected by EPA’s Urban 
Bus Retrofi t / Rebuild Program. This program will affect 
approximately 80% of all urban buses in the United States.”
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422. Tseng, Ming. 1994. Re: EPA’s Urban Bus Retrofi t / 
Rebuild regulations. Legislative summaries / outlines project. 
Letter to Bill, Jim, and Peter, Aug. 11. 1 p. Typed.
• Summary: “I have fi nished summarizing / indexing 40 
CFR Part 85, subpart o.” The next project is to outline “the 
emissions tests described in 40 CFR Parts 86, subparts D, I 
and N.” Address: ABA (American Biofuels Assoc.).

423. ABA (American Biofuels Association). 1994. Re: 
Summary of regulations. Letter to Alan Weber (NSDB), 
Steve Mello (TRT), Steve Howell (Marc-IV), Tony Tesoriero 
(EPA), Wendel Goetz (ORTECH), Chris Sharp (SWRI), Aug. 
12. 1 p. Typed, without signature.
• Summary: “This material was prepared by the American 
Biofuels Association as a General summary of EPA 
requirements to meet the needs for Urban Bus Retrofi t / 
Rebuild Certifi cation.” The key elements are 40 CFR Parts 
85 and 86, subparts O, I, N, and Appendix I f2.

424. Leduc, Doug. 1994. Costs deter FWCS’ use of 
soydiesel-fueled buses. News-Sentinel (Fort Wayne, 
Indiana). Aug. 22. p. 15B.
• Summary: “Fort Wayne Community Schools won’t 
be powered by soydiesel this fall.” It costs too much. 
“The nearest supplier of soy-based fuel is Interchem 
Environmental Co., based outside Kansas City [Kansas].” 
The district would have had to pay $1.25 for the fuel, have 
it shipped to the Fort Wayne area, then pay a refi nery to 
blend it with diesel fuel. The diesel fuel now in use costs 
the district, which operates 316 buses, $0.69 a gallon. 
Converting the buses to soydiesel would reduce their 
particulate emissions (soot) 31%, carbon monoxide (a 
harmful gas) 21%, and hydrocarbons (which damage the 
Earth’s ozone layer) 47%.

425. Biodiesel Alert (Arlington, Virginia). 1994. NSDB hires 
program director. 2(10):1. Aug.
• Summary: “The NSDB [National SoyDiesel Development 
Board] has hired Alan Weber as program director. His duties 
will include developing and managing industry information 
projects, overseeing the demonstration programs and 
working with state and federal regulatory agencies.
 “Weber comes to the NSDB from the University of 
Missouri at Columbia, where he worked as program director 
in Agricultural Economics / Agricultural Engineering.” 
He focused on “products such as biodiesel, made from 
renewable resources.”

426. Biodiesel Alert (Arlington, Virginia). 1994. P&G puts 
biodiesel plant on market. 2(10):2. Aug.
• Summary: “Procter & Gamble has offered for sale its 
Kansas City, Kansas, biodiesel plant as part of a world-
wide plant consolidation program.” Biodiesel ester is not a 
strategic business for the company. “Nevertheless, P&G will 

continue to provide biodiesel to Interchem Environmental, 
Inc., of Overland Park, Kansas. Interchem, which has an 
exclusive biodiesel production agreement with P&G, is 
currently the only company selling biodiesel in the United 
States. Doug Pickering of Interchem says, ‘The plant sale 
will have no effect on our biodiesel supply. In the future 
we will get biodiesel from a [P&G] plant in Sacramento, 
California.’”
 Note 1. By Oct. 1994 P&G had decided not to sell this 
plant (see this periodical, Oct. 1994, p. 5).
 Note 2. This is the earliest document seen (Oct. 2017) 
that mentions Doug Pickering in connection with Interchem 
or biodiesel.

427. Biodiesel Alert (Arlington, Virginia). 1994. World class 
biodiesel plant to be built in U.K. 2(10):4. Aug.
• Summary: “Cargill is joining with the United Oilseeds 
Marketing cooperative to build a 100,000 ton (30 million 
gallon) per year biodiesel plant in Great Britain. The plant 
will be in place by the 1995 rapeseed harvest,...”

428. Biodiesel Alert (Arlington, Virginia). 1994. Studies done 
on true cost of oil. 2(10):5. Aug.
• Summary: Two studies, just completed by Energetics 
(Columbia, Maryland), say the true cost of a $15 barrel of oil 
is actually $69.96. About $9.19 of that is security costs in the 
Middle East and $45.00 is environmental costs.

429. Tseng, Ming. 1994. Georgia biodiesel study review. 
Letter to Jim Duffi eld, USDA, Sept. 26. Copy to Jim Gay 
at NBB (National Biodiesel Board). 4 p. Typed, without 
signature.
• Summary: A review of the thesis titled “A Comparative 
Economic Analysis of Biodiesel for Transit Bus Systems.”
 “Soybeans are rowcrops, which are quite destructive 
to the soil as a carbon sink. Most soybean farmers in the 
United States today do not practice conservation tillage, so 
growth of soybeans as a feedstock actually contributes to soil 
erosion, hence damage top the carbon sink.” Address: ABA 
(American Biofuels Assoc.).

430. Archer Daniels Midland Co. 1994. Annual report. P.O. 
Box 1470, Decatur, IL 62525. 42 p. Sept.
• Summary: Net sales and other operating income for 1994 
(year ended June 30) were $11,374 million, up 15.9% 
from 1993. Net earnings for 1994 were $484.1 million, 
down 14.8% from 1993. Shareholders’ equity (net worth) 
is $5,045 million, up 3.3% from 1993. Net earnings per 
common share: $1.40, down 11.4% from 1993. Number of 
shareholders: 33,940.
 ’s decline in profi ts was due largely to the great 
Midwestern fl ood of 1993 and rise in corn costs. Today  has 
165 operating plants, 300 grain elevators, 2,000 barges, 
and 10,000 railroad cars. On any given day, together with 
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affi liates in Europe, the company has 100 cargo ships on the 
high seas.
  Began processing corn in 1971, with a single wet-
milling plant that had an annual processing capacity of 
104,000 tons. Today  has an annual wet and dry corn 
processing capacity of 14.2 million tons. Corn is the origin 
of ’s river of dextrose, from which is made HFCS, sorbitol, 
cornstarch, and ethanol. It is fermented to yield lysine, 
threonine, lactic acid, citric acid, and MSG. New products 
from corn fermentation scheduled for production by  in late 
1994 include xanthan gum (a high-performance stabilizer is 
syrups, salad dressings, etc.), tryptophan, and vitamin C.
 In recent years the U.S. government “has been providing 
strong incentives for farmers to grow more corn and fewer 
soybeans, thus turning the oilseed growing business over 
to Canada, Brazil, Argentina, India and the European 
Union (EU)–all while U.S. acreage shrank by 10 million 
acres... Consumers all over the world got a major setback 
when trade negotiators in Paris sat around a shiny table 
quarreling over which one should take the biggest cut in 
the production of oilseeds. The result was that the United 
States gave up its policy of being competitive in world 
markets for vegetable oil and the EU agreed to drastically 
reduce oilseed production. French farmers, proud of their 
productivity, protested.” Many countries are in dire need of 
more cooking oil. “It was agreed that Europe would fi rst idle 
several million acres and then be allowed to produce oilseeds 
on those acres for industrial purposes only. The result is 
obscene. The EU is requiring processors to take perfectly 
good cooking oil worth $1.65 a gallon and turn it into diesel 
fuel worth perhaps 40 cents.
 A sidebar on p. 13 gives ’s views opposing the U.S. 
government’s efforts to reduce the amount of cropland, 
mainly to reduce surpluses but also for soil conservation. 
A graph shows that world oilseed acreage has risen 
dramatically since 1967, while that in the USA rose slowly 
from 1967 to 1982, then fell thereafter.
 NutriBev is a new milk alternative made largely from 
soy protein isolates and concentrates; it has the same 
nutritional value as milk but can be produced free of lactose. 
The Harvest Burger plant is being greatly expanded to meet 
the product’s rapid growth in sales. “The USDA’s new school 
lunch regulations will soon make it possible for school 
districts to be reimbursed for using 100% soy products such 
as Harvest Burger. In addition, schools will be required to 
reduce average fat levels in meals. A number of fat-reduced 
products contain  soy isolates. ’s soy products are thus well 
positioned as extenders or a stand-alone products. Before the 
new regulations were announced,  provided testimony on 
the benefi ts of soy protein at a number of USDA hearings. 
We have put increased emphasis on increased soy protein 
research. We are also isolating some of the components in 
soy that are said by many scientists to inhibit cancer and 
some types of diabetes.” A half-page color photo shows the 

Green Giant Harvest Burger and its package. A new lecithin 
plant was fully integrated into the existing oil refi nery at 
Europoort, Netherlands, increasing effi ciency substantially.
 Pages 16-18 discuss ’s worldwide procurement network 
and its unique partnership with A.C. Topfer.
 Page 41 shows the offi cers of ’s subsidiaries and 
divisions: David H. Swanson is chairman of Premiere Agri-
Technologies, Inc. Larry H. Cunningham is president of  
Protein Specialties Division. John R. Mahlich is managing 
director of The British Arkady Co., Ltd.
 Update: March 1995. The Republican congress is now 
downsizing the U.S. government and trying to balance 
the federal budget. Yet  is quite dependent on government 
subsidies, especially for their most profi table products such 
as ethanol and PL-480 food products. How vulnerable does 
this make , which is the largest manufacturer of ethyl alcohol 
in the world? One cannot tell from reading ’s annual report. 
Address: Decatur, Illinois.

431. Hayes, Keri. 1994. Industrial uses for soya cropping 
up at CCUR. Bluebook Update (Bar Harbor, Maine) 1(3):3. 
July/Sept.
• Summary: Dr. Lawrence A. Johnson, Professor-In-Charge 
of the Center for Crops Utilization Research (CCUR) at 
Iowa State University, believes that the opportunity for major 
advances in the utilization of soybeans and other agricultural 
products rests in industrial processes. Promising new 
products which the center is studying include soy plastics, 
soy adhesives, soy diesel, and soy ink. CCUR was originally 
established in 1984 as the ISU Food Crops Processing 
Research Center, then renamed in 1988.
 Soy ink and soy diesel are already sold as commercial 
products. For example, soy ink was developed in 1985 
by the Newspaper Association of America and fi rst used 
commercially in 1987 by The Gazette in Cedar Rapids, 
Iowa. Dr. Johnson believes that soy plastics have great 
potential because they have environmental benefi ts over 
petroleum-based plastics and because of the increasing 
cost of petroleum relative to agricultural costs. One photo 
(p. 3) shows soy-based plastic being extruded at CCUR by 
Tim Babcock and a graduate student. Another (p. 1) shows 
Deland Myers and Monlin Kuo of CCUR examining a sheet 
of chipboard made with soy-based adhesive.

432. Gallagher, Matthew. 1994. Oils, fats & waxes: Soy 
processors eye chemicals. Chemical Marketing Reporter. 
Oct. 17.
• Summary: The United Soybean Board (USB) is pursuing 
research into expanding the use of industrial soy products 
into environmentally troubled industries, including those 
being forced to comply with VOC [volatile organic 
compounds, as from evaporating hydrocarbon solvents] 
emission standards and other environmental regulations. The 
project is headed by Dick Montgomery, business manager 
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of Omni Tech International Ltd. of Midland, Michigan. By 
systematically questioning some 40 executives in R&D 
and marketing, Omni Tech found 10 materials with 27 
applications that appear to have market potential. All ten 
require only four soy-based precursor materials. Three of the 
four are based on further modifi cation of soy protein isolates, 
and the fourth is based on modifi cation of soy oil. Soy-based 
wood adhesives and thermoplastic compounds are products 
most likely to succeed fi rst commercially. The Environmental 
Protection Agency (EPA) is said to be trying to persuade the 
wood adhesives industry to fi nd alternatives to adhesives 
that contain formaldehyde. Adhesives based on soy protein 
greatly reduce the amount of VOCs emitted during wood 
composite manufacturing, and the amount of formaldehyde 
gas released as traditional adhesives break down.
 Soy protein-based thermoplastic extrusion and injection 
molding compounds are still in their infancy and well below 
the plastic industry’s standards, but USB is working on 
improving them.
 In Jan. 1995 municipalities will have to choose an 
alternative fuel program to meet EPA’s scheduled fl eet 
emission requirements. Soy Diesel looks like a good 
candidate.

433. Johannes, Kenlon. 1994. Re: Uses for methyl esters, 
Glycerol. Letter to all interested parties, Oct. 17. 3 p. Typed, 
with initials on letterhead.
• Summary: This is an expanded version (to include 
glycerol) of a similar letter of 16 Dec. 1993 from James 
Thompson to Kenlon Johannes. The fi rst two paragraphs of 
this letter are identical to the earlier letter. Then: “Besides 
uses as a diesel, methyl esters are used directly in: Aluminum 
rolling, as an asphalt release agent, and as a synthetic 
fl avoring in foods.
 Glycerol has literally thousands of uses. “However 
those are in constant fl ux as new technologies are adapted. 
Here is an overview of the most common uses.” Foods 
and beverages (5 uses). Drugs (9). Cosmetics and toiletries 
(7). Tobacco (1) Paper and printing (3). Textiles (1). Other 
common uses (6, incl. to manufacture dynamite). Address: 
National SoyDiesel Development Board, 1907 Williams 
St., P.O. Box 104898, Jefferson City, Missouri 65110-4898. 
Phone: (314) 635-3893 or (800) 841-5849 or Fax (314) 635-
7913.

434. USA Today. 1994. 1,000 uses for versatile “miracle 
crop” of the ‘90s. Oct. 21. *
• Summary: This year’s soybean crop has set a new USA 
record of more than 2 billion bushels, making soybeans 
America’s No. 3 harvested crop behind corn and wheat–a 
$12 billion industry. Over half of the crop is exported. 
Soybeans are used to make environmentally safe products 
such as soy diesel fuel, soy ink, and soy adhesives. Soy 
protein can be used to make plastics “and can help prevent 

certain types of cancer.”

435. Biodiesel Alert (Arlington, Virginia). 1994. NSDB 
changes its name, elects offi cers. 2(12):4. Oct.
• Summary: “At the NSDB Board meeting in St. Louis, 
Missouri, on September 12-13, the Board voted to change its 
name to the National Biodiesel Board (NBB). ‘The broader 
emphasis refl ected in our new name will help advance the 
commercialization of biodiesel to the next critical stage,’ 
commented Executive Director Kenlon Johannes. In 
addition, offi cers were elected for fi scal year 1995. They are 
as follows: President, Gary Ellington; Vice President, Jim 
Gay; Secretary, Jack Fisher; and Treasurer, Neil Clark.”

436. Gavett, Earle E. 1994. Re: Status of biofuels projects 
in Europe. Letter to Kenlon Johannes, NBB, Nov. 7. 11 p. 
Typed, with signature on letterhead.
• Summary: A letter plus two documents on many subjects: 
(1) Bio-Diesel: Vegetable fuels energy source. Biography 
of Gavett, former Director, Offi ce of Energy, USDA (2 p.). 
Paper (1991) titled “Alternative diesel fuel from oilseeds,” 
by Gavett (8 p.). Address: Consultant to National Biodiesel 
Board (NBB), 2608 Bowling Green Drive, Vienna, Virginia 
22180.

437. Helton, Jason. 1994. Re: Next meeting of Bioenergy 
Working Group. Letter to members of Missouri’s Bioenergy 
Working Group, Nov. 9. 4 p. Typed, with signature on 
letterhead.
• Summary: Gives the tentative agenda for the next meeting. 
Don Van Dyne, of Univ. of Missouri–Columbia, is a member 
of the group representing SoyDiesel interests. At the last 
meeting, the minutes of which are attached, he “gave a 
biodiesel slide presentation” with information gathered from 
a community scale, farmer co-op biodiesel plant in Europe. 
Don also discussed the biodiesel movement in Missouri. 
Address: Missouri Environmental Improvement and Energy 
Resources Authority (EIERA), Jefferson City, Missouri.

438. Tseng, Ming. 1994. Biodiesel analysis survey. Letter 
to Potential biodiesel testing labs, Nov. 15. 17 p. Typed, 
without signature.
• Summary: “Currently, up to 20 million gallons per year of 
biodiesel production is contracted for on a demand basis.” It 
is now necessary to identify laboratories which are capable 
of analyzing the quality of that fuel [and esters] using ASTM 
protocols. A list of potential labs (with addresses and phone 
numbers) in included. Address: ABA (American Biofuels 
Assoc.).

439. National Biodiesel Foundation. 1994. Board of directors 
meeting: Minutes. Jefferson City, Missouri. 3 p. Unpublished 
typescript. Nov. 30.
• Summary: The meeting was held at the Washington 
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Marriott Hotel, Washington, DC. It was called to order 
at 6:40 a.m. by Gary Ellington. “Ellington indicated that 
the Articles of Incorporation of the National Biodiesel 
Foundation (NBF) had been signed last week and is [sic] 
being submitted to the Iowa Secretary of State’s offi ce for 
fi ling. Ellington reported that he, Jim Gay, Neil Clark and 
Jack Fischer signed the Articles and, therefore, are the only 
members of the NBF at this time.
 [Kenlon] “Johannes gave an overview and provided 
background information on the foundation. He noted that the 
NBF will be classifi ed as a 501(c)3, which is an educational 
body only. USB has assisted in the effort to form the 
Foundation.” Directors were nominated and accepted; their 
names are given. NBB and NBF are separate, independent 
entities.
 Note: NBF was formed on 22 Nov. 1994 as the 
fundraising arm of the National Biodiesel Board (NBB). 
Address: Jefferson City, Missouri.

440. Biodiesel Report (Jefferson City, Missouri). 1994. 
Serial/periodical. Jefferson City, Missouri: National 
Biodiesel Board. Published 10 times a year.
• Summary: See above. Formerly titled Biodiesel Alert 
(Arlington, Virginia). Subsequent title: Biodiesel Bulletin 
(from 5 Feb. 1999). This “News Source for the Biodiesel 
Industry” is a trade periodical published under contract to the 
National Biodiesel Board. It is funded by the United Soybean 
Board.
 Letter (e-mail) from Kenlon Johannes, former head 
of NSDB. 2007. April 16. “As I recall, Bill Holmberg 
(American Biofuels Association) was let go as a contractor 
for NSDB in 1994 and the Kansas City offi ce of the public 
relations fi rm Fleishman-Hillard began publishing the 
Biodiesel Report under contract. Rich Thaemert, who I 
believe is still at the Kansas City offi ce, was heavily involved 
in the early biodiesel educational effort. Also I think he is 
now the overall manager of the offi ce.” Address: P.O. Box 
104898, 1907 Williams Street, Jefferson City, Missouri 
65110-4898. Phone: (314) 635-3893 or 1-800-769-3437.

441. Biodiesel Report (NBB, Jefferson City, Missouri). 1994. 
Regulatory news: Iowa’s value-added legislation bodes well 

for biodiesel commercialization. Dec. p. 2.
• Summary: A new Iowa law “calls for cooperation among 
the state’s Department of Agriculture, Department of 
Economic Development, and state commodity groups.” 
“The venture, called the Offi ce of Renewable Fuels and Co-
Products, was created by legislation ratifi ed last spring and is 
designed to support biodiesel...”

442. Biodiesel Report (NBB, Jefferson City, Missouri). 1994. 
St. Louis earns Clean Cities status. Dec. p. 2.
• Summary: “The U.S. Department of Energy designated 
the St. Louis region as a ‘Clean City’ during an awards 
ceremony Nov. 18 in downtown St. Louis. The National 
Biodiesel Board is participating in the St. Louis Regional 
Clean Cities Program by offering assistance to fl eet 
managers interested in using biodiesel blends.”

443. Johannes, Kenlon. 1994. From the publisher: A new 
look and a new name. Biodiesel Report (NBB, Jefferson City, 
Missouri). Dec. p. 1.
• Summary: Welcome to Biodiesel Report, which replaces 
Biodiesel Alert as “your source for news about the biodiesel 
industry.” “Our new report’s debut coincides with another 
signifi cant change at the National SoyDiesel Development 
Board. NSDB has changed its name to the National Biodiesel 
Board. Although the board continues to receive funding from 
the United Soybean Board through the national checkoff, the 
name change refl ects our dedication to working with a broad 
range of feedstock providers.” Address: Executive Director, 
National Biodiesel Board.

444. Lane, Mick. 1994. SoyDiesel: Promising new market 
for soy oil. Soybean Digest. Dec. p. 27. In “New Uses 
Digest” section.
• Summary: “Biodiesel has the potential to become the 
largest single use for soybean oil in the U.S.” according 
to Kenlon Johannes, executive director of the National 
Biodiesel Board (formerly the National SoyDiesel 
Development Board), in Jefferson City, Missouri.
 Note: This is the earliest document seen (Oct. 2017) that 
mentions the National Biodiesel Board (NBB).
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445. Soybean Digest. 1994. New Uses Digest: New uses 
create new markets. Dec. p. 17-27.
• Summary: This is both a cover story and a special 
supplement section in the December 1994 corn/soybean 
issue of Soybean Digest. A color photo on the cover shows 
containers labeled ethanol (from corn), Soydiesel, adhesives, 
and printing inks, plus 4 blocks of material labeled building 
materials; in the background are piles of soybeans and 
corn. An editorial by Syl Marking, titled “New uses expand 
demand,” notes that “Our cover is defi nitely non-traditional 
for Soybean Digest. But it depicts the exciting fi eld of new 
uses for both corn and soybeans.” In the special section 
are articles on the major industrial uses of soybeans and a 
rare article in which Soybean Digest speaks positively of 
soyfoods.

446. American Biofuels Association. 1994. The biodiesel 
industry in the United States: An industry on the move 
(Brochure). Arlington, Virginia. 16 p. 26 cm.
• Summary: Contents: For more information contact. Three 
years ago, biodiesel was almost unheard of in the United 
States–but look at us now! What is biodiesel? Recognition 
of biodiesel. The research effort. The international scene 
(“Currently, France has the largest biodiesel production 
capacity in the world”). Regulatory issues. Market creation 
& commercialization. Address: 1925 N. Lynn St., Suite 
1050, Arlington, Virginia 22209.

447. Ontario Soybean Growers’ Marketing Board. 1994. 
New uses for soybeans (Leafl et). Ontario, Canada. 2 p. 
Undated. 28 cm.
• Summary: Contents: Soy diesel. Premium building 
materials (such as Environ). Industrial solvents. Anti-chronic 
disease agent (isofl avones and protease inhibitors from tofu, 
miso, and tempeh). Road dust suppressants. Asphalt and 
concrete release agents. Lubricants and hydraulic fl uids. 
Biodegradable plastic utensils. Soy oil based inks. Soy textile 
fi bres (can be used for erosion control on landscape projects, 
for peat pots, fi shing nets, and “soy silk” in clothing). Soy 
adhesives (for plywood products and composites). Address: 
Box 1199, Chatham, ONT N7M 5L8, Canada. Phone: 519-
352-7730.

448. United Soybean Board. 1994. Sunrider expedition: 
Adventure in action (Portfolio). Chesterfi eld, Missouri. 20 
inserts. 30 cm.
• Summary: This educational portfolio, sent to schools, is 
designed to teach students of high school age and below 
about the Sunrider expedition, science, and soy biodiesel. 
The package has two parts. (1) Individual project sheets, 
each with a background, objectives, materials needed, 
procedure, and questions. Some also have teacher notes. 
Examples: Biology of soybeans (to sprout soybeans and 
observe their growth). Edible uses of soybeans (to make 

three recipes using soybean oil, soy fl our, and tofu). Making 
SoyDiesel (to convert soybean oil into methyl soyate in the 
school lab). Solar energy. Where in the world is Sunrider 
(locate its position using a coordinate system).
 (2) Factbook: Welcome. Expedition route (on map of 
the world). Navigation technology. Around the world on 
vegetable oil ad sunshine (SoyDiesel, and uses of soybeans, 
incl. “traditional soyfoods”). Life at sea. Contains many 
photos and logos. Address: 16305 Swingley Ridge Drive, 
Suite 110, Chesterfi eld, Missouri 63017.

449. Fleishman-Hillard. 1994? Survey of mass-transit 
systems taking part in biodiesel demonstrations 1993-1994. 
n.p. 35 p. Undated. 28 cm.
• Summary: At least one page of detailed information 
is given for each project, including main organization, 
location, and contact person. There are projects in: 
Olympia, Washington. Richmond, Virginia. Charlotte, 
North Carolina. Louisville, Kentucky. Dayton, Ohio. 
Portland, Maine. Santa Clara, California. Flint, Michigan. 
Alexandria, Virginia, Ukiah, California. Lincoln, Nebraska. 
University of California, Davis. Marin County, California. 
Worcester, Massachusetts. Yosemite National Parks, 
California. Cincinnati, Ohio. Sparta, Wisconsin. Wenatchee, 
Washington. Riverside, California. Madison, Wisconsin. 
Coeur d’Alene, Idaho. Erie, Pennsylvania. Denver, Colorado. 
Indianapolis, Indiana. Crosby, Texas. Vail, Colorado. Denver, 
Colorado. Jacksonville, Florida. Baltimore, Maryland. New 
Orleans, Louisiana.

450. Biodiesel Report (NBB, Jefferson City, Missouri). 1995. 
National Biodiesel Foundation to enlist support. Jan. p. 1.
• Summary: “Biodiesel leaders have created a new 
organization to broaden the funding base for biodiesel. 
The National Biodiesel Foundation, formed Nov. 22, 
1994, will solicit funds to accelerate and expand biodiesel 
commercialization.
 “The foundation will raise funds to complement work 
being completed by the National Biodiesel Board, which is 
funded primarily by the United Soybean Board through the 
national checkoff. Potential foundation contributors include 
other foundations with an interest in promoting agriculture, 
rural development, energy security and the environment, as 
well as other feed stock producer groups and state soybean 
boards.”

451. Biodiesel Report (NBB, Jefferson City, Missouri). 1995. 
Trucking group to study biodiesel in year-long fi eld test. Jan. 
p. 3.
• Summary: “Omaha-based Ag Processing Inc (AGP) will 
use a blend of 35% soy-based biodiesel / 65% petroleum 
diesel in a fl eet of nine trucks operating from its facility in 
Sheldon, Iowa, for a full year. Data on driveability, mileage, 
emissions, maintenance and repair will be analyzed by 
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the Trucking Research Institute, a branch of the American 
Trucking Association.
 “The project is sponsored by the National Renewable 
Energy Laboratory, a division of the U.S. Department of 
Energy, with support from the Iowa Soybean Promotion 
Board.”

452. Biodiesel Report (NBB, Jefferson City, Missouri). 1995. 
FYI: Midwestern fi rm begins biodiesel distribution. Jan. p. 4.
• Summary: “Ag Environmental Products (AEP), based in 
Overland Park, Kansas, began shipping biodiesel Dec. 1 and 
expects to distribute the cleaner-burning alternative fuel on a 
national basis. Company principals are Bill Ayres and Doug 
Pickering [Phone: 913-599-6911].
 “Interchem Environmental Inc. also continues to 
distribute biodiesel from its offi ces in Overland Park.”
 Note: This is the earliest document seen (Oct 2017) that 
mentions “Ag Environmental Products,” a new marketer and 
distributor of soy methyl esters.

453. Shurtleff, William; Aoyagi, Akiko. comps. 1995. 
Industrial utilization of soybeans (non-food, non-feed)–
Bibliography and sourcebook, A.D. 980 to 1994: Detailed 
information on 2,538 published documents (extensively 
annotated bibliography), 65 commercial industrial soy 
products, 78 original interviews (many full text) and 
overviews, 59 unpublished archival documents. Lafayette, 
California: Soyfoods Center. 683 p. Subject/geographical 
index. Author/company index. Language index. Printed 18 
Dec. 1994. Published Jan. 1995. 28 cm. [2720 ref]
• Summary: “A revolution in soybean utilization has been 
gaining momentum since the late 1980s in the United States. 
It is described by phrases such as the ‘New Uses Movement,’ 
‘value-added soy products,’ or ‘industrial uses of soybeans.’ 
But few people alive today realize that this is the third–and 
probably the biggest–wave of a revolution that has taken 
place at least twice before. The fi rst wave, which had no 
name, lasted from 1909 until the end of World War I. The 
second wave, called the farm Chemurgic Movement, began 
in 1929 (at the start of the Great Depression), reached its 
peak from 1936 to 1941, and subsided in the late 1940s after 
World War II.
 “Industrial utilization of soybeans refers to uses other 
than for food and feed. The oil may be used, for example, 
as an ingredient in printing inks, diesel fuels, paints, resins, 
soaps, as a dust suppressant, etc. The protein may be used 
to make adhesives, plastics, artifi cial wool, paper coatings/
sizings, fi re fi ghting foams and a host of other products. Soy 
oil has always been more widely used in industrial products 
than soy protein.
 “This is the most comprehensive book ever published 
about industrial utilization of soybeans. It has been compiled, 
one record at a time, over a period of 19 years, in an attempt 
to document the history of this subject. Its scope includes all 

known information about this subject, worldwide, from A.D. 
980 to the present.
 “This book is also the single most current and useful 
source of information on this subject, since 81% of all 
records contain a summary/abstract averaging 181 words in 
length.”
 “A Brief History of Industrial Utilization of Soybeans–
As early as 980 A.D. the Chinese were using soy oil, a 
semi-drying oil, mixed with tung oil, for caulking boats. 
It was widely burned as an illuminant in oil lamps to light 
homes and temples, until the 1920s, when it was replaced 
by kerosene. By the 1920s it was also widely used in China 
to make soft soaps (that were known for their ability to give 
a good lather in hard water), lacquers, paints, printing inks, 
and waterproof cloths and umbrellas.
 “By the 1500s, soybean cake began to be widely used 
in China as a fertilizer, primarily as a source of nitrogen and 
organic matter, but also for its content of phosphorus and 
potassium.
 “The earliest known reference to industrial uses 
of soybeans in the West was in 1880, when Bryan, an 
American, noted that soy oil could be used as a substitute for 
linseed oil in paints, or be burned in lamps.
 “The fi rst use of the soybean for industrial purposes 
in the western world began in about 1909, when the price 
of linseed and cottonseed oils skyrocketed worldwide. 
Soy oil began to be used in large quantities in soaps, and 
experimentally in paints, fi rst in England, then in the United 
States. Henry A. Gardner of the Paint Manufacturers Assoc. 
of the U.S. began extensive research on the use of soy oil to 
partially replace linseed oil in paints and varnishes. By 1916 
the main use of soy oil in America was in soaps, where it 
replaced cottonseed oil. Manchuria also used large amounts 
of soy oil in soaps.
 “In 1909 Goessel, a German, developed and patented 
the fi rst rubber substitute from soy oil. In 1912 Beltzer, a 
Frenchman, developed soy protein plastic, Sojalithe, which 
he soon produced commercially on a large scale. In 1917 
Satow, a Japanese, published the fi rst of many articles from 
that country on the use of soybean proteins to make plastics.
 “The heyday of interest in industrial utilization of 
soybeans took place in America during the 1930s and the 
Great Depression, spurred largely by the work of Henry 
Ford, the farm Chemurgic Council (founded in 1935), the 
Chemurgic movement, and the U.S. Regional Soybean 
Industrial Products Laboratory (founded in 1936 at the 
University of Illinois, Urbana). The goal was to make 
industrial products from farm crops to help depressed 
farmers. The soybean was one of the great success stories 
of the Chemurgic movement. In 1933, the peak year 
percentage-wise, a remarkable 70% of all soy oil in the 
USA went into industrial, non-food uses–primarily paints 
and varnishes, followed by soaps, linoleum, and oilcloth. 
Large amounts of soy fl our were made into plywood glue, 
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especially by the I.F. Laucks Co. In 1936, the peak year 
for publications, some 59 publications on industrial uses 
appeared. In 1935 the Glidden Co. in Chicago built the fi rst 
small plant for production of industrial grade soy protein 
isolate, which the called ‘Alpha’ protein.
 “Active work in this fi eld accelerated during World War 
II, when soybeans were used to make products that were 
in short supply. In 1941, after imports of tropical oils from 
Southeast Asia had been suddenly cut off by the Japanese 
military, use of soy oil in industrial products skyrocketed to 
its historical peak in absolute terms: 74.25 million lb. were 
used that year. Of this, 56% was used in paint and varnish, 
and 33% in soap. But by 1944 industrial uses of soy oil had 
fallen to only 17 million lb.
 “During the 1950s, a period of huge surpluses for most 
U.S. farm crops (and forecasts of soybean surpluses... which 
never materialized), research focused on industrial products 
that could alleviate the surpluses. During the 1960s, as 
surpluses disappeared, the concern for world hunger and 
protein shortages grew, and petroleum came to dominate 
industrial utilization, soybean research switched from 
utilization to production.
 “The mid-1980s in America saw a rebirth of interest 
in research on soybean utilization, especially industrial 
utilization. Foreign competition from Brazil and Argentina, 
and huge surpluses of soy oil drove U.S. farmers, led by the 
American Soybean Association, to develop new value-added 
products for new markets.
 “Statistics compiled by the U.S. Dept. of Commerce, 
Bureau of Census, Industry Div. (Reprinted in Soya 
Bluebook ‘94, p. 234) show that in the year beginning Oct. 
1992 (the latest statistics available), the main industrial uses 
of soy oil were in resins and plastics (95 million lb.), paint 
and varnish, fatty acids and ‘other inedible’ (163 million 
lb.). These nonfood uses totaled 296 million pounds in 
1992/93, accounting for 2.5% of total U.S. domestic soy oil 
utilization. Rapidly growing new uses included printing inks, 
diesel fuels, and dust suppressants–to mention but a few.
 “One of the shining examples of industrial uses of 
soybean oil in the USA is in soy inks. In 1987 the oil from 
9,000 bushels of soybeans went into soy inks, but by 1993 
this fi gure had skyrocketed to 4,000,000 bushels–a 444-
fold increase in just 7 years! In 1994 about 10% of all U.S. 
printing inks, about 44 million pounds, were made from soy 
oil. About 90-95% of all daily newspapers used soy inks for 
color and one-fourth of the estimated 50,000 commercial 
printers regularly used it.” Address: Soyfoods Center, P.O. 
Box 234, Lafayette, California 94549. Phone: 510-283-2991.

454. Stanley, David L. 1995. Re: Proposal to investigate soy-
diesel blends in aviation turbine engines. Letter to Randy 
Smith, Soybean Growers Assoc., Lebanon, Indiana, Feb. 1. 2 
p. Typed, with signature on letterhead.
• Summary: To the cover letter is attached the proposal. 

Address: Asst. Prof., Dep. of Aviation Technology, Purdue 
Univ., West Lafayette, Indiana 47906.

455. SoyaScan Notes. 1995. Chronology of the New Uses 
Movement in the United States (1984-1994). Feb. 6. 
Compiled by William Shurtleff of Soyfoods Center.
• Summary: 1984 Oct. 11-12–John R. “Jack” Block, the 
fi rst secretary of agriculture in the Reagan administration, 
convenes the “Secretary’s Challenge Forum,” a group 
of about 60 people who meet for 1 day at the USDA 
administration building in Washington, DC. The group 
recommends that secretary Block appoint a serious, 
comprehensive, long-term task force to look at the issue of 
new opportunities for agriculture in terms of new products 
and markets.
 1985 June 2–Secretary Block convenes the “New Farm 
and Forest Products Task Force” at the USDA administration 
building. The group and its steering committee meet for 
about 2 years.
 1986 July–The concept of “value-added products” 
in connection with soybeans is discussed in print by 
John Campbell, dean of the College of Agriculture at the 
University of Illinois [later with AGP].
 1987 June 25–The Task Force releases its 55-page fi nal 
report titled “The New Farm and Forest Products: Responses 
to the Challenges and Opportunities Facing American 
Agriculture.” It is submitted to the new secretary of 
agriculture Richard E. Lyng of California (1986-1990). Also 
in about 1987 the term “New Uses Movement” fi rst began to 
be used.
 1988 Feb.–Secretary Lyng speaks eloquently on this 
subject at the annual convention of the National Corn 
Growers Association.
 1988 Feb. 16-18–A symposium titled “Soybean 
Utilization Alternatives, featuring industrial uses, sponsored 
by the Center for Alternative Crops and Products, is held 
at the Univ. of Minnesota, St. Paul. The proceedings are 
published.
 1990 Oct.–The New Uses Council is established as a 
separate, non-governmental entity to concentrate strictly on 
new industrial uses of farm crops.
 1990 Dec.–The 1990 Farm Bill is signed into law. Under 
Title XVI–Research, is “Subtitle G–Alternative Agricultural 
Research and Commercialization”–which is a major step 
forward for the New Uses Movement. In Sec. 1664–
Alternative Agricultural Research and Commercialization 
Revolving Fund, some $560 million are authorized to be 
appropriated for the fund from 1991 to 2000.
 1990–The New Uses Council, as its fi rst major project, 
establishes the board of AARC (the USDA’s Alternative 
Agricultural Research and Commercialization Center). The 
funds from subtitle G are used to set up the 9-member AARC 
Board, whose members are appointed by the Secretary of 
Agriculture.
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 1991 Nov. 19-21–The fi rst annual meeting of the New 
Uses Council is held in Kansas City, Missouri. The NUC is 
described as a “national coalition of groups and institutions 
involved in research, promotion, and commercialization 
of new non-food, non-feed industrial uses of farm-grown 
commodities.”
 1992 Jan.–Ag Innovation News: The Newspaper of the 
Agricultural Utilization Research Institute (AURI) starts 
publication as a quarterly from Crookston, Minnesota.
 1992 Oct.–The fi rst Biobased Products Expo is held 
in St. Louis, Missouri. It is sponsored by the New Uses 
Council.
 1992 Dec.–Biodiesel Alert starts publication as a 
monthly newsletter in Arlington, Virginia. It is published 
by the American Biofuels Association, under contract to 
the National SoyDiesel Development Board, funded by the 
United Soybean Board.
 1993 Sept. 20-21–The Value-Added Soybean Summit is 
held in Washington, DC, sponsored by the United Soybean 
Board.
 1994–Second Biobased Products Expo.

456. Biodiesel Report (NBB, Jefferson City, Missouri). 1995. 
Biodiesel: A clean fuel by any other name? March. p. 3.
• Summary: “As European countries expand use of 
biodiesel, the cleaner-burning fuel is earning a variety of 
monikers: diester (France), diesel-bi (Italy and France), bio-
gazole (France), biodiesel (UK) and oko-diesel (Germany 
and Austria).”

457. Campbell, John. 1995. Attachment “A”: History of AGP 
involvement in soy methyl esters. Omaha, Nebraska: AGP. p. 
8-9. March. 28 cm.
• Summary: 1992 early–”AGP [Ag Processing Inc a 
cooperative] donates 750 gallons of soyoil to the Missouri 
Soybean Association for the fi rst large scale test of soy 
methyl esters ($1,500). Testing was done on vehicles 
operated by the St. Louis Airport Authority. Interchem, N.A. 
conducts the transesterifi cation in Kansas City.
 1992 April–”Discussions begin with Interchem and 
Procter and Gamble about long term business arrangements. 
Procter discourages AGP but wants any glycerine we might 
produce.
 1992 Dec. 28–Note: AgP is listed as a supporter of the 
National SoyDiesel Development Board (NSDB) in the 
latter’s newsletter.
 “AGP enters into an information sharing agreement 
with Interchem ($40,000) to review our relationship. (No 
subsequent agreements were signed.)
 1993 Sept. 18–”State Soybean Associations form the 
National SoyDiesel Development Board (NSDB) which 
was subsequently [12-13 Sept. 1994] renamed the National 
Biodiesel Board (NBB). Since formation of the Board, State 
Associations and the United Soybean Board (USB) have 

expended over $9 million in farmer dollars for research and 
promotion of biodiesel. John Campbell is a NBB Board 
Member.
 1992 Oct.–”AGP decides to pursue a plant construction 
grant through the USDA Alternative Agriculture Research 
and Commercialization (AARC) program.
 1993 March–”Campbell gives biodiesel presentation to 
National Oilseed Processors [Association, NOPA] Board.
 1993 May–”AGP drafts biodiesel tax incentive 
legislation for Federal effort.”
 1993 June–”AGP does not receive AARC plant 
construction grant but does receive $36,000 for a global 
production technology search. AGP contracts with C.F. 
Nofsinger to conduct the global study. AGP contribution was 
$26,307.”
 1993 July–”AGP sponsors biodiesel powered buses for 
the American Soybean Association (ASA) meeting ($3,500).
 1993 Nov.–”AGP proposes legislative and regulatory 
strategy to the National Biodiesel Board, American Soybean 
Association and State Soybean Associations.”
 1993 Nov.–”American Trucking Association proposes a 
heavy duty truck fl eet demonstration with AGP.”
 “Procter & Gamble raises soy methyl ester prices $0.08/
lb and begins shutdown of Kansas City plant. AGP marketed 
about 10 million pounds of salad oil annually to the Kansas 
City plant.”
 1994 Feb. 28–Note: Affi liates and associate members of 
the National SoyDiesel Development Board (NSDB) include 
John Campbell of AGP. Only the qualifi ed state soybean 
boards (who collected soybean checkoff funds) were allowed 
to be full members at that time.
 1994 Aug.–”AGP proposes an Agreement in Principle to 
Midwest Biofuels (a subsidiary of Interchem N.A.). Midwest 
did not respond. Agreement withdrawn in September.”
 1994 Oct.–”AGP enters into consulting agreement with 
Ag Environmental Products (AEP Inc.) for $10,000 per 
month. Expenses for the contract through Feb. 1995 have 
been $47,000.”
 1994 Nov.–AGP receives $85,000 grant to conduct 
a heavy duty truck fl eet demonstration for the American 
Trucking Association (subcontractor to the U.S. Department 
of Energy).”
 1994 Nov.–”AGP receives $15,000 grant from the 
Iowa Soybean Association to help with the Heavy Duty 
Demonstration.”
 1994 Nov.–”AGP is offered supply from Calgene 
Chemical for up to 7 million pounds at $0.115/lb processing 
charge” [on soybean oil produced by AGP].
 1995 Jan.–”Calgene management change results in 
offered supply dropping to 2 million pounds at processing 
charges as high as $0.15/lb.
 “Total cash expenses (not including staff time and 
travel): $118,707.
 “Total cash income (grants): $136,000.” Note: The two 
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lines above seem to imply that AGP’s strategy and generosity 
actually resulted in a net income of $17,300 over these three 
years.
 Letter (e-mail) from John Campbell to William Shurtleff 
of Soyinfo Center–in response to questions. 2007. July 12. 
John was hired by AGP in Nov. 1991. Before that time, he 
had served as Undersecretary for International Affairs and 
Commodity Programs, under Clayton K. Yeutter during 
the fi rst two Years of the Bush (Sr.) Administration and 
also under Edward Madigan when he became secretary of 
Agriculture in March 1991, after Yeutter resigned to become 
chairman of the Republican National Committee (RNC).
 John’s initial title was Assistant Vice President of 
Corporate and Member Relations–approximately. John did 
not step into Bill Lester’s job when Bill retired; rather he 
ended up reporting to Group Vice President Joe Meyer when 
AGP got involved with ethanol and biodiesel. John’s title 
eventually changed to Vice President for Industrial Products 
and Government Affairs. In short, AGP split member and 
government relations and created a new “Industrial Products 
Division.” John wrote this chronology at the request of Joe 
Meyer as an attachment to a proprietary document justifying 
AGP’s investment in a new biodiesel plant.
 John Campbell is not the same person as John R. 
Campbell, who was dean of the College of Agriculture, 
University of Illinois, and an early leader in the New Uses 
Movement. Address: [AGP, Omaha, Nebraska].

458. Alternative Fuels Online Today (Environmental 
Information Networks, Inc). 1995. Japan recycling food oils 
for biodiesel: International report. April 20.
• Summary: “The current issue of “Biodiesel Report” 
(March) notes that efforts are underway in Japan to produce 
and use biodiesel fuel from waste food oils.”

459. National Biodiesel Board. 1995. FY95 budget for USB 
funded projects. Jefferson City, Missouri. 3 p. Unpublished 
typescript. April 30.
• Summary: Contents: Staff salaries and contract services. 
Research. Industry information. Address: Jefferson City, 
Missouri.

460. Abelson, Philip H. 1995. Editorial: Renewable liquid 
fuels. Science 268(5213):955. May 15.
• Summary: “Biodiesel oil is a potentially important 
enhancer or displacer of conventional diesel fuel. It can be 
prepared from many renewable raw materials that include 
soybean, rapeseed, and palm oils.” Address: Deputy Editor.

461. National Biodiesel Board. 1995. Staff weekly 
schedules–May 29–July 2. Jefferson City, Missouri. 5 p. 
Unpublished typescript. May 30.
• Summary: The NBB staff are Kenlon, Ken, Alan, Karen, 
Lola, Bev, Steve. Address: Jefferson City, Missouri.

462. Biodiesel Report (NBB, Jefferson City, Missouri). 1995. 
Indiana distributor begins biodiesel business. May. p. 1.
• Summary: “Countrymark Cooperative, Inc., a farmer-
owned fuel cooperative, joined the biodiesel distribution 
business early in May. Countrymark, which now serves 150 
local member co-ops, who in turn serve more than 140,000 
farmer-owners in Indiana, Michigan, and Ohio, is supplying 
biodiesel to the Indianapolis Airport Authority’s Clean 
Airport shuttles,” which use a blend of 20% biodiesel and 
80% petrodiesel.

463. National Biodiesel Board. 1995. 1991–1998 biodiesel 
marketing plan. Jefferson City, Missouri. 35 p. 30 cm.
• Summary: Contents: Acknowledgements. Background / 
introduction. Basic (universal) Urban bus marketing plan. 
Government fl eets marketing plan. Marine marketing 
plan. Underground mining marketing plan. Other and 
unanticipated marketing plan. Glossary of terms. Address: 
P.O. Box 104898, 1907 Williams St., Jefferson City, Missouri 
65110-4898. Phone: 314-635-3893.

464. National Biodiesel Foundation. 1995. National 
Biodiesel Foundation. Jefferson City, Missouri. 18 p. 
Unpublished typescript. May.
• Summary: Contents: Abstract: Need, goal, benefi ts. 
Background / history. Research. Why biodiesel? The 
alternative fuel whose time has come. Biodiesel markets 
and market priorities. Market challenges (“It takes years 
and millions of dollars to establish a new market.” Example 
with timeline of high fructose corn syrup). Organizational 
chart. Implementation plan. Timeline. Financial data with 
projections. Budget explanation. Appendix. National 
Biodiesel Foundation: Questions and answers. Address: 
Jefferson City, Missouri.

465. National Biodiesel Board. 1995. FY95 budget for USB 
funded projects. Jefferson City, Missouri. 3 p. Unpublished 
typescript. June 30.
• Summary: Contents: Administration, management, 
implementation. Research programs and projects: 
Implementation, fuel characteristics, engine emissions, 
engine non-emissions, others. Industry information programs 
& projects: Implementation, market studies, federal 
regulatory, state regulatory, education–industry, education–
end user. Address: Jefferson City, Missouri.

466. Biodiesel Report (NBB, Jefferson City, Missouri). 1995. 
Biodiesel testing goes underground in South Dakota mining 
project. June. p. 1.
• Summary: “The U.S. Bureau of Mines is evaluating 
biodiesel’s performance 4,000 feet below the earth’s surface 
in underground mining equipment. Testing of the fuel took 
place last month in a Caterpillar 3306, 6-cylinder engine 
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that operates a load haul dump”–the low-profi le, front-end 
loaders specifi cally built for underground mining. “’This 
engine is considered the workhorse of the underground 
mining industry, and we had no problems with biodiesel,’ 
said Kelly Strebig of the Bureau of Mines.”

467. Ag Innovation News (AURI–Agricultural Utilization 
Research Inst., Crookston, Minnesota). 1995. Minnesota 
milestones: A year-long study by the U.S. Bureau of Mines 
shows soy diesel reduces particulate emissions about 30 
percent over regular diesel fuel. 4(3):2. July.
• Summary: When tested in underground mining engines, 
straight soy diesel and a soy diesel-regular diesel blend 
both reduced hydrocarbon and carbon dioxide emissions 
compared to regular diesel fuel. However soy diesel 
delivered reduced power, resulting in increased fuel 
consumption.

468. Biodiesel Report (NBB, Jefferson City, Missouri). 1995. 
AEP moves offi ce. July. p. 4.
• Summary: Biodiesel supplier Ag Environmental Products 
has moved its headquarters from Overland Park, Kansas. The 
new address is 9804 Pfl umm Road, Lenexa, Kansas 66275; 
phone: (913) 599-6911; fax: (913) 599-2121. Note: Lenexa is 
about 3 miles southwest of Overland Park.

469. United Soybean Board. 1995. Soybeans: The miracle 
grows (Leafl et). St. Louis, Missouri. 4 panels each side. Each 
panel: 23 x 10 cm. [2 ref]
• Summary: This attractive color leafl et, developed by USB, 
has the name of the Minnesota Soybean program printed 
on it. Contents: Mariner Samuel Brown [sic, Bowen]. 
An ancient history. Promoting good health. Feeding the 
world’s livestock. Growing overseas markets. Impacting 
industry (“Soyinks are used by about 90% of America’s 
newspapers,” biodiesel, building materials, concrete release 
agent, industrial soybean-based solvent, dust suppressants). 
Preparing for the future. One color photo shows a large city 
bus with soybeans painted on it halfway up all 4 sides. On 
one side is a large sign that reads: “When it comes to cleaner 
air, Metro is full of beans!” Address: P.O. Box 419200, St. 
Louis, Missouri 63141-9200.

470. Biodiesel Report (NBB, Jefferson City, Missouri). 1995. 
Biodiesel gets encouraging coverage in Science magazine. 
Aug. p. 2.
• Summary: “Renewable fuels like biodiesel can play an 
important part in the United States’ future energy security 
and deserve ‘favorable regulatory treatment,’ according to 
an editorial published in Science magazine” (See the May 19 
issue, Vol. 268, p. 955).

471. National Biodiesel Board. 1995. Biodiesel 
demonstrations. Jefferson City, Missouri. 7 p. Unpublished 

typescript. Sept. 28.
• Summary: For each project / demonstration this table 
gives the state, city (or, in Canada, province and city), 
organization, contact person, number and type of vehicle, 
miles, start date and month, blend (% biodiesel; most are 
20%), sponsor (most are NBB / USB): City / county highway 
fl eets (18 projects), commercial truck fl eets (8), farm 
vehicles (21), marine (10), mass transit (88), military (2), 
mining / confi ned spaces (4), miscellaneous (9), school bus 
(6), stationary engines (5), utilities (6). Address: Jefferson 
City, Missouri.

472. Biodiesel Report (NBB, Jefferson City, Missouri). 1995. 
DOE offi cially approves neat biodiesel as an alternative fuel 
with Federal Register entry. Sept. p. 1.
• Summary: “Although the Department of Energy verbally 
acknowledged months ago that neat (100%) biodiesel is an 
alternative fuel, offi cials had never put it in writing. That 
changed with a July 31 Federal Register entry.” The text is 
given.
 “However, a determination on whether biodiesel blends 
will qualify as alternative fuels was not clear. DOE stated, 
‘... this subject is complex and will require signifi cantly more 
data and information, and a separate, future rule making,...”

473. Biodiesel Report (NBB, Jefferson City, Missouri). 1995. 
Biodiesel runs Dublin, Ireland, mayor’s car. Sept. p. 2.
• Summary: “The Lord Mayor of Dublin, Ireland, John 
Gormley, recently tapped the Volkswagen Golf Ecomatic as 
his new car–a car that can run on pure biodiesel. Biodiesel 
industry consultant Werner Korbitz says the rapeseed 
biodiesel fuel that operates the car is supplied by an 
agricultural research and development center.
 “The Golf Ecomatic has other environmentally attractive 
options. It operates with an electronic engine control, which 
shuts off when the car dies not need fuel, such as when it is 
stopped in traffi c or going downhill... this results in more 
economic diesel fuel use.”

474. Biodiesel Report (NBB, Jefferson City, Missouri). 1995. 
NBB encourages Forest Service to consider biodiesel. Sept. 
p. 3.
• Summary: “National Biodiesel Board offi cials are working 
with the U.S. Forest Service to give biodiesel serious 
consideration as a viable alternative for the service’s 10-
year plan.” NBB president Jim Gay submitted comments 
last month, showing how biodiesel naturally fi ts in with the 
Forest Service’s long-term objectives; as part of the proposed 
National Forest System Land and Resource Management 
Plan, it could improve the environment, while also enhancing 
national energy security, creating rural and urban economic 
development opportunities, and increasing sale of domestic 
agricultural commodities.
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475. Johnson, Lawrence A.; Myers, Deland J. 1995. 
Industrial uses for soybeans. In: D.R. Erickson, ed. 1995. 
Practical Handbook of Soybean Processing and Utilization. 
Champaign, Illinois: American Oil Chemists’ Society Press; 
St. Louis, Missouri: United Soybean Board. viii + 584 p. See 
p. 380-427. Chap. 21. [129 ref]
• Summary: Contents: Introduction: Early industrial uses in 
the Orient, early industrial uses in the West (Early industrial 
uses for soybean oil, early industrial uses for soybean 
protein). The chemurgic movement. Industrial uses for 
soybean protein: Wood adhesives (history and background, 
performance properties, technology, markets, current interest. 
Note: These subcategories are repeated for each application), 
plastics, textiles fi bers, paper coatings, other industrial uses 
for soy protein (paper and textile sizing, building materials, 
wallpaper, miscellaneous adhesives {shotgun shell casings, 
charcoal briquets}, water-thinned paints, powder and paste 
paints, resin-oil emulsion and latex paints, printing ink, fi re-
fi ghting foams, other miscellaneous industrial uses for soy 
protein {soy meal in mixed fertilizers, sticker and spreader in 
agricultural sprays–Spraysoy, fermentation media, honeybee 
diets}).
 Industrial uses of soybean oil: Paints, coatings, and 
varnishes, plasticizers, drying oil products (linoleum, 
oil cloth, sealing and caulking compounds, rubberlike 
materials, core oils), lubricants and fl uids (bar chain oils for 
chainsaws, irrigation well lubricants, hydraulic fl uids, slip 
or release agents for concrete and asphalt), oleochemicals 
(dimer acids, trimer acids, diacids, alcohols, amines, 
amides, esters, polyamide resins, soaps, detergents, and 
surfactants), diesel fuel, printing ink, other industrial uses 
for soybean oil (dust suppressants, herbicide and insecticide 
carriers), miscellaneous uses (antifoam agent in aerated 
fermentations such as production of penicillin, streptomycin, 
and tetracycline; soybean oil also signifi cantly increases 
antibiotic yields, probably by providing nutrients; material 
to delay onset of blooms on fruit trees, thus reducing 
susceptibility to frost damage).
 Soybean hulls in industrial products. Potential for 
increased usage of soybean products in industrial products.
 Tables: 1. Basic soybean adhesive formulation. 2. 
Utilization of soybean oil and all fats and oils in the United 
States for industrial products (million lb, 1955-1990; 
the largest uses for soybean oil in 1990 were in resins 
and plastics {106}, and paints and varnishes {50}). 3. 
Comparative properties of diesel and soy diesel fuels. 4. 
Emissions for diesel engines operating on different fuels and 
engine confi gurations.
 Photos show: 1. Henry Ford slamming an ax into a 1940 
automobile trunk lid made of plastic based on soy protein. 2. 
Newly developed plastics (plate, spoon, golf tee) containing 
soy protein, corn starch, and other food-grade ingredients. 
3. Henry Ford in 1941 wearing a soy protein suit, sitting on 
a haystack looking at his straw hat. 4. Wood- and granite-

like building materials produced with soy fl our and recycled 
newspapers by Phenix Co., Mankato, Minnesota.
 Other fi gures: 21.5. Chemicals used in converting 
soybean oil into alkyd resins. 21.6. Chemical reactions 
involved in epoxidation of soybean oil and stabilization of 
polyvinylchloride (PVC). 21.7. Oleochemical derivation 
pathways. 21.8. Structures and reactions of common 
oleochemicals. 21.9. Prices and price ratios between 
petroleum and soybeans and soybean products. Address: 
1. Center for Crops Utilization Research; 2. Dep. of Food 
Science and Human Nutrition. Both: Iowa State Univ., Ames, 
Iowa.

476. AGP–Ag Processing Inc a cooperative. 1995. Annual 
report. 12700 West Dodge Road, P.O. Box 2047, Omaha, 
Nebraska 68103-2047. 28 + 20 p. 31 cm.
• Summary: This annual report is larger in size (30.5 cm) 
and number of pages than any previous report. Net sales 
for 1995 (year ended Aug. 31) were $2,132.295 million, up 
15.7% from $1,842.293 million in 1994. Earnings before 
income taxes: a record $95.151 million, up a whopping 
122.4% from the $42.792 million in 1994.
 “The year of 1995 will be regarded as unique and 
profound in the business.” “Soybean processing and 
vegetable oil refi ning have been the most profi table 
divisions of your cooperative.” “Soy diesel (methyl ester) 
is an emerging market and AGP, through its affi liate 
Ag Environmental Products, has become a leader in the 
marketing of this important, value-added product (p. 5).
 Denis E. Leiting has replaced Urban J. Knobbe as 
Chairman of the Board. Pet Food production is now part of 
Consolidated Nutrition.
 “In May, Ag Environmental Products, LLC was formed 
to research, develop and market industrial soybean oil-
derived products, such as biodiesel. Much credit goes to the 
American Soybean Association state soybean associations, 
check-off boards and the United Soybean Board for 
providing seed money to support soy industrial product 
efforts” (p. 10).
 Adding value: “Production of bypass soybean meal 
began early in 1995 at [AGP’s] Sergeant Bluff and Mason 
City, Iowa, plants.”
 “AGP is one of fi ve major producers of soy fl our and 
grits. Soy fl our is produced at the St. Joseph, Missouri, 
facility and marketed into multiple food and feed 
applications.”
 AGP now produces nearly 2.3 million tons of formula 
feeds. Consolidated Nutrition is the 3rd largest commercial 
feed manufacturer in North America.
 Four pie charts (p. 25) show which kinds of animals 
consume Consolidated Nutrition feeds (swine 28%, dairy 
23%), Master Mix feeds (dairy 37%, beef 23%, swine 23%), 
Masterfeeds (poultry 50%, swine 18%), and Supersweet 
feeds (swine 42%, beef 21%, dairy 20%).
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 The “Financial review and analysis” is a separate insert 
on pages F1 to F20; it contains many bar charts for the years 
1991-1995.
 Photos show: (1) A grain trader talking on the phone 
and the grain trading room. (2) Leiting and Lindsay. (3) A 
combine harvesting soybeans. (4) members of the board of 
directors. Address: Omaha, Nebraska. Phone: (402) 496-
7809.

477. Biodiesel Report (NBB, Jefferson City, Missouri). 1995. 
Sioux Falls, S.D., runs entire bus fl eet on biodiesel blend. 
Special report. p. 3.
• Summary: “The fi rst bus fl eet in the nation to adopt 
biodiesel has committed to extend its use. The Sioux Falls, 
South Dakota, City Council has allocated $60,000 for the 
fuel, its transportation and storage. The 20% biodiesel / 80% 
petroleum diesel blend is to be used in all 32 buses in the 
fl eet.”
 “Sioux Falls was one of the fi rst biodiesel test sites in 
the nation with two separate biodiesel trials conducted by the 
Sioux Falls Transit System in 1992 and 1993.”

478. Associated Press. 1995. ‘Clean bean machines’ 
motor through D.C.: farm scene Indiana Gazette (Indiana, 
Pennsylvania). Nov. 10. p. 12.
• Summary: A fl eet of tour buses and trolleys is in the 
nation’s capital powered by a diesel fuel made from 
soybeans. They run on clean-burning biodiesel fuel provided 
by soybean farmers nationwide. An average acre of soybeans 
provides enough biodiesel to power one of the buses to drive 
200 miles.
 The USDA has helped fi nance efforts to commercialize 
the fuel. The USDA’s Alternative Agriculture Research and 
Commercialization Center has conducted research showing 
that a blend of 20% biodiesel and 80% regular diesel (made 
from petroleum) will enable diesel engines to meet pollution 
standards of the Clean Air Act.
 “Biodiesel is an alternative fuel made from agricultural 
feedstocks, such as animal fat, and oil seeds, such as 
soybeans.” Address: AP Business writer.

479. Hayes, Keri. 1995. Biodiesel comes full circle. 
Bluebook Update (Bar Harbor, Maine) 2(4):3. Oct/Dec.
• Summary: Vogel & Noot Industrienlagenbau GmbH (VNI) 
of Austria has pioneered in the development of technology 
that allows a variety of different oilseeds and their oils 
(incl. soybeans) to be transformed into biodiesel fuel. 
Their techniques can also transform oils and fats at various 
stages of processing, from pure refi ned oil to waste cooking 
oil and grease. The VNI process, like others, involves 
transesterifi cation. But whereas competing processes require 
the use of high temperature and pressure, VNI technology 
uses a specifi c catalyst that allows transesterifi cation at 
normal pressure and room temperature without distillation.

 Vogel & Noot can be found in the ‘95-’96 Soya 
Bluebook Plus. The company has full-page ads on pages 150 
and 201, and a listing on p. 204. Address: Ruthardweg 17, 
Graz 8055, Austria. Phone: 43/316/29010. Contact: Wilhelm 
Hammer.

480. Nelson, Kent. 1995. Re: Soydiesel. Letter to Kenlon 
Johannes, National Biodiesel Board (NBB), Missouri, Dec. 
13. 1 p. Typed, with signature on letterhead.
• Summary: “I appreciate your coming to Asia to promote 
biodiesel and look forward to working closely with you.”
 “I have been talking with the Vice Chairman of the 
Nagano Winter Olympic Committee (ex-vegoil crusher who 
owns 35 gas stations) for a while now about getting them 
to use soydiesel in the ‘98 Games. While it’s been an uphill 
battle with no supplies, no testing having been done, no 
precedents, they have remained open minded and willing 
to listen The other members of his fi rm would like to know 
about biodiesel in Europe. For example, was it used in the 
French Winter Games in 1990? How much is sold in the EU 
/ Germany? Is it common? Is it expensive compared with 
other fuels? Does the government give it preferential tax 
credit? Other subsidies? Is there anything else you know 
about the EU and biodiesel?”
 He has other questions about the USA. Address: 
American Soybean Assoc., 7th fl oor, Tameike Tokyu Bldg., 
1-1-14 Asakusa, Minato-ku, Tokyo 107, Japan. Phone: (03) 
5563-1414.

481. Johannes, Kenlon. 1995. Re: Shipment of fuel to 
JOMO. Letter to Kent Nelson, ASA-Japan, Dec. 28. 3 p. 
Typed.
• Summary: JOMO refers to the JOMO Technical Research 
Center, Saitama prefecture, Japan. The fuel [soy biodiesel] 
supplier is Ag Environmental Products; contact Bill Ayres 
or Doug Pickering. They will ship it in 5-gallon plastic 
containers. The cost will be 500,000 yen, paid for by the 
American Soybean Association, 7th fl oor, Tameike Tokyu 
Bldg., 1-1-14 Asakusa, Minato-ku, Tokyo 107, Japan. 
Attached are 3 letters, two of these from ASA-Japan. 
Address: Executive Director [National Biodiesel Board, 
Missouri].

482. Minnesota Soybean Research & Promotion Council. 
1995. MinnSoy Digest: Annual report, September 1, 1994–
August 31, 1995 (Leafl et). North Mankato, Minnesota. 2 p. 
Dec. 28 cm.
• Summary: During the 1994/95 fi scal the Minnesota 
Council spent $2,064,626 as follows: Research–$919,525 
(44% of total) spent on breeding and genetics, disease and 
pest resistance, weed competitiveness, improving protein 
and oil content (Toyopro, a new high protein special purpose 
variety aimed at the food market was developed by the 
University of Minnesota and released), food science and 
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nutrition (Research scientists at the University of Minnesota 
examined the cancer-preventive properties of soybeans), 
soybean production (studied conservation tillage).
 Promotion–$333,553 (16%) spent on defending, 
maintaining and expanding markets for soybeans. Consumer 
information–$283,615 (14%). “Projects in this area were 
designed to maintain the market share of soybean oil and 
increase awareness of the benefi ts of all soy food products. 
In addition, to educate and inform the consumer about the 
everyday use of soy in order to increase the purchase of soy-
based food products.”
 Producer communications–$198,323 (10%) spent to 
inform producers about the activities and programs being 
conducted with funding from the national soybean checkoff. 
There were radio spots called “’Soy Minutes,’ sponsorship 
of two pages in 8 issues of the MinnSoy Voice newsletter, 
six inserts in the Soybean Digest magazine, three soybean 
leadership conferences, and ongoing efforts to maintain good 
working relationships with all media.”
 Industry information–$160,379 (8%) spent on export 
relations, trade teams, biodiesel, oil for soy ink (At the end 
of fi scal year 1995 it was determined that 96% of the state’s 
newspapers were using soy ink). Address: 360 Pierce Ave., 
Suite 110, North Mankato, Minnesota 56003. Phone: 507-
388-1635.

483. Lapp, Denver; Stanley, David; Ropp, Tim; Cholis, John. 
1995. Soy-diesel blends in aviation turbine engines. West 
Lafayette, Indiana. [27 p.]. 28 cm.
• Summary: This project was funded by the Indiana 
Soybean Growers Association. Contents: Cover letter to 
Indiana Soybean Growers Association. I. Project overview, 
soy-diesel data, and results of other studies. II. Aviation 
applications study.
 Appendix A. Products of fractional distillation in a 
petroleum / oil refi nery due to catalytic cracking (from 
top to bottom, light to heavy): Petroleum gases, gasoline, 
kerosene, diesel oil, lubricants [motor oil], fuel oil, bitumen 
[tar, asphalt]. Appendix B. TPE... setup. Letter from Baere 
Aviation Consulting to Prof. Stanley, concerning viscosity, 
density (specifi c gravity), freeze point and cloud point. 
Address: 1-2. Asst. Professors; 3-4. Students. All: Aviation 
Technology Dep., Purdue Univ., West Lafayette, Indiana.

484. United Soybean Board. 1995. Soybeans. They’re in 
almost everything (Leafl et). St. Louis, Missouri. 3 panels 
each side. Each panel: 22 x 9 cm. [2 ref]
• Summary: This attractive color leafl et, developed for 
USB by the EvansGroup in Seattle, Washington, and 
printed with soy ink, describes the many uses of soybeans. 
A color illustration shows thousands of soybeans in various 
containers, in beer, potato chips, biodiesel, bread, a burger, 
cooking oils, paint, pet food, a plastic bowl, pharmaceuticals, 
lipstick, and glue. A chart shows the many uses of soybean 

oil products (incl. lecithin), whole soybean products, and 
soybean protein products (industrial/technical uses, edible 
uses, and feed uses of soybean meal and hulls). Under 
“Soybean facts,” brief defi nitions are given of soy isolates, 
soy concentrates, soy fl our, soy fi ber and bran, soybean oil, 
soy lecithin, and amino acids.
 Individual state soybean boards could pay to have their 
names printed on the leafl et. They would then use them to 
hand out at expos and fairs. This copy has the Minnesota 
soybean board name and address printed on it. Address: P.O. 
Box 419200, St. Louis, Missouri 63141-9200.

485. Johannes, Kenlon. 1996. Re: Video on biodiesel 
production. Letter to Mr. Wilhelm Hammer, Vogel & Noot, 
Industrieanlagenbau GMBH, 8055 Graz, Austria, Jan. 11. 13 
p. Typed, with signature on letterhead.
• Summary: Vogel and Noot’s video on biodiesel plant 
production was mailed to Mr. Y. Araki, Muko-shi, Kyoto, 
Japan. Attached to the cover letter are 12 p. of letters and 
articles related to biodiesel in Japan. One is a small article 
(no date or source) which states: “Japanese town builds 
methyl ester facility. Aito-cho, a town in Shiga Prefecture, 
Japan, is constructing a facility to produce methyl ester from 
used household edible oil... the town plans to recycle the 
spent edible oil for use as a biodiesel fuel.”
 The NSB letterhead has a new logo in the upper left 
corner. The word “Biodiesel” (a registered trademark) is 
written in all capital letters with the fi rst three letters solid 
blue and the rest with a thin black outline. Above and to the 
left of the “Bio” is the thin blue outline of a white cloud. 
Address: Executive Director, National Biodiesel Board, 1907 
Williams St., P.O. Box 104898, Jefferson City, Missouri 
65110-4898.

486. National Biodiesel Board. 1996. FY95 budget for USB 
funded projects. Jefferson City, Missouri. 5 p. Unpublished 
typescript. Jan. 31.
• Summary: Contents: Research programs and projects: Fuel 
characteristics, engine emissions, engine non-emissions, 
others. Industry information programs & projects: Market 
studies, education–industry, education–end user. Address: 
Jefferson City, Missouri.

487. Biodiesel Report (NBB, Jefferson City, Missouri). 1996. 
Austria hosts 2nd biofuels forum. Jan. p. 3.
• Summary: “The Second European Liquid Biofuels Forum 
will be held in Graz, Austria, September 22-25, 1996. 
Two years after the fi rst European biofuels forum, which 
took place in Tours, France, this year’s event will cover 
feedstocks, conversion technologies, environmental issues 
and the need for joint industry / government collaboration for 
greater biofuels use.”

488. Biodiesel Report (NBB, Jefferson City, Missouri). 1996. 
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Biodiesel use grows in Europe. Jan. p. 3.
• Summary: “Czechoslovakia may have split into two 
separate republics, but the two nations are of one mind when 
it comes to biodiesel. Since 1990, when tests on tractors 
were run using imported Austrian biodiesel, the biodiesel 
industry has taken hold. Today, the Czech Republic boasts 16 
biodiesel plants, with total production of 17.4 million gallons 
per year... most of these plants range in production capacity 
from 150,000–900,000 gallons annually. Meanwhile, an 
additional nine biodiesel production plants have sprung up in 
the Slovak Republic. Total production of all Slovak plants is 
about 2.25 million gallons annually, with most Slovak plants 
in the 150,000–450,000 gallon annually production range.”
 For more information: Werner Korbitz, Graben 14/3, 
A-1014 Vienna, Austria.

489. National Biodiesel Foundation. 1996. Re: Upcoming 
board of directors meeting. Letter to NBF directors, Feb. 13. 
21 p. Typed, without signature on letterhead.
• Summary: Contents: (1) Cover letter from Kenlon 
Johannes. The “NBF will meet the evening of February 24, 
1996, at 7:00 p.m. at the Hilton Suites in Phoenix, Arizona... 
Please review and bring these materials to the meeting with 
you. Also please bring your Foundation Book along to the 
meeting.” (2) NBF board meeting agenda (1 p.). (3) NBF 
board of directors and offi cers, with contact information (1 
p.). (4) NBF director proxy statement (1 p.). (5) Bylaws of 
the National Biodiesel Foundation (amended 15 Sept. 1995) 
(5 p.). (5) Minutes of NBF board of directors meeting on 9 
Dec. 1995 at Stouffer Concourse Hotel, St. Louis, Missouri 
(1 p.). (6) Minutes of NBF board of directors meeting on 15 
Sept. 1995 at Hotel Fort Des Moines, Des Moines, Iowa (2 
p.). (7) Minutes of NBF board of directors meeting on 19 
July 1995 at Marriott Pavilion Hotel, St. Louis, Missouri 
(2 p.). (8) Minutes of NBF board of directors meeting on 
16-17 March 1995 at Hyatt Regency on the Riverwalk, San 
Antonio, Texas. Plus 2 pages of objectives and activities 
(prioritized) (5 p.). (9) Minutes of NBF teleconference call, 
30 Jan. 1995 (2 p.). (10) Minutes of NBF board of directors 
meeting on 16 Jan. 1995 at Capital Plaza Hotel, Jefferson 
City, Missouri (1 p.). Basic fi nancial documents. USB 
contributed $2,723,036 in FY 1993, $3,110,493 in 1994, and 
$3,066,510 (proposed) in 1995. Address: P.O. Box 104624, 
1907 Williams St., Suite B, Jefferson City, Missouri 65110-
4624. Phone: (573) 761-0526.

490. Nelson, Kent. 1996. Re: Soydiesel. Letter to Kenlon 
Johannes, National Biodiesel Board (NBB), Missouri, Feb. 
23. 1 p. Typed, on letterhead.
• Summary: “Spoke with representatives at Apollo Group 
today. They are still very interested in introducing Soydiesel 
at the ‘98 Winter Olympics [to be held at Nagano, Japan].” 
They would like info on the use of Biodiesel (who, what, 
when, how much) at the 1992 Summer Olympics in 

Barcelona, Spain, and an update on the 1996 Summer 
Olympics in Atlanta, Georgia, USA. “Obviously the more 
precedents the better for us.” Address: American Soybean 
Assoc., 7th fl oor, Tameike Tokyu Bldg., 1-1-14 Asakusa, 
Minato-ku, Tokyo 107, Japan. Phone: (03) 5563-1414.

491. Biodiesel Report (NBB, Jefferson City, Missouri). 1996. 
Yellowstone test site for biofuels projects. Feb. p. 3.
• Summary: “A 1995 Dodge 3/4 ton pick-up truck with 
a 5.9-liter Cummins diesel engine has been operating in 
Yellowstone National Park [Wyoming] on rapeseed oil-based 
biodiesel for nearly a year now with good results,...” Another 
project in Yellowstone is testing biodiesel for “emissions 
reduction in 2-stroke snowmobile engines.”

492. Biodiesel Report (NBB, Jefferson City, Missouri). 1996. 
Volkswagen models gear up for biodiesel use. Feb. p. 4.
• Summary: “The Liquid Biofuels Newsletter last December 
noted that all Volkswagens from model-year 1996 on in 
Germany, will be able to operate on biodiesel, making 
Volkswagen the fi rst automobile company to ready their 
models to operate on renewable fuel.”

493. National Biodiesel Board. 1996. Committee list for 
conference calls and QSSB executives. Jefferson City, 
Missouri. 2 p. Unpublished typescript. March 20.
• Summary: The committees are: Executive committee. 
Board of Directors. Research committee. Industry 
information committee.
 QSSB [Qualifi ed State Soybean Boards] executives (as 
of April 1996). Address: Jefferson City, Missouri.

494. National Biodiesel Board. 1996. USB funded FY96 
projects. Jefferson City, Missouri. 4 p. Unpublished 
typescript. March 27.
• Summary: Includes 3 pages of FY96 project codes (as of 5 
April 1996). Address: Jefferson City, Missouri.

495. Biodiesel Report (NBB, Jefferson City, Missouri). 1996. 
Cincinnati Metro receives recognition for biodiesel use. 
March. p. 4.
• Summary: “The Cincinnati Metro has been recognized 
by the United Soybean Board (USB) for its pioneering 
efforts with biodiesel. The city’s bus service received USB’s 
domestic marketing award for industrial soybean uses during 
the Commodity Classic held in Phoenix, Arizona, late last 
month.”
 Keith Stimpert, executive director of the Ohio Soybean 
Council, noted that “’Cincinnati has a very high profi le in 
its efforts with biodiesel. The photo of their “Bean Bus” 
has become the epitome of the whole national biodiesel 
effort with urban buses... Their quality assurance manager, 
John Buchan, has also been very visible. He has traveled 
around the country to give lectures on their experiences with 
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biodiesel.’”

496. National Biodiesel Board. 1996. Biodiesel information 
kit: Fuel facts (Portfolio). Jefferson City, Missouri. 10 
inserts. March. 30 cm.
• Summary: Contains Fuel Facts, mostly single-sided leafl ets 
with the following titles, all dated March 1996: (1) Biodiesel 
in cold weather. (2) Biodiesel blends compared to diesel. (3) 
Biodegradability and toxicity information. (4) Completed 
projects and reports available (2 p.). (5) Emissions profi le. 
(6) Practical alternative for marine market. (7) Easier on 
marine environment. (8) Biodiesel [basics]. (9) Promising 
future for mining industry. (10) Regulatory chronology 
(1970-1998). Address: P.O. Box 104898, 1907 Williams St., 
Jefferson City, Missouri 65110-4898. Phone: 314-635-3893.

497. National Biodiesel Board. 1996. Storage inventory list. 
Jefferson City, Missouri. 3 p. Unpublished typescript. April 
3.
• Summary: Institutional archives. Describes what is 
stored in each of 97 numbered boxes. Plus 9 miscellaneous 
containers. Address: Jefferson City, Missouri.

498. Biodiesel Report (NBB, Jefferson City, Missouri). 1996. 
National Biodiesel Foundation gearing up for activity. April. 
p. 2.
• Summary: “Although the National Biodiesel Foundation 
(NBF) was established more than a year ago, the 
organization had to await proper tax classifi cation from the 
Internal Revenue Service (IRS) before it could begin most 
of its activities.” Now NBF’s “executive director Kenlon 
Johannes expects the Foundation to become more active in 
soliciting funds.” NBF’s “focus is on assisting biodiesel’s 
move toward greater commercialization, especially in the 
urban transit, government and regulated fl eets, marine and 
mining markets.
 “For more information: Kenlon Johannes, executive 
director, National Biodiesel Foundation, P.O. Box 104624, 
1907 Williams St., Suite B, Jefferson City, Missouri 65110.” 
Phone and fax numbers are given.

499. Biodiesel Report (NBB, Jefferson City, Missouri). 1996. 
European Biodiesel Board formed, new plant inaugurated. 
April. p. 2.
• Summary: “Key biodiesel producers in Europe, 
representing an annual production capacity of more than 
150 million gallons of vegetable oil methyl esters, joined 
forces to form the European Biodiesel Board (EBB). Novaol 
Company’s Claudio Rochietta, which has affi liates in Italy 
and France, will serve as president.”
 “In addition to Novaol, Diester Industries in France, 
Oelmuhle Conneman in Germany, BME / VNR in Germany, 
Oelmuhle Bruck in Austria and SISAS in Belgium also 
became charter members last November.

 “The EBB met April 24 to help inaugurate a new 24 
million gallon biodiesel plant in Germany. The plant is 
operated by Oelmuhle Leer Conneman GmbH & Co., one 
of EBB’s charter members. The company is also an affi liate 
of Oelmuhle Hamburg AG, in Hamburg, which belongs 
to Archer Daniels Midland Company, based in Decatur, 
Illinois.”

500. Biodiesel Report (NBB, Jefferson City, Missouri). 1996. 
NOPEC Corp. begins biodiesel production. April. p. 4.
• Summary: “One of NBB’s newest associate members, 
NOPEC Corp., recently began full-scale, round-the-clock 
biodiesel production in its Lakeland, Florida, plant.” The 
company makes biodiesel out of vegetable oil from grease 
traps, as well as from new soybean oil.

501. Akasaka, Yukio. 1996. Effect of soybean methyl ester 
on fuel quality and exhaust emissions from the latest DI 
diesel engine in Japan. Toda city, Saitama prefecture, Japan. 
16 p. May 6. 28 cm.
• Summary: Conclusions: (1) Cetane number of the SME 
(soybean methyl ester) is 46. So, the addition of the SME to 
commercial diesel fuel will not cause any ignition quality 
problems. (2) The SME-blended fuel needs to be changed 
to improve its cold fl ow properties; its cloud point is 1ºC. 
(3) Diesel fuel containing 20% SME shows the following 
changes in emissions: Unburned hydrocarbons (HC): 6% 
reduction. Carbon monoxide (CO): 3% reduction. Oxides of 
nitrogen (NOx): 3% increase. Particulate matter (PM): 9% 
reduction. Soluble organic fraction (SOF) of the particulate 
matter: 24% increase. (4) Diesel fuel containing 20% SME 
shows the following changes in performance: Fuel economy: 
1.5% increase. Maximum torque: 1-3% reduction. Address: 
JOMO Technical Research Center, Niizo-Minami 3-17-5, 
Toda-shi, Saitama-ken, Japan.

502. Johannes, Kenlon. 1996. Biodiesel: Present and future. 
Jefferson City, Missouri. 8 p. Unpublished typescript. May 
30.
• Summary: Contents: Introduction. Advantages. Challenges. 
Markets. Marine market. Underground mines and confi ned 
areas. Engine testing (emissions). Engine testing (non-
emissions). Fuel standards. Conclusions. Biodiesel has 
already become a success in Europe. Address: Executive 
Director, National Biodiesel Board, 1907 Williams St., Suite 
B, Jefferson City, Missouri 65110-4898. Phone: (573) 635-
3893.

503. Biodiesel Report (NBB, Jefferson City, Missouri). 1996. 
Industry pursues B20 as “offi cial” alternative fuel. May. p. 1.
• Summary: “The National Biodiesel Board (NBB) is 
working to demonstrate to the U.S. Department of Energy 
(DOE) the benefi ts of B20 as an alternative fuel... B20 is 
defi ned as a 20 percent blend of biodiesel and traditional 
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petroleum diesel.
 “In March [1996], the DOE announced that it had 
formally approved neat, or 100 percent, biodiesel as an 
EPACT alternative fuel. At the same time, the DOE also 
stated that it did not have suffi cient information to make a 
reasoned decision on approving a blend of biodiesel with 
diesel fuel, such as B12, as a separate EPACT alternative 
fuel.” DOE is interested in national security benefi ts, 
environmental advantages, and the amount of petroleum 
displaced by potential biodiesel blends.

504. Biodiesel Report (NBB, Jefferson City, Missouri). 1996. 
NBB joins StratSoy Internet web site. May. p. 2.
• Summary: “Additional information on biodiesel can now 
be obtained from NBB through the Internet’s World Wide 
Web. The address of NBB is http://www.ag. uiuc.edu/-nbb, 
and is part of the StratSoy home page maintained by the 
University of Illinois, on behalf of the United Soybean Board 
(USB).”
 “More than 17,000 guests visited the StratSoy Web site 
last month...”

505. ASA Today (St. Louis, Missouri). 1996. John Gordley on 
membership, vigilance, and opportunities. 2(8):2. June.
• Summary: The American Soybean Association (ASA) 
retained the services of John Gordley and his fi rm, Gordley 
Associates, in 1993 to help them shape a policy agenda 
for U.S. soybean producers and the U.S. oilseeds industry. 
Gordley worked for 5 years as a Legislative Assistant to 
Senator Robert Dole. Remember, checkoff dollars cannot 
be used for legislative efforts. John and his staff lobby for 
soybean interests in Washington, DC. The major issues 
they deal with are farm programs, trade, environmental and 
conservation, new uses, biodiesel, and crop insurance.
 ASA farm leaders and voting delegates set two basic 
priorities for the 1996 farm bill program: Increased planting 
fl exibility and an improved safety net from the soybean 
marketing loan. They achieved full planting fl exibility and 
a marketing loan set by formula rather than being fi xed at 
$4.92 per bushel. Producers can expect the loan level to go 
up to $5.26 per bushel for the 1997 crop year.
 “ASA members are a key part of everything we do 
in Washington. If it weren’t for our broad membership of 
soybean producers in 29 states, we wouldn’t have the clout 
and attention we receive on Capitol Hill. In Washington, we 
draw on state boards and their affi liates on a regular basis for 
grassroots support.”
 Concerning the 1996 elections: “We’re closely watching 
the administration for enforcement of trade agreements, and 
whether our foreign customers and competitors are abiding 
by those agreements. Exports are really where our future 
lies in terms of being able to increase soybean production at 
prices that are profi table to growers. We are also focused on 
getting regulatory relief from Federal policies and programs 

for farmers in rural areas.”
 Question: “Where do you see agriculture going in the 
next ten years? Gordley: Global agriculture has nothing to 
do but grow as far as market demand is concerned. In terms 
of population growth, a higher standard of living and a better 
quality diet, especially in Asia, the United States should 
be the major supplier to meet that demand. Although the 
1980’s and early 90’s were tough times for agriculture, all 
indications point to sustained growth compared to what we 
saw a decade ago.” Three photos show John Gordley.

506. Biodiesel Report (NBB, Jefferson City, Missouri). 1996. 
Sunrider still making waves for biodiesel. June. p. 4.
• Summary: “More than two million people have seen the 
Sunrider since it set off to circle the globe in July 1992.” 
Since Last September, Capt. Bryan Peterson and Sunrider 
have been present at a number of prominent boat shows. 
“Sunrider’s tenure with NBB ended in March, but Peterson 
continues to schedule and attend a number of events on 
behalf of biodiesel.”
 Note: This issue of Biodiesel Report is about boating 
and the marine market. A San Francisco chapter of the 
Marine Biodiesel League was founded this past April.

507. National Biodiesel Board. 1996. Board of directors 
and related documents. Jefferson City, Missouri. 15 p. 
Unpublished typescript. July 3.
• Summary: (1) The states represented are: Indiana, Iowa 
checkoff, Iowa association, Illinois checkoff, Missouri, 
Nebraska, Ohio, South Dakota, Michigan, Minnesota, SC/
TN [South Carolina and Tennessee, combined as one], 
Wisconsin. For each state is given: One farmer representative 
and one staff rep. Staff (incl. Kenlon Johannes, executive 
director, and Jeffrey Horvath, Program director) and the 
executive committee are listed at the end.
 (2) NSDB associate members: Cargill, TRT (Twin 
Rivers Technology), OSGMB (Ontario Soybean Growers’ 
Marketing Board [Canada]), FPRF (Fats & Proteins 
Research Foundation, Inc.), NOPA / AGP (John Campbell), 
AEP (Ag Environmental Products, Doug Pickering), 
NOPEC.
 (3) USB and the American Soybean Association staff. 
(4) Cooperators. (5) Potential members and other QSSBs.
 (6) Consultants (7) Sub-contractors. (8) Agricultural and 
related organizations.
 (9) Observers and advisors (government). (10) 
Observers and advisors (industry). (11) Observers and 
advisors (information & research services). Address: 
Jefferson City, Missouri.

508. Biodiesel Report (NBB, Jefferson City, Missouri). 1996. 
NBB positioning biodiesel with petroleum industry. July. p. 
1.
• Summary: “As part of a strategy to commercialize 
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biodiesel, the National Biodiesel Board is working with... 
petroleum marketers and diesel additive manufacturers.” The 
biodiesel industry is at a crossroads, says consultant Paul 
Nazzaro. It needs to build trust and confi dence with these 
two groups “in order to get them interested in using biodiesel 
as a fuel supplement.” A major goal is to provide educational 
awareness about the “advantages biodiesel offers in terms 
of lubricity, cetane and power density, which are properties 
most other alternative fuels don’t have.”
 Nazzaro adds: “’Two national additive companies have 
already expressed interest in premium diesel packages, 
and one petroleum has indicated their company may want 
to become a biodiesel distributor for marinas in the East. I 
hope to identify at least six strong marketers by the end of 
September,’ he reports.”

509. National Biodiesel Board. 1996. Calendar of 
[upcoming] events. Jefferson City, Missouri. 4 p. Aug. 22. 
Unpublished typescript.
• Summary: Gives date, location, place and person in charge, 
from Aug. 1996 to June 1997. Address: Jefferson City, 
Missouri.

510. Thompson, Kate. 1996. Sergeant Bluff will get new 
AGP facility. Sioux City Journal (Iowa). Aug. 24. p. A3.
• Summary: Ag Processing Inc. (AGP) plans to build a $6 
million plant to make methyl esters and crude glycerin from 
soybean oil at Sergeant Bluff, where the cooperative already 
has a soybean crushing plant. Last month, the company was 
granted a tax abatement for the new facility by the Woodbury 
County Board of Supervisors. The new plant is expected 
to by completed by the end of this year and to add 7 new 
jobs at Sergeant Bluff. “Methyl esters are used in biodiesel 
fuels, industrial cleaning solvents and [as an adjuvant in] 
an agricultural spray that improves herbicide performance.” 
Biodiesel is a soy-based additive for diesel fuel just as 
ethanol is a corn-based additive for gasoline. The plant is 
expected to use 3½ million bushels of soybeans each year 
(about 90,000 acres). Address: Journal staff writer.

511. Biodiesel Report (NBB, Jefferson City, Missouri). 1996. 
Favorable results from 100,000 miles with Cummins engine. 
Aug. p. 3. Special government fl eets issue.
• Summary: Dr. Leon Schumacher reports that a 1991 
Dodge pickup truck, owned by the University of Missouri-
Columbia, has been operating on neat [100%] soy-based 
biodiesel for 100,000. “It was dismantled and evaluated with 
Cummins representatives on hand.”
 “The Cummins representatives gave the engine a 
favorable report. They said it was cleaner than they had 
expected, and showed the same or less wear than they had 
anticipated. It was cleaner than a diesel engine would be 
after 100,000 miles, and was not wearing excessively,...”

512. Campbell, John. 1996. Corporate corner: It’s offi cial! 
AGP is building a soydiesel plant which will be online by 
year-end. ASA Today (St. Louis, Missouri) 2(10):4. Sept.
• Summary: The AGP Board approved the new plant as 
part of the cooperative’s strategic plan to develop new 
value-added uses for soybean oil. The six million gallon 
plant will be located at Sergeant Bluff, Iowa, next to 
AGP’s existing soybean crushing plant. “The facility will 
receive some fi nancial support from the State of Iowa and 
Woodbury County. However without the past and present 
support from soybean farmers through the ASA [American 
Soybean Association], the United Soybean Board and state 
associations and boards, AGP would not have proceeded 
with this project.
 “In addition to Soydiesel, AGP and its marketing 
partnership, Ag Environmental Products (AEP), will 
manufacture and market industrial cleaning solvents and 
agricultural spray adjuvants made from soybean oil methyl 
esters.
 Many soybean producers have expressed skepticism 
about the viability of a fuel that costs 3 times the price of 
regular diesel fuel. Moreover, biodiesel does not have a 
tax incentive like ethanol to bring it down to street fuel 
prices. But Soydiesel has a bright future in niche markets. 
Remember that a small fuel market is a big soybean oil 
market. A tiny one tenth of one percent of the U.S. diesel 
fuel market would require 440 million pounds of soybean 
oil–more than the capacity of the new plant. Address: 
Vice president, corporate affairs & industrial products, Ag 
Processing Corp.

513. AGP–Ag Processing Inc a cooperative. 1996. Annual 
report. 12700 West Dodge Road, P.O. Box 2047, Omaha, 
Nebraska 68103-2047. 28 + 20 p. 28 cm.
• Summary: Net sales for 1996 (year ended Aug. 31) were 
$2,764.549 million, up 28.6% from $2,150.422 million in 
1995. Earnings before income taxes: $56.221 million, down 
41.1% from the record $95.151 million in 1995.
 “Strong returns were again posted by the soybean 
processing group, primarily the result of continuing growth 
in meal demand... Also, AGP began construction of a new 
soybean crushing plant at Emmetsburg, Iowa.” It is the fi rst 
new soybean processing plant built in the Company’s history. 
It is slated for opening by the harvest of 1997.
 “Continuing our value-added efforts, a processing 
plant to manufacture methyl esters from soybean oil is 
being constructed at Sergeant Bluff, Iowa. While known 
primarily as soydiesel, methyl esters have many other uses 
in addition to motor fuel, and we plan to capitalize on these 
opportunities. AGP is the second processor in the U.S. to 
build this type of plant and, despite being medium risk, we 
believe that this market will continue to expand” (p. 4).
 AGP fi nished constructing a corn processing and ethanol 
plant at Hastings, Nebraska. It began operating in Nov. 
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1995, and is already making money. Pelleting projects were 
completed in Dawson, Minnesota, and St. Joseph, Missouri.
 “ProAgro, a Venezuelan food and feed business in which 
Ag Processing has a substantial investment, is doing as well 
as expected.”
 “AGP began manufacturing high bypass soybean meal, 
Amino Plus [brand name; renamed AminoPlus in 2001], at 
Mason City as well as Sergeant Bluff, Iowa. Amino Plus, 
developed through AGP research, has been shown to increase 
milk production up to ten percent in lactating dairy cattle. 
The patent for this process is pending.”
 “Nine hundred hopper cars were added to the rail 
fl eet...”
 New directions: “Methyl ester is the product remaining 
after glycerin (a food and cosmetic ingredient) is removed 
from soybean oil. AGP’s methyl ester products are marketed 
by Ag Environmental Products, LLC.” Discusses methyl 
ester applications at length (p. 22-23). Photos show: (1) The 
board of directors. (2) Top management. Address: Omaha, 
Nebraska. Phone: (402) 496-7809.

514. Biodiesel Report (NBB, Jefferson City, Missouri). 1996. 
Why is biodiesel considered an option for underground 
mining? Sept. p. 4. Special underground mining issue.
• Summary: 1. Biodiesel is safer to use than petroleum 
diesel. The fl ash point of pure biodiesel is more than 300 
degrees vs. 140 degrees F. for #2 diesel. 2. Biodiesel 
reduces particulate matter signifi cantly. Diesel particulate is 
suspected to be a carcinogenic material. 3. Biodiesel exhaust 
is less offensive. 4. Biodiesel does not require special 
storage. 5. Biodiesel operates in conventional engines. 6. 
Biodiesel may help meet future regulations.

515. Product Name:  SoyGold (Soy Methyl Esters; 
Biodiesel); SoyGold Marine Clean Power Formula; SoyGold 
1000, 2000 Industrial Solvent.
Manufacturer’s Name:  Ag Processing Inc a cooperative 
(AGP).
Manufacturer’s Address:  Sergeant Bluff, Iowa.
Date of Introduction:  1996 November.
Ingredients:  Soybean oil.
How Stored:  Shelf stable.
New Product–Documentation:  AGP News. 1996. Dec. p. 
1, 6. “Methyl esters: A new direction for AGP! New plant at 
Sergeant Bluff, Iowa operational–Will serve new markets!” 
“AGP’s new methyl ester production plant at Sergeant Bluff, 
Iowa, became operational in late November,...”
 “AEP has a biodiesel product called SoyGold Marine, 
which is designed for the pleasure boating industry (see story 
on page 7).”
 “Another area that has great potential for modifi ed 
methyl esters is as an industrial cleaning solvent. Traditional 
cleaning solvents have been targeted by the Environmental 
Protection Agency (EPA) for a phase out, and the chemical 

makeup of methyl ester makes them an ideal substitute. 
Methyl ester-based solvents clean as well as other solvents 
and can be handled as a non-hazardous material. This 
product is available from AGP as SoyGold 1000 and 2000 
Industrial Solvent.”
 Hager, Stacey. 1997. “Soydiesel gets on-farm debut.” 
Soybean Digest. May/June. p. 5. “Soybean growers in 
seven states now can buy soydiesel at the pump and in bulk. 
Freeman (South Dakota) Co-op Oil / Fertilizer recently 
became the fi rst retailer to offer diesel fuel containing 
SoyGold for farm and commercial use.”
 AGP Annual report. 1997. Industrial products: AGP 
now produces methyl ester at its soybean processing plant 
in Sergeant Bluff, Iowa; it is “the product remaining after 
glycerin (a food and cosmetic ingredient) is removed from 
soybean oil.” “’SoyGold’ is the fl agship label [brand] of 
AGP’s line of methyl ester products” (p. 26).

516. ASA Today (St. Louis, Missouri). 1996. ASA obtains 
Senate Minority Leader’s support for approval of biodiesel 
as an alternative fuel. 3(1):1. Oct/Nov.
• Summary: The American Soybean Association’s Mark 
Berg obtained a commitment from Tom Daschle (Democrat, 
South Dakota). A portrait photo shows Berg.

517. Campbell, John. 1996. Corporate corner: Two things 
farmers can do to promote biodiesel. ASA Today (St. Louis, 
Missouri) 3(1):6. Oct/Nov.
• Summary: For more than 10 years, farmers have had to 
fi ght the battle for renewable fuels (biodiesel and ethanol) 
on the grounds of environmental benefi t, budget savings, 
and agricultural well-being. But a Senate hearing on 2 Oct. 
1996 changed all that. High ranking military and intelligence 
experts testifi ed, for the fi rst time, about the national security 
implications of the growing U.S. dependence on foreign oil.
 Farmers should do two things now: (1) Contact “your 
local fuel supplier and ask what percent of soydiesel is 
in their premium diesel. When they say zero, ask them 
to” please consider adding some for better lubricity and 
performance. (2) Let the person or company that applies your 
post-emergence herbicides know that you want metholated 
seed oil (MSO) in your herbicides next season. Address: 
Vice president, corporate affairs & industrial products, Ag 
Processing Corp.

518. Chang, David Y.Z.; Van Gerpen, Jon H.; Inmok, Lee; 
Johnson, Lawrence A. 1996. Fuel properties and emissions 
of soybean oil esters as diesel fuel. J. of the American Oil 
Chemists’ Society 73(11):1549-55. Nov. [17 ref]
• Summary: The effects of using methyl and isopropyl esters 
of soybean oil with No. 2 diesel fuel were investigated at 
several steady-state operating conditions in a four-cylinder 
turbocharged diesel engine. Fuel blends containing 20, 50 
and 70% of methyl soyate and 20 and 50% of isopropyl 
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soyate were tested. Both methyl and isopropyl esters 
provided signifi cant reductions in particulate emissions 
compared with No. 2 diesel fuel. Address: 1. Dep. of 
Mechanical Engineering, Iowa State Univ., Ames, Iowa 
50011.

519. Horvath, Jeffrey M. 1996. Biodiesel: Fueling the future. 
Executive Feedback–The Journal of Agriculture (Huntsville, 
Alabama) 1(1):82-85. Nov.
• Summary: “Using combustion to produce energy results 
in the destruction of the natural resources and raw materials 
used for fuel. Much effort is being expended by society to 
greatly limit, or even eliminate, combustion as a source of 
energy in order to conserve our precious natural resources. 
The problem with this approach is that this same society has 
developed the base of its global energy infrastructure around 
combustion.
 “We in the United States have added fuel to the fi re 
(no pun intended) by building the majority of our energy 
infrastructure on petroleum-based fossil fuels which we 
know someday will be depleted and which depend on foreign 
entities for adequate supply. Price wars and real wars have 
been waged to ensure that this infrastructure is supported. 
These and other events should be viewed as an indicator 
that the petroleum age is waning. Society must pursue 
complementary and alternative technologies in preparation of 
a world which lacks a plentiful supply of petroleum products.
 “For nearly two decades, there has been a national 
policy to foster and use domestically produced renewable 
resources as a source of fuel. During the same period, the 
US has also focused considerable legislation on our energy 
use’s impact on the environment. Biodiesel, a fuel similar to 
diesel fuel, is being actively promoted by supporters of both 
agendas as a practical and positive medium for application of 
their respective charters.
 “Petroleum-based diesel and biodiesel have two things 
in common: Both fuels are a product of the earth and both 
are burned to produce energy. However, the origin and the 
impact of their use greatly differentiate the two. Biodiesel 
harnesses the energy that the earth naturally and cyclically 
produces. Biodiesel is derived from agriculturally produced 
vegetable oils, recycled cooking oils, and rendered animal 
fats (chicken fat, beef tallow, etc.) whereas petroleum diesel 
is extracted from the earth. Biodiesel relies on the earth’s 
natural cycles for its feedstock and taken in the aggregate, 
it is a feedstock that never runs dry. So it is a case of natural 
renewal vs. depletion and our culture obviates one over the 
other. America the Beautiful opens by pointing out our innate 
agricultural capacity, not by referencing the silhouette of oil 
drilling rigs.
 “The infrastructure for biodiesel use is homogeneous 
with that for diesel. Little or no changes are required. 
Biodiesel can be used in virtually any existing diesel engine 
without degradation of performance or fuel economy and 

results in substantially improved exhaust emission levels. 
Biodiesel can be distributed through existing petroleum 
pipelines and tanks. On a local level the fuel is fully 
compatible with existing vehicle and fuel dispensing 
equipment. Based on these facts, many transportation 
agencies are looking to biodiesel as their method of 
complying with mandated regulatory requirements such as 
the Clean Air and Energy Policy Acts.
 “The economics of biodiesel use in these applications 
is not as straight forward. Biodiesel currently costs 
approximately $3 per gallon in its “neat” (100%) form. 
This is approximately double the cost of petroleum based 
diesel. However, if one considers the sum of vehicle (or 
vehicle conversion) cost, the expense of changes to existing 
infrastructure, and the negative impact to operating costs 
required to incorporate the use of other alternate fuels 
such as compressed natural gas (CNG), liquefi ed natural 
gas (LNG), methanol or propane, biodiesel is the cost 
effective solution. Improvements in production processes, 
development of multifeedstock production formulae, 
increased production volume, etc., will all serve to reduce the 
unit cost of biodiesel. Consequently, the balance of biodiesel 
vs. other alternate energy sources in a business case is 
achievable.
 “Biodiesel is safer to produce, handle and use than 
other fuels. In the environment, biodiesel degrades as fast as 
sugar and is safer than table salt from a toxicity standpoint. 
It has a signifi cantly higher fl ash point than petroleum-based 
diesel and avoids the risk of high-pressure storage associated 
with CNG. The by-products of biodiesel production include 
glycerin and an organic fertilizer. Additionally, biodiesel has 
a positive energy balance (at least 3:1), meaning more energy 
is produced than consumed when producing biodiesel.
 “Biodiesel has been demonstrated and tested in many 
applications including the transit, marine, mining, and 
construction markets. Aviation, power generation, as 
well as its use as an additive in various low blends with 
petroleum diesel are all being actively explored. Biodiesel 
has been shown to enhance the performance and lubricity 
of petroleum-based diesel when they are blended to create 
a ‘premium’ diesel. Thus, biodiesel compliments all diesel 
applications, even the use of the petroleum based fuel itself.
 “The commercialization of biodiesel requires 
signifi cant and continued involvement from its stakeholders. 
Technology development in production processes, handling 
and storage, as well as fuel / engine systems is also in order. 
The government, as well as the private sector, needs to take 
an active role in these elements in order to bridge the cost 
gap and foster the advancement of needed science. It is the 
charter of the National Biodiesel Board (NBB) to act as the 
principal liaison between the stakeholders in this effort. The 
NBB was formed to create and maintain the biodiesel market 
and serve as the repository for biodiesel technology. In 
future editions of Executive Feedback, the NBB will provide 
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details of current biodiesel research and development, market 
applications, regulatory activity, demonstration projects and 
other issues pertinent to the biodiesel industry. I hope you 
will benefi t from this information and participate in the effort 
to commercialize the use of biodiesel, build a sustainable 
society, and enhance America’s energy and economic 
security.” Address: CEO, National Biodiesel Board, Jefferson 
City, Missouri.

520. Johannes, Kenlon. 1996. National Biodiesel Foundation 
executive director’s report: September 15, 1996–December 
10, 1996. Jefferson City, Missouri. 4 p. Unpublished 
typescript. Dec. 10. [Eng; Jap]
• Summary: Contents: Activities during period. Next steps / 
future goals. Address: Executive Director, National Biodiesel 
Foundation [Jefferson City, Missouri].

521. AGP News (Omaha, Nebraska). 1996. Methyl esters: A 
new direction for AGP! New plant at Sergeant Bluff, Iowa 
operational–Will serve new markets! Dec. p. 1, 6.
• Summary: “AGP’s new methyl ester production plant 
at Sergeant Bluff, Iowa, became operational in late 
November, meeting the company’s goal of having the plant 
on line before the end of the year. ‘Our employees are to 
be commended for their dedication and determination in 
accomplishing this project’ said Joe Meyer, AGP Group 
Vice-President. ‘We are up and running and expecting 
exciting things for methyl ester products.’
 “The new methyl ester plant comes on the heels of 
AGP’s corn processing plant built in Hastings, Nebraska, 
last year and represents another entry for the company 
into industrial value-added products. ‘This venture fi ts 
our mission of adding value to agricultural products,’ said 
Meyer. John Campbell, Vice-President, Industrial Products 
noted that soybean farmers, through their state and national 
producer associations, have invested heavily in research for 
new uses for soybean oil, such as soydiesel. ‘It was time for 
someone in the industry to step up to the plate and commit 
to what is now an untested and somewhat risky market,’ 
said Campbell. ‘AGP’s past success allowed us to take some 
leadership in this area.’
 “Methyl ester is better known as ‘soydiesel’ but there 
are many other uses for this product in addition to a fuel 
additive. While soydiesel is expensive–three times the cost 
of diesel–the trade-off is that it greatly reduces smoke and 
fumes, is biodegradable, and can be mixed with petroleum 
diesel with no equipment alterations necessary. ‘As our 
society becomes more environmentally conscious, some 
markets will be forced to change to products such as 
soydiesel and other markets will be consumer-driven,’ said 
Campbell. Examples are public fl eets in metropolitan areas 
using soydicsel to meet clean air regulations (forced) and 
usage in the pleasure boating industry by people concerned 
about polluting harbors and lakes (consumer driven). The 

states of Iowa and Nebraska are running soydiesel in their 
highway maintenance fl eets because they realize it is good 
for economic development, added Campbell.
 “Marketing of AGP’s methyl esters products is 
performed through Ag Environmental Products, LLC (AEP), 
Lenexa, Kansas, which was formed in 1995 and is an AGP 
subsidiary partnership. ‘AEP has been out there with small 
amounts of product, introducing ourselves for the time when 
we get our production capacity going,’ said Campbell. AEP 
has a biodiesel product called SoyGold Marine, which is 
designed for the pleasure boating industry (see story on page 
7).
 “Methyl esters are also fi nding increased usage in 
agricultural sprays because they make the active ingredients 
in herbicides more effective. ‘Methyl Ester Adjuvants or 
Methylated Seed Oils (MSG’s) have been used for the past 
ten years but have really come on recently as agricultural 
producers are conducting more post-emergent application 
of herbicides,’ said Campbell. ‘By using MSG’s, producers 
are able to reduce chemical applications while having more 
effective weed kills.’
 “Another area that has great potential for modifi ed 
methyl esters is as an industrial cleaning solvent. Traditional 
cleaning solvents have been targeted by the Environmental 
Protection Agency (EPA) for a phase out, and the chemical 
makeup of methyl ester makes them an ideal substitute. 
Methyl ester-based solvents clean as well as other solvents 
and can be handled as a non-hazardous material. This 
product is available from AGP as SoyGold 1000 and 2000 
Industrial Solvent.
 “Another environmentally exciting use of methyl ester 
is in soil and water clean-up following oil spills. Application 
of methyl ester to contaminated soil increases the rate at 
which bacteria grow and consume oil, therefore speeding the 
recovery period. In water, methyl ester draws oil molecules 
together, immediately clearing a portion of the water and 
confi ning the contamination to a smaller surface area which 
can be more easily removed.
 “’We are excited about the emerging markets for methyl 
esters and anticipate demand for these products will grow,’ 
said AGP CEO Jim Lindsay. He also noted that with the 
GATT agreement changes, soybean oil supply in the U.S. 
could build, making it vital that processing companies and 
farmers explore new markets for soybeans. ‘Oil value is 
the important part of soybean prices,’ explained Lindsay. 
‘The more oil we can utilize in industrial markets, the better 
soybean prices will be.’”
 Note: This is the earliest document seen (July 2016) that 
contains the word “SoyGold” used as the brand name for 
methyl esters.

522. AGP News (Omaha, Nebraska). 1996. Sunrider 
Expedition visits AGP headquarters! Dec. p. 7.
• Summary:  “The ‘Sunrider’, the smallest and only stern 
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drive boat to travel around the world, and its Captain, 
Bryan Peterson of Fairfi eld, Iowa, visited AGP corporate 
headquarters in Omaha, Nebraska, earlier this fall. In 
addition to the boat’s small size, another unique facet of the 
voyage was that the Sunrider was powered entirely by 100 
percent soydiesel, a product manufactured from soybean oil 
methyl esters.
 Note: A “1 stern drive” boat is powered by one motor in 
the stern / rear.
 “AGP sponsored a news conference for Captain Peterson 
to discuss his expedition and the benefi ts of soydiesel as an 

alternative marine fuel. The visit 
coincided with the construction of 
a new AGP methyl ester production 
plant in Sergeant Bluff, Iowa.
 “Peterson said he used 18,000 
gallons of soydiesel on his 35,000 
mile journey and did not encounter 
any problems mechanically. 
The only difference between the 
vegetable oil that consumers buy 
in supermarkets and the fuel used 
by Peterson’s 180-horsepower 
MerCruiser engine is that the fuel 
version has had glycerine removed, 
thus making it thinner. He noted that 
soydiesel is not a novelty fuel. ‘It’s 
environmentally friendly, non-toxic, 
and biodegradable,’ said Peterson. 
It also signifi cantly reduces harmful 
emissions such as sulfur dioxide, 
smoke, carbon monoxide and total 
hydrocarbons. The alternative fuel 
is more expensive than standard 
petroleum fuels in the United States 
but Peterson said it is fi nding a 
growing market among those who 
need small quantities in areas where 
it is environmentally, politically and 
socially prudent, such as in small 
diesel engines used by sailboats to 
enter and leave harbors.
 “’More than 300 sailboats in San 
Francisco Bay alone now use soy-
diesel,’ said Peterson. ‘Price isn’t 
the issue with a lot of people who 
want a clean-burning fuel from a 
renewable agricultural product.’
 “AGP’s marketing partnership, Ag 
Environmental Products (AEP) is 
test marketing ‘SOYGOLD Marine 
Clean Power Formula’ in boating 
markets now. The United States 
Soybean Board, which is supported 
by checkoff funds from soybean 

growers, was one of the sponsors of the voyage. Soy-based 
diesel creates new markets for U.S. soybeans growers and 
could reduce the nation’s dependence on foreign oil.
 “Since Peterson’s journey, he has towed the Sunrider 
more than 40,000 miles around the U.S. and shared the sea 
journey’s environmental message with more than 2 million 
people at schools, state fairs, and other locations. Captain 
Peterson and the Sunrider will be at AGP’s Annual Meeting, 
January 16 and 17, 1997, at the Holiday Inn Convention 
Center, Omaha, Nebraska.”
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523. Biodiesel Report (NBB, Jefferson City, Missouri). 1996. 
B20 support building: Government activities. Dec. p. 1.
• Summary: On Capitol Hill, 18 Senators and “36 House 
members signed a letter to the United States Secretary 
of Energy supporting the petition approval of B20. The 
letter encourages the U.S. Department of Energy (DOE) to 
amend current regulations under the Energy Policy Act of 
1992 (EPACT).” The amendment would designate B20 an 
approved alternative fuel.

524. Biodiesel Report (NBB, Jefferson City, Missouri). 1996. 
Plant opening makes biodiesel on Pacifi c Rim. Dec. p. 2.
• Summary: On 4 Dec. 1996 Pacifi c Biodiesel Inc. celebrated 
its grand opening in Hawaii. It is the fi rst biodiesel maker 
in the Pacifi c Rim area. The three owners are Bob King, 
president, Daryl Reece, vice president, and Larry Zolezzi, 
secretary / treasurer. The plant, located at the Central Maui 
Sanitary Landfi ll in Maui, Hawaiian Islands, uses “recycled 
cooking oils as the feedstock for biodiesel production.” The 
County of Maui had been looking for a way to dispose of 
these oils. And now the County is Pacifi c Biodiesel’s fi rst 
customer: They use the biodiesel in their dump trucks and 
refuse collection trucks. “King and his partners are looking 
to expand biodiesel’s use to the marine industry, government 
fl eets and Navy vehicles.”
 “’On the mainland, used oil is utilized in animal feeds, 
so its not much of a problem,’ Zolessi explains.”

525. Biodiesel Report (NBB, Jefferson City, Missouri). 1996. 
Familiar face, new position [Deborah Boldt at NBF]. Dec. p. 
4.
• Summary: “The National Biodiesel Foundation announced 
in November its election of Deborah Boldt to president of 
the board. While new to this position, Boldt is not new to the 
biodiesel industry, with her contributions beginning in 1994.
 “Boldt, director of emerging technologies for the 
City of Chicago, most recently has been involved with the 
development of a facility in Chicago to produce biodiesel 
from mixed feedstocks of soybean oil and recycled cooking 
oil. Another key project she has been working on includes 
using alternative fuels in the City of Chicago’s fl eet vehicles.
 “For more information: Kenlon Johannes, National 
Biodiesel Foundation,...”

526. Ontario Soybean Growers’ Marketing Board Newsletter. 
1996. Soy power [biodiesel]. Dec. p. 3.
• Summary: “When it comes to moving people or goods 
over long distances, the fuel to power that movement is 
almost always a petroleum product. Whether it is in the form 
of gasoline, diesel fuel or aviation fuel, it starts off as crude 
petroleum.
 “In recent years, there has been a lot of interest 
in developing ‘alternative’ fuels. The goal is to reduce 

dependence on petroleum and to fi nd fuels that produce less 
pollution. Ethanol, compressed natural gas and propane 
are some of the alternative fuels that are being used today. 
These three fuels are cleaner than gasoline and, with current 
tax incentives in place, natural gas and propane are less 
expensive for the consumer.
 “What about alternatives to diesel fuel? All of us are 
familiar with the sight of thick black diesel smoke pouring 
out of a truck or bus, and the smell that goes with it. Is there 
a cleaner burning alternative to petroleum diesel?
 “It is possible to make diesel fuel out of soybean 
oil, or any other vegetable oil or even animal fat. This 
product, called biodiesel, produces just as much power as 
petroleum diesel with far fewer exhaust emissions. In fact, 
when biodiesel is used, the exhaust smells like french fries. 
Another advantage is that biodiesel is biodegradable. If 
spilled, it will disappear in a few weeks.
 “Biodiesel does have drawbacks. The cost is two to three 
times higher than petroleum diesel. Biodiesel will turn from 
a liquid to a solid at about OºC., so pure biodiesel is not very 
practical during our cold Canadian winters.
 “Another drawback is the fact that the supply is very 
small, compared to the size of the total diesel fuel market.
 “In spite of these drawbacks, there is a good chance 
that markets will develop for biodiesel. In the U.S. the 
recreational boating market has a lot of promise. Many 
sailboats use small diesel engines. For that market, the 
improved smell and biodegradability of biodiesel far 
outweigh the higher cost. Underground mines are another 
potential market. Because biodiesel produces much lower 
emissions than regular diesel, it could help to improve air 
quality underground.
 “The Ontario Soybean Growers’ Marketing Board 
is a member of a working group that is trying to reduce 
diesel emissions in underground mines. In 1997, the Board 
will help to sponsor a demonstration of biodiesel in an 
underground mine to show how it can improve air quality. If 
successful, this demo could help to open up an entirely new 
market for soybean oil.” Address: Box 1199, Chatham, ONT, 
Canada N7M 5L8.

527. Product Name:  Amino Plus (Rumen Bypass Soy 
Protein). Renamed AminoPlus in 2001.
Manufacturer’s Name:  Ag Processing Inc a cooperative 
(AGP).
Manufacturer’s Address:  Mason City and Sergeant Bluff, 
Iowa.
Date of Introduction:  1996.
Ingredients:  Soybean meal.
How Stored:  Shelf stable.
New Product–Documentation:  AGP Annual report. 1996. 
“AGP began manufacturing high bypass soybean meal, 
Amino Plus [brand name], at Mason City as well as Sergeant 
Bluff, Iowa. Amino Plus, developed through AGP research, 
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has been shown to increase milk production up to ten 
percent in lactating dairy cattle. The patent for this process 
is pending” (p. 6). AGP Annual Report. 2001. AminoPlus is 
“AGP’s high performance dairy supplement.”
 AGP Annual Report. 2005. “AminoPlus milestones: 
New status as number one product in the U.S. rumen bypass 
protein market.” “A unique, all-natural dairy feed ingredient 
made entirely from AGP soybean meal,...” (p. 5, 13).

528. Boocock, David G.B.; Konar, S.K.; Mao, V.; Sidi, H. 
1996. Fast phase-one oil-rich processes for the preparation 
of vegetable oil methyl esters. Biomass and Bioenergy 
11(1):43-50. [123 ref]
• Summary: Describes a new process for rapid production 
of methyl esters using the addition of a cosolvent such as 
tetrahydrofuran (THF). There are now 25-30 plants making 
methyl esters (biodiesel) worldwide. Address: Dep. of 
Chemical Engineering and Applied Chemistry, Univ. of 
Toronto, 200 College St., Toronto, Ontario, Canada M5S 
1A4.

529. Thames, Shelby F.; Schuman, Thomas B. 1996. 
New crops or new uses for old crops: Where should the 
emphasis be? In: J. Janick, ed. 1996. Progress in New Crops. 
Arlington, Virginia: ASHS Press. xix + 660 p. See p. 8-18. 
[40 ref]
• Summary: Contents: Introduction. Development of 
agriculture. Agriculture for food/feed. Industrial agriculture. 
New markets for agriculture: Soybean, maize, lesquerella, 
canola. Agricultural new uses: Polymer structure / property 
relations. Summary.
 “Current agriculture growth is limited to relatively 
few consumable crops though expanded use via industrial 
applications promises to broaden their market potential. 
Maize, soybean, and rapeseed are examples...” (p. 8).
 “Soy protein is again showing promise in adhesives 
and high performance plastics, e.g., Environ of Phenix 
Composites. Soy oils are fi nding use in diesel fuel, letter-
print inks, and industrial solvents.” (p. 12).
 The section titled “Soybean” (p. 12-13) discusses the 
many new industrial uses of soybean oils and proteins. 
Address: 1. Univ. of Southern Mississippi, Dep. of Polymer 
Science, Box 10037, Hattiesburg, Mississippi 39406-0037.

530. National Biodiesel Foundation. 1997. National 
Biodiesel Board’s partial successes to date. Jefferson City, 
Missouri. 2 p. Unpublished typescript. Jan. 13.
• Summary: Lists 25 bulleted partial successes including: 
“Provided biodiesel to the ‘Sea Lion,’ San Francisco’s pier 
39 patrol boat protecting Sea Lions living there.”
 “Provided cleaner burning biodiesel to over seventy 
transits [transit authorities] across the U.S. for trial use in 
their buses.”
 “Provided cleaner burning biodiesel to Yosemite 

National Park for trial use in their buses.” Address: 
[Jefferson City, Missouri].

531. National Biodiesel Board. 1997. Commercialization and 
industrialization of biodiesel. Jefferson City, Missouri. 18 p. 
Unpublished typescript. Jan. 27.
• Summary: This paper, consisting of 18 PowerPoint 
presentation graphics / frames, was delivered at the American 
Soybean Association international meeting. Contents: Vision 
statement. Goals and objectives. Biodiesel? Defi nition of 
biodiesel. How can biodiesel be used? Biodiesel technical 
attributes. Biodiesel vs. diesel emissions. Other biodiesel 
attributes. Biodiesel supply (four suppliers have over 40 
million gallons per year capacity). Biodiesel markets. Market 
precedence. Selected target markets. Recent advancements. 
NBB objectives. Current challenges. Summary. Address: 
Jefferson City, Missouri.

532. National Biodiesel Foundation. 1997. Board of 
directors. Jefferson City, Missouri. 2 p. Unpublished 
typescript. Feb. 4.
• Summary: Deborah Boldt of Chicago, Illinois, is president. 
Address: Jefferson City, Missouri.

533. Boldt, Deborah. 1997. Re: Please tender your 
resignation. Letter to Kenlon Johannes, Executive Director, 
National Biodiesel Foundation, 1907 Williams St., P.O. Box 
104898, Jefferson City, Missouri 65110-4898, Feb. 20. 1 p. 
Typed, with signature on letterhead.
• Summary: “Mr. Johannes: As you know, many changes 
are taking place within both our and the National Biodiesel 
Board organizations. This morning, the position you now 
hold was eliminated by unanimous vote of the NBF Board 
of Directors. As such, I must ask that you tender your 
resignation effective immediately.
 “The Foundation Board wishes you the best of luck 
in your future endeavors. For and on behalf of the Board 
of Directors,...” Address: President, National Biodiesel 
Foundation., P.O. Box 104624, 1907 Williams St., Suite B, 
Jefferson City, Missouri 65110-4624. Phone: (573) 761-
0526.

534. Biodiesel Report (NBB, Jefferson City, Missouri). 1997. 
Biodiesel moves toward ASTM provisional standard. Feb. p. 
1, 7.
• Summary: See next page. This will be a standard 
recognized by U.S. industry, and by the American Society for 
Testing and Materials (ASTM), the standard setting group 
for fuels in the USA.

535. Biodiesel Report (NBB, Jefferson City, Missouri). 1997. 
Iowa takes leadership in biodiesel usage. Feb. p. 5.
• Summary: “Through an extended and expanded program, 
the Iowa Department of Transportation (DOT) is using 
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biodiesel in its maintenance vehicles for 1997.” Thus, 5% 
biodiesel will be used in approximately 275 vehicles.

536. Biodiesel Report (NBB, Jefferson City, Missouri). 1997. 
Methyl ester plant becomes operational [AGP]. Feb. p. 6.
• Summary: A new methyl ester plant, opened by Ag 
Processing Inc. (AGP), became operational in November 
1996 and will process soybean oil to make biodiesel and 
other methyl ester products. The biodiesel is being added to 
its soybean processing operation in Sergeant Bluff, Iowa. 
Soybeans processed at the existing plant will be used to 
make biodiesel at the new plant.
 “AGP is a regional cooperative based in Omaha 
[Nebraska] and owned by more than 300 local cooperatives 
representing more than 350,000 farmers in 15 states.
 “AGP is a leader in developing markets for soybean 
oil-based industrial products. In 1995, AGP formed Ag 
Environmental Products, L.L.C., to research, develop and 
market industrial soybean oil-derived products such as 
biodiesel... The plant will employ seven people and will use 
about 3.5 million bushels of soybeans each year when in full 
production.
 “According to John Campbell, vice president of AGP’s 
industrial products, the methyl ester produced by the new 
plant will go toward making biodiesel fuels, industrial 
cleaning solvents and agricultural spray adjuvants.”
 For more information: Bill Ayres, Ag Environmental 
Products, L.L.C. Phone: 913 / 599-6911, Fax: 913 / 599-
2121.

537. Biodiesel Report (NBB, Jefferson City, Missouri). 1997. 
Integrated web site in June. Feb. p. 6.
• Summary: “Right now, the latest marketing information, 
facts and general information about biodiesel and the 
National Biodiesel Board can be found at http://www.
ag.uiuc.edu/~nbb. And as noted in the ‘Have Questions?’ 
story, technical questions about biodiesel can be answered on 
the FAQ page through the special phone number and e-mail.”
 But NBB’s own website is scheduled to be launched this 
coming June.

538. National Biodiesel Board. 1997. NBB list of biodiesel 
fuel suppliers. Jefferson City, Missouri. 1 p. Unpublished 
typescript. April 1.
• Summary: (1) Ag Environmental Products (AEP), 9804 
Pfl umm, Lenexa, Kansas 66215. Contact: Bill Ayres or 
Doug Pickering. (2) Twin Rivers Technologies, Inc. (TRT 
[Note: The do NOT make biodiesel]), 780 Washington, St., 
Quincy, Massachusetts 02169. (3) NOPEC Corp., Lakeland, 
Florida 33815. (4) Pacifi c Biodiesel, 285 Hukilike St., 
B-103, Kahului, Island of Maui, Hawaii 96732. Contact: 
Robert King. Address: 1907 Williams St., P.O. Box 104898, 
Jefferson City, Missouri 65110-4898.

539. Campbell, John. 1997. Re: Biodiesel. Letter to Trevor 
Gunthmiller, May 7. 1 + 8 + 8 + 5 p. Typed on “AGP 
Memorandum” letterhead.
• Summary: This 22-page letter consists of four parts: (1) 
A 1-page memorandum to Trevor Gunthmiller (with the 
American Coalition for Ethanol), dated 7 May 1997. (2) An 
8-page news release from The White House, Offi ce of the 
Press Secretary, titled “The President’s program to encourage 
ethanol use in meeting the environmental goals of the Clean 
Air Act: Fact sheet,” dated 1 Oct. 1992. (3) An 8-page draft 
of the “Biodiesel Fuels Incentives Act of 1993,” dated 10 
May 1993. (4) A copy of S.465, the Senate bill introduced 
by Tom Daschele “To Amend the Internal Revenue Code of 
1986 to encourage the production of biodiesel and certain 
ethanol fuels, and for other purposes,” dated 25 Feb. 1993.
 Campbell’s insights in the memorandum are very useful. 
“Trevor: Your call regarding Eric Washburn’s biodiesel 
comments prompted me to rummage the fi les for the history 
of our legislative efforts with Senator Daschle [D-SD] and 
his staff.” Note: Eric Washburn was the energy staffer in Tom 
Daschle’s offi ce.
 “The enclosed ‘Biodiesel Fuels Incentives Act of 1993’ 
was our industry effort to answer the question ‘What do you 
want?’ The legislation was submitted to Daschle’s staff. Our 
proposal was very specifi c about $.77/gallon–which is the 
‘same as’ ethanol on a BTU basis.
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 “What returned from the Congressional legislative 
drafting mill was S.465. This legislation proposed changes 
in the ethanol program as well as to initiate a biodiesel 
program. As you can see, S.465 looks little like the 
‘Biodiesel Fuels Incentives Act of 1993.’
 “In addition to uncertainty in how the program would 
work, the authors of S.465 decided to skirt the issue of how 
much the biodiesel incentive would be and instead chose to 
use the words ‘... treated in the same manner as alcohol...’
 “All this is not to complain because any assistance from 
Congress for alternative renewable fuels is appreciated. 
However we do have some history on this with Senator 
Daschle and it is disconcerting to hear the same questions 
being repeated after all the effort we and his staff put forth.
 “As an interesting historical note, in the closing days 
of the Bush [Sr.] Administration they put forth an ethanol 
/ renewables program that included support for biodiesel 
incentives.
 “Both the Daschle legislation and the Bush 
Administration proposals went nowhere. However, as 
you are well aware, just getting these ideas to the offi cial 
proposal stage was no small piece of work.
 “Let’s compare notes on this when you get a chance.” 
Address: [AGP, Omaha, Nebraska].

540. National Biodiesel Board. 1997. Board of directors 
and related documents. Jefferson City, Missouri. 15 p. 
Unpublished typescript. Nay 15.
• Summary: (1) The states represented are: Indiana, Iowa 
checkoff, Iowa association, Illinois checkoff, Missouri, 
Nebraska, Ohio, South Dakota, Michigan, Minnesota, SC/TN 
[South Carolina and Tennessee, combined as one], For each 
state is given: One farmer representative and one staff rep. 
Staff (Jeffrey Horvath is now CEO, Joe Jobe is controller, 
Deborah Boldt is Director Communications Marketing). 
Address: Jefferson City, Missouri.

541. Horvath, Jeffrey M. 1997. Biodiesel: Harvesting fuel. 
Executive Feedback–The Journal of Agriculture (Huntsville, 
Alabama) 2(1):84-87. May.
• Summary: “The United States has become increasingly 
dependent on imported oil. To meet our energy demands, we 
currently import more than 50% of the nation’s petroleum. 
The consequence of this dependency is a vulnerability that 
is often realized in near catastrophic events like the oil 
crisis of the mid-1970s. During that period, U.S. farmers 
had to face a six-fold increase in their petroleum costs as 
well as a temporary shortage of fuel needed to operate their 
farm equipment. The cost of our dependency also includes 
protecting our interests from the ramifi cations of mid-east 
instability. This cost ultimately manifested itself in the 
Persian Gulf War. Governmental and academic research 
teams from around the globe have shown how farmers hold a 
key to our nation’s security: Reduction of our dependence on 

foreign oil by using agricultural products to produce energy.
 “One such product, biodiesel, has been developed for 
use in compression ignition (diesel) engines. High-quality 
biodiesel can be produced from numerous oilseed crops 
as well as rendered fats and oils and recycled cooking 
grease. The production of biodiesel utilizes a fairly simple 
process wherein vegetable oils or animal fats are mixed with 
methanol or ethanol to initiate a chemical reaction called 
esterifi cation. Esterifi cation results in two products being 
created: glycerin and the esters that will be used as biodiesel. 
Commerce and the private sector have developed an industry 
around this process in the U.S. over the past fi ve years that 
boasts an installed annual capacity for biodiesel of nearly 
70 million gallons. Senior Offi cials of the U.S. Department 
of Agriculture (USDA), the U.S. Department of Energy 
(DOE), and the Environmental Protection Agency (EPA) are 
also providing their support in the national effort to make 
biodiesel fuel a commercial reality.
 “”A wide variety of agricultural products may be 
produced for fuel use. Over 300 oil bearing crops have been 
identifi ed as feedstock for fuel or fuel substitutes. Vegetable 
oils that could be considered for use as a feedstock for 
biodiesel include oils of the soybean, rapeseed, sunfl ower, 
saffl ower, peanut, and cottonseed. This list is by no means 
exhaustive. In addition to oilseed crops, rendered animal fats 
such as tallow and used cooking oils are also candidates for 
biodiesel feedstock. The particular feedstock selected for 
biodiesel production will vary by region. Much as climate 
conditions determine the types of plants grown in different 
locations, local demographics, regional agronomy, and 
economics will determine the biodiesel feedstock that best 
suits a particular area.
 “The predominant oilseed feedstock for biodiesel in 
the U.S. is soybean oil. Soybeans are grown extensively 
throughout the United States. The USDA estimates the 
1996 harvest to reach in excess of 2.3 billion bushels. 
The preponderance of soybean production is found in the 
Midwestern states. So, it follows that high volume soybean 
producing states like Iowa, Illinois, Indiana, Minnesota, 
Ohio, etc., would produce and use soy-based biodiesel. The 
worldwide demand for American soybean meal is great. The 
demand for soybean oil however is not as great as that of the 
meal. Considering this and the forecasts of increased future 
soybean production, biodiesel affords the soybean industry 
an economic means for reducing the soy oil surplus while 
augmenting the aggregate soybean market.
 “Rapeseed has had many years of use as the principle 
feedstock for biodiesel in Europe. In the US, our rapeseed is 
grown principally in the Northwest regions of the country. 
There are winter and spring varieties of rapeseed. The spring 
rapeseed escapes winterkill problems but does not have 
as high a yield as does the winter variety. However both 
varieties work well as a feedstock for biodiesel due to their 
high oil content. Biodiesel is highly energy effi cient since 
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production results in a positive energy balance. For example 
in rapeseed biodiesel production 4.2 BTUs of liquid fuel 
are recovered for each BTU used in oil processing and fuel 
production. USDA forecasts 769 million pounds of industrial 
rapeseed oil production for the U.S. in 1996-97. This is down 
from the 836 million pounds produced in 1995. Likewise, 
acreage devoted to rapeseed production is on the decline 
in the U.S. Commercialization of biodiesel offers rapeseed 
farmers the opportunity to reverse the trend for this important 
oilseed crop.
 “The saffl ower also provides a viable feedstock for 
biodiesel. Most of the saffl ower crop is grown in California, 
Montana, and the Dakotas. Saffl ower oil comes in two 
types, linoleic and oleic. Both types are already used in 
several industrial applications such as lubricants, paints, inks 
and solvents. However, studies have shown that the oleic 
saffl ower oil is more compatible as a feedstock for biodiesel. 
Similar to rapeseed, saffl ower meal that remains after 
the seeds are crushed is rich in protein and used as a feed 
supplement for livestock. The use of saffl ower oil, as well 
as biodiesel use in general, considerably lessens the impact 
to environmental and occupational health when compared to 
processing petroleum-based chemicals and fuels.
 “Spain’s principle biodiesel feedstock is sunfl ower oil. 
Millions of American acres in the North and the South are 
also devoted to sunfl ower production. Average sunfl ower 
seed production approaches 1,400 pounds per acre. Oil 
content of the seed with hull is about 40%. If 75% of the oil 
can be extracted, oil yield is about 55 gallons per acre. It has 
been estimated that one unit of energy is required to produce 
and process sunfl ower oil that contains six units of energy. 
Thus sunfl ower, like the other vegetable oil feedstock, is 
an energy effi cient source of fuel. The South has two other 
important candidates for biodiesel production: cottonseed 
and peanut oils. Peanut oil has an annual production of 
314-million pounds, and the cottonseed crush results in 1,200 
million pounds of oil per year.
 “To this point, our discussion has focused on vegetable 
oils. However, through the work of organizations like the 
Fats & Protein Research Foundation, animal tallow has 
also been proven to be an excellent feedstock for biodiesel. 
Animal fats are solid at room temperature. Esterifi cation 
of tallow helps keep the tallow in a liquid form at room 
temperature. This allows rendering facilities, packing 
houses, and other operations that create animal fats and oils 
as by-products to convert these materials into fuel. The US 
produced 6,700 million pounds of inedible tallow in 1996. 
So animal fats are in good supply and, as a bonus, they 
are also less expensive that their vegetable oil feedstock 
counterparts. Some believe this is due to the public’s concern 
for a healthier diet and the extent to which vegetable oils 
have replaced animal oils in edible products. Successful 
commercialization of biodiesel could have a signifi cant 
and positive impact on the meat and cattle industries by 

providing an alternate market for animal fats.
 “Technology exists for producing fuel from both 
oilseeds and animal fats. As stated earlier, this discussion 
does not attempt to address every opportunity available. 
There are many more feedstock sources from mint oil to 
milkfat. If you added up the current annual production 
of the available biodiesel feedstock in the United States, 
you would fi nd that it totaled more than 24,500 million 
pounds, or enough raw material for more than 3.4 billion 
gallons of biodiesel fuel. Certainly one cannot presume 
that the entire domestic production of potential agricultural 
feedstock would be converted to biodiesel. The point 
illustrated here is that the fl exibility biodiesel affords results 
in a plentiful supply of raw material for its production. 
As commercialization of the fuel expands, the feedstock 
demands will integrate with current market requirements for 
established food and non-food uses of domestically produced 
fats, oils, greases and tallow. USDA estimates that market 
consumption of most of these products is either stagnant or 
declining. Biodiesel therefore offers farmers stable, long-
term domestic markets for oilseed and animal fat products.
 “Biodiesel is a fuel that is ready for market. It is a 
market that America needs to be more self reliant and less 
harmful to the environment in which it operates. Biodiesel 
is both renewable and clean. Its agricultural base makes it is 
a fuel that provides a return on investment to the earth and 
those who work the earth to sustain us all. Biodiesel fuel 
offers a rare opportunity to capture the positive benefi ts of a 
new technology to meet the economic, environmental, and 
energy security goals of our nation.”
 Note: Jeffery Horvath “has been actively involved in 
program management for the Department of Defense and 
McDonnell Douglas in the US as well as the Ministry of 
Defense and British Aerospace in the United Kingdom and 
Europe. He holds Engineering & Business degrees from St. 
Louis University.” Address: CEO, National Biodiesel Board, 
Jefferson City, Missouri.

542. Power, Mary. 1997. ‘Niche’ diesel: Marketers are 
reaping the benefi ts of target-marketing industry-specifi c 
diesel fuels. J. of Petroleum Marketing. May.
• Summary: Biodiesel is described as an “additive” used to 
enhance regular petroleum diesel.
 “’Diesel is a problem fuel,’ says Dan Timmons of 
Knox Oil of Texas, a supplier of an additive package used 
by farmers. ‘It is prone to accumulating water because of 
condensation that occurs. When you have water in fuel, you 
create bacteria build-up, which will cripple a diesel engine.’”

543. AGP News (Omaha, Nebraska). 1997. SoyGold: “From 
the Field to the Farm.” AGP’s New Soydiesel Product Adds 
Value To Producers In Many Ways! June. p. 1-2.
• Summary: With the successful debut of SoyGold blended 
diesel fuel at several cooperatives in the Midwest, soybean 
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producers have an exciting new opportunity to directly add 
value to their own crops. SoyGold, which is manufactured 
‘at AGP’s new methyl esters plant in Sergeant Bluff, Iowa, is 
now being marketed for on-farm use at six local cooperatives 
in four states. More cooperatives will be introducing the 
product to their customers at special promotions in the 
week’s ahead.
 “Local Cooperatives Leading The Marketing Effort: 
Farmland Industries, and AGP, with the assistance of state 
and national soybean check-offs and associations, launched 
the SoyGold campaign at select sites earlier this spring. 
SoyGold is being marketed as a lubricity component in 
Farmland’s Ruby premium diesel fuel package. The new 
product was fi rst unveiled at the Freeman Co-op Oil/
Fertilizer station in Freeman, South Dakota, March 20 and 
21. If the initial reaction is any indication, SoyGold has 
a bright future. Producer interest was extremely positive, 
according to Bill Pape, Manager at Freeman. He noted that 
50,000 gallons of the new fuel were ordered on the fi rst 
day of the cooperative’s ‘Booking Days’. A large crowd 
of producers, industry representatives, and the media were 
on hand at Freeman for a news conference to introduce the 
new fuel to the general public. Several newspaper articles 
and radio and television stories explaining the benefi ts of 
SoyGold were generated from the special promotion.
 “A second kickoff was held at the Firth Cooperative Co., 
Firth, Nebraska, on March 27, with over 100 producers in 
attendance.”
 A photo shows Bill Pape.

544. American Soybean Association. 1997. Bean beat: ASA 
establishes fi ve top legislative issues. Soybean Digest. May/
June. p. 23.
• Summary: (1) Oppose cuts in ARS [USDA’s Agricultural 
Research Service] research funding. (2) Support FMD 
(foreign market development) funding. (3) China WTO 
accession. (4) Biodiesel commercialization. (5) Farm and 
Ranch Risk Management (FARRM) Accounts.
 Concerning biodiesel: “ASA supports amendments to 
the Energy Policy Act (EPACT) that will make it fuel and 
vehicle neutral, giving biodiesel blends a level playing fi eld 
to compete with other alternative fuels which now qualify 
under this program.”

545. Hager, Stacey. 1997. Soydiesel gets on-farm debut. 
Soybean Digest. May/June. p. 5.
• Summary: “Soybean growers in seven states now can 
buy soydiesel at the pump and in bulk. Freeman (South 
Dakota) Co-op Oil / Fertilizer recently became the fi rst 
retailer to offer diesel fuel containing SoyGold for farm 
and commercial use. On the fi rst day, 50,000 gallons were 
contracted for on-farm use.
 “Manufactured from 100% soybean oil, SoyGold is 
a low blend of soybean methyl esters” [made by AGP at 

Sergeant Bluff, Iowa]. “Making the low-blend biodiesel 
fuel available for farm use was an idea that came out of 
a National Biodiesel Board (NBB) research committee 
meeting.” Until recently, soydiesel has been marketed only 
to “mass-transit bus systems, underground mines and for 
marine uses to reduce exhaust emissions.”
 SoyGold will be promoted and marketed through 
Farmland Industries fuel distributors in seven states, in 
cooperation with Ag Environmental Products and the NBB.
 “SoyGold was developed fi ve years ago” [sic] by Ag 
Processing Inc. of Omaha, Nebraska. Jeff Horvath is the 
chief executive offi cer of the (NBB).
 Note: This is the 2nd earliest English-language 
document seen (July 2016) that contains the word 
“SoyGold,” a brand name owned by AGP.

546. Marking, Syl. 1997. Bean growers build ‘exciting’ 
export markets: ASA’s directors give progress reports. 
Soybean Digest. May/June. p. 28-29.
• Summary: Joseph Zack, the American Soybean 
Association’s regional director in Belgium, discusses 
the controversy over Roundup Ready soybeans after the 
European Union improved their import. Opposition, led 
by consumer activist organizations such as Greenpeace, 
peaked in about mid-1996, and appears to be subsiding. “The 
campaign was fed by emotion and lacked scientifi c fact said 
Zack.”
 “Phillip Laney, ASA’s country director in Beijing, 
China, described events in the world’s most highly populated 
country as ‘revolutionary.’
 “’In a period of about three years, China has shifted 
from being a major exporter of soybeans, soy meal and soy 
oil to now being a major importer,’ Laney said.
 “’This past calendar year, there has been a dramatic 
occurrence,’ he continued. ‘China has imported 1.1. million 
metric tons of soybeans. And the U.S. industry got a very 
good 78% market share of those sales, plus a small share of 
soy meal sales. In this current marketing year, and we’re only 
fi ve months into it, we’ve already shipped 1.4 million metric 
tons of soybeans, 600,000 metric tons of meal and 300,000 
of oil. The totals keep going up week by week.’”
 Virgil Miedema, ASA’s country director in India, noted 
that India has a huge population but soybean consumption 
is very low. ASA is focusing on the poultry industry, “which 
is growing about 15% a year. There is a huge and growing 
demand for meat and protein... The inclusion rate (the 
amount used in rations) for soybean meal is up to about 8%.” 
“For now, ASA’s educational efforts focus on increasing the 
inclusion rate for soybean meal and soon on the human food 
aspect.”
 Kent Nelson, ASA’s country director in Japan, noted that 
for the USA, this is the oldest and largest soybean market. 
ASA opened its Tokyo offi ce in 1956. Last year the U.S. 
exported about 150 million bushels of soybeans to Japan 
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worth $1.2 billion. New opportunities? Replacing fi sh meal 
in rations. In biodiesel in the Tokyo metropolitan bus system. 
A newspaper in Kobe, with circulation of over 1 million, 
recently switched to using soy ink. A photo shows Phillip 
Laney (ASA, China).

547. Campbell, John. 1997. Re: Biodiesel legislative history. 
Letter to Jeff Horvath (NBB), Russ Teal (NOPEC), Gene 
Gebolys (Twin Rivers Technology), July 11. 1 p. Typed on 
“AGP Memorandum” letterhead.
• Summary: This is a cover letter: “Per your request, I am 
forwarding copies of some biodiesel legislative history 
along with a recent memo to Trevor Gunthmiller (with the 
American Coalition for Ethanol)” [dated 7 May 1997], which 
see. Address: [AGP, Omaha, Nebraska].

548. Biodiesel Report (NBB, Jefferson City, Missouri). 1997. 
Boating on the Bay with biodiesel. July. p. 1, 6.
• Summary: Starting in April, biodiesel became available at 
nine Marinas on Chesapeake Bay. “The fuel is distributed at 
Coastal Properties Management, Inc. marinas on the Bay for 
use in 20% blend with conventional diesel. Boaters will fi nd 
biodiesel in fi ve-gallon jugs at nine marinas and in bulk at 
four locations.” This is another example of how demand for 
and commercial sales of biodiesel are growing.
 Note: Chesapeake Bay is surrounded by Maryland (on 
the NW and NE) and Virginia (on the SW and SE).

549. Biodiesel Report (NBB, Jefferson City, Missouri). 1997. 
Research fi ndings off non-fuel uses of biodiesel: Technology. 
July. p. 4.
• Summary: The National Biodiesel Board contracted with 
Development Systems / Applications International (Lincoln, 
Nebraska) to investigate non-fuel uses for methyl ester. The 
study has two objectives: (1) To identify current uses of soy 
methyl esters (SME) in applications other than as a fuel. (2) 
To examine broad market trends and specifi c technical niches 
that offer opportunities for expansion of the fatty acid esters 
market.
 A major opportunity for SME is to replace toxic 
chemicals with environmentally friendly alternatives. There 
ere presently 654 chemicals listed in EPA’s Toxic Release 
Inventory (TRI) that are used today but pose hazards to the 
environment.
 Seven major market segments were identifi ed: (1) 
Adhesives: Market size 7.5 billion lbs. (2) Solvents and paint 
strippers: Market size 5.9 billion lbs. (3) Surfactants: Market 
size 6.0 billion lbs. (4) Industrial chemicals: Market size 4.8 
billion lbs. (5) Lubricants: Market size 3.5 billion lbs. (6) 
Plastics and plasticizers: Market size 11.2 billion lbs. (7) 
Agrochemicals: Market size 1.2 billion lbs.

550. Biodiesel Report (NBB, Jefferson City, Missouri). 1997. 
Farmer income increase possible: Market watch. July. p. 1, 6.

• Summary: If the realistic goal of 30 million gallons of 
biodiesel were sold in the U.S., soybean farmers could 
see an annual income increase of $120 million. Based on 
1994 statistics, the U.S. uses a total of 24 billion gallons of 
diesel fuel each year. The federal government alone uses 
240 million gallons of diesel fuel. The goal of 30 million 
gallons is less than 1.5% of the total gallons of diesel fuel 
used in the USA and about 12.5% of that used by the federal 
government.
 Each bushel of soybeans contains about 11 pounds 
of oil, which can be used to produce about 1.5 gallons of 
biodiesel. Since 1 gallon of biodiesel requires about 7.33 
pounds of soy oil, 30 million gallons of biodiesel requires 
220 million pounds of soy oil. If this much soy oil were use 
to make biodiesel, soybean prices would increase by about 7 
cents per bushel, which would put about $120 million in the 
pockets of U.S. soybean farmers.

551. Biodiesel Report (NBB, Jefferson City, Missouri). 1997. 
New leader for biodiesel program: People to know. July. p. 7.
• Summary: Shayne Tyson, who has an impressive 
background, has been named project leader of the Biodiesel 
Program for the National Renewable Energy Laboratory 
(NREL).
 “Tyson has worked on NREL’s bioenergy research 
program for eight years. NREL is the U.S. Department 
of Energy’s (DOE) leading renewable energy research 
laboratory.” Tyson says the NREL, the USDA, and the NBB 
all fund various aspects of biodiesel research; they must 
coordinate their efforts to avoid overlap.

552. Ritchason, Shelly. 1997. SoyGold fuel additive adds 
value for soybean producers. Farmland System News 
(Kansas City, Missouri) 65(6):13. June/July.
• Summary: The Farmland Cooperative System is 
promoting a new industrial soy product–”SoyGold, a 
soybean-based lubricity additive for diesel fuel. SoyGold 
is a methyl-esters component of diesel fuel derived from 
100 percent virgin soybean oil. Produced and marketed 
through AG Environmental Products (AEP), a subsidiary of 
AgProcessing, Inc. (AGP), SoyGold works with #1 and #2 
diesel fuel to lubricate the engines of farm equipment and 
minimize costly repairs and down time.”
 “Freemen Cooperative Oil Company, Freemen, South 
Dakota, was the fi rst cooperative in the System and in the US 
to offer SoyGold for on-farm and commercial use.”
 “The Firth Cooperative in Firth, Nebraska, also began 
offering SoyGold in March.”

553. Biodiesel Report (NBB, Jefferson City, Missouri). 1997. 
B20 supporters rally before DOE: Government activities. 
Aug. p. 1, 3.
• Summary: “The B20 petition calls for the inclusion of 
blended biodiesel fuel as an alternative fuel under the Energy 
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Policy Act of 1991 (EPACT).”
 “DOE was also confronted about the delay in making 
a decision. Until the [present] workshop and hearing, DOE 
had failed to publicly comment after 28 months of petitions 
and meetings. More than 70 members of Congress also have 
written letters in support of B20 asking DOE to make a 
decision.”

554. National Biodiesel Board. 1997. Fuel facts (Leafl ets). 
Jefferson City, Missouri. 2 p. Sept.
• Summary: (1) Biodiesel questions and answers (color logo, 
front and back). (2) Safer, cleaner market for government 
fl eets (single sided). Address: 1907 Williams St., P.O. Box 
104898, Jefferson City, Missouri 65110-4898.

555. Zabel, Deborah. 1997. State soybean associations 
in Maryland, Pennsylvania, New Jersey, and Delaware 
(Interview). SoyaScan Notes. Oct. 8. Conducted by William 
Shurtleff of Soyfoods Center.
• Summary: There used to be one state soybean association 
comprised of Maryland, Pennsylvania, New Jersey, and 
Delaware, under Jerry Kennedy; Sandy Davis was his 
assistant. Jerry Kennedy left, and the offi ces split. Maryland 
and Pennsylvania are now both headquartered at the home 
offi ce of Sandy Davis, who is the executive director of each. 
They are two totally separate organizations, with separate 
budgets.
 The New Jersey Soybean Association, being in a more 
urban part of the USA than the Midwest, is more interested 
in Biodiesel (because of air quality issues), the Soyfoods 
Directory, and green vegetable soybeans. Deborah would 
like to see the Soyfoods Directory continue, but the annual 
budget of the New Jersey Soybean Association is only about 
$100,000; they normally put about $20-25,000 into all their 
promotional work with foods, biodiesel, etc. Still, she would 
like to try. Address: Executive Director, New Jersey Soybean 
Assoc., 118 Kings Highway, Swedesboro, NJ 08085. Phone: 
609-467-5189.

556. Jeffers, Gromer, Jr. 1997. Where’s the beef? Try ATA 
bus fuel: Experimental blend of diesel, beef tallow to fuel 
four vehicles. Kansas City Star (Missouri). Oct. 16. p. A-17.
• Summary: ATA stands for the Area Transit Authority.

557. Alternative Fuels Today (Environmental Information 
Networks, Inc). 1997. Pickup goes 100,000 miles on 
biodiesel. Science & technology report. Oct. 31.
• Summary: “Researchers at the University of Missouri have 
completed a 100,000 mile road test using a Dodge pickup 
truck outfi tted with a Cummins B5.9L engine running on 
100 percent biodiesel fuel. The test, which lasted more 
than 48 months, examined engine performance and wear 
characteristics as well as emissions.
 “The engine was examined at Cummins after the 

completion of the test; the engine wear was determined to 
be normal.” Leon Schumacher, Univ. of Missouri biodiesel 
researcher who was present when the engine was taken apart, 
said it was in “excellent condition.” He added: “It’s very 
signifi cant that we ran 100,000 miles on biodiesel.” Source: 
Biodiesel Report, Oct. 1997.

558. AGP–Ag Processing Inc a cooperative. 1997. Annual 
report: Partners in food production. 12700 West Dodge Road, 
P.O. Box 2047, Omaha, Nebraska 68103-2047. 32 + [4] p. 28 
cm.
• Summary: Net sales for 1997 (year ended Aug. 31) were 
$2,948.168 million, up 6.7% from $2,764.549 million in 
1996. Net earnings before income taxes: $40.449 million, 
down 28.1% from the $56.221 million in 1996.
 “Business philosophy: AGP is a partner with the 
greatest people on earth.” The stockholders of AGP are its 
customers. Today the company: “Processes over 15,000 acres 
of soybeans every day. Is the largest cooperative soybean 
processing company in the world. Has a storage capacity of 
over 15 million bushels of grain. Is the third largest supplier 
of vegetable oil in the United States. Is the third largest 
commercial feed manufacturer [for livestock and poultry] in 
North America.”
 AGP operates under strategic principles. “Among these 
principles are: Maintain a strong emphasis on the core 
business without risking survival on new ventures. Maintain 
profi table growth and competitive size, and operate under 
fi nancially sound principles.
 “Pursuit of AGP’s strategic direction requires substantial 
capital investment; this is the nature of our industry. You 
will notice... that capital expenditures were $59.8 million in 
fi scal 1996 and another $59.8 million in fi scal 1997. Often 
members ask... ‘Who is paying for AGP’s various capital 
projects?’ The answer is always the same. The members 
of AGP pay for everything through use of their retained 
patronage and retained earnings. The Board of Directors and 
Management are charged with investing this money wisely.”
 “The new methyl ester refi nery, located at the Sergeant 
Bluff, Iowa plant, represents a commitment to this 
opportunity for expanded uses of soybean oil” (p. 4).
 The new soybean processing plant at Emmetsburg, 
Iowa, began operating in Oct. 1997. In addition, AGP began 
“construction of a new soybean processing plant in Hastings, 
Nebraska,” and of “a new vegetable oil refi nery at the Eagle 
Grove, Iowa, soybean plant.”
 In fi scal year 1997 “AGP’s vegetable oil refi neries 
processed 1.5 billion pounds of crude oil.”
 Industrial products (p. 26): AGP now produces methyl 
ester at its soybean processing plant in Sergeant Bluff, 
Iowa; it is “the product remaining after glycerin (a food 
and cosmetic ingredient) is removed from soybean oil.” 
“’SoyGold’ is the fl agship label [brand] of AGP’s line of 
methyl ester products.” “Five SoyGold Marine fuel docks 
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were opened in the largest sailboating areas of California... 
SoyGold Marine may be blended with diesel fuel or used as 
a diesel fuel replacement, providing a cleaner-burning fuel 
for all types of diesel-powered vessels. It is nontoxic and 
biodegradable, it will not kill fi sh or wildlife, and it creates 
little smoke or odor.”
 The “EPA has targeted chlorinated solvents for phase-
out... The AGP challenge this fi scal year was to raise market 
awareness of SoyGold Multi-Purpose Industrial Solvents 
quickly enough to capture share.”
 “Adjuvants. One of the biggest markets in the Midwest 
is for agricultural spray adjuvants.” Crop Oil is the generic 
name for a widely used adjuvant whose name is misleading; 
it is not made from a crop at all, but is petroleum based. 
Methylated Seed Oil (MSO) is the generic name for methyl 
ester adjuvants, which are derived from soybean oil–a fact 
that many farmers do not know. “Because soybean farmers 
have a vested interest in using soybean products, it is 
important that they understand the nature of their adjuvant 
choices.” AGP is working to educate farmers and retailers, 
and to create alliances with retailers to sell AGP’s branded 
products.
 International business: AGP Hungary, Ltd., is a joint 
venture between AGP and eight Hungarian cooperatives, 
established in fi scal 1996. It “manufactures premixes, 
concentrates, and high-energy complete feeds... Hungary 
will continue to become a strong market for AGP soybean 
meal and feed products.” Color photos show: (1) A combine 
harvesting soybeans, with a huge soybean processing facility 
in the background under a big blue sky. (2) A spectacular 
fi eld of soybeans. (3) Lindsay and Knobbe. Overhead 
view of chickens feeding at a round feeder. (4) A long, 
silvery tanker with the Soyasign and “Soyoil: America’s #1 
vegetable oil” on one side. (5) Green AGP railcars. (6) The 
board of directors. (7). Top corporate management. Address: 
Omaha, Nebraska. Phone: (402) 496-7809.

559. Biodiesel Report (NBB, Jefferson City, Missouri). 1997. 
New test method to keep results consistent. Oct. p. 3.
• Summary: “A test method considered the standard in 
Europe for analyzing the purity of biodiesel now has been 
introduced in the United States by the National Biodiesel 
Board.” At a 2-day training session held in Kansas City, 
Kansas, “Dr. Martin Mittelbach of the University of 
Graz in Austria discussed and demonstrated the new Gas 
Chromatography (GC) test method.” The GC test, which 
is already being used in the USA for commercial sale of 
biodiesel, “is used to determine the amounts of biodiesel, any 
unreacted or partially reacted feedstock remaining in the fuel 
and any glycerine that has not been removed.”

560. Biodiesel Report (NBB, Jefferson City, Missouri). 1997. 
Visit biodiesel on the Web. Oct. p. 3.
• Summary: The biodiesel industry has a new website–www.

biodiesel.org. It was developed by ArachNet. Previously 
(starting in about May 1996) the National Biodiesel Board 
had its own page on the StratSoy website.

561. Soya Bluebook Plus. 1997. Oilseed glossary: Defi nitions 
and terms commonly associated with oilseed products or 
processing. 1998. p. 354-60.
• Summary: Acidulated soapstock, activated, amino acids, 
antioxidant, biodiesel, biotechnology, bleaching, bleaching 
earth, bolls, Bowman-Birk trypsin inhibitor, bran, break 
material, cake, canola, canola meal, catalyst, coconut, 
coconut–desiccated, coconut milk, coconut meal, cold 
pressed soy oil, cold test, confection sunfl ower, cooking oil, 
copra, copra meal, corn bran, corn feed meal, corn fl our, 
corn germ meal (wet milled), corn gluten feed, corn gluten 
meal, corn grits, cotton linters, cotton plant by-product, 
cottonseed–glandless, cottonseed cake (or cottonseed 
fl akes)–mechanical extracted, cottonseed meal–solvent 
extracted, cottonseed screenings, cotyledon, cracked corn, 
cracking, crude cottonseed oil, crude soy oil, defatted soy 
fl our, degermed, dehulled–dehulling, degummed soy oil, 
degumming, deodorized, desolventizer-toaster, diglyceride, 
drying oil, edamame, edible crude soy oil, edible refi ned 
soy oil, emulsifi er, endosperm, esterifi cation, expanded–
expanding, expeller, extracted–mechanical, extracted–
solvent, extruded, extruder, extrusion, fat, fatty acid, feed 
(feedingstuff), feed grade, fermented–fermenting, fl aking, 
fl our, free fatty acid (F.F.A.), full-fat soy fl our (enzyme 
active or heated/toasted), fully refi ned soy oil, genetic 
engineering, germ, ghee, gossypol, grain, green vegetable 
soybeans, grits, groundnut, gumming, high-fat fl our, hilum, 
hulls, hydrogenated vegetable oil, hydrogenization [sic, 
hydrogenation], hydrolyzed corn protein, hydrolyzed soy 
protein, isolated soy protein, kibbled soybean meal, Kunitz 
trypsin inhibitor, lecithin, lecithinated soy fl our, linseed meal, 
linters, lipoxygenase, low gossypol cottonseed meal, low-fat 
soy fl our, malto dextrins [maltodextrins], margarine, maturity 
groups, meat analogs [meat alternatives], meat extenders, 
melting point, methyl esters, miso, monoglyceride, natto, 
nutraceuticals, oil, okara, once refi ned soy oil, oxidation, 
palm kernel oil, palm olein, palm stearin, peanut hulls, 
peanut meal, peanut skins, pellets, polymerization, 
processing or extraction of oilseeds (also called “crushers” or 
oil mill operations–solvent extraction, continuous pressing, 
batch pressing), protein, pulses, raffi nose, rancidity, rapeseed 
meal–mechanical extracted, refi ning, refractive index (R.I.), 
rolled or rolling, salad oil, shortening, soapstock, solvent 
extracted, solvent extracted soybean fl akes, soy fl our, soy 
grits, soy protein concentrate, soy protein isolate, soy 
sauce (incl. that hydrolyzed with hydrochloric acid), soy 
sprouts, soya, soya lecithin, soybean(s), soybean ground, 
soybean cake, soybean curd, soybean fatty acids, soybean 
feed–solvent extracted, soybean fl akes and 44% protein 
soybean meal, soybean fl akes and high protein or solvent 
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extracted soybean meal, soybean hay sun-cured ground, 
soybean hulls (or seed coats), soybean meal, soybean 
meal–dehulled–solvent extracted, soybean meal–dehulled–
mechanical extracted, soybean mill feed, soybean mill run, 
soybean processor, soybean protein product–chemically 
modifi ed, soybean seeds–extruded ground, soybean seeds–
heat processed, soybean solubles–condensed, soybean 
solubles–dried, soyfoods, soymilk, soynuts, spinning (to 
texturize soy protein isolate for food or industrial use), 
stachyose, steepwater, sterols, sunfl ower hulls, sunfl ower 
meal–dehulled–mechanical extraction, sunfl ower meal–
dehulled–solvent extracted, sunfl ower meal–mechanical 
extracted, sunfl ower meal–solvent extracted, sunfl ower seed–
oil varieties, technical grade refi ned soy oil, tempeh, textured 
soy concentrate, textured soy fl our, textured soy protein, 
toasting, tofu, transgenic, triglyceride, trypsin inhibitors, 
unsaponifi able matter, unsaturation, vanaspati–vegetable 
ghee, wet-milled, whole-pressed cottonseed–mechanical 
extracted, winterized oil, yuba. Address: 318 Main St., P.O. 
Box 84, Bar Harbor, Maine 04609. Phone: 207-288-4969.

562. ASA Today (St. Louis, Missouri). 1997. ASA gains tax 
relief, champions fast track and biodiesel legislation. 4(1):1. 
Oct/Nov.
• Summary: See next page. “Biodiesel bill introduced 
in Senate and House–Senators Tim Johnson (D-SD) and 
Larry Craig (R-ID) introduced legislation to amend the 
Energy Policy Act of 1992 (EPACT) to level the playing 
fi eld for biodiesel. Senators co-sponsoring the legislation 
are Grassley (R-IA), Wellstone (D-MN), Bond (R-MO), 
Daschle (D-SD), Harkin (D-IA), Ford (D-KY) and Kerrey 
(D-NE). If your Senators are not on this list, please contact 
them again regarding co-sponsoring the hill, S. 1141. And 
Representatives John Shimkus (R-IL) and Karen McCarthy 
(D-MO) introduced biodiesel legislation in the House. These 
actions are the result of nearly three years work by ASA and 
the National Biodiesel Board to promote biodiesel for the 
benefi t of U.S. soybean producers.”

563. New York Times. 1997. School buses to try a soybean 
fuel. Dec. 6. p. B5.
• Summary: A mixture of soybean oil [actually soy methyl 
esters] and diesel fuel (biodiesel) may be able to help New 
Jersey comply with the Federal Clean Air Act. One school 
district will test the mixture in 20 of its school buses. Twin 
Rivers Technologies of Quincy, Massachusetts, will supply 
the fuel, which consists of 1 part soybean oil and 4 parts 
diesel fuel. One problem is that it costs $0.60/gallon more 
than ordinary diesel fuel. Part of a grant from the U.S. 
Department of Energy will be used to defray the added cost. 
Biodiesel containing soy has been around since 1992 and has 
been used in about 175 trials, mostly in the Midwest, where 
most U.S. soybeans are grown. Because this biodiesel smells 
like McDonald’s french fries or buttered popcorn, many of 

the bus drivers complain that it makes them hungry.

564. Biodiesel Report (NBB, Jefferson City, Missouri). 1997. 
B20 on the Hill. Dec. p. 2-3.
• Summary: “In the Senate, Senator Tim Johnson of South 
Dakota is the sponsor of the Biodiesel Energy Development 
Act of 1997 (S 1141) which currently has 10 co-sponsors. 
The House bill, Energy Policy Act Amendments of 1997 (HR 
2586), was introduced by U.S. Rep. John Shimkus of Illinois. 
The House bill currently has 45 co-sponsors. Both bills are in 
committee, and action isn’t expected until next year.”

565. Biodiesel Report (NBB, Jefferson City, Missouri). 1997. 
Global climate change conference. Dec. p. 2-3.
• Summary: The President’s Conference on Global 
Climate Change was held October 6. The White House 
offi ce called to request biodiesel buses for the conference. 
“Approximately 120 leaders from academia, business and 
government joined President Bill Clinton and Vice President 
Al Gore for the conference, and almost 100 people got 
a chance to ride on the two biodiesel-fueled buses. The 
buses were fueled with a 20 percent biodiesel blend, and 
participants of the conference were bused from Georgetown 
University to the White House.” Al Gore thanked NBB for 
its efforts with the buses and a job well done.

566. Gay, James. 1997. Comments before the USDA offi ce 
of procurement and property management, Washington, D.C. 
December 5, 1997. Jefferson City, Missouri. 11 p. 28 cm. [22 
ref]
• Summary: These comments are testimony concerning 
“Proposed amendments to the Department of Agriculture’ 
Acquisition Regulation (AGAR) regarding policy and 
procedures establishing set-asides and preferences for 
acquisition of products developed with assistance provided 
by Alternative Agriculture Research and Commercialization 
(AARC) Corporation.
 Contents: Introduction. What is biodiesel? Commercial 
research and development of biodiesel: Biodiesel research, 
biodiesel pilot programs and in-service testing, economic 
and lifecycle analysis of biodiesel. Direct economic benefi ts 
of increased use of biodiesel for soybean farmers. Specifi c 
recommendations for incorporating biodiesel and biodiesel-
based technologies as biobased products and services under 
the proposed purchasing set-asides and preferences: As an 
alternative fuel or alternative blended fuel product, as a 
fuel additive, as solvents, lubricants, adhesives, inks and 
chemical carriers. Conclusion.
 Note: Mr. Leroy Watson is now NBB’s Director of 
Regulatory Management with an offi ce in Falls Church, 
Virginia. Address: President, National Biodiesel Board, P.O. 
Box 104898, 1907 Williams St., Jefferson City, Missouri 
65110-4898.
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567. Knudsen, Natalie S. 1997. Biodiesel fueling. Farm 
Industry News 30(14):72-73, 76. Dec.
• Summary: A photo shows a sort of credit card on which 
is written: “Special offer... SoyGold available here. 100% 
soybean based diesel fuel lubricity additive.”

568. Horvath, Jeffrey M. 1997? Development and 
acceleration of US biodiesel commercialization program: 
Executive summary. Jefferson City, Missouri. 6 p. 
Unpublished typescript. Undated. 28 cm.
• Summary: Contents: Introduction. Research. Federal 
regulatory. Partnership development. Market strategy and 
coordination. Physically marketing the fuel. Education and 
communications. Conclusion. Address: Chief Executive 
Offi cer, National Biodiesel Board [Jefferson City, Missouri].

569. Johannes, Kenlon. 1997? Resumé. Missouri. 2 p. 
Unpublished typescript. Undated. 28 cm.
• Summary: Contents: Work experience. Education. 
International marketing development missions. Special 
agricultural appointments. Awards. Address: 315 Fox Creek 
Road, Jefferson City, Missouri 65109-1111.

570. Johannes, Kenlon. 1997? Biography. Lakeland, Florida. 
1 p. Unpublished typescript. Undated. 28 cm.
• Summary: “As Director of Development at NOPEC 
Corporation, Kenlon Johannes is responsible for the 
development of new domestic markets for biodiesel. He 
also represents NOPEC with organizations dedicated to 
the development of Environmentally friendly products 
and works on marketing NOPEC’s plant technology 
internationally.
 “NOPEC Corporation of Lakeland, Florida, is the 
leading producer of biodiesel in the US, opening the fi rst 
biodiesel plant in the US in September 1995.” Address: 
Director of Development, NOPEC Corp., Lakeland, Florida.

571. Marking, Syl. 1998. Its a win for biodiesel. Soybean 
Digest. Jan. p. 4.
• Summary: After nearly two years of work by soybean 
interests, the “Department of Energy has responded 
positively to the National Biodiesel Board’s request for a 
decision to defi ne B20 (biodiesel) as an approved alternative 
fuel under the Energy Policy Act (EPACT).
 “Now soybean growers need to push their congressional 
representatives to support efforts to have biodiesel approved 
as an alternative under EPACT.”

572. Fialka, John J. 1998. Diesel may be weapon against 
global warming. Wall Street Journal. Feb. 9. p. B7C.
• Summary: “Part of the Clinton administration’s recent 
$6.3 billion package of tax incentives and research money 
to combat global warming is focused on fi nding new 
ways to clean up and market what has been a little-used 

automotive technology in the U.S.–the diesel engine.” Small, 
relatively clean and effi cient diesel engines are well under 
development, but they still produce microscopic particles of 
soot.
 Kenlon Johannes, director of a Lakeland, Florida, 
company named Nopec, Inc., notes that diesel engines run on 
a wide variety of nonfossil fuels, ranging from vegetable oils 
to beef fat. His company blends them with standard diesel 
fuel to make “biodiesel,” which leads to major reductions in 
emissions of municipal bus fl eets.
 The Ford Motor Co. is developing a hybrid that uses 
diesel plus natural gas. Address: Staff Reporter.

573. United Soybean Board. 1998. Your soybean checkoff–
Fueling the demand for U.S. soybeans. Biodiesel (Ad). 
Soybean Digest. Mid-Feb. p. 20. Related ads on p. 13, 15, 
17.
• Summary: “If designated an EPA-approved alternative 
fuel, biodiesel could also help drive demand for soybeans.”

574. Biodiesel Report (NBB, Jefferson City, Missouri). 1998. 
Two new biodiesel-based fuel additives available soon. 
March. p. 3.
• Summary: “Farmers should be on the lookout for two 
upcoming new soy-based biodiesel fuel additives that can be 
used in their diesel engines. The two products, Soy Shield 
and Soy Guard, will be distributed through two Midwest fuel 
suppliers.”
 For more information: Paul Nazzaro, Advanced Fuel 
Solutions. Note: The two products were introduced in the 
spring of 1998.

575. Biodiesel Report (NBB, Jefferson City, Missouri). 1998. 
Biodiesel fi rst alternative fuel to meet EPA health effects 
requirement. April. p. 1, 3.
• Summary: Biodiesel has both environmental and health 
benefi ts that have been carefully proven by numerous 
scientifi c tests with the results submitted on March 6 to 
the U.S. Environmental Protection Agency (EPA). “The 
biodiesel invested more than $750,000 to collect data to meet 
the regulations developed by EPA as part of the 1990 Clean 
Air Act.” Steve Howell of Marc-IV headed up the technical 
team for the testing. A table and a graph summarize the key 
data.

576. Biodiesel Report (NBB, Jefferson City, Missouri). 1998. 
Biodiesel stakes claim in premium diesel market. April. p. 2.
• Summary: “Soy Shield is marketed by Schaeffer 
Manufacturing Company, based in St. Louis [Missouri], 
through its 300 sales representatives nationwide. The 
company will target farmers with the product.” “Soy Shield 
is attractive to farmers for two important reasons... First, it 
allows farmers to use a product they helped produce. Second, 
it will help extend the engine life of their expensive farm 
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equipment.
 “Schaeffer is promoting these product benefi ts for Soy 
Shield. It increases miles per gallon by 5 to 7 percent, cleans 
injectors, boosts cetane, provides superior soy lubricant and 
reduces exhaust emissions.” For best results, mix 1 gallon of 
Soy Shield with 500 gallons of diesel fuel in the storage tank.
 “Soy Guard, marketed by Archer Petroleum, Omaha, 
Nebraska, will also target the farm market.” Although 
similar, the two biodiesel-based fuel additives are different. 
“The differences are found in the proprietary additives in 
each.”
 “These two new fuel additives were developed with 
funding from the Minnesota Soybean & Research Promotion 
Council, with marketing agreements made with Schaeffer 
and Archer.” On behalf of NBB, Paul Nazzaro coordinated 
the development.
 Last fall, AGP introduced SoyGold.

577. Anderson, Barb Baylor. 1998. A new-uses promotion 
of Olympic proportions: ASA project targets restaurants 
throughout Japan. Soybean Digest. May/June. p. 12.
• Summary: “Biodiesel is produced from the oil after being 
used in french fry vats or tempura shops. This can be used to 
power buses and trucks, generate electricity, and run heating 
and air conditioning units.”
 During the Winter Olympics in Nagano, a KFC 
[Kentucky Fried Chicken] franchise in Olympic Village was 
used by the American Soybean Association’s Japan director 
Kent Nelson to launch “ECO 2000,” a project to promote 
the idea of using biodiesel to generate electricity to run 
heating and air conditioning units at the KFC store and other 
locations. The goal is “to have at least one new corn or soy-
based product in use at more than 2,000 restaurants in Japan 
by the year 2000.”

578. Biodiesel Report (NBB, Jefferson City, Missouri). 1998. 
Congress considers adding B20 to EPACT. June. p. 1.
• Summary: EPACT is the Energy Policy Act of 1992. 
The legislation on B20, introduced in 1997 in both the 
U.S. Senate and House, is now making its way through 
committee. If passed, the bills would: (1) name B20 as an 
alternative fuel. (2) Allow the conversion of existing vehicles 
into alternative fueled vehicles when rebuilt or overhauled. 
(3) Allow all regulated fl eets to optionally purchase or 
convert heavy-duty, on-road alternative fueled vehicles.

579. Biodiesel Report (NBB, Jefferson City, Missouri). 1998. 
First International Liquid Biofuels Congress organized. June. 
p. 2.
• Summary: The Congress will he held on 18-22 July 1998 
in Curitiba, Brazil; it is being organized by the National 
Biodiesel Foundation (NBF).

580. Biodiesel Report (NBB, Jefferson City, Missouri). 1998. 

Missouri recognizes biodiesel. June. p. 3.
• Summary: “In early May, Missouri Governor Mel 
Carnahan signed a proclamation naming May 18-24 
Biodiesel Week in Missouri.” The text of the proclamation, 
which the governor supports, is given. A large photo shows 
about 15 biodiesel industry supporters as governor Carhahan 
signs the proclamation.

581. Biodiesel Report (NBB, Jefferson City, Missouri). 1998. 
New process cuts time, costs. June. p. 3-4.
• Summary: Researchers at the University of Toronto 
(Ontario, Canada) have developed a new process that cuts 
the time required to make commercial biodiesel-grade 
methyl esters to about 7 minutes, from 2-4 hours. The key 
was to add an “inert cosolvent [such as methyl t-butyl 
ether] to the base-catalyzed methylation of vegetable oils 
to speed the reaction time.” A reactor is no longer required 
in industrial plants. Therefore, a smaller plant can have 
the same production capacity. “Esterifi cation can now take 
place in the pipework and, therefore, the reaction becomes 
continuous. After the reaction, the cosolvent and the excess 
methyl alcohol are completely removed and recycled.”

582. Lowe, G.A.; Peterson, C.L.; Thompson, J.C.; et al. 
1998. Producing HySEE biodiesel from used french fry oil 
and ethanol for an over-the-road truck. Paper presented at 
the ASAE Annual International Meeting, Disney’s Coronado 
Springs Resort, Orlando, Florida, July 12-16, 1998. 27 p. [11 
ref]
• Summary: “Hydrogenated Soy Ethyl Ester (HySEE) 
biodiesel has been produced from used french fry oil and 
ethanol.” Address: Univ. of Idaho, Moscow, Idaho.

583. Behling, Ann. 1998. Surfi ng for biodiesel updates. 
Soybean Digest. Aug/Sept. p. 51.
• Summary: Updates from the National Biodiesel Board 
(NBB) are found at www.nbb.org. A new NBB site, www.
biodiesel.org, is divided into sections that link the user to 
reports and news about particular segments of the biodiesel 
industry.

584. Biodiesel Report (NBB, Jefferson City, Missouri). 1998. 
International Liquid Biofuels Congress a success: Coalition 
developed to continue dialogue on biofuels. Sept. p. 3.
• Summary: “In July, nearly 400 people representing the 
biofuels industry from around the world converged on 
Curitiba, Brazil, for the fi rst International Liquid Biofuels 
Congress.”

585. Horvath, Jeffrey M. 1998. Re: Biodiesel progress during 
FY 1998. Letter to Mike Youngerberg, Minnesota Soybean 
Research & Promotion Council, North Mankato, MN 56003, 
Oct. 23. 1 + 7 p. Typed, with signature on letterhead.
• Summary: “Fiscal Year 1998 has been the most 
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signifi cant and eventful year yet for the farmer’s biodiesel 
commercialization effort... Five products (SoyShield, 
SoyGuard, Soy Power, Agri-Guard and Soy Gold) are 
now being marketed to and by the petroleum industry. 
Congress has passed legislation designed to sell biodiesel 
fuel. President Clinton included biodiesel in his National 
Alternative Fuels Week proclamation and Missouri’s 
Governor Carnahan declared the third week in May as 
National Biodiesel Week.” Both  and Cargill “are in the pre-
planning stages of biodiesel production.”
 Attached are the following reports: (1) National 
Biodiesel Board FY98 Final Report (3 p.). (2) Petroleum 
Alliance Program fi nal report (3 p.). (3) Final report for 
Petroleum Partnership and Alliance Project (6 p.). Address: 
Chief Executive Offi cer, National Biodiesel Board [Jefferson 
City, Missouri].

586. AGP–Ag Processing Inc a cooperative. 1998. Annual 
report: Partners in food production. 12700 West Dodge Road, 
P.O. Box 2047, Omaha, Nebraska 68103-2047. 32 + 19 p. 28 
cm.
• Summary: Net sales for 1998 (year ended Aug. 31) were 
$2,615.077 million, down 8.9% from $2,948.168 million in 
1997. Net earnings before income taxes: $57.526 million, up 
42.21% from the $40.449 million in 1997.
 This year is AGP’s 15th anniversary; the annual report 
focuses on that big picture. Contents: Financial highlights. 
Philosophy. Letter to shareholders. Commitment. Expansion. 
Effi ciency. Diversifi cation. Innovation. Reliability. 
Processing food. Feed & swine. Grain. Value-added ventures. 
Quality. Business sites. Leadership. Ten-year fi nancial 
summary. Financial review and analysis (p. F1 to F19).
 Innovation: “Methyl ester is another venture on the 
cusp of becoming a profi t center. Produced through further 
processing of soybean oil, it is an ideal additive or alternative 
to diesel fuel. AGP markets this biodiesel under the 
tradename SoyGold, and biodiesel promises to replace more 
and more diesel fuel in environmentally sensitive areas.
 “Modifi ed, methyl ester is also being used as a solvent, 
cleaner and agricultural spray adjuvant. Additional uses 
of methyl ester–in products as diverse as cosmetics and 
explosives, for example–continue to be discovered. As the 
world moves from the chemical age into the biological age, 
natural compounds such as methyl ester will grow in both 
importance and value” (p. 14-15).
 Color photos show: (1) Lindsay and Leiting. (2) AGP 
Soy Flour being bagged in multiwall paper sacks. (3) Board 
of directors. (4) Top corporate management staff. Address: 
Omaha, Nebraska. Phone: (402) 496-7809.

587. Cubbage, Steve. 1998. Legislation marks new chapter 
in biodiesel’s history. Missouri Soybean Farmer (Missouri 
Soybean Association). Dec. p. 12-13.
• Summary: The Energy Policy Act of 1992 (EPACT) 

was passed, while graphic images of the burning oil fi elds 
of Kuwait were still fresh in everyone’s mind, to try to 
reduce U.S. reliance on foreign oil. Jeff Horvath, CEO 
of the National Biodiesel Board (NBB) “leads a coalition 
of researchers, farmers and legislators who believe that 
tomorrow’s energy solutions will not come from the Middle 
East, but from the Midwest”–from Biodiesel or “B20” as the 
mix is now called. Address: Jefferson City, Missouri.

588. National Biodiesel Board. 1998? NBB FY99 market 
development program. Jefferson City, Missouri. 4 p. 
Unpublished typescript. Undated.
• Summary: Infrastructure development–Phase I: A. Fuel 
marketer development. B. Motor fuel tax assessment–
Biodiesel status under federal tax laws. Budget: $128,000 
National infrastructure development–Phase II. Budget: 
$58,925.

589. Biodiesel Bulletin (Jefferson City, Missouri). 1999. 
Serial/periodical. Jefferson City, Missouri: National 
Biodiesel Board. *
• Summary: Former title: Biodiesel Report. Published by the 
National Biodiesel Board; funded by the United Soybean 
Board. Address: P.O. Box 104898, 1907 Williams Street, 
Jefferson City, Missouri 65110-4898. Phone: (314) 635-3893 
or 1-800-769-3437.

590. Ontario Soybean Growers’ Marketing Board Newsletter. 
1999. Biodiesel update. Feb. p. 5.
• Summary: “The commercialization of biodiesel fuel in 
Canada continues to be a goal supported by the” OSGMB. 
Studies have shown that biodiesel: (1) Is biodegradable and 
non-toxic. (2) Reduces harmful exhaust emissions (CO, 
particulate matter, polycyclic aromatic hydrocarbons). (3) 
Increases fuel lubricity. (4) Raises fuel cetane level.
 Discusses: Markets, low-level blends, use of biodiesel in 
mining vehicles, urban transportation, benefi ts. Address: Box 
1199, Chatham, ONT, Canada N7M 5L8.

591. Soybean Digest. 1999. Panel will oversee biodiesel 
expansion. March. p. 62.
• Summary: The United Soybean Board (USB) plans to 
form an Industrial Products Advisory Panel, which will bring 
together all biodiesel stakeholders to provide suggestions for 
expanding the use of biodiesel.
 One of USB’s major goals is to increase domestic 
utilization of soybeans from 1.2 billion bushels/year to 
more than 1.5 billion, by the year 2005. The board believes 
that expanded industrial uses of soybeans can contribute 20 
million bushels to that goal.

592. SoyaScan Notes. 1999. The soybean: Animal, vegetable 
or mineral? (Overview). Aug. 4. Compiled by William 
Shurtleff of Soyfoods Center.
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• Summary: A traditional American parlor game and 
quiz show named “Twenty Questions” was based on the 
assumption that all things in the universe could be classifi ed 
as either animal, vegetable, or mineral. Clearly the soybean 
is a vegetable, and it is most like a vegetable when served 
as edamamé or green vegetable soybeans. But soybean pods 
and leaves are unusually hairy, and the soybean can easily 
be transformed into alternatives to almost every known 
animal food product–more specifi cally into all kinds of meats 
and dairy products. It can be made into meatless burgers, 
hot dogs (wieners), breakfast sausages, beef jerky, bacon 
bits (such as Bac*Os) or meatless bacon, juicy chicken 
drumsticks or meatless chick nuggets, meatless steak, and the 
like. Or it can be made into all the dairy alternatives such as 
milk, yogurt, ice cream, cheese, cream cheese, cheesecake, 
sour cream, coffee creamer, whip topping and the like.
 Soybean oil can also be made to imitate the greatest 
commodity of the 20th century: petroleum. We now have soy 
ink, soy diesel fuel, soy resins, soy paints and varnishes, etc.
 Thus, of all the vegetables in the world, the soybean is 
the most versatile–the most like an animal and the most like 
a vegetable. What will they think of next?
 Note: Twenty Questions began on radio in 1946, then 
played on television from Nov. 1949 until May 1955.

593. Vianna, Julio Xavier, Jr. 1999. Curitiba urban 
transit biodiesel test. In: Midwest Soybean Conference 4 
Proceedings. Illinois. 95 p. See p. 58-63. Held 4-7 Aug. 1999 
at Chicago, Illinois.
• Summary: Contents: Biodiesel. Biodiesel and soybean 
production in Brazil. Urban public transport. Curitiba (in 
Parana State). Biodiesel test in Curitiba. Test objectives. 
Sponsors. Test results and methodology. Performance and 
emission bench tests. Economic analysis. Public opinion. 
Conclusion.
 “Conclusion: Results of the test demonstrated that 
smoke and other emissions were reduced with the use of B20 
without negatively impacting operating performance. Public 
opinion was supportive of alternative fuels that reduced 
pollution in the city and an economic analysis indicated that 
adoption of B20 by the Curitiba transit fl eet would result in a 
slight fare increase of 4.32%.
 “With government support and proper handling of 
regulatory issues, biodiesel could become a viable product 
in Brazil. Much attention has been given to the level of 
government support afforded in the Brazilian market, 
specifi cally in the State of Parana. It should be noted, 
however, that while governmental support is an important 
factor in the adoption and implementation of biodiesel 
programs, it is not a primary factor for securing fuel sales. 
The adoption of biodiesel as a viable fuel source will 
eventually return to bottom line economics–what is the cost 
benefi t analysis for biodiesel compared to other alternatives 
that can accomplish the same goals? Drawing from the US 

experience, various research, regulatory and marketing 
hurdles exist and must be addressed prior to successful 
marketing of biodiesel. At the time of this writing, a plant to 
produce biodiesel is being built in Curitiba–a sure sign of a 
successful market introduction.” Address: Curitiba, Parana, 
Brazil.

594. Hamburger Abendblatt (Hamburg, Germany). 1999. 
25 Millionen Mark fuer weiteres Kraftwerk und eine “Bio-
Diesel”-Anlage am Standort Neuhof Oelmuehle Hamburg 
AG investiert [Oelmuehle Hamburg AG has invested 25 
million Marks for more power plant and a biodiesel plant in 
Neuhof]. Sept. 1. 1 p.
• Summary: The biodiesel will be made mostly from 
rapeseed oil methyl esters (RME). Dr. Klaus Thiemann is the 
lead offi cer at Oelmuehle Hamburg and Hans Thiem is the 
project director.

595. Duffey, Patrick. 1999. The price is right: AGP sets pace 
for soybean industry with new oil pricing program. Rural 
Cooperatives 66(5):14-18. Sept/Oct.
• Summary: In 1983, its fi rst year in business, AGP had 
sales of $700 million. Its annual gross sales will soon top $4 
billion.
 “AGP, owned by 285 local and 10 regional cooperatives, 
will take on another pioneering role for the industry this fall 
when it begins paying premium prices at its nine processing 
plants for soybeans that meet graduated level standards 
for oil content. The new program took effect Oct. 1.” Jim 
Lindsay, AGP’s chief executive offi cer, says the new oil 
premium program “represents another avenue to add value to 
soybeans for farmers throughout the cooperative processing 
system.”
 While this pricing program is new to the soybean 
industry, it is well established in other agricultural industries. 
“In grain, the protein content of wheat has been measured for 
decades to determine the price. The dairy industry calculates 
price to producers based on the protein content of milk, 
which is a critical factor for making cheese.”
 “AGP started building the foundation for the value-
pricing system 18 months ago in cooperation with fi eld 
testing by 14 Iowa local cooperatives, Charles Hurburgh 
at Iowa State University and the Iowa Soybean Promotion 
Board.” Near-infrared transmission (NIT) technology is used 
to provide rapid and accurate analysis of the oil content of 
whole soybeans. Larry Burkett, AGP senior vice president 
for corporate and member relations, believes soybeans offer 
a bright future for farmers.
 AGP began operating in 1983. Jim Lindsay, the co-op’s 
fi rst and only CEO “compiled a staff that attacked costs 
with a vengeance. “He had prior business experience with 
corn and soybean processing as an executive at , and he was 
chairman of the National Oilseed Processors Association 
(NOPA) for four years.
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 There follows a question and answer session with Jim 
Lindsay: What is AGP’s mission? How did AGP build its 
fi nancial standing in its short 16-year history? What has 
prompted AGP’s extensive expansion in recent years? 
Where is the future in soybean exports? What is AGP’s 
future direction? “Part of AGP’s challenge is to help farmers 
identify with value-added products.” AGP has added a new 
methyl ester plant at Sergeant Bluff, Iowa. “Soy methyl ester 
is used in solvents, cleaners, agricultural spray adjuvants, 
cosmetics, and soydiesel.” At the AGP plant in Mason City, 
Iowa, storage has been boosted by 150%. AGP has begun 
making Amino Plus, a high-bypass soybean meal shown by 
AGP research to increase milk production by as much as 
10% in lactating dairy cattle. AGP has purchased an interest 
in Protinal / Proagro in Venezuela, a broiler [chicken] 
production, processing and marketing company that also 
markets livestock feed and seed. And it has opened AGP 
Hungary, a premix and feed company owned by AGP and 
12 farmer cooperatives in Hungary. Address: Information 
Specialist, USDA Rural Development.

596. Seed World. 1999. Biodiesel: The environmentally 
friendly alternative. Sept. p. 10, 12-23.
• Summary: Color photos show: (1) A large bus with 
soybeans painted on the side. The sign on that side reads: 
“Soybean powered: This bus runs on soybean bio-diesel.” 

On the back: “This bus gets 250 miles 
per acre.” (2) A boat near Chicago, 
Illinois, powered by “Soy Diesel.” 
Photos courtesy of the National 
Biodiesel Board.

597. AGP–Ag Processing Inc a cooperative. 1999. Annual 
report: Partners in food production. 12700 West Dodge Road, 
P.O. Box 2047, Omaha, Nebraska 68103-2047. 32 + 19 p. 28 
cm.
• Summary: Net sales for 1999 (year ended Aug. 31) were 
$2,094.504 million, down 20.0% from $2,615.077 million 
in 1998. Net earnings before income taxes: $18.167 million, 
down 68.5% from the $57.526 million in 1998.
 “Since its formation in 1983, AGP has been committed 
to the success of its owners. Today that is 278 local 
cooperatives and eight regional cooperatives, representing 
300,000 farmers from 16 states throughout the United States 
and Canada” (p. 1).
 AGP has expanded into “Soy-based methyl ester 
products, used primarily in the fuels, solvents, and 
agricultural chemicals business (as an adjuvant).” This is a 
growing new value-added market (p. 3).
 “AGP’s investment in a methyl ester plant at Sergeant 
Bluff, Iowa came at a time when companies could not use 
methyl esters because there was not a consistent supply. Now 
soybean oil in the form of biodiesel (SoyGold) is breaking 
into the diesel market as a lubricity agent in premium diesel 

offered by major fuel suppliers” (p. 5).
 AGP works “intimately with the American Soybean 
Association. This year that relationship was able to produce 
legislation in Congress that allowed 20% biodiesel blends to 
be designated as alternative fuels country-wide” (p. 13).
 “Methylated seed oil (MSO) adjuvants faced a diffi cult 
time this year primarily because MSO is not suitable for 
use with Roundup (c). AGP did, however, gain more MSO 
distributors this year” (p. 18).
 AGP’s new soybean processing plant in Hastings, 
Nebraska, began operating “in June 1999. It is: The fi rst 
farmer-owned soybean processing plant in Nebraska. The 
westernmost soybean processing plant in the United States. 
AGP’s ninth soybean processing plant. Once the plant is 
operating at capacity, an estimated 200+ trucks will be at the 
Hastings location daily, either inbound with soybeans, corn, 
or milo and/or outbound with soybean meal, soybean oil, 
ethanol, and other products such as hulls or distillers’ dried 
grain with solubles.”
 Color photos show: (1) Leiting and Lindsay. (2) 
Marketing materials for AGP’s “Soybean Value Pricing–
Oil Premium Program.” (4) The board of directors. (5) 
Management staff–including one woman for the fi rst time. 
Address: Omaha, Nebraska. Phone: (402) 496-7809.

598. Tickell, Joshua; Tickell, Kaia. 1999. From the fryer to 
the fuel tank: The complete guide to using vegetable oil as 
an alternative fuel. 2nd ed. Sarasota, Florida: GreenTech 
Publishing. 162 p. Illust. Index. *
• Summary: This excellent book describes how to make 
diesel fuel from vegetable oils using a low-tech process. 
Address: Florida.

599. Wendel, Armin. 1999. Die Sojabohne: von der 
Sojabohne zum Sojalecithin [The soybean: from the soybean 
to soy lecithin (Continued–Document part III)]. Hamburg, 
Germany. 15 p. Unpublished typescript. [28 ref. Ger]
• Summary: Continued: (14) Consumption of vegetable oils 
[in Germany] in 1913: 590,000 tonnes (metric tons) for the:
 Soap industry 240,000 tonnes (41%)
 Oil for frying 110,000 tonnes (19%)
 Margarine industry 80,000 tonnes (14%)
 Lubricating oils 50,000 tonnes (8%)
 The following [sources of vegetable oil] were imported:
 Soybeans 106,000 tonnes
 Copra 196,000 tonnes
 Cottonseed 219,000 tonnes
 Peanuts 98,000 tonnes
 Palm kernels 236,500 tonnes
 Linseed 556,000 tonnes
 (15) Koch, F.E.H. 1936. “Ölgewinnung durch 
Pressung” [“Obtaining Oil by Pressing”] in H. Schönfeld 
(ed.) Chemie und Technologie der Fette und Fettprodukte 
[Chemistry and Technology of Fats and Fat Products], vol. 1, 
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pp. 591-677.
 (16) Werth, A. van der.: 1936. “Die Gewinnung der 
Fette durch Extraktion mit Lösungsmitteln” [“Obtaining 
Fats by Extraction with Solvents”] [in] H. Schönfeld 
[ed.]: Chemie und Technologie der Fette und Fettprodukte 
[Chemistry and Technology of Fats and Fat Products], vol. 1, 
pp. 677-753.
 (17) Deiss: British Patent no. 390 of February 14, 1856.
 (18) Fires and explosions were common events of 
damage or loss in oil mills, such as:
 1890–Large-scale fi re at Noblée & Thörl in Harburg 
with palm kernel extraction.
 1893–All plants were destroyed by a fi re at Noblée & 
Thörl.
 1897–Large-scale fi re at the Brinkmann & Mergell oil 
works.
 1900–The extraction at Noblée & Thörl was destroyed 
by a fi re.
 1900 June 9–At the Friedrich Thörl oil factory in 
Harburg, the entire plant on Schlossstrasse was destroyed by 
a fi re.
 1935–Glidden, Chicago, hexane explosion.
 1982–Explosion in Jackson, Mississippi.
 1983 July 9–Explosion at the Hamburg Oil Mill 
(Oelmühle Hamburg) in the Neuhof district of Hamburg 
(HAN December 1, 1983).
 1991 Dec. 23–In Yoshino, Japan.
 1996–In Johannesburg, South Africa.
 See bibliography entries 11 to 13. Kingsbaker, C.L. 
1999. “Extractor failure: Safety procedures.” INFORM 
10(12):1142-1147.
 (19) Schneider, Adolf. 1929. “Die Verarbeitung der 
Sojabohne in der Ölmühlenindustrie unter besonderer 
Berücksichtigung des Bollmannschen Verfahrens.” [“The 
Processing of the Soybean in the Oil Mill Industry under 
Particular Consideration of the Bollmann Process.”] in: Soja: 
Firmenschrift der Hansa-Mühle GmbH. [Soy: Company 
Publication of Hansa Mill Ltd.], Hamburg, October, pp. 63-
76.
 (21) Brecht, J. 1936. “Die Verteilung der Ölerzeugung 
auf die einzelnen Länder.” [“The Distribution of Oil 
Production in Individual Countries”] in: H. Schönfeld: 
Chemie und Technologie der Fette und Fettprodukte 
[Chemistry and Technology of Fats and Fat Products], vol. 1, 
pp. 854-876.
 (22) Thörl (ed.). 1958. 75 Jahre Thörl. [75 Years of 
Thörl] Berlin Nov. Part 2, “Wirtschaftsgeschichte” [“History 
of the Business”], pp. 35-136.
 (23) Augustus Eugene (Gene) Staley (1867-1940) 
started out in 1887 as a traveling salesman for cornstarch 
products. In 1898, he founded his own company in 
Baltimore, Maryland which was registered as the A.E. Staley 
Manufacturing Company of Baltimore, Maryland. In 1909, 
he moved the headquarters to Decatur [Illinois], where he 

took over a disused factory from the Standard Oil Company. 
In 1912, he began the processing of corn at this facility, 
followed by soybeans in 1922. Gene had already come into 
contact with soybeans in his youth. A friend of his father 
gave him soybeans to play with in 1880. But he planted 
those beans in his parents’ garden. From 1922 to 1957, A.E. 
Staley was the largest soybean processor in the USA. In 
1929, Joseph Eichberg of the American Lecithin Company 
and Bruno Rewald of the Hansa Mühle [together] visited 
the Staley company in order to convince it about the new 
Bollmann Process. But it was only in 1946 that a modern 
extraction plant was built which processed 550 metric tons 
of soybeans per day. Up to 1950, Stanley [sic–Staley] was 
number one in soybeans and Decatur [Illinois] was called 
the “Soybean Capital of the World”. Gene died in 1940. 
His son did not attach great importance to the processing of 
soybeans, and thus by 1957, Staley had a market share of 
only 7% left in the USA. In the 1940s and 1950s, lecithin 
products were also introduced under the direction of the 
research director at the time, Dr. Hans Wolff. The lecithin 
products came to the market as Sta-Sol®, Emulgo®, and 
Emultex®.
 Forrestal, Dan. J. 1982. The Kernel & The Bean. the 75-
year Story of the Staley Company, Simon and Schuster N.Y., 
N.Y.
 US patent 2,339,164 (January 11, 1944): Refi ning 
vegetable phosphatides such as lecithin hydrate or crude 
phosphatides settled from soy bean oil. R.E. Greenfi eld, 
A.E. Staley Manufacturing Co. Canadian Patent 452,566 
(November 9, 1948): Decolorization of phosphatides 
containing lecithin. R.E. Greenfi eld, A.E. Staley 
Manufacturing Co.
 US patent 2,461,750 (February 15, 1949): Phosphatides. 
R.A. Marmor & W.W. Moyer, A.E. Staley Manufacturing 
Co.
 US patent 2,686,190 (August 10, 1954): Fluid 
phosphatides. N.W. Myers, A.E. Staley Manufacturing Co.
 US patent 3,134,794 (May 6, 1964): Continuous 
degumming of vegetable oil. N.W. Myers, A.E. Staley 
Manufacturing Co.
 US patent 3,069,361 (August 12, 1960): Water-
dispersible lecithin. G.W. Cogswell, A.E. Staley 
Manufacturing Co.
 US patent 3,085,100 (December 5, 1960): Oxyalkylated 
lecithin. S.S. Chang, A.E. Staley Manufacturing Co.
 US patent 3,585,031 (February 5, 1969): Phosphatide 
containing image bearing lithographic copying matrix. L.P. 
Hayes et al., A.E. Staley Manufacturing Co.
 (24) Table of soybean production in the United States 
(1925-1999, every 5 years). Production increased as follows:
 1925: 132,675 tons.
 1940: 2,449,386 tons.
 1960: 15,106,860 tons.
 1980: 48,920,852 tons.
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 1999: 75,027,251 tons.
 Note: The rate of increase in soybean production in the 
USA rose most rapidly from 1925 to 1942.
 (25) Horvath, A.A. 1938. The Soybean Industry. New 
York, NY: The Chemical Publishing Co. of New York, Inc.
 (26) In the 1940s, soybeans were fi nally established 
in the US. Even Henry Ford was excited. In 1941 a picture 
of Henry Ford appeared in Time magazine, showing him 
as he struck the trunk of one of his unbreakable cars with 
an ax. The plastic trunk was produced from soybeans. His 
dream was of a car made from all-natural materials. Soybean 
oil [in the form of soy diesel] could even be used as an 
automobile fuel. However, his ‘Soymobile’ was never put 
into production.
 (27) Lecithin production in the United States in tons 
(1947-1954):
 1947: 3,629
 1948: 3,629
 1949: 5,534
 1950: 6,758
 1951: 9,661
 1952: 9,299
 1953: 11,340
 1954: 11,839
 Cowan, J.C. 1958. “Progress in the Technology of 
Soybeans.” Progress in the Chemistry of Fats and Other 
Lipids, Vol. 5, p. 51-90. Advances in Technology. Editors 
R.T. Holman, W.O. Lundberg and T. Malkin. London, New 
York, Paris, Los Angeles: Pergamon Press.
 (28) Table: Soybean production in the USA, China, 
and world (1925-1999, in million tons). (29) Smil, Vaclav. 
2000. “Magic beans: The Japanese invader that’s good for 
you.” Nature (London): 407:567. Oct. 5. Address: Managing 
Director, Nattermann Phospholipid GmbH, Cologne, 
Germany.

600. SoyaScan Notes. 2000. Status of the soybean in the 
USA and worldwide as of Sept. 2000: A few basic facts and 
statistics (Overview). Sept. 6. Compiled by William Shurtleff 
of Soyfoods Center.
• Summary: The soybean is by far the world’s most 
important oilseed or legume: World production in 1998 in 
million metric tons was: Soybeans 134.06. Cottonseed 33.52. 
Rapeseed 31.33. Peanut 26.37. Sunfl owerseed 23.50. Total 
of the top 5 oilseeds: 249.14, with soybeans accounting for 
more than half of the total (54.0%).
 The United States is by far the world’s largest producer 
of soybeans, producing almost as much as all other countries 
combined! Leading world soybean producing countries in 
1998-199 in million metric tons were: United States 75.028 
(and 28.6 million acres). Brazil 31.000. Argentina 18.300. 
China 13.800. India 6.000. Paraguay 3.100. Canada 2.737.
 Top four soybean producing states (million bushels) 
in the USA in 1998: Iowa 501. Illinois 468. Michigan 285. 

Indiana 235.
 Value of the U.S. soybean crop in 1998: $14.6 billion. 
Of the Indiana soybean crop: $1.25 billion.
 How are U.S. soybeans utilized? About 35.6% of the 
crop is exported as whole soybeans, 60% is crushed to make 
soy oil (by far the most widely used vegetable oil in America 
today) and soybean meal (which is fed to livestock, poultry, 
and aquaculture animals), about 3% is transformed from 
whole soybeans into various soyfoods such as tofu, soymilk, 
miso, etc., and the rest is used as seed to plant next year’s 
crop. Of the crushed soybeans, about 9% goes into industrial 
uses (non-food, non-feed) such as soy ink, soy diesel, etc.
 How is soybean oil utilized in the USA? 96.2% is 
used for food and 3.8% is used for industrial (nonfood) 
uses. Of the total food uses: Cooking and salad oils 48.7%. 
Shortening 37.3%. Margarine 12.9%. Other 0.5%. Of the 
total industrial uses: Fatty acids, soap and feed 56.94%. 
Resins and plastics 18.14%. Inks 17.03%. Paints and 
varnishes 6.31%, Biodiesel 1.42%.
 A good source of current soybean statistics is the 
ASA (American Soybean Association) website: www.
unitedsoybean. org/soystats2000.

601. Soybean Digest. 2001. New Uses: A Corn and Soybean 
Digest special report. Sponsored by the soybean checkoff. 
Mid-Feb. p. 15-26.
• Summary: This is a special pull-out insert in the mid-
February issue of Corn and Soybean Digest. It includes three 
full-page color ads by United Soybean Board promoting the 
checkoff program. All three are titled “Guest check: 94% of 
your soybean meal feeds poultry and livestock.” Each shows 
a different scene from a factory farm, raising pigs, chickens, 
and cows.
 The following subjects are covered in the insert: 
The WISHH program delivers soy in worldwide food-
aid programs. Use of industrial soy products continues to 
grow. Panasonic, the Japanese electronics giant, prints all 
of its product literature with soy ink. “Biobased solvents 
offer earth-friendly solutions to government regulations.” 
“Biodiesel and soy-based auto products continue to race 
ahead” (Bio Tuff, SoyOyl, Bean-e-doo Molding Adhesive 
Remover, Aggre-Solv). “Soyfoods success: Creative and 
innovative soyfoods continue to enter the marketplace, 
offering healthy alternatives to traditional fare.” On the last 
page (p. 26) is the United Soybean Board FY 2004 annual 
fi nancial report. Its total revenues were $44.6 million. Its fi ve 
largest expenditures (in million dollars) were: International 
marketing ($8.0), Domestic marketing ($5.8), Soybean 
production research ($5.6), Communications ($5.0), and 
New uses development ($4.0).
 Note: This is the earliest document seen (Jan. 2009) that 
mentions the WISHH program.

602. Soybean Digest. 2001. New Uses: A Soybean Digest 
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special report. Sponsored by United Soybean Board. Mid-
Feb. p. 21-32.
• Summary: This is a special pull-out insert in the mid-
February issue of Soybean Digest. It includes four full-page 
color ads by United Soybean Board promoting the checkoff 
program. They are titled: (1) Our checkoff: Building global 
knowledge about biotechnology. (2) Our checkoff: Building 
the aquafeed market in China. (3) Our checkoff: Building 
biodiesel markets here at home. (4) Our checkoff: Building 
the edible soy market in Mexico.
 The following subjects are covered in the insert: The 
Taylor family ate a heaping serving of soy every day. 
Soyfoods are attracting media attention: A survey by 
Prevention magazine in the year 2000 found that twice as 
many consumers want soyfoods offered on social occasions 
(one in three) as they did the year before. An hydraulic 
fl uid made from soybean oil. Funding of biofuels research 
as a way of reducing petroleum consumption and sulfur 
omissions. New uses in building materials for the home. Soy-
bonded plywood. Better edible oil from Satelite soybeans 
developed at North Carolina State University.
 “Soy candles tested nationally: Alltrista Consumer 
Products began text marketing soybean oil-based candles late 
last year in Pittsburgh [Pennsylvania], Salt Lake City [Utah] 
and the Seattle-Portland [Washington–Oregon] metro area. 
Alltrista purchased the rights to produce the soy candles from 
the Indiana Soybean Board, which funded their development. 
Alltrista is marketing the candles under the Earth Lights 
brand name and displayed the candles at the January Chicago 
Housewares Show, a prominent national trade show.” Note: 
This is the earliest English-language document seen (April 
2004) that contains the term “soy candles” (or “soy candle”).
 Soy-based lubricants made by Terresolve Technologies, 
in Eastlake, Ohio. Research on soy oil at NCAUR in Peoria, 
Illinois. Barrier, a product made from soybean soapstock, 
that reduces the bad odors from hog feedlots: It reduces 
hydrogen sulfi de gas levels by up to 75% and ammonia 
levels by 40%. Soyfee’s Choice, a soy coffee made by 
Soy Coffee Roasters in New York: website soycoffee.com. 
Moving research on soy oil lubricants to the marketplace 
at the University of Northern Iowa. Polyurethane pickup 
bed liner made partly from soy oil material called SoyOyl, 
developed by Urethane Soy Systems Co. (USSC) in 
Princeton, Illinois. Research at Purdue Univ. (Indiana) to 
study links between soy consumption and osteoporosis 
reduction.

603. American Soybean Assoc. 2001. Bean beat: Minnesota 
introduces model biodiesel legislation. Soybean Digest. Mid-
March. p. 29.
• Summary: This January, the Minnesota legislature 
introduced a bill that would require a low-level blend of 
biodiesel in 800 million gallons of the state’s diesel fuel. 
The bill calls for 2% soy-based biodiesel. If enacted, the 

legislation would create a market for 16 million gallons of 
pure biodiesel or 123 million pounds of soybean oil annually.

604. King, Paul E. 2001. Work with soyfoods. Founding The 
Soy Daily (Interview). SoyaScan Notes. April 24. Conducted 
by William Shurtleff of Soyfoods Center.
• Summary: Paul was born in Hawaii of parents who are 
Theosophists and vegetarians. His father was a sculptor. 
Raised a vegetarian, he lived in Hawaii until age 10. Then 
went to law school but never passed the bar. He worked 
for 17 years as an administrator at Massachusetts General 
Hospital–the hospital for Harvard University–so it was very 
rigorous and professional work.
 He is still largely a vegetarian, but now eats seafood. His 
wife, Gail, is a meat eater = omnivore.
 Paul and has wife, Gail (married for about 4 years) are 
very excited about soy; they published a soy recipe book 
in Jan. 2000 (also available as an e-book that people can 
download from their website, or on CD-ROM). On 25 Aug. 
2000 they started a website named The Soy Fan Club’s 
Drive-in (www.thesoyfanclub.com). The same website is 
now also named www.thesoydailyclub.com.
 On 13 Nov. 2000 they published the fi rst issue of a bi-
weekly e-zine (Web magazine that people pay to download) 
named The Soy Daily; back issues can be found at their 
website. Membership in the Club, which includes the e-zine, 
costs $21/year. Before long, The Soy Daily was sent out free 
of charge, and began to be published once a week.
 The content of the original Soy Daily issues covered 
research into the soybean itself, and use of soy in a variety of 
ways including food and biodiesel. Some content about soy 
farming was always part of The Soy Daily.
 On 22 Oct. 2000 they began to teaching classes at 
Northern Essex Community College–Timothy School in 
Methuen, Massachusetts. They taught two classes a week 
on Wednesday evenings from 7 to 9 p.m. in this non-
credit, adult education, special interest course. They gave 
soy information, taught recipes for breakfast, lunch, and 
dinner, and had many soy products to taste. Their fi rst class 
brought in 6 students. Their largest class was 10 students 
beginning on 25 March 2001. The class is presently held on 
3 Wednesday nights each week.
 Paul and Gail got a “scholarship” (free admission) to 
the Natural Products Expo at Anaheim in March 2001. There 
they fi rst met many people in the natural foods industry, the 
most memorable and impressive of whom were: (1) Brenda 
Oswalt of Dixie USA; formerly an anthropologist, she 
worked on the “Lucy” dig in Africa. (2) Peter Murry of Iowa 
Soy in Vinton, Iowa–very friendly.
 The second generation of SunSoy soymilk is much 
better than the fi rst; it has been reformulated. Their four 
favorite soymilks are: Sunsoy Vanilla, Vendon Cappuccino, 
Pacifi c Strawberry, and (as a plain soymilk for cooking) 
Vitasoy Creamy. Address: The Soy Fan Club’s Drive-in, 42 
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Conrad St., Methuen, Massachusetts 01844-2712. Phone: 
978-681-6606.

605. Foss, Brad. 2001. Rising energy prices no problem: 
as oil prices soar, consumers of renewable energy smile. 
Indiana Gazette (Indiana, Pennsylvania). May 1. p. 66.
• Summary: Ronald Cascio regularly fuels his pickup with a 
soybean oil derivative. It costs him about $3.35 a gallon for 
pure biodiesel, which is chemically altered soybean oil that is 
completely compatible with the standard diesel engine in his 
1989 Ford truck.
 To show its support for the new technology, 
DaimlerChrysler ships its new Jeep Liberty off the assembly 
line fueled with B5, which contains 5% biodiesel. The most 
common grade of biodiesel at the pump is B20, which is 
20% biodiesel and 80% regular diesel.
 “The amount of biodiesel sold in the U.S. has grown 
from 500,000 gallons in 1999 to roughly 30 million gallons 
in 2004, said Jenna Higgins, a spokeswoman for the National 
Biodiesel Board. By comparison, the U.S. burns more 
than 100 billion gallons of gasoline each year and 4 billion 
gallons of ethanol, a fuel additive derived from corn.” 
Address: AP Business writer.

606. ASA Today (St. Louis, Missouri). 2001. Energy Dept. 
approves biodiesel as fuel. 7(8):1. June.
• Summary: The U.S. Department of Energy has issued a 
fi nal rule which shows support for farmers and renewable 
fuels. The rule allows vehicle fl eets to purchase biodiesel 
fuel as an alternative under the Energy Policy Act of 1992. 
However the American Soybean Assoc. is disappointed 
that the rule did not contain specifi c recommendations that 
would facilitate increased use of biodiesel. ASA’s plan 
would require up to 3% of all motor fuels sold in the USA 
in 10 years to be either biodiesel or ethanol, and provide 
a tax exemption that would make biodiesel more price 
competitive.

607. Ontario Soybean Growers Newsletter. 2001. Biodiesel 
demonstration plant “up and running” in Ontario. Aug. p. 5.
• Summary: Ontario Soybean Growers (OSG) “continues 
to actively pursue the commercialization of biodiesel fuel in 
Canada as a value added market for soybean oil.” Recently 
“BIOX Corporation started its fi rst production of biodiesel 
at its Oakville, Ontario, demonstration plant. The plant will 
be instrumental in perfecting a new process for producing 
biodiesel...” A photo shows: Dr. David Boocock, developer 
of BIOX’s production process. Tim Haig, President and CEO 
of BIOX, plus representatives of OSG at the BIOX facility. 
Address: Chatham, ONT, Canada N7M 5L8.

608. Archer Daniels Midland Co. 2001. Annual report: 
Unlocking the potential of nature–Maximizing value. P.O. 
Box 1470, Decatur, IL 62525. 44 p. Oct. 28 cm.

• Summary: Net sales and other operating income for 2001 
(year ended June 30) were $20,051 million, up 7.7% from 
2000. Net earnings for 2001 were $383.3 million, up 27.3% 
from 2000, but far below the recent peak of $796 million in 
1995. Shareholders’ equity (net worth) is $6,332 million, up 
3.6% from 2000. Net earnings per common share: $0.58, up 
28.8% from 2000.
  has a new mission statement: “To unlock the potential 
of nature to improve the quality of life.” This is leading the 
company to “create added value in our core businesses...”
 The section on “Oilseeds” (p. 6-7) states: “Currently 
more than 40 products are co-branded with ’s NovaSoy 
isofl avone logo highlighted on the package. Soy meal can 
also yield soy isolates and concentrates, the basis for ’s 
NutriSoy brand of soy protein. Presently more than 17 co-
branded products highlight their NutriSoy content, including 
’s Soy 7™ pasta, a protein enriched product that qualifi es for 
the FDA approved health claim.
 “Soy oil is an excellent natural source of Vitamin E, 
which is twice as potent as the commonly used synthetic 
Vitamin E. ’s d-Alpha logo for natural-source Vitamin E 
supplements received a favorable initial response by retailers 
in fi scal 2001...” Phytosterols and biodiesel are growing 
markets. “Interestingly, the original diesel engine developed 
by Rudolf Diesel in the 1890s used an unusual fuel: peanut 
oil.”
 Also accompanying the annual report is a “Notice of 
Annual Meeting.” G. Allen Andreas, age 57, Chairman of the 
Board and CEO, had a 2000 salary of $2,398,480.
 Note: According to a multi-page  ad in the Soya & 
Oilseed Bluebook 2002 (published Oct. 2001), the company 
makes 16 isolated soy proteins under the Pro-Fam brand, 2 
isolated soy proteins under the Ardex brand, 7 soy protein 
concentrates under the Arcon brand, 2 textured soy protein 
concentrates under the Arcon T brand, and TVC (textured 
vegetable protein chunks and crumbles); TVP is not 
mentioned. Address: Decatur, Illinois.

609. Edwards, Ann Marie. 2001. Farmers, start your engines: 
With soy biodiesel. Iowa Soybean Review (Iowa Soybean 
Association, Urbandale, Iowa) 13(1):18. Oct.
• Summary: “Soy biodiesel is rapidly making its presence 
known as a renewable fuel that addresses the stronger need 
for lubrication, given sulfur reductions in petroleum diesel.
 “Soy biodiesel offers: EXceptional lubricity that helps 
EXtend the life of engines and EXpand uses for your crop. 
These advantages are referred to as LubriEX, a term used to 
convey the benefi ts of soy biodiesel.”
 For a brochure of LubriEX write the Iowa Soybean 
Promotion Board.

610. Ontario Soybean Growers Newsletter. 2001. Biodiesel 
promoted across Ontario. Oct. p. 5.
• Summary: “In an effort to help raise the awareness and 
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demonstrate the benefi ts of biodiesel fuel, the OSG recently 
teamed up with Ontario Agri-Food Technologies (OAFT) 
and Biox Corporation on some promotional activities. 
These promotions included a display and demonstration of 
biodiesel fuel at both the Canadian Outdoor Farm Show 
in Woodstock, Ontario on September 11-13, 2001 and the 
Rural Expo and International Plowing Match on September 
18, 2001. Both of these venues provided an excellent 
opportunity to speak with the public and politicians about 
the many benefi ts of biodiesel to the environment, public 
health, agriculture and rural development. Other biodiesel 
promotions are planned in Toronto in conjunction with 
Agriculture Week in October.
 “In addition to these activities, the OSG also furthered 
the biodiesel agenda by making a presentation before the 
Ontario Government’s Select Committee on Alternative 
Fuel Source. This multi-party committee is touring the 
province consulting with various stakeholders regarding the 
development of energy alternatives to fossil fuels. The OSG 
presented a brief outlining the benefi ts and opportunities 
associated with biodiesel in Ontario and recommended that 
biodiesel should be granted tax parity with other alternative 
fuels in Ontario.” Address: Chatham, ONT, Canada N7M 
5L8.

611. Knothe, Gerhard. 2001. Historical perspectives 
on vegetable oil-based diesel fuels. INFORM (AOCS) 
12(11):1103-07. Nov. [112 ref]
• Summary: An outstanding, pioneering history, with a 
comprehensive bibliography. See http://aocs.fi les.cms-plus.
com/LipidsLibrary/images/Importedfi les/lipidli brary/history/
Diesel/fi le.pdf Address: PhD, USDA / ARS / NCAUR, 
Peoria, Illinois 61604.

612. ASA Today (St. Louis, Missouri). 2002. ASA launches 
major push on biodiesel tax bill. 8(3):4. Jan.
• Summary: The Senate bill is S. 1058, the Biodiesel 
Renewable Fuels Act. It provides a tax reduction [subsidy] 
of 3 cents for diesel fuel that contains at least 2% biodiesel 
and a 20 cent reduction for blends that contain at least 
20% biodiesel. The bill was introduced by senators Tim 
Hutchinson (R-AR) and Mark Dayton (D-MN).
 “Soybean prices are at record lows in part because of 
large surpluses of soybean oil.” Every 100 gallons (735 
pounds) of biodiesel requires 760 pounds of feedstock, such 
as vegetable oils, recycled grease or animal fats.

613. DeValois, Dave. 2002. Use same winter plans for No. 
2 diesel and B2 biodiesel. Iowa Soybean Review (Iowa 
Soybean Association, Urbandale, Iowa) 13(4):6. Jan.
• Summary: B2 is a “mix of 2 percent soy biodiesel and 98 
percent petroleum diesel;” it works the same as No. 2 grade 
petroleum diesel and will gel during freezing weather.
 Note: This is the earliest English-language document 

seen (Oct. 2017) that contains the term “soy biodiesel,” 
which refers to a blend of soy methyl esters (made from 
soybean oil) and petroleum-based diesel fuel.

614. Iowa Soybean Promotion Board. 2002. Tap the soybean 
“oil well” of biodiesel potential: Ask your fuel distributor for 
soy biodiesel (Leafl et). Iowa Soybean Review (Iowa Soybean 
Association, Urbandale, Iowa) 13(4):Jan. 1-page insert glued 
in after p. 6.
• Summary: The front panel of this color leafl et (8½ by 11 
inches, 3 panels each side) shows a man holding a gas pump. 
Below it are green soybean leaves and a barrel of yellow 
soybeans. The inside 3 panels discuss the three benefi ts of 
LubriEX soy biodiesel and encourage users to expect more: 
Exceptional lubricity (adding 2% soy biodiesel increases the 
lubricity of No. 2 diesel by 66%), extended equipment life, 
and expanded use for crops. On the back panel is a map of 
Iowa with dots showing where farmers can buy B2 biodiesel.

615. Soybean Digest. 2002. New Uses: Mega markets can 
take a big bite out of America’s soybean crop. A Soybean 
Digest special report, sponsored by the Soybean Checkoff. 
Mid-Feb. p. 25-35.
• Summary: This is a special pull-out insert in the mid-
February issue of Soybean Digest. It includes four full-page 
color ads by United Soybean Board promoting the checkoff 
program. They are titled: (1) Soybean farmers and our 
checkoff: Fueling a stronger America. (2) Soybean farmers 
and our checkoff: Feeding a stronger America. (3) Soybean 
farmers and our checkoff: Developing a stronger American 
soybean. (4) Soybean farmers and our checkoff: Producing a 
stronger American soybean.
 The following subjects are covered in the insert: Soy 
in aquaculture (catfi sh, p. 26-27). Soy ink (p. 28, 30). 
Soy-based adhesives, glues, paints, and stains (p. 30). Soy 
biodiesel fuel (p. 32). Soyfoods showing healthy growth (p. 
34-35). The Soyfoods Guide online (p. 35).

616. Feedstuffs. 2002. AGP to study feasibility of soydiesel 
plant. 74(15):23. April 5.
• Summary: Omaha, Nebraska–The board of directors of 
Ag Processing Inc. (AGP) board of directors announced on 
March 22 the initiation of a feasibility study to construct a 16 
million-gallon capacity soydiesel plant in Minnesota.
 Among the sites to be considered is Dawson, Minnesota, 
where AGP currently operates a soybean processing plant.

617. Ontario Soybean Growers Newsletter. 2002. Fish food 
and fuel take honors in 2002 Project SOY. April. p. 1.
• Summary: Project SOY (Soybean Opportunities for Youth) 
began in 1996 as a way to encourage University of Guelph 
students to learn more about soybeans, and create innovative 
new uses for them. There are two categories: undergraduate/
graduate, and diploma. The fi rst, second, and third place 
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awards are valued at $2,500, $1,000, and $500 in each 
category.
 The 6th Annual Project SOY was held on 3 April 2002 
at the University of Guelph. First place in the undergrad/grad 
category went to Soy Fizzy, a soy-based tropical fi sh food. 
First place in the diploma category went to a soy biodiesel 
project. Other winning ideas were soy pancakes, a clean-
burning soy fi replace log, soy and maple snacks, dog treats, 
and ski wax.
 Project SOY is sponsored by First Line Seeds and the 
University of Guelph. A photo shows some of the winning 
students with their product concepts. Address: Box 1199, 
Chatham, ONT, Canada N7M 5L8.

618. Ontario Soybean Growers Newsletter. 2002. Montreal 
Transit to use biodiesel in its bus fl eet. April. p. 2.
• Summary: Starting on 27 March 2002 thousands of 
Montrealers began boarding city buses fueled partially 
by soybean oil. The buses use 20% biodiesel and 80% 
petroleum-based diesel. The biodiesel will greatly reduce 
tailpipe pollution. Address: Box 1199, Chatham, ONT, 
Canada N7M 5L8.

619. Ontario Soybean Growers Newsletter. 2002. Profi les: 
Tim Haig, president and CEO of BIOX, works to promote 
the benefi ts of biodiesel. April. p. 7.
• Summary: Haig’s company, founded in Sept. 2000, builds 
biodiesel processing plants. The BIOX process cuts the cost 
to just $0.08 per liter, making it comparable and competitive 
with petroleum-based diesel products–as long as government 
subsidies are provided! A photo shows Haig. Address: Box 
1199, Chatham, ONT, Canada N7M 5L8.

620. Ontario Soybean Growers Newsletter. 2002. Market 
scan: The OSG position on Roundup Ready white hilum 
soybeans. April. p. 8, 6.
• Summary: In Jan. 2002, the Ontario Oil & Protein Seed 
Crop Committee (OOPSCC) recommended the registration 
of several varieties of white hilum soybeans that carry the 
Roundup Ready gene. Ontario Soybean Growers (OSG), 
which has one voting member on the Committee, voted 
in favor of the registration of Roundup Ready white 
hilum (RRWH) soybeans–but only after long thought 
and discussion. One of the main issues was whether the 
introduction of RRWH soybean varieties into Ontario would 
cause problems for special quality white hilum (SQWH) 
exports.
 A survey conducted last year by Dr. George Brinkman 
and Jeremy Heigh of the University of Guelph found that in 
the past three years (1999-2001), exports of SQWH soybeans 
decreased by 39% while exports of identity preserved (IP) 
and other specialty soybeans increased by 57%. This trend 
is expected to continue. Generally, IP soybeans earn higher 
premiums than SQWH soybeans.

 RRWH soybeans have been available in the USA for 
two years. There are no restrictions on soybean imports to 
Canada from the USA. Address: Box 1199, Chatham, ONT, 
Canada N7M 5L8.

621. Murray, Shailagh. 2002. Will a ‘temporary’ fuel subsidy 
ever die? A biodiesel tax break could enjoy a long life, as 
25-year-old ethanol grants show. Politics & policy. Wall 
Street Journal. May 9. p. A4.
• Summary: In 1977 Congress began to subsidize ethanol, 
a corn based fuel, to help the industry get started. That 
was 25 years ago, and the subsidy still exists. The General 
Accounting Offi ce, the investigative arm of Congress, says 
the various ethanol incentives / subsidies have cost taxpayers 
as much as $15 billion. Today, ethanol is the third largest use 
of corn, ahead of cereals and sweeteners.
 , which processes more corn and soybeans than any 
single country in the world, is enthusiastic about both 
ethanol and biodiesel subsidies.  is now considering building 
a biodiesel plant in Minnesota. An important fi rst step is 
securing an exemption from the federal excise tax on motor 
fuels. The most widely sold form of biodiesel today blends 
20% biodiesel with 80% conventional (petroleum-based) 
diesel. The pending legislation in the Senate’s energy bill 
would reduce by one cent the 24.4 cents-a-gallon federal 
excise tax for each 1% of biodiesel in a blend, up to a 
maximum of 20 cents. That would eliminate the price gap for 
20% biodiesel.
 Rudolf Diesel (1858-1913), the German mechanical 
engineer who built the engine named after him (starting in 
1896), envisioned that it would run on vegetable oils.
 Soybean growers have proceeded wisely and carefully 
in bringing biodiesel to market. They have spent $30 
million to clear environmental hurdles. They have worked 
to avoid charges that a tax break would amount to corporate 
welfare. Sales of biodiesel have recently risen dramatically: 
1999–500,000 gallons. 2000–5 million gallons. 2001–10 to 
15 million gallons. Ag Processing Inc., a Nebraska farmer-
owned cooperative, makes biodiesel.
 Politics: The soybean and biodiesel industries don’t 
have political-action committees (PACs) to make campaign 
contributions. But they do have people–farmers in key farm 
states. And they have congressmen in important and often 
tight political races. GOP House Speaker Dennis Hastert is 
from Illinois, ’s home and the top ethanol-producing state.
 A recipe for making biodiesel (from the National 
Biodiesel Board) is printed on a recipe card: Harvest 
soybeans. Make soybean oil. Mix with alcohol and a catalyst, 
such as caustic soda. Boil at about 160ºC. Wait 1-8 hours 
to get a mix of glycerin and biodiesel. Allow glycerin to 
settle and separate it from the remaining liquid. Remove 
excess alcohol and catalyst. Clear, amber-colored biodiesel 
is now ready to use. Republicans now embrace a renewable-
fuels standard on the basis of national security. Address: 
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Washington, DC.

622. DeValois, Dave. 2002. New sulfur standard may drive 
soy biodiesel usage. Iowa Soybean Review (Iowa Soybean 
Association, Urbandale, Iowa) 13(7):12. Spring.
• Summary: In the year 2006, strict new federal standards 
for sulfur levels in diesel fuels will go into effect. The 
Environmental Protection Agency (EPA) will require 80% 
of all on-road diesel fuel sold in 2006 to contain a maximum 
of 15 parts per million of sulfur, which is only 3% of the 500 
parts per million allowed today. By 2010, all on-road diesel 
fuel must meet the new standard.
 This new requirement presents a great opportunity for 
soy biodiesel for two reasons: (1) The process that removes 
sulfur from diesel fuel also removes the fuel’s lubricating 
properties. (2) Biodiesel doesn’t contain any sulfur and it 
adds lubricity.

623. Leeds, Kirk. 2002. A tip of the hat to Minnesota: 
Biodiesel. Iowa Soybean Review (Iowa Soybean Association, 
Urbandale, Iowa) 13(7):5. Spring.
• Summary: Eight million gallons of biodiesel are produced 
annually in Minnesota. In March Minnesota became the fi rst 
U.S. state to pass legislation requiring diesel fuels sold in 
their state to contain a 2% blend of biodiesel (B2). By 1 July 
2002 nearly every gallon of diesel fuel sold in Minnesota 
must contain a 2% blend of biodiesel. This date could be 
moved up if conditions are met.

624. Smith, Rod. 2002. Added value needs real, protected 
expectations. Feedstuffs 74(22):28-29. June 3.
• Summary: “Ralston, Iowa–West Central cooperative is 
building the largest soy diesel plant in the U.S. to add value 
to the oil stream that comes from soybean crushing and 
has been involved in value addition for several years, chief 
executive offi cer and executive president Jeffrey Stroburg 
told Feedstuffs during an interview at the cooperative’s 
offi ces here.” Address: West Central CEO.

625. Lemke, Dan. 2002. Biodiesel building blocks: AURI 
undertakes defi nitive study for an emerging industry. Ag 
Innovation News (AURI–Agricultural Utilization Research 
Inst., Waseca, Minnesota) 11(3):16. July/Sept.
• Summary: “When the state legislature passed a bill this 
spring requiring that biodiesel be blended with all diesel fuel 
sold in Minnesota, it was a big victory for the state’s farmers. 
But the mandate was just a fi rst step; now proponents must 
lay the foundation for a Minnesota biodiesel industry.”
 AURI will conduct a feasibility study and analysis, 
which “will include a soybean production evaluation, market 
appraisals, capital requirements and processing costs, and 
it will identify competitors. The research will review the 
various feedstocks that biodiesel can be made from and the 
preferred production methods for each.

 “Industry analysis should be completed by mid-August; 
the fi ndings will be released in statewide presentations.”

626. Olson, Joan. 2002. Elsewhere in ag utilization: 
Bargain biodiesel. Ag Innovation News (AURI–Agricultural 
Utilization Research Inst., Waseca, Minnesota) 11(3):13. 
July/Sept. [1 ref]
• Summary: Scientists at USDA’s Agricultural Research 
Service (ARS) “have developed biodiesel from soy 
soapstock, an abundant but underutilized by product of soy 
oil refi ning. Their patented process uses low-value, less-
pure lipids, which can cost as little as one-tenth the price of 
refi ned vegetable oils.
 “The new biodiesel’s composition, engine performance 
and emissions are comparable to the biodiesel from refi ned 
soy oil now on the market. Source: Agricultural Research, 
April 2002.”

627. American Soybean Assoc. 2002. Bean beat: ASA 
applauds signing of 2002 Farm Bill. Soybean Digest. Aug. p. 
30.
• Summary: The benefi ts: Farm support (“ASA lobbied 
successfully for soybeans to be treated as a program crop, 
which makes them eligible for benefi ts under the direct 
payment and target price income support systems, as well as 
under the marketing loan program”). Conservation. Trade. 
Energy (contains $204 million in incentives for biodiesel and 
ethanol producers).

628. Council for Biotechnology Information. 2002. Would it 
surprise you to know America could grow more of its own 
fuel? (Ad). National Geographic. Aug. p. 133.
• Summary: The full-page color ad shows a stalk and ear 
of corn on a golden background. The text states: “Biofuels–
fuels produced from plants–hold the potential to reduce our 
reliance on foreign oil. With plant biotechnology, American 
farmers can grow more corn, helping to produce more 
biofuels. Today, almost 2 billion gallons of ethanol–derived 
from crops like corn–serve as a renewable fuel that decreases 
automotive emissions and increases our energy supply.
 “Millions of gallons of biodiesel fuel–made from 
soybeans–already power many buses and trucks. Plant 
biotechnology is a useful tool to help provide an abundant, 
affordable, and renewable fuel supply. If you want to learn 
more, we invite you to call or visit our Web site: www.
whybiotech.com. 1-800-980-8660.
 If you call, there is nobody there; a message asks you 
to leave your name and address so the organization can 
send you a free brochure explaining more about the current 
benefi ts of biotechnology and its promise for the future.

629. Lamp, Greg. 2002. Get on the biofuels bandwagon. 
Soybean Digest. Aug. p. 4.
• Summary: Wal-Mart, which owns and operates about 
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6,000 trucks, is testing biodiesel in their over-the-road fl eet. 
The venture started last fall when Gary Parker, a soybean 
grower from Moran, Kansas, contacted the company’s CEO. 
Address: Editor.

630. Leeds, Kirk. 2002. Soybean heaven. Iowa Soybean 
Review (Iowa Soybean Association, Urbandale, Iowa) 
13(8):5. Summer.
• Summary: “Occasionally, I have been known to answer 
the phone at the, offi ce with a simple, ‘soybean heaven.’ It 
usually generates either a few chuckles or absolute silence on 
the other end. Callers often think that I have either lost my 
mind or at least need a few ‘soy-free days.’
 “But if you think about it, Iowa is about as close to 
soybean heaven as you are going to fi nd. Great soil and 
agreeable climate have given Iowa producers a huge 
advantage over other parts of the country and world. 
Our farmers are well trained and have access to the best 
technology and newest products. Our infrastructure, although 
stressed, is still better than almost anywhere in the world.
 “We have farm organizations that have strong and 
capable volunteer leaders. We have a state government and 
state universities that are generally supportive of soybean 
production and agriculture in general. We have state and 
national political leaders who genuinely understand and care 
about farmers and our industry.
 “It’s not that we don’t face challenges and have 
problems that need fi xed–it’s just that we must admit that 
things could be much worse.
 “As I ponder this month’s theme for the Iowa Soybean 
Review, ‘Soy For a Lifetime,’ I refl ected upon my nearly 13 
years working for Iowa’s soybean farmers and the little bean 
we call the ‘miracle crop’. I thought about the number of 
products made from soybeans and about how much we, as an 
industry, have to offer to consumers around the world.
 “In this month’s issue, you will read about how fast 
soyfood consumption is increasing in this country. The 
increase is phenomenal and the availability of soyfoods 
in grocery stores and on restaurant menus is expanding 
nearly everyday. You will learn more about Our efforts to 
increase awareness of soyfoods through an exciting program 
conducted in Chicago.
 “You will also learn how soybean farmers are working 
with charitable organizations in Botswana to help feed their 
population. In this country, we focus on freshness and variety 
of foods. In many parts of the world, they worry about 
getting enough to eat.
 “Soybeans are also making major contributions to the 
quality of life through its many industrial applications. This 
publication is printed using ink made from soybean oil. More 
and more diesel engines in Iowa and across the country are 
beginning to burn diesel fuel made from soybeans. New 
adhesives are being commercialized that use a soybean based 
product instead of the current toxic materials.

 “So what’s my role in all of this? I get to help promote 
‘soybeans for a lifetime’ that have been produced in soybean 
heaven! (Not a bad calling for one’s life.)
 “If you would like to learn more about the increasing 
demand for soybeans or anything else covered in this 
month’s magazine, drop me a note at kleeds@iasoybeans.
com.”
 Photos show: (1) Kirk Leeds seated at a desk, writing. 
(2) A little boy holding a soy hot dog in a bun.
 On the cover of this issue is the same little boy with 
his mother and a carton of Silk soymilk, some of which 
has been poured into a glass. Address: CEO, Iowa Soybean 
Association and Publisher, Iowa Soybean Review.

631. Ontario Soybean Growers Newsletter. 2002. Biodiesel 
gets a boost. Aug. p. 5.
• Summary: In June 2002, Ontario’s provincial government 
took a major step toward establishing a viable biodiesel 
industry in Ontario when it announced the removal of the 
14.3 cents/liter provincial tax on biodiesel fuels. Biodiesel 
is cleaner burning and renewable. Address: Box 1199, 
Chatham, ONT, Canada N7M 5L8.

632. Schaeffer Manufacturing Company. 2002. Soy 
solutions–Soy Shield and Soy Ultra gasoline additive (Ad). 
Soybean Digest. Aug. p. 25.
• Summary: A full page color ad. Since 1839 Schaeffer 
has worked with American farmers to develop lubricating 
solutions for all types of equipment. SoyShield and SoyUltra 
improve lubricity, boost fuel economy, extend engine life, 
reduce emissions, and support the growth of agri-fuels from 
U.S. farms. Address: 102 Barton St., St. Louis, Missouri 
63104. Phone: 1-800-325-9962.

633. Soybean Digest. 2002. The biofuels boom–Ethanol and 
biodiesel: Special report (Section of articles). Aug. p. 19-34.
• Summary: Contains 5 articles on biofuels. Individual 
articles are cited separately.

634. Soybean Digest. 2002. Biofuels use builds: Ethanol and 
biodiesel pump new life into your crops. Aug. p. 20.
• Summary: America is dependent on foreign sources for 
60% of its crude petroleum–and the fi gure is rising. However 
congress is debating a new energy bill that will put more 
emphasis on renewable fuels.

635. Soybean Digest. 2002. The fuels fi ght: Biofuels battle 
for their place in domestic energy. Aug. p. 22-24.
• Summary: Discusses the congressional energy bill (House 
and Senate versions). The House version, which passed in 
2001, calls for some research on biofuels. The Senate version 
(April 2002) contains a renewable fuels standard. Contains 
a glossary of 13 defi nitions related to biofuels: B2, B20, 
B100, carbon dioxide, E10, E85, ethanol, fermentation, 
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glycerin, hydrocarbon, methyl-tertiary butyl ester. Sources 
of information: National Biodiesel Board, Renewable Fuels 
Association, American Soybean Assoc., National Corn 
Growers Assoc.

636. Soybean Digest. 2002. Buying your beans back: 
Farmers say it pays to buy biodiesel. Aug. p. 26-27.
• Summary: Biodiesel costs 2-3 cents per gallon more than 
regular diesel fuel. But many farmers believe that is a small 
price to pay for helping their own industry. Glossary of 
more biofuels defi ned: Nitrogen oxides, oxygenate, ozone, 
particulates, petroleum, sulfur, transesterifi cation.

637. Soybean Digest. 2002. U.S. versus the world: In Europe 
biodiesel’s king. In Brazil, ethanol rules. Aug. p. 28.
• Summary: In 1991 Germany–by far the largest user of 
biodiesel–burned 200 million gallons. Much of that is B100, 
which is 100% biodiesel.

638. West Central Soy. 2002. Soy Power Biodiesel (Ad). 
Soybean Digest. Aug. p. 21.
• Summary: A full page color ad. West Central Soy, a 
manufacturer of soy biodiesel, is a division of West Central 
Cooperative which processes soybeans in Ralston, Iowa. 
West Central Soy also offers turnkey engineering design and 
construction for biodiesel manufacturing facilities.
 Note: This is the earliest document seen (May 2009) 
that mentions West Central, an early maker of soy biodiesel. 
Address: 406 1st St., Ralston, Iowa 51459. Phone: 1-800-
522-1946.

639. Lundeen, Tim. 2002. West Central Cooperative opens 
new soydiesel plant in Ralston. Feedstuffs 74(36):27. Sept. 2.
• Summary: On Aug. 21 West Central opened the largest soy 
biodiesel plant in the U.S.
 “The $6 million InterWest plant will be able to produce 
12 million gallons of soydiesel fuel per year from the coop’s 
own soybean oil. The facility was built adjacent to an older 
and smaller plant that will become the cooperative’s soy fuel 
research and development laboratories (Feedstuffs, June 3).”

640. Iowa Soybean Promotion Board. 2002. Soy biodiesel: 
Expect more from your fuel. Iowa Soybean Review (Iowa 
Soybean Association, Urbandale, Iowa) 13(8):14-page insert 
after p. 12. Summer.
• Summary: Includes a timeline of important soy diesel 
events, starting in 1900: “At the Paris Exhibition in 1900, Dr. 
Rudolf Diesel demonstrates his new engine using vegetable 
oil as a fuel.”

641. AGP–Ag Processing Inc a cooperative. 2002. Annual 
report. 12700 West Dodge Road, P.O. Box 2047, Omaha, 
Nebraska 68103-2047. 38 + 20 p. 28 cm.
• Summary: Net sales for 2002 (year ended Aug. 31) were 

$1,801.561 million, up 0.7% from $1,788.610 million in 
2001. Earnings from continuing operations (before income 
taxes): $39.150 million, down 15% from the $46.038 million 
in 2001.
 “Our cooperative system is well positioned to further 
develop opportunities which require strict adherence to 
identity preservation and food safety. Working through 
members enabled AGP to expand its non-GMO program in 
fi scal 2002 and placed increased importance in our value-
based pricing system. This year we will be expanding 
component pricing to include contract production of non-
GMO and AGP preferred seed varieties.”
 “Sales of SoyGold biodiesel fuel increased in fi scal 
2002, thanks in large part to AGP members and farmers who 
responded to our call for action to increase usage of this 
renewable fuel.”
 AGP will continue to “differentiate products and 
services in order to de-commoditize some of the products 
we produce.” Contains many color photos. Address: Omaha, 
Nebraska. Phone: (402) 496-7809.

642. Duffey, Patrick. comp. 2002. Newsline: West Central 
opens Iowa’s largest soydiesel plant. Rural Cooperatives 
69(5):33. Sept/Oct.
• Summary: “With an eye toward helping the nation wean 
its dependence on foreign oil, West Central Cooperative 
of Ralston, Iowa, has opened the nation’ largest soydiesei 
processing plant. The $6 million facility, located next to the 
cooperative’s soybean processing plant, will turn 10 million 
bushels of locally grow soybeans into 12 million gallons of 
soydiesel fuel for diesel markets across North America.”

643. Iowa Soybean Review (Iowa Soybean Association, 
Urbandale, Iowa). 2002. Rocky Mountains high on soy 
biodiesel. 14(1):8. Oct.
• Summary: A popular U.S. ski destination plans to 
improve its environment with. U.S. soybeans. Breckenridge, 
Colorado, has offi cially announced its intention to run its 
diesel-powered fl eet on B20, a fuel blend made up of 20 
percent soy biodiesel and 80 percent petroleum diesel.
 “The city recently hosted a press conference and Rocky 
Mountain Biodiesel Symposium to spread the word about 
soy biodiesel’s ability to help high-altitude towns and 
cities minimize air pollution. The press conference was co-
sponsored by the soybean checkoff, the National Biodiesel 
Board (NBB) and Breckenridge.
 “’This represents yet another new market for U.S. 
soybeans developed by the soybean checkoff through 
increased utilization of soy biodiesel,’ says United Soybean 
Board (USB) Chairman Richard Borgsmiller, a soybean 
farmer from Murphysboro, Illinois. ‘We feel there is great 
potential for increased soy biodiesel utilization in the West as 
part of the ongoing effort to protect the environment in high-
altitude regions of our country.’
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 “Breckenridge, located in the heart of the Rocky 
Mountains, sits at an elevation of 9,600 feet. A pilot project 
using soy biodiesel took place this summer in municipal and 
ski resort diesel vehicles. The town uses about 1,500 gallons 
of soy biodiesel a month and plans to increase its usage 
to 5,000 gallons a month this winter. The B20 will power 
snowplows, buses and street sweepers.
 “Breckenridge buys its soy biodiesel from West Central 
Soy, an Iowa-based biodiesel manufacturer. NBB estimates 
that if all of the major ski resort towns on the western slope 
of the Rockies used B20, they could prevent about 20,000 
pounds of carbon monoxide and 2,000 pounds of particulate 
matter, hydrocarbons and sulfur from polluting the mountain 
environment annually. The soybean checkoff funds most of 
the biodiesel research and promotion activities carried out by 
NBB.”
 A photo shows: A Breckenridge, Colorado, side street 
sweeper runs on soy biodiesel.

644. Kenney, Elaine. 2002. Nation’s largest biodiesel 
plant opens in Iowa. Iowa Soybean Review (Iowa Soybean 
Association, Urbandale, Iowa) 14(1):9. Oct.
• Summary: “West Central Cooperative went into the 
history books Aug. 21 in Ralston, Iowa. Hundreds gathered 
to celebrate the grand opening of a new soy biodiesel 
production plant, which is now the nation’s largest.
 “The West Central facility boasts unique characteristics 
including complete automation and continuous production 
fl ow.
 “’If you want fresh air and a nation that is energy 
independent, this is a great day,’ say Nile Ramsbottom, 
Executive Vice President of Soy and Nutrition at West 
Central.
 “Biodiesel on a roll: The momentum created by soy 
biodiesel, and now the opening of the West Central plant, has 
sparked interest across industry, government, agriculture and 
the public sector.
 “’This is just tremendous,’ says Iowa Secretary of 
Agriculture Patty Judge. ‘It’s such an opportunity for the 
Heartland to be on the ground fl oor of soy biodiesel’s 
expansion. Soy biodiesel will certainly rival ethanol’s 
success.
 “’The department of agriculture will need to work 
closely with key groups, such as the Iowa Soybean 
Association to continue this initiative,’ Judge continues. ‘I 
know farmers will use soy biodiesel in their equipment if it’s 
cost competitive. Now we need the state legislature to take a 
lead in the effort.’
 “Representatives read letters of support and 
congratulations from other invited guests not able to attend, 
including Iowa Governor Tom Vilsack, Senator Tom Harkin 
and Congressman Leonard Boswell.
 “Fine-tuning the process: West Central’s new plant is a 
hefty step up from the cooperative’s previous plant, which 

was opened in 1996 and is no longer in use. The new plant, 
made mostly of stainless steel and 8,000 feet of pipe, is 
housed in a multi-story facility.
 “’The purpose of the design and the grated fl oor is 
for safety,’ says Scott Kingery, process engineer for West 
Central’s soy division. ‘The facility was built on multiple 
levels, a change from the fi rst plant here at Ralston. If any 
material is to drip or spill, it will all drop to the fi rst fl oor and 
run safely out of the building.’
 “Over 300 devices throughout the plant, including 
pumps, agitators, temperature probes, fl ow indicators and 
electric valves are constantly monitored by computers. Only 
two employees at a time are required to run each of the three 
shifts during a 24-hour period of production.
 “All the oil that is needed as the primary input to create 
the soy biodiesel is provided by West Central’s processing 
facility, which already generates soybean meal for other uses.
 “No waste is created in the production process. Any co-
products generated during production, including glycerin, are 
removed for use later in other products.
 “After the production process, the soy biodiesel is 
continually tested each day for optimal quality. Before it is 
transported, 200,000 gallons can be stored on-site at West 
Central. The fi nished soy biodiesel product is either sent by 
railcar located adjacent to the plant or is trucked from the 
facility by customers’ tankers.
 “For more information on how to get biodiesel locally, 
go to www.iasoybeans.com or call 1 800-3831423. To learn 
more about West Central Cooperative’s soy biodiesel, go to 
wwwwestcentralsoy.com or call (712) 667-3200.
 Photos show: (1) “Congressman Greg Ganske plugs his 
support for soy biodiesel with a bumper sticker, compliments 
of the Iowa Soybean Association.” (2) “The towering facility 
at West Central Cooperative in Ralston is the largest soy 
biodiesel plant in the nation. The facility creates no waste 
from the production of the fuel.”

645. Mescher, Kelly. 2002. Cold weather won’t change 
effectiveness of soy biodiesel. Iowa Soybean Review (Iowa 
Soybean Association, Urbandale, Iowa) 14(1):25. Oct.
• Summary: “Store B100 soy biodiesel indoors at a 
temperature above 40 degrees Fahrenheit or higher so the 
B100 won’t gel.”

646. National Biodiesel Board. 2002. Biodiesel facility 
begins production in Ralston, Iowa: West Central Plant has 
12 million gallon capacity (News release). 3337A Emerald 
Lane, P.O. Box 104898, Jefferson City, Missouri. 1 p. Dec. 
12.
• Summary: This is the newest plant to join the growing list 
of biodiesel production facilities worldwide.
 “The company has sold biodiesel nationwide since 
it fi rst began producing SoyPower™ biodiesel in 1996 at 
its old plant” [in Talston, Iowa]. Address: Jefferson City, 
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Missouri. Phone: (573) 635-3893 or (800) 841-5849.

647. SoyaScan Notes. 2002. Chronology of major soy-
related events and trends during 2002 (Overview). Dec. 31. 
Compiled by William Shurtleff of Soyfoods Center.
• Summary: Jan. 1–The Kerry Group (of Wisconsin and 
Iowa) creates Nutriant as its new nutritional division; into 
Nutriant it merges Solnuts and Iowa Soy Specialties, LLC.
 March–Proceedings of the Fourth International 
Symposium on the Role of Soy in Preventing and Treating 
Chronic Disease held at San Diego, California, published as 
a supplement to the Journal of Nutrition, 132(3):545S-619S. 
General chairpersons and Supplement editors: Stephen 
Barnes and Mark Messina.
 March–A new tofu plant owned by Sunrise Soya Foods 
of Vancouver, starts operation in Toronto, Canada. This is the 
company’s fi rst plant in eastern Canada.
 March 15–Minnesota becomes the fi rst U.S. state to pass 
legislation requiring diesel fuels sold in their state to contain 
a 2% blend of biodiesel (B2). By 1 July 2002 nearly every 
gallon of diesel fuel sold in Minnesota must contain a 2% 
blend of biodiesel.
 May 8–Dean Foods announces that it has signed a 
defi nitive agreement to acquire the 64% equity interest in 
White Wave, Inc. it does not currently own. The price of 
this 64% was approximately $189 million, bringing Dean’s 
total investment to approximately $204 million. White Wave 
had total sales of approximately $125 million during the 12 
months ending 31 March 2002.
 May (late)–Central Soya Co. acquires CanAmera, 
Canada’s largest producer of edible oil products. Central 
Soya had owned 50% of CanAmera since it was established 
in 1992.
 July 22–Bunge Ltd., North America’s leading soybean 
processor, announces an agreement to acquire a majority 
stake in Cereol S.A., the Paris-based parent of Central Soya 
Co., headquartered in Fort Wayne, Indiana.
 Aug. 13. Pharmacia spins-off Monsanto; as a result, 
Pharmacia no longer owns any equity interest in Monsanto. 
During fi scal 2002 Monsanto suffered huge fi nancial 
losses. Net income showed a loss of $1,693 million–down 
dramatically from +$295 million in 2001.
 Oct. 1–Bunge acquires Cereol S.A. (based in Paris), 
which includes Central Soya (a U.S. soybean processing 
pioneer and leading manufacturer of soy protein concentrates 
and soy lecithins) and CanAmera Foods (in Canada).
 Oct. 4–Mr. Shoan Yamauchi, the most important tofu 
pioneer in the United States and Hawaii, dies in Torrance, 
California. He began making tofu in Hawaii in 1939 at a 
company that was started in 1923. In 1947 he and his wife 
came to Los Angeles, where in late 1947 they purchased the 
Hinode Tofu Co. at 6th St. and Towne Ave. This company, 
which is now named House Foods America Corporation (still 
in Los Angeles), is the oldest existing Japanese-American 

tofu manufacturer in the United States.
 Oct. 21–The National Organic Standards take effect.
 Sept. (late)–U.S. Food & Agribusiness Exhibition in 
Havana, Cuba. Some 290 U.S. companies take the rare 
opportunity to present their products to over 16,000 visitors.
 Nov. 14–Biodegradable hydraulic fl uid made from soy 
oil is fi rst used in the elevator inside the Statue of Liberty. Its 
advantages over the petroleum-based oils previously used are 
its environmental friendliness and improved safety–says the 
National Park Service and USDA.
 Dec.–Hain-Celestial buys Imagine Foods (maker of Soy 
Dream and Rice Dream) for $52 million. Imagine has annual 
sales of about $70 million.

648. Iowa Soybean Promotion Board. 2003. Progress report 
2002. Iowa Soybean Review (Iowa Soybean Association, 
Urbandale, Iowa) 14(4):24-25. Jan.
• Summary: Soybean checkoff dollars are being used 
to develop new markets and help produce a better crop. 
Specifi cs: On-Farm Management Network. Plant Health 
Initiative. Iowa State University. Soyfoods–Making a 
culinary splash. Soy biodiesel–From farm to fuel. WISHH–
Providing nutrition with soy. Soy wax lights up demand for 
U.S. soybeans.

649. Iowa Soybean Promotion Board. 2003. Tune in: The 
Naturally Soy Show. Clean living... bean healthy! (Ad). Iowa 
Soybean Review (Iowa Soybean Association, Urbandale, 
Iowa) 14(5):11. Feb.
• Summary: An illustration shows a large TV set with the 
title of this new TV show on the screen. This show premiers 
(on RFD-TV, Mediacom, Dish Network Channel 9409, and 
DirecTV Channel 379) Monday night, 24 Feb. 2003 at 7 
pm. Repeat showings every 6 hours on Tuesday, Feb. 25 at 
1 am, 7 am, and 1 pm. You’ll get answers to questions such 
as these: 1. Does eating soy foods clean your heart. 2. Does 
soy biodiesel smell like french fries? 3. Did Henry Ford 
make cars from soybeans. 4. Do soy candles improve your 
breathing? 5. Are you bean healthy? Address: West Des 
Moines, Iowa.

650. Iowa Soybean Review (Iowa Soybean Association, 
Urbandale, Iowa). 2003. 85% of Americans favor biodiesel 
incentives to improve air quality for kids. 14(5):11. Feb.
• Summary: A new national public opinion survey of adults.

651. Mescher, Kelly. 2003. History of soy biodiesel: Past to 
present. Iowa Soybean Review (Iowa Soybean Association, 
Urbandale, Iowa) 14(5):18-19. Feb.
• Summary: A chronology of major events:
 1900–Dr. Rudolf Diesel demonstrated his new 
engine, using vegetable oil as its source of fuel at the Paris 
Exhibition.
 “1990–The University of Missouri and the Missouri 
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Soybean Merchandising Council funded a study to 
demonstrate the use of soy-based mono-alkyl esters as a 
diesel fuel replacement. The wheels started turning–and 
haven’t stopped.
 “1992–The National Soy Diesel Development Board 
was founded to coordinate state and national biodiesel 
development efforts and begin long-term technical and 
regulatory biodiesel programs. The name was changed to the 

National Biodiesel Board (NBB) in 1994 to 
broaden industry support.
 “1993–Soy biodiesel began fueling snow 
trucks, as well as other heavy-duty machinery 
and equipment as part of a biodiesel pilot 
demonstration. Dozens of demonstrations 
were held, including at Lambert International 
Airport in St. Louis, the New Jersey Highway 
Department and the U.S. Postal Service.
 “Also in 1993, Cedar Rapids, Iowa 
says ‘yes’ to soy biodiesel. Bill Hoekstra, 
transportation and parking director for 
Five Seasons Transportation and Parking, 
a division of the city of Cedar Rapids, says 
they have used a biodiesel blend in their fl eet 
of 50 buses, 20 paratransit vehicles, and fi ve 
night buses for a total of nearly six years. 
They currently enjoy the many benefi ts of soy 
biodiesel.”

652. Mescher, Kelly. 2003. Biodiesel–
Milestone after milestone in 2002. Iowa 
Soybean Review (Iowa Soybean Association, 
Urbandale, Iowa) 14(5):20-21. Feb.
• Summary: Across the top of the article: 
“Developing new uses. Investing checkoff 
dollars.” Major events in 2002.

653. Dixon, Chris. 2003. Recipe for power: 
Heat vegetable oil, fl ip switch, and go. New 
York Times. April 22. p. D3 (Natl).
• Summary: At Greasel Conversions (greasel.
com) in Drury, Missouri, diesel vehicles are 
converted to run on leftover vegetable oil 
using a vegetable-oil to diesel conversion 
kit. John Lin, owner of a fast-food franchise 
in Los Angeles, California, has an excess of 
vegetable oil–which he now uses to power his 
opulent Ford Excursion. A typical restaurateur 
would have to pay someone to haul away the 
10 gallons of vegetable oil used each day in 
deep-fryers. The oil would then be dumped in 
a landfi ll, or possibly used in livestock feed. 
But if this inexpensive used oil is fi ltered, it 
can be used to power diesel vehicles. At the 
1900 Paris World’s Fair, Rudolf Diesel used 
this same inexpensive, plentiful, and clean-

burning fuel to power his fi rst diesel engine.
 Not only is the alternative fuel cheaper, it causes 
much less pollution than petroleum-based diesel fuel–both 
by recycling waste restaurant oil and when vegetable oil 
diesel is used in motors. both when In 1998 the National 
Renewable Energy Lab issued a study on biodiesel–which is 
essentially vegetable oil with methanol and lye added to aid 
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cold-weather fl ow and remove glycerin.
 If vegetable oil is so much better than biodiesel, why 
isn’t it used more? According to Russ Teal, president of 
Biodiesel Industries and a biodiesel refi ner, it’s because 
virgin vegetable oil is too expensive–$1.65 to $2.00 a 
gallon vs. $0.60 to $1.20 for petroleum diesel. But Joe Jobe, 
president of the National Biodiesel Board, says the situation 
is changing rapidly because of a worldwide glut of vegetable 
oil and the growing number of smaller refi ning plants. When 
soybeans are crushed, they give about 80% “soy meal” and 
20% soy oil.

654. Ontario Soybean Growers Newsletter. 2003. Federal 
government helps make biodiesel viable. May. p. 4.
• Summary: “The federal government took a big stride 
towards increasing the viability of biodiesel production and 
use in Canada with February’s budgetary announcement 
of the removal of the 4-cent-per-litre federal excise tax on 
biodiesel. This federal tax exemption complements the 14.3 
cent fuel tax that the Ontario government removed in June, 
2002.
 “Biodiesel is a non-toxic, cleaner burning, renewable 
diesel fuel derived from agricultural commodities such 
as vegetable oils or animal fats. The Ontario Soybean 
Growers sees biodiesel as an opportunity to create new 
markets for Ontario soybean oil, while providing a cleaner 
burning alternative to fossil fuels. In addition, the use of 
biodiesel fuel is an excellent opportunity for Canada to meet 
obligations agreed to under the Kyoto Protocol.” Address: 
Chatham, ONT, Canada N7M 5L8.

655. Richter, Steve. 2003. From fi eld to fuel and back: 
A growing number of producers complete the circle by 
blending soy-based biodiesel with Ruby Fieldmaster B2 for 
premium performance. Cooperative Partners. May/June. p. 
8-9.
• Summary: Cenex Ruby Fieldmaster B2 is made by the 
energy division of CHS Cooperatives. B2 is a 20% blend of 
soy-based biodiesel with 80% petroleum-based diesel fuel. 
Sales of biodiesel climbed from 5 million gallons in 2000 to 
25 million gallons in 2002.

656. Lemke, Dan. 2003. A winning formula: Producers 
plan to follow corn-ethanol success with high-value soy. Ag 
Innovation News (AURI–Agricultural Utilization Research 
Inst., Waseca, Minnesota) 12(3):12. Oct/Dec.
• Summary: During June and July, members of the SoyMor 
cooperative in Glenville, Minnesota, raised $6 million for 
a biorefi nery that will used new, advanced technology to 
process raw / crude lecithin into high value nutraceutical 
ingredients without using toxic chemicals. These ingredient 
will include phospholipids like phosphatidylcholine and 
phosphatidylserine, which have been shown to lower 
cholesterol and improve the immune system and brain 

performance.
 The basic goal is to create value-added products. 
SoyMor president Roger Peterson says that the biorefi nery 
is the fi rst phase of SoyMor’s plan. The second phase will 
be biodiesel production, and the third will be construction 
of a facility to crush raw soybeans into meal and oil. About 
half of SoyMor’s members have experience in value-added 
processing. They also belong to EXOL Agra Resources, a 
cooperative that started operating a corn ethanol plant near 
Glenville in March 1999.

657. Mescher, Kelly. 2003. Sea to shining sea–Users across 
the U.S. benefi t from soy biodiesel. Iowa Soybean Review 
(Iowa Soybean Association, Urbandale, Iowa) 15(1):22-23. 
Oct.
• Summary: Stories of users of B20 blend (20% soy 
biodiesel and 80% petroleum diesel) on the East Coast 
(Baltimore, Maryland), Midwest (Pictured Rocks National 
Lakeshore), Rocky Mountains (Breckenridge), and West 
Coast (Glendale, California).

658. Heck, Ron. 2003. Re: It could have been another energy 
bill like all the rest... Letter to members of the American 
Soybean Association, Dec. 15. 2 p. Typed, with signature on 
letterhead.
• Summary: “Another energy bill that never mentioned 
biodiesel.
 “But this year’s energy bill is different–but only thanks 
to you and our ASA lobbying team working hard for us in 
Washington, D.C. When the bill came out of the House, 
biodiesel was not in it! But our lobbyists fought back even 
harder in the Senate and with thousands of ASA members 
across the country making their voices heard in repeated 
calls to the offi ces of their respective Senators, biodiesel 
came out as part of the Senate bill.
 “Then on to the Conference Committee. Again, our ASA 
Members and our lobbyists did yeoman’s duty, day after 
day. It was clear that biodiesel credits were seen by many of 
the conferees as expendable but we fought back, day after 
day and fi nally on the morning of (date) when the bill came 
out of the Conference Committee, our biodiesel credits had 
survived.” Address: President, American Soybean Assoc., 
12125 Woodcrest Executive Drive, Suite 140 St. Louis, 
Missouri 63141. Phone: 314-576-1770.

659. Iowa Soybean Review (Iowa Soybean Association, 
Urbandale, Iowa). 2003. The best in soy-based on display at 
The House that Soy Built. 15(3):12. Dec.
• Summary: “Soybean producers and consumers from across 
the nation witnessed a showcase of the newest in soy-based 
products earlier this year at the Farm Science Review in 
Columbus, Ohio.
 “With funding from the soybean checkoff and the Ohio 
Soybean Council (OSC), the House That Soy Built was again 
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a success at making industrial uses for soy come to life.”
 “The structure of the house is made using fi nger-jointed 
lumber and oriented strand board, which uses a soy-based 
adhesive. Polyurethane spray foam insulation based on 
soy polyols, a urethane raw material, is also used. It also 
comes complete with a soy-based kitchen, living room, and 
bathroom. The newest addition to the house was a new use 
area featuring everything from soy oil based lubricants and 
soy biodiesel to soy-based hand scrub soap.
 “’Soy-based products are proving again and again 
to be a cost effective, green alternative to traditional 
petrochemical-based products,’ says Eric Niemann, chairman 
of the United Soybean Board New Uses Committee. 
‘Soybean checkoff funds continue to provide the necessary 
resources to research new innovative uses for soy-based 
derivatives.’”

660. CHS Cooperatives. 2003. Annual report 2002. St. Paul, 
Minnnesota. 48 p. 26 x 21 cm.
• Summary: CHS stands for Cenex Harvest States. This is 
the most creative and interesting annual report ever seen 
by Soyfoods Center. The full title (in a self-adhesive clear 
plastic envelope attached to the center of the tan cover) is: 
“This is not an annual report (It’s a producer to consumer 
success story). Each of the following sections has a full-page 
color photo on the left hand page with a title, starting with 
the words “This is not...” in a box. For example: “This is not 
a steer. It’s a partnership.” This is not an ear of corn. It’s a 
special order.”
 Contents: Leadership letter. Energy. Agronomy. 
Grain marketing / processing. Foods. Services. Financial 
highlights. Financial report. Board of directors. Management 
team. Acknowledgments.
 The section on “Processing” (p. 15) states: “Ground was 
broken in April 2002 near Fairmont, Minnesota, for a second 
soybean crushing facility. This state-of-the-art plant, set to 
begin operating by harvest of 2003, will supply soybean 
meal to livestock producers and soybean oil for our oilseed 
refi ning facility at Mankato, Minnesota [Honeymead], which 
supplies Ventura Foods, LLC. The $90 million plant will 
consume 110,000 bushels of Midwestern soybeans every 
day, doubling our crushing capacity. Studies are underway 
to determine the ability to produce biodiesel as demand and 
margins dictate.”
 The “Financial overview” states: “The Company was 
created in 1998 with the merger of two entities, Cenex Inc. 
and Harvest States Cooperatives, which were both organized 
in the early 1930s.”
 In January 2002, the Company formed a limited liability 
company (LC) with Cargill, Inc., named Horizon Milling 
LLC (Horizon) to engage in wheat milling and processing. 
The Company holds 24% interest in Horizon.
 In Nov. 2001 the company purchased the wholesale 
energy business of Farmland Industries, Inc. Address: St. 

Paul, Minnesota.

661. National Biodiesel Board. 2003? Soy biodiesel: Pump 
up your bottom line (Leafl et). Jefferson City, Missouri. 4 
panels each side. Each panel: 22.4 x 9.6 cm. Undated.
• Summary: A glossy color leafl et with a drop of yellow 
biodiesel (with a soybean inside) coming out of a green 
and silver gasoline nozzle. The logo on the bottom reads: 
“Soy Biodiesel: Another innovation fueled by the soybean 
checkoff.”
 Contents: Soy diesel: Ask for it, pump it, profi t. 
Biodiesel and your diesel engines. Biodiesel quality and 
blends: B2 (2% biodiesel), B20, B100 (100%). Biodiesel and 
engine lubricity. Biodiesel performance benefi ts. Biodiesel 
bushel utilization potential. Biodiesel use, storage & cost. 
Biodiesel experience (3 testimonials). Biodiesel pocket 
dictionary (ASTM, Biodiesel Alliance, NBAC). The history 
of biodiesel in the United States–Timeline (1990-2003).
 Note: These leafl ets were printed in a way that each state 
soybean board (Kansas in the case of this particular leafl et) 
could have their name, address, phone number, and website 
printed on the back. Address: Jefferson City, Missouri.

662. Biodiesel Magazine. 2004. Serial/periodical. Published 
at Grand Forks, North Dakota. Vol. 1, No. 1 = Jan/Feb. 
2004. Tom Bryan, editor. Joe Bryan: Publisher. Frequency: 
Bimonthly.
• Summary: Published by BBI International Publications. 
Focuses on production, services, feedstocks, plants under 
construction, and by-products (such as glycerine). Each June 
publishes a proposed plant list. Has an annual Biodiesel 
Industry Directory, which focuses on the USA but includes 
biodiesel manufacturers outside the USA. Publishes two 
maps a year. Also publishes Ethanol Producer magazine, and 
Distillers Grains Quarterly, for those these by-products from 
ethanol production.
 Note: This periodical is still being published in 2017. 
Address: 308 2nd Avenue North, Suite 304, Grand Forks, 
North Dakota 58203.

663. Bryan, Tom. 2004. Bluegrass-roots movement. 
Biodiesel Magazine. Jan/Feb. *
• Summary: From Mammoth Cave National Park to the 
Carmeuse Lime Mines, they’re embracing biodiesel with 
open arms.

664. Lemke, Dan. 2004. Building biodiesel in Brewster. Ag 
Innovation News (AURI–Agricultural Utilization Research 
Inst., Waseca, Minnesota) 13(3):6. July/Sept.
• Summary: “Brewster, Minn.–For some southern Minnesota 
farmers, the soybeans they planted this spring could yield a 
bumper crop of biodiesel next year.
 “Just two years after helping to convince state legislators 
to pass a biodiesel mandate, the Minnesota Soybean 
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Processors broke ground for a biodiesel refi nery in March. 
The 20-million-gallon facility should be operational by 
early 2005. It is adjacent to MSP’s 100,000 bushel-per-
day soybean crushing facility, which began operating in 
December 2003.
 “State law now requires that all diesel fuel sold in 
Minnesota contain at least 2-percent biodiesel by June 30, 
2005–if the state has at least 8 million gallons in production 
capacity.”
 A sidebar is titled “Soy co-op named AURI ‘Ag 
Innovator of the Year.’”

665. Olson, Edgar. 2004. Innovations defy timing. Ag 
Innovation News (AURI–Agricultural Utilization Research 
Inst., Waseca, Minnesota) 13(3):2. July/Sept.
• Summary: “Nearly 15 years ago, AURI began working 
with the former U.S. Bureau of Mines on a vegetable-
oil-based fuel for underground mining equipment. The 
cleaner-burning fuel was perfect for conditions with limited 
ventilation. Today that fuel, called biodiesel, is available at 
dozens of Minnesota locations and will soon be produced by 
our state’s farmers.”

666. Iowa Soybean Promotion Board. 2004. Its a soy 
world. Iowa Soybean Review (Iowa Soybean Association, 
Urbandale, Iowa) 15(8):12a of 12-page insert after p. 12. 
Summer.
• Summary: This colorful full-page ad (printed with soy 
ink) has a black background. In the center is a huge yellow 
soybean with the hilum (“eye,” seed-scar) facing forward. 
Around it are written in various colored words: “Soy 
biodiesel. Soy wax. Soy ink. Candles. Soy based adhesives. 
Soyfoods. Auto polish. Biodegradable plastics. Dust 
suppressant.” Then these same words are repeated two more 
times.
 At the bottom in large white letters is written: “The Iowa 
Soybean Promotion Board (ISPB) has been instrumental 
in bringing new soybean uses to fruition. Using checkoff 
dollars, ISPB farmer-directors work to promote and enhance 
soybean industrial uses in this state, in our nation, and 
around the world. It’s a soy world.”
 ISPB’s logo is in the lower right corner.

667. Iowa Soybean Promotion Board. 2004. Soy biodiesel: 
Biodiesel champions expand availability and pump up 
demands. Iowa Soybean Review (Iowa Soybean Association, 
Urbandale, Iowa) 15(8):12c-12d of 12-page insert after p. 
12. Summer.
• Summary: “In the battle to bring renewable, agriculture-
based fuels to the forefront, there’s no better champion than 
the Iowa soybean farmer. The Iowa Soybean Promotion 
Board (ISPB) is a great example–a catalyst for soy biodiesel 
on the supply side by supporting terminals, jobbers and other 
fuel distributors–and the demand side, by building fanner 

interest in using soy biodiesel and giving them a hands-on 
role in its success.
 “The results are clear. According to a United Soybean 
Board–Winter 2004 survey, 42 percent of Iowa soybean 
farmers use soy biodiesel, an increase of 5 percent in just 
one year. Estimates from another survey indicate from 46 
percent to 57 percent of Iowa fanners use soy biodiesel. So 
why wouldn’t any farmer who can access soy biodiesel use 
it? Its potential alone is impressive. The U.S. Department 
of Energy data says if every farmer in America used just a 
B2 blend of soy biodiesel, more than 51 million soybean 
bushels would be utilized. If every semi truck driver used 
B2, approximately 500 million bushels of soybeans would be 
used annually, nearly equaling Iowa’s annual soybean crop.
 “And hold on to your hat. Market potential estimates 
are often based on a 2 percent blend of biodiesel (B2). 
However, once farmers try B2, they like it so well that many 
want higher blends of soy biodiesel. Research conducted 
in September 2003 indicates that among farmers using 
biodiesel, 23 percent currently used B5 or higher blends. 
When asked their plans for the next year, 40 percent of those 
already using biodiesel intend to use B5 or higher blends.”

668. Iowa Soybean Review (Iowa Soybean Association, 
Urbandale, Iowa). 2004. Growing demand for soy biodiesel 
leads to increased fuel distribution. 15(8):13. Summer.
• Summary: “Driven in part by a soybean checkoff initiative 
to increase demand, soy biodiesel represents the fastest 
growing renewable fuel in America. In response to more 
farmer and rancher requests for soy biodiesel, CHS, a 
diversifi ed energy, grains and foods company, became the 
fi rst U.S. company to offer preblended soy biodiesel at 
petroleum loading racks.
 “Farmer-leaders from the United Soybean Board 
(USB), Kansas Soybean Commission (KSC) and National 
Biodiesel Board (NBB) joined CHS representatives recently 
in McPherson, Kansas to announce the advancement in 
infrastructure and view a demonstration of the new soy 
biodiesel blending and loading system. Offering preblended 
soy biodiesel at petroleum loading racks signifi cantly 
streamlines the distribution process, making soy biodiesel 
more readily available.
 “’Soybean checkoff surveys show biodiesel use among 
soybean farmers has nearly reached or has exceeded 50 
percent in some states,’ says USB vice chairman Greg 
Anderson. ‘This fact, along with the introduction of CHS’ 
new preblended biodiesel distribution system, shows soybean 
checkoff-funded efforts to increase use of soy biodiesel 
continue to yield positive results.’
 “According to a recent survey of soybean producers, 
eight in 10 farmers who do not use soy biodiesel cited 
availability as the problem. This summer, CHS plans to open 
additional preblended biodiesel fuel systems in Council 
Bluffs, Iowa and McFarland, Wisconsin.
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 “’In the past, fuel distributors had to obtain biodiesel 
components–pure biodiesel (B100) and petroleum diesel 
fuel–from separate terminals, and then blend the fuel 
themselves,’ explains Mark Fenner, CHS region sales 
manager. ‘This new innovative system further integrates 
biodiesel into the existing petroleum infrastructure that 
distributors have relied on for years. Now a distributor can 
pull up to this terminal and fi ll up with pre-blended fuel.’
 “CHS will market the biodiesel products under the 
Cenex brand as an extension of their Ruby Fieldmaster 
Premium Diesel Fuel. The new system will provide a B2 
blend (2 percent soy biodiesel and 98 percent petroleum 
diesel) of biodiesel to Cenex brand fuel distributors.”

669. Mescher, Kelly. 2004. Soy Biodiesel: Gaining 
momentum in the U.S. Iowa Soybean Review (Iowa Soybean 
Association, Urbandale, Iowa) 15(8):14-15. Summer.
• Summary: “Illinois has been making leaps and bounds 
towards soy biodiesel affordability. And now growers in the 
state are feeling less of a pinch in their pocketbooks.
 “That’s because Illinois’ Gov. Rod Blagojevich signed 
pro-biodiesel legislation in 2003. According to the National 
Biodiesel Board, the bills created a tax incentive for 
biodiesel in Illinois, as well as grants for construction or 
improvements of renewable fuels production facilities in the 
state.
 “The bills passed include one providing a partial sales 
tax exemption of 20 percent on biodiesel blends from 1 
percent (B1) to 10 percent (B10) biodiesel. (B1 is 1 percent 
soy biodiesel, 99 percent regular petroleum. B10 is 10 
percent soy biodiesel, 90 percent regular petroleum.) And 
biodiesel fuel blends above 10 percent (such as B20) receive 
a total exemption from state sales tax–a 6.25 percent savings. 
Blagojevich also signed a bill establishing the Illinois 
Renewable Fuels Development Program, which offers grants 
of up to $15 million annually for constructing, modifying, 
altering or retrofi tting a renewable fuels plant with a 
minimum production capacity of 30 million gallons.
 “Those bills seemed to be the clincher for Biodiesel 
Systems, an ag venture group based out of Madison, 
Wisconsin, developing and building ag-based businesses 
and plants. They were searching for a location for their new 
facility, and Illinois became the obvious choice. ‘Illinois 
is a very biodiesel friendly state,’ says Jake Davis, project 
manager for Biodiesel Systems. ‘There are some really 
unique opportunities for soy biodiesel fuel production 
and consumption in the state of Illinois. The political 
environment, in Illinois is very supportive.’
 “So supportive, in fact, that 94 percent of farmers in the 
western region of the state are using soy biodiesel in their 
equipment, says George Dixon, a director and treasurer for 
the Illinois Soybean Checkoff Board (ISCB) and grower near 
Colchester, Illinois.”

670. West Central. 2004. From fi eld to fuel... Go SoyPower 
biodiesel (Ad). Iowa Soybean Review (Iowa Soybean 
Association, Urbandale, Iowa) 15(8):12. Summer.
• Summary: A full page 4-color ad. Green, blue and black on 
white. “In any new, emerging market like biodiesel industry, 
the world looks to one product, one technology, one leader to 
pave the way. Today, as the biodiesel industry emerges, West 
Central is that leader. SoyPower Biodiesel is that product.
 “With innovation, experience, and real-world expertise, 
West Central has perfected the essential technology needed 
to effi ciently and cost-effectively produce SoyPower 
Biodiesel.
 “The time is right for SoyPower Biodiesel, America’s 
Renewable Fuel. Just ask for SoyPower from your petroleum 
distributor. We’re ready when you are.” Address: P.O. Box 
68, Ralston, Iowa 51459.

671. AGP–A Cooperative. 2004. Annual report to members: 
Adding value to your harvest. 12700 West Dodge Road, P.O. 
Box 2047, Omaha, Nebraska 68103-2047. 38 + 22 p. 28 cm.
• Summary: Net sales for 2004 (year ended Aug. 31) were 
$2,663.640 million, up 25.3% from $2,125.765 million in 
2003. Earnings from continuing operations (before income 
taxes): $28.941 million, up 80.9% from the $15.996 million 
in 2003.
 “During fi scal 2004, we were without the crushing 
capacity at Sergeant Bluff due to the accident at the end of 
fi scal 2003. Although the downtime was very costly to AGP 
during the year, the plant was rebuilt incorporating the most 
effi cient and cost-effective technology... This plant was also 
the site of our methyl ester operation, and we are optimistic 
that the new energy initiative will promote the better use of 
methyl ester in the biodiesel market. This will give us an 
opportunity for a methyl ester expansion in fi scal 2005.”
 This year Masterfeeds marks its 75th anniversary; it is 
one of Canada’s premier animal nutrition companies. “In 
1929, Gordon C. Leith established Masterfeeds as part of 
Toronto Elevators Limited at Queen’s Quay, Toronto.”
 Income taxes (p. F14): “The Company, as a nonexempt 
cooperative, is taxed on nonmember earnings and any 
member earnings not paid or allocated. Deferred income 
taxes are computed based on an estimate of the portion of 
temporary differences that are attributable to nonmember 
earnings.” Address: Omaha, Nebraska. Phone: (402) 496-
7809.

672. Funk, Linda. 2004. Kids in the kitchen. Iowa Soybean 
Review (Iowa Soybean Association, Urbandale, Iowa) 
16(1):9. Oct.
Address: Executive director of The Soyfoods Council.

673. Iowa Soybean Review (Iowa Soybean Association, 
Urbandale, Iowa). 2004. Iowa and Illinois: Receive funding 
to promote biodiesel. 16(1):8. Oct.
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• Summary: “The Iowa Soybean Promotion Board (ISPB) 
and the Illinois Soybean Checkoff Board have received 
funding from a United Soybean Board (USB)-sponsored 
program called the Biobased Products Initiative (BPI).
 “’This funding has enabled Iowa and Illinois to 
participate in statewide events such as state fairs, farm 
shows and other ways we’ve promoted biodiesel,’ says Ray 
Gaesser, ISPB director.
 “Biodiesel promotion efforts are just one part of BPI, 
which was created to promote the use of soy-based products 
and soy biodiesel. Through the BPI, nine states and one 
region of states will conduct activities such as meetings and 
communications campaigns. They also work with farmers, 
fuel suppliers and educators to increase the utilization of soy 
biodiesel within the farming sector.
 “In addition, the state organizations have been able to 
supplement their marketing materials with an array of USB-
developed materials which has enabled them to achieve cost-
savings on brochures and other pieces.
 “’Another advantage is that our states have more of 
a consistent message and look to our biodiesel marketing 
materials,’ says Gaesser. ‘This consistency helps build 
our reputation as a reliable information source for farm 
customers using biodiesel.’
 “In addition, the BPI program has facilitated state 
interaction. This allows states to share ideas in promoting 
biodiesel. Sometimes states even partner with each other to 
participate in farm shows or petroleum marketers meetings.
 “’This checkoff-funded initiative not only creates 
effi ciencies of our groups’ resources, it promotes products 
that can improve engine performance, benefi t the 
environment and reduce our dependence on foreign energy 
sources,’ says USB chairman David Durham, a soybean 
farmer from Hardin, Missouri. ‘We’re encouraging soybean 
farmers to use soy biodiesel and put their soybeans to 
work.’”

674. Iowa Soybean Review (Iowa Soybean Association, 
Urbandale, Iowa). 2004. Trans-fat labeling: Looming 
challenge... or rare opportunity? 16(1):11. Oct.

675. Iowa Soybean Review (Iowa Soybean Association, 
Urbandale, Iowa). 2004. Government procurement of 
biobased products gains momentum. 16(1):22. Oct.
• Summary: “The U.S. Department of Energy (DOE) 
recently took a key step in the implementation of the 2002 
farm bill energy title that calls for government agencies 
to use biobased products. The Department of Energy is 
promoting a ‘Buy Bio Initiative’ within its agency, which 
currently uses soy-based cleaners, biodiesel and other 
biobased products.
 “In a teleconference with DOE employees, Doug 
Kaempf, DOE program manager from the Biomass Program, 
Energy Effi ciency and Renewable Energy, discussed several 

success stories regarding the use of biobased products at 
selected DOE facilities. The teleconference was a success 
as a Web site, sponsored by the Biobased Manufacture’s 
Association (BMA), was announced, which will ease 
the convenience of purchasing environmentally friendly 
products. Kaempf encouraged other agencies within the DOE 
to visit the Web site and begin replacing petroleum-based 
products with environmentally friendlier alternatives.
 “In addition to Kaempf’s presentation, DOE agencies 
that have tested soy-based products reported great successes. 
Key products to note were the use of biodiesel in fl eets, 
detergent for parts washers and hydraulic fl uid for use in 
elevators and maintenance equipment.
 “A key testimonial came from the Pacifi c Northwest 
National Laboratory (PNNL), which has been testing 
Gemtek solvents for the past two years. It was reported that 
Gemtek soy, oat and corn general-purpose cleaners improved 
working conditions for janitors and their environments. 
Excessive cost and waste were signifi cantly reduced by 
cutting the number of solvents previously used by janitors 
from 33 to seven.
 “To assist government agencies like DOE, the United 
Soybean Board and soybean checkoff have developed an 
informative Biobased Product Kit geared for government 
purchasers. The kit describes the advantages of using 
biobased products in facility equipment and building 
maintenance, janitorial services, building construction and 
printing.”

676. Mescher, Kelly. 2004. Ensuring grain quality: Are 
USDA standards tight enough? Iowa Soybean Review (Iowa 
Soybean Association, Urbandale, Iowa) 16(1):14-15. Oct.

677. Mescher, Kelly. 2004. World initiative for soy in human 
health: getting loyal customers back on their feet. Iowa 
Soybean Review (Iowa Soybean Association, Urbandale, 
Iowa) 16(1):16-17. Oct.

678. Thompson, James. 2004. Brazil: Pumping up biodiesel. 
Corn and Soybean Digest. Oct. p. 54.
• Summary: “As South America farmers begin planting 
[soybeans], both Brazil and Argentina plan to have laws in 
place to provide incentives for the production of biodiesel.” 
Soybeans and sunfl owers are expected to become the price 
sources. Brazil has a long history of using alternative fuels. 
After the crude oil crises of the 1970s, Brazil initiated two 
programs–Proalcool to convert automobiles to run on 100% 
ethanol and Proóleo to convert diesel engines to biodiesel. 
The alcohol program took off, and today gasoline at the 
pump is typically blended with 25% sugar-cane alcohol. 
But the biodiesel program slowed down because diesel fuel 
remained relatively inexpensive.
 But now a study has shown that a 5% biodiesel blend 
used nationwide could save Brazil US$350 million a year on 
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diesel fuel imports. Address: Brazil.

679. Sioux City Journal (Iowa). 2004. Expansion planned for 
biodiesel facility in Sergeant Bluff [Ag Processing Inc]. Nov. 
11. p. A3.
• Summary: The expansion is expected to give AGP the 
capacity to make 11-12 million gallons/year of biodiesel. In 
1996, the company was the fi rst to construct a purpose-built 
biodiesel plant. It has marketed its SoyGold biodiesel for 
more than a decade.

680. Aronow, Louisa. 2004. Biodiesel roadtrip: A Biodiesel 
mama takes her family on a cross country road trip to a more 
sustainable future. CommonGround (San Francisco Bay 
Area). Nov. p. 14-15, 17. Cover story.
• Summary: Louisa’s home is in Ukiah, California. To start 
the trip she fi lled up the tank of her 1989 Volkswagen Jetta 
with B100–100% biodiesel–in Chelsea, Massachusetts, home 
of World Energy Alternatives, the leading U.S. distributor 
of biodiesel. Alternatives uses about 99% soy oil–even 
though rapeseed produces twice as many acres of oil per acre 
as soy. But the ingredients she prefers are approximately 
80% restaurant waste oil, 20% methanol, and 0.5% sodium 
hydroxide (lye). Mixed in exactly the right proportions, these 
become methanol. Then she proudly drove across America 
Most people she met couldn’t believe a car could run on this 
stuff. Farmers in the Midwest were delighted to hear that 
she was using soy oil. Arriving home, she was proud that 
Yokaya Biofuels, the largest independent distributed of 100% 
recycled vegetable fuel was located right in her community 
of Ukiah. Two color photos show Louisa, one with her car, 
that has a biodiesel sticker on it, the other at a fi lling station. 
On the magazine’s cover: “Biodiesel Road Warriors.”

681. Corn and Soybean Digest. 2004. Bean beat: ASA 
biodiesel victory adds value to soy. Nov. p. 49.
• Summary: The American Soybean Association is 
“celebrating passage of the fi rst ever biodiesel tax incentive, 
which is one of ASA’s biggest legislative achievements. The 
measure will have a direct impact on increasing the demand 
for soybean oil and the price of soybeans.”
 Congress passed the biodiesel tax incentive as part of 
H.R. 4520, also known as the American JOBS Creating Act 
of 2004. It is structured as a federal excise tax credit. The 
House passed the bill on Oct. 7, by a vote of 280 to 141. The 
senate passed the legislation on Oct. 11, by a vote of 69 to 
17. It was sent to the President to be signed into law.
 In the year 2000, 2 million gallons of biodiesel were 
consumed in the USA. It is estimated that 30 million gallons 
will be consumed in 2004. Today 20 plants are making 
biodiesel in the USA, with an additional 20 more in various 
stages of planning. Current production capacity is estimated 
at about 150 million gallons a year. The USDA has projected 
that biodiesel demand will grow to 124 million gallons by 

2014; this would require the oil crushed from about 82.6 
million bushels of soybeans.

682. Mescher, Kelly. 2004. Soy biodiesel education: 
Infl uencing future leaders and their families. Investing 
Checkoff dollars. Iowa Soybean Review (Iowa Soybean 
Association, Urbandale, Iowa) 16(2):20-21. Nov.
• Summary: Two color photos show a large, colorfully-
painted bus bearing the bold words “Powered by soy 
biodiesel.” Three programs with a stake in biodiesel are the 
National Energy Education Development (NEED) Project, 
the Illinois Soybean Program Checkoff Board (ISCB), and 
the National Biodiesel Board (NBB); together they are 
working to educate kids about biodiesel. A sidebar, titled 
“Illinois clean school bus program,” states that on Aug. 26 
Lt. Gov. Pat Quinn was in Decatur, Illinois, encouraging 
Illinois school districts to use soy-based biodiesel in their 
school buses and thus participate in the Illinois Clean School 
Bus program.

683. SoyaScan Notes. 2004. Chronology of major soy-
related events and trends during 2004 (Overview). Dec. 31. 
Compiled by William Shurtleff of Soyfoods Center.
• Summary: Jan/Feb.–Biodiesel magazine starts publication 
in the USA.
 Feb. The excellent European periodical Soyafoods, 
edited by Heather Paine of England, changes its title to Soy 
& Health, when the American Soybean Association stopped 
funding. Past and current issues can be downloaded from the 
Soy Conference website www.soyconference.com.
 April–Yamasa Corporation purchases San-J International 
(Richmond, Virginia).
 April–Pulmuone U.S.A. makes a signifi cant fi nancial 
investment in Wildwood Harvest Foods, Inc. In July the two 
companies announce their merger. Both tofu companies are 
based in California.
 April–The Food and Drug Administration (FDA) 
confi rms that it is in the process of reviewing a petition for 
a health claim that suggests the consumption of soy protein-
based foods may reduce the risk of certain types of cancer, 
including breast, prostate, and colon cancer. The Solae 
Company submitted the petition.
 June–”The Whole Soy Story: The Dark Side of 
America’s Favorite Health Food,” an article by Kaayla T. 
Daniel is published in Mothering magazine. Her unbalanced 
approach is to collect, often misinterpret, and publish in one 
place all the negative information she can fi nd about soy.
 July 20–Wildwood Natural Foods, Inc. and Pulmuone 
U.S.A. announce their merger.
 July–Soyfoods Center “publishes” on its Internet 
website (www.soyfoodscenter.com) the entire (previously 
unpublished) manuscript of its book History of Soybeans 
and Soyfoods, by William Shurtleff & Akiko Aoyagi (2,500 
pages). It is now available worldwide for all to use free of 
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charge. Research and writing of this book began in Oct. 
1980.
 Nov. 10–USDA’s Animal and Plant Health Inspection 
Service [APHIS] confi rms the presence of soybean rust on 
soybean leaf samples taken from two plots associated with a 
Louisiana State University research farm.
 World Wildlife Fund establishes the Roundtable on 
Responsible Soy to address the impacts of soy production [as 
on the Amazon rainforest] and identify solutions.
 Trends: (1) The low-carb diet continues its popularity 
and upward trend in the USA. Soy protein is being used to 
replace carbohydrates is a wide array of products from taco 
chips to bread, from healthy soft drinks (Snapple-A-Day) 
to vegetable juice (V8 Splash Smoothies). Consumption of 
meat, which is also low in carbohydrates, is now coming 
back into popularity. Few, if any, nutritionists, think that low-
carb diets are healthful. (2) The anti-soy faction continues 
to have an active and one-sided web presence–an a negative 
effect on the growing interest in soyfoods. Leaders are Sally 
Fallon, Kaayla T. Daniel, Richard and Valerie James, and a 
few others. (3) Ten million more people were hungry in 2004 
than in 2003, according to Bread for the World Institute’s 
2004 Hunger Report. At the same time the World Food 
Program announced that food aid has decreased every year 
since 1999. Hunger is a growing issue. Hunger and poverty 
are inextricably linked; if there are no resources, there is no 
food.

684. AGP News (Omaha, Nebraska). 2004. SoyGold featured 
on “The Naturally Soy Show.” No. 4. p. 8.
• Summary: “Blake Hendrix, Vice President, Technology–
Marketing and Applications, displays soy methyl ester 
samples to Diane Cook, Producer of “The Naturally 
Soy Show” prior to taping a segment on soy biodiesel. 
Hendrix and John Campbell (background), Vice President, 
Government Relations and Industrial Products, were fi lmed 
at AGP’s methyl ester plant in Sergeant Bluff, Iowa for the 
show which aired on RFD-TV.”
 A large photo shows this.

685. AGP News (Omaha, Nebraska). 2004. Using soybeans 
in the soybean harvest. No. 6. p. 3. [Dec.].
• Summary: “Customers who participated in the harvest 
tour at the Chris Dashner farm in southwest Iowa inspected 
a combine that was partially constructed from soybeans, 
as well as being powered by the crop it was harvesting. 
The 9560 STS John Deere combine incorporates as much 
as two bushels of soybeans and one-half bushel of corn 
in HarvestForm™ composite panels that are used for the 
rear engine panels. HarvestForm composites have reduced 
weight compared to sheet metal panels and provide the 
same structural strength and durability as a petroleum-based 
composite material panel. Additionally, Dashner uses a 2 
percent blend of soy biodiesel in his diesel-powered farm 

equipment, including his combine. New and expanded uses 
of soybeans contribute to a better market for this important 
crop.”

686. AGP News (Omaha, Nebraska). 2004. AGP to expand 
soy biodiesel plant. No. 6. p. 9. [Dec.].
• Summary: “AGP’s soy biodiesel production will be 
increasing in the near future following approval by the Board 
of Directors to expand the soy methyl ester plant at Sergeant 
Bluff, Iowa.
 “’The Board and Management have been waiting for 
Congress to approve new biodiesel tax exemptions before 
approving this project,’ said Brad Davis, Board Chairman. 
‘We are thrilled that Congress and the President have agreed 
to legislation that will move biodiesel to the next level.’
 “Marty Reagan, AGP CEO, complimented the state and 
national soybean and biodiesel organizations for helping to 
make a decade quest for Federal support fi nally come to life.
 “The recent ‘JOBS’ bill approved by Congress included 
provisions championed by Iowa Senator Chuck Grassley, 
Chairman of the powerful Senate Finance Committee. 
Among other things, the ‘JOBS’ bill provides a two-year 
partial excise tax exemption for biodiesel blended with 
diesel fuel. The legislation also restructured and extended the 
ethanol partial excise tax exemption through 2010.
 “’Without support from the American Soybean 
Association, the National Biodiesel Board, and the 
Renewable Fuels Association, this law would not have been 
approved,’ said Reagan.
 “AGP was the fi rst company to construct a purpose-built 
biodiesel plant in 1996. The plant has been in continuous 
operation ever since. AGP has marketed its SoyGold® brand 
biodiesel to customers serving the farm and fl eet markets for 
nearly a decade. SoyGold is marketed though AGP’s wholly-
owned subsidiary, Ag Environmental Products, LLC (www.
soygold.com).
 “The biodiesel plant expansion is designed to increase 
AGP’s production by approximately 60 percent. Project 
completion is expected by July 1, 2005 and will give AGP 
capacity to produce 11-12 million gallons of biodiesel 
per year. Much of the work will involve infrastructure 
improvements such as railroad track and inventory tankage 
intended to improve plant effi ciencies and fl exibility.”

687. Iowa Soybean Review (Iowa Soybean Association, 
Urbandale, Iowa). 2004. Biodiesel use in buses at children’s 
asthmatic camp demonstrates health benefi t. 16(3):8. Dec.
• Summary: “The soybean checkoff and the Biodiesel 
Alliance are key supporters of the American Lung 
Association of the District of Columbia’s (ALADC) 
biodiesel education program.
 “At Camp Happy Lungs, a camp for children with 
asthma, biodiesel was used in buses to transport the children 
to and from the camp. ALADC offi cials report they are 
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impressed with the biodiesel health research that was done 
by premier institutions, such as Lovelace Respiratory 
Research Institute.
 “Checkoff dollars helped biodiesel become the fi rst and 
only alternative fuel to fully complete the Health Effects 
testing requirements of the Clean Air Act. Because of the 
credibility of the research, the ALADC has the confi dence in 
biodiesel to identify opportunities for its use in Washington, 
D.C. The soybean checkoffs Biobased Products Initiative, 
in a partnership with Qualifi ed State Soybean Boards in the 
Mid-Atlantic region, helps carry out the program with the 
ALADC. A USDA biodiesel education grant awarded to the 
National Biodiesel Board also funds the program.”

688. Iowa Soybean Review (Iowa Soybean Association, 
Urbandale, Iowa). 2004. Department of Energy promotes 
internal “buy bio” initiative. 16(3):8. Dec.
• Summary: “The United States Department of Energy 
(DOE) already uses biodiesel in several of its fl eets, soy-
based cleaners in agency offi ces and other biobased products. 
Doug Kaempf, DOE Program Manager from the Biomass 
Program, Energy Effi ciency and Renewable Energy is 
supporting efforts to encourage greater use of biobased 
products.
 “Kaempf encourages all agencies within the DOE 
to begin replacing petroleum products with biobased 
alternatives. A new biobased product Web site, launched 
by the Biobased Manufacturer’s Association (BMA) was 
announced, which will ease the convenience of purchasing 
biobased products.
 “To assist government agencies like DOE, the soybean 
checkoff has developed informative biobased product kits 
geared for government purchasers. The kits describe the 
advantages of using biobased products in facility equipment 
and building maintenance, janitorial services, building 
construction and printing.”

689. Iowa Soybean Review (Iowa Soybean Association, 
Urbandale, Iowa). 2004. Ground-breaking biodiesel tax 
incentive passes. 16(3):18. Dec.
• Summary: “The U.S. Senate approved the fi rst biodiesel 
tax incentive in mid-October. Congress passed the incentive 
as part of H.R. 4520, legislation concerning the Foreign 
Sales Corporation/Extraterritorial Income Tax (FSC/ETI), 
also known as the American JOBS Creation Act of 2004.
 “The biodiesel tax incentive, which is structured as a 
federal excise tax credit, amounts to a penny per percentage 
point of biodiesel blended with petroleum diesel. It will 
lower the cost of biodiesel to consumers in taxable and tax 
exempt markets. Based on the USDA baseline estimates for 
future soybean production, over a fi ve year time period the 
biodiesel tax provisions could add almost $1 billion directly 
to the bottom line of U.S. farm income. In addition, the 
provisions will signifi cantly benefi t the US economy and 

could increase U.S. gross output by almost $7 billion.
 “’This is a defi ning moment for the future growth of 
biodiesel in the United incentive would not have happened 
without the steadfast commitment of Senator Chuck Grassley 
(R-IA), Senator Blanche Lincoln (D-AR), Congressman 
Kenny Hulshof (R-MO) and others,’ says American Soybean 
Association (ASA) president Neal Bredehoeft, a soybean 
farmer from Alma, Missouri.
 “’Biodiesel holds great promise for helping reduce our 
dangerous dependence on foreign sources of oil,’ Grassley 
says. ‘I’m glad Congress has fi nally acted to promote this 
clean-burning renewable fuel. It’s a no-brainer to look to 
the Midwest rather than the Middle East to meet our energy 
needs.’
 “Senator Lincoln is an ardent biodiesel supporter and 
has repeatedly gone on record to say she champions biodiesel 
because it benefi ts agricultural producers in Arkansas and 
other rural states, and it’s a great step toward making this 
clean-burning fuel an integral part of our nation’s energy 
portfolio.
 “At the insistence of biodiesel champions like 
Senators Grassley and Lincoln, the biodiesel tax incentive 
was included in the FSC/ETI legislation. It is part of the 
Volumetric Ethanol Excise Tax Credit (VEETC) originally 
introduced as S. 1548, sponsored by Senators Grassley 
and Lincoln, and H.R. 3119 sponsored by Representative 
Hulshof.
 “Checkoff Investment Crucial to Biodiesel: Soybean 
farmers have invested millions of dollars through the 
soybean checkoff to build the biodiesel industry in the 
United States. More than 400 major fl eets use biodiesel 
commercially nationwide. About 300 retail fi lling stations 
make biodiesel available to the public, and more than 1000 
petroleum distributors carry it nationwide.
 “Biodiesel works in any diesel engine with few or no 
modifi cations. It can be used in its pure form (B100), or 
blended with petroleum diesel at any level-most commonly 
20 percent (B20).
 “Readers can learn more about biodiesel by visiting 
www.biodiesel.org.”
 A half-page color photo shows a hardwood gavel hitting 
a round wooden sound block against the background of an 
American fl ag.

690. Tickell, Joshua. 2004. Biodiesel 101: Introduction to 
biodiesel. Hollywood, California: Biodiesel America. 120 
min. 4.75 inch videodisc. *
• Summary: “Filmed at the National Biodiesel Board Expo, 
Palm Springs, leading biodiesel advocate Joshua Tickell 
provides an in-depth guide to the current and future potential 
of biodiesel, outlining the benefi ts to health, the environment 
and the economy.” Address: California.

691. Mescher, Kelly. 2005. Biodiesel: Passage of tax 



HISTORY OF BIODIESEL (1900-2017)   170

© Copyright Soyinfo Center 2017

incentive means big changes for industry. Part I of IV. 
Investing checkoff dollars. Iowa Soybean Review (Iowa 
Soybean Association, Urbandale, Iowa) 16(4):16-17. Jan.
• Summary: “John Heisdorffer heads outside with his 
24-year-old son Chris in the morning to start chores on the 
farm.
 “He often starts the day off by checking on the fi nishing 
barns that house his hogs before heading out to the fi eld. 
Heisdorffer depends on his pickup truck and equipment 
every day to get the job done. And he also depends on 
biodiesel–which powered all of his equipment.
 “Heisdorffer is past treasurer and past chairman of 
the technical committee for the National Biodiesel Board 
(NBB) and a past director for the Iowa Soybean Promotion 
Board. He knows a thing or two about biodiesel. Heisdorffer 
has always known about the vast array of benefi ts soy 
biodiesel provides–including cleaner emissions, improved 
environmental friendliness, increased lubrication for 
equipment and usage of our homegrown product–reducing 
dependence on foreign oils.
 “Now–after eight years of hard work–Heisdorffer 
and other biodiesel supporters are proud to say that the 
U.S. government is recognizing those benefi ts as well. On 
October 22, 2004, President George W. Bush signed into law 
a bill containing the fi rst biodiesel tax incentive, as well as an 
extension on the ethanol tax incentive. The tax incentive took 
effect January 1, 2005, and will last for two years.
 “Starting right away, the National Biodiesel Board 
(NBB) will push to get the tax incentive extended, says 
Jenna Higgins, communications director for the NBB.
 “The bill has helped close the cost gap between 
biodiesel and No. 2 diesel. This allows retailers fl exibility 
to establish price points, which allow biodiesel to compete 
with regular diesel. The combination of the Illinois sales tax 
and federal excise tax could make a B20 blend (20 percent 
biodiesel, 80 percent regular diesel) cost competitive with 
regular diesel.
 “That alone will earn soy biodiesel some customers.
 “’Commercial truck drivers watch their fuel costs,’ says 
Earl Williams, president of the Illinois Soybean Association 
and grower near Cherry Valley, Illinois. ‘A penny a gallon is 
a signifi cant price for the volume of fuel they use. Before this 
tax incentive, biodiesel has been priced slightly higher. And 
those pennies a gallon difference has been the reason why 
commercial trucking companies haven’t been using it.’
 “Many farmers have also been holding back on using 
their homegrown fuel because of the costs. But now that’s 
going to change. Williams expects to see growers start using 
soy biodiesel more and more. And growers who have already 
been using it, say, at a B2 level, for example, will probably 
be pumping trucks and equipment with higher blends, 
such as a B10 or B20. According to a U.S. Department of 
Agriculture study, the incentive is expected to increase 
biodiesel demand from an estimated 30 million gallons in 

fi scal year 2004 to at least 124 million gallons in the near 
future. But depending on crude oil prices and other factors, 
demand could grow much higher during the next decade.
 “That’s a big increase–with a multitude of benefi ts for 
growers.
 “’I think the tax incentive is going to give us an 
opportunity to market our soybeans at a better price,’ says 
Steve Scates, chairman for the Illinois Soybean Checkoff 
Board (ISCB) and grower near Shawneetown, Illinois.
 “’It’s going to give us an access to move some of our 
soy oil.’ That’s good news for growers, says Ron Heck, 
chairman for the American Soybean Association (ASA) and 
grower near Perry, Iowa.
 “’It means that there’s an existing and large new market 
for the soybean oil that is frequently in surplus,’ Heck says. 
‘Because soybeans are being crushed for the protein meal.’
 “Just two years ago, 2 billion pounds of soybean oil 
were sitting in storage, Heck says, building up as inventory 
at the crushers–depressing prices. Now with this tax 
incentive in place, they’re likely to reduce the surplus. 
Biodiesel plants across the Midwest can be assured a market 
for biodiesel.
 “But this biodiesel tax incentive would not have been 
passed if it weren’t for farmer checkoff dollars. Checkoff 
dollars were crucial.
 “’It just plain wouldn’t have happened without checkoff 
dollars,’ Heisdorffer says. ‘The dollars provided what we 
needed for the health effects testing, fuel specifi cations 
and other commercial development activities. We’ve been 
working on it for a while–for the past eight years.’
 “Checkoff dollars were also used to fund programs to 
show equipment manufacturers data and test results of soy 
biodiesel. This ongoing program resulted in Chrysler’s recent 
announcement that the new diesel Jeep Liberty will have a 
factory fi ll of B5 biodiesel. Although the use of B20 will not 
void the warranty of any major U.S. engine manufacturer, 
there is still work to be done with the engine makers to 
obtain clear, positive warranty statements on the use of B20, 
Scates says.
 “The tax incentive is a victory in their ongoing 
commitment to seeing bioidesel succeed, growers are saying.
 “’This is a very, very nice way to go out,’ says 
Heisdorffer, who retired from the NBB board in November. 
‘Seeing that the things we worked on for years are 
happening.’”

692. Dreeszen, Dave. 2005. AGP will build ethanol plant in 
Siouxland. Sioux City Journal (Iowa). Feb. 1. p. A1.
• Summary: AGP will build a large corn-based ethanol plant 
in the Sioux City area. A job-creation bill enacted last year 
extends the federal tax break for ethanol through 2010 and 
contains some tax incentives for making biodiesel. Address: 
Journal business editor.
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693. Bryan, Tom. 2005. Around the world on biodiesel: A 
decade after Bryan Peterson’s amazing Sunrider expedition, 
the story of the voyage continues to inspire thousands. 
Biodiesel Magazine. Feb. p. 26-30.
• Summary: In 1994, Bryan Peterson completed a 35,000 
mile, two-year trip around the world. Sunrider left Oregon 
in July 1992 in a “24-foot, soft-sided [rescue model] Zodiac 
boat powered almost exclusively by B100” [pure biodiesel] 
and arrived in San Francisco Bay in early September 1994.
 While searching for sponsors, Peterson learned 
about biodiesel from the USDA’s Offi ce of Energy and 
the University of Idaho. It was now being widely used in 
Europe, he learned, and had been used in World War II. 
Peterson was born and raised in California, lived in Hawaii 
for a decade, then settled in Iowa in the early 1990s with 
his wife and children. Address: Editorial Director, Biodiesel 
Magazine.

694. Lamp, Greg. 2005. News: Federal agencies to buy 
biobased products. Corn and Soybean Digest. Feb. p. 11.
• Summary: “USDA has published its fi nal rule to implement 
a program of preferred procurement of biobased products by 
federal agencies.” This establishes provisions for the Federal 
Biobased Products Preferred Procurement Program, in order 
to promote energy independence and use of environmentally 
friendly renewable products, such as biodiesel made from 
soybeans. Address: Editor.

695. Mescher, Kelly. 2005. Soy: From sea to shining 
sea... Iowa Soybean Review (Iowa Soybean Association, 
Urbandale, Iowa) 16(5):14-15. Feb.
• Summary: “The Statue of Liberty stands majestically 
overlooking New York Harbor–holding her eternal torch.
 “Little do visitors know upon stepping into the glass 
elevators at the base of the monument that what’s moving 
them to the top is a hydraulic fl uid made from soy.
 “The soy-based hydraulic fl uid is not only better for the 
environment and the wildlife surrounding it, but actually 
works better than petroleum based fl uid under intense usage, 
says Jeff Marrazzo, building and utilities foreman for the 
National Park Service of Liberty Island.
 “’It actually runs better with the soy-based fl uid than 
it did with the petroleum based,’ Marrazzo says. ‘When we 
ran with a petroleum...it would get to about 150 degrees. 
It would lose viscosity, and we wouldn’t be able to get to 
the top fl oor, because the oil wouldn’t push the piston. The 
temperature was going to be a big concern when we made 
the change. Now since we’ve been responsive, although the 
temperature still gets high, it has not presented a problem 
thus far.’
 “That’s good news–the elevator is climbing to and 
from the observation deck approximately 400 times a day, 
Marrazzo says.
 “The National Park Service had the desire to go green. 

So when the statue was closed to visitors for three years due 
to 9/11 [September 11, 2001, terrorist attack on the USA], it 
presented an opportune time to make the switch.
 “’What’s good about it is that it’s biodegradable, non-
toxic, and we’re essentially using a product that is stable, 
which is the best part about it,’ Marrazzo says. ‘Petroleum is 
toxic–not biodegradable.’
 “And that could have presented a major problem. They 
transport hydraulic fl uid back and forth between Liberty 
Island (and the Statue of Liberty) and Ellis Island. If a 
petroleum spill occurred, there could have been very large, 
negative impacts on the wildlife, environment and water 
quality.
 “The soy-based hydraulic fl uid was developed at the 
University of Illinois by Sevim Erhan, USDA–Agricultural 
Research Services research leader.
 “Erhan studies industrial uses of soybean and vegetable 
oils, including vegetable oil-based lubricants, engine oils, 
biodiesel, polymers, etc.
 “For more information on the Statue of Liberty, visit 
www.nps.gov/stli/.
 “In the heart of the Midwest in ‘Chicago-land,’ soy is 
being utilized to improve the human environment.
 “The Illinois Clean Energy Community Foundation 
presented a $1.3 million grant to the Museum of Broadcast 
Communications to promote energy effi ciency, improve 
the structure of the building, make it more environmentally 
friendly for occupants and reduce maintenance costs of the 
building by making it ‘green.’ The museum will achieve all 
of those goals with soy.
 “That’s because they are installing soy-based insulation 
and a soy-based liquid roofi ng membrane produced by 
Green Products, LLC. The soy-based liquid roofi ng 
membrane is fl ame resistant, 100 percent resistant to mold, 
algae and bacteria and is Energy Star approved through the 
Environmental Protection Agency.
 “’We are helping to reduce the overall energy usage 
of the buildings, while reducing harmful chemical reduce 
the exposure to the occupants,’ says Grant Grable, vice 
president of sales and marketing at Green Products, LLC. 
‘We are helping to create a more productive, energy effi cient 
environment for the building owner.’
 “Green Product’s soy-based products are produced 
with 100 percent environmentally friendly constituents and 
have very low off-gasing–unlike petroleum-based products, 
Grable says.
 “And the soy-based roof coating will hold up longer 
under UV light exposure.
 “’Anything made from petroleum is actually unstable 
to UV light and breaks down through extended exposure to 
sunlight,’ Grable says. ‘Our products have much more UV 
stability, and thus last longer and perform better because 
we are UV stable. That is one specifi c thing where soy out 
performs the petroleum.’
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 “The soy-coating Energy Star white color also refl ects 
the sunlight–thereby reducing energy costs. The sunlight 
won’t be absorbed like black tar roofi ng.
 “’There’s a big movement in the world of construction,’ 
Grable continues. ‘The U.S. Green Building Council has 
become a national standard, and our products are all based 
on soy and environmentally friendly constituents.’
 “The world-renowned Shedd Aquarium in Chicago has 
already installed the soy-based roofi ng produced by Green 
Products, LLC. Grable estimates that the Shedd Aquarium 
project alone used approximately 37 acres of soybeans. 
Just think about the potential. Visit www.greenproducts.net, 
www.illinoiscleanenergy.org or www. sheddaquarium.org.”
 “Washington in the Pacifi c Northwest. Full of 
breathtaking beauty, wildlife and marine mammals 
inhabiting the area, such as Orca whales and sea lions–it’s no 
wonder the 4,000 people living there are so environmentally 
conscious.
 “And that means soy biodiesel is a big hit.
 “Marty Mead, owner of Mead Biofuels, sells soy 
biodiesel (which he buys from West Central Soy in Ralston, 
Iowa) to local customers, excavators, contractors, the 
hardware store, and recently put in the fi rst biodiesel pump 
at the local retail store, The Island Supply. A large majority 
of Mead’s customers use the soy biodiesel at a 100 percent 
level. There’s also a whale-watching boat running on 100 
percent biodiesel, and about three others running on a 
biodiesel blend. “The people like to show their support. 
‘Everybody that is using biodiesel has a sticker somewhere 
on the vehicle,’ Mead says.
 “Biodiesel is so successful in the Orcas Island that 
last summer Mead sold about 4,000 gallons of 100 percent 
biodiesel per month. Compare that to the approximately 
10,000 gallons of regular diesel sold per month. That’s a 
testament to the islanders commitment when 40 percent of 
the diesel powered vehicles are running on biodiesel. The 
residents of the nearby San Juan Islands Lopez and Waldron 
also use soy biodiesel.
 “’Keeping our waterways clean is of paramount 
importance here,’ Mead says. ‘We have seasonal salmon 
runs, a large bottom fi sh population, seals and Orca whales. 
The marine environment is a large source of the annual 
revenues here. By using biodiesel in the marine environment, 
we’re helping clean up the waterways to make it safer for the 
marine mammals.’
 “Deere Harbor Marina sells only 20 percent biodiesel, 
Mead says, which is a ‘huge commitment on their part.’ The 
Deere Harbor Marina supplies fuel to many boats that take 
tourists and visitors sightseeing and whale watching.
 “For more, visit www.meadbiofuel.com, www.
sovpower.net or www.orcasisland. org.”
 “Checkoff Dollars at Work: Soybean checkoff boards 
are proponents and supporters of new uses for soybeans. As 
everyone now knows–thanks to the passage of the Energy 

Bill–biodiesel has earned its good reputation. Could other 
new uses of soybeans soon become big hits? It’s not just 
farmers interested in soy anymore. Big cities and delicate 
ecosystems have all benefi ted from soy. And those markets 
are expected to grow. Checkoff dollar investments and 
promotions in new uses have made a big impact in bringing 
the industry along. Visit www.ilsoy.org and click on ‘New 
Uses’ or visit www.iasoybeans.com/ispb/ newuses.html.”
 Photos show: (1) The Statue of Liberty. (2) Men 
applying soy-based liquid roofi ng membrane to the Shedd 
Aquarium in Chicago. (3) “Boats like this one give tourists 
a fi rst-hand look at the wildlife [orcas] inhabiting the waters 
surrounding the Orcas Islands. Most boats are powered by a 
biodiesel blend. This photo was provided by Western Prince 
Whale and Wildlife Tours.” (4) Mead Biofuels transports 
biodiesel on Orcas Island.

696. OTCBB Bulletin Report. 2005. Why bio diesel will be a 
huge success. March 1.
• Summary: The US Department of Defense has awarded 
a contract for over 400 million gallons of bio-diesel. Yet 
less than 30 million gallons of biodiesel were produced 
domestically in all of 2004. Diesel fuel that contains 2% 
biodiesel is called B2. John Deere has announced that it is 
using 2% biodiesel (B2) as its preferred factory fi ll in the US, 
and DaimlerChrysler announced that its Jeep Liberty CRD 
vehicles will be fi lled with soy-based B5 (5% biodiesel) at its 
plant in Toledo, Ohio.

697. Hytrek, Nick. 2005. AGP increases biodiesel 
production. Sioux City Journal (Iowa). March 28. Siouxland 
business progress report supplement.
• Summary: A biodiesel expansion project at AGP’s plant in 
Sergeant Bluff, started in the fall and slated for completion 
by July 1, will increase output by 12 million gallons a year. 
“The biodiesel facility operates next to AGP’s soybean 
processing plant.” Address: Journal staff writer.

698. Corn and Soybean Digest. 2005. Biodiesel has strong 
foundation of support. March. p. 46.
• Summary: Soy biodiesel is the fastest growing renewable 
fuel in the USA. For more than a decade, the United Soybean 
Board has used checkoff dollars to fund all aspects of this 
remarkable growth. “Currently more than 500 major fl eets 
use biodiesel commercially nationwide, including all four 
branches of the military, NASA, Harvard University, the 
National Park Service, U.S. Postal Service and others. About 
300 retail fi lling stations make various biodiesel blends 
available to the public, and more than 1,000 petroleum 
distributors carry it nationwide.” A color photo shows a 
tanker fi lled with biodiesel. Address: Editor.

699. Lamp, Greg. 2005. News: Pentagon fuels up with 
biodiesel. Corn and Soybean Digest. March. p. 16.
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• Summary: “Soy biodiesel pumps were recently installed 
at the Navy Exchange fuel station located on the Pentagon 
Reservation in Arlington, Virginia.” Its a good place to 
introduce biodiesel to the general public and to politicians. 
Address: Editor.

700. Epstein, Edward. 2005. Gas-thirsty cars imperil U.S., 
ex-offi cials warn. Indiana Gazette (Indiana, Pennsylvania). 
April 7. p. 14.
• Summary: Americans now consume some 21 million 
barrels of petroleum a day, with estimates that this may climb 
as high as 26+ million barrels by 2020.
 Some “conservatives, including some top national 
security fi gures from the administrations of Presidents 
Ronald Reagan and George H.W. Bush, recently sent the 
White House a letter saying it is time to raise the mandated 
fuel effi ciency on autos and turn away from petroleum-fueled 
vehicles in favor of such alternative fuels as ethanol, bio-
diesel or electricity and more hybrid cars and trucks.”
 Another signer of the letter was former CIA director 
James Woolsey, who says he worries that al Qaeda or other 
Islamic terrorist groups could seriously disrupt oil exports 
from Saudi Arabia and other producers in the Middle East. 
Address: San Francisco, California.

701. Corn and Soybean Digest. 2005. ASA helps defi ne 
implementation of biodiesel tax incentive. April. p. 32.
• Summary: In January, the American Soybean Association’s 
staff in Washington [DC] met with representative of the U.S. 
Treasury Department and the Internal Revenue Service (IRS) 
to make recommendations. The biodiesel tax incentive is 
structured as a federal excise tax credit. Address: Editor.

702. Iowa Soybean Review (Iowa Soybean Association, 
Urbandale, Iowa). 2005. U.S. Navy drops dependence on 
foreign oil by increasing soy biodiesel use. 16(7):14. May.
• Summary: “The U.S. Department of the Navy soon will 
be the largest user of biodiesel in the world. The soybean 
checkoff has funded an effort through the National Biodiesel 
Board (NBB) to promote the use of biodiesel by our armed 
forces. According to the NBB, The Navy recently announced 
a new policy that will increase U.S. energy security by 
ramping up use of domestically produced fuel while cutting 
out dependence on foreign sources of oil. The memo 
establishes a policy that all nontactical diesel vehicles shall 
operate on a blend of 20 percent biodiesel fuel (B20) no 
later than June 1, 2005. All branches of the U.S. military, 
including the Army, Air Force and Marines, currently use 
B20 on various bases throughout the country.”

703. Iowa Soybean Review (Iowa Soybean Association, 
Urbandale, Iowa). 2005. Demystifying soyfoods: 
The Soyfoods Council hits home with chefs and food 
manufacturers. 16(7):12e of 12-page insert after p. 14. 

Spring.
• Summary: “Approximately 1,200 research chefs and 
food scientists gathered in Montreal for about four days 
of learning for the annual Research Chefs Association 
conference.
 “The Research Chefs Association is a group founded 
to develop and promote the relatively new discipline called 
culinology, the combining of culinary skills with food 
science to create successful new food products. It’s this 
growing group that is the real force shaping the new menu 
items seen in restaurants, and new food products seen on 
store shelves. It’s a critically important group to connect with 
when infl uencing new food product development is the goal.
 “While in Montreal, The Soyfoods Council presented a 
one-hour session called Demystifying Soyfoods. A standing-
room-only crowd hung on every word of Dr. Lester Wilson, 
food science and human nutrition professor at Iowa State 
University (ISU). Afterwards, audience members were also 
asking questions and tasting soyfoods prepared by Chef 
Christopher Koetke, CEC, CEE and Dean of The School of 
Culinary Arts at Kendall College in Chicago. The audience 
was overwhelmed with excitement.
 “A pre-session survey revealed that less than one-third 
of participants thought they knew enough about soyfoods 
to be useful–even though nearly 90 percent admitted they 
had actually used soy in product development. Only 40 
percent had used soyfoods in menu development. Whether 
involved in purely culinary pursuits, product research and 
development or education, chefs know little about soyfoods.
 “But on a very positive note, 90 percent said they 
wanted to know more about using soy, indicating a 
widespread interest.
 “Dr. Wilson and Koetke’s presentation, Demystifying 
Soyfoods, introduced participants to today’s soybeans, the 
various soyfoods, ingredients available, their functions 
in foods and the health and nutritional benefi ts of soy 
components. Dr. Wilson opened with a fast-paced 
presentation covering those topics, with extra attention to the 
new breeding behind low-lin and high-protein beans.
 “Then Chef Koetke rolled up his sleeves to prepare 
tasting plates of tofu (silken and water-pack, soft and fi rm), 
tempeh (raw and blanched), cooked soybeans (yellow and 
black), roasted soynuts and fi ve varieties of soy cheeses. 
Koetke prepared and served spicy spaghetti sauce with tofu 
over soy spaghetti, and invited the audience up for samples. 
The audience also sampled soy mozzarella cheese sticks 
fried in 1 percent low-lin soybean oil, cheese soup made with 
soy gouda and a barbecue ‘beef’ made with today’s textured 
soy protein (TSP).
 “Even though a magnifi cent lunch was scheduled 
immediately after Demystifying Soy, more than half the 
audience crowded around Dr. Wilson and Chef Koetke to 
dig in. Many had questions about the new low-to-no trans fat 
soybean oils, and were happy to hear The Soyfoods Council 
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was providing Soybean Oil Solutions Tool Kits for all 
participants. They also left with binders full of information, 
coveted samples of new lo-lin soybean oils and taste buds 
tingling with the new taste of today’s soyfoods.
 “Mission accomplished: For copies of Dr. Wilson’s and 
Chef Chris Koetke’s presentations and . recipes, call The 
Soyfoods Council at 1-866-430-2590, ext. 241, or visit www.
thesoyfoodscouncil.com.”

704. Mescher, Kelly. 2005. Soy biodiesel: John Deere fueling 
up equipment with a B2 blend. Iowa Soybean Review (Iowa 
Soybean Association, Urbandale, Iowa) 16(7):23. Spring.
• Summary: “John Deere recently boosted their popularity 
with soybean growers throughout the Midwest.
 “That’s because John Deere recently announced that all 
their diesel propelled machines made in the United States 
will soon have a factory fi ll of a B2 soy biodiesel blend. By 
the end of 2005, new equipment rolling off the line will be 
fi lled up with a blend of 2 percent soy biodiesel, 98 percent 
petroleum diesel. One of the fi rst plants to begin using the 
blend was the John Deere plant in Waterloo, Iowa.
 “’The John Deere Waterloo Works is pleased to play 
a part in the advancement of biodiesel fuel,’ says Waterloo 
Works General Manager Pat Pinkston. ‘John Deere’s support 
of biodiesel will promote the awareness and use of renewable 
fuels and supports the producers that provide the renewable 
resources used to manufacture these fuels.’
 “’That’s good for soybean growers,’ says Curt 
Sindergard, president of the Iowa Soybean Association (ISA) 
and grower near Rolfe, Iowa.
 “’John Deere’s use of soy biodiesel is a big plus for 
Iowa’s soybean growers, the environment and Iowa’s 
economy,” Sindergard says.
 “’I think it will fi lter out to more than just the John 
Deere customers, but also help out the value-added venture 
of the soy biodiesel plants,’ Sindergard adds, pointing out the 
other equipment manufacturers that may very well follow 
suit and begin using soy biodiesel as well. He expects many 
widespread positive effects.
 “’Those ventures can see what the potential could 
be if other manufacturers and companies begin using soy 
biodiesel,’ Sindergard says.
 “Senator Chuck Grassley was also in attendance at the 
event, announcing that John Deere’s kickoff of soy biodiesel 
consumption is good for soybean growers and good for Iowa.
 “’The announcement that John Deere is creating a line 
of equipment that can be run on biodiesel is good news and 
makes good sense,’ Grassley says. ‘It brings together one of 
Iowa’s great companies with a clean burning renewable fuel 
that can be made right in Iowa. Biodiesel and John Deere 
will both play an important role in Iowa’s future, and I’m 
confi dent that this is just the beginning of what will be a 
mutually benefi cial relationship.’
 “Ed Ulch, a director for the Iowa Soybean Promotion 

Board (ISPB) and the National Biodiesel Board (NBB) and 
grower near Solon, Iowa says John Deere’s use of a B2 blend 
may seem like a small step, but it could easily have huge, 
positive repercussions. John Deere manufacturing facilities 
are expected to use approximately 1 million gallons of the 
B2 biodiesel blend annually.
 “’If all U.S farmers used B2, we could displace the 
equivalent of about 54 million gallons of foreign oil per 
year and boost the demand for America’s soybeans,’ Ulch 
says. ‘We applaud John Deere for supporting biodiesel and 
moving quickly to get B2 fi lled equipment to the market so 
the farmers and others can buy them with B2 already in the 
tank.’
 “Visit www.iasoybeans.com to fi nd out more about 
checkoff investments in soy biodiesel. Visit www.biodiesel.
org to learn about other soy biodiesel success stories.”

705. Ag Processing Inc. (AGP). 2005. Ag Processing Inc. 
(AGP). (Website printout–part). www.agp.com Retrieved 
June 27.
• Summary: Home: About AGP (2 p.). AGP News. 
Employment. E-store. Links. Contacts. Map / Hotels. 
Insurance. Products and services: Soybean processing, 
export, AminoPlus, food, grain, industrial products, 
feed, Protinal / Proagro. AGP News. Contract / Premium 
opportunities with AGP Member Cooperatives. MaxYield 
Cooperative announces partnership agreement with AGP. 
2004 AGP Annual Report.
 About AGP: A farmer owned company. Introduction. 
Formation in 1983, composition, and ownership. AGP’s 
distinctions. AGP’s mission. AGP’s reason for existence. 
Our cooperative motto is “Partners in food production.” 
“Since its formation in 1983, AGP has been committed to the 
success of its owners. Today, that is 222 local cooperatives 
and six regional cooperatives, representing 250,000 farmers 
from 16 states throughout the United States and Canada.
 “AGP operates nine soybean processing plants including 
six plants in Iowa, located at Eagle Grove, Emmetsburg, 
Manning, Mason City, Sergeant Bluff, and Sheldon. Other 
AGP processing plants are located at Dawson, Minnesota, 
St. Joseph, Missouri, and Hastings, Nebraska. The Hastings 
plant is the fi rst farmer-owned soybean processing facility in 
that state. AGP holds the distinction of being: (1) The largest 
‘cooperative’ soybean processing company in the world. (2) 
The fourth largest supplier of refi ned vegetable oil in the 
United States.”
 Company history: A cooperative (3 p.). “In 1983, Land 
O’Lakes, Inc., a Minnesota corporation, Farmland Industries, 
a Kansas Corporation, and Boone Valley Cooperative 
Processing Association, an Iowa corporation doing business 
only in soybean processing, entered into a joint venture 
agreement to form one cooperative soybean processing 
company. On August 31, 1983, Land O’Lakes Inc. and 
Farmland Industries combined their soybean processing 



HISTORY OF BIODIESEL (1900-2017)   175

© Copyright Soyinfo Center 2017

plants located at Dawson, Minnesota; Fort Dodge, Iowa; 
Sergeant Bluff, Iowa; St. Joseph, Missouri; and Van Buren, 
Arkansas into a new company.
 “Shortly after the reconfi guration of 1983, the new 
company name ‘Ag Processing Inc a cooperative’ was 
adopted with the corporate logo AGP as our company 
trademark.
 In December 1985, the company acquired additional 
processing plants at Manning Iowa and Mason City, Iowa 
from American Grain and Related Industries (AGRI).
 “Soybean processing: Soybean processing is AGP’s 
primary business. AGP is the largest soybean processor 
in Iowa and the fourth largest soybean processor in the 
United States based on capacity. Additionally, AGP is the 
largest cooperative soybean processor in the world. Every 
month, AGP plants acquire more than 18 million bushels 
of soybeans for processing. That’s the equivalent of the 
soybeans grown on 15 thousand acres per day. AGP annually 
purchases and processes more than 5.5 million acres of 
members’ soybeans. AGP continues to expand crushing 
capacity with the addition of plants in Emmetsburg, Iowa 
(1997) and Hastings, Nebraska (1999).
 “In 1985, AGP began refi ning soybean oil by purchasing 
equipment for installation in an existing building located at 
the St. Joseph, Missouri, soybean processing plant.” AGP’s 
refi ning business has since greatly expanded. AGP also 
makes ethanol from corn.
 “Methyl esters: In 1997, AGP expanded in many 
areas with the completion of a soybean methyl ester plant 
in Sergeant Bluff, Iowa.” The products are sold under 
the SoyGold brand and “are used in a wide variety of 
applications including soydiesel fuel, solvents, and spray 
adjuvants (used to enhance the effectiveness of agricultural 
chemicals).”
 AGP 2005 contract programs: Vistive soybean 
premiums, Non-GMO contracts (Manning, Iowa). AGP 
guaranteed premium program: Rate table. Address: Omaha, 
Nebraska.

706. Lester, Bill. 2005. Boone Valley and the origins of 
Ag Processing Inc (AGP). Part III (Interview). SoyaScan 
Notes. June 28. Conducted by William Shurtleff of Soyfoods 
Center.
• Summary: Continued: Boone Valley now had to fi nd a 
dynamic leader to run the new business–which was deeply in 
debt. A committee was formed and a head-hunting consultant 
was hired to let it be known that the job was available and to 
interview candidates. After seven weeks, in about Oct. 1983, 
the board of directors chose James W. Lindsay as general 
manager and CEO. Lindsay had been a vice-president at –a 
private company and a competitor. “Jim possessed a great 
knowledge of soybean processing and vegetable oil refi ning; 
he worked his way up through the ranks at . He had also 
spent time in Brazil in charge of ’s Brazilian operations. He 

was also a good leader, by giving you a job to do and the 
parameters, then letting you do it, with minimum updates 
unless you were deviating from the original discussion–a 
good boss and a very capable individual.” “Jim was a bit of 
a renegade. He didn’t go along with all of ’s philosophy and 
practices. He and I used to kid each other that we were a rare 
breed–neither of us had a college degree.” When Jim came to 
work at Boone Valley. He brought with him three coworkers 
and lieutenants from : Jim Yeates, who became vice 
president for operations; Tony Porter, to be vice president for 
marketing and transportation; and Joe Meyer who became 
vice-president for vegetable oils and a meal exports. Not 
long afterwards, Daryl Dahl left Merrill Lynch to join the 
new cooperative as hedging center manager.
 It was quickly decided to locate the new company’s 
corporate offi ces in Omaha, Nebraska. Initially, the Omaha 
Bank for Cooperatives offered temporary offi ce space for the 
new management and staff. Lindsay and his team replaced 
some of the managers and other top employees at the 5 other 
soybean processors. “But overall there really weren’t that 
many. Some refused or hesitated to change the way they had 
been doing things. Lindsay said, you’re going to have to 
change, because the old way hasn’t been working.” It was 
painful for some who had spent their lives in the soybean 
processing business and lost their jobs.
 The board of directors and Jim Lindsay felt strongly 
that the new company needed a new name. A stigma had 
attached to the name “Boone Valley” because of all its 
fi nancial problems. On 7 March 1984 the name of the new 
company was changed from Boone Valley Cooperative 
Processing Association to “Ag Processing Inc a cooperative.” 
Punctuation was deliberately omitted.” A new logo was 
also adopted “AGP” in gold letters on a green background. 
Before long the company was widely called simply “AGP.” 
That logo has been updated twice to adjust to the changing 
times.
 Bill recalls: In February 1984 Jim Lindsay called me 
into Omaha. He said, “Bill, I want you to come into Omaha. 
I know soybean processing backwards and forwards. I know 
refi ning. I know the soybean side of it. But I don’t know 
anything about cooperatives. You’ve spent your whole life in 
them. I want you to come in and to head up the department 
known as Member Relations and Governmental Affairs.” In 
mid-June 1984, Jim and his family moved from Eagle Grove, 
Iowa, to Omaha, Nebraska. “Jim Lindsay had the private 
sector mentality and I had the cooperative mentality; we 
created what we called a ‘new hybrid.’” Bill stayed in this 
position until he retired on 1 June 1993.
 Today AGP is strong organization. They haven’t grown 
as much during the last 10 in sales and profi ts as they did 
during their fi rst 10 years in part because they are in a mature 
industry (soybean processing), with strong competitors such 
as  and Cargill. In the early years, much of their growth was 
from diversifi cation, as into soybean oil refi ning, and from 
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building new plants (as at Hastings and Emmetsburg). “AGP 
has done a tremendous job in the international marketplace. 
The terminal they built on the Pacifi c Coast at Grays Harbor 
in Washington state has been growing by leaps and bounds 
and is now a big asset. Their biodiesel business is also poised 
for growth. Jim Lindsay and Bill got AGP’s soy biodiesel 
started in its infancy. Two men in Kansas City, Missouri [Bill 
Ayres and Doug Pickering], were talking about and playing 
around with biodiesel. “We put $50,000 into their business in 
about 1990-91 and now AGP owns that company.”
 Bill retired on 1 June 1993. Tremendous changes have 
taken place in agriculture since then. Bill has kept in touch 
with developments at AGP since that time. He has continued 
to live in Omaha. During the summer, he and his family go 
to their cabin on Spirit Lake in Northwest Iowa. Nowadays 
he goes to AGP headquarters 2-3 times a month during the 
non-summer months.
 The future of the big cooperatives looks limited to 
Bill because it is a mature industry. There may be growth 
of 3-5% a year. AGP also has a small grain operation; they 
work with the members–the local cooperatives–to help 
them merchandise their grain in other parts of the USA 
and abroad. For example, they use their 100-car trains to 
move corn and soybeans down to their facilities near the big 
feedlots in Texas. The logistics is too complex and expensive 
for the small guys. Address: Omaha, Nebraska.

707. AGP News (Omaha, Nebraska). 2005. Soy biodiesel 
moves forward: AGP expands SoyGold® production. No. 2. 
p. 1-2. [June].
• Summary: Joe Jobe, Executive Director of the National 
Biodiesel Board (NBB) says the soy biodiesel industry is 
making great progress. A federal tax incentive program that 
went into effect on 1 Jan. 2005, the singer Willie Nelson has 
been educating people, and state biodiesel initiatives are of 
great help. ABB estimates that biodiesel sales have jumped 
from 500,000 in 1999 to 20 million gallons in 2004.
 AGP is in the forefront of soy biodiesel; in 1996 it 
became the fi rst U.S. company to construct a purpose-built 
biodiesel for its SoyGold brand. Now AGP is expanding its 
production facility at Sergeant Bluff, Iowa, by about 60%–
expected to be completed by July 1.
 A photo shows work continuing on the expansion of 
AGP’s methyl ester plant in Sgt. Bluff, Iowa.

708. Nestor, James. 2005. On the biodiesel bandwagon: 
Can the Bay Area’s 3 million gallons of used vegetable oil 
rid us of our petroleum problem? San Francisco Chronicle 
Magazine. July 10. p. 8-11, 19 + cover. Sunday.
• Summary: On the cover of this issue Ben Jordan, a smiling 
hippie with beard and long hair, is seated in the half-lotus 
meditation position on the roof of his 1982 Volkswagen 
Rabbit Diesel. On the rear of the vehicle is a large sign: 
“Another Volkswagen running on recycled veggie oil.” And 

two smaller signs: “Biodiesel–Fuel for the Revolution.” And 
“Save the planet. Eat Organic.”

709. Plamil Foods Ltd. 2005. Plamil (Website printout–part). 
www.plamilfoods.co.uk Retrieved July 18.
• Summary: Home: About us. Products. News. Shopping. 
Specials. F.A.Q. The home page shows close-up of 12 
product labels. Plamil sells 27 consumer and 11 catering 
/ foodservice products. The Products and the Shopping 
pages show these products and their labels in more detail: 
Chocolate (100 gm)–Plain, Mint, Roasted Hazelnut, 
Orange, Martello. Organic chocolate (95-100 gm–Dark, 
Cayenne, Expressions, Ginger, Plain, Mint, Orange). Organic 
Chocolate Spread (275 gm)–Plain, Orange, Hazelnut. Carob 
(95 gm)–Plain, Orange, Hazelnuts, No Sugar Added. Milk 
Alternatives (1 litre)–Organic Soya Milk (plain), White Sun 
(contains no soya). Egg Free Mayonnaise (315 gm)–Plain, 
Garlic, Chili, Tarragon, Organic Plain, Organic Lemongrass. 
Catering packs (1.5 to 10.5 kg)–Mayonnaise, Chocolate 
Drops, Baking Chocolate, Carob Drops.
 About us: “Plamil is a private company making top 
quality tasty food for all, supplying customers, retailers, 
wholesalers and food catering / manufacturing facilities 
worldwide. Our specialty is making food products free 
from any animal origin. This means we make great tasting 
products ideal for those who follow a vegan diet and for all 
those with allergies to ingredients like dairy milk, eggs, etc. 
Many products in our range are organic and we are against 
the use of genetically modifi ed ingredients.”
 “Our history: Plamil (then Plantmilk Ltd.) was created 
to manufacture a ‘milk’ from vegetable source, and made UK 
history by pioneering British made soy milk in 1965. This 
was formulated by nutritionists and fortifi ed to cater for the 
average vegan requirement. Gradually from those early years 
Plamil has diversifi ed to manufacture a whole range of foods 
that you see today.
 “Where we make our products: We manufacture 
products in our own factory, where no animal ingredient is 
ever used. We are also wheat / gluten free site and strictly 
control purchase of all our ingredients to ensure that none are 
genetically modifi ed... Also there are no hidden ingredients 
or processing aids with our products. The ingredients on the 
label are what you get, nothing more.”
 “Latest news: Arthur Ling 1919-2005. It is with great 
sadness we have to report that our founding Director Arthur 
Ling passed away on the 18th of January. Since the early 
1960s his dedication to this company was renowned. He 
will be sadly missed by all Directors, staff and all that knew 
him.” A color photo shows Arthur Ling.
 Click on the link for Arthur Ling to get a full biography. 
Veganism was his religion, which he spent a lifetime 
promoting. He had three children: Julie, Trevor, and Adrian 
Ling (who now runs Plamil). He had unwavering and 
uncompromising views on many subjects related to a vegan 
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lifestyle. He was anti-war, egalitarian, and a supporter of 
“the common man.” “A Lover of the outdoors, we was an 
active Naturist [nudist]. In 1898 England’s fi rst health food 
store was established by “Henry James Cook, who named his 
store Pitman Health Food Store, in honor of the vegetarian 
Sir Isaac Pitman, the inventor of shorthand. In 2001 Arthur 
was awarded the newly created Henry James Cook Award for 
‘his life’s work in the development and production of vegan 
foods especially for the introduction of the fi rst plant-derived 
vegan milk in the United Kingdom.’ This was Arthur’s most 
cherished award.” In 1926, at age 7, he became a vegan 
when he witnessed a fi sh being killed at the seaside. “He kept 
notes of a lecture given in 1938 titled ‘Health without dairy 
produce,’ which infl uenced him greatly. Arthur worked at 
the London Vegetarian Society, and after the Second World 
War became an active member of the new Vegan Society, 
created by Donald Watson in late 1944. For a few years 
Arthur had his own health food store, and also served on the 
council of the National Association of Health Food Stores. 
An accountant by profession, Arthur was involved in his 
fi rst commercial project in the post war years. A company 
called Solfl ower Ltd., based in Wales, was created to produce 
biodiesel from sunfl owers. Unfortunately this project was 
50 years ahead of its time and did not enjoy commercial 
success.
 “Arthur is known by most for his work at Plamil and the 
Vegan Society. From his association with the Vegan Society 
in the 1950s he joined a group interested in producing a 
non-dairy milk. Later Arthur attended a meeting called for 
by Leslie Cross, who later gave it the name, the Plantmilk 
Society.” He worked tirelessly on its behalf. Address: 
Folkestone, Kent, England CT19 6PQ. Phone: 01303 
850588.

710. Sioux City Journal (Iowa). 2005. AGP announces 
expansion of biodiesel plant. July 23. p. A3.
• Summary: The expansion will be completed in the fall of 
2006.

711. Lemke, Dan. 2005. Nation’s largest biodiesel refi nery 
opens in Albert Lea [Minnesota]. Ag Innovation News 
(AURI–Agricultural Utilization Research Inst., Waseca, 
Minnesota) 14(3):10. July/Sept.
• Summary: “SoyMor, the nation’s largest biodiesel 
manufacturing facility and the second to be built in 
Minnesota, began operating in late June. Owned by more 
than 600 farmer members and investors, the refi nery can 
produce 25 million gallons of biodiesel per year from 
soybean oil. It will process 3,150 gallons per day from 1,700 
acres worth of soybeans–for an annual total of about 18 
million bushels of soybeans.
 “SoyMor’s capacity activates the so-called “Minnesota 
mandate,” which requires every gallon of diesel fuel sold in 
the state to include a 2-percent biodiesel blend. Minnesota’s 

production capacity needs to reach 8 million gallons and be 
certifi ed by the commissioner of agriculture in order for the 
act to take effect.”
 “The cooperative is also constructing a lecithin 
fractionation refi nery set to begin operating in the next 
several weeks.” “A grand opening ceremony on June 14 
included an address by Minnesota Governor Tim Pawlenty 
and tours of the biodiesel refi nery.” A color aerial photo 
shows the refi nery.

712. AGP–A Cooperative. 2005. Annual report to members: 
Adding value to your harvest. 12700 West Dodge Road, P.O. 
Box 2047, Omaha, Nebraska 68103-2047. 40 + 20 p. 28 cm.
• Summary: Net sales for 2005 (year ended Aug. 31) were 
$2,349.849 million, down 11.8% from $2,663.632 million in 
2004. Earnings from continuing operations (before income 
taxes): $50.656 million, up 75.0% from the $28.941 million 
in 2004.
 The report begins with a 2-page list of AGP’s members 
(as of 31 Aug. 2005). They are located in the following 
states (listed alphabetically): Arkansas (1). California (1). 
Illinois (1). Iowa (87). Kansas (23). Michigan (1). Minnesota 
(40). Missouri (3). Nebraska (28). North Dakota (1). 
Oklahoma (1). South Dakota (30). Utah (2). Wisconsin (4). 
Saskatchewan, Canada (1).
 “Double vegetable oil refi ning capacity at Hastings, 
Nebraska plant... New product launches: Vistive low-
linolenic soybean program in the U.S.” (p. 5).
 “Renewable fuels: In 1996, AGP became the fi rst 
company in the industry to construct a methyl ester 
production plant that exclusively utilized soybean oil. That 
plant, at Sergeant Bluff, Iowa, not only produces biodiesel 
but also products for industrial uses such as solvents and 
agricultural spray adjuvants... The biodiesel industry grew 
from 25 million to approximately 70 million gallons this 
fi scal year and is expected to increase to at least 400 million 
gallons in the next two to three years. In part, the increase 
will be due to passage of the federal energy bill. New state 
biodiesel legislation also will have an impact. In Minnesota, 
for example, a new law requires that all diesel fuel sold 
in the state contain a two percent vegetable oil blend, 
known as B2. Illinois also ordered government fl eets to use 
biodiesel beginning in 2006, and similar standards are being 
considered in at least seven other states.
 “In light of these circumstances the AGP Board of 
Directors approved expansion of the Sergeants Bluff plant 
to more than double biodiesel capacity. The project was 
completed this year, giving AGP the ability to produce over 
15 million gallons of biodiesel per year... AGP was the fi rst 
and remains the industry leader in methyl ester and biodiesel 
production. AGP markets its biodiesel, branded as SoyGold, 
through its wholly owned subsidiary Ag Environmental 
Products LLC” (p. 20-21).
 AGP now has European offi ces in: Antwerp, Belgium. 
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Barcelona, Spain. Komarno, Slovakia. Pecs, Hungary. 
Address: Omaha, Nebraska. Phone: (402) 496-7809.

713. American Soybean Association. 2005. If you grow 
soybeans, here are three things you need to know (Ad). Corn 
and Soybean Digest. Nov. p. 62.
• Summary: “The soybean checkoff dollars you pay cannot, 
we repeat, cannot, be used to represent your soybean 
interests in Washington, D.C., with Congress and the 
Administration.
 “Only your voluntary membership in the American 
Soybean Association provides funding for important soybean 
representation and policy initiatives.
 “American Soybean Association is your Number 
One Advocate in Washington, D.C., looking out for your 
soybean interests in domestic and international policy work.” 
Address: Editor.

714. Corn and Soybean Digest. 2005. Biodiesel and Farm 
Bill are key topics for soybean growers. Nov. p. 62.
• Summary: The American Soybean Association and its 
members were instrumental in passing the legislation 
designed to increase the demand for biodiesel through tax 
incentives. “Increased demand will contribute to increased 
prices for soybeans.” Address: Editor.

715. Lamp, Greg. comp. 2005. News:  builds new biodiesel 
plant. Corn and Soybean Digest. Nov. p. 10.
• Summary: , the leading U.S. ethanol maker, plans to 
construct its fi rst wholly owned biodiesel manufacturing 
plant in America. The facility, with a capacity of 50 million 
gallons, will be built in Velva, North Dakota, near the 
existing  crushing facility there, and will use canola oil (not 
soy oil) as its primary feedstock. Address: Editor.

716. Pearson, Amber Thurlo. 2005. Biodiesel: Coming 
from an oilseed near you. Renewable energy. Seed World 
143(9):10-12. Nov.
• Summary: A large color photo shows a biodiesel pump. 
The sign above it says: “Pump the fuel that pumps up your 
country.”

717. Lamp, Greg. 2005. My view: Biodiesel ices black eye. 
Corn and Soybean Digest. Dec. p. 4.
• Summary: “September was heralded as a landmark day 
for U.S. farmers as the B2 biodiesel mandate took effect in 
Minnesota. On that day Minnesota became the fi rst state 
in the nation to implement an initiative that blends 2% 
biodiesel (B2) throughout its entire fuel supply.” Minnesota 
manufactures of biodiesel now have a combined production 
capacity of 63 million gallons.
 But a month later biodiesel got its fi rst black eye when 
a refi nery found that some of its biodiesel had a fl ash point 
below the minimum of 130ºC required by the Minnesota 

mandate. The state, which granted a 10-day dispute period, 
has now clarifi ed the law by saying that biodiesel must have 
a fl ash point of at least 130ºC when it leaves the biodiesel 
plant. It is a wakeup call and must not be allowed to happen 
again, lest biodiesel lose customers and supporters. Address: 
Editor.

718. Rice Farming. 2005. Seed company promotes biofuels. 
39(8): 30. Dec.
• Summary: Delta King Seed Co, a family-owned business 
based in McCory, Arkansas, is continuing its promotion of 
“SoyDiesel” by investing in the Patriot BioFuels Plant in 
Stuttgart, Arkansas.
 Four years ago the company began to use SoyDiesel fuel 
in its delivery fl eet.

719. Pimentel, D.; Patzek, T.W. 2005. Ethanol production 
using corn, switchgrass, and wood. Biodiesel production 
using soybean and sunfl ower. Natural Resources Research 
14(1):65-75. *
Address: 1. Cornell Univ., Ithaca, New York.

720. Bockey, Dieter. 2005. Current status of biodiesel in the 
European Union. In: G. Knothe, J. Van Gerpen and J. Krahl, 
eds. 2005. The Biodiesel Handbook. Champaign, Illinois: 
AOCS Press. ix + 302 p. See p. 194-203. [2 ref]
• Summary: Contents: Introduction (incl. chronology of 
laws): Directive promoting biofuels (went into effect on 28 
May 2003), energy tax directive, conversion into national 
legislation, amendments to the mineral oil tax (biofuel = 
mineral oil), changes to the mineral oil tax regulation, fuel 
quality, situation in the EU member countries, capacity and 
development of production.
 In Germany, 90% of the feedstock for biodiesel is 
rapeseed oil, whereas sunfl ower oil is widely used in 
southern Europe.
 Table 3 (p. 202), titled “biodiesel production capacity in 
Europe in 2004,” shows (in 1000 metric tons/year): Germany 
1097, France 520, Italy 370, Austria 120, followed by 8 other 
countries each with less than 100.
 Table 4 (p. 202), titled “Development of biodiesel sales 
in Germany” (in metric tons) shows that they have grown 
dramatically from 20 in 1991 to 100,000 in 1997, to 850,000 
in 2004. Address: Union for Promoting Oilseed and Protein 
Plants, 10117 Berlin, Germany.

721. Bringe, Neal A. 2005. Soybean oil composition for 
biodiesel. In: G. Knothe, J. Van Gerpen and J. Krahl, eds. 
2005. The Biodiesel Handbook. Champaign, Illinois: AOCS 
Press. ix + 302 p. See p. 161-64. [11 ref]
• Summary: “Benefi ts sought by the biodiesel industry 
are improved oxidative stability and improved cold fl ow 
properties. These two properties are linked.” Address: 
Monsanto Corp., St. Louis, Missouri 63167.
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722. Fischer, Juergen. 2005. Biodiesel quality management: 
The AGQM story. In: G. Knothe, J. Van Gerpen and J. Krahl, 
eds. 2005. The Biodiesel Handbook. Champaign, Illinois: 
AOCS Press. ix + 302 p. See p. 204-10.
• Summary: Contents: Introduction: Standardization, quality 
management and quality control, quality surveys, fuel 
additives, research and development. Summary.
 AGQM is an abbreviation for ArbeitsGemeinschaft 
Qualitaets Management Biodiesel. e.V., the Association for 
the Quality Management of Biodiesel, which was founded in 
Dec. 1999. What is the need for such an organization? The 
German biodiesel market differs from that of other countries, 
where biodiesel is generally sold as a blend with petrodiesel 
in varying concentrations. “Germany is the only country 
in which biodiesel is sold as a pure fuel, available a public 
fi lling stations and with a growing market share.” The largest 
plants now have a capacity of 150,000 metric tons per year, 
yet there are also many small plants, but the quality must 
meet exacting standards so that it does not damage diesel 
engines. Fig. 1 (p. 204) shows the German biodiesel market, 
where both sales and production began to take off in about 
1999-2000. Address:  / Oelmuehle Hamburg, Hamburg, 
Germany.

723. Gaertner, Sven O.; Reinhardt, Guido A. 2005. 
Environmental implications of biodiesel (life-cycle 
assessment). In: G. Knothe, J. Van Gerpen and J. Krahl, eds. 
2005. The Biodiesel Handbook. Champaign, Illinois: AOCS 
Press. ix + 302 p. See p. 219-30. [13 ref]
• Summary: An extremely interesting chapter about a 
technique (life-cycle assessment, or LCA) for evaluating a 
whole system, and for comparing two or more substances 
(such as rapeseed methyl ester vs. petrodiesel fuel) in depth 
and with great quantitative precision.
 Conclusion: “Biodiesel has advantages and 
disadvantages compared with fossil fuel. The advantages 
that can be described quantitatively are the preservation of 
nonrenewable fossil resources and diminished greenhouse 
effect; the ecological disadvantages are eutrophication 
and acidifi cation. For ozone depletion, smog, and human 
toxicity, no scientifi cally clear result can be obtained.” 
Biodiesel made from sunfl ower seeds and rapeseed saves 
more fossil fuels and greenhouse gases than that made from 
soy. Address: IFEU–Inst. for Energy and Environmental 
Research, Heidelberg, Germany.

724. Haas, Michael J.; Foglia, Thomas A. 2005. Alternate 
feedstocks and technologies for biodiesel production. In: G. 
Knothe, J. Van Gerpen and J. Krahl, eds. 2005. The Biodiesel 
Handbook. Champaign, Illinois: AOCS Press. ix + 302 p. 
See p. 42-61. [93 ref]
• Summary: Contents: Introduction. Biodiesel production–
The status quo: Lipid reactant, alcohol reactant, chemical 

technology. Biodiesel production–Drivers for change in 
feedstock and catalyst: Alternate feedstocks, alternate 
technologies for FA ester synthesis (alkali-catalyzed 
monophasic transesterifi cation, enzymatic conversion of oils 
and fats to alkyl esters, enzymatic conversion of greases to 
biodiesel, heterogeneous catalysts, in situ transesterifi cation 
{incl. soy fl akes mildly agitated with alcoholic sodium 
hydroxide}). Address: USDA, ARS, ERRC, Wyndmoor, 
Pennsylvania.

725. Howell, Steve; Jobe, Joe. 2005. Current status of 
biodiesel in the United States. In: G. Knothe, J. Van 
Gerpen and J. Krahl, eds. 2005. The Biodiesel Handbook. 
Champaign, Illinois: AOCS Press. ix + 302 p. See p. 183-93. 
[2 ref]
• Summary: Contents: Introduction: Why biodiesel?, 
current industry status, biodiesel market drivers–2004, 
reduced dependence on foreign petroleum, decreased 
effects on human health, new engine technology, reduced 
environmental effect, increased economic development, 
legislation, future growth areas. Conclusions.
 Fig. 1 (p. 185), titled “U.S. biodiesel sales by year” (in 
gallons, estimates by NBB) shows that they have increased 
from 500,000 in 1999 to 25 million (83,300 tons) in 2003.
 NBB estimates that in 2003 about 79% of the biodiesel 
was used by state, federal and government fl eets in a blend 
of 20% biodiesel with 80% petrodiesel (called B20), while 
about 30% of the biodiesel was used (mainly by farmers 
in the Midwest) in a blend of 2% biodiesel with 98% 
petrodiesel (called B2). The remainder of the biodiesel was 
used as a pure fuel (neat biodiesel) “by environmentally 
conscious individuals or entities, such as the City of 
Berkeley in California and owners of Volkswagen diesel 
automobiles.”
 Fig. 3 (p. 186) is a map showing “Current and proposed 
biodiesel production plants (March 2004)” in the USA. At 
this time 20 biodiesel plants were in operation and more 
than 15 were announced or proposed. Address: MARC-
IV Consulting Incorporated, Kearney, Missouri 64040; 2. 
National Biodiesel Board, Jefferson City, MO 65101.

726. Knothe, Gerhard; Van Gerpen, Jon Harlan; Krahl, 
Jurgen. eds. 2005. The biodiesel handbook. Champaign, 
Illinois: AOCS Press [American Oil Chemists Society]. ix + 
302 p. Illust. Index. 24 cm. [793 ref]
• Summary: Contents: Preface. Introduction: What is 
biodiesel? 2. The history of vegetable oil-based diesel 
fuels. 3. The basics of diesel engines and diesel fuels. 
4.1. Biodiesel production. 4.2. Alternative feedstocks and 
technologies for biodiesel production. 5. Analytical methods 
for biodiesel. 6.1. Cetane numbers. 6.2. Viscosity. 6.3 Cold 
weather properties and performance of biodiesel. 6.4.1. 
Oxidation: Literature overview. 6.4.2. Stability of biodiesel. 
6.5. Biodiesel lubricity. 6.6. Biodegradability, biological and 
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chemical oxygen demand and toxicity of biodiesel fuels. 
6.7. Soybean oil composition for biodiesel. 7.1. Impact of 
biodiesel fuel on pollutant emissions from diesel engines. 
7.2. Infl uence of biodiesel and different petrodiesel fuels on 
exhaust emissions and health effects. 8.1. Current status of 
the biodiesel industry. 8.2 Biodiesel in the European Union: 
Current status of legislation and production. 8.2.1. Biodiesel 
quality management: The AGOM story. 8.3. Status of 
biodiesel in Asia, the Americas, Australia, and South Africa. 
8.4. Environmental implications of biodiesel. 8.5. Potential 
production of biodiesel. 9.1. Other uses of biodiesel. 10.1. 
Other alternative fuels from vegetable oils. 11.1. Glycerol. 
Appendixes A, B, and C.
 More than half of the above chapters are cited 
separately with an abstract / summary (which see). Address: 
1. NCAUR, ARS / USDA, Peoria, Illinois; 2. Dep. of 
Biological and Agricultural Engineering, Univ. of Idaho, 
Moscow, Idaho; 3. Univ. of Applied Sciences, Coburg, 
Germany.

727. Knothe, Gerhard. 2005. The history of vegetable oil-
based diesel fuels. In: G. Knothe, J. Van Gerpen and J. Krahl, 
eds. 2005. The Biodiesel Handbook. Champaign, Illinois: 
AOCS Press. ix + 302 p. See p. 4-16. [112 ref]
• Summary: An excellent history, very well written and 
documented, full of new information. Contents: Rudolf 
Diesel. Background and fuel sources. Technical aspects. The 
fi rst “biodiesel.”
 During and immediately after World War II, the main 
use of vegetable oils as emergency fuels seems to have 
been outside of Europe. “For example, Brazil prohibited 
the export of cottonseed oil so that it could be substituted 
for imported diesel fuel (Chemical and Metallurgical 
Engineering, 1943). Reduced imports of liquid fuel were 
also reported in Argentina, necessitating the commercial 
exploitation of vegetable oils (Diesel Power and Diesel 
Transportation, 1944).
 “China produced diesel fuel, lubricating oils, ‘gasoline,’ 
and ‘kerosene,’ the latter two by a cracking process from 
tung and other vegetable oils. However the exigencies of 
war caused hasty installation of cracking plants based on 
fragmentary data (Cheng, 1945; Chang and Wan 1948).
 In 1942, researchers in India, prompted by the events 
of World War II, studied the use of 10 vegetable oils for use 
as fuels in diesel engines. Address: PhD, USDA / ARS / 
NCAUR, Peoria, Illinois 61604.

728. Knothe, Gerhard. 2005. Introduction: What is biodiesel. 
In: G. Knothe, J. Van Gerpen and J. Krahl, eds. 2005. The 
Biodiesel Handbook. Champaign, Illinois: AOCS Press. ix + 
302 p. See p. 1-3.
• Summary: This excellent, concise overview begins: 
“The major components of vegetable oils and animal fats 
are triacylglycerols (TAG; often also called triglycerides). 

Chemically, TAG are esters of fatty acids (FA) with glycerol 
(... often also called glycerine;...).” Address: PhD, USDA / 
ARS / NCAUR, Peoria, Illinois 61604.

729. Koerbitz, Werner. 2005. Status of biodiesel in Asia, the 
Americas, Australia, and South Africa. In: G. Knothe, J. Van 
Gerpen and J. Krahl, eds. 2005. The Biodiesel Handbook. 
Champaign, Illinois: AOCS Press. ix + 302 p. See p. 211-18. 
[7 ref]
• Summary: Contents: Introduction. The Americas: 
Argentina, Brazil, Canada, Nicaragua. South Africa. 
Australia. Asia: China, India, Japan, Malaysia, Philippines, 
South Korea, Thailand. Address: Austrian Biofuels Inst., 
Vienna, Austria.

730. Pahl, Greg. 2005. Biodiesel: Growing a new energy 
economy. White River Junction, Vermont: Chelsea Green 
Publishing Co. xiv + 281 p. Illust. Index. 23 cm. [286 
endnotes]
• Summary: Contents: List of fi gures. Acknowledgements. 
Foreword, by Bill McKibben. Introduction. Part I: Biodiesel 
basics. 1. Rudolf Diesel. 2. Vegetable oil revival [1970 on]. 
3. Biodiesel 101. 4. Biodiesel’s many uses.
 Part II: Biodiesel around the world. 5. Europe, the 
global leader. 6. Other European countries. 7. Non-European 
countries.
 Part III: Biodiesel in the United States. 8. A brief history. 
9. The main players. 10. Biodiesel politics. 11. Recent 
developments.
 Part IV: Biodiesel in the future. 12. Looking ahead. 
Organizations and online resources. Notes. Glossary.
 Chapter 8, “A brief history [in the USA],” has the 
following contents: Introduction. Early biofuels. The OPEC 
oil crisis. Early experiments: Idaho (Charles Peterson), 
Colorado (Thomas Reed), Missouri (Leon Schumacher). 
Early production: Interchem / Midwest Biofuels (1991, Bill 
Ayres and Doug Pickering), Ag Processing Inc (AGP) / Ag 
Environmental Products (AEP), Twin Rivers Technology 
(never actually produced any biodiesel), NOPEC (1995, 
Lakeland, Florida), West Central Cooperative (1996, Ralston, 
Iowa), Columbus Foods (1996 fall, Chicago, Illinois), Pacifi c 
Biodiesel (1996, Kahului, Maui, Hawaii). The soybean 
factor: The American Soybean Association / United Soybean 
Board, National Biodiesel Board. Other organizations. 
Homebrew (grassroots movement employing used cooking 
oil as a feedstock). Fat of the Land (1995 humorous 
documentary by fi ve women fi lmmakers). The Veggie Van 
(Joshua Tickell and Kaia Roman). Biodiesel online. Address: 
Weybridge, Vermont.

731. Peterson, C.L.; Moeller, Gregory. 2005. Biodiesel fuels: 
Biodegradability, biological and chemical oxygen demand, 
and toxicity. In: G. Knothe, J. Van Gerpen and J. Krahl, eds. 
2005. The Biodiesel Handbook. Champaign, Illinois: AOCS 
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Press. ix + 302 p. See p. 145-60. [6 ref]
• Summary: Contents: Introduction. Biodiesel fuels: 
Biodegradability: Results, biodegradability conclusions. 
Biological and chemical oxygen demand. Toxicity: Results 
of acute oral and acute dermal toxicity studies, and of acute 
aquatic toxicity.
 Abbreviations: RME = rapeseed methyl ester. REE = 
rapeseed ethyl ester. NR = neat (100%) rapeseed oil. NS = 
neat soybean oil. 2-D = Philips 2-D low sulfur diesel fuel 
(petrodiesel). Address: 1. Dep. of Biological and Agricultural 
Engineering (Emeritus); 2. Dep. of Food Science and 
Technology. Both: Univ. of Idaho, Moscow, ID 83844.

732. Peterson, Charles L. 2005. Potential production of 
biodiesel. In: G. Knothe, J. Van Gerpen and J. Krahl, eds. 
2005. The Biodiesel Handbook. Champaign, Illinois: AOCS 
Press. ix + 302 p. See p. 231-38. [4 ref]
• Summary: The United States currently uses about 19.76 
million barrels per day or 7,212.4 million gallons per year 
of petroleum. One barrel = 42 gallons or 159 liters. This is 
about 25.5% of total world consumption.
 Table 3 (p. 234) shows “Total annual production of U.S. 
fats and oils.” The top three (in million gallons) are: Soybean 
oil 2,440. Inedible tallow 510. Yellow grease 350 (used oil 
from fast-foot restaurants, etc., used largely as a livestock 
feed). Corn oil 320.
 Economics is the main challenge in the biodiesel 
industry. “Most of the biodiesel produced in 2003 was 
subsidized by the Commodity Credit Corporation to 11 
companies producing a total of 18.5 million gallons (1.9 
billion liters) at the rate of about $1.03 per gallon.” As 
biodiesel production grows, these subsidies may strain the 
U.S. budget.
 If all the soybean oil produced in the USA in 2003 were 
turned into biodiesel (and the added methanol caused it to 
increase in volume by 10%), it would replace only about 
37.2% of the petroleum used that year. Yet such a scenario 
is impossible, since much of this soy oil is used for human 
consumption. From the soybean farmer’s point of view, the 
main value of biodiesel is to reduce the large surpluses of 
soy oil. When these have been used up, biodiesel will tend 
to raise the price of soybeans and compete with vegetable 
oils used for human food. Address: Dep. of Biological 
and Agricultural Engineering (Emeritus), Univ. of Idaho, 
Moscow, ID 83844.

733. Schumacher, Leon. 2005. Biodiesel lubricity. In: G. 
Knothe, J. Van Gerpen and J. Krahl, eds. 2005. The Biodiesel 
Handbook. Champaign, Illinois: AOCS Press. ix + 302 p. 
See p. 137-44. [20 ref]
• Summary: Contents: Introduction. Background information 
concerning lubricity: Lubricity test procedures that have 
ASTM and EuroNorm (EN) recognition, analytical variation 
of lubricity tests, effect of using biodiesel as a lubricity 

additive. Summary.
 Modern low-sulfur diesel fuels, with their sulfur content 
reduced to 15 ppm from 500 ppm are cleaner, but have 
poorer lubricity. “Petroleum distributors are planning to use 
a lubricity additive to prevent premature failure of the diesel-
fuel injection system when the new diesel fuel is mandated 
into use by the EPA on June 1, 2006.” “Blending as little 
as 1-2% biodiesel with the petroleum diesel fuel increased 
the lubricity to an acceptable level for the new ultralow-
sulfur (15 ppm) number two diesel fuel.” Address: Dep. 
of Biological Engineering, Univ. of Missouri-Columbia, 
Columbia, MO 65211.

734. Van Gerpen, Jon. 2005. The basics of diesel engines and 
diesel fuels. In: G. Knothe, J. Van Gerpen and J. Krahl, eds. 
2005. The Biodiesel Handbook. Champaign, Illinois: AOCS 
Press. ix + 302 p. See p. 17-25. [16 ref]
• Summary: Contents: Introduction: Diesel combustion 
(energy content / heat of combustion, emissions, low-
temperature operation, viscosity, corrosion, sediment, 
fl ashpoint). New technologies. Address: Dep. of Biological 
and Agricultural Engineering, Univ. of Idaho, Moscow, ID 
83844.

735. Seed World. 2006. Comings and goings. 144(1): 6. Jan.
• Summary: Alliances: On Oct. 3, the USDA’s Agricultural 
Research Service (ARS) granted an exclusive license on the 
patented sunscreen technology SoyScreen, a biodegradable 
sunscreen derived from soybean oil, to iSoy Technology 
Corp.
 Monsanto Co. and Solae Co. will team up to develop 
and market a new line of better tasting, more soluble soy 
proteins reported the St. Louis Business Journal (Oct. 27).
 Companies: Arcadia Biosciences said (Nov. 2) that it 
had received a grant from the National Institutes of Health to 
develop soybeans with specifi c levels of soy isofl avones. The 
grant is for a little less than $100,000.
 Delta King Seed Co. announced (Nov. 11) that it has 
continued promotion of SoyDiesel by investing in the Patriot 
BioFuels Plant in Stuttgart, Arkansas, which is scheduled to 
open in early 2006.

736. Bramblett, Billy. 2006. The real history of Wildwood 
Natural Foods after its merger with Midwest Harvest to 
become Wildwood Harvest in 2001 (Interview). SoyaScan 
Notes. Feb. 17. Conducted by William Shurtleff of Soyfoods 
Center.
• Summary: This history in quite different from the one 
told by Jeremiah Ridenour in Feb. 2005 when everything 
looked bright. Both Billy and Jeremiah have left Wildwood 
/ Pulmuone and have each started new businesses–although 
Billy has a contract to serve as a consultant for 3 years. 
Jeremiah took severance on 30 June 2006. Billy is working 
with his wife on a rug company that imports Tibetan-style 
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rugs from Kathmandu, Nepal. Jeremiah has started Wise 
Decisions and does work with soy diesel.
 Pulmuone’s founder, Mr. Won [full name: Won Kyung 
Sun], who had started a farmers’ cooperative after the 
Korean war, has been honored by the United Nations for 
organic agriculture. He founded Pulmuone on Christian 
principles: “Love your neighbor” and “Respect the 
environment.” Years later, Mr. Won’s son tried to develop a 
company out of this cooperative. He started by opening some 
stores, but eventually he fell upon hard times and was about 
to lose it all. But by great good fortune his roommate was a 
law student named Seung-Woo Alex Nam. Alex said, “I’ll 
bail you out, but I want control.” So Mr. Nam took control 
of what became Pulmuone and built it into a billion dollar 
company.
 Tom Lacina has a brother named Sam Lacina who is 
a physician in Grand Rapids, Michigan. They have a third 
generation soybean farm in Iowa and Tom converted to 
organic. Tom is a musician (concert pianist) and an attorney. 
Tom and Sam Lacina bought out Paul Rosenmayr and Paul 
Orbuch of Wildwood.
 Wildwood reincorporated in Iowa, then got money from 
Iowa through tecTerra (which is managing the fund for the 
state of Iowa). They put in a lot of money, then Wildwood 
leveraged that to borrow more money and they built two 
plants, one in Iowa and in one Watsonville, California. The 
fi nancial status of the Watsonville plant depends on who you 
ask. Wildwood thought it was doing quite well since it was 
generating quite a bit of margin–although not as good as it 
used to when Wildwood was in Fairfax or Santa Cruz. The 
overhead now costs much more.
 In 2002 Wildwood moved all the value-added 
production, which had been in both Fairfax and Santa 
Cruz, to Watsonville. We started making these value-added 
products in October 2002. Tofu production didn’t move 
until Feb. or March 2003 because Jeremiah built a tofu 
system that didn’t work; it never worked properly although 
it partially works. That was a big problem for the fi rst year 
or so. Wildwood had to go back to making tofu by hand. It 
has computer generated and controlled grinding and cooking. 
Then there are four 250 gallon vats on a second level that 
hold the soymilk at a specifi c temperature. Theoretically the 
nigari (magnesium chloride) coagulant is injected into these 
tanks then mixed into the soymilk mechanically; blades 
inside spin around. That part of the plant all worked pretty 
well. But getting the curds down to the forming boxes was 
the problem; they could never fi gure it out. But Wildwood 
had to get out of its Santa Cruz plant. So Rick Loncarich, the 
plant manager in Santa Cruz, fi nalized the move.
 So at this point the soymilk is just pumped down to the 
curding vats, the coagulant is stirred in and curding is done 
by hand. Then the curds are run through a conveyorized 
process. Billy thinks this is the best way. He has watched the 
Pulmuone style which is all mechanical, with injection of 

coagulant (mostly calcium sulfate and GDL) and little fi ngers 
stirring the mixture. Wildwood has long believed that nigari 
is the best coagulant because it makes the fi rmest tofu and 
you can handle it and reprocess it without any crumbling. It 
also makes tofu with the best fl avor.
 But in the end Wildwood ran out of money; always a 
big problem–long before Pulmuone came along. Basically, 
tecTerra in Iowa kept Wildwood afl oat, but in exchange, 
tecTerra wanted control of the company and said that 
Wildwood had to fi nd a buyer. That was a dark day; tecTerra 
ran Wildwood for over a year, and they really messed 
things up. They were using taxpayer money and they had 
been sharply criticized in the newspapers many times. So 
they were under a lot of pressure to make a success out of 
something. Their basic approach was to lay off lots of people 
to stop the fi nancial bleeding; that is sensible from a strictly 
fi nancial point of view but sort of stupid in terms longer-term 
thinking about what’s going to happen in the future.
 Then tecTerra said. “We’re not going to put any more 
money in, and you have to sell the company.” Then a 
Japanese man was CEO of Wildwood Harvest for about 3 
months. Jeremiah’s main work was helping to run the plant 
and doing some sales work too. Jeremiah had been CEO 
when Wildwood failed, so it was felt that he had had his 
chance.
 The major problem was the plant in Iowa, not the plant 
in Watsonville, California. In Iowa, it took them a year 
build a new plant and to get quality that was consistent, and 
they still have problems. Leading the project were Jeremiah 
Ridenour, Tom Lacina, and Doctor Gandhi (who comes from 
India, had been making dairy yogurt for years, then sold 
that and started working with soy. He has a huge facility up 
north–perhaps Minnesota). Using Gandhi’s technology, the 
three planned to make a cultured soy product. It took them 
almost 18 months, after the plant was built, to work through 
all the quality and microbial problems. Wildwood was 
burning through money faster than they had it to burn. The 
plant in Watsonville was late and over budget. The plant in 
Iowa was on time and on budget, but it took them more than 
a year to get the product going. Tom Lacina kept making 
tofu at his original tofu shop; the new facility was only for 
cultured soy products. The new plant is still running, but they 
have very low volume and very high overhead. The cost of 
making a product is more than the sale price. The cultured 
products plant in Iowa is still losing money hand over fi st.
 Meanwhile, Wildwood had already met Pulmuone 
U.S.A. (founded in Jan. 1991, a subsidiary of Pulmuone Co., 
Ltd. of Korea). at expos. Pulmuone began to take an interest 
in Wildwood, Wildwood told them everything and showed 
them everything–complete transparency. The fi rst important 
thing Pulmuone did, in April 2004, as part of a strategic 
alliance, was to make an equity investment in Wildwood; 
they purchased shares of stock, but they ended up owning 
less than 50% of the shares.
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 At Yansei University Pulmuone has 85 PhDs doing 
everything you can think of all the time. So they send their 
people over and those people make reports and complete 
a very detailed analysis of the situation. Billy thinks they 
spend way too much time analyzing everything.
 To celebrate the Pulmuone’s 25th anniversary, Pulmuone 
took Jeremiah, Tom Lacina and Billy to Korea for 4-5 days 
fi rst class. Also on the trip were Rachel Stauffer, of Cybus 
Capital (that ran the tecTerra fund for the state of Iowa) 
and Paul Kang, who would soon be CEO of the merged 
company.
 Tom Lacina’s records show (e-mail of 21 March and 
2 April 2013): “April 19, 2004 is the date of acquisition 
by Pulmuone U.S.A. of controlling interest in Wildwood 
Natural Foods (there was a name change at that time from 
Wildwood Harvest to Wildwood Natural Foods).
 “We arrived in Seoul the eve of May 10, 2004 and left 
Seoul on the morning of May 14, 2004. While there we 
joined in celebrating Pulmuone’s 25th Anniversary and 
toured its largest plant, distribution center, R&D center, and 
stores. We visited the founder of Pulmuone and met some of 
the Board of Pulmuone.
 “The fi rst meeting of the Board of Directors of 
Wildwood Natural Foods, Inc., after the acquisition by 
Pulmuone occurred on May 12, 2004, at Seoul, South Korea.
 “Billy stole all the attention because he looked like a 
rock and roll star!
 “The next step was that Wildwood Natural Foods 
exchanged stock for the assets of Pulmuone U.S.A. in order 
to have Wildwood Natural Foods serve as the operating 
entity and Pulmuone U.S.A. serve as the holding company. 
This was an Asset Purchase Transaction, not a statutory 
merger. The documentation became messy during this 
transition at the end of 2004, but a reasonable date to use is 
December 16, 2004. I reference December 16, 2004, because 
that is the date when Wildwood Natural Foods resolved 
to use a fi ctitious name–PMO Wildwood–which was later 
adopted as the corporate name on October 6, 2005, and then 
changed to Pulmuone Wildwood on December 1, 2005. In 
fact, the process of collecting all the signatures on the asset 
purchase document took a couple weeks.
 “We’ve re-purposed the tofu facility on my farm into an 
artist residency–GrinCityCollective.org. I continue to work 
for Pulmuone, but just as general counsel in the USA.”
 Returning to Billy’s recollections: In Korea (May 
2004) Pulmuone showed them everything, treated them 
with great respect, included them in everything. Billy 
clearly remembers mandated boilermakers and karaoke 
performances. Aside from that, Billy, Jeremiah, and Tom 
thought things looked very promising. “We were very upbeat 
about it” (Continued). Address: Pulmuone Wildwood.

737. Bramblett, Billy. 2006. The real history of Wildwood 
Natural Foods after its merger with Midwest Harvest to 

become Wildwood Harvest in 2001 (Interview). SoyaScan 
Notes. Feb. 17. Conducted by William Shurtleff of Soyfoods 
Center.
• Summary: Continued: They had the offi cial fi rst board 
meeting of the newly merged company at a high-class 
restaurant owned Pulmuone in Korea; the fi ve board 
members were Paul Kang, Mr. Seung-Woo Alex Nam, 
Jeremiah, Tom Lacina, and Billy. Pulmuone also owns a 
chain of natural food retail stores (like Whole Foods) in 
Korea, and three tofu factories in Seoul.
 It seemed like a good fi t. In mid-2004 the decision was 
made to merge Wildwood Harvest Foods Inc. and Pulmuone 
U.S.A. On 20 July 2004 each company issued a news release 
announcing the new merger. The deal was struck by a man 
named Paul Kang, who was an investment banker, who was 
a Korean-American, and who speaks English very well and 
has a good relationship with the Korean company; he had 
already done some other deals with Pulmuone. Wildwood 
Harvest Foods, Inc. was renamed Wildwood Natural Foods 
and Pulmuone U.S.A. was give two seats on Wildwood’s 
board. Pulmuone decided to make Paul Kang the CEO of the 
new, combined company. He many various changes to the 
logo.
 “Pulmuone’s plan was to go public in a few years, and 
we were all going to be able to cash in our chips.” Billy and 
Jeremiah both owned shares in Wildwood which, over the 
years through hard work and good management (up to a 
point) had become a valuable company.
 In the USA, Pulmuone was doing very well in the 
Korean market but they were struggling in the mainstream 
and natural foods markets. Paul Kang was a very smart 
person but he had never been a CEO before–especially of 
a food manufacturing company. Paul Kang went to Korea 
with Billy, Jeremiah, etc. Then they all went to Natural 
Products Expo East in the fall of 2004 and to Expo West in 
the spring of 2005. After about 8 months with him at the 
helm, Pulmuone realized they had made a mistake, so by 
June 2005 they sort of demoted him to COO (chief operating 
offi cer) of Pulmuone U.S.A. and brought in another person 
Y.C. Kang; they are not related. Y.C.’s fi rst title was CRO 
(chief reorganization offi cer). He tried to reorganize things 
and put a whole new program into place. It got really crazy. 
It was a wild year; Mr. Nam would come over every couple 
of months and have personal meetings with Billy, Jeremiah, 
and Tom. It is kind of a hit and miss style. After doing all this 
analysis, they say “OK, let’s do this.” They try it for some 
time and if it is not working they say, “OK, let’s change 
everything.”
 Billy and Wildwood have a deep understanding of their 
customers and the natural foods market, which has enabled 
them to stay ahead of the curve all these years.
 At the time of the merger: Since Wildwood didn’t have 
any money, they gave Pulmuone stock–so that Pulmuone 
has almost all the stock. Then they made Jeremiah and Billy 
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into executive sales persons, who would manage different 
sales in different geographical areas. Jeremiah was in charge 
of Northern California. Paul Kang took southern California. 
Tom Lacina took everything out of California. Billy took 
ingredient, foodservice, and private label. Billy had already 
been doing this kind of work for a number of years, in part 
because nobody else was covering that particular channel. 
The ingredient people would come to Billy and tell him 
they needed a particular ingredient. He would work with 
them to develop their products, etc. Trader Joe’s had been 
Billy’s account from the beginning; they came onto the 
scene because Wildwood won the San Francisco Chronicle 
Baba Ganooj tasting contest many years ago. So Wildwood 
started making soy products (such as baked tofu–teriyaki and 
Thai–and burgers under the Wildwood label) for them over 
the years. For a while Wildwood did Soy Sour Cream made 
in Iowa for Trader Joe’s. So in about Feb. 2005 Pulmuone 
gave all the new salespeople budgets and said, “OK, you 
make your top line and your contribution margin goals and 
we’re going to promote you and give you money, bonuses, 
and stuff like that.” Paul Kang didn’t do very well, so they 
moved him back to the Korean company to do investment 
work. Jeremiah didn’t do so well so they put him in public 
relations. Tom Lacina didn’t do very well either in the East, 
although he has a really great guy working for him there 
named Jim Williams. The company is in a lot of Whole 
Foods and UNFI warehouses east of the Mississippi. But he 
wasn’t making his goals–so that put him in charge of all sales 
and marketing. Billy did very well–110% of the goals he was 
given. But they wouldn’t give him credit for it (later they 
ended up giving him the bonus they had committed to). Billy 
still does not understand why. Then they took the Trader 
Joe’s account away from him–an account where he had long, 
positive experience and good contacts. “They said they had 
a guy in southern California who would call on Trader Joe’s. 
OK, whatever. So things got a little scratchy there.” All this 
happened in the fall of 2005. Right now, Billy’s share is not 
worth much. However if Pulmuone is successful in turning 
Wildwood around, the value will return and Pulmuone has 
given Billy and Jeremiah even more options. Billy owns 
shares in the new corporation which is named Pulmuone 
Wildwood Inc.; that’s a U.S. corporation. Originally the 
corporate name was PMO Wildwood–because so many 
Americans can’t pronounce Pulmuone. That was perceptive. 
But then Mr. Alex Nam who is really the head honcho of the 
whole shebang (CEO of Pulmuone Co., Ltd. Korea), as soon 
as they fi red Paul Kang, decided to change the name back to 
Pulmuone Wildwood. Remember–every time you change a 
company name you have to change your labels, letterhead, 
etc. It’s a huge job. Bill’s told them he thought the best name 
was “Wild One.” Nobody got it. But they did allow Billy 
to develop a few more products, so that was nice, until he 
came up with “Sloppy Jofu”–which has been selling very 
well since 2004. Last year he developed a chili, which they 

marketing department had trouble launching. Wildwood had 
been selling tofu to the organic division of Seeds of Change 
for about 7 years; they have used it in their rice bowls and 
noodle bowls. They wanted a fl avored cube, so he just 
developed a product for them named “Tofu Barbecubes.” 
He makes the tofu, cuts it into 3/4-inch cubes, marinates 
the cubes and then bakes them in shallow hotel pans in a 
conveyorized oven. Wildwood has been baking tofu for 20 
years, but never in cubes before this. He just made 8,000 
pounds of it for them and sent it to them. They liked it and 
soon ordered 8,185 pounds more. That was kind of his swan 
song.
 Pulmuone’s positive attitude started to decrease about 
a year ago. Pulmuone offered him a pretty good deal, which 
he took. But Billy is a consultant for three years; they are 
paying him about two-thirds of his salary and he doesn’t 
really have to do anything. There is a non-compete clause 
concerning soyfoods that are the same or similar to those 
of Pulmuone-Wildwood in form and function; now he has 
two other clients, one of which is Seth Tibbott of Turtle 
Island. Billy is going with him to Anaheim in March. Billy 
is a guitar player. His latest project is with some folks who 
have a little campaign to get organic foods into school lunch 
programs in southern California. They call it “The Organic 
Rebellion.” Billy told them he’d write a theme song for 
them. He just fi nished it and has recorded the basics. He’s 
now getting kids lined up to do the vocals with him. It starts: 
“Sign me up for the organic rebellion.”
 Jeremiah just took a severance pay package; his last day 
at Pulmuone-Wildwood was Jan. 30, 2006. Jeremiah started 
a new business, Wise Solutions, developing plant-based 
industrial products. He has several soy-diesel cars and he has 
been involved in the promotion of soy diesel for a number of 
years. Address: Pulmuone Wildwood.

738. Leeds, Kirk. 2006. A fundamental shift. Iowa Soybean 
Review (Iowa Soybean Association, Urbandale, Iowa) 
17(5):4. Feb.
• Summary: The “soybean complex is in the beginning 
stages of a fundamental supply / demand shift. With the 
rapid expansion in the demand for biodiesel in the United 
States and across the globe (particularly in Europe), crushers 
are now beginning to crush soybeans for the oil, not the 
meal. Growth in demand for biodiesel will likely cause a 
substantial increase in global vegetable oil prices and an 
equally signifi cant drop in the price of soybean meal.”
 “And if soybean oil prices rise from their 23-25 cents / 
pound range to the expected 30 cents / pound, would it make 
biodiesel production unprofi table, even with the current and 
proposed tax credits?”

739. Archer Daniels Midland Co. 2006. Renewable energy. 
Television broadcast. Newshour with Jim Lehrer. PBS. 
March 6.
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• Summary: The following new  ad began to be aired on 
the Newshour on 6 March 2006: “The world’s demand for 
energy will never stop. Which is why a farmer is growing 
corn and a farmer is growing soy and why  is turning these 
crops into biofuels. The world’s demand for energy will 
never stop. Which is why  will never stop. We’re only getting 
started. –Resourceful by nature.”

740. Lamp, Greg. 2006. My view: Don’t make gasohol 
mistakes. Corn and Soybean Digest. March. p. 4.
• Summary: “When the National Biodiesel Board (NBB) 
had its fi rst meeting three years ago about 400 farmers and 
industry types attended; last year, about 1,000.” This year 
nearly 2,300 came and they agreed that the key to future 
growth is producing biodiesel that consistently meets high 
standards.
 Ethanol (then called gasohol) got a bad start due to poor 
quality and it still dogs the industry, said Joe Jobe, executive 
director of NBB. One false step and the same thing could 
happen to biodiesel.
 “The biodiesel industry is answering the quality call 
by instituting BQ-9000, a comprehensive quality systems 
program that includes storage, sampling, testing, blending, 
shipping, distribution and fuel management practices.” 
Address: Editor.

741. Soyatech. 2006. Soya Summit 2006: Food & Energy for 
the 21st Century (Leafl et). Bar Harbor, Maine. 1 p. Front and 
back. 28 cm.
• Summary: This conference will be held on 18-20 Sept. 
2006 in St. Louis, Missouri, at the Chase Park Plaza Hotel. 
Sponsored by The Solae Company. There will be two 
parallel tracks. The soyfoods track speakers will include 
representatives from: The Solae Co., Monsanto, , USDA, 
Kerry Foods, ProSoya, Tivall Corp., Natural Products 
Consulting, Soyatech, SunRich, and WISHH.
 The energy track speakers will include representatives 
from: National Biodiesel Board, Toyota, DuPont, The 
ProExporter Network, Delta-T, New Energy Finance, Sigma 
Capital, Energy Management Institute, Rocky Mountain 
Biodiesel Consulting.
 A third day of workshops on Sept. 20 will include: Taste 
of Soy: Beyond ingredients–Bring on the food! Address: Bar 
Harbor, Maine. Phone: 1-800-882-8684.

742. Johnson, Lawrence. 2006. The bioeconomy and 
biorefi nery in Iowa (Interview). SoyaScan Notes. July 12. 
Conducted by William Shurtleff of Soyfoods Center.
• Summary: When companies refi ne petroleum, using 
fractional distillation, they create a host of products with the 
goal of maximizing the profi ts. Larry and CCSU think they 
need to do the same thing with agricultural materials using 
a biorefi nery. It’s a little more complicated, because you 
might need to be able to bring in multiple feedstocks as well 

as having multiple outputs. Starting with whole soybeans, 
you could get biodiesel, edible oil, oleochemicals, adhesives, 
plastics. You might even harvest the soybean plants and use 
them to produce ethanol.
 Iowa is creating the foundations for a good identity 
preserved (IP) system. Asoyia is a leader in this effort; 
Monsanto and Pioneer must do the same thing with their 
low linolenic soybeans. Its a new world, so only time will 
tell how well it works. There will probably be some glitches 
at the beginning. The biggest problem with IP has been: “Is 
there enough profi t in it to attract the investment dollars to 
make it happen.”
 Update. Talk with Larry Johnson. 2007. June 12. The 
idea of “value added” has become passé, outdated. The new, 
cutting edge concept is the biorefi nery. Address: Director, 
Center for Crops Utilization Research (CCUR), Iowa State 
Univ., 1041 Dairy Industry Building, Ames, IA 50011. 
Phone: 515-294-0160.

743. Ludwig, Robert; Richard, Michael. 2006. Is the food 
industry ready for the ripple effects of biofuels? Strategic 
Initiatives (The Hale Group) 21(2):1-4.
• Summary: “The food industry is entering a new era. 
Historically, most farmers thought of themselves as being a 
vital part of the food industry. Now most corn and soybean 
farmers think of themselves as being in the food and fuel 
industries.”
 This “new world order” requires food company 
executives to be alert in ways that were not expected of them 
in the past. Be prepared for greater price volatility.”
 A graph shows U.S. ethanol production from 1980 to the 
present, and projected to 2010. It has increased rapidly since 
the late-1990s. A pie chart shows utilization of the U.S. corn 
crop in 2004-05. Animal feed 55%. Exports 18%. Ethanol 
15%. Sweeteners & starches 9%. Food and beverage 3%.
 A table shows percentage of the U.S. corn crop used 
to produce ethanol: 1980 1%. 1990 4.5%. 2000 6.5%. 2005 
15%. 2008 20-25%. 2010 25-30%.
 “Some industry observers have predicted that soybean 
acreage in the U.S. will decline as Brazil rapidly expands 
soybean production; however the growth of a U.S. biodiesel 
industry that uses soy oil as a feedstock may prevent that.” 
Poses three key questions about the future related to corn 
production, ethanol production, and world energy prices. 
Address: 1. Principal; 2. Assoc. Principal: Both: The Hale 
Group, 8 Cherry St., Danvers, Massachusetts 01923. Phone: 
(978) 777-9077.

744. Corn and Soybean Digest. 2006. Bean beat: ASA 
pursues biodiesel priorities. Aug. p. 46.
• Summary: “ASA [American Soybean Association] has 
outlined its biodiesel legislative priorities for Congress to 
consider as it develops another energy bill.” ASA’s top 3 
priorities are: “(1) Extension of the volumetric biodiesel tax 
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incentive. (2) Extension of the small agri-biodiesel producer 
credit. (3) Authoring and funding of a CCC biodiesel 
program.” Note: All of these involve government subsidies 
paid for by taxpayers.

745. Soyatech, Inc. 2006. Soya & Oilseed Bluebook 2007: 
The annual directory of the world oilseed industry. Bar 
Harbor, Maine: Soyatech. 448 p. Sept. Comprehensive index. 
Brand name index. Advertiser index. Statistical conversions. 
28 cm.
• Summary: This is the fi rst year in recent decades that 
the Bluebook (a $95 value) has been sent free of charge to 
qualifi ed industry members. On the stylish cover is color 
photo of a lovely Asian woman holding the nozzle while 
fueling a vehicle with ethanol fuel (as the lid to the gas tank 
specifi es) within an oval outline. Behind her is a large glass 
of soymilk base against a background of yellow soybeans.
 On the inside front cover is a color ad from Natural 
Products Inc. (Grinnell, Iowa) titled “Always unique, always 
innovative, always natural.” On the fi rst page is a full page 
color ad from Bunge North America (St. Louis, Missouri) 
titled “The shortest distance from harvest to market.” On 
the back cover is a full page color  ad titled “Trailblazing” 
showing a young man riding his mountain bike through deep 
muddy water. The tag line is “Resourceful by nature” and 
the NutriSoy logo is shown. The oilseeds covered in this 
book are (alphabetically): Canola / rapeseed, coconut, corn, 
cottonseed, palm, peanut, soya, and sunfl owerseed. Note: 
This list is unchanged from the previous year.
 There is no longer a self-adhesive label containing 
“Your access code” on the title page.
 The Introduction states that 3,400 companies offering 
450 specifi c products or services are listed in this book. In 
the Foreword, Peter Golbitz writes: “What a difference one 
year can make. During the past 12 months, the commodities 
market, including soybeans, oilseeds and corn, has been 
pulled into the limelight and asked to play a new leading role 
in the world’s energy industry... Enter biofuels. Renewable 
energy created from vegetable oils (for biodiesel) and for 
carbohydrate-based crops such as corn or sugar cane (for 
ethanol)...” Are these “perhaps, a gateway to a broader 
realization of the need to create sustainable solutions for 
humankind?” Address: 1369 State Hwy 102, P.O. Box 84, 
Bar Harbor, Maine 04609. Phone: 207.288.4969.

746. AGP News (Omaha, Nebraska). 2006. Breaking ground 
for soy biodiesel. No. 5. p. 1-2.
• Summary: Construction will soon begin on AGP’s new 
biodiesel plant in St. Joseph. Missouri.

747. AGP News (Omaha, Nebraska). 2006. Cooperative 
news: Mergers and acquisitions. No. 5. p. 11.
• Summary: Farmers Cooperative Company, Manly, 
Iowa, and Northwood Cooperative Elevator, Northwood, 

Iowa, merged on 1 Dec. 2006. The new company is called 
Progressive Ag Cooperative, headquartered in Northwood.

748. Dietz, John. 2006. Biodiesel ignites up north: Canadian 
biodiesel use is slated to grow 10-fold in the next fi ve years. 
Corn and Soybean Digest. Oct. p. 28.
• Summary: As of Jan. 2006, Canada’s production capacity 
for biodiesel was 26.4 million gallons. In Nov. 2005, 
Canada’s fi rst commercial scale biodiesel manufacturing 
plant was commissioned in Montreal by Rothsay Biodiesel, 
the rendering division of Maple Leaf Foods. Capacity: 9.2 
million gallons a year.
 Canada’s second commercial scale biodiesel plant, 
Biox Corporation, Inc. at Oakville, Ontario, was schedules 
to begin full production before September (last month). 
Capacity: 15.8 million gallons.
 Millegan Biotech, a farmer-owned cooperative in 
Saskatchewan is developing a biodiesel plant that will use 
canola oil as a feedstock. Capacity: 0.5 million gallons. One 
key feature of this biodiesel will be its “cold pour point” 
(desirable in cold climates) of -15ºC (5ºF), which is much 
lower than the U.S. standard of -7ºC (19.4ºF).

749. Leeds, Kirk. 2006. “Drivers start your engines.” Iowa 
Soybean Review (Iowa Soybean Association, Urbandale, 
Iowa) 18(2):6. Nov. Cover story.
• Summary: “With that command, Senator Charles Charles 
Grassley offi cially began the inaugural race at the Iowa 
Speedway in Newton–the Soy Biodiesel 250 sponsored by 
the Iowa Soybean Association (ISA). Held September 15, 
the race generated incredible excitement across the state and 
helped create national exposure for soy biodiesel. Media 
from all over Iowa and across the United States attended and 
the race has been broadcast to a national audience on the 
Speed Channel numerous times.
 “The even was a homerun for the State of Iowa and 
the town of Newton. But as importantly, the race was just 
another example of the great year that soy biodiesel has had. 
As the fastest growing alternative fuel in the world, soybean 
farmers and the biodiesel industry will look back to 2006 as 
a very important year.”
 The cover title: “SoyBiodiesel 250: A new awareness.”
 Note: Surprisingly this article makes no mention of the 
fuels used by the racing cars. One might think that they were 
using at least a small amount of soy biodiesel, or at least 
some kind of biodiesel, but that is not correct. In a reply by 
e-mail to our question Kirk Leeds said: “The cars did not run 
on any biodiesel, but all of the diesel equipment that built the 
track did. We used the event to reach NASCAR fans–mostly 
truckers. We were also able to have a great reception with 
biodiesel manufacturers, petroleum retailers and politicians.” 
Address: CEO, Iowa Soybean Assoc.

750. World Grain. 2006. News review: Neste to boost biofuel 
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production threefold by 2009. 24(11):10. Nov.
• Summary: Keilaranta, Finland–Neste Oil Oyj, the Finnish 
oil refi ner, announced on Oct. 26 that it plans to start making 
biodiesel next year and hopes to increase capacity threefold 
by 2009, with a goal of becoming the world’s largest 
producer.
 The plant will use multiple feedstocks to hedge against 
fl uctuating commodity prices, with a focus on animal fat, 
palm oil, and soy oil.

751. SoyaScan Notes. 2006. Chronology of major soy-
related events and trends during 2006 (Overview). Dec. 31. 
Compiled by William Shurtleff of Soyfoods Center.
• Summary: Jan. 17–Soyatech (founded and owned by 
Peter Golbitz) is sold to HighQuest Partners, a management 
consulting fi rm headquartered in Boston, Massachusetts.
 March 15-17–CERHR expert panel meets in Virginia 
to discuss soy-based infant formula safety. They issue an 
important report.
 May–The Soy Nutrition Institute is founded. Mark 
Messina is executive director. The founding members (each 
of whom paid $10,000 to join) are: , Solae, Cargill, White 
Wave, Revival, Monsanto, SANA, and the Soyfoods Council 
(Linda Funk, Iowa).
 June 23. Vandemoortele Group, a large oilseed crusher 
of Ghent and the parent company of Alpro, Belgium, 
acquires SoFine Foods, a subsidiary of Heuschen & Schrouff 
and the largest tofu manufacturer in Europe.
 July 15–The National Nutritional Foods Association 
(NNFA) changes its name to the Natural Products 
Association (NPA); it hopes to attract more members from 
the natural foods industry which is not represented by a trade 
association.
 Sept.–The Soya and Oilseed Bluebook, published by 
Soyatech, migrates to the Web. Some bound paper copies 
will still be published. For the fi rst time in decades, copies 
are sent free of charge to qualifi ed industry members.
 Oct.–House Foods (which owns and operates America’s 
largest tofu plant in Garden Grove, California), opens a huge, 
brand new tofu manufacturing facility in Somerset, New 
Jersey. This enables them to deliver fresh, high quality, low 
cost tofu to the East Coast, Midwest, and Southeast markets.
 Dec. 11–Hain Celestial Group (Melville, New York) 
acquires the assets of Haldane Foods Ltd. (Newport Pagnell, 
Bucks., UK) and its meat-free and non-dairy beverage 
business from Archer Daniels Midland Co. ().
 This year biofuels, including soy biodiesel, get new 
recognition for the important part that they can play in the 
U.S. energy economy.

752. Rice Farming. 2006. Arkansas SoyEnergy Group to 
build biodiesel facility. 40(1):30. Dec.
• Summary: A new soy biodiesel plant is scheduled to be 
built near DeWitt, Arkansas, by Arkansas SoyEnergy Group, 

LLC. The plant will be equipped to crush soybeans on-site.

753. Winsor, Susan. 2006. News: Biodiesel B5 ships through 
pipeline. Corn and Soybean Digest. Dec. p. 10.
• Summary: In August, biodiesel producer World Energy 
Alternatives successfully shipped 75,000 barrels of B5 
biodiesel through a common carrier pipeline from Houston, 
Texas, to Linden, New Jersey. The quality remained 
constant, according to Gene Gebolys, founder and CEO of 
the company.

754. Winsor, Susan. 2006. Blood, sweat and beers: The 
Midwest Biodiesel Producers plant grew from a farmer 
making biodiesel in a kitchen blender to a 7-million gallon 
plant. Corn and Soybean Digest. Dec. p. 18f-18h.
• Summary: The plant, which is located in South Dakota, 
buys its feedstock instead of crushing oilseeds. It produces 
about 7,000 gallons a day of biodiesel. 7.5 lb of soybean oil 
yield 7.3 lb of biodiesel (1 gallon).
 A sidebar is titled: “Should you build a biodiesel plant?”

755. Tickell, Joshua; Murphy, Meghan; Graziano, Claudia. 
2006. Biodiesel America: How to achieve energy security, 
free America from Middle-East oil dependence, and 
make money growing fuel. Yorkshire Press. Published in 
association with the Biodiesel America Organization and the 
National Biodiesel Board. 340 p. Illust. Index. 24 cm. [198 + 
367 endnotes]
• Summary: Contents: Foreword: Fuel for thought. 
Introduction: The road to freedom. 1. America’s crude 
history. 2. The end of cheap oil. 3. Diesel: The man and 
his vision. 4. Alternative fuels 101. 5. Farming fuel. 6. 
Got biodiesel? 7. Biodiesel goes to Washington [DC]. 
8. Biodiesel’s speedy growth. 9. Turning biodiesel into 
bucks. 10. The road ahead. What you can do now. Address: 
Hollywood, California.

756. Iowa Soybean Association. 2007. Travel to 
treasure–2007: Iowa’s Soy Tours. Urbandale, Iowa: ISA. 24 
panels each size. Front and back. Each panel 4 x 9 inches.
• Summary: On one side is a colorful map of the state of 
Iowa, titled “Iowa’s Soy Tours,” is the state map with an 
outline of each of the counties and many numbers (each with 
a corresponding symbol), which stand for the following: 1. 
Soy biodiesel. 2. Soy candles. 3. Soyfoods. 4. Environmental 
programs. 5. On-farm network. 6. Research.
 Across the bottom are “Soy facts”:
 “Soy Fact: Soy protein contains all nine essential amino 
acids for human health.
 “Soy Fact: Projected increased biodiesel production will 
add an additional $1.3 billion in income for Iowa households.
 “Soy Fact: The typical soybean oil that is bought at a 
supermarket contains NO transfat. Only when you partially 
hydrogenate oil–ANY oil, not just soybean oil–trans fats 
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are formed. Iowa has been a leader in the development and 
production of the new low-linolenic soybean.
 “Soy Fact: Soy candles have the potential to use 110 
million bushels of soybeans.
 “Soy Fact: Projected increased biodiesel production 
means nearly 13,800 new Iowa jobs will be created by 2010.
 “Soy Fact: 1.4 gallons of soy biodiesel are produced 
from one bushel of soybeans.
 “Soy Fact: Around 400,000 acres of Iowa’s farmland 
is enrolled in Iowa Soybean Association Environmental 
Programs.
 “Soy Fact: More than one-forth of all U.S. crop area is 
planted with soybeans.
 “Soy Fact: There are currently over 160 soy candle 
manufacturers in Iowa and over 600 nationwide.
 “Soy Fact: There were more than 400 nitrogen strip 
trials across the state last year.
 “Soy Fact: Iowa Soybean Association watershed 
programming is involved in eight sub-watersheds in Iowa, 
where farmers are busy stalk-sampling and evaluating 
agronomic and environmental performance.”
 On the other side of the map, also titled “Iowa Soy 
Tours,” is a list of each of the tours for 2007, month by 
month. There are the same six numbers and symbols, and 
next to each tour are the appropriate symbols. For example, 
next to a tour of (visit to) a soy candle factory is the symbol 
of a candle. Here are the tours for April, May and June 2007:
 April: “April 3: Soy Candle & Food Workshop Linn 
County, Cedar Rapids
 “11 a.m.- 1 p.m. This is a great opportunity to learn 
more about soy candles and create recipes using soy foods. 
Yum. Each person will leave with a great gift bag. For more 
information, contact Linda Funk or Cate Newberg at 1-800-
383-1423.
 April 10: Soy Clean Open House, 123 N. Orchard St., 
Brooklyn
 “11 a.m.-1 p.m. Learn more about soy-based cleaners, 
lubricants and sealants for home, farm, commercial and 
industrial use. For more information, contact your area 
Producer Services Coordinator at 1-800-383-1423
 “April 17: Soy Candle & Food Workshop, Masonic 
Lodge, 1606 Hwy 92 West, Indianola
 “1 p.m.- 3 p.m. This is a great opportunity to learn 
more about soy candles and create recipes using soy foods. 
Yum. Each person will leave with a great gift bag. For more 
information, contact Linda Funk or Cate Newberg at 1-800-
383-1423.
 “May
 “May 1: Soy Candle & Food Workshop, Newton
 “11 a.m.- 1 p.m. This is a great opportunity to learn 
more about soy candles with guest speakers from Whole-
made Candles. We will also be creating recipes using soy 
foods. Yum. Each person will leave with a great gift bag. For 
more information, contact Linda Funk or Cate Newberg at 

1-800-383-1423.
 “May 8: Feed Mill & Turkey Facility Tour, Ellsworth
 “9 a.m.- 11 a.m. This is a great opportunity to learn 
more about the use of soybean meal in livestock diets and 
understand the details of the turkey industry here in Iowa 
and how it affects soybeans. For more information, please 
contact your area Producer Services Coordinator at 1-800-
383-1423.
 “May 15: Soy Candle & Soy Food Workshop, Holiday 
Inn, 2101 4th Street SW (Hwy 18), Mason City
 “11 a.m.- 1 p.m. This is a great opportunity to learn 
more about soy candles and hands-on recipes using soy 
foods. Each person will leave with a great gift bag. For more 
information, contact Linda Funk or Cate Newberg at 1-800-
383-1423.
 June:
 “June 5: ISA Director’s Farm Tour/John Deere AMS 
Equipment Demo/On-Farm Network™ & Watershed 
Demo’s/BBQ
 “We will meet at the Greene County Community Center 
at 10 a.m. Lunch is provided. For more information, contact 
your area Producer Services Coordinator at 1-800-383-1423
 “June 9-10: Boone Bash River Dash.
 “Meet at 11 a.m. at Riverside Park, Webster City. Boone 
Bash River Dash Canoe/Kayak Race and Float; Boone Bash 
Foot Dash Fun Run and Walk, and a Free Community Wide 
Picnic. www.boonebashriverdash.com Rentals: Available For 
more information, contact Jason Godfrey at 1-800-383-1423.
 “June 12: ISA Director’s Farm Tour(s)/John Deere AMS 
Equipment Demo/On-Farm Network™/BBQ
 “We will meet and travel by bus from the Holiday 
Inn, Coralville, at 10 a.m. Lunch is provided. For 
more information, contact your area Producer Services 
Coordinator at 1-800-383-1423.
 Down the whole left side is a list of: (1) Iowa Soybean 
Association Board of Directors. (2) ISA Contacts, with the 
title / position of each.

757. Mescher, Kelly. 2007. The great biodiesel boom: 
biodiesel production benefi ts all Iowans. Iowa Soybean 
Review (Iowa Soybean Association, Urbandale, Iowa) 
18(4):20. Jan.
• Summary: “It’s offi cially a biodiesel boom in Iowa.
 “Grant Kimberley, director of market development at 
the Iowa Soybean Association, says–at press time–there are 
currently seven biodiesel plants under construction, as well 
as seven up-and-running in Iowa.
 “’But those numbers can change in a hurry,’ Kimberley 
says. In fact, approximately 10 to 15 more biodiesel plants 
are in the planning stages. That means by January 2007, 
Iowa’s production capacity will be approximately 132 
million gallons. And within the next 12 months, it will 
jump by another 250 million gallons or more, equaling a 
production capacity of approximately 380 million gallons.
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 “Of that, most of the oil will come from soybeans.
 “’Up to 10 percent to 25 percent of biodiesel will be 
made from animal fats in the next few years,’ Kimberley 
says. ‘Right now, not very much is being used. Soy is going 
to still be the primary feedstock because of availability, price 
and quality.’
 “And the fi ve year outlook?
 “’We’ll have probably around 30 or more plants, and 
a production capacity of over 750 million gallons–possibly 
even 1 billion gallons,’ Kimberley adds.
 “Iowa farmers know soy biodiesel is good for the 
environment. But will this whole biodiesel boom raise the 
price of soybeans? Kimberley says ‘yes.’
 “’According to a United States Department of 
Agriculture study, for every 200 million gallons of biodiesel 
that is produced, it will raise the average fl oor price of 
soybeans by approximately 17 cents per bushel,’ Kimberley 
says.
 “Ed Ulch, director for the National Biodiesel Board’s 
governing board and grower near Solon, Iowa, is pleased 
with biodiesel’s progress.
 “’Soy biodiesel has already impacted our soybean 
prices,’ Ulch says. ‘We’ve seen the price of oil move to 29 
cents per pound in times of heavy inventory. They would 
otherwise be in the 22 to 23 cent range. So that would give 
us another 60 cents in the value of soybeans. With increased 
production capacity by the end of next year, biodiesel plants 
will be using half the soybean oil produced in Iowa.’
 “Biodiesel benefi ts everybody in Iowa–whether they use 
biodiesel or not, Ulch adds.
 “’They experience the health and environmental benefi ts 
of soy biodiesel,’ Ulch continues. ‘There are also a number 
of social and political benefi ts to biodiesel. And those who 
use the fuel can also reap the benefi ts by improving their 
diesel engine’s performance.’
 “More and more diesel retail operations and distributors 
are carrying biodiesel throughout Iowa and the Midwest. 
This infrastructure is being developed to allow everyone in 
Iowa with diesel vehicles to purchase biodiesel, if they so 
choose.
 “Soybean checkoff dollars have contributed $50 
million over the years to the research and development of 
soy biodiesel. To learn more about biodiesel, visit http://
www.iasoybeans.com/checkoff/soybiodiesel.html or www.
soybiodiesel.com.
 “For comments or questions, please e-mail kmescher@
iasoybeans.com.”
 A photo shows a man running soy biodiesel via heavy 
rubber hoses from a huge stainless steel tanker truck to a 
local tank, where it is used for farm machinery and vehicles, 
from tractors to trucks.

758. Ontario Soybean Growers Soybean Report. 2007. A 
commitment to biofuels. Jan. p. 1.

• Summary: “Recent federal announcements have committed 
to regulating the use of renewable fuels in Canada and 
deliver $345 million to assist farmers and rural communities 
to seize new market opportunities in the agricultural 
bioproducts sector.
 “The Honourable Rona Ambrose, Minister of the 
Environment, announced the Government would regulate an 
annual average renewable content of fi ve per cent in gasoline 
by 2010. She added the Government intends to regulate a 
two per cent requirement for renewable content in diesel fuel 
and heating oil by 2012.
 “The Honourable Chuck Strahl, Minister of Agriculture 
and Agri-Food and Minister for the Canadian Wheat Board, 
announced $345 million for two agriculture programs that 
will help bolster the development of biofuels and other 
bioproducts. The Agricultural Bioproducts Innovation 
Program and the Capital Formation Assistance Program for 
Renewable Fuels Production are designed to create new 
market opportunities for Canada’s agricultural producers.
 “’Advancing Canada’s bio-based economy is a priority 
for Canada’s New Government,’ said Minister Strahl. 
‘These programs are an important step in achieving the 
government’s objective of fi ve per cent renewable content 
in transportation fuels by 2010, while also creating new 
economic opportunities for our farmers and agricultural 
sector.’” Address: Guelph, ONT, Canada.

759. Simon, Karen. 2007. Soy lubricants: a petroleum 
alternative. Iowa Soybean Review (Iowa Soybean 
Association, Urbandale, Iowa) 18(4):18-19. Jan.
• Summary: “Reducing U.S. dependence on foreign oil has 
been big news in recent years, but through the Iowa Soybean 
Association (ISA) and the soybean checkoff, Iowa’s soybean 
farmers have been long-time investors in the development of 
alternatives to petroleum-based products.
 “The idea originated 15 years ago when Dr. Lou Honary, 
a professor at the University of Northern Iowa (UNI), read 
a student paper discussing the possibility of producing 
hydraulic fl uid from canola oil. Honary considered the idea 
interesting, but asked himself if hydraulic fl uid could be 
made of canola, why couldn’t it be made with soy oil?
 “Why not soy, indeed? ISA decided the idea was 
worth exploring and funded the initial research. UNI’s Ag-
Based Industrial Lubricants (ABIL) research program was 
established in 1991 with a grant from the Iowa Soybean 
Promotion Board.
 “Not only did Honary’s idea work, it has led to the 
development and licensing of more than 30 products, 
ranging from multi-grade hydraulic fl uids to niche-market 
greases and gear lubricants. It has provided plenty of proof 
that vegetable oil formulations are feasible, offer specifi c 
performance advantages, are environmentally sound and are 
safer for those using them.
 “’We do things differently,’ says Honary. ‘We look at 
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the end product and gear our research toward getting to 
that point.’ Developing biobased alternatives to petroleum-
based lubricants has taken time, but has been worth the 
wait. Biobased products are of equal or better quality, are 
economically comparable and environmentally safe, he adds.
 “In January 2006, ABIL expanded to become the 
National Agriculture-Based Lubricants (NABL) Center, 
a nonprofi t, university-based research and development 
facility dedicated to the advancement of biobased industrial 
lubricants and greases, or biolubricants.
 “NABL researches and tests viable biolubricant 
discoveries, examines the environmental impact and 
demonstrates resulting technologies. The center also focuses 
on answering questions about biobased performance, testing 
protocols and standards, and assists in the adoption of 
biobased products.
 “Even though the research center has already developed 
more than 30 commercialized products, there are still new 
and exciting challenges on the horizon, including work with 
Iowa State University to develop soybean varieties with 
specifi c properties for the manufacture of biobased industrial 
lubricants. Those opportunities may extend to soybean 
farmers as well.
 “’Petroleum is expensive. If we can identify high value 
industrial applications for soybeans created to fi t specifi c 
needs, they would be of incredibly high value.’ Honary says.
 “Through a new research grant, NABL will also look at 
using the byproducts from ethanol and biodiesel production–
DDGS and glycerin–in the development of industrial 
lubricants.”
 This article has two sidebars on page 19: (1) America 
wants biobased products: “Fifteen years ago, no one could 
have foreseen the public support for soy biobased lubricants 
that has recently developed. Reducing dependence on foreign 
oil has become very important to Americans, who are now 
willing to support efforts to develop new products that will 
help meet this goal. A DOE-USDA joint committee, Biomass 
Research and Development Technical Advisory Committee, 
has established the ‘Vision for Bioenergy and Biobased 
Products in the United States,’ which established aggressive 
goals for biopower, biofuels and bio-based products, defi ning 
market share targets and consumption for 2010, 2020 and 
2030.
 “The committee’s goal is to produce 55.3 billion pounds 
of bioproducts in 2030–an increase from 17.6 billion pounds 
in 2004.” A table shows the other “Vision Goals”: 23.7 
billion pounds in 2010, 26.4 billion pounds in 2015, and 35.6 
billion pounds in 2020. Source: “DOE-USDA The Biomass 
Research and Development Initiative.”
 (2) Bringing biobased lubricants to market: 
Environmental Lubricants Manufacturing, Inc., a 
manufacturer of soy-based lubricants located in Plainfi eld, 
Iowa, was formed in May 2000. The University of Northern 
Iowa’s research foundation originally formed the corporation 

to market products developed through the ABIL research 
center, but the company is now a separate entity. ELM 
produces 45 soybean-based industrial lubricants. Since 
manufacturing began in 2004, ELM sales of soy-based 
lubricants have reached $14 million.
 “’The commercial success of these products is what 
makes our work in developing them worthwhile,’ says Lou 
Honary, professor and director of the National Ag Based 
Lubricants Center. ‘We have the right vision, the right 
products and the right performance. We’re sitting on the 
hottest products in the world.’
 “PMX Industries, Inc., Cedar Rapids, Iowa, is a 
brass and copper mill that produces strip materials for 
manufacturers who use metal in their operations, including 
the U.S. Mint.
 “John Roth, PMX operations supervisor, began using 
soy coolant nearly two years ago in the manufacturing plant 
when his saw blade vendor asked if they’d try the soy-based 
product.
 “’We were impressed with it,’ Roth says. ‘We were 
pleased with the performance and it was a lot cleaner.’ As a 
farmland owner, he was also glad to be able to use a product 
that came from soybean fi elds instead of oil fi elds.
 “Demand for biobased lubricants has grown and 
companies have been very open to trying them, says 
Kasturi Lal, Ph.D., vice president of technology for ELM. 
‘Soy-based products have a 200-degree Fahrenheit higher 
fl ash point than petroleum-based products, and offer 
better lubricity and longer tool life,’ he says. ‘They’re also 
biodegradable and less hazardous to those who work with the 
products.’
 “In March 2006, ELM introduced SoyLube, tubes 
of grease designed for use in a grease gun. This is the 
company’s fi rst entree into the consumer lubricant market, 
and the response has been very favorable.
 “ELM’s industrial products include hydraulic fl uids, 
greases, metalworking lubricants and fl uids, metalworking 
tank-side additives and cleaners and a variety of specialty 
products.”
 Photos show: (1) “Dr. Lou Honary, professor and 
director of the National Ag Based Lubricants Center, 
tries out a new hydraulic pump test stand in the lab.” (2) 
“Patrick Johnston, a chemical environmental scientist, 
conducts toxicity and biodegradability tests in NABL’s 
plant growth chamber.” (3) Two hands holding a tube of 
SoyGrease™ EP Plus #2. It is soy-based. Address: Director 
of Communications, Iowa Soybean Assoc.

760. Van Gerpen, Jon H.; Peterson, Charles L.; Goering, 
Carroll E. 2007. Biodiesel: An alternative fuel for 
compression ignition engines: Biodiesel historical 
milestones. ASABE Distinguished Lecture Series (St. Joseph, 
Michigan) Tractor Design No. 31. 22 p. Presented at the 
Agricultural Equipment Technology Conference, 11-14 Feb. 
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2007, Louisville, Kentucky, USA. [119 ref]
• Summary: An excellent table (reprinted with permission, 
p. 5), titled “Biodiesel historical milestones” states. “1900–
Diesel engine demonstrated on peanut oil at the Paris 
Exhibition.
 “1912–Rudolph Diesel suggests use of vegetable oils 
may be important for fuel.
 “1937–Belgian Patent 422,877 granted to G. Chavanne 
for using esters of vegetable oils as motor fuels.
 “1938–Urban bus fueled with esters of palm oils 
operates between Brussels and Leuven.
 “1938–Walton reports on ‘The Fuel Possibilities of 
Vegetable Oils.’
 “1942–Seddon paper on ‘Vegetable Oils in Commercial 
Vehicles.’
 “1942–Chowhurry et al. report on Indian vegetable oil 
as fuels for diesel engines.
 “1947–Chang and Wan report on using tung oil for 
motor fuel in China.
 “1951-1952–Two theses at Ohio State University, ‘Dual 
Fuel for Diesel Engines Using Cottonseed Oil with Variable 
Injection Timing’ and ‘Dual Fuel for Diesel Engines Using 
Corn Oil with Variable Injection Timing.’
 “1980–Bruwer et al. from South Africa report on 
utilization of sunfl ower seed oil as a renewable fuel for diesel 
engines includes tests with esters of sunfl ower oils.
 “1981–North Dakota ‘Flower Power’ project begins.
 “1984–Wagner, Clark, and Schrock article ‘Effects of 
Soybean Oil Esters on the Performance, Lubricating Oil 
and Wear of Diesel Engines’ and Geyer, Jacobus, and Lestz 
article ‘Comparison of Diesel Engine Performance and 
Emissions from Neat and Transesterifi ed Vegetable Oils.’
 “1984–Bio-Energy (Australia) Pty. Ltd. advertises 
equipment for producing ‘Bio-Diesel.’
 “1988–Wang (China) article on ‘Development of 
Biodiesel Fuel.’
 “1991–Worgetter describes ‘Project Biodiesel.’
 “1991–Freiberg, ‘The Truth About Biodiesel–
An Opportunity for Entrepreneurs’ published in Ag 
Biotechnology News.
 “1992–National Soydiesel Development Board (NSDB) 
organized.
 “1994–NSDB becomes the National Biodiesel Board 
(NBB).
 “1994–University of Idaho completes coast-to-coast and 
back on-road test with 100% biodiesel fueling a Cummins-
powered Dodge pickup.
 “1994–Conference on ‘Commercialization of Biodiesel: 
Establishment of Engine Warranties’ sponsored by the 
University of Idaho, Moscow, Idaho.
 “1995–Yellowstone National Park Biodiesel Project 
begins.
 “1996–Conference on ‘Commercialization of Biodiesel: 
Environmental and Health Effects’ at Mammoth Hot Springs, 

Yellowstone National Park.
 “1997–Conference on ‘Commercialization of Biodiesel: 
Producing a Quality Fuel’ at Boise, Idaho.
 “1998–Beginning of Kenworth / Caterpillar Simplot 
200,000-mile test with HySEE biodiesel in a heavy-duty 
truck.
 “1998–CCC buy-down program for producers of 
biodiesel.
 “1999–Biodiesel production surpasses 0.5 million 
gallons.
 2000–Biodiesel passed Tier 2 health effects testing 
requirements of the Clean Air Act through efforts of NBB.
 “2000–Biodiesel production surpasses 2 million gallons.
 “2002–ASTM Standard D-6751 for Biodiesel approved.
 “2004–American Jobs Creation Act provides a federal 
subsidy of $1 per gallon for biodiesel fuels made from virgin 
oils and $0.50 per gallon for other biodiesel fuels.
 “2006–Two billion gallons of biodiesel production 
capacity in the U.S. either completed or under construction.” 
Address: 1. Dep. of Biological and Agricultural Engineering; 
2. Prof. Emeritus. Both: Univ. of Idaho; 3. Prof. Emeritus, 
Univ. of Illinois.

761. Lester, Bill. 2007. Origins of soy biodiesel (Interview). 
SoyaScan Notes. Feb. 16. Conducted by William Shurtleff of 
Soyinfo Center.
• Summary: The fi rst methyl ester from soybean oil 
was produced by Interchem Industries (later Interchem 
Environmental in Kansas City) in about 1991 in a small 
batch plant in Leawood, Kansas, and I do mean small–like 
55 gallon drums. The two men who started and ran the 
private corporation and the little plant, and who did the 
research to make the process more effi cient, were Doug 
Pickering and Bill Ayres. Both men are still alive, in their 
mid- to late 60s. Neither one of them is involved with AGP 
any more; the two founders had a falling out with AGP 
over something. “They were looking for funding, and AGP 
(Jim Lindsay and Bill Lester), thought that the idea had a 
future, so they decided that AGP would put “some money 
into Interchem to keep them going.” The money came out 
of Bill’s research budget. “Let’s give ‘em so much a month 
for a year as a research project; let’s see what they can do.” 
It wasn’t a loan or an investment, it was a research project 
that AGP hoped would work out. “The money AGP gave 
Interchem was unquestionably essential to their survival.” 
Small amounts were produced and provided free of charge 
for experimentation and testing. Municipal bus companies 
in cities with air pollution problems, in California (Los 
Angeles) and on the East Coast, were the fi rst to test their 
product seriously. In the end, in about 1995, AGP ended up 
purchasing Interchem at the same time that AGP started its 
facility at Sergeant Bluff. Both Doug and Bill were involved 
in the new merged company for 5-6 years.
 John Campbell is now responsible for biodiesel and 
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ethanol at AGP. Bill hired John in Dec. 1991. At the time, 
John was Deputy Undersecretary of Agriculture at USDA in 
Clayton Yeutter’s administration. John has a lot of political 
connections, which have proven to be very valuable.
 The soy biodiesel industry is still in its infancy.
 Note: In June 1997 AGP Inc started making methyl 
ester, named SoyGold, from soybeans at their plant at 
Sergeant Bluff, Iowa. Address: Omaha, Nebraska.

762. Lester, Bill. 2007. Jim Lindsay and the Supersweet 
Feeds deal (Interview). SoyaScan Notes. Feb. 16. Conducted 
by William Shurtleff of Soyinfo Center.
• Summary: Jim Lindsay was an excellent CEO, very 
innovative and good with people. If there was any mistake 
he made during his tenure was going outside the core 
business when (on 1 Dec. 1991) he entered into a partnership 
agreement with Archer Daniels Midland [] to purchase 
International Multifoods’ North American Ag Operations 
which included Supersweet Feeds, etc. Jim later wished 
he hadn’t done it–even though the board of directors made 
the fi nal decision. He said, “I guess I was entitled to one 
mistake.” Within 6 months of that Supersweet purchase, you 
had a transition that took place in the feed business of almost 
180 degrees. Let’s face it, the midwest is primarily hogs. 
You had the centralization and consolidation of that hog 
industry that took place almost overnight. There was vertical 
integration from breeding the hogs to feeding them, although 
slaughtering was usually done by a different company. 
Supersweet and a lot of the smaller feed companies serviced 
all of the mom and pop operations. But in 1990-91 those 
mom and pop operations, almost overnight, faded from the 
picture. After the consolidation, hog prices dropped. Today, 
Smithfi eld is one of the big consolidated hog companies, 
but they are also a packer. They came into the Midwest and 
acquired Farmland Foods. Many of these big consolidated 
companies are private LLCs that operate regionally; Bill 
does not know their names. Today, a lot of big, integrated 
producers supply the breeding stock and/or the pigs. And 
you have a lot of pigs that are fed and cared for on almost 
a consignment business, by contract. If the death losses 
are below a certain level, and contractor does a good 
management job, there is a bonus or incentive. AGP at one 
time owned the sows and everything else, but the return on 
investment was too small, so they’ve gotten out of all of it.”
 Bill has visited with a lot of people he knows who are 
feeding hogs. He has been told that DDG (dried distiller’s 
grain, a by-product of the process for making alcohol) only 
works as a feed in very, very small amounts–because most of 
the carbohydrate (energy) has been removed and it lacks the 
right balance of amino acids. Most hog rations, from starter 
to fi nishing rations, will range from 18-12% protein. Starter 
rations contain the most protein (16-18%). DDG is fed to 
cattle wet; they just slop it in to eliminate the drying cost.
 For big hog operations, the smell and pollution are big 

problems that will be hard to fi x. “Basically, it’s the protein 
in the manure that creates all the problems. It putrefi es.” 
One promising approach is to use the manure from big dairy 
operations to produce methane gas.
 Marty Reagan has also been a good CEO. He has spent 
capital year after year to upgrade or expand processing 
plants and refi neries. AGP is spending $100 million to 
upgrade the plant in St. Joseph, Missouri, and double the 
capacity. “Marty Reagan is probably doing a better job with 
the membership today that Jim Lindsay was doing when 
he retired–communicating and meeting with the members, 
keeping them informed. About 15-20 times a year Marty 
and man who took Bill Lester’s place will travel to have 
breakfast, lunch, and dinner meetings with six managers, 
face to face.” Still, membership has continued to drop, 
mostly through mergers (of two or more cooperatives) and 
consolidation. When Bill left in 1993, there were about 310 
member shareholder cooperatives in AGP; today its dropped 
to 210 member shareholders. The number of farmers in the 
member cooperatives is also dropping. The farms are getting 
bigger. If anyone is losing ground, its the local cooperatives.
 Plants at Volga (South Dakota) and Brewster 
(Minnesota), are farmer owned processing plants that that 
changed from being cooperatives to private LLCs. They were 
losing money, and in a cooperative it is very diffi cult to pass 
losses back to your members. But under an LLC they are 
simply tax write-offs.
 Its unbelievable the effect all these new ethanol plants 
are having on the Midwest. They are driving corn prices up, 
which in turn are driving land prices up. It will eventually 
reach a saturation point, but nobody knows when that will 
happen. Land values should be $6-8,000 an acre, which 
seems ridiculously high to Bill.
 Back to AGP: Jim Lindsay left AGP on very good terms, 
greatly admired. Marty Reagan is doing an outstanding job. 
AGP has been fortunate to have had very good boards of 
directors. Bill has never missed an AGP annual meeting; 
they’re usually in Omaha and he enjoys going. Cooperatives 
force the private soybean processors to offer farmers more 
money for their soybeans, because at even money, the farmer 
will always sell the to co-op of which he is a member, since 
there will be additional income down the line in the form of 
patronage payments and equity ownership. But all is not rosy 
within the cooperative system. Ask yourself: Why did the 
soybean processing plants at Volga and Brewster come into 
being? As farmers get bigger, they look for an investment 
(as in an ethanol or biodiesel plant) that will (1) create an 
additional product for their crops, (2) add value to the cash 
basis at which they sell, and (3) receive some income in the 
form of dividends; co-ops pay patronage to their member 
co-ops but many individual farmers see little or none of that 
money. (4) see his income increase in value, or, if things do 
not go well (5) serve as a tax write-off.
 One of the unwritten rules of the game, in terms of 
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locating new soybean processing plants, is that you don’t 
build too near an existing plant. If you don’t come onto our 
turf, we won’t come onto yours. This rule is enforced by the 
threat of retaliation. Address: Omaha, Nebraska.

763. AGP News (Omaha, Nebraska). 2007. SoyGold 
expansion continues. No. 2. p. 5.
• Summary:  See next page. “AGP’s expansion project at the 
methyl ester plant in Sergeant Bluff, Iowa, was completed in 
January. Capacity is now near 30 million gallons annually, 
about fi ve times that of the initial production when the plant 
became operational over 10 years ago. A second rail/truck 
loadout (photo below, behind tanker) was included in the 
project to enhance customer service.
 “Progress on AGP’s new soy methyl ester plant in St. 
Joseph, Missouri, remains on schedule for completion this 
fall. In the photo at right, equipment is being installed in the 
process building. The new plant will have a capacity of near 
30 million gallons annually.”

764. Van Gerpen, Jon H.; Peterson, Charles L.; Goering, 
Carroll E. 2007. Biodiesel: An alternative fuel for 
compression ignition engines. ASABE Distinguished Lecture 
Series (St. Joseph, Michigan) Tractor Design No. 31. 22 
p. Presented at the Agricultural Equipment Technology 
Conference, 11-14 Feb. 2007, Louisville, Kentucky, USA. 
[119 ref]
• Summary: The single best document seen to date on 
the history of biodiesel. Contents: Abstract. Introduction. 
History (incl. Who coined the word “biodiesel”? Biodiesel in 
Yellowstone National Park. Biodiesel historical milestones. 
200,000 over-the-road test with a heavy duty truck using 
HySEE {hydrogenated soybean ethyl ester}). Fundamentals 
of biodiesel chemistry. Biodiesel processing (incl. Processing 
low-cost feedstocks). Biodiesel utilization (energy balance, 
biodiesel blends, B2 lubricity benefi ts, B20 emissions 
improvements, B100 emissions, petroleum displacement and 
global warming). Engine compatibility. Current status and 
future potential: Growth of commercial production capacity 
and extent of acceptance, biodiesel VEETC tax credit, small 
biodiesel producer tax credit, potential for displacement 
of petroleum, world vegetable oil production, potential 
production of biodiesel, improving production potential. 
Conclusions.
 “The esters of vegetable oils and animal fats are known 
collectively as biodiesel, a renewable alternative fuel that 
has been shown to be direct replacement for diesel fuel in 
compression ignition engines” (p. 1).
 Early references to transesterifi cation: J. of the American 
Chemical Society. 1911, 1944, 1949, 1970. First reference 
to use as a fuel he could fi nd was 1937 Belgian patent. 
Continued. Address: 1. Dep. of Biological and Agricultural 
Engineering; 2. Prof. Emeritus. Both: Univ. of Idaho; 3. Prof. 
Emeritus, Univ. of Illinois.

765. Ayres, Bill. 2007. Pioneering Interchem Industries and 
the commercial production of soy biodiesel in the USA. 
Part I (Interview). SoyaScan Notes. March 8. Conducted by 
William Shurtleff of Soyinfo Center.
• Summary: Bill is quite sure that his company was the fi rst 
to make and sell biodiesel commercially in the USA. He 
made the fi rst soy biodiesel (soy methyl esters) at a small 
pilot plant in Kansas City, Missouri. Most of the soy diesel 
research before about 1991 was a blend of 20% soybean oil 
and 80% diesel fuel; it did not include soy methyl esters, and 
it tended to gum up diesel engines. The injector tips coked 
up whenever soybean oil was used. Soybean oil is thick, 
whereas soy methyl esters are thin like diesel fuel.
 Bill studied chemical engineering his fi rst 2 years at 
the University of Missouri. Then he left school, entered 
the military service, and went to Vietnam. Afterwards, 
he returned to the same university and graduated with a 
degree in experimental psychology. His main interest was 
in pheromones, which are chemicals or sets of chemicals 
produced by a living organism (such as insects, vertebrates, 
or plants) that transmit a message to other members of the 
same species.
 1979 Bill met Tom Reed, who was teaching at MIT 
(Massachusetts Institute of Technology) and working on 
wood gasifi cation. Tom subsequently left MIT and went to 
what was at that time the Solar Energy Research Institute 
(SERI), but which is now the National Renewable Energy 
Laboratory (NREL), run by the U.S. Department of Energy 
(DOE) in Golden, Colorado (near Boulder).
 1981 or 1982. Interchem Industries is founded in Kansas 
City, Missouri, by 6-7 people including Ball Ayres. The 
company developed projects to use waste wood as energy 
using wood gasifi cation technology. Bill kept in touch and 
worked with Tom Reed (in Colorado) over a period of 10 
years on various gasifi cation projects.
 Tom Reed worked at SERI (in Golden, Colorado) 
for about 8 years with the technology named oxygen 
gasifi cation, which enabled him to convert wood chips to 
methanol. When he started looking at the transesterifi cation 
reaction, he was actually looking for something else to do 
with the methanol. So, in about 1989, he got some waste 
vegetable oil in Golden, processed it, and made some 
methyl esters. Also at that time, Tom had a friend named 
Dr. Mike Grabowski, at the Colorado School of Mines, 
also in Golden, Colorado. He and Tom worked together on 
oxygen gasifi cation. With funding with USDA, DOE, and 
EPA to install a diesel engine testing laboratory to test the 
emissions. It was at a site that was owned by the Denver 
Transit Authority in Colorado. They did some pilot tests on 
a few buses. He had arranged a meeting with McDonalds in 
Chicago–to ask about using their used vegetable oil. Tom 
was planning to call the new fuel McDiesel–but that never 
happened.
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 In 1990 Tom Reed (who was now at the Colorado 
School of Mines), on his way to meet with McDonalds in 
Chicago, visited Bill at Interchem in Kansas City, Missouri, 
and introduced Bill to methyl esters. Bill found the idea very 
interesting and started digging into the historical research 
that had been done. Bill still considers Tom to be his mentor 
in this fi eld. Bill learned that a substantial amount of research 
had been done in 1980 and 1981 with methyl esters at the 
USDA’s Northern Regional Research Center (under Marvin 
Bagby), the University of Illinois (Dr. Carroll Goering), and 
at the University of Idaho (Dr. Chuck Peterson). Bill started 
talking with all these people and getting copies of their 
research publications. Bill also visited Dr. Chuck Peterson 
in Idaho; Chuck had vehicles that had been running at the 
university on rapeseed oil methyl esters (which he made) for 
10 years.
 At about this same time in 1990, Prof. Don Van Dyne, 
in ag economics at the University of Missouri at Columbia 
(UMC), had just returned from Europe. He told Bill that the 
Europeans (probably Germany) had started commercializing 
rapeseed biodiesel 3 years earlier. Alan Weber, who was an 
undergraduate at the Univ. of Missouri, started talking with 
the professor about doing research at the Univ. of Missouri 
on biodiesel. They started a project and published their fi rst 
report in the spring of 1990.
 Kenlon Johannes, who was executive director of the 
Missouri Soybean Merchandising Council (MSMC) and the 
Missouri soybean Association, read the report then called 
to ask why they were not also testing soy oil. The whole 
program grew out of the University of Missouri.
 In Dec. 1990, as a result, Dr. Leon Schumacher, in 
UMC’s Dep. of Ag Engineering, submitted a soy diesel 
project to MSMC for consideration. In Jan. 1991, after 
revisions, MSMC agreed to fund Dr. Schumacher’s project.
 Up to this time, Carroll Goering (at Univ. of Illinois) 
was the only person who had done a lot of work with methyl 
esters from soy oil. Kenlon called Goering and they talked 
about a project. Goering told Kenlon that he should “talk 
with a guy in Kansas City who is looking at making soy 
methyl esters–Bill Ayres.” Kenlon called Bill (Kenlon’s 
chronology says Schumacher located Bill), who had already 
made some very small pilot batches of soy methyl esters. 
In about May or June 1991 Bill drove down to Jefferson 
City, Missouri, and met with Kenlon, who explained that his 
association was planning to fund a project running a pickup 
truck (a Dodge Ram with a 5.9 liter Cummins diesel engine) 
on 100% soy biodiesel (B100). Would Bill like to supply the 
fuel? Bill said “yes.”
 Bill set up a little larger pilot project that could make 
35 gallons per batch of soy methyl esters. In July 1991 Bill 
shipped the fi rst fuel to Kenlon in 6-8 55-gallon drums. This 
is the earliest known commercial sale of soy methyl esters in 
the USA. Kenlon had ordered about 500 to 800 gallons to be 
delivered over a certain time period. Dr. Leon Schumacher 

was the fi rst to work with Bill Ayres on long term tests with 
biodiesel in the United States. Goering wasn’t involved in 
this project at all.
 Bill recalls that for the fi rst 300,000 miles, the truck ran 
on B100. Then the truck went to Cummins research facility 
in Indiana; they pulled the motor apart, examined it, then 
put it back together. They said it basically looked like a 
brand new engine. Continued. Address: Ag Bio Energy LLC, 
Kansas City, Missouri.

766. Ayres, Bill. 2007. Pioneering Interchem Industries and 
the commercial production of soy biodiesel in the USA. 
Part II (Interview). SoyaScan Notes. March 8. Conducted by 
William Shurtleff of Soyinfo Center.
• Summary: Continued: 1991 Dec.–A project at Lambert 
Airfi eld in St. Louis, Missouri, begins. Ten vehicles are 
tested running on 20% soy diesel and 80% regular diesel 
fuel. Bill Ayres makes the soy diesel fuel; MSMC provides it 
to the project.
 1992 Feb.–MSMC purchased its own vehicle, a 1992 
Ford F-250 diesel pickup. Bill continued to make and 
provided the fuel. At about this time Kenlon started to talk 
to the directors of some other state soybean associations and 
soybean farmers started to get interested.
 March 1992–Every spring the American Soybean 
Association has a meeting in Washington, DC. Bill drove 
with Kenlon in the Ford pickup to this meeting. It was an 
unforgettable trip.
 After Kenlon and the Missouri state soybean board, the 
Iowa board got a truck, then South Dakota, then the Illinois 
board.
 At about this time, Bill was feeling this was becoming 
too much for him to do alone, so he called his friend, Doug 
Pickering; they had both attended Southeast High School 
in Kansas City, Missouri. After college, Doug worked with 
Bill and was involved in wood renewable fuels projects 
from 1976 to 1980. Doug had a small construction company 
building houses. Bill had been keeping Doug updated on 
his project and Doug was starting to show interest in being 
involved.
 Then Interchem moved that plant to Kansas City, 
Kansas, nearby, just to the west. They started off making 
small batches of about 35 gallons each. Then they scaled up 
to about 250 gallons, and they might make several batches 
in a day. They were working 16-18 hours a day, making and 
marketing this entirely new product in America. They had 
made an announcement and had plans to scale up to making 
about 1.5 million gallons a year of soy diesel fuel.
 1992 April 26.–Announcement of the scale up at about 
this time.
 1992 April 29–On this date Interchem had scheduled a 
news conference for the ground breaking at their new plant 
site in Kansas City, Kansas. They had leased the property 
and building. This new plant would have a capacity of 2 
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million gallons/year of soy diesel fuel. Interchem had worked 
with soybean associations to get a large number of people 
to attend, and they had scheduled a number of speakers for 
the media event. It so happened that on that very same day, 
the police were found not guilty in the beating of Rodney 
King in Los Angeles, California. Although Rodney King 
had never met Bill Ayres, King stole his thunder. Most of 
the media cancelled, to cover the “Police not-guilty verdict” 
story. Only about 15-20 people showed up, including 2-3 
journalists (media reps), Kenlon Johannes, Bryan Peterson 
with his Sunrider boat and motor, John Campbell from AGP 
(6 months earlier he had held a high position at USDA under 
Secretary Madigan), etc. A few small articles were soon 
published, maybe in the Wall Street Journal; they probably 
mentioned either SoyDiesel, soy diesel or biodiesel, and 
Interchem or Midwest Biofuels.
 Shortly thereafter, Bill received a phone call from Ray 
Bitzer, who was the right hand man for Ian Edwards, who 
was in charge of global oleochemicals for Procter & Gamble 
(P&G). They had seen one of the small articles. They 
introduced themselves and Bill couldn’t imagine why they 
were calling him. They asked: “Are you basically interested 
in making the biodiesel or in selling / marketing it?” They 
explained that they had been making methyl esters (from 
all kinds of vegetable oils and animal fats) for about 40-80 
years, but not for biodiesel. They were more interested in the 
glycerine. These methyl esters are the precursors for making 
all kinds of soaps, surfactants, and shampoos. Bill soon 
learned that P&G had a large methyl ester production facility 
that was less than 5 miles from Bill’s pilot plant in Kansas 
City, Kansas. P&G also had similar plants worldwide, 
including in Cincinnati, Ohio, and Sacramento, California.
 At this time, Bill and Doug were trying to do two things: 
(1) Make all the soy diesel in America, and (2) Introduce it 
to people throughout the United States. They didn’t have the 
time or resources to do both. So they quickly realized that it 
would be smartest for them to let Procter & Gamble make 
the soy diesel, sell it to them on an exclusive contract, then 
they would re-sell it to Kenlon Johannes while they also 
focused on developing this new market. So they told P&G 
that they wanted to sell it (rather than make it) and that they 
would buy it from P&G.
 1992 May–Bill and Doug stopped being a manufacturer 
of soy methyl esters and became a seller / marketer.
 1992 June–Interchem made its fi rst purchase (4,000 
gallons) of soy methyl esters (soy diesel) from Procter & 
Gamble (P&G). Mack Findley was Interchem’s sales rep. 
Note: Findley, now with Peter Cremer, has records which 
give this June 1992 date.
 Bill and Doug went out to dinner with Ray Bitzer and 
Ian Edwards (of P&G), who fl ew into Kansas City. They 
negotiated an exclusive agreement to purchase up to 100 
million pounds (about 13 millions gallons) a year of methyl 
esters (soydiesel) from the P&G production facility in 

Kansas City, Kansas. They would buy the soydiesel in bulk 
(truckloads), put it into drums, and ship the drums to various 
projects. Bill quickly changed from being a small biodiesel 
manufacturer to being a large biodiesel seller / marketer. 
They gave their new company a new name, Midwest 
Biofuels. But it was only a d.b.a.; Bill’s small income came 
from Interchem. During all of 1992 Interchem / Midwest 
Biofuels purchased a total of 42,000 gallons of soy diesel 
from P&G. The offi ce of Midwest Biofuels was located in 
Overland Park, Kansas, but the handling, distribution, and 
storage facility was in Kansas City, Kansas–about 10 miles 
south of the offi ce. They leased both places. They would buy 
truckloads of soy diesel from P&G, then break it into drums.
 In order to try to get support for his soy diesel from the 
state soybean associations, he couldn’t sell the product for 
what it cost him to make–especially in small batches. It was 
already very expensive. Midwest Biofuels was tremendously 
underfunded, so Bill put many of the company’s expenses on 
a credit card.
 1992 July 4–Bryan Peterson (from Iowa) and his 
Sunrider Zodiac boat, powered by 100% soy diesel fuel, 
leave from San Francisco, headed to Santa Cruz, on the fi rst 
coastal leg of a round-the-world voyage. It was a 28-foot 
soft-sided boat, with a 180 horsepower Mercruiser stern 
drive engine. On Sept. 18 he left Coos Bay, Oregon, headed 
for Hawaii, his son traveling with him. This was the longest 
and fi rst “high seas” segment of the trip.
 A lot of publicity for soy diesel was starting at this time. 
By early 1992 Kenlon and Bill had decided to focus on urban 
transit. These authorities were going to be required to reduce 
their smoke and particulate matter emissions 25% under the 
Clean Air Act by about 1996.
 This was just before the Energy Policy Act of 1993 was 
signed; it would require all federal and state fl eets, that are 
centrally fueled, to use a certain percentage of renewable 
fuel. The Dep. of Energy (DNG) hated biodiesel; they all saw 
compressed natural gas (GNG) as the answer to all fuel and 
pollution problems; they considered it an alternative fuel, 
even though it wasn’t renewable. 90% of the DOE budget 
goes to coal and nuclear; renewables get only a token. It was 
an uphill struggle.
 Bill found that a blend of 20% soy biodiesel and 80% 
petroleum diesel did, in fact, reduce these emissions by 25% 
in transit buses. This led to the project involving 63 transit 
buses in early 1992. Lyle Howard (Dick Lyle?), who was 
in charge of operations at Bi-State (Missouri and Illinois), 
really liked soy diesel. He had a problem. There are typically 
200-300 buses in the bus barn of the large urban area. He 
had to clean, service and fuel those buses between 10 p.m. 
and 5 a.m. But CNG took a long time to fi ll the tank, was 
very expensive, and required new engines, which meant new 
training for mechanics, new parts, etc. It was a nightmare, 
even if you don’t consider the requirements of the Clean Air 
Act. Bill and Kenlon met with Senator Kit Bond (R-MO) 
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two days before the Energy Policy Act was to be signed, 
and Bond made sure that a ½-cent subsidy was added for 
biodiesel. And he added to the “renewable fuels” defi nition 
“and other biological materials.” For the fi rst time, soy diesel 
was defi ned as a renewable fuel by the federal government. 
Address: Ag Bio Energy LLC, Kansas City, Missouri.

767. Ayres, Bill. 2007. Pioneering Interchem Industries and 
the commercial production of soy biodiesel in the USA. Part 
III (Interview). SoyaScan Notes. March 8. Conducted by 
William Shurtleff of Soyinfo Center.
• Summary: Continued: Bill, Doug, and Kenlon then started 
a big project: they went to fi ve large cities with urban transit 
and air quality problems–Cincinnati, Ohio; Chicago, Illinois; 
Oakland, California; Baltimore, Maryland; and St. Louis, 
Missouri. The project called for 1 million vehicle miles using 
soy diesel. Unfortunately, many of the heads of these transit 
authorities had never heard of soy diesel before. But they 
were offered a 20% soy diesel blend in their tank. The basic 
pitch was: “We’ll allow you to comply with the Clean Air 
Act without changing anything but the fuel. “We charged 
them the same price they would be paying for diesel fuel. 
They loved it. The NSDB was making up the difference.” By 
that time Bill and Doug also had soy diesel in buses in Sioux 
Falls, South Dakota; Cedar Rapids, Iowa; Berkeley, Calif., 
etc. They also did 250,000 mile tests in 20-30 smaller cities, 
and 50,000 mile tests in 50 smaller cities. They accomplished 
all of this in less than 18 months (early 1992 to mid-1992). 
The results were superb. One of their best supporters was 
Dick Lyle of Bi-State; he explained to the heads of the new 
transit authorities was a great fuel soy diesel was. By this 
time, large vehicles had run about 10 million miles on the 
road on soy diesel with good results.
 Booze-Allen did a study showing that soy diesel 
was the “least cost compliance mile option for the transit 
people.” Then EPA (under President Clinton) changed the 
regulations concerning how the transit authorities could 
comply; it required that old engines be built to state of the 
art, which reduced undesirable emissions–but it hurt our bus 
market badly. “I don’t think there has been a major piece of 
renewable fuels or alternative fuels legislation ever passed 
under a Democratic administration.” During this time the 
money Bill needed to live on came from Interchem.
 That reminds Bill of a story. It was 1991, before the 
Sunrider expedition, and before the National SoyDiesel 
Development Board (NSDB) and the National Biodiesel 
Board. It was basically Bill and Kenlon Johannes (executive 
director of the Missouri Soybean Merchandising Council, 
MSMC) working together on a shoestring. One day Bill got 
a 30-page fax from Kenlon; it was a 30-page proposal by 
Bryan Peterson about Sunrider. It was a good, solid, creative 
proposal. Bryan had learned about biodiesel from what was 
happening with it in Europe. Somehow he located Kenlon. 
Bryan had had the project pretty well funded, except he had 

no fuel of living expenses. Bryan stopped at many places 
around the world and at every stop he did educational work, 
promoting renewable energy, including solar and wind, as 
well as biodiesel. He ran on 100% biodiesel the whole way.
 Kenlon asked Bill to give a presentation to the board 
of directors of the MSMC. Bill looked at Sunrider as 
completely a public relations project. The whole concept of 
biodiesel was pretty new to these board members.
 This was the fi rst time Bill had met Bryan Peterson. 
Bryan needed work done on the old pickup truck with which 
he was pulling the boat. So Bill paid to get his transmission 
fi xed, then put the bill on his credit card. Bill was not getting 
paid at this time. But they kind of limped along, they got 
Peterson going, Missouri started funding his boat project, 
but he still needed living expenses. Eventually, the Sunrider 
project was handed off to the United Soybean Board (USB), 
then they funded a big chunk of it. Bill and Kenlon started to 
get criticized because the project was getting astronomically 
expensive. Bill would put soy biodiesel into 55 gallon drums 
than ship it to places like Fiji. Some people also made fun 
of the expedition. But when he came back, Bryan and the 
Sunrider became a big thing. For several months he and the 
boat were the feature at the entrance to Epcot Center, the 
Walt Disney World Resort in Orlando, Florida.
 They continued in this new way until they hooked up 
with AGP and they installed their plant in Sergeant Bluff, 
Iowa. In about 1991 the owners changed the company name 
to Interchem Environmental when they did a reverse split 
and it became a penny stock (they went public). This had 
to do with gasifi cation, not with biodiesel. At the time they 
changed the name, they also established Midwest Biofuels 
(to market biodiesel made by Procter & Gamble) as a 100% 
owned subsidiary.
 1992 May–The National Soy Fuels Advisory Committee 
is formed by Kenlon and his counterparts in Missouri, Iowa, 
Illinois, and South Dakota. Bill Ayres supplied fuel to all of 
these states.
 An interesting web of ties spreads out from Bill’s 
involvement with soy biodiesel. When Tom Reed came back, 
for a second time, through Kansas City, Missouri, Bill set 
up a meeting with a company named Stratco Engineering, a 
small chemical engineering fi rm. Steve Howell, who worked 
for Stratco, got involved at that time. He had never heard the 
word “biodiesel.” He now owns a company named Marc-IV 
and is now the top technical man in charge of research for 
the National Biodiesel Board. Ray Bitzer left P&G several 
years later and ended up being the head of a company named 
Peter Cremer North America in Cincinnati, Ohio. They 
are now one of the major Biodiesel sales companies; they 
sell Nexsol brand biodiesel. Bitzer gets his methyl esters 
from P&G’s plant in Cincinnati. Bill helped Gene Gebolys, 
founder, president and CEO of World Energy (in Quincy, 
Massachusetts) to make the decision in 1994 to get into the 
biodiesel business. The Renewable Energy Group in Ralston, 
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Iowa, was a sort of spin-off from Interchem; Gary Hare 
was involved. If you look at the market and who is selling 
biodiesel in the USA, Bill has been directly involved with 
about 75% of the production.
 1994 Sept. 2–The Sunrider expedition, headed by Bryan 
Peterson, arrives in San Francisco, completing its round-the-
world voyage. Bill recalls saying: “The news is not going 
around the world; the big story is when he completes the trip 
and gets back, showing that he was able to successfully take 
a boat around the world running on soy biodiesel.” Brian ran 
into pirates and had many other adventures, with all kinds of 
good stories which generated great publicity for biodiesel.
 1996 Sept.–West Central Co-op begins producing 
biodiesel in Ralston, Iowa [before AGP]. They became West 
Central Soy and Renewable Energy Group, Inc. The latter is 
a three-way joint venture between West Central Co-op (one 
of the largest owners of AGP), Crown Iron Works, and Todd 
and Sergeant (a large engineering Co.).
 But the fi rst maker of commercial soy biodiesel 
was Interchem, even though they made it in small batch 
quantities and even though they are no longer in existence. 
The 2nd producer was Procter & Gamble’s plant. AGP 
likes to say that they were the fi rst, but they really weren’t. 
Address: Ag Bio Energy LLC, Kansas City, Missouri.

768. Ayres, Bill. 2007. Pioneering Interchem Industries and 
the commercial production of soy biodiesel in the USA. Part 
IV (Interview). SoyaScan Notes. March 8. Conducted by 
William Shurtleff of Soyinfo Center.
• Summary: Continued: At some time before May 1992, 
when the big soy diesel transit projects were generating a lot 
of positive publicity, Bill or Kenlon got a phone call from 
AGP; it may have been from Bill Lester. “This was when we 
were still making our own soy diesel. We talked them into 
donating about $3,000 gallons of soy oil to us. Several years 
before that, AGP had tested several blends of soy oil and 
diesel fuel–with poor results. Then they started to support 
some of our promotional activities.” AGP was the fi rst 
co-op or private company to get seriously interested; they 
asked John Campbell to be the liaison between AGP and the 
budding soy diesel movement.
 In about 1994 Bill and Doug Pickering left Interchem 
Environmental, a small, developmental company, which 
continued to work on wood gasifi cation, wood oil, and 
pyrolysis projects. They had worked on these projects for 
several years to try to get them funded, but they never 
could. As a result, Bill and Doug had very little cash. They 
hooked up with AGP (Ag Processing Inc), which eventually 
purchased Midwest Biofuels. Bill Lester was a big supporter 
early on; AGP also gave Bill a little bit of help at Interchem.
 Midwest Biofuels (MB) went to an alternative fuels 
vehicle show in Milwaukee, Wisconsin. AGP brought one of 
their semi-tractor trucks to the show. Together they did a neat 
demonstration, outside a tent, where they had petrodiesel in 

one tank and a 50:50 blend with soy diesel in the other. They 
ran the truck, and many people saw biodiesel in action for 
the fi rst time. The motor ran quieter and their was less black 
smoke in the exhaust.
 Interchem, at this time, really had no money; in fact they 
owed money to many people. The other partners at Interchem 
did not like what Bill was doing with the soy diesel. When 
he brought in Doug Pickering to help, they didn’t like that 
either. The partners believed that their work would pay off in 
the future, and that Bill’s would not.
 At one point, AGP came to Kansas City [Kansas?], 
looked at Interchem’s books, and proposed a deal. They 
proposed to fund Interchem’s work, but they would own 
95% of the company, however they would allow the partners 
to buy back in up to 50% eventually. They also wanted to 
control the money, but one of the partners who was president 
of Interchem at the time said “absolutely not.” “AGP wasn’t 
really interested in the rest of Interchem; they were interested 
in Doug and me. Remember that Midwest Biofuels was 
100% owned by Interchem.” It was at that time that we 
came up with the SoyGold name, which is still the registered 
trademark / brand name of AGP’s biodiesel.
 Bill was behind on mortgage payments, had a daughter 
in college, lots of credit card debt, and he had no money.
 1994 Oct. 5–Bill and Doug resigned from Interchem, 
and AGP immediately hired the two men as consultants.
 1995 April 7–AGP put together a joint venture named 
Ag Environmental Products LLC; it was owned 95% (90%?) 
by AGP and 2½% each by Doug and Bill. AEP continued to 
work with the soy diesel industry and the National SoyDiesel 
Development Board.
 When Procter & Gamble found out the Bill and Doug 
were now working with AGP, they stopped selling they soy 
methyl esters (soy diesel). The reason they had sold to the 
two in the fi rst place was to protect their glycerine market. 
They knew that AGP was a big enough company that, if it 
started to make soy methyl esters, it would have glycerine as 
a by-product which it could use to compete against P&G.
 When Doug and Bill left Interchem, the remaining 
partners at Interchem changed their minds; they decided 
to stay involved with soy diesel. So Gary Wilson and Gary 
Haer, who were with Interchem / Midwest Biofuels, started 
to get involved with West Central Co-op in Ralston, Iowa. 
This was very important, because West Central ended up 
making and selling soy diesel in Sept. 1996, three months 
before AGP. Thus West Central became the fi rst major 
company to make and sell biodiesel at a dedicated plant. 
“What makes it even more interesting is that West Central 
Co-op is one of the bigger owners of AGP.” 1996 Aug.–AGP 
announces that it plans to build a soy methyl ester plant at 
Sergeant Bluff, Iowa.
 1997 June–The AGP plant begins to produce soy methyl 
esters, made from soybean oil made at AGP’s soybean 
crushing plant at Sergeant Bluff, Iowa.
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 When Procter & Gamble stopped selling the methyl 
esters it made to Doug and Bill, the two men went to a 
company named Chemol, which also made methyl esters in 
Greensboro, North Carolina. Fred Wellons was president. 
Chemol made these from animal fats (mainly tallows) to be 
used as lubricants in the textile industry. A deal was signed 
and AGP started shipping rail cars of soybean oil to Chemol; 
they would make it into soy diesel, then ship it back to Ag 
Environmental Products LLC, which would sell it. They 
worked out of Doug’s house, and Bill started to get paid 
regularly for the fi rst time in ages.
 Unfortunately Bill and Doug separated from AGP on 
somewhat unfriendly terms, but it was a business decision. 
Address: Ag Bio Energy LLC, Kansas City, Missouri.

769. Tong, Leland. 2007. People who know the history 
of soy biodiesel in the USA (Interview). SoyaScan Notes. 
March 30. Conducted by William Shurtleff of Soyinfo 
Center.
• Summary: Marc-IV is dedicated to the commercialization 
of industrial products from agricultural resources. Since 
1993 the company has been instrumental in the research and 
market development of biodiesel–a cleaner burning fuel for 
diesel engines that is produced from renewable resources. 
Leland and Marc-IV work as consultants and contractors for 
the National Biodiesel Board, dealing with technical issues, 
economic analysis, marketing, etc.
 When asking which company introduced the fi rst 
soy biodiesel, it is important to have a defi nition of or 
standards for soy biodiesel. In the early days there were no 
specifi cations; there may have been some loose trading specs 
on methyl esters, but they weren’t necessarily methyl esters 
for biodiesel. In 1999 the fi rst provisional specifi cations for 
biodiesel (PS121-99) were passed by ASTM International 
(ASTM formerly meant American Society for Testing and 
Materials). In 2001 fi nal specifi cations (ASTM D 6751) were 
passed by the same organization.
 Two good contacts who were at Procter & Gamble are: 
(1) Jim Gardner, retired. Phone: 417-754-8185, in southwest 
Missouri. Jim was at the plant in production. (2) Mack 
Findley. Phone: 513-471-7200, in Ohio. He was in P&G’s 
sales department. He now works for Peter Cremer North 
America, selling biodiesel. You might ask him: Who fi rst 
ordered methyl esters from P&G? When? Did they have 
specs? Did P&G know how these methyl esters were going 
to be used?
 Another good contact is Steve Howell, president and 
founder (in the spring, 1993) of Marc-IV. He has been in 
the biodiesel industry since 1993. Prior to forming Marc-IV, 
Howell was the business development engineer for Stratco, 
a Kansas City (Missouri) based engineering fi rm, where he 
concentrated on the development of new biodiesel process 
technology. Previous to Stratco, he held various positions 
in quality assurance and production management with the 

Procter & Gamble Manufacturing Company in Iowa City, 
Iowa. A native of Ames, Iowa, Howell graduated with 
distinction from Iowa State University with a bachelors 
degree in chemical engineering. Howell worked with Bill 
Ayres. Leland thinks that Ayers was the one who got a 
contract with Steve to work with the National Soy Diesel 
Development Board (NSDDB) in 1993. Steve’s offi ce 
number is 816-903-6272. He works just outside of Kansas 
City, Missouri, and is hard to reach since he travels a lot.
 Leland thinks that documenting the early history of this 
industry is an important project. Kenlon Johannes, the fi rst 
executive director of the fi rst biodiesel trade association, 
is very knowledgeable. Previously, he was at the Missouri 
Soybean Association. He read an article from the University 
of Missouri that discussed using rapeseed for biodiesel. He 
contacted them immediately and asked them why they were 
not studying soybeans as well. “He got those guys in hot 
water. They started doing some soy research, and one might 
say the industry was born.”
 Important companies in the early days included AGP, 
West Central, and Pacifi c Biodiesel. There is some dispute 
among these three as to which was the fi rst to make biodiesel 
commercially.
 Leland has a table showing the exact dates that each 
biodiesel company began manufacturing the product for sale 
commercially; he must check with several people before he 
can send a copy to Soyinfo Center. He just sent (by e-mail) 
a table titled “US production capacity history,” which shows 
the number of plants producing biodiesel and the industry’s 
production capacity from 2001 to 2007. In 2001 there were 
9 plants with a capacity of 50 million gallons/year. In 2003: 
19 plants and 85 million gallons. In 2005: 45 plants and 290 
million gallons. In 2007: 105 plants and 864 million gallons. 
Source: National Biodiesel Board.
 A second table (sent April 5) shows 108 manufacturers 
of biodiesel fuel in the USA. The fi ve columns are: Company 
name. City. State. ZIP code. Starting date (the year and 
month the company started to make and sell biodiesel fuel). 
Source: Marc-IV. The companies that started earliest are:
 (1) 1996 Sept.–Renewable Energy Group, Inc. [West 
Central Co-op], Ralston, Iowa.
 (2) 1996 Nov.–AGP (Ag Processing), Sergeant Bluff, 
Iowa.
 (3) 1996 Nov.–Pacifi c Biodiesel, Kahului, Hawaii.
 (4) 1998 Dec.–Griffi n Industries, Butler, Kentucky. 
Address: Business Specialist, Marc-IV, 1616 4th Ave. E., 
Williston, North Dakota 58801. Phone: 701-572-1826.

770. Johannes, Kenlon. 2007. Pioneering SoyDiesel and 
Biodiesel in the USA. Part I (1960s to 1992) (Interview). 
SoyaScan Notes. March 8. Conducted by William Shurtleff 
of Soyinfo Center.
• Summary: Kenlon was born and raised on a farm in a 
small town in Nebraska. His father raised soybeans, starting 
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in about the 1960s. He graduated from Concordia College 
(Lutheran) in Seward, Nebraska. He majored in education, 
then taught for 4½ years in four different states.
 In 1974, his father died unexpectedly, so Kenlon 
returned to the family farm, became a farmer and continued 
to raise soybeans. After a few years of farming he decided 
to become active in an organization that represented 
soybeans. So in about 1977 he joined the Nebraska Soybean 
Association. He learned about the state soybean checkoff 
program, and in about 1980 was appointed by the governor 
to the Nebraska soybean checkoff board.
 At one of the meetings he saw a report showing the 
results of ASA (American Soybean Association) tests of 
straight soybean oil in diesel engines. The conclusion of the 
report was that the longer you run it, the more it gummed 
up the engine. This interested him. In about 1982 he was 
appointed as Nebraska’s representative to the American 
Soybean Development Foundation (ASA’s checkoff board, 
and the precursor to the United Soybean Board in 1991). 
In March 1984 he took his fi rst of several trips related to 
soybeans, a trade policy mission to Europe. Ken Bader 
was head of ASA at the time. Kenlon was elected assistant 
treasurer of the American Soybean Development Foundation 
(ASDF), which put him on the executive committee of ASA–
which dealt with both policy and market development issues, 
which was very well coordinated. Bader did a tremendous 
amount of good things for ASA, but were are always a few 
people who didn’t like what he was doing. That caught up 
with him in the end. It was too bad. Kenlon really respected 
and liked Ken Bader. Bader fi nally lost his base of support 
and didn’t listen to others. He kept the farm in Nebraska and 
his mother moved onto it. Kenlon was “there for that whole 
debacle.”
 Kenlon stayed in Nebraska until 1986, when interest 
rates on farm loans hit 20%. Many people were forced to 
leave their farms. Kenlon had purchased his farm land, but 
he was afraid he would lose it if he did not expand, which 
he could not do. No land was available. So he decided to 
look for off-farm jobs. In 1986 he became the executive 
director of the Wisconsin Soybean Association and of the 
Wisconsin Corn-Growers Association–and of their checkoff 
boards, so he had 4 boards to work with. Wisconsin had a 
very small program, with no staff. He set up the program 
there, starting with a card table and a telephone. The Land of 
Lincoln (Illinois) Soybean Association basically managed the 
Wisconsin program before Kenlon arrived. After running the 
Wisconsin soybean program for about two years, until 1988, 
he was hired as executive director of the Missouri Soybean 
Association and the Missouri Soybean Merchandising 
Council (MSMC).
 1990 July–Kenlon read a report from the University of 
Missouri-Columbia (UMC) about using different vegetable 
oils for biodiesel and soy oil wasn’t on the list. In fact, U 
of M wanted to start raising rapeseed as an industrial crop. 

The excellent timeline that Kenlon compiled in March 1992 
starts at this point. Kenlon contacted UMC’s liaison to the 
Missouri Soybean Council and explained that the surplus 
of soybean oil was depressing the price of soybeans, so 
why are you recommending that we raise a new oilseed. So 
Ken Schneeberger and crew, to get Kenlon off their back, 
sent Kenlon to Frisbee, the head of the department of ag 
engineering at UMC, who in turn connected Kenlon with 
Leon Schumacher.
 1990 Nov. 15–Clean Air Act was passed by Congress 
and signed into law by president Bush; it was a strengthened 
version of the 1963 and 1970 clean air acts.
 1990 Nov. 28–Congress approved the unifi ed soybean 
checkoff (SPARC), offi cially called the “Soybean promotion, 
research and consumer information act.” SPARC offi cially 
passed within a day or two, in late November 1990, when the 
1990 farm bill was signed by President Bush.
 In Dec. 1990 Leon Schumacher fi nished writing a 
proposal for a project for taking over-the-road semi trucks 
[semitrailers] and running them from Kansas City to St. 
Louis on soy diesel, and seeing how they ran. This proposal 
was rejected, but Kenlon was asked to scale down the 
proposal and re-submit it to MSMC. In Jan. 1991 MSMC 
agreed to fund a one-year project for $22,000 to test a diesel 
pickup burning 100% soybean oil fuel. But the project 
had no fuel. So in the spring and summer of 1991, Leon 
Schumacher, in search of fuel for use in the for project, 
located Bill Ayres of Interchem Industries of Leawood, 
Kansas, who agreed to provide esterifi ed soybean oil for 
the project. Bill Ayres was not making soy methyl esters at 
the time, but he said he could make and provide the fuel. At 
about this time Carroll Goering was doing research work 
on soy diesel at the University of Illinois, as was Chuck 
Petersen at the University of Idaho. In July 1991 a 1991 
Dodge diesel pickup with Cummins engine running on 100% 
methyl soyate (testing feasibility of running on the soyate) 
was purchased as the project began. The vote by MSMC to 
fund the pickup truck project was close. Of the 13 members, 
only 7 were present, and the vote to fund was 4 to 3. Mary 
Kever or Ebby Neuner, who Kenlon hired and are still at 
MSMC, might be able to fi nd those minutes of Feb. 1991. 
The pickup truck didn’t arrive until July 1991, and Kenlon 
didn’t talk to Bill Ayres until after that time. In Aug. 1991 
Bill Ayres of Interchem was making and selling (to the Univ. 
of Missouri) batches of soy methyl esters for testing in the 
pickup truck; soy diesel had just become a commercial 
product! Bill Ayres knew Vince Schoemel, the mayor of 
St Louis, who backed the project to test soy biodiesel in 
St. Louis, and who wanted to be governor–so he needed a 
“hook” such as soy diesel, in which he truly believed. A man 
whose fi rst name was Cordy was at the Lambert Airfi eld in 
St. Louis.
 1991 Dec.–20% soyate, 80% diesel fuel test on 10 
vehicles at Lambert Airfi eld in St. Louis. Missouri, begins; 
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MSMC provides (and pays for) the soy diesel.
 1992 Jan.–20% soyate, 80% diesel fuel test on selected 
buses in the Bi-State (Greater St. Louis [in Missouri and 
Illinois]) area; MSMC provides soy diesel.
 1992 June–At ASA: Dennis Sharpe (who was 
“underqualifi ed”) replaced Ken Bader as CEO. Continued. 
Address: CEO and Chief Administrator, Kansas Soybean 
Assoc., Topeka, Kansas.

771. Johannes, Kenlon. 2007. Pioneering SoyDiesel and 
Biodiesel in the USA. Part II (1992-1994) (Interview). 
SoyaScan Notes. March 8. Conducted by William Shurtleff 
of Soyinfo Center.
• Summary: Continued: 1992 Jan.–Statewide City 
Demonstration Project; providing fuels to other cities 
interested in doing demonstration is funded.
 1992 Jan. 1–David Thomas becomes the fi rst CEO of the 
United Soybean Board, serving until 31 March 1994.
 1992 Feb.–MSMC purchases [its own] Ford F-250 
diesel pickup for continued research and development.
 By March 1992 three states were involved with soy 
biodiesel: Missouri (Kenlon Johannes), Illinois (Lyle Roberts 
and his people), and South Dakota (Betty Hansen). Kenlon’s 
board told him that the program was getting too big for 
Missouri to carry alone; he should try to get the national 
soybean organizations (ASA and USB) involved. USB now 
had a lot of money from the unifi ed checkoff and they were 
looking for effective ways to spend it. Kenlon wrote a project 
proposal and USB contributed millions of dollars in the early 
years. Kenlon believed in the potential of soy diesel before 
and more strongly than anyone else in the soybean industry. 
He was on the cutting edge of new ideas. For example, in 
July 1991 Kenlon drove the Dodge pickup (owned by Univ. 
of Missouri–UMC) up to a soybean festival in Norburn, 
Missouri. Don Heil (an ASDF director and last chairman, a 
USB director from Missouri, and one of the fi rst chairmen 
of the USB checkoff) and other farmers fl ocked around the 
pickup to hear about the idea. Later Kenlon was criticized for 
believing that soy diesel had a bright future.
 1992 March–Kenlon drove the Ford diesel pickup to 
Washington, DC. The main purpose of the trip was to get 
support from the American Soybean Association, whose 
board of directors was meeting there. Ken Bader, CEO of 
ASA, was critical of this trip, which was using soybean 
checkoff funds and could be viewed as playing politics. 
Kenlon made a video on the grounds of the White House, 
to which Bill Holmberg got them access, as well as to EPA, 
DOE (Dep. of Energy), etc. They met with C. Boyden 
Gray, who was one of the main architects of the 1990 Clean 
Air Act Amendments that suggested market solutions for 
environmental problems. Senators Kit Bond (R-MO) and 
Tom Daschle (D-SD) both liked the idea of the soy diesel 
truck. The trip helped Kenlon understand how soy diesel 
might fi t into the larger picture and become a commercial 

product.
 1992 March–Kenlon drove the truck to one of the early 
meetings of the United Soybean Board (USB) in Atlanta, 
Georgia. David Thomas, USB’s CEO seemed very interested 
and supportive. He talked with Kenlon directly and asked, 
“What can we do to get this thing moving?” He asked about 
and was very interested in all aspects of soy biodiesel. He 
worked behind the scenes to help the biodiesel program 
in a big way. He was 100% behind soy biodiesel and he 
understood what it could do for the checkoff program. 
The project was assigned to the “Industry Information” 
committee, which was a sort of forerunner to the New Uses 
Committee.
 At about this same time Kenlon drove the truck to 
Nebraska and presented the idea to the Nebraska Soybean 
Board in Lincoln. On the same trip he met with AGP leaders 
at their headquarters in Omaha, Nebraska. AGP, which got 
on board at an early date, soon started to pay for soy diesel 
fuel for the growing number of demonstration projects. Not 
only did they start funding biodiesel, they soon became an 
important player; their prestige, interest, and progressive 
reputation added legitimacy to the fl edgling project.
 1992 April 29–Interchem holds a press conference to 
announce that they plan to scale up their production of soy 
methyl esters to 1.5 million gallons a day. Before this time, 
Bill Ayres and Interchem had made and sold all the soy 
diesel for all the test projects in the USA. Unfortunately 
almost no one came to the conference, because the big story 
that day was that the police offi cers accused of beating 
Rodney King in Los Angeles were acquitted. However a few 
days later, Procter & Gamble contacted Ayres and told him 
they made large quantities of methyl esters. Bill decided to 
stop manufacturing these on a relatively small batch scale 
and to start buying from Procter & Gamble–which then 
became the 2nd manufacturer of commercial soy diesel 
in the USA. Kenlon recalls that Procter & Gamble made 
an excellent soy diesel fuel since it was distilled. Today, 
practically no soy diesel is distilled. Distillation makes sure 
the reaction is complete with less glycerine in the fuel.
 1992 May–The National Soy Fuels Advisory Committee 
(NSFAC) was formed by Qualifi ed State Soybean Boards 
(QSSBs), state soybean checkoff farmers and staff from 
Missouri (Kenlon, executive director), Illinois (Lyle 
Roberts), South Dakota (Betty Hanson), and Iowa (Dan Hall, 
then Kirk Leeds). This advisory committee got a $50,000 
grant from the United Soybean Board (USB), and ASA 
may have added $10,000 to that; the committee pooled that 
money and used it to hired IRI to conduct a study.
 1992 Sept.–Information Resources, Inc. (IRI, 
Washington, DC) did a study that concluded: “You are in 
the right place at the right time. Now is the time for action. 
Form a trade association (NSDB) without an industry, which 
is very unorthodox.” This led to formation of the National 
SoyDiesel Development Board, and gave Kenlon and 
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NSFAC a clear focus.
 1992 Sept. 18–The National SoyDiesel Development 
Board (NSDB) is formed in St. Louis, Missouri, replacing 
the NSFAC. The minutes of each meeting of this board are 
still at the Board.
 1992 Oct. 1–USB / ASA funds become available.
 1992 Oct. 24–The Energy Policy Act of 1992 is signed 
into law; it includes adoption of alternative fuels.
 “Then there was always that mysterious West-Central 
Co-op in Ralston, Iowa. They said they had a methyl ester 
plant, but they were making industrial products (such as 
solvents), not fuels. I should have driven up there to seen 
their plant but I never had time. I don’t know whether or 
when they ever produced soy diesel fuel. But I know I had 
a near empty fi le in my offi ce with the tab ‘Fuel suppliers.’ 
West Central was not in there. Interchem was the only 
supplier that was in my fi le,” and (by now) Interchem got 
their methyl esters from Procter & Gamble–who may well 
not have known that they were being used as fuel. Bill 
Ayres probably wanted to keep them in the dark as long as 
possible. Procter & Gamble tore down their plant in Kansas 
City, and Bill Ayres may well have bought methyl esters 
from P&G’s plant in Cincinnati, Ohio. “If West Central was 
interested in biodiesel, why did they never join our National 
SoyDiesel Development Board (NSDB). They should have 
come to the table and at least told us what they were doing.” 
Kenlon knows Bill Lester and both go to AGP’s annual 
meeting every year. Bill Lester might know more about West 
Central’s history with biodiesel.
 In the early years of NSDB, the United Soybean Board 
was very supportive. They budgeted large amounts of 
money for soy diesel research and development. USB gave 
NSDB $75,000 for the “SoyDiesel Demonstration Project,” 
and said, “You get this soy diesel fuel all over the United 
States. Send as much as the people who want it will take in 
whatever containers they prefer. Demonstrate this stuff.” 
USB also funded the research arm. Before long USB was 
budgeting $2 million a year for the NSDB and soy biodiesel. 
Fleishman-Hillard Inc. (Kansas City. Missouri) came on 
board as a communications and PR fi rm. The IRI report 
recommended that the NSDB approach soy diesel in two 
ways: Research and market development. On the research 
side, NSDB worked with Detroit Diesel and Cummins 
Manufacturing (both in Detroit, Michigan), which are the 
two big diesel engine manufacturers that serve transit fl eets. 
They both offered to test the fuel if NSDB would provide it. 
On the market development side were the growing number 
of demonstration “clean air” projects, plus educational work. 
By Nov. 1993, the Sunrider expedition, a round the world 
boat trip powered by soy diesel, was underway. Interchem 
and MSMC were the initial fuel providers to Sunrider.
 Fleishman-Hillard worked with Bill Ayres, Doug 
Pickering, and Steve Howell in the greater Kansas City 
Area; they started calling transit companies and offering 

them free soy diesel fuel if they would only try it and report 
on their results. “There was a massive expansion. It was 
done for two reasons. First to get the fuel out, and second 
for USB to use in 1994 as a promotional item as soybean 
farmers prepared to vote on SPARC, the unifi ed checkoff 
program.” Kenlon has a list of all the research projects in 
the 1995 report: Oxidation stability. ESTM development. 
Microbial activity. Long-term storage. Lubricity. Additive 
compatibility. Transportation and handling. Kenlon was 
later sharply criticized for spending money on such basic 
research. Address: CEO and Chief Administrator, Kansas 
Soybean Assoc., Topeka, Kansas.

772. Johannes, Kenlon. 2007. Pioneering SoyDiesel and 
Biodiesel in the USA. Part III (1994 to present) (Interview). 
SoyaScan Notes. March 8. Conducted by William Shurtleff 
of Soyinfo Center.
• Summary: Continued: 1994 Oct. 1–John Becherer becomes 
the 2nd CEO of the United Soybean Board (USB), serving 
until 1995. He replaced David Thomas, who was fi red by 
the farmers who comprised the Board for various reasons, 
among them for being too “hands on,” paying too much 
attention to details, wanting to know everything that was 
going on, being a “control freak.” Becherer was hired by the 
Board. Kenlon recalls that when John Becherer became CEO 
he didn’t understand what was going on, so he had a lot to 
learn quickly. Kenlon believes that the soy diesel program 
was receiving the most funding at that point.” Becherer said, 
what are you doing? This is a waste of money. This is the 
most ill conceived, poorly planned program I’ve seen.” His 
basic approach was to start from scratch and remake USB in 
his own image; get rid of the old and bring in the new, with 
his ideas and seal of approval on everything.
 Kenlon is now looking at the 1996-1998 Biodiesel 
Marketing Plan, a 3-ring binder with 8 tabs, developed in 
1995. It is fi lled with programs, dates, assessments, etc. 
Becherer never took the time to look at such plans or to talk 
with Kenlon (who was now an expert in the fi eld) about 
his ideas. Thus, we can see in retrospect, that Becherer 
completely failed to understand that soy biodiesel had a 
bright future in America. Kenlon was not allowed to speak to 
the United Soybean Board or at to the committees. He was 
forced to work through contractors, who would then talk to 
the committees. USB’s new attitude reduced their funding 
of soy biodiesel, however by 1995 NSDB had an annual 
budget of $1.3 million, and that often expanded before the 
fi scal year was over. Simply speaking, John Becherer and 
Jerry Slocum (a farmer from Mississippi) got Kenlon fi red 
from the National SoyDiesel Development Board, which he 
was responsible for starting. One basic problem is that USB 
has far too many of the states with small soybean production 
running things. “They’re windshield farmers at best. They 
drive around their farm and look at what their workers are 
doing. Executive farmers that don’t get their hands dirty. 
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Some from Louisiana grew more sugarcane than soybeans.”
 1995 April 1–Leonard Guarraia became CEO of ASA; 
he came out of Monsanto. “Oh man, he was all over the 
place!”
 To go back a step. When the NSDB started, the 
president, Gary Ellington, a farmer, came from Missouri. The 
two committees, research and market development, each had 
a farmer heading the committee–Jim Gay (from Illinois) and 
David Stone (from Iowa), respectively. Gary Ellington and 
David Stone were very proactive; they would go to the USB 
meetings, sit down before the meetings and sit down with 
the farmers who sat on the relevant committees, and explain 
to them what NSDB was doing, what proposals NSDB was 
submitting to USB, what funding they needed from USB, 
and why this was important to America’s soybean farmers. 
Since David Thomas was still CEO of USB, the organization 
was receptive and funded the proposals fully. In about 1995 
Gary Ellington and David Stone both had to leave the NSDB 
(it was too much of a commitment); David Gay took over as 
president. The name of Kenlon’s group had changed to the 
National Biodiesel Board (NBB). He was not proactive, and 
things were never really was quite the same at NSDB or at 
USB. Jim Gay was not proactive, in fact he was afraid that 
John Becherer and USB would stop funding the biodiesel 
program completely.
 1996 Feb. 24–Kenlon is asked by his board to move 
up (and out) to the National Biodiesel Foundation (NBF, 
founded about 1994; it still exists) to raise money and 
we’re going to fi nd a new executive director. Since USB 
is dropping support, we’ve got to get money from other 
sources. Jim Gay was the leader of this move. They brought 
in Jeff Horvath (who came out of Boeing in St. Louis) as 
the new CEO of NBB; it was a stinging blow and rebuke 
to Kenlon, who was basically given no projects to seeking 
funding for, and no money. Deborah Boldt took Jim 
Gay’s position as president of NBF. The foundation had 
no money. Then Jeff Horvath hired Deborah Boldt as his 
communications director. In Feb. 1997, she showed up in 
the offi ce and told Kenlon his position no longer existed. 
Kenlon left for Florida, sad because he had to leave a project 
in which he believed deeply, and never really understanding 
why he had been kicked out–although he believed that John 
Becherer was really behind the ouster. Kenlon was a big 
name in the soybean industry and he had many friends and 
admirers among farmers. In April 1997 Kenlon went to work 
as director of development for NOPEC, a soy biodiesel 
manufacturer in Lakeland, Florida. He worked there for 
51 weeks until the owner and founder Karl Rehberg, was 
indicted for securities fraud. The company is now up and 
running again.
 After several odd jobs, he was hired on 1 March 2001 as 
CEO of the Kansas Soybean Association and Board.
 But the soy diesel vision was far from dead. Bill Ayres 
and Doug Pickering (his partner), of AEP, picked up the 

leadership. They got Jeff Horvath fi red and he was replaced 
in about 1999 by Joe Job, who shared Kenlon’s vision. The 
American Soybean Association picked up the slack, with 
Leonard Guarraia and Steve Censky taking the lead.
 1995 April 1–Leonard Guarrraia (rhymes with 
“Warrior”) becomes the 3rd CEO of USB, serving until he 
resigned on 15 April 1996.
 1995 April 18–Steve Censky becomes the 4th CEO 
of USB, serving until at least Sept. 1997. John Campbell, 
who was on the board at ASA, also played a leading role; 
John later went to work for AGP. And USB continued its 
funding, but at about half of earlier levels (from roughly $3.5 
million a year in FY 1995 down to $1.5 million). History has 
vindicated Kenlon’s vision.
 The word “SoyDiesel” (or “soy diesel”) was changed 
to biodiesel because soybeans (soybean oil) alone would 
not be able to fi ll the demand if the idea became successful. 
“It’s also called political clout. You want to get the cotton 
farmers, and the renderers association involved too–as 
well as the politicians who represent them. Early on, Bill 
Holmberg brought in the renderers. Gary Pearl has always 
been an advisor to the National Biodiesel Board until he 
retired about 2 years ago. As early as 1992 Kenlon used the 
term “biodiesel” in his memo and tried to alert others to the 
fact that this would happen. On the Ford diesel pickup that 
the Board owned, the fi rst sign on the side said “Powered by 
Soybean Oil,” but after several months that was changed to 
“Powered by SoyDiesel.” The idea of the word “biodiesel” 
actually came from the Europeans, who called it “Diesel-Bi.” 
The most adamant early users of “biodiesel” were Bill Ayres, 
Kenlon, and Bill Holmberg.
 In 1995, while Kenlon was still with the NBB, he asked 
Bev Thessen (“TAY-son,” who is still there) to write all the 
English dictionaries they could fi nd and suggested they add 
the word “biodiesel” to their dictionary. It took many years 
before it was included.
 How does Kenlon see the future of biodiesel? It has 
reached a “critical mass.” People are investing today who 
may be investing in the wrong ways and without a good 
understanding. There will be some failures there. AGP has 
taken a very cautious, smart approach. They still have the 
policy that if soybean oil prices rise too high, they will shut 
down their biodiesel plant and sell the oil to others as oil. 
Kenlon as no idea what things will look like for biodiesel 20 
years from now. He is in the forest and all he can see are the 
trees. But last summer, biodiesel was selling for $0.30 less 
per gallon than diesel fuel. So as we think we are nearing 
the end of cheap petroleum, this is very good for biodiesel. 
But the petroleum industry may then get into biodiesel using 
thermal depolymerization of things like Tyson chicken fat in 
their cracking towers, to get tax credits for renewable fuels. 
“That could be a big fl y in the ointment.”
 1999 April–Bob Elits is now CEO of USB. Address: 
CEO and Chief Administrator, Kansas Soybean Assoc., 
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Topeka, Kansas.

773. Smith, Keith J. 2007. The North Central Soybean 
Research Program, the American Soybean Association, and 
the United Soybean Board. Part I (Interview). SoyaScan 
Notes. April 9. Conducted by William Shurtleff of Soyinfo 
Center.
• Summary: Keith is still in the soybean business, doing 
the same thing he has done for years, working for about 
10-12 states. The North Central Soybean Research Program 
(NCSRP) has a very active group, and he is also working for 
states from Indiana to North Dakota. NCSRP takes volunteer 
checkoff monies from the 12 north central states, pools them, 
then funds research. Right now they are funding about 12 
research projects and about $2 million of basic research. All 
the money is spent on soybean production, how to grow and 
protect soybeans on the farm. He will send an annual report.
 Concerning ASA’s research and market development 
foundations: In Dec. 1980 the American Soybean 
Association Research Foundation (ASARF) just ceased 
to exist, and the ASA Market Development Foundation 
(ASAMDF) was renamed “American Soybean Development 
Foundation” (ASDF) and started funding both market 
development and research (of the kind ASARF had formerly 
funded).
 ASA and ASMDF met at the same time, in the same 
room (one after the other). The same people attended 
each meeting! That continued for quite a while. Then, 
because farmers from Indiana and Ohio (two of the biggest 
soybean producing states) did not vote to have a soybean 
checkoff, ASA and ASAMDF decided to try for a national 
checkoff. That was when they created the American 
Soybean Development Foundation (ASDF). The ASAMDF 
represented checkoff boards whereas ASA represented 
soybean farmers; that is why the word “Association” was left 
out of the name of the newly created “American Soybean 
Development Foundation” (ASDF). For the next 10 years 
the American Soybean Association (ASA) and the American 
Soybean Development Foundation (ASDF) were parallel 
organizations that were functioning very, very smoothly. 
They were equal partners. There was some confusion on 
the part of members and board members as to which was 
the most important. The Market Development Foundation 
controlled the money and ASA controlled strategies and 
policies.
 Note: At the front of the each Soya Bluebook, under 
“Organizations,” each year from 1981 to 1982, ASDF had its 
own major entry, right after that of ASA. In 1984, ASDF had 
a small entry as part of ASA. In 1985, ASDF started to be 
mentioned on one line as part of ASA’s “structure.” By 1988, 
ASDF was no longer mentioned in the Soya Bluebook.
 After the unifi ed checkoff / SPARC passed and the 
United Soybean Board (USB) came into existence, ASDF 
was dissolved, by law, in about 1990. One could say that 

the new name for ASDF was the United Soybean Board. 
USB took over the function of ASDF, to take increasingly 
large checkoff monies and allocate them to fund what 
they considered to be the most important research, market 
development, and promotion projects. The money always 
went directly to ASDF; after SPARC passed, ASDF did not 
have any new monies coming in–since the money was now 
going to USB.
 One complicating factor was that, for several years, 
many of the states had old money (from before SPARC) and 
new money. There was less restriction on what they could do 
with the old money. They could hire state staff. They used 
the old money until it ran out.
 To understand the United Soybean Board, you really 
need to back and look at the rule and regulation that was 
adopted by Congress in the 1990 Farm Bill. ASA wrote the 
law so that USB could not have a large staff; they would 
have to subcontract the operations of those 5 committees. 
ASA assumed that it would be the only subcontractor, and 
that it would continue to provide the soybean industry 
leadership. They set up fi ve different committees: 1. 
Production research. 2. Domestic market development. 
3. Promotion and education. 4. International market 
development. 5. And one other. USB had to decide how 
it would implement the activities and functions of these 5 
different committees.
 For the fi rst year or two, ASA had all 5 contracts. 
Then in about 1993 ASA lost 2 contracts, but still had 3 
left–Domestic marketing, production research, and market 
development. In about 1995 ASA lost the production 
research and the domestic marketing contracts to Smith, 
Bucklin & Assoc. a subcontractor. This left ASA with only 
one contract, international marketing (market development). 
When ASA wrote the original law, they never imagined what 
actually happened.
 In the years before SPARC, there were many discussions 
at ASA as to whether a national checkoff was a good idea, 
and the idea was rejected again and again; the advantages 
were not there. Jeff Gain (who was membership director 
of ASA at the time and No. 2 at ASA after Ken Bader) and 
others argued very convincingly that, even if you could 
get the votes for it and it would bring in more money, the 
national checkoff was not a good idea. That was a very 
dominant idea. For one thing, decision-making about the use 
of checkoff dollars would be one level further removed from 
farmers. Keith personally believes that the national checkoff 
was passed mainly in order to get the money to advertise 
soy oil on TV as superior to palm oil and corn oil. He also 
believes that ASA would not have worked for a national 
checkoff if Indiana and Ohio voted for a state checkoff in 
those two states. In Ohio, for example, the state law required 
that for the state checkoff be passed by 51% of the farmers 
and 51% of the acres. They could get the former but not the 
latter. The situation was somewhat similar in Indiana.
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 Then on 1 Oct. 2005, a new and very important 
organization was formed, the U.S. Soybean Export 
Council (USSEC; www.ussoyexports.org) to implement 
the international marketing program for U.S. soybeans. 
The USSEC board will consist of representatives of ASA, 
USB, and the U.S. soybean industry. That involves ASA, 
USB, and others in the soybean industry. USSEC now has 
the contract for international marketing–which includes all 
ASA’s overseas offi ces. On paper, ASA is a part of USSEC. 
However all ASA employees are USSEC employees. That 
leaves ASA with a diminished role. They still have the U.S. 
lobbying, education, and membership programs but no 
market development programs. ASA now has about 25,000 
members, which are ASA’s main source of income. Those 
members pay annual dues.
 If we look at the big picture, we see a steady erosion 
of the budget, the activities, and power of ASA. Keith was 
the last of ASA’s senior staff to be let go–10 years ago. 
He was let go by USB, not by the CEO of ASA. He hasn’t 
worried about politics ever since. But there has been friction 
between ASA and USB continually; its gotten very heated 
at times, then it would cool off, then they’d have another 
study committee, and it would heat up again. Within the last 
2 months, Iowa, Illinois, and Indiana have called for another 
study committee on whether the unifi ed checkoff is working. 
These are probably the three states that, as a whole, are least 
happy with the checkoff.
 The original law states that every 5 years the farmers 
will have a chance to vote on continuing the soybean 
checkoff. Another clause states that if the secretary of 
agriculture so desires, he can terminate the unifi ed checkoff. 
Soybean farmers have voted several times, and support 
for the checkoff has been 70+ percent in favor each time. 
The law also states that you must get a certain number of 
signatures in order to have a referendum; they’ve never 
really gotten that many signatures. There have not been any 
votes recently, in part because of the signatures problem 
and in part because of the general support for USB. If you 
could somehow poll every American soybean farmer on 
their opinions of USB, about half of them would not know 
what USB was, and they would not really understand what 
the checkoff was–even though their money was going 
into the checkoff. Farmers generally have a good feeling 
for the national checkoff and now with biodiesel and the 
present high price of soybeans ($8/bu) the vote in favor of 
the checkoff and USB would probably be overwhelmingly 
positive. Soybean farmers believe that biodiesel is very 
successful, and the overseas market development is 
important and successful. Continued. Address: Keith Smith 
and Associates, 357 Ridge Meadow Drive, St. Louis, 
Missouri 63017-3031. Phone: 314-434-3219.

774. Peterson, Bryan. 2007. The Sunrider expedition 
(Interview). SoyaScan Notes. April 12. Conducted by 

William Shurtleff of Soyinfo Center.
• Summary: This is a very beautiful and inspiring story. The 
Sunrider expedition, captained by Bryan Peterson, left on 4 
July 1992 from San Francisco on a round the world voyage. 
The initial leg turned out being a coastal voyage that went 
south to Santa Cruz, then north to Oregon.
 On 18 Sept. 1992 the high seas / ocean-going launch 
began when Sunrider left Coos Bay, Oregon, making its fi rst 
stop in Hawaii. Sunrider fi nished the journey 2 Sept. 1994 
in San Francisco–for a total elapsed time of 2 years and 2 
months.
 Bryan was born in Seattle, Washington in 1944. He lived 
in California from 1945 to 1961. He dropped out of high 
school and joined the air force. Then he lived for 20 years 
in Hawaii, where he helped to establish the idea of and the 
fi rst group of paramedics. One of the keys to their rescue 
missions was infl atable Zodiac boats. Bryan grew to love and 
to trust these boats. He would sometime use a Zodiac (16-18 
feet long, with a motor) to catch and then surf on a wave.
 One day in 1974 his eldest son said, “Dad, let’s go 
around the world.” The idea stuck and he began to research 
the idea–about which he knew nothing. He fi rst went to 
England where the infl atable boats were invented, although 
Zodiacs are now manufactured in France.

775. Crowell, Lewis. 2007. Shocked! Acres U.S.A. 37(4):7. 
April.
• Summary: “I am shocked that your editorial staff endorses 
the production of biofuels. Where would we fi nd the acreage 
to feed even a small fraction of our nation’s energy appetite.”
 “Recent USDA-based studies estimate that to meet only 
7% of gasoline production, we would have to convert all 
U.S. crop land to corn. This excludes biodiesel and all food 
crops. Even a fraction of this production would leave us a 
countryside of ‘fuel farms,’ highly mechanized operations 
requiring vast quantities of water, fertilizer, and pesticides. 
As for the environmental costs: would the highly touted 
‘biofuel economy’ be worth eliminating our natural and 
cultural landscapes. making even the worst urban sprawl 
look tame?
 “A few years ago my wife and I noticed large soybean 
fi elds replacing many picturesque hay fi elds and pastures 
in southern Ontario. Recently, we observe entire regions 
throughout rural Ontario have become rolling seas of 
soybeans and corn–many from horizon to horizon. In the 
fall, herbicide ‘plowing’ [no-till] turns most of these fi elds 
into grey poisoned moonscapes. We have also notice many 
wildlife refuges have leased big chunks to crop growers... 
Millions of acres of heavily sprayed corn and soybean fi elds 
leave absolutely no room for wildlife.” Address: East Aurora, 
New York.

776. Eckberg, Hannah Apricot. 2007. Santa Barbara opens 
biodiesel pump. HopeDance No. 61. March/April. p. 43.
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• Summary: On 12 Jan. 2007 about 40 people gathered at 
the corner of Carrilo and San Andres streets to “celebrate 
the opening of Santa Barbara’s fi rst public biodiesel fueling 
station. The Mayor cut the ribbon...” This is the 5th of 
6 biodiesel stations owned by USA Petroleum that offer 
biofuels. The city supports biodiesel and currently uses a 
20% blend of biodiesel in its fl eets and fi re trucks.
 In 2001 some friends, calling themselves the 
biobrothers, started a co-op to provide biodiesel to Santa 
Barbara. “In 2003, McCormix Corp. started selling biodiesel, 
made from soybeans in Iowa, at two of their stations.”

777. Sullivan, Cheryl L.; Nash, Marilyn. 2007. Soy on the 
menu: Recipes for foodservice. Champaign-Urbana, Illinois: 
Illinois Center for Soy Foods. 52 p. Illust. No index. 26 cm. 
Series: Soy in the American Kitchen.
• Summary: This book has a creative format: (1) An outer 
color cover folds over the white spiral binding. (2) The pages 
are spiral bound across the top. (3) The bottom unfolds like 
a gusset so the book stands up by itself on a table with the 
pages angled slightly back on a table. (4) A CD-ROM comes 
with the book. Remarkably, the whole package sells for only 
$3.00!
 Contents: Bringing soy foods to the American table: 
Soy in foodservice, why choose soy?, soy foods, vegetarian 
and vegan recipes [in this book], recipe information, nutrient 
information, acknowledgements. Recipes: Appetizers. 
Breakfast. Breads. Salads. Soups. Side dishes. Main dishes. 
Desserts.
 The recipes in this book use: Soy fl our, soymilk, 
tofu, textured vegetable protein / TVP [texture soy fl our], 
edamame, black soybeans, soy analogs [meat and dairy 
analogs].
 Sidebars include: Biodiesel (p. 10). Research shows 
kids like soy in school lunches (p. 11). Uncommon soy 
foods: Tempeh, miso, okara, natto. Are you soy savvy?: Why 
is soy fl our added to baked goods? (p. 14). U.S. soybean 
production, yield, exports, and domestic usage (1979 vs. 
2004) (p. 16). Industrial uses of soybeans: Soy candles, 
ink, biodiesel, soy cleaners, waterproofi ng sealants, soy silk 
(fabric). Are you soy savvy? Edamame (p. 19). INTSOY (p. 
22). NSRL (p. 24). What is the soybean checkoff? (p. 27). 
WISHH initiative for soy in human health (p. 29, 30). Illinois 
Soybean Association (p. 34). What is okara? Why should you 
shake up a carton of soymilk? (p. 39). Make your own tofu 
(p. 47). Address: 1. M.A., R.D., Research Dietitian; 2. Ph.D., 
Project coordinator. Both: 170 National Soybean Research 
Center, 1101 W. Peabody Dr., Urbana, Illinois 61801. Phone: 
(217) 244-1706 or www.soyfoodsillinois.uiuc.edu.

778. Pickering, Doug. 2007. Pioneering commercial 
production of soy biodiesel in the USA. Part I (Interview). 
SoyaScan Notes. May 28. Conducted by William Shurtleff of 
Soyinfo Center.

• Summary: Doug has a stack of spiral notebooks ten inches 
high with the day to day notes of what he and Bill Ayres did 
to develop the biodiesel industry in the USA from scratch.
 1990–Dr. Tom Reed of the Colorado School of Mines 
produces biodiesel / methyl esters from used grease from 
Der Wienerschnitzel (a hot dog franchise) to run a bus 
demonstration project in Denver. Tom was the fi rst person in 
the modern American biodiesel movement to make methyl 
ester. He wanted to call the new fuel “McDiesel” because 
he thought he could get all the waste restaurant grease he 
needed from McDonald’s–but the lawyers from McDonald’s 
got hold of him and encouraged him to “rethink” that name.
 1991 Jan.–The Missouri Soybean Merchandising 
Council (headed by Kenlon Johannes) agreed to fund a 
one-year project for $22,000 to test a diesel pickup burning 
100% soybean oil fuel. But the project had no fuel. So 
in the spring and summer of 1991, Leon Schumacher, in 
search of fuel for use in the for project, located Bill Ayres 
of Interchem Industries of Leawood, Kansas, who agreed 
to provide esterifi ed soybean oil for the project. Bill Ayres 
was not making soy methyl esters at the time, but he said 
he could make and provide the fuel. Bill Ayres and Dr. Tom 
Reed had been working on alternative fuels and alternative 
energy since the late 1970s. Bill called Dr. Reed, who 
provided him with the formula over the telephone. Using 
Dr. Reed’s formula for the transesterifi cation process, Ayres 
started making the fi rst batches of methyl esters in the gravel 
parking lot of his uncle’s tree service business in Kansas 
City; Interchem did not have a plant facility in Kansas City 
at that time.
 1991 Dec.–Doug Pickering and Bill Ayres had been 
friends in high school. They had stayed in touch because 
of their mutual interest in alternative fuels and alternative 
energy; they had worked together for years on wood 
pyrolysis and wood or cellulose gas projects. In the 1980s, 
Doug had invested in a company that provided alternative 
wood chips. Bill used to bounce his many ideas off Doug. 
Bill went to see Doug one day, explained the details of 
biodiesel and his interest in it, then asked Doug what he 
thought about the whole thing. Doug replied: “For the fi rst 
time in your life, I think you’re onto something that actually 
has longevity to it.”
 1991 summer–Doug and Bill Ayres were both present 
at an important meeting at Stratco Engineering with Diane 
Graham (owner), Steve Howell (new products development 
engineer), and Dr. Tom Reed. Dr. Reed talked about the 
future of biodiesel as an alternative fuel. Stratco had agreed 
to supply the engineering, staff and hardware for a biodiesel 
pilot plant if Interchem would provide the facility.
 1991 Dec.–Bill Ayres and Kenlon Johannes were 
planning to drive to Washington, DC, in the Missouri 
Soybean biodiesel demonstration truck. They expected to 
be gone for at least 10 days, during the time that the Stratco 
plant was to be installed. So Bill called Doug Pickering, who 
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was then in the construction business, and asked: “Since your 
business is slow in January, would you be willing to oversee 
the installation to make sure it is done right?” Doug said 
okay.
 1992 Jan.–Doug and Bill Ayres start to work together on 
their fi rst biodiesel project, as Doug oversaw the installation 
of the Stratco pilot plant that was designed to make methyl 
esters / biodiesel in Kansas City. The new project involved 
leasing a building and creating a new company name. Bill 
came up with the name Midwest Biofuels, which was a 
subsidiary of Interchem–the company for which Bill Ayres 
worked. The building, which Interchem leased, was a 
former rendering plant consisting mainly of a 4,000 square 
foot room in Kansas City, Kansas, in the industrial bottoms 
(down near the river). Interchem paid the rent (about $600 
a month) and the utilities, yet they did not pay either Bill 
or Doug a salary. “This is the way R&D companies often 
operate–and it ain’t for everybody,” says Doug. “It’s either 
get rich or starve. Somebody usually gets rich from it, and 
its seldom the pioneers, who are lying on the trail face 
down, with blood marks their shirts. Interchem thought Bill 
was involved with something strange again. Doug recalls: 
“Interchem said, ‘If you want to do that, go do it, but were 
not going to pay you. We’re doing other projects.’” However 
Midwest Biofuels was funded by various grants, totaling 
over $1 million, which Bill and Doug had raised. Since the 
grants were designated for specifi c projects, Bill and Doug 
could not use that money to pay their salaries. Doug recalls: 
“I got paid exactly $13,000 and I survived on my savings 
and credit cards. Bill got about the same amount–maybe a 
little more–and survived in about the same way. Interchem 
also paid another employee intermittently to do logistics and 
shipping.
 The Stratco installation took about 3 weeks and the 
little plant, which had a rated capacity of 50,000 gallons 
a year, began trying to start operation about Feb. 1. Since 
there wasn’t much money available yet, Doug didn’t get paid 
much for his work. Stratco paid no rent. Midwest Biofuels 
and Stratco had an arm’s length relationship. Midwest 
provided the space, Stratco provided the technology. If it 
worked, Midwest would benefi t from the technology, if not 
then too bad.
 As it turned out, the Stratco plant never worked, even 
though Stratco invested well over $100,000 in it; they paid 
the bills themselves, and staffed and operated the pilot plant 
with their people. They were very secretive about the whole 
thing and were doing it for their own proprietary technology 
development. Stratco produced a product named a “Stratco 
contactor,” which is a device used in the oil refi nery industry. 
Most refi neries own a Stratco Contactor. Diane wanted to 
diversify beyond the Stratco Contactor. She envisioned 
biodiesel plants around the world and she wanted to have 
the state of the art technology to be able to license it to those 
plants. “In all fairness, they were petroleum engineers. Our 

product was oleochemical, which is completely different 
from petroleum. We taught Stratco more than we ever 
learned from them.”
 Meanwhile, inside the same building, Doug and Bill 
constructed their own biodiesel pilot plant. They mounted 
two 55-gallon drums on stands, had a sump pump, a garden 
hose, some methanol and some caustic soda. They had a 250 
gallon tub that they used to wash the fuel to purify it. The 
whole thing “was as crude as could be.” They did not distill 
their biodiesel.
 There was a ready market for this biodiesel from 
the growing number of biodiesel demonstration projects. 
They sold their product and began to earn a little money. 
Midwest Biofuels was the fi rst commercial manufacturer of 
biodiesel in North America; Bill and Doug were pioneering 
a new industry! Doug recalls: “We would load up drums of 
biodiesel and take them to the project at the St. Louis airport. 
We’d get the empty drums, replace them with full drums, and 
drive back.”
 Midwest Biofuels, based on Bill and Doug’s pilot plant, 
operated for 6-12 months and made an estimated 10,000 to 
12,000 gallons of biodiesel fuel. They made two products: 
SoyDiesel (biodiesel, for fuel), and SoyClean (an industrial 
solvent); they were exactly the same product, yellow methyl 
esters.
 Doug notes: “Over the ensuing years, Ayres was 
the visionary, with a very high I.Q. He was the market 
development and front man. I was the executioner, follow 
through guy, and political operator.” It soon became apparent 
that Midwest Biofuels could grow into a nice, valuable little 
company.
 1992 May–Procter & Gamble (P&G) contacted Bill 
and Doug and said they could supply all the methyl esters 
that Midwest Biofuels would ever need. “On the same 
day that the policemen who beat Rodney King in Angeles 
were acquitted [29 April 1992] and there were riots in Los 
Angeles, we held an open house and plant dedication at our 
production facility and announced that we were going to 
build a big plant to make methyl esters / biodiesel. Present at 
the open house were John Campbell of AGP, Brian Peterson 
of the Sunrider expedition, and a small number of other 
people. This was the fi rst time Ayres and Pickering had ever 
met John Campbell. We didn’t get much press coverage for 
our event, because the media was scurrying to cover the riots 
caused by the Rodney King story. However we also sent 
out news releases and one was published in the Wall Street 
Journal. The Procter & Gamble people read it, called us up, 
and said they wanted to talk with us. They brought in four 
people to meet with and convince us not to build our plant: 
Ray Bitzer (global sales manager), Ian Edwards (top man, in 
charge of their global operations for methyl esters), Howard 
“Mac” Findley, and one other man. P&G was already 
making methyl esters, which are a precursor to fatty alcohols 
which is a big product line is their line of surfactants (soaps 
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and detergents). Their main products in Kansas City were 
surfactants, methyl esters, and glycerol / glycerin. Procter 
& Gamble’s main goal was to prevent Bill and Doug from 
making glycerine, which is a big profi t center for them. They 
weren’t concerned about the methyl esters.
 The methyl esters that P&G made were all double 
distilled. That made them extremely pure, as clear as water, 
and more effective as an industrial solvent–whereas typical 
methyl esters (the type Bill and Doug had made at their pilot 
plant) were yellow in color. However the double distillation 
did not necessarily produce the best methyl esters for fuel; it 
removed some of the natural antioxidants that were present 
in yellow biodiesel and which helped to maintain product 
stability.
 It took about 1-2 months before Bill and Doug actually 
received their fi rst methyl esters from Procter & Gamble. 
Bill & Doug still sold the same two products under the same 
names, except that now both were double distilled and as 
clear as water. Continued.

779. Pickering, Doug. 2007. Pioneering commercial 
production of soy biodiesel in the USA. Part II (Interview). 
SoyaScan Notes. May 28. Conducted by William Shurtleff of 
Soyinfo Center.
• Summary: Continued: Now that Bill Ayres did not have to 
worry about making methyl esters, he devoted almost all of 
his time to developing new biodiesel demonstration projects. 
He worked closely with Kenlon Johannes in doing this, and 
both helped to raise grant money as well. Among the early 
projects that Bill played a major role in establishing were: 
(1) The University of Missouri-Columbia project with Leon 
Schumacher (1991). (2) Lambert Airport project in St. Louis. 
(3) The Cincinnati Transit project. (4) The Connecticut 
Transit project. (5) The Sunrider Expedition. “Bill Ayres was 
so committed to that project that he took a cash advance on 
his American Express credit card to pay for a transmission 
repair on Brian Peterson’s truck to keep him going–so he 
could call on these soybean councils to raise money. After 
Sunrider started on its journey around the world, we did all 
the logistics on all the fuel internationally.” It was a huge, 
complex, and very expensive project.
 1993 April–Bill Ayres and Doug talked with AGP, told 
AGP that they were stressed fi nancially, and ask for fi nancial 
support for their efforts to develop biodiesel. AGP asked 
“What is the minimum amount of money you would need to 
make it to the end of the year?” “We told them we needed 
$20,000 a month; they said they would give us $10,000 a 
month.” The money was paid from September to December 
(4 months). The money was needed, useful, and appreciated. 
The agreement ended at that time.
 1993 late–Procter and Gamble begins the shutdown 
of its Kansas City plant that makes methyl esters. At 
about the same time they raise their prices slightly. These 
changes have very little effect on Midwest Biofuels because 

P&G had always supplied methyl esters from one of its 3 
manufacturing plants in Kansas City, Cincinnati [Ohio], or 
Sacramento [California] (Doug and Bill never knew where 
it came from), or from that storage facility which had load-
out capability and was closest to the end user. For example, 
if there was an order from a project in Cincinnati, Doug 
and Bill arranged for a truck to be sent to the P&G plant 
there, they would load the truck with the desired amount of 
biodiesel, weigh it, and then the truck would deliver it to the 
project. There were various ways of getting the biodiesel 
from Procter & Gamble to Midwest’s clients.
 1994 Aug.–AGP makes an offer to fund Midwest 
Biofuels (still a subsidiary of Interchem), pay their payroll 
and travel expenses, etc., in essence to fund their operations. 
The ownership of Interchem (which did not include Doug) 
did not want to accept the offer, because they thought it 
would give AGP too large a share of the company for too 
little money. In September, AGP withdrew the offer. But 
the incident showed Bill and Doug that AGP was looking 
seriously at Midwest Biofuels.
 1994 Oct. 5–Bill and Doug resign from Midwest 
Biofuels / Interchem, and AGP immediately hires the two 
men as consultants; they were paid $5,000 a month each, 
until 1 May 1995. However, even though their income had 
improved, these were 7 months of hard times, working in 
limbo in Doug’s basement in Overland Park, Kansas. They 
had no supply of methyl esters, no samples, no brochures 
or literature–nothing. They had two phones, so they mostly 
talked to people.
 1995 April 7 to May 1–AGP establishes Ag 
Environmental Products LLC (AEP) as a joint venture; AGP 
owned 90% of the shares. and Doug and Bill each owned 
5%–with the option of working up to 10% ownership. AGP 
later “arranged so that the work-up to 10% never happened.” 
Doug recalls: “On May 1, when we left Kansas City to go 
to Omaha to sign the papers, Joe Meyer said ‘Have a name 
for the company and a name for the products before you get 
here.” Doug came up with three names: Ag Environmental 
Products for the company name (since the parent company’s 
name was Ag Processing Inc), SoyGold for the biodiesel 
(which was yellowish gold in color), and SoyClear for the 
double-distilled industrial solvent. AGP liked these names, 
and uses them to this day. After all the papers were signed, 
Bill and Doug each began to receive a paycheck. AEP was 
to “be a research and development company, which would 
develop new industrial demand for soybean oil and its 
derivative products.”
 Shortly after AEP was formed, with Bill and Doug 
as partners, they moved their headquarters out of Doug’s 
basement in Overland Park, Kansas, to 9804 Pfl umm Road, 
Lenexa (pronounced luh-NEX-uh), Kansas–about 3 miles 
southwest of Overland Park. They soon had biodiesel 
samples and literature.
 As soon as Procter & Gamble learned about AEP, they 
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notifi ed Bill and Doug that they would no longer supply 
them with methyl esters. Doug thinks there were two 
reasons for this. First, since AEP which was basically an 
oleochemical company (AGP crushed soybeans to produce 
oil and meal), they concluded that AEP would be producing 
its own methyl esters before long, and they didn’t want to be 
supporting a potential competitor.
 Second, shortly after AEP was established, Bill and 
Doug set up a meeting with Procter & Gamble. Doug recalls 
that John Campbell, who was there, “tried to dictate to them 
what he was going to pay them for their methyl esters.” P&G 
did not appreciate this. It was after this incident that P&G 
stopped selling to AEP.
 So Bill and Doug, with the permission of AGP’s Joe 
Meyer, a Group Vice President and John Campbell’s boss (at 
an open management meeting where Campbell was present), 
arranged another meeting with P&G, made amends, said that 
Campbell was “out of line” and that AEP still desired to buy 
methyl esters from them. “Bill and I gave P&G assurances 
that the industry was going to be a billion pound industry 
within 10 years. They said, ‘We think you guys are going to 
do it.’ We said, ‘There’s no reason for you not to participate 
all the way through.’” P&G changed their position about 4-6 
months after cutting off AEP, and started supplying them 
again with methyl esters–all double distilled as always, 
because AEP needed a double distilled product.
 Not long after AEP was founded, the new company 
began to establish storage facilities for their methyl esters. 
They acquired a storage tank of 3-5 million lb capacity just 
outside Cincinnati so they could load out as needed for 
railcars and trucks. They also positioned one or more rail 
cars (160,000 lb capacity) fi lled with methyl esters on a rail 
load-out site near Sacramento, California. Eventually they 
also had some storage in Omaha, Nebraska.
 1995 fall–Procter & Gamble began shutting down their 
plant in Kansas City, Kansas, as they expanded their plant in 
Cincinnati, Ohio, and kept their plant in Sacramento.
 As soon as AEP was established, with their supply from 
P&G cut off temporarily, Bill and Doug had to look for new 
suppliers.

780. Pickering, Doug. 2007. Pioneering commercial 
production of soy biodiesel in the USA. Part III (Interview). 
SoyaScan Notes. May 28. Conducted by William Shurtleff of 
Soyinfo Center.
• Summary: Continued: Over the years, they had been in 
touch with almost every maker of methyl esters worldwide. 
Now they shared these contacts with AGP. On behalf of 
AEP, both Bill and Doug, and AGP contacted these and 
placed orders. They purchased methyl esters (biodiesel) 
from Chemol (Greensboro, North Carolina; they are 
primarily a specialty molecule company in smaller volumes), 
Halterman Chemical (a custom producer from soybean oil 
out of Houston, Texas), Calgene (Chicago, Illinois), Surftec 

(Chicago), Carolina Byproducts, and Corsicana Chemical 
(Corsicana, Texas), and Procter & Gamble (Cincinnati, 
Ohio), At one point Halterman made a big batch of about 
2 million pounds of distilled methyl esters to meet fuel 
specifi cations.
 AEP was also in charge of supplying the methyl esters 
to the growing number of projects across America that 
needed them–on time, to meet specifi cations, and in the right 
quantity. AGP took care of all the accounting–billing and 
collecting the money.
 1995-2000–AEP developed tens of millions of pounds 
of demand for soy methyl ester products with names like 
SoyGold SoyDiesel, SoyGold 1000 (which replaced the 
industrial solvent name SoyClean, which was owned by 
Interchem and Midwest Biofuels), SoyGold 2000, SoyGold 
(plus some number) used in making special high-tech 
papers by one customer only, SoyGold (plus some number) 
that was an industrial solvent containing a surfactant to 
make it water rinseable, and SoyClear (the double distilled 
industrial solvent, which could have no color bodies present, 
as in coatings, and thus looked as clear as water). Other 
applications included agricultural adjuvants They had record 
sales and volume levels year after year. They even sold more 
than AGP could make.
 1996 Aug. (late)–AGP announced that it would build a 
new $6 million plant to make soy methyl esters at Sergeant 
Bluff, Iowa.
 1996 Nov.–AGP’s new plant starts to make methyl 
esters in Sergeant Bluff, Iowa. It had a capacity of 7 
million gallons/year (40 million lb/year). Bill and Doug 
were in charge of selling all of the methyl esters made by 
this new plant worldwide. The new relationship between 
AEP and AGP was different from the one Bill and Doug 
had had with Procter & Gamble: (1) AEP was guaranteed 
the lowest cost esters in the world, and the subsidiary had 
an exclusive agreement with AGP to provide all the soy 
methyl esters made in AGP’s new plant. AGP did not sell 
SoyGold to anyone but their subsidiary AEP (run by Bill 
and Doug; so AEP did not compete with AGP). (2) AEP 
was selling a methyl ester product made by AGP to meet a 
fuel specifi cation, whereas Procter & Gamble had to meet a 
generic specifi cation for the oleochemical industry–and not 
for fuel. Thus AGP’s SoyGold was a better product for use as 
a fuel.
 Unfortunately, during at least the fi rst three years, AGP’s 
plant never produced more than about 20% of the level 
it was designed to produce at due to design fl aws by the 
engineering and construction company, which Doug thinks 
was Crown Iron Works. Therefore AGP continued to order 
methyl esters (although in somewhat smaller quantities) from 
exactly the same suppliers it had ordered them from before 
November 1996, when AGP also started making them. AEP 
was able to sell more soy methyl esters than the AGP plant 
was able to make. So occasionally, at these times, they would 
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go to outside suppliers such as Chemol, and when the ester 
plant was shut down for maintenance and repair, or if they 
needed the special clear double distilled, they went to other 
suppliers. They did not distill at the AEP plant.
 During harvest time, the Union Pacifi c Railway was 
almost always backed way up and in gridlock. At this time 
of year AEP was often unable to get product from AGP’s 
plant because they couldn’t get railcars; they were all used 
for hauling soybean oil in and hauling methyl esters out. A 
joke has it Union Pacifi c’s vice president of logistics tried 
to commit suicide. He had himself tied and gagged and laid 
on the UP railroad track. He died of starvation. That just 
how bad it really was. AEP did its best to fi ll its orders from 
product stored in tanks across the country.
 2000 Nov. 1–AGP Chief Executive Offi cer Jim Lindsay 
retires. Joe Meyer, a Group Vice President, was put in charge 
of AEP; then he retired about a year after Lindsay. The years 
during which Bill and Doug worked under Jim Lindsay and 
Joe Meyer were good ones. They won a sales award and a 
plaque with a special dinner of recognition for achievement 
and profi tability. But after Lindsay and Meyer retired, 
everything changed–for the worse.
 Lindsay was replaced as CEO by Marty Reagan; he 
basically put John Campbell in charge of AEP and biodiesel. 
The subsequent confl ict that developed for Bill and Doug 
was largely with John Campbell. Doug thinks the confl ict 
was mainly about power and money. He and Bill were in line 
to be making bonuses of $500,000 a year. They had made 
substantial bonuses under Jim Lindsay but no where near six 
fi gures–although they were certainly on track to.
 2001–2003. More record volumes and record sales. 
Then in 2002 there starts an insidious sabotage of AEP’s 
profi tability by the new senior management at AGP. Bill and 
Doug fi le a formal complaint, requesting that management 
honor their written operating agreement.
 2003 Oct.–Bill and Doug are fi red from AEP by AGP. 
“They just closed the operation. This was a surprise to us 
and a breach of our contract, which said that all management 
functions would be discussed with all managers and owners. 
In exchange for our 5% ownership (each), they offered us 
the equivalent of $25,000 each, two-thirds of which was 
vacation pay, severance, etc. They then said, ‘We know you 
won’t like that, so you can sue us,’ and we did.
 “AEP had more than $20 million in yearly sales. Our 
forensic accountant told us that each of our 5% was worth 
roughly $1-1.5 million. We had record profi ts year after 
year until AGP began thinking about shutting down AEP. 
Then they made sure it began losing money; any controlling 
interest can make a company lose money and net worth if 
they want to. They began making six-fi gure contributions 
from AEP to political action committees or lobbying groups, 
and they increased the corporate overhead charges to AEP to 
a level that worked its way up to $28,000 a month. AEP had 
only 5 employees. That went on for more than two years, 

until they announced that AEP had to be shut down because 
it was not doing well fi nancially.
 John Campbell, who was now generally charge of 
AGP’s biodiesel operations threatened Bill and Doug by 
saying that AGP had the power to make AEP have no profi ts 
and they would never get any bonuses. “After Jim Lindsay 
retired, AGP did not value the fact that we were bring them 
a steady stream of new customers.” “John Campbell told us 
that the agreement that Jim Lindsay and Bill Lester signed 
with us would make it possible for us to make more than the 
CEO of AGP–and that’s not gonna happen.” The CEO of 
AGP at the time was Marty Reagan. Doug believes that Jim 
Lindsay, who was an honorable man, would have treated 
them fairly. “Jim was a tough businessman and demanding, 
but fair; people liked to work for and with him.”
 The lawsuit took about 2 years and the initial agreement 
contained a non-compete clause that lasted for 3 years after 
termination. Doug and Bill were fi nally forced to settle. They 
felt quite sure that if AGP had lost, they would have appealed 
the case.
 Doug is now in the commercial concrete business. 
His company forms it, pours it, and fi nishes it. “You know 
who wins in lawsuits: Accountants and lawyers. We did 
not get enough out of it to make the lawsuit worth it–just a 
token amount. We had hundreds of thousands of dollars in 
legal and accounting fees. Do you know the defi nition of a 
pioneer? Somebody laying face down on the trail with an 
arrow stuck in his back. If AGP had done something rational 
and fair, we would have accepted it and gone quietly away.” 
Doug agrees with Bill Ayres that they did not get a good deal 
from AGP for the biodiesel marketing company they had 
built.
 Today Doug, a pioneer in biodiesel in the USA, is 
with a concrete company named Concrete, Masonry and 
Restoration.

781. Iowa Soybean Review (Iowa Soybean Association, 
Urbandale, Iowa). 2007. Soybean checkoff salutes biodiesel: 
success, optimistic about future. 18(7):9. Spring.
• Summary: “As spring fi eld work and crop planting nears its 
end, the United Soybean Board (USB) and soybean checkoff 
continue to encourage farmers to use soy biodiesel in their 
tractors, vehicles and other diesel-powered equipment. 
Biodiesel helps increase engine lubricity and provides other 
diesel engine benefi ts. With increased availability throughout 
the United States, it offers a great alternative to petroleum.
 “Since 1990, the soybean checkoff has been the major 
supporter of biodiesel research and promotion. U.S. soybean 
farmers had a vision to develop a renewable fuel made from 
soybeans that could ease dependence on foreign oil, increase 
engine performance and build a competitive new market for 
their crop. U.S. soybean farmers collaborated to develop 
and promote biodiesel use among each other and especially 
among all diesel users. And as the industry recognizes 
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National Biodiesel Day–celebrated on March 18, in honor of 
Rudolph Diesel’s birthday–soybean farmers will be thinking 
of ways to enhance the current success of their product.
 “’U.S. soybean farmers have enjoyed plenty of success 
in our industry over the years, and biodiesel has to be one of 
the most notable feathers in our cap,’ says USB Chairman 
Eric Niemann, soybean farmer from Nortonville, Kan. 
‘Farmers have been true champions regarding promotion 
of biodiesel to fuel suppliers and diesel users across the 
countryside. We helped form the National Biodiesel Board 
(NBB), which continues to drive biodiesel research, 
promotion and help pump this fast- growing renewable fuel 
into the nation’s petroleum infrastructure.”
 “From working with the Environmental Protection 
Agency (EPA), the National Renewable Energy lab and the 
Department of Energy on engine and health effects testing, 
U.S. soybean farmers are building a quality assurance 
program. It is with such programs that NBB and the soybean 
checkoff continue to make strides regarding biodiesel 
awareness, performance and quality.
 “With NBB estimating over 225 million gallons of 
biodiesel used in 2006, U.S. soybean farmers know that 
there’s considerable future potential. Industry representatives 
from across the soybean value chain joined together last fall 
to create a coalition called Soy 2020. The effort assessed 
possible scenarios regarding the future of the soybean 
industry through the year 2020 and developed strategies to 
address uncertainties. After evaluating scenarios, Soy 2020 
members noted that reducing dependence on foreign oil is 
essential, and that biodiesel will remain a certainty through 
2020.
 “To promote the benefi ts of biodiesel, USB has worked 
with NBB and Qualifi ed State Soybean 
Boards (QSSB) to improve availability. 
This year’s campaign focuses on 
biodiesel quality and performance. The 
campaign highlights the recommendation 
of purchasing biodiesel from fuel 
marketers that are certifi ed under the 
BQ-9000 program. BQ-9000 is a NBB 
quality control program and encourages 
biodiesel manufacturers and marketers 
to participate. Currently, 17 companies 
are accredited producers, which represent 
about 40 percent of the biodiesel 
industry’s capacity.
 “Farmers and other general diesel 
users continue to ask, ‘How will biodiesel 
perform in my engine, and what’s the 
cost?’ Diesel engines require few or 
no modifi cations when running on 
biodiesel blends. It can be easily blended 
with petroleum diesel at any level. The 
renewable fuel also lowers harmful 

emissions and decreases U.S. dependence on foreign oil. 
Research also shows the industry will boost local economies 
by producing over 39,000 jobs in the United States by 2015. 
Plus, with a federal tax incentive in place, biodiesel can be 
priced competitively with regular diesel.
 “’As soybean farmers, we understand the importance 
of promoting our product to fellow farmers and other diesel 
users,’ says Niemann. ‘To keep ourselves competitive in the 
future, we will have to continue to partner with NBB, QSSBs 
and industry to increase demand for biodiesel. We know that 
fi ve of 10 soybean farmers use biodiesel. We won’t rest until 
that number is 10 of 10.’”
 A photo shows a man saluting, the tips of his fi ngers 
held to the front of his cap.

782. Mescher, Kelly. 2007. National Biodiesel Board 
conference outstanding success: fuel quality is paramount 
in maintaining loyal customers, creating new ones. Iowa 
Soybean Review (Iowa Soybean Association, Urbandale, 
Iowa) 18(7):16. Spring.
• Summary:  “The annual National Biodiesel Conference 
was held in early February in San Antonio, Texas. And 
attendance was at an all-time high, says Ron Heck, director 
for the Iowa Soybean Association (ISA) and farmer near 
Perry, Iowa.
 “’In the four years since the fi rst conference, the interest 
in biodiesel has soared,’ Heck says. ‘About 600 people 
attended the fi rst conference, and it has grown exponentially 
ever since.’
 “Biodiesel has attracted support from Congress, 
the president and a growing list of celebrities. But most 
promising may be the number of investors in attendance 
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ready to turn their interests into action.
 “’The increasing attendance has been from investors in 
biodiesel,’ Heck continues. ‘Farmers were a very small part 
of the crowd. It was very satisfying to see the interest from 
all over the country, underscoring what a great new market 
opportunity this has been.’
 “And it’s a market ready to explode onto the 
marketplace, Heck believes. However, fuel quality standards 
are of the utmost importance in order to keep consumer 
interest alive and running.
 “’With all of this new interest and new customers, fuel 
quality is extremely important,’ Heck continues. ‘If new 
customers try some biodiesel that does not meet fuel quality 
specifi cations, it will be hard to keep them as biodiesel 
supporters. NBB [National Biodiesel Board] continually 
focuses on fuel quality, stressing the importance to fuel 
producers and distributors that meeting or exceeding the 
ASTM [American Society for Testing and Materials] 
standards is absolutely necessary to continue to expand our 
growing market.’
 “The annual conference is extremely important for a 
variety of reasons, says Ed Ulch, director for both NBB 
and ISA and farmer near Solon, Iowa. ‘The conference 
is responsible for a number of things, including biodiesel 
education, awareness, sharing ideas, creating opportunities 
and solving problems, among others,’ Ulch says. ‘But the 
conference, and NBB itself, creates a unifi ed approach to the 
challenges facing the industry.’
 “Some of the challenges they are focused on include 
public policies that support biodiesel at both a state and 
federal level, biodiesel fuel quality, consumer confi dence, 
user feedback, market development and original engine 
manufacturers (OEM) support, just to name a few.
 “Ulch expects to continue seeing a growing interest and 
support for biodiesel.
 “’We used three times the amount of biodiesel last 
year as we did the year before,’ Ulch says. ‘The number of 
exhibits at the NBB conference more than doubled that of 
last year to over 300 this year. There were over 40 sessions 
covering a variety of biodiesel subjects. Attendance was 
3,859 people, up from about 2,400 last year. Participants 
included government offi ces, scientists, academics, OEMs, 
farmers and those in the front line of the industry.’
 “For more information, visit www.biodiesel.org.”
 A photo shows a hand holding a gas pump as it pumps 
biodiesel blend into a white vehicle.

783. United Soybean Board; Iowa Soybean Association; 
Illinois Soybean Association; National Biodiesel Board. 
2007. Do something nice for your engine. Iowa Soybean 
Review (Iowa Soybean Association, Urbandale, Iowa) 
18(7):Inside front cover. Spring.
• Summary:  See next page. “Hard-working diesel engines 
deserve a little pampering. So treat yours to soy biodiesel. 

For about the same price you’re paying now, a 2 percent 
blend, called B2, can signifi cantly reduce engine wear 
without sacrifi cing horsepower, torque or fuel consumption.
 “Show your engine a little appreciation. Find out more 
at biodiesel.org, and visit BQ-9000.org for a list of certifi ed 
suppliers.”
 A photo, fi lling about 80% of the page, shows a diesel 
engine in an old-fashioned bathtub in front of a farmhouse 
window.

784. Ag Innovation News (AURI–Agricultural Utilization 
Research Inst., Waseca, Minnesota). 2007. Project 
summaries: AURI Center for Producer-Owned Energy 
Projects, 2004-2006. 16(2):3-4. April/June.
• Summary: Under the fi rst heading, “Biodiesel,” are four 
completed projects. For example:
 “Towboats on biodiesel
 “Test biodiesel blends of 20 to 50 percent in slow-rpm 
towboat diesel engines
 “Opportunity and idea:
 “Environmentally-friendly fuels needed for river boats.
 “Fuel Mississippi River towboats with biodegradable 
biodiesel.
 “Partners:
 “Minnesota Soybean Growers and Soybean Research & 
Promotion Council
 “Center for Diesel Research
 “Biotransportation
 “Outcome:
 “Biodiesel blends can be used successfully with minor 
modifi cations in engines and fuel systems.
 “Fuel effi ciency and emissions tests will be done in 
2007.”

785. Ag Innovation News (AURI–Agricultural Utilization 
Research Inst., Waseca, Minnesota). 2007. Biodiesel green 
power. 16(2):7. April/June.
• Summary: “In Minnesota, by using a 2-percent biodiesel 
blend, we can annually:
 “Reduce poisonous carbon monoxide emission by more 
than 800,000 pounds.
 “Reduce ozone-forming hydrocarbon emissions by 
almost 91,000 pounds.
 “Reduce hazardous diesel particulate emissions by 
almost 70,000 pounds.
 “Reduce acid-rain-causing sulfur dioxide emissions by 
more than 70,000 pounds.
 “Reduce harmful and cancerous polycyclic organic 
matter impacts to streams, wildlife and humans by more than 
80 percent.
 “Extend the fossil diesel supply almost four-fold for 
every gallon of petrodiesel replaced.
 “Create demand for more than 15 million gallons of 
biodiesel.
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 “Use oil from more than 11 million bushels of soybeans.
 “Add 1.7 to 4.2 cents to the value of a bushel of beans.
 “Increase the state’s gross farm income by $4 to $11 
million, and decrease federal soybean loan payments.
 “Source: Minnesota Soybean web site: mnsoybean.org”

786. Green, Cindy, 2007. Biodiesel unplugged: Researchers 
fi nd it wasn’t just soydiesel clogging fuel fi lters in late 
2005. Ag Innovation News (AURI–Agricultural Utilization 
Research Inst., Waseca, Minnesota) 16(2):6-7. April/June.
• Summary: “Don’t blame it all on biodiesel .
 “In the fall 2005, soon after a Minnesota mandate kicked 
in requiring a 2-percent biodiesel blend, truckers and bus 
drivers started complaining that the soy-based diesel was 
clogging fuel fi lters. Just before Christmas, the state lifted 
the mandate for 21 days, then extended the waiver another 
30 days until the fuel-plugging problems could be solved.
 “’Quality issues were taken seriously and addressed by 
Minnesota biodiesel producers,’ says Rose Patzer, AURI 
associate scientist. Clogged-fi lter complaints subsided after 
producers made sure all biodiesel going on the market met 
quality standards, and the 2-percent mandate went back into 
effect.
 “But was biodiesel the problem? ‘In some cases, yes, 
but many other things contributed,’ Patzer says. ‘We haven’t 
seen many issues with Minnesota’s biodiesel this season. 
And most of those were relating to higher blends or biodiesel 
that was produced from other states.’
 “AURI just released fi ndings of its two-year study of 
blended-fuel fi lter plugging. While results are not conclusive, 
it’s likely that storage issues, water contamination, microbes 
and other secondary causes are as much to blame as fuel 
quality.
 “Perfect storm: Filter clogging in late 2005 was caused 
by several converging circumstances. ‘It was a perfect 
storm–a coming together of bad events’ Patzer says. The 
temperatures dropped to around zero degrees, which can 
cause gelling in high-percentage biodiesel blends. ‘Last year 
people were regularly using blends above the recommended 
levels. They are taking destiny into their own hands when 
they go higher than B20.’
 “Hurricane Katrina exacerbated the problems. 
‘Terminals ran out of fuel. When a tank is emptied, sediment 
settles at the bottom,’ for microbes to feed on.
 “But most of the contamination was water in fuel 
storage tanks. ‘Diesel will always be on top of the water, but 
if there are bugs, the interface between the fuel and water is 
where they’ll survive,’ Patzer says. She explains that in both 
biodiesel and petrodiesel, if a thin grey line is present in the 
fuel tank, that indicates live microbes are present. ‘If the line 
is black, generally they’re dead.’
 “’We want to isolate and identify the microbes, then 
take those cultures and put them in biodiesel and see what 
damage they do.’

 “Too clean: ‘From my perspective, I don’t think we’ll 
ever resolve (the plugging issue) because we don’t have all 
the pieces–but through characterizing, we can come to some 
conclusions.’
 “Acting like a cleaning agent, biodiesel may remove 
sludge and varnish-like deposits in tanks and components, 
which can plug fuel fi lters. Chemicals will kill the bacteria 
but water needs to be pumped out fi rst, and emptying and 
cleaning tanks can be expensive.
 “A 2004 U.S. Department of Energy biodiesel handling 
report says that using blends with 20-percent biodiesel or 
less minimizes problems with tank sediments, although fi lter 
plugging may be an issue in the initial weeks of B20 use. The 
DOE recommends always storing blends above 20 percent in 
clean, dry tanks as is recommended for conventional diesel.
 “High glycerin concentrations in biodiesel can also 
cause a wax coating on fuel fi lters. But if fuel is stored below 
ground where it’s better insulated and warmer than above-
ground storage, there may be fewer problems with glycerin.
 “Soy sterol glucosides are another contaminate 
and usually eliminated during soybean oil or biodiesel 
production, but it can remain in up to 3 percent of the fuel. 
‘We need to fi gure out how to make sure it’s eliminated,’ 
Patzer says.
 “Inconclusive tests: When Minnesota truckers started 
having problems with clogged fi lters in October 2005, 
some were advised to send their fi lters to AURI’s oils lab in 
Marshall for testing.
 “’One of the problems was, we were never able to obtain 
an actual diesel sample,’ Patzer says, so the oils lab didn’t 
know if the trucker had used B2, B5, B20, 100-percent 
biodiesel or regular diesel when the gelling occurred. ‘We 
only had part of the picture.’
 “Biodiesel may not even have been a factor. Lower-
sulfur petrodiesels now on the market could be prone to 
contamination, as sulfur has an anti-microbial effect
 “’When there is a (fuel) quality issue, then we have an 
obvious answer–through chemical analysis. When it isn’t a 
quality issue–it could be water in the bottom of a tank where 
there could be microbial activity.’
 “’There is no one answer–and no one cure-all,’ Patzer 
says. ‘There are many problems, many different issues.’”
 A photo shows two female researchers at AURI 
examining a clogged fi lter, one of many sent to AURI by 
truckers in late 2005.

787. Green, Cindy. 2007. The beauty of biodiesel. Ag 
Innovation News (AURI–Agricultural Utilization Research 
Inst., Waseca, Minnesota) 16(2):7. April/June.
• Summary: “Biodiesel is nontoxic, biodegradable and 
reduces emissions of carbon monoxide, hydrocarbons and 
particulates. Unlike other alternative fuels, it can be used in 
unmodifi ed engines, even in its pure form.
 “Biodiesel can be made from almost any oilseed crop, 
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animal fat or restaurant waste grease. It is produced primarily 
from soybean oil in the United States and rapeseed in 
Europe.
 “The fuel is produced by plant or animal oil 
transesterifi cation: oil is combined with alcohol to produce 
the chemical compounds esters and glycerin. Esters are used 
for biodiesel and glycerin is the coproduct used in dozens of 
products such as soaps and cosmetics.
 “The cost is slightly higher than regular diesel, but the 
federal government offers a rebate to companies blending 
biodiesel, making it competitive with petrodiesel
 “In fuel blends with 20-percent biodiesel or lower, it 
performs as well as conventional diesel. ‘This product looks 
like, stores like, pumps like, and burns like diesel fuel. It 
requires no modifi cations in our fueling infrastructure, no 
extensive training for driver or mechanics, and no major 
modifi cations to the vehicle,’ writes Denny Coughlin, 
Minneapolis Public Schools bus fl eet manager, in the 
February 2006 issue of School Transportation News.
 “’The fuel tank, lines, fi lters and injectors will generally 
accept lower levels of biodiesel mixtures with no noticeable 
changes.’
 “Minnesota is one of several states that has adopted 
American Society of Testing and Materials biodiesel quality 
standards. The National Biodiesel Board also offers a ‘seal of 
approval’ stamp for biodiesel marketing.
 “While most highway vehicles use 2- to 20-percent 
biodiesel blends, pure 100-percent biodiesel is used in 
environmentally sensitive areas such as wetlands and 
national parks because it is nontoxic and biodegrades as fast 
as sugar. It’s also used in enclosed areas such as warehouses 
and mines because its fl ash point is nearly twice as high 
as petrodiesel–300 degrees F–making it safer to store and 
handle.”

788. McKee, David. 2007. Focus on Paraguay: Soy complex 
accounts for 10% of nation’s gross domestic product and the 
biggest share of its exports. World Grain 25(6):32, 34-36. 
June.
• Summary: Paraguay is a land-locked nation between Brazil 
and Argentina; it is relatively poor, lightly populated, and 
pastoral. The expansion in soybean acreage during the past 
10 years has been rapid and is still accelerating. In 2007 the 
country planted 2.4 million hectares of soybeans.
 , Bunge, Cargill and Louis Dreyfus each has a major 
presence in the country, but Cargill is the most important. 
“Relying on its own network of 40 country elevators and port 
facilities, the Paraguayan subsidiary Cargill Agropecuaria 
S.A. originates 1.3 million tonnes of soybeans and grain 
per year.” Although Cargill crushes 65% of the soybeans it 
originates, most of the beans are exported on barges down 
the Ria de la Plata to Uruguay, Argentina, or Brazil for 
“transshipping in ocean vessels.”
 A bar chart shows Paraguay’s soy complex exports (in 

1,000 metric tons) from 2000-01 to 2006-07. Soybeans are 
by far the biggest item exported, followed by soybean meal 
and soybean oil. Address: Grain industry consultant.

789. Lester, Bill. 2007. More on AGP and soy biodiesel 
(Interview). SoyaScan Notes. July 8. Conducted by William 
Shurtleff of Soyinfo Center.
• Summary: When Bill Lester retired from AGP on 1 June 
1993, John Campbell took Bill’s place as vice president 
of government relations. John was hired by AGP in late 
1991, specifi cally to take Bill’s place when Bill retired. He 
worked with Bill for over a year, learning the job he would 
step into. When AGP hired John Campbell, he was deputy 
undersecretary of agriculture at USDA in Clayton Yeutter’s 
administration. “He was a high-powered young man when 
we took him on board.”
 Actually John assumed only part of Bill’s 
responsibilities. John’s titled was “Assistant Vice President 
for Corporate Relations.” It took three men to do the work 
that Bill had been doing. Address: Omaha, Nebraska.

790. Seedling (Quarterly Newsletter of Genetic Resources 
Action International, Barcelona, Spain). 2007. Soya nexus in 
South America. July. p. 51-53. [24 footnotes]
• Summary: “Biodiesel made from soya oil is the latest 
chapter in the conquest of South America by soya, a crop that 
enshrines a new form of agricultural exploitation in which 
the giant agro-industrial corporations play a dominant role.”

791. CPM; Crown Iron Works. 2007. CPM acquires Crown 
Iron Works (News release). Waterloo, Iowa. 1 p. Aug. 16.
• Summary: “Waterloo, Iowa–CPM, the world’s leading 
supplier of process equipment and technology for the animal 
feed, oilseed, biofuels and human food processing industries, 
announces the acquisition of Crown Iron Works based in 
Minneapolis, Minnesota.
 “Crown Iron Works is the global leader in thermal, 
mechanical and Chemical process equipment for the oilseed 
extraction, edible oil refi ning, oleochemical and biodiesel 
industries. CPM’s Roskamp Champion is the global leader in 
oilseed cracking, fl aking, and meal processing equipment for 
the oilseed industry.”
 “’Crown and CPM have a long history of collaboration 
on customer projects to deliver the most effi cient and 
productive systems in the oilseed industry,’ said Cliff 
Anderson, Crown Iron Works president. ‘The marriage of 
these two companies will be a great benefi t to our customers 
and employees as we strive to continue our legacy of 
providing superior process solutions.”
 “The transaction includes Europa Crown Limited based 
in Hull, England, and the majority joint venture interest in 
Crown Friendship Engineering Company based in Wuhan, 
China. Crown Iron Works will continue operations at its 
current locations.”
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 “CPM has more than 750 employees with production 
facilities in the Americas, Europe and Asia. For more 
information visit www.cmproskamp.com or www.crowniron.
com.”

792. Robinson, Elton. 2007. High soybean prices take a bite 
out of biodiesel. Western Farm Press 29(19): Aug. 18.
• Summary: The price of soybean oil is currently much too 
high, due to a lot of speculation. It should be selling for 
about 25 cents a pound.
 Instead. with soybean futures at about $8.50 a bushel, 
soybean oil futures on the Chicago Board of Trade had 
risen to almost 40 cents a pound by July 18. “It takes 7.5 
pounds of soybean oil to make a pound of biodiesel. Forty 
cents a pound times 7.5 equals $3 per gallon invested in the 
oil itself.” This is before the oil is further processed. That 
is a very expensive starting point if you’re going to make 
biodiesel. If soybean oil prices rise too high, biodiesel plants 
have three choices: they can either shut down, slow down, or 
use some other less expensive type of animal or vegetable fat 
as a feedstock.

793. Biofuels for transport: Global potential and implications 
for sustainable energy and agriculture. 2007. London and 
Sterling, Virginia: Earthscan. xxviii + 452 p. Index. 24 cm. 
[100+* ref]
• Summary: This hefty book received excellent reviews 
from Amory B. Lovins (Chairman and Chief Scientist, 
Rocky Mountain Institute), Vinod Khosla, and Julia Marton-
Lefevre (Director General, IUCN [World Conservation 
Union / International Union for the Conservation of Nature 
and Natural Resources; founded Oct. 1948 in France, now 
located near Gland, Switzerland]).
 Contents: List of fi gures, tables and boxes. 
Acknowledgements. Preface. Executive summary. Note to 
readers. List of acronyms and abbreviations.
 Part I: Status and global trends. 1. Current status of the 
biofuels industry and markets. 2. Liquid biofuels: A primer. 
3. First-generation feedstocks (incl. oilseed crops).
 Part II: New technologies, crops and products. 4. Next-
generation feedstocks. 5. New technologies for converting 
biomass into liquid fuels. 6. Long-term biofuel production 
potentials.
 Part III: Key economic and social issues. 7. Economic 
and energy security. 8. Implications for agriculture and rural 
development. 9. International trade in biofuels.
 Part IV: Key environmental issues. 10. Energy balances 
of current and future biofuels. 11. Effects on greenhouse gas 
emissions and climate stability. 12. Environmental impacts 
of feedstock production. 13. Environmental impacts of 
processing, transport and use.
 Part V: Market introduction and technology strategies. 
14. Infrastructure requirements. 15. Vehicle and engine 
requirements. 16. Transfer of technology and expertise.

 Part VI: The policy framework. 17. Biofuels policy 
around the world. 18. Standards and certifi cation schemes.
 Part VII: Recommendations. 19. Recommendations for 
decision makers.
 Part VIII: Country studies. 20. Biofuels for 
transportation in China. 21. Biofuels for transportation 
in India. 22. Biofuels for transportation in Tanzania. 23. 
Biofuels for transportation in Brazil. 24. Biofuels for 
transportation in Germany.
 Appendixes:
 1. Per Capita Consumption of Gasoline and Diesel, 
2002.
 2. World Producers of Petroleum and Biofuels.
 3. Biofuels as a Percentage of Gasoline and Diesel 
Consumption.
 4. Block Diagram of Ethanol + F-T Fuels + GTCC
 5. Overview of Key Elements and Correlations 
Determining Bioenergy Potential
 6. Flow Chart of Bioenergy System Compared with 
Fossil Reference Energy System
 7. Selected Standards and Certifi cation Schemes 
Relevant to Biofuel Production and Trade.
 Glossary of terms. Notes.
 List of 24 Figures.
 List of 41 Tables.
 List of 7 boxes.

794. Charles, Sean. 2007. Soybean demand continues to 
drive production (Document part). In: Linda Starke, ed. 
2007. Vital Signs 2007-2008: The Trends that are Shaping 
Our Future. New York, NY: W.W. Norton & Co. 166 p. 166 
p. See p. 22-23; 13, 24, 40. [28 ref]
• Summary: Figures show: (1) Graph of world soybean 
production, 1961-2005. It has risen steadily and continues 
to accelerate. In 2005 world soybean production reached a 
record 214 million tons.
 (2) Pie chart of soybean production: Top seven 
countries, 2005 (in million tons): 1. United States 83.4. 2. 
Brazil 53.1. 3. Argentina 38.3. 4. China 16.8. 5. India 6.3. 6. 
Paraguay 3.5. 7. Canada 3.2. Note that the top 4 countries 
accounted for 90% of world production. Over the past 25 
years, U.S. market dominance has eroded, as Brazil and 
Argentina have risen. “The United States produced 60% of 
the world’s soybeans in 1980 but only 35% in 2005.
 (3) Graph of world soybean harvested area, 1961-2005. 
It has risen steadily and is accelerating.
 A table shows “World soybean production 1961-2005” 
(million tons). It grew from 27 in 1961 to 59 in 1973, to 101 
in 1985, to 160 in 1998, to 2005 in 2004 and 214 in 2005.
 The declining role of the USA as an “exporter can 
be traced to increased competition from South American 
producers, growing domestic competition with corn, the 
production of biodiesel, and the resistance in some markets 
to genetically modifi ed (GM) soybeans.”
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 A major source of information is FAO’s FAOSTAT 
Statistical Database, at faostat.fao.org. Address: Worldwatch 
Inst., 1776 Massachusetts Ave., N.W., Washington, DC 
20077-6628.

795. Pinto, Rodrigo G.; Hunt, Suzanne C. 2007. Biofuel 
fl ows surge (Document part). In: Linda Starke, ed. 2007. 
Vital Signs 2007-2008: The Trends that are Shaping Our 
Future. New York, NY: W.W. Norton & Co. 166 p. 166 p. 
See p. 40-41. [28 ref]
• Summary: Figures (graphs) show: (1) World biofuel 
production, 1975-2006. It has risen dramatically since the 
year 2000 (when it was about 18 million liters), to about 
44.3 million liters in 2006, when 86.2% of the total was 
ethanol and the remaining 13.8% was biodiesel. (2) Ethanol 
production, United States and Brazil, 1975-2006. Brazil has 
long been the larger producer, but was passed by the USA in 
2005. (3) Biodiesel production, top four nations, 2002-06. 
Germany has been by far the leader for these fi ve years. In 
2006, Germany was followed by: USA (#2), France (#3), 
Italy (#4).
 A table shows “World ethanol production 1975-2006, 
and biodiesel production 1991-2006.” Biodiesel production 
grew from 11 million liters in 1991, to 143 million liters in 
1993, to 1,063 million liters in 2001, to 6,153 million liters 
in 2006 (preliminary; up 80% over 2005).
 The growth of world biodiesel production was propelled 
by especially rapid production increases in Malaysia, China, 
Colombia, Brazil, the Philippines, and the United States.
 “The main forces driving this expansion include high 
[petroleum] oil prices, the use of ethanol in place of toxic 
fuel additives such as MTBE and lead, mounting concerns 
about climate change, and a growing array of government 
mandates and incentives that have strong support from the 
agricultural sector.”
 Notes: There are 1,136 liters of biodiesel in a ton; a liter 
of biodiesel contains roughly 87 percent as much energy as a 
liter of diesel.

E.O. Licht’s World Ethanol and Biofuels Report is 
often cited as a good source of information on the global 
picture. Most biodiesel in the USA is made from soybean 
oil. The National Biodiesel Board is a trade association 
for the U.S. biodiesel industry, which works to promote 
policies, regulations, research and development that will 
lead to the increased production and use of biodiesel. Its 
counterpart for ethanol is the Renewable Fuels Association. 
Address: Worldwatch Inst., 1776 Massachusetts Ave., N.W., 
Washington, DC 20077-6628.

796. Stalcup, Larry. 2007. Willie’s star quality rubs off on 
biodiesel: BioWillie is part of Willie’s Place, a traveler’s 
oasis in Central Texas built by the Red-Headed Stranger. 
Corn and Soybean Digest. Aug. p. 16-17.
• Summary: Willie Nelson has long been an advocate for 

farmers, and now for fuel producers. He uses a different 
approach in promoting biodiesel to America’s truckers and 
others. He uses this clean-burning “vegetable fuel” in his 
wife’s car, his car, and his tour buses when he’s on the road.
 Willie’s “belief in biodiesel and biofuels in general led 
to the growth of Willie’s Place, a truck stop/entertainment 
center–equipped with a biodiesel plant–in central Texas at 
Carl’s Corner. The location was established in the late 1970s 
when Willie’s buddy, Carl Cornelius, bought the land...”
 Color photos show: (1) Willie Nelson smiling. (2) The 
Whiskey River Saloon, part of the entertainment complex at 
Willie’s Place at Carl’s Corner, Texas.

797. Starke, Linda. ed. 2007. Vital signs 2007-2008: The 
trends that are shaping our future. New York, NY: W.W. 
Norton & Co. 166 p. Illust. 24 cm. [28 ref]
• Summary: Covers 44 global trends that are shaping our 
future, with a brief analysis of each, plus charts and graphs to 
provide a visual comparison over time.
 Contents: Acknowledgments. Preface, by Christopher 
Flavin, president.
 Part I: Key indicators. Food and agriculture trends: 
Grain production falls and prices surge. Soybean demand 
continues to drive production. Meat output and consumption 
grow. Seafood increasingly popular and scarce. Irrigated area 
stays stable. Energy and environment. Social and economic 
trends. Transport and communication trends. Confl ict and 
peace trends.
 Part II: Special features: Food and agriculture features: 
Agribusinesses consolidate power. Egg production doubles 
since 1990. Avian fl u spreads. Environment features: Climate 
change affects biodiversity. Threats to species accelerate. 
Invasive species drive biodiversity loss. Ocean pollution 
worsens and spreads. Bottled water consumption jumps. 
Sustainable communities become more popular. Social and 
economic features. Notes. The Vital Signs Series.
 “The earth is not dying, it is being killed, and the people 
killing it have names and addresses,” said Utah Phillips, an 
American labor organizer and folk singer born in 1935 (p. 9).
 “Modern diets also aggravated our impact [on the 
environment]: raising the livestock needed to produce the 
276 million tons of meat consumed in 2006 was responsible 
for almost a fi fth of greenhouse gas emissions” (p. 9).
 “Each year the signs of an unraveling global 
environment become a little clearer.” Atmospheric levels of 
carbon dioxide, now about 382 parts per million, about 35% 
higher than just before the industrial revolution (p. 9).
 An important new element in global sustainability crisis 
is now emerging. “Global energy and food markets have 
collided over the past year,...” This will put “unprecedented 
stress on Earth’s land and water resources” and “will present 
diffi cult choices for policymakers for a long time to come” 
(p. 13). Note that in the USA, the two main crops affected 
are corn (for ethanol fuel) and soybeans (for biodiesel fuel). 
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Address: Worldwatch Inst., 1776 Massachusetts Ave., N.W., 
Washington, DC 20077-6628.

798. Feedstuffs. 2007. CPM acquires Crown Iron Works. 
79(36):15. Sept. 3. *
• Summary: Crown is based in Minneapolis, Minnesota. The 
acquisition brings CPM into the biodiesel and alternative 
fuels arena. CPM is owned by private equity group Gilbert 
Global. The acquisition doubles the size of CPM.

799. Bennet, Jen. comp. 2007. Largest biodiesel plant opens. 
Corn and Soybean Digest. Sept. p. 22.
• Summary: “The biodiesel industry has come of age 
with the opening of Imperium Renewables’ 100-million-
gallon-per-year (mgy) biodiesel facility. The Grays Harbor, 
Washington, plant will meet or exceed ASTM standards, the 
fi rm says.
 “The facility can create biodiesel from numerous 
different feedstocks even simultaneously. The plant’s 
location offers strategic connections to rail, road and water 
transportation.
 “More than 250 million gallons of biodiesel were 
consumed in the U.S. in 2006, up from 75 million in 2005.”

800. Bennet, Jen. comp. 2007. Minnesota mandates B20 
biodiesel. Corn and Soybean Digest. Sept. p. 22.
• Summary: “Minnesota hopes to boost the level of biodiesel 
sold there from 2% today to 20% by 2015. Governor Tim 
Pawlenty will bring this ‘B2 to B20’ plan to the legislature 
during the regular 2008 legislative session.
 “’Minnesota has led the nation in unleashing a 
renewable energy revolution,’ Governor Pawlenty said. ‘It’s 
time for us to continue to blaze the trail to a cleaner, more 
secure energy future.’ Minnesota originally mandated 2% 
biodiesel in 2005.”

801. Morrison, Liz. 2007. Meet your next tank of gas: 
camelina to sorghum–a look at new energy crops. Corn and 
Soybean Digest. Sept. p. 13-14.
• Summary: “Someday your car might run on grassoline. 
Grasses are among the most promising new energy crops.”
 Details are given on sorghum, miscanthus, switchgrass, 
camelina, and corn stover (the leaves, stalks, and cobs left 
over after the grain has been harvested).

802. Archer Daniels Midland Co. 2007. Annual report: 
Growing opportunity. P.O. Box 1470, Decatur, IL 62525. 6 + 
84 p. Oct. 28 cm.
• Summary: Net sales and other operating income for 2007 
(year ended June 30) were $44,018 million, up 20.3% from 
2006. Net earnings for 2007 were $2,162 million, up 64.8% 
from 2006, and the company’s third consecutive year of 
record earnings. Earnings per share have risen each year, 
from about $0.60 in 2003 to $3.30 in 2007. Cash dividends 

and shareholders equity have also increased steadily.
 On pages 2-3 is a color photo of and message from 
Patricia A. Woertz, Chairman, CEO, and President of . “By 
almost any measure, 2007 was an excellent year for .” In a 
fi rst for , the company bought back 15.4 million shares of  
stock.  opened two new biodiesel plants in the U.S., and one 
in Brazil, and expanded its oilseed crushing capacity at fi ve 
North American plants.
 On the outside front cover is a color illustration showing 
how “ is uniquely positioned at the intersection of three 
global trends: growing demand for food to feed the growing 
and more prosperous global population; increasing demand 
for energy agriculture and, in particular, transportation 
fuels from renewable resources; and growing desire for 
environmental improvement.”
 ’s global network, operating in 60 countries, has 240 
processing plants and 27,000 employees. “ is the global 
leader in BioEnergy: the largest producer of ethanol in 
the U.S., and one of the largest producers of biodiesel in 
Europe.” “ operates one of the largest and most advanced 
origination, transportation and logistics networks in the 
world. Through a fl eet of trucks, railcars, barges, and ship 
charters, the Company is able to take grains from anywhere 
they are produced in the world, process them into a diverse 
slate of products, and move these products to any destination 
in the world.”
 Accompanying the annual report is a “Notice of 
Annual Meeting” (39 p.). Patricia A. Woertz (who joined  
in May 2006 as president and CEO) had a 2007 salary of 
$1.2 million, a bonus of $1.5 million, and various other 
compensation totaling $7.6 million (p. 18). Mr. G. Allen 
Andreas resigned as Chairman and as director of the 
company effective Feb. 3, 2007. “Pursuant to a Transition 
Agreement dated as of May 5, 2006 between the company 
and Mr. Andreas, as amended, Mr. Andreas will remain an 
employee of the company through June 30, 2008, and will 
receive a salary of $1 million per year during the term of his 
employment” (p. 5). Address: Decatur, Illinois.

803. Bourne, Joel K. 2007. Growing fuel: the wrong way, 
the right way. Green dreams: making fuel from crops could 
be good for the planet–after a breakthrough or two. National 
Geographic. Oct. p. 38-59.
• Summary: Discusses all the different biofuel feedstocks, 
including algae and cellulose (cellulosic ethanol can be made 
from switchgrass). Biodiesel, made from plant oils, uses less 
energy than distilling corn into ethanol. Its main drawbacks 
are low yield and high cost. Germany is the world’s leading 
producer; canola oil is the feedstock. Almost all U.S. 
biodiesel comes from soybeans.
 The term “energy balance” refers to the fossil fuel 
energy used to make the fuel (input) compared with the 
energy in the fuel. For biodiesel, the output is 2.5 times 
as much as the input. Biodiesel gives 68% less energy 
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emissions than petroleum diesel.

804. Iowa Soybean Review (Iowa Soybean Association, 
Urbandale, Iowa). 2007. Checkoff asks farmers to fi ll ‘er up 
with soy biodiesel during harvest: Investing checkoff dollars. 
19(1):16. Oct.
• Summary: Using soy biodiesel in combines, tractors and 
trucks will improve engine performance and create demand 
for the soybeans you grow. And its not only farmers who are 
using this product: truckers, heavy equipment operators, and 
general diesel users are increasingly using it as well.
 “Currently soy biodiesel is used in approximately 700 
commercial fl eets, and more than 3,000 U.S. fuel distributors 
and retailers carry biodiesel. The National Biodiesel Board 
estimates that 225 million gallons of biodiesel were used 
in the United States last year”–projected to top 300 million 
gallons by the end of 2007.
 A half-page table shows 20 original equipment 
manufacturers (OEMs; listed alphabetically) approve soy 
biodiesel use at various blend levels. For example: Arctic Cat 
(B20), Chrysler (B20/B5/B2), General Motors (B/20/B5), 
Kubota (B5), etc.

805. Jobe, Joe. 2007. Biodiesel vs. renewable biodiesel: 
What’s the difference and why does it matter? Iowa Soybean 
Review (Iowa Soybean Association, Urbandale, Iowa) 
19(1):20-21. Oct.
• Summary: Starts with a defi nition of “renewable diesel.” 
In April 2007, the “Internal Revenue Service (IRS), issued 
regulatory guidance that broadly defi ned renewable diesel.” 
Its defi nition, which a variety of technologies, allows 
“integrated oil companies to add small percentages of animal 
fats or vegetable oils to petroleum streams in their existing 
refi ning process–referred to as coprocessing–and claim the 
$1 gallon renewable diesel credit.” Gives many reasons why 
the NBB and farmers support biodiesel but oppose renewable 
diesel. The NBB is a “feedstock-neutral” organization, 
which welcomes multiple feedstocks for renewable fuels. 
“However the tax credit was meant for specifi c emerging 
technologies that add U.S. fuel refi ning capacity and benefi t 
the economy.” “The Biodiesel industry is expected to add 
40,000 jobs to the U.S. economy.” The present defi nition 
“has become a transfer of taxpayer dollars to already wealthy 
oil companies.”
 Yet renewable diesel enables oil companies like 
ConocoPhillips to use less petroleum, thereby decreasing 
U.S. dependence on imported oil. They have the choice of 
using esterifi ed animal fats or vegetable oils to add to the 
petroleum stream. Color photos show: (1) Joe Jobe. (2) 
One fuel nozzle coming out of a soybean fi eld and another 
coming out of a cattle feedlot. Address: CEO, National Soy 
Biodiesel Board.

806. Mescher, Kelly. 2007. Midwesterners invest in Brazil: 

Find surprises in biofuel demand and sugarcane. Investing 
checkoff dollars. Iowa Soybean Review (Iowa Soybean 
Association, Urbandale, Iowa) 19(1):18-19. Oct.
• Summary: Phil Corzine and two other Illinois farmers have 
invested $1.6 million in 3,300 acres of land in Brazil–at $100 
an acre. They feel like pioneers, just like their grandfathers 
were. The key was meeting Neigi Kaopo (a U.S. citizen), 
whom they could trust to manage their new operation, which 
they named American Soy.
 Brazil is a world leader in ethanol production, and 
“biofuels” has become a buzzword–a bigger and hotter topic 
than even in the Midwest. But to grow sugar cane profi tably, 
a farmer must live within 30 miles of a mill. Nevertheless, 
sugar cane acreage is displacing cattle, soybeans, and corn 
acreage.
 What are the problems: The strength of the real (Brazil’s 
currency), a mind-numbing bureaucracy that works slowly 
and entirely on paper, etc.

807. Lester, Bill. 2007. Biodiesel plants being built in the 
USA (Interview). SoyaScan Notes. Nov. 6. Conducted by 
William Shurtleff of Soyinfo Center.
• Summary: Many biodiesel ventures have failed for lack of 
a source of soybean oil. “Most of the biodiesel plants that are 
being built today are being built by people who have direct 
ties to a soybean crusher, which becomes a reliable source of 
crude / unrefi ned soy oil.” For example,  is a partner in the 
biodiesel plant being built in Missouri. AGP has been big in 
biodiesel since it is a big soybean crusher that can supply the 
crude soybean oil. Address: Omaha, Nebraska.

808. AGP News (Omaha, Nebraska). 2007. MFA Oil fi rst 
truck customer at St. Joe biodiesel plant. No. 5. p. 5.
• Summary: “MFA Oil, St. Joseph, Missouri, picked up the 
fi rst truck load of SoyGold® soy biodiesel from AGP’s new 
methyl ester plant in St. Joseph, Missouri. The plant has been 
in operation since September and shipping out product by 
rail before serving the truck market with MFA’s fi rst load in 
October. Coincidentally, AGP was MFA Oil’s fi rst customer 
of their soy blended fuel as Sam Burnett (below), Manager 
of MFA Oil in St. Joe, took the fi rst truck load and fi lled all 
of AGP’s locomotives and trackmobiles at the facility. Sam 
has been delivering fuel to AGP St. Joe for over 10 years.
 Photo caption: “On hand for the fi rst truck load of 
SoyGold soy biodiesel to be shipped from the new St. 
Joseph, MO, methyl ester plant were (left to right): David 
Perkins, Manager, Special Projects, MFA Oil Company, 
Columbia, MO; Sam Burnett, Manager, MFA Oil, St. Joseph, 
MO; Steve Nogel, Sales and Marketing Director, SoyGold; 
Ray Matthews, Methyl Ester Plant Superintendent; and 
Justin Reedy, Supervisor, Methyl Ester.”
 Two photos show the MFA truck and men standing by it.

809. Iowa Soybean Association. 2007. Annual report 



HISTORY OF BIODIESEL (1900-2017)   220

© Copyright Soyinfo Center 2017

2006. Delivering on the promise. Expanding opportunities. 
Urbandale, Iowa: ISA 28 p. 28 cm.
• Summary: On the cover: “The Iowa Soybean Association 
assists growers with every aspect of soybean production 
and marketing, from the quality and volume of the soybean 
crop they grow, to the markets available for them at harvest, 
to increasing the price of their product. This publication 
highlights some of the successes achieved on behalf of Iowa 
soybean growers in 2006.”
 Contents:
 “The Association: A Message from the CEO
 “Membership: Adding Value to Iowa’s Soybean Industry
 “Legislative Accomplishments Policy Priorities Set in 
Four Key Areas
 “Value-Added Opportunities: Biobased Product 
Recognition Grows
 “International Outreach” Promoting Global Soy Use
 “Grower Advocacy: Offering a Helping Hand to Iowa 
Farm Families
 “Production Research: Higher Yield, More Profi t for 
Iowa Soybean Growers
 “The On-Farm Network™: Farmer Directed Agronomic 
Research Programs
 “Environmental Programs: Having an Impact and 
Growing
 “Soyfoods: Helping Build Soybean Demand.
 “Communications: Telling the Soy Story.
 “Board of Directors / Financial Information.”
 Pages 24-25: Titled “Iowa. Soyfoods capital of the 
world.” About the Soyfoods Council and the excellent work 
of Linda Funk in promoting soyfoods. A sidebar states: 
“The Iowa Soybean Association, through its creation of The 
Soyfoods Council, is increasing the national awareness of 
soyfood products by building the category for mainstream 
consumers via food media, retail and food service channel 
members.
 “The Soyfoods Council Mission: To increase the 
national awareness of soyfood products by building the 
category for mainstream consumers via food media and 
channel infl uencers (high-end chefs, college and university 
food service, second tier operators, contract management 
companies, retailers and distributors).
 “The Soyfoods Council Goals and Objectives:
 “Goal 1–To be the communications center for the 
soyfoods industry, providing a central point of information 
about soyfoods, the soy industry and soy nutrition, and to 
act as the industry’s resource and voice in coordination with 
industry representatives.
 “Objective–To provide regular communication to 
specifi c audiences using various communication vehicles and 
tools.
 “Goal 2 -To create and execute marketing and 
communication programs for the soyfoods industry to 
targeted audiences.

 “Objective–To increase the awareness of soyfoods and 
new soyfood products to targeted audiences.
 “Goal 3 -To monitor research information and trends 
and conduct research about the soyfoods market and its 
consumers.
 “Objective–To be proactive and provide timely 
information to key audiences.”

810. Iowa Soybean Review (Iowa Soybean Association, 
Urbandale, Iowa). 2007. Soy biodiesel 225: Race promotes 
industry. 19(2):12-13. Nov.
• Summary: “When the checkered fl ag waved, it marked the 
second successful year of the Soy Biodiesel 225 Race held 
Sept. 22 at the Iowa Speedway. The USAR Pro Cup Series 
race was sponsored by the Iowa Soybean Association (ISA) 
and Renewable Energy Group, Inc. (REG).
 “The Soy Biodiesel 225 Race, attended by a crowd of 
more than 18,000, was won in the fi nal lap by Matt Carter, 
26, of Denver, North Carolina. With sparks fl ying between 
their cars down the backstretch, Carter dueled it out with Jay 
Fogelman of Durham, North Carolina, who had been in the 
lead.
 “’An exciting fi nish to the Soy Biodiesel 225 race was 
appropriate because the Iowa Soybean Association was 
thrilled to sponsor this event for the second year,’ says Curt 
Sindergard, ISA president and soybean farmer near Rolfe, 
Iowa. ‘The race gives us an opportunity to educate the public 
about using soy biodiesel and the growth of the industry.’
 “Iowa leads the nation in soybean production and 
biodiesel production capacity. Soybean checkoff dollars were 
invested in sponsoring the race to increase the awareness 
of the benefi ts of soy biodiesel, and how it supports Iowa’s 
farmers.
 “’Soy biodiesel represents a clean, renewable fuel source 
for the engines that move Iowa’s trucking, construction, 
farming industries and river, train, public and private 
transportation,’ Sindergard says. ‘The event brought together 
a broad cross section of Iowans who are involved in these 
industries.’
 “REG, a biodiesel industry sales leader and full-service 
biodiesel company, cosponsored the event with ISA.
 “’The Renewable Energy Group recognizes the 
importance of renewable fuels, and we are proud sponsors of 
this race. REG produces and markets a clean biodiesel that 
helps reduce our reliance on foreign oil,’ says Jeff Stroburg, 
REG chairman and CEO.
 “Get Your Motor Running–Race Promotions: In the 
week prior to the race, promotions were held in several 
locations. Driver Brandon Ward was at the Pilot Travel 
Center in Des Moines where he signed autographs. This 
year, Ward received the USAR Pro Cup Series Rookie of 
the Year award, fi nishing third in the northern division 
fi nal point standings. Ward has his sights set on the USAR 
championship and perhaps a chance at NASCAR racing.
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 “Soy biodiesel certifi cates, free race merchandise and 
biodiesel information were distributed at the Pilot Travel 
Center. Promotions also took place at Kruegger’s BP in 
Grimes and at the Sully Cooperative Exchange in Newton. 
The fi rst 10 people at each location received a special 
gift package sponsored by ISA, REG and the Iowa Lung 
Association–Clean Air Choice Team.
 “To learn more about ISA and biodiesel, visit the Web 
sites, www.iasoybeans.com and www.soybiodiesel.com.”

811. Kreidler, Mark. 2007. Year-round use of biodiesel 
blends. Iowa Soybean Review (Iowa Soybean Association, 
Urbandale, Iowa) 19(2):16. Nov.
• Summary: “When the rush of harvest is underway at the 
Randy Van Kooten farm, he and his crew get the job done 
with biodiesel blends in all the tanks.
 “’We use biodiesel in everything on the farm, from lawn 
mowers to tractors, plus the combine, dozer and three semis 
used for grain hauling,’ Van Kooten says. He and his wife, 
Cindy, farm south of Lynnville, Iowa, where they grow corn 
and soybeans and custom feed hogs.
 “Van Kooten uses biodiesel year-round, changing the 
blend from B20 to B5 during cold weather to avoid any 
potential problems such as cold fl ow and fi lter clogging.
 “’When the weather starts to get erratic in the fall, we 
switch to B5 to reduce the chance of any problems during 
harvest. We also try to always keep our tanks on the full 
side,’ Van Kooten says.
 “Keeping the tank full during the winter is one of the 
best ways to extend the shelf life of biodiesel, says Hoon 
Ge, a fuel consultant for MEG Corp. He conducted a series 
of biodiesel workshops, sponsored by the Iowa Soybean 
Association, Iowa Biodiesel Board and Renewable Energy 
Group, Inc., around the state in September.
 “’A full tank will reduce the amount of air and water 
that may allow microbes to grow or result in icing that could 
cause fi lter plugging in cold weather,’ Ge says.
 “He is available to provide technical assistance to 
anyone concerning the use of biodiesel. For questions such 
as fi lter plugging or blending biodiesel with ultra-low sulfur 
diesel, call the National Biodiesel Hotline numbers, 800-929-
3437 or 952-473-0182. For more biodiesel information, visit 
the Web sites www.iasoybeans.com and www.iowabiodiesel.
org.”
 A sidebar titled “BMPs [Best Management Practices] to 
Maintain Biodiesel Quality” states:
 “For best fall and winter storage, use following best 
management practices (BMP) for storing biodiesel.
 “1. Store fuel in a clean, dry and dark environment. 
Best materials for tanks are aluminum, steel, fl uorinated 
polyethylene and fl uorinated polypropylene. Avoid copper, 
brass, lead, tin and zinc.
 “2. Top off the tank to eliminate head space and help 
reduce condensation during cold months.

 “3. Monitor and eliminate water condensation by 
inspecting the fi ll and vapor caps for damage and missing 
gaskets, by checking for cracked or leaking hoses and by 
using a desiccant dryer on vent pipes.
 “4. Use additives if needed to bring fuel up to the cold 
fl ow standards in which you are using the fuel. Do not use 
additives once a fuel hits 10 degrees F above the cloud point, 
or if fuel has been previously treated. Follow guidelines of 
distributors.
 “5. Monitor the fi lters on a diesel engine that has been 
switched over to biodiesel particularly if the tank is old and 
has not been cleaned.
 “6. Once a year, it’s a good idea to have a lab run a 
microbiological evaluation of the fuel to be sure that no 
contamination exists in the tank. Another good check: Test 
the fuel be ensure it is up to ASTM standards.
 “7. Like diesel fuel, it is usually recommended that 
biodiesel not be stored for longer than six months, or at the 
most, a year. If storing a higher blend of biodiesel, more than 
B20, for longer than six months, odd a fuel stabilizer.
 “8. Be prepared and keep records. Learn the basics 
of biodiesel for purchasing storing, blending, using and 
shipping the fuel. Know what is bought and keep supply 
sources accountable for upholding quality.” Address: ISA 
Communications Manager.

812. Reidy, Susan. 2007. Grand beginning for Louis Dreyfus 
biodiesel plant: Company inaugurates world’s largest 
integrated soybean-based production facility. World Grain 
25(11):64-65. Nov.
• Summary: The $150 million facility opened in August in 
the small (population 305) midwestern town of Claypool, 
Indiana.

813. Soy Daily (The). 2007. Biodiesel goes to the movies: 
“Fields of Fuel” documentary to launch at Sundance Festival. 
7(48):1-2. Dec. 9.
• Summary: “Park City, Utah, December 4, 2007–It’s called 
‘Fields of Fuel’–and is a fi lm about how everyday people all 
over America are taking back the nation–one fuel tank at a 
time.
 “Thanks to the Sundance Film Festival, this movie on 
biodiesel will be launched on one very important movie 
screen soon.
 “The 90 minute HD documentary was created by author 
and environmental activist Josh Tickell, known for driving 
the ‘Veggie Van’ across the country in the 1990s, which 
helped to draw early attention to biodiesel.
 “ Tickell leads celebrities, scientists and world energy 
experts through places that demonstrate the need to face 
up to pollution, as well as address corporate policies as 
they relate to the environment. The movie will also study 
other countries’ efforts with biofuels, and profi les users and 
champions of biodiesel.
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 “Later, Tickell’s ‘Community Action Campaign’ will hit 
50 cities with a cadre of characters from the fi lm and with 
biofuel-powered vehicles.
 “The Sundance Film Festival this year is scheduled to 
run January 17-27, in its usual place, Park City, Utah. ‘Fields 
of Fuel’s’ trailer, donation and sponsorship opportunities and 
its action campaign can be found online at www.fi eldsoffuel.
com.
 “The Sundance project started in 1978 as the Utah/US 
Film Festival in an effort to attract more fi lmmakers to Utah. 
Started by actor Robert Redford and co-chair Charles Gary 
Allison, the festival’s goal was to showcase the potential of 
independent fi lm.”

814. EBMUD Customer Pipeline (California). 2007. From 
nuisance to resource: biodiesel shows promise as fuel. Nov/
Dec. p. 2.
• Summary: “A few years ago, it sounded like science 
fi ction. Could a byproduct of commercial cooking really 
power your pickup? It seemed a real possibility, so we 
studied whether ‘trap grease’ collected from restaurant 
kitchens could be turned into quality biodiesel fuel. Trap 
grease is a nuisance causing clogs and sanitary sewer 
overfl ows. Generally it is pumped out from restaurant 
storage and disposed of at a wastewater treatment facility or 
a landfi ll. EBMUD determined that it’s possible to process 
this greasy waste into biodiesel, similar to that produced 
from soybean oil or fryer grease.
 “Biodiesel is attractive because it has signifi cantly lower 
emissions than regular diesel, especially of particulate matter. 
In addition, because it is a locally produced and renewable, it 
produces less lifecycle greenhouse gas emissions. Biodiesel 
is typically more expensive than diesel: however, most of 
the cost of commercial biodiesel is the cost of the virgin oil 
feedstock. If–as we hope–biodiesel can be produced from 
waste grease, the cost can be competitive with regular diesel.
 “We built a temporary facility to process trap grease 
into biodiesel, and over nine months, used the biodiesel to 
fuel four dump trucks using EBMUD produced biodiesel. 
(We also ran regular diesel and commercial biodiesel from 
vegetable oil for comparison.) Then, EBMUD partnered with 
the California Air Resources Board to conduct emissions 
testing on all the test vehicles. If the pilot study fi nds the 
process to be technically feasible, emissions are improved 
and the cost is below that of regular diesel, EBMUD may 
pursue a full-scale facility to fuel its entire diesel fl eet.”
 A photo shows a dump truck with “EBMUD Bio-Diesel 
Test Vehicle” printed on one side.

815. Houghton, Dean. 2007. Wild about biofuels: A number 
of national parks are going green with biodiesel. Furrow 
(The) (John Deere Co., Moline, Illinois) 112(8):7-8. Dec.
• Summary: Soy-based fuels help keep national parks 
pristine. Photos show: The SeaRanger II. The Ocean Ranger 

delivering crew and supplies to Channel Islands National 
Park.
 “It all started back in 1995 at Yellowstone, the world’s 
fi rst national park, which partnered with the University 
of Idaho and the Montana Department of Environmental 
Quality to pioneer the use of biodiesel. This Truck-in-the-
Park project placed an unaltered Dodge diesel pickup into 
service in the park fueled by B100. Researchers monitored a 
variety of performance and emissions parameters.
 “Jim Evanoff, Yellowstone National Park’s 
environmental manager, is still driving that pickup as it nears 
200,000 miles. ‘We feel an obligation to be fi rst when it 
comes to doing the right thing environmentally,’ he says. ‘We 
in the park service have dedicated our lives and careers to 
protecting this national treasure for future generations.’”
 “Through the soybean checkoff, soybean growers have 
invested about $35 million over the past 15 years to help 
boost biodiesel.”

816. Iowa Soybean Review (Iowa Soybean Association, 
Urbandale, Iowa). 2007. New Holland to use B100 in its 
diesel engines. 19(3):22. Dec.
• Summary: “The Iowa Soybean Association (ISA) and 
the Iowa Biodiesel Board (IBB) applaud New Holland’s 
announcement that it supports the use of 100 percent 
biodiesel (B100) in all equipment with New Holland-
manufactured diesel engines.
 “’This is a signifi cant step toward recognizing the 
engine safety of biodiesel and the many benefi ts of using 
this renewable fuel,’ says Grant Kimberley, ISA director of 
market development. ‘The ISA, National Biodiesel Board 
and the soybean checkoff have invested more than $50 
million in research and development, with many dollars 
dedicated to original equipment manufacturers for engine 
testing, research and education. It’s exciting to see those 
investments pay off.’
 “New Holland now offers nearly 80 percent of its 
products with diesel engines as available to operate on B100 
biodiesel. New Holland has also asked other suppliers of 
diesel engines used in New Holland-branded products to test 
and approve higher levels of biodiesel.
 “New Holland made its B100 recommendations after 
real-life testing on a 1,500-acre research farm at Penn 
State’s College of Agriculture. After nearly two years of 
use, the tractors have performed with no adverse effects in 
performance or maintenance, according to Glen Cauffman, 
Penn State manager of farm operations and services.
 “Paul Trella, New Holland director of product marketing 
for under-100 horsepower tractors, says that New Holland 
is committed to manufacturing equipment that is compliant 
with biodiesel use and to providing top-rate biodiesel support 
for their customers.
 “’It’s essential to use high-quality biodiesel produced to 
ASTM D6751 standards from a reputable supplier who can 
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offer consistent fuel quality to ensure optimum performance 
and engine durability,’ Trella says. ‘With the proper use of 
approved fuels, it is also essential that biodiesel be used 
in strict compliance with proper handling, storage and 
maintenance requirements to maintain the integrity of the 
fuel.
 “’Iowa’s biodiesel manufacturers are recognized 
as leading the nation in the production of high-quality 
biodiesel,’ says Randy Olson, executive director of the Iowa 
Biodiesel Board. ‘New Holland’s leadership in promoting 
B100 in their diesel engines is a great example of their 
confi dence in biodiesel as a superior fuel.’
 “Details and recommendations for use of the New 
Holland models that run on B100 are available from www.
newholland.com/na/biodiesel. Additional information about 
using blends above 20 percent biodiesel may be found on the 
National Biodiesel Board Web site at http://www.biodiesel.
org.”
 A large color photo shows a New Holland combine, with 
a 35-foot auger header, in a fi eld of soybeans.

817. Lemke, Dan. 2007. Nutty fuel. Ag Innovation News 
(AURI–Agricultural Utilization Research Inst., Waseca, 
Minnesota) 16(4):10. Oct/Dec.
• Summary: “While America’s biodiesel industry is now 
fueled primarily by soybean oil, scientists are working on 
other nutty options. ARS researchers at the National Peanut 
Research Laboratory in Georgia are testing peanut varieties 
not suited for commercial edible standards, but are high in oil 
and with low production-input costs. Scientists say soybeans 
produce about 50 gallons of fuel per acre, while peanuts can 
produce 120 to 130 gallons of biodiesel per acre.
 “From: USDA-ARS, July 30, 2007.”

818. SoyaScan Notes. 2008. The use and misuse of soy 
biodiesel (Overview). Jan. 14. Compiled by William 
Shurtleff of Soyinfo Center.
• Summary: Biodiesel can be of great value in the following 
applications: (1) Reducing air pollution in natural, 
environmentally sensitive areas: Buses is national parks, the 
Everglades, marine environments, caves, etc. (2) Reducing 
air pollution in polluted urban areas: Airports, busy down-
town districts.
 But if it were to come into general use in all diesel 
engines, while it would certainly help to reduce air pollution, 
it would also be using up precious water used in growing 
soybeans, and certainly raising the price of soybeans.

819. Bradsher, Keith. 2008. A new, global oil quandary: 
Costly fuel means costly calories. New York Times. Jan. 19. 
p. A1, A7. International ed.
• Summary: The rising price of petroleum, the increasing 
use of food crops for biofuels, and the more affl uent diet in 
China are driving up the price of basic foodstuffs worldwide. 

Costly fuel means costly food. Graphs show: (1) The export 
price of 60 internationally commodities has risen 137% since 
Jan. 2005. (2) No category has risen faster than oils and 
fats. (3) The price of soybean oil and palm oil (now used to 
replace soy oil since palm oil contains no trans fats) have 
risen dramatically.
 Note: 2008 will long be remembered as the year when 
food prices increased dramatically worldwide. See FAO food 
price index.

820. Iowa Soybean Review (Iowa Soybean Association, 
Urbandale, Iowa). 2008. ISA policy on biodiesel supports 
incentives, not mandates. 19(4):5. Jan.
• Summary: “For leaders of the Iowa Soybean Association, 
the best state biodiesel policy is based on incentives. Last 
fall, the ISA board of directors endorsed an incentives-fi rst 
approach to 2008 biodiesel policy for the current Iowa 
legislative session.
 “The ISA biodiesel policy options feature a variety of 
market-driven strategies for Iowa legislators to consider. 
Highlights of the plan include:
 “An increase in the current retail tax credit program;
 “New infrastructure support options through the 
Renewable Fuels Infrastructure Board;
 “Incentives to existing biodiesel production facilities; 
and
 “Increased biodiesel usage by state fl eets.
 “’We think this is a balanced, market-driven approach 
to biodiesel policy,’ says Curt Sindergard, ISA president and 
soybean farmer near Rolfe, Iowa.
 “According to Sindergard, the ISA started the policy 
process early because the group recognized the current 
challenges facing the industry due to high feedstock costs. 
The ISA intends to feature the retail tax credit program.
 “’We’re focused on a retail credit program that 
emphasizes biodiesel-blended fuel in the B5 to B10 range. In 
addition, our plan for the other options will promote higher 
blends, increased usage and additional access to biodiesel,’ 
Sindergard says.
 “Matt Caswell, ISA senior legislative advisor, says 
incentives for biodiesel, rather than mandates, allow for 
a more comprehensive strategy on policy options. A state 
mandate would also probably be pre-empted by federal 
legislation.
 “’We believe that energy policy requiring use or 
blend levels should be addressed in Washington, D.C. An 
incentives-fi rst approach is far more effective at the state 
level,’ Caswell says.
 “A mandate operates like an insurance policy, in that it 
only ensures a minimum blend level, which the industry is 
addressing through federal legislation to provide uniform 
standards, says Grant Kimberley, ISA director of market 
development.
 “’If we want to see blends higher than B5 at the state 
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level, we will need an economic driver,’ Kimberley says. ‘A 
comprehensive incentive program will more likely ensure 
that higher biodiesel blends will be the norm rather than the 
exception.’
 “Other industry leaders in Iowa, such as the Iowa 
Biodiesel Board, are also looking at other policy options that 
may include an increase in the retail tax incentive program at 
higher blend levels or a higher tax credit. A user tax credit or 
new infrastructure programs are other options that could be 
explored.
 “The ISA is a leading supporter of the industry, 
investing millions of dollars in biodiesel research and market 
promotion. In 2006, the ISA was a leader in a broad-based 
effort to establish the state’s fi rst biodiesel tax incentive.
 “By endorsing the incentives-focused approach, the ISA 
board was clear about its position on fuel mandates.
 “’We do not support a mandate at the state level,’ 
Sindergard says.
 “’We prefer a national approach to a biodiesel mandate.’
 “In Washington, D.C., the ISA works closely with the 
National Biodiesel Board (NBB). The NBB is focused on a 
long-term extension of the current biodiesel tax incentive and 
a national biodiesel mandate.
 “The federal tax credit is a $1 per gallon blender’s tax 
incentive. This incentive expires on Dec. 31, 2008. The 
national mandate plan from NBB calls for a biodiesel-
specifi c renewable fuels standard (RFS) of 1.25 billion 
gallons. More than likely, both of these priorities will be 
addressed in the energy bill pending before Congress.
 “’To the extent that we can, we fully support the NBB’s 
efforts on the RFS and the federal tax incentive,’ Sindergard 
says.
 “Iowa farmers have traveled to Washington to talk with 
lawmakers fi ve times this year to lobby for these national 
biodiesel priorities. These visits included meetings with 
congressmen, congressional staff, agency offi cials and other 
national policymakers.”

821. Iowa Soybean Review (Iowa Soybean Association, 
Urbandale, Iowa). 2008. East Fork Biodiesel plant open. 
19(4):10. Jan.
• Summary: “The Iowa Biodiesel Board (IBB) and the Iowa 
Soybean Association (ISA) congratulate East Fork Biodiesel 
LLC and its marketing partner Renewable Energy Group on 
the opening of a new plant near Algona, Iowa.
 “Plant offi cials and community leaders were on hand 
Nov. 30, 2007, to hold a ribbon-cutting ceremony at the new 
biodiesel plant. The historic event celebrates the opening of 
Iowa’s largest biodiesel production plant. ‘We are excited 
that East Fork Biodiesel LLC is in operation,’ says Randy 
Olson, executive director of the IBB. ‘This is another big 
step toward Iowa’s renewable energy future. Producing a 
cleaner-burning fuel at an Iowa plant that employs 36 people 
in full-time jobs in Kossuth County is a great achievement.’

 “East Fork Biodiesel LLC has the capacity to produce 60 
million gallons of biodiesel each year, making it the largest 
biodiesel facility in Iowa and the Midwest. Construction of 
the plant created more than 100 jobs, bringing economic 
development to Algona, Kossuth County and the region.
 “According to Curt Sindergard, ISA president and 
soybean farmer near Rolfe, Iowa, ISA farmer leadership has 
supported the biodiesel industry since the mid-1990s.
 “’Iowa soybean farmers are pleased to see how far this 
industry has progressed since they began funding research 
and promotion of biodiesel,’ Sindergard says. ‘Since 1992, 
more than $50 million checkoff dollars have been invested.’
 “For information, visit the Web sites www.iasoybeans.
com and www. iowabiodiesel org.”
 A photo shows a hand holding a gasoline pump at a 
fi lling station.

822. Iowa Soybean Review (Iowa Soybean Association, 
Urbandale, Iowa). 2008. On-going trucking study of 
biodiesel vs. diesel shows comparable results. 19(4):14. Jan.
• Summary: “The Iowa Soybean Association has partnered 
with others in a unique fi eld study to examine the benefi ts of 
a 20 percent soy biodiesel blend (B20) in an over-the-road 
trucking company. First-year results of the study have shown 
that biodiesel performs similarly to diesel fuel in trucks.
 “’The trucking industry is by far the single largest 
consumer of diesel fuel, using 38 billion gallons annually. 
This study demonstrates in a real-world environment that 
biodiesel can be used successfully year-round,’ says Grant 
Kimberley, ISA director of market development.
 “The two-year study, called the ‘2 Million Mile Haul,’ 
is sponsored by the ISA, Iowa Central Community College, 
Decker Truck Line Inc., Caterpillar Inc., the National 
Biodiesel Board (NBB), Renewable Energy Group, Inc. 
and the U.S. Department of Agriculture. The study is 
believed to be the fi rst comprehensive, publicly documented 
demonstration of B20 in over-the-road trucks.
 “’Although we have data from only the fi rst year of 
the study, we are pleased with the results to date,’ says Don 
Heck, coordinator of biotechnology and biofuels programs at 
Iowa Central Community College in Fort Dodge, Iowa.
 “’Preliminary results are that B20 biodiesel performs 
similarly to 100 percent diesel. We found a slight decrease in 
overall fuel effi ciency for the B20 group of trucks, but it was 
not statistically signifi cant. In fact, the difference was several 
times smaller than the driver-to-driver variability in fuel 
effi ciency within each group,’ Heck says.
 “Iowa Central Community College is responsible for 
collecting and analyzing engine performance data and 
conducting periodic in-house testing of the petroleum and 
B20-blend fuels for purity and consistency. The ‘2 Million 
Mile Haul’ study also examines the effects of various fuel 
additives on the’ cold-fl ow properties of biodiesel blended 
with the new 2007 ultra-low sulfur diesel (ULSD.) The 
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studies are focusing primarily on the cloud, plug and pour 
points.
 “The study consists of two groups of 10 Decker Truck 
Line Inc. semi tractors running with fl atbed trailers on 
matched routes to either Minneapolis or Chicago. The 
control group uses 100 percent No. 2 petroleum diesel. 
The B20 test group uses a blend of 20 percent biodiesel 
from Renewable Energy Group, Inc. and 80 percent No. 
2 petroleum diesel. Data is routinely analyzed for fuel 
effi ciency, maintenance records and fuel quality.
 “More than 1.5 million miles had been logged by the 
end of the fi rst year, from Oct. 1, 2006, to Oct. 1, 2007. 
Overall fuel effi ciency, including idle time, was slightly 
reduced in the B20 group. Average fuel consumption for 
the control group was 6.29 miles per gallon (mpg) and 6.15 
mpg for the B20 group. The fuel effi ciency difference of 
2.2 percent between groups is not considered signifi cant, 
especially when compared to driver variability.
 “Driver fuel effi ciency ranged from 5.72 mpg to 7.40 
mpg for the control group, a 23 percent spread. For the B20 
group, fuel effi ciency ranged from 5.76 mpg to 7.00 mpg, an 
18 percent spread among drivers.
 “Ed Ulch, ISA director and soybean producer from 
Solon, Iowa, serves as treasurer of the NBB. He believes the 

2 Million Mile Haul study lends credibility to commercial 
uses of biodiesel.
 “’The study is important because it shows that biodiesel 
can be interchangeable with diesel for use in over-the-road 
trucking,’ Ulch says.
 “For more information on the fi rst-year results of the 
2 Million Mile Haul study, visit www.twomillionmilehaul.
com.”
 A photo shows two big rig (semi-trailer’ eighteen-
wheeler) trucks barreling down a freeway.

823. Iowa Soybean Review (Iowa Soybean Association, 
Urbandale, Iowa). 2008. AGP 2008 Vistive soybean 
production program. 19(4):10. Jan.
• Summary:  See above. “Expanded to six AGP soy 
processing plants in Iowa. “IP Premium: 60 cents/per bu. 
buyer’s call, or 50 cents/per bu. for fall delivery.
 “All Vistive-labeled varieties qualify
 “High-yielding varieties with popular Roundup Ready® 
capability
 “Producer has full marketing options
 “See your participating local elevator for further details.
 “For Information, contact:
 “Eagle Grove, Iowa, Ray Choquette 800-247-6372



HISTORY OF BIODIESEL (1900-2017)   226

© Copyright Soyinfo Center 2017

 “Emmetsburg, Iowa, Kent Klootwyk 888-235-2370
 “Manning, Iowa, Jodie Johnson 800-458-4006
 “Mason City, Iowa, Mark Meierotto 800-397-2186
 “Sergeant Bluff, Iowa, Wayne Johnson 800-798-4282
 “Sheldon, Iowa, Steve Andrews 800-831-8518
 “www.agp.com.”

824. Rosenthal, Elisabeth. 2008. Studies call biofuels 
a greenhouse threat. New York Times. Feb. 8. p. A9. 
International ed.
• Summary: “Almost all biofuels today cause more 
greenhouse gas emissions than conventional fuels if the full 
emission costs of producing these ‘green’ fuels are taken 
into account, two studies published Thursday (Feb. 7) have 
concluded.”
 In recent months, the benefi ts of biofuels have come 
under increasing attack, as scientists look more carefully 
at the global environmental costs of their production. Dr. 
Timothy Searchinger and Dr. Joseph Fargione are the 
lead authors of these two studies, both published in the 
prestigious journal Science.

825. Iowa Soybean Review (Iowa Soybean Association, 
Urbandale, Iowa). 2008. New direction for national soybean 
organizations. 19(5):14-16. Feb.
• Summary: “A large percentage of past and present 
soybean farmer-leaders recently surveyed gave the national 
organizations–the United Soybean Board (USB) and the 
American Soybean Association (ASA)–a near-failing grade 
for coordination, communication and collaboration.
 “Since the national soybean checkoff program began 
in 1991, the soybean industry has experienced signifi cant 
change. The industry has seen dramatic increases in 
production and record exports nearly every year. New 
technologies have been developed and commercialized, and 
farmers have learned numerous new soybean diseases and 
pests. Initially driven by investment of soybean checkoff 
dollars, we have seen the creation of a brand new fuel–
biodiesel–and have seen the demand for soyfoods skyrocket.
 “Yet at the same time, farmers always want to do better. 
As the years passed, a growing number of soybean farmer-
leaders from around the country began to voice concerns 
that the relationship between the two national soybean 
organizations, the ASA and the USB, has deteriorated over 
the life of the national soybean checkoff program, preventing 
the two organizations from capitalizing on synergies to 
reach their full potential. ASA is a membership-based policy 
organization and USB is the national checkoff board. Over 
the years, ASA has seen its role as a contractor with the 
USB diminish and then cease. Tensions have simmered and 
occasionally fl ared into the open.
 “As a result, in 2007 a group of farmers representing 
state soybean organizations in Illinois, Indiana and Iowa 
formed and funded the Soybean Opportunities Task 

Force (SOTF) to address these questions and develop 
recommendations...”

826. Stephens, Dan. 2008. Biofuels–Truckin’ on down the 
road to mainstream. Seed World. Feb. p. 6-8.
• Summary: Biodiesel, made from soybean oil and/or 
animal fat, may play a niche role where a cleaner burning, 
biodegradable fuel is required. There are many specifi c 
applications. “But even if the entire soybean crop–usurped 
recently by mammoth corn plantings–were converted to 
biodiesel, it would replace only 6% of diesel usage [in the 
USA], which amounts to an iota of total gas pumped.”

827. Seedling (Quarterly Newsletter of Genetic Resources 
Action International, Barcelona, Spain). 2008. Indonesians 
take action over soya prices. April. p. 24.
• Summary: “In January 2008 about 10,000 people took 
to the streets in Jakarta to complain about the rising cost 
of soya, one of Indonesia’s staple foods.” The cause was 
higher shipping (petroleum) costs and higher world prices for 
soybeans [due in part to demand for biodiesel].
 The president was forced to announce emergency 
measures to boost local soybean production. Indonesia now 
imports two-thirds of the soybeans it consumes.

828. Iowa Soybean Review (Iowa Soybean Association, 
Urbandale, Iowa). 2008. Biodiesel: continues to be a large 
player in renewable fuels initiative. 19(7):16-17. Spring.
• Summary: “With an estimated 450 million gallons of 
biodiesel produced in the U.S. last year, biodiesel has 
an opportunity to play a major role in helping to reduce 
dependency on foreign oil, improve the environment and 
strengthen the economy. As a leader in the biodiesel industry, 
Iowa alone has the capability to produce 317.5 million 
gallons each year.
 “’Iowa has the ability to play a major part in renewable 
fuels,’ says Randy Olson, Iowa Biodiesel Board executive 
director. ‘We need to continue our momentum and increase 
biodiesel consumption through awareness and education to 
the consumers and the marketplace.’
 “Olson leads the Iowa Biodiesel Board (IBB), an 
organization launched in the summer of 2007 to help 
promote and represent the interests of Iowa companies 
and individuals involved in the biodiesel industry. All 14 
operating biodiesel plants in Iowa have joined the IBB, 
making it clear there is signifi cant support for the biodiesel 
industry in Iowa.
 “’It’s incredible to have support from all Iowa biodiesel 
plants, and it really shows they care about the success of 
the biodiesel industry and the positive impact it has on the 
environment and Iowa’s economy,’ Olson says. ‘We have 
a great membership ranging from farmers and truckers to 
biodiesel plants and distributors. Everyone involved has a 
vested interested in seeing the biodiesel industry continue to 
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grow both in Iowa and nationally.’
 “At the Washington International Renewable Energy 
Conference in March, President George Bush affi rmed the 
need for renewable fuels and said biodiesel is a major factor 
in helping to meet the federal renewable fuel standard.
 “’Biodiesel is the most promising of these fuels,’ Bush 
says. ‘More Americans are beginning to realize the benefi ts 
of biodiesel every year.’
 “Iowa is not only a leader in the biodiesel industry, 
but the state is also the nation’s largest soybean producer. 
Soybean farmers have a very important role in the growth 
of biodiesel, and their support is vital to the success of the 
industry. If all U.S. on-road diesel fuel contained 2 percent 
soy biodiesel, it would consume the oil from approximately 
500 million bushels of soybeans.
 “A soybean checkoff investment fi rst funded the 
research to develop soy biodiesel, and now that investment is 
transitioning to focus on educating consumers and increasing 
awareness and consumption of biodiesel.
 “Biodiesel serves as just one of the products soybean 
checkoff dollars promote to help increase demand. Soybean 
farmers will continue to see benefi ts from the growing 
demand for soybean oil to meet biodiesel production needs. 
At the National Biodiesel Conference & Expo, industry 
leaders said they are expecting biodiesel will reach 1 billion 
gallons a year in the next few years.
 “An economic impact study commissioned by the Iowa 
Soybean Association (ISA) shows that the biodiesel industry 
will add $655 million to the Iowa gross domestic product in 
2008. The report also says biodiesel production will support 
3,751 jobs and generate $17.4 million in household income 
for Iowans. An encouraging number for soybean farmers 
who are strong advocates for the use of biodiesel.
 “John Heisdorffer, a soybean farmer who wears many 
hats in the biodiesel industry, fi rst became interested in 
biodiesel while involved with the ISA and serving on the 
National Biodiesel Board (NBB) as chair of the technical 
committee. Since then he has been an avid promoter of 
biodiesel as a consumer, farmer, plant investor / director 
and NBB member. He has one thing to say to farmers or 
consumers uncertain about switching to biodiesel.
 ‘Do you want to use a product we get from another 
country or a product we are producing ourselves at home?’ 
Heisdorffer says. ‘There are so many positive environmental 
impacts when using biodiesel.’
 “Nearly 70 percent of Iowa farmers are using biodiesel. 
The growth is a result of the promotional efforts by the ISA, 
IBB, United Soybean Board, American Soybean Association, 
NBB and other organizations to educate consumers. 
Educational efforts continue on proper cold-weather usage 
of biodiesel, as this is a concern commonly cited among 
consumers. Heisdorffer says a lot of farmers use B20 all year 
round, but farmers can easily cut back to a 2 or 5 percent 
blend during the winter months.

 “The IBB is working to increase the availability of 
biodiesel, and its legislative efforts include advocating for 
support of infrastructure programs that increase availability 
and usage of biodiesel.
 “’I still hear every once in a while that farmers are 
unable to fi nd dealers that carry biodiesel,’ Heisdorffer says.
 “Agricultural equipment manufactures, such as 
Caterpillar, Case IH, John Deere and New Holland, are also 
showing support for and encouraging use of biodiesel.
 “’Soy biodiesel has higher fuel lubricity than petroleum 
diesel and can actually increase engine life,’ Olson says. 
‘Continuing to maintain and improve the fuel quality will 
ensure that consumers are receiving a high-quality alternative 
fuel and provide them with proof they are making a smart 
decision by choosing biodiesel.’
 “The benefi ts of biodiesel continue to improve and grow. 
The U.S. Department of Agriculture and University of Idaho 
announced in February that the energy balance increased 
to 3.5-to-1. This means for every unit of energy needed to 
produce biodiesel, over its life cycle, there are 3.5 units 
returned. This is an increase from a study done in 1998 that 
showed a 3.2-to-1 ratio.
 “The biodiesel industry has made remarkable 
advancements in fuel quality standards in the past year. A 
study by the National Renewable Energy Laboratory (NREL) 
shows 90 percent of biodiesel tested met national fuel quality 
standards.
 “’The biodiesel industry will continue moving forward, 
and we encourage Iowans to support an alternative fuel that 
provides multiple benefi ts for the state,’ Olson says.
 “For more information on the Iowa Biodiesel Board, 
visit www.iowabiodiesel.org.
 A sidebar shows:
 “Iowa Biodiesel Board Member Plants and Annual 
Capacity (gallons)
 “Ag Processing, Inc., Sergeant Bluff... 30,000,000
 “Cargill, Iowa Falls... 37,500,000
 “Central Iowa Energy, LLC Newton... 30,000,000
 “Nova Biofuels Clinton County, Clinton... 10,000,000
 “Freedom Fuels, LLC, Mason City... 30,000,000
 “Iowa Renewable Energy, LLC, Washington... 
30,000,000
 “Renewable Energy Group, Inc., Ralston... 12,000,000
 “Riksch Bio Fuels, LLC, Crawfordsville... 10,000,000
 “Sioux Biochemical, Inc., Sioux Center... 2,000,000
 “Soy Solutions, Milford... 2,000,000
 “Tri-City Energy, LLC, Keokuk... 5,000,000
 “Western Iowa Energy, LLC, Wall Lake... 30,000,000
 “Western Dubuque Biodiesel, LLC Farley... 30,000,000
 “East Fork Biodiesel, LLC, Algona... 60,000,00.”

829. Van Gerpen, Jon; Knothe, Gerhard. 2008. Bioenergy 
and biofuels from soybeans. In: Lawrence A. Johnson et al. 
eds. 2008. Soybeans: Chemistry, Production, Processing, and 
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Utilization. Urbana, Illinois: AOCS Press. viii + 842 p. See 
p. 499-538. Chap. 16. [262 ref]
• Summary: Contents: Introduction. Biodiesel history. Fats 
and oils. The transesterifi cation reaction. Mechanism and 
kinetics. Transesterifi cation of other sources of biodiesel. 
Analysis of the transesterifi cation reaction products. 
Commercial biodiesel production: Oil extraction, reaction 
systems, separation, methanol recovery, washing, additives, 
effect of alcohol type. Other uses of methyl esters: Fuel-
related uses, non-fuel related uses. Specifi cations and 
standards: Quality concerns, test methods, oxidative stability. 
Emissions. Energy balance. Glycerol utilization. Conclusion.
 Figures show: (1) Flow chart (schematic diagram) of 
biodiesel production. (2) Graph of comprehensive analysis of 
biodiesel impacts on exhaust emissions.
 Tables: (1) Major fatty acids (weight percentage) in 
some oils and fats used as biodiesel feedstocks. (2) Biodiesel 
standards ASTM D6751 and EN 14214. (3) Fossil energy 
requirements for the biodiesel life cycle.
 Schemes show: (1) Transesterifi cation of triacylglycerol. 
(2) Water formation by hydroxide catalysts. Address: 1. Prof. 
and Head, Dep. of Biological and Agricultural Engineering, 
Univ. of Idaho, Moscow, ID 83844; 2. Research Chemist, 
U.S. Dep. of Agriculture, Agricultural Research Service, 
National Center for Agricultural Utilization Research, Food 
and Industrial Oil Research Unit, Peoria, Illinois 61604.

830. Morrison, Liz. 2008. AURI’s fi rst oil scientist retires: 
Max Norris led fats and oils research for 18 years. Ag 
Innovation News (AURI–Agricultural Utilization Research 
Inst., Waseca, Minnesota) 17(3):4. July/Sept.
• Summary: Norris did early, pioneering work on soy 
biodiesel “back in the day when people thought it was a pie-
in-the-sky dream.” In 1992 he began work on “biodiesel fuel 
specifi cations for underground mining equipment. Over the 
next 15 years, his team helped three groups of Minnesota 
farmers build biodiesel production plants.” Today Minnesota 
“has more than 65 million gallons of biodiesel manufacturing 
capacity, and all diesel fuel sold in Minnesota is a 2-percent 
biodiesel blend. ‘Max was the strongest advocate for 
bringing biodiesel online and getting it into the marketplace’ 
says Edgar Olson of Crookston, retired AURI executive 
director.
 “Norris headed up AURI’s Center for Producer-Owned 
Energy, which helps Minnesota growers start renewable-
energy ventures. The center’s innovative work on wind-
biodiesel electrical cogeneration is now being tested... When 
the wind stops or drops, the biodiesel generator takes over, 
producing continuous renewable energy.”
 Norris became the soybean growers’ own expert–back 
in the days when soybean oil prices were really, really low, 
recalls Mike Youngerberg, Minnesota Soybean Association 
fi eld services director. “Collaboration with AURI resulted 
in successes like crop adjuvants made from methylated 

soybean oil, Youngerberg says. Technical support has been as 
important as fi nancial.”
 “Norris, who lives in Lynd Township near Marshall, will 
continue to do some consulting.” Norris as greatly enjoyed 
working with AURI. Two color photos show Max Norris.

831. Ontario Soybean Growers’ Update. 2008. OSG supports 
SOBIN Ridgetown biodiesel facility. July. p. 1.
• Summary: “On June 20th, the Southwestern Ontario 
Bioproducts Innovation Network (SOBIN) and the 
University of Guelph’s Ridgetown Campus announced 
federal funding of almost $1 million for the establishment of 
an on-campus farm-scale biodiesel demonstration, education 
and applied research facility.
 “Ontario Soybean Growers’ support of the project 
was recognized at the launch event, held at the Ridgetown 
Campus. “OSG’s commitment of $10,000 toward the quality 
testing laboratory for the Ridgetown biodiesel facility 
underlines our members’ support for clean, renewable energy 
research”, notes Dale Petrie, OSG General Manager. A main 
objective of the project is to demonstrate to farmers how they 
can be engaged in the renewable energy sector, by making it 
easier for them to successfully produce fuel from their farms, 
and add value to the by-products.
 “Funding for the facility comes through Agriculture and 
Agri-Food Canada’s Advancing Canadian Agriculture and 
Agri-Food Program, delivered in Ontario by the Agricultural 
Adaptation Council. SOBIN, a not-for-profi t organization, 
works primarily within the agriculture, automotive, chemical 
and energy industries to encourage increased bio-based 
enterprise.”
 Note that the title of this 1-page monthly e-mail report 
has changed slightly. Address: Guelph, ONT, Canada.

832. Crown Iron Works. 2008. A crowning achievement: 130 
years of innovation, perseverance, and trust. Minneapolis, 
Minnesota: Published by Crown. [vii] + 119 p. Illust. Index. 
28 x 24 cm.
• Summary: This is a very handsome history (by Carol 
Pine) of Crown Iron Works, fi lled with fi ne photos and many 
sidebars: Contents: 1. Opportunity, grit and craftsmanship 
(1878-1945): Tackling tough assignments, organic growth–
the “slow, hard way,” every kind of building imaginable, 
steel posts by the millions, the roar before the rout, standing 
tall in World War II, getting their act together, a near-death 
experience. 2. Re-engineer... or disappear (1946-1969): 
Inspiration from Henry Ford, a far cry from forging, hail the 
“monarch of Manchuria” [the soybean], Crown’s next near-
death experience, nurturing ideas, teamwork for “curious 
dummies,” more cause for reinvention, no ducking the facts, 
duck boats and Minnie’s makeover. Soybeans supplant steel 
(1970-1982): Another Mr. Wizard, a heavy metal medley, 
telling it like it is, selling the “bigs,” young and restless, can 
we do it?, a day in the life of “Sam Soybean” (diagram), 
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aging aircraft and blind transport, a pivotal choice, pillorying 
paper, German engineering, Yankee ingenuity, Crown 
timeline. 4. Crown joins the “global village” (1983-1989): 
The new Crown circa 1984, the man behind the anvil, 
the globe trotting begins, infl ation beyond imagination, 
extractors in Europe, consorting with Krupp, geopolitical 
pistachios, in China patience, from Chicago a good fi t, a 
breach and a bond, a handshake is a deal, pairing with Pisces, 
home runs for crown. 5. An old company with new tricks 
(1990-1999): The dehulling gamble, taking it on faith, keep 
it simple, extraction traction, on the road again, initiative 
pays, good faith rewards, from bulbs to beer, Crown’s global 
voices, from Indonesia to Mexico, doing business in Russia’s 
wild west, birthday greetings, business a la barbecue, 
from detergent to diesel fuel, a genuine win-win equation, 
“urning” confi dence. 6. Feeding and fueling the world 
(2000-2008): Gazillion gallons, learning from Europe, wired 
and willing, all points east, whose process is it?, nothing 
ventured, Jesse [Ventura] see, Jessee do, the road to refi ning, 
a reluctant farewell, busy, busy, busy, the “pack rats” prevail, 
when last seen, a day in the life of “Sam Soybean” today 
(color diagram), into the old carbon dioxide, locally grown 
food and fuel, what makes us proud. In closing. Appendixes: 
In closing. Employees. Management team. Offi ce locations. 
Trademarks and brands. Acknowledgments. Photo credits.
 Photos show: August Malmsten, John Hernlund, 
Andrew Nelson, Eli Anderson, Minneapolis Star and 
Tribune Building (Crown had a big part in the building of 
Minneapolis), barbed wire screw posts, A Nilson tractor, 
Eli and Clifford H. Anderson, Crown Iron soy bean plant, 
Dawson Mills’ plant, Bill Kratochwill, a home coal stoker, 
Minneapolis structural steel projects, Clifford I. and 
George Anderson, Jeff Scott, Heinz Schumacher, Crown 
employees 1937, Clifford H. Anderson, Crown employees 
1972, Crown extractor, Clifford I. Anderson, Hubert 
Humphrey Metrodome, a 4,000 Series Crown Exractor, a 
carbon dioxide press using the HIPLEX process, A Crown 
Friendship Engineering plant in Wuhan, China, Crown 
employees at 125th anniversary in 2003. Crown’s new 
offi ce and warehouse on Broadway and Johnson streets. 
George Anderson. Archimedes screw pump, Crown Model 
III extractor, Crown / Schumacher Counterfl ow DTDC (DT 
= desolventizer-toaster), overseas installations (Brunswick, 
Georgia; Caramura, Brazil; Philippines); by the late 1980s 
Crown plants were computerized, Kin Kong Yee of Pisces, 
inside a Crown Jet Dryer, inventors Darcy Moses and Bill 
Stevenson, Crown Jet Dryers, new headquarters in northeast 
Minneapolis, Model IV extractor for the pharmaceutical 
industry, Clifford Anderson in China, Jeff Scott in China, 
Valentin Zaletkin and Boris Solovyov in Moscow [Russia], 
Hernan Paredes, biodiesel decanters, computer generated 
image inside a Crown biodiesel plant, Jesse Ventura and 
George Anderson, huge Crown extractor in Argentina, 
welded heat exchanger coils, Harburger–Freudenberger 

HIPLEX Press (using carbon dioxide), Cliff Anderson 
who retired in 2008, Crown employees in 2007, Crown 
management team in Aug. 2007. Address: Minneapolis, 
Minnesota.

833. Donley, Arvin. 2008. In the eye of the storm: Sosland 
Publishing’s Purchasing Seminar addresses the challenge of 
today’s volatile commodity markets. World Grain 26(8):41-
43. Aug.
• Summary: Last year only 63.6 million acres of soybeans 
were grown in the USA, the smallest area this decade. In 
June the USDA estimated U.S. soybean planted area in 2008-
09 at 74.5 million acres.
 “Record soybean oil prices: Despite only modest growth 
in U.S. biodiesel production, soybean oil prices surged to 
record high levels in 2007-08, propelled upward by a smaller 
soybean crop than expected...”

834. Ontario Soybean Growers’ Update. 2008. Thoughts 
from the OSG chair [Leo Guilbeault]. Aug. p. 1.
• Summary: “It’s been busy here at OSG. New staff 
members are fi tting in well, new Directors are taking active 
roles in the organization and as you’ll see by the following, 
the whole association has been working hard on behalf of 
our growers. In this OSG Update, you’ll fi nd information 
on the Grower Requested Own Use (GROU) Program that 
allows farmers to economize by importing U.S. versions 
of Canadian registered crop protection products for their 
own use; Farm Input Price Monitoring done by Ridgetown 
College; the 2008 Canadian Soybean Harvest Survey, and 
OSG’s 2008 Soybean Yield Challenge.
 “The OSG Board has been busy dealing not only with 
the GROU program, but also with research projects, and of 
course the ongoing Memorandum of Understanding (MOU) 
process. Keep an eye out for more information on the MOU 
in the next few weeks; things are fi nally coming together.
 “Results of OSG’s strategic plan, unveiled last winter, 
are beginning to take shape. We have quite a few projects 
and proposals on the go that will have a positive impact on 
maximizing value for the whole Ontario soybean industry. 
To learn more on this topic, be sure to visit the OSG–Soy 
20/20 Innovation booth at Canada’s Outdoor Farm Show, 
September 9, 10, 11, 2008. We will be located in the Grow 
Guelph tent, on the North Mall between 2nd and 3rd Lane, 
along with the University of Guelph and other agri-food 
innovation partners.” A portrait photo shows Leo Guilbeault. 
Address: Guelph, ONT, Canada.

835. Donley, Arvin. 2008. Soya summit: Experts discuss 
ways to meet oilseed sustainability challenges as demand for 
food, feed and fuel grows. World Grain 26(11):63-65. Nov.
• Summary: Soyatech’s “Soya & Oilseed Summit 2008: 
Growing sustainable opportunities in global agribusiness,” 
was held Sept. 17-19 in St. Louis, Missouri. It was the third 
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such annual conference, and was attended by several hundred 
participants for 11 countries. A key focus was biodiesel 
production.

836. AGP–A Cooperative. 2009. Annual report: Celebrating 
25 years. When cooperatives cooperate–success follows. 
12700 West Dodge Road, P.O. Box 2047, Omaha, Nebraska 
68103-2047. 32 + 8 + 21 p. 28 cm.
• Summary: Net sales for 2008 (year ended Aug. 31) were 
$4,294.205 million, up 66.1% from $2,585.287 million in 
2007. Earnings from continuing operations (before income 
taxes): $143.912 million up 63.1% from $88.227 million in 
2007.
 Records achieved (p. 3): Earnings and hash returned 
to member cooperatives. Aminoplus production and sales. 
Exports through the Port of Gray’s Harbor. Production 
of specialty oils. Soy biodiesel production, sales and 
profi tability.
 Capital investments: Including–Completion of soy 
biodiesel plant at St. Joseph, Missouri. Soybean processing 
upgrade and expansion at St. Joseph, Missouri. Custom-
designed soybean meal rail cars.
 On page are three bar charts showing the net earnings, 
members’ equity, and cumulative cash returned to members 
(component premiums, redemptions, and cash patronage 
dividends) each year from 1984 to 2008. Very impressive!
 An 8-page insert contains a timeline of AGP from 1983 
to 2008. Address: Omaha, Nebraska. Phone: (402) 496-7809.

837. Lamp, Greg. 2009. My view: Soy biodiesel still rules. 
Corn and Soybean Digest. March. p. 4.
• Summary: “The world of soy biodiesel is suffering with 
nearly a third of the plants in the U.S. idled this past year... 
‘We’re just going through a challenging time right now,’ says 
Joe Jobe, CEO of the National Biodiesel Board (NBB).”
 Still, at last month’s NBB there was great enthusiasm for 
biodiesel among the 2,000 eager attendees. Address: Editor.

838. Ontario Soybean Growers’ Update. 2009. Soybean, 
corn & wheat producers fund $1.16 million in research & 
innovation. March. p. 1.
• Summary: “Ontario’s soybean, corn and wheat producers 
collectively funded fi fty-eight research and innovation 
projects to the tune of $1.16 million in the past year. 
Research dollars invested by the Ontario Soybean Growers, 
Ontario Corn Producers and Ontario Wheat Producers 
leverage a signifi cant amount of funding from both public 
and private sources. On average, every grower dollar 
invested generates four dollars from these sources, resulting 
in a total research investment of over four million dollars.
 “’We’ve decided to shine a spotlight on the signifi cant 
amount of agronomic, utilization, insect and disease research 
that is carried out each year by Ontario’s grain farmers’, 
says Crosby Devitt, Research & Innovation Manager for 

Ontario’s soybean, corn and wheat producers. The fi fty-eight 
projects are being featured at this week’s soy, corn and wheat 
producers’ Joint Conference in London, Ontario.
 “’Farmers who grow soybeans, corn and wheat are 
really interested in the latest research being funded by their 
check-off dollars’, added Alison Walden-Coleman, Research 
Projects Coordinator for the three organizations. ‘We have 
created a special publication summarizing current research 
projects being done on growers’ behalf. It’s available in hard 
copy at the Joint Conference, or can be accessed through the 
Ontario soybean, corn and wheat websites. Our goal is to 
help better inform producers about how their research dollars 
are being spent’.
 “Ontario Soybean Growers’ current research investment 
totals $550,000, which has leveraged over $2,000,000 in 
Ontario soybean research. $350,000 of the OSG funding is 
spread over the twenty-six projects listed to the right; another 
$200,000 will help to fund new projects beginning in 2009.
 “A call for research proposals for this additional 
$200,000 in OSG research funding was recently issued. 
For more information, contact Crosby Devitt: cdevitt@
soybean.on.ca or Alison Walden-Coleman: alison.walden@ 
ontariowheatboard.com.”
 A photo shows the cover of the 2009 Research Projects 
Guide.
 A full-page table shows (for soybeans only): (1) Project 
type (soy agronomy, utilization, insect & disease control, 
combination projects). (2) Names of researcher(s). (3) 
Institution where research will be conducted. (4) Project 
title. For example: Development of high oil soybeans to 
improve the production effi ciency of biodiesel. Development 
of industrial soy protein fi lms. Development of soy protein 
isolates for the food industry from Ontario soybeans. 
Address: Guelph, ONT, Canada.

839. Informa Economics, Inc. 2009. Feedstocks of the future: 
Prospects for dedicated biofuel crops–A multiclient study 
prospectus. Memphis, Tennessee.
• Summary: On the cover of the 12-page prospectus is a list 
of “Pressing biofuel feedstock questions” to which the report 
is said to contain the answers.
 For example: (1) What biofuel feedstocks are being 
developed? (2) Who is investing in these feedstocks. (3) 
Where in the product lifecycle is each feedstock? (4) What 
are the key 2nd generation biofuel processing technologies, 
and do the economics of these technologies differ by 
feedstock? etc. Address: Memphis, Tennessee.

840. Campbell, John. 2009. Political pod [federal ethanol and 
biodiesel mandates]. AGP News (Omaha, Nebraska) No. 2. 
p. 4.
• Summary: “Have you ever heard the phrase “direct and 
indirect land use”?
 “It’s a phrase that was inserted into the 2007 Energy 
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Bill. That bill raised the ethanol mandate from corn to 15 
billion gallons and established a biodiesel mandate starting at 
500 million gallons. One of the concessions to environmental 
groups in the deal-making was to require new ethanol plants 
and all biodiesel plants to make ethanol and biodiesel that 
have lower life-cycle greenhouse gas emissions than fossil 
fuels.
 “Everybody knows that renewables generate less 
greenhouse gasses than fossil fuels. After all, that is what 
the government reports already say. Right? Well, not so fast 
cowboy! Turns out that those government reports did not 
consider “direct and indirect land use”. They did not consider 
it for good reason. The whole theory is fl imsy at best.
 “Congress passed a bill that was supposed to ramp up 
renewable use but then tied conditions to the production 
of renewables that make it nearly impossible to actually 
accomplish the goals.”

841. Myers, Carrie. 2009. Biodiesel–Then and now. Iowa 
Soybean Review (Iowa Soybean Association, Urbandale, 
Iowa) 20(7):12-13. Spring.
• Summary: “Since 1992, the soybean checkoff has invested 
over $60 million into biodiesel promotion, research and 
development. Today, the United Soybean Board (USB) and 
state soybean checkoff fund almost all major soy biodiesel 
promotion and research, and efforts are focused on informing 
fellow farmers and ranchers as well as the general population 
of the benefi ts of soy biodiesel. Nearly half of all farmers use 
a biodiesel blend, and, according to USB, if every farmer and 
rancher used B2, a 2 percent blend of soy biodiesel, it would 
use almost 48 million bushels of soybeans every year.
 “Why biodiesel? Advanced biodiesel is better for an 
engine than conventional diesel because it has a higher fuel 
lubricity, decreasing wear-and-tear that often shortens an 
engine’s life. Blends as low as B2 can increase fuel lubricity 
by up to 66 percent. Also, soy biodiesel can be used year 
round, even in cold weather conditions, without engine 
modifi cations.
 “Biodiesel is a renewable resource. While oil reserves 
are being depleted, biodiesel will never run out as long 
as there are soybeans growing on the millions of acres of 
farmland in America. Using mostly biofuels will bring the 
U.S. one step closer to energy independence. Biodiesel 
is also the fastest growing fuel in the nation, with annual 
production of 1.39 billion gallons a year.
 “In a time of ‘going green,’ biodiesel has a 78 percent 
life cycle carbon dioxide reduction, according to the 
U.S. Department of Agriculture, which is good for the 
environment. Speaking of green, biodiesel supports the 
economy. A 2008 study estimated that biodiesel brought over 
$655 million to the gross domestic profi t [sic] and 3,700 jobs 
to Iowa.”
 “Biodiesel and the Soybean Checkoff: In 1990, the 
soybean checkoff in Missouri funded the fi rst soybean 

biodiesel research in the U.S. Over the last 18 years, soy 
biodiesel has grown by leaps and bounds, from early 
demonstrations in front of the Capitol to former President 
Clinton signing an executive order calling for the expanded 
use of biobased fuels to today’s availability of biodiesel 
at many pumps across the nation. Most of the biodiesel 
made in the United States is from untouched soybean oil 
or cooking oil that was made from soybean oil. According 
to the National Biodiesel Board (NBB), by 2004 over 25 
million gallons of soybean oil were processed into advanced 
biodiesel.
 “The production of advanced soy biodiesel is an 
opportunity for producers to create demand through on-farm 
use, and demand is integral to increasing profi t. An economic 
analysis from NBB estimates biodiesel has raised the price of 
soybeans by around 40 cents per bushel so far in 2OO9.
 “Ed Ulch, NBB treasurer from Solon, Iowa, says 
checkoff dollars used primarily for research and marketing 
have been responsible for the commercialization of biodiesel.
 “’The dollars, more recently, have been leveraged with 
industry for engine testing, advanced diesel technology, 
education, legal, establishing specs [specifi cations], quality 
enforcement, as well as continued commercialization,’ Ulch 
says. ‘From the farmer standpoint, those checkoff dollars 
invested in biodiesel have provided the best return on 
investment of any checkoff dollars.’
 “According to NBB and a study conducted by AUS 
Consultants, 4 percent renewable fuel use by 2016 across the 
nation would increase soybean production from 51 million 
bushels in 2002 to 318 million bushels by 2016. Soybean 
prices would increase an average of 68 cents per bushel, 
or 11.8 percent of the baseline. Steve Howell, president of 
MARC-IV Consulting Inc., has served as technical director 
for NBB and chairman of the ASTM Task Force on Biodiesel 
Standards since 1994, says since its inception, biodiesel has 
far surpassed its initial goals.
 “’I think back to a presentation that was given to USB 
back when biodiesel was in its infancy, in 1993-94, when 
Gary Ellington and Kenlon Johannes from Missouri said 
if biodiesel could amount to around 35 million gallons per 
year, it could raise the price of soybeans some 5 to 9 cents 
per bushel,’ Howell says. ‘If biodiesel could amount to 70 
million gallons it could raise the price 9 to 18 cents per 
bushel, which would more than pay for the investment the 
checkoff would need to invest to get it there. Sales last year 
were 700 million gallons, which is a tenfold increase over 
the “stretch goal” of 7O million in 1993-94.’
 “Future of soy biodiesel: While the return on investment 
for soybean producers has been promising, more needs to 
be done for the advanced biodiesel industry to stay ahead of 
the game. There need to be incentives for biodiesel in order 
to increase the demand, which will increase profi t. Many 
states are implementing mandates or tax incentives to keep 
biodiesel competitive. Currently, seven states have mandates 
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in place to help drive the demand for biodiesel. A biodiesel 
tax incentive is a federal excise tax that lowers the cost of 
biodiesel for consumers.
 “Bob Metz, a USB director from South Dakota and 
chairman of NBB’s technical committee, says education on 
biodiesel, along with availability, is important in order to 
increase usage.
 “’I believe broader distribution areas would help a lot,’ 
Metz says. ‘Most farmers will use it if they can get it. We 
had a strong push for education on biodiesel before, and I 
think if we did that again, we would get higher usage from 
farmers and truckers.’
 “Howell feels more people are looking for ways to be 
environmentally conscious and biodiesel may be the answer.
 “’After the last 10 years, I think most Americans 
understand we need to reduce our dependence on fossil 
fuels like gasoline and diesel fuel,’ Howell says. ‘Whether 
your reason is global warming, U.S. job creation, reduced 
dependence on foreign oil, local health issues or a myriad of 
other reasons, if we–and our kids and grandchildren–are to 
continue to enjoy the standard of living we have all become 
accustomed to, we are going to have to start fi nding CO2-
reducing alternatives to fossil fuels.’”
 Photos show: (1) A close-up view of the word 
“Biodiesel” on the side of a tanker. (2) A B20 Biodiesel gas 
pump. (3) A hand holding a gas nozzle fi lling a vehicle with 
biodiesel.

842. Green, Cindy. 2009. Zirconia–a fuel’s gem: Minnesota 
chemists’ invention quickly converts unrefi ned oils to 
biodiesel. Ag Innovation News (AURI–Agricultural 
Utilization Research Inst., Waseca, Minnesota) 18(2):2-3. 
April/June.
• Summary: “Isanti, Minn.–Biodiesel can be made from 
almost anything that has fats or oils–beans, pine trees, 
beef tallow, chicken fat, restaurant grease. With current 
technologies, pure soy oil is most effi ciently converted to 
fuel. But breakthrough technology may make waste grease 
and even algae ‘pond scum’ the fuels of the future.
 Minnesota chemists have invented a way to use metal 
oxides to quickly and cleanly convert unrefi ned oils to 
biodiesel. The ‘Mcgyan’ process will be tested commercially 
in a biodiesel demonstration plant opening this spring in 
Isanti. Ever Cat Fuels will produce 3 million gallons of 
biodiesel annually.
 “’This process can use feedstocks that the traditional 
biodiesel process cannot use,’ says Dave Wendorf, marketing 
director of McNeff Research Consultants, which holds 
intellectual property rights to the patent pending Mcgyan 
process.”

843. Lyddon, Chris. 2009. Focus on South Africa: Nation has 
embraced GM crops while others on the continent oppose 
biotech development. World Grain 27(6):22, 24-26. June.

• Summary: South Africa is a major oilseed producer. In 
2008 some 915,000 hectares of oilseeds were planted, 
according to the South African Crop Estimates Committee. 
This was 16.7% higher than 2007 and the second highest 
since the deregulation of the South African agricultural 
marketing system in 1996. Sunfl owers accounted for 69%, 
soybeans 25%, and peanuts 6% of the total area.
 Note: Deregulation, replacing Agricultural Control 
Boards and leading to a free market, was brought about by 
the Marketing of Agricultural Products Act, No. 47, of 1996, 
which replaced the original Marketing Act of 1937.
 South Africa imports about 900,000 tonnes (metric tons) 
per year of soybean meal.
 Rainbow National Renewable Fuels Ltd. is constructing 
a 1.5 billion rand (US$189 million) biodiesel production 
plant in the Eastern Cape. The plant is slated to produce both 
biodiesel and pharmaceutical glycerin from domestically 
produced and imported soybeans, using 1.36 million tonnes 
of soybeans a year to manufacture 288 million liters of 
biodiesel, “making it the largest soybean processing facility 
in Africa.” It is expected to begin operations in late 2009.
 South Africa grows about 1.8 million hectares of 
genetically engineered [GM] maize [corn], soybeans and 
cotton.
 Maize is by far the country’s most important cereal crop. 
The International Grains Council (IGC) estimates that South 
Africa’s maize production in 2008-09 will be 11.2 million 
tonnes, including 6.5 million tonnes of white maize and 4.7 
million tonnes of yellow maize.
 South Africa’s government has slowed development 
of biofuels by excluding maize as a feedstock and by not 
introducing any mandatory blending of ethanol. They believe 
that the incentive is not good enough to start development of 
a new industry.

844. Reidy, Susan. 2009. Producing biodiesel around the 
world: Nations are embracing production despite economic 
turmoil. World Grain 27(7):48, 50-53. July.
• Summary: Contents: Introduction. South America 
(Argentina, Brazil). Canada. Asia. Europe. Government 
mandates and competitiveness with diesel are the main 
drivers for biodiesel.

845. Siregar, Masdjidin. 2009. Biofuel development at the 
crossroads: Short article. CAPSA Flash 7(5):1. Aug.
• Summary: “The dependence on foreign non-renewable 
sources of energy has been urging most countries to fi nd 
paths to energy independence such as those that promote the 
expansion of biofuel production. The primary forces behind 
the continued surge in biofuel production and capacity 
expansion were a combination of blending mandates and 
tax subsidies in several countries, with strong support from 
agricultural interests. Many countries such as the USA, the 
United Kingdom, Japan, China, and the European Union 
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(EU) have targeted to expand biofuel production and have 
enacted mandates for blending biofuels into vehicle fuels 
in the future. Consequently the production of biofuel will 
increase consistently.”
 In 2007, production of biodiesel from feedstocks such as 
soy, rapeseed, mustard seed, palm oil, and waste vegetable 
oils rose an estimated 33% to 8 billion litres.
 The OPEC Fund for International Development (OFID) 
commissioned a study prepared by IIASA (The International 
Institute for Applied Systems Analysis, located in Austria, 
near Vienna; founded in 1972). Titled “Biofuels and Food 
Security” and released on 18 March 2009, its key fi ndings 
are: “First, factors that cause the increase in food price 
include increased demand for biofuels’ feedstocks and rising 
agricultural fuel and fertilizer prices. Biofuel development 
scenarios indicate a strong relationship between agricultural 
prices and the share of fi rst generation biofuels [feedstocks 
that could enter the human or animal food chain, such as 
corn, soybeans, rapeseed, etc.] in total transport fuels. For 
example, a with biofuel share of 4%, the cereal price index 
increases by 20%; and with 7% biofuel target, the cereal 
price index increases by 40%. Thus, biofuel development 
will seriously affect food security and this is a factor in rising 
hunger.
 “Second, biofuel production absorbs cereal production. 
For different biofuel scenarios, about 66% of cereal used for 
ethanol production in 2020 will be obtained from increased 
crop production, 24% from reduced feed use, and 10% from 
reduced food use.
 “Third, biofuel development provides modest benefi ts 
for rural development. The increase in agricultural value-
added induced by fi rst generation biofuel production is 
relatively small.
 “Fourth, the net greenhouse gas savings resulting 
from expansion of biofuels can only be expected after 30 
years. For shorter periods, net greenhouse gas balances are 
dominated by carbon debts due to direct and indirect land use 
changes.
 “Fifth, the impact of biofuel development scenarios will 
be the increase in net expansion of cultivated land during 
2000-2020 by 20-40 per cent. Sixth, biofuel development 
fuels deforestation. The analysis of biofuel development 
scenarios suggest that any prolonged dependence on the 
fi rst generation biofuels will result in increased risk of 
deforestation with the inherent consequences of substantial 
carbon emissions and biodiversity loss.
 “Finally, the OFID study concluded that the 
development of second generation of biofuel using biomass 
residues from agricultural crops and forestry is imperative 
to minimize, if not to eliminate, the negative impacts of the 
fi rst generation of biofuels. However, while the technology 
development of second generation of biofuels seems to take 
a relatively long period of time to be economically feasible, 
the development of fi rst generation biofuels that can compete 

with fossil fuel and minimize the negative impacts remains 
necessary.” Address: Consultant for Japan International 
Research Center for Agricultural Sciences (JIRCAS), Bogor, 
Indonesia.

846. Petrie, Dale. 2009. Big changes at Ontario Soybean 
Growers (OSG) in Canada (Interview). SoyaScan Notes. Oct. 
16. Conducted by William Shurtleff of Soyinfo Center.
• Summary: OSG (Ontario’s trade association for soybean 
producers) is now in the process of merging with the 
Ontario’s Corn Producers Association (OCPA) and the 
Ontario Wheat Producers’ Marketing Board (OWPMB) 
groups to form the Grain Farmers of Ontario (GFO), one 
provincial association representing the interests of Ontario’s 
grains and oilseeds farmers.
 On 29 April 2004 OSG moved from Chatham to Guelph, 
to Suite 205, Second Floor, Research Park Center, 150 
Research Lane.
 Then on 30 Sept. 2005 (17 months later) all three groups 
relocated to the new building of the Ontario AgriCentre, 100 
Stone Road West, Guelph, Ontario, where they were able to 
increase effi ciencies by sharing offi ce space there with OCPA 
and OWPMB.
 Shortly before the move, a memorandum of 
understanding (MOU) was signed between the three 
commodity organizations stating that they would eventually 
join forces and become a new organization named Grain 
Farmers of Ontario (GFO). All three organizations and their 
crops were strong and in good shape at the time; they did not 
merge out of weakness or because of a problem. They will 
have a new website, a new magazine, etc. A lot of the staffi ng 
and operational activities are underway, but the actual 
legislation (from the Farm Products Marketing Commission) 
which gives GFO the power to collect license fees 
(somewhat like a tax collection, and somewhat like the U.S. 
checkoff situation) has not yet been enacted. GFO expects 
that this will become law in about December 1 of this year. 
On that date, the three will become one. Some aspects of the 
legislation are presently being negotiated. There are many 
important details that must be in the new regulations. Very 
little will be changed from existing powers. There are no new 
requests for government money or subsidies.
 Why did the three groups decide to merge? First, 
they have the same grower base. Out of the 28,000 
farmers across the province of Ontario, about 23,000 grow 
soybeans, 21,000 grow corn, and about 16,000 to 17,000 
grow wheat. Typically they grow all three in rotation or at 
least two in rotation (corn and soy, or soy and wheat). In 
the same geography, there used to be 45,000 farmers. Due 
to consolidation, the farms have become much larger. So 
the actual acreage of this 5 million acres of farmland has 
changed very much. A small percentage of the farmland has 
been lost as Toronto expands. Moreover, politically, when 
a farm group goes to the government “for an ask,” they 
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always say something like, “Well, what does corn think?” 
So then you have to go back to the corn (or wheat) growers 
for consultation. “So in the near future, when GFO knocks 
on the door with a unifi ed voice, they certainly will listen 
even more. And we will represent more farmers and more 
potential voters.”
 One organization (GFO) made sense to farmers for 
many reasons. Things started to develop from the ground up. 
For example, instead of going to three farmer meetings (for 
soybeans, corn, and wheat), farmers started to consolidate 
the three into one joint farmer meeting.
 In short, the focus has shift from the three individual 
crops to farmers in Ontario province. Farm organizations 
and farmers in other provinces of Canada are watching the 
formation and development of GFO with great interest. 
There are also some economies of scale that will be helpful–
for example one receptionist, one set of photocopiers, one IP 
system, one computer system, one magazine, one newsletter, 
one letterhead, one set of lawyers–the savings add up fast.
 GFO will have one board of directors composed of 
15 farmers representing each of the 15 new districts into 
which Ontario has been divided by GFO to get fair member 
representation. “The soybean model (OSG) is probably 
the closest to what the new organization will look like in 
structure. Each of the 15 districts will carry a minimum of 8 
delegates. So 8 x 15 = 120 delegates minimum. The district 
is divided by 6.7% of the production.
 “We have 30 delegates which are somewhat transferable 
depending on production by district. Some of the counties 
[especially those near the southern tip of Ontario] produce 
more than 6.7% of production, so we can add more delegates 
from the pool of 30 delegates to those high-production 
counties. For example, Lambton county has 17 delegates–
the most. Middlesex has 14, etc. This system gives a better 
representation by total production of soybeans, corn and 
wheat. In fact, the representation tends to be very close to the 
soybean production because soybeans tend to be the common 
denominator in any rotation. The producer delegates are 
elected by their peers to represent the concerns and wishes 
of all three crops.” So the total number of delegates will 
be exactly 150, and average of 10 per district. From those 
delegates they choose one director, who will sit on the new 
board of 15 producers which will be formed in Feb. or March 
2010. One member of the board will be chair, one will be 
vice-chair a total of four executives. In addition, a CEO, 
Barry Senft, has been hired; he will be Dale’s Boss when this 
all gets enacted. For GFO, Dale will be director of strategic 
planning and innovation–everything outside the organization 
including government relations, market development, 
research or communications. Ryan Brown, who is currently 
head (general manager) of the Ontario Corn Producers 
Association, will take care of all things that are inside the 
organization, including wheat trading, accounts receivable, 
accounts payable, etc.

 About 35% of these three commodities are marketed as 
“identity preserved” (IP). In Ontario, corn is predominantly 
genetically engineered (GE); soybeans are 65% GE and no 
wheat is GE. There is some interest in GE wheat, not for 
weed control but for control of disease (especially Fusarium 
head blight), or in nutritional composition, or in milling 
quality.
 Ontario Soybean Growers (OSG) still has its own 
website and has continued to publish an 8-page (usually) 
color monthly (or occasionally bi-monthly) newsletter. All 
of these since Feb. 2001 are archived on the OSG website: 
On the top bar click “OSG info” then click “Newsletter.” 
They also have a monthly newsletter that goes into one of 
the widely read farm publications, a tabloid-size newspaper 
named the Ontario Farmer, but it doesn’t get mailed since 
the mailing costs were too high.
 Bottom line is: A new printed magazine (to be sent 
by mail to 28,000 farmers plus 2,000 other stakeholders, 
industry and media people) will soon be available, titled 
Ontario Grain Farmer (Kim will send), which will include 
all important news about soybeans. A PDF version of the 
magazine will also be available on the new OGF website.
 Looking at the big picture and the future of soybeans in 
Ontario and Canada, Dale thinks that the future looks good 
and promising. Acreage and yields continue to rise. The key 
to expanding acreage (this year is a record of 2.4 million 
acres) is the better, earlier varieties, which replace barley, 
edible beans, canola, etc. and are grown further northward. 
They have a yield contest to highlight the growers who 
are getting the best yields. “Canada hasn’t gotten to the 
biodiesel business because the economics of using soybean 
oil for biodiesel has always been suspect.” Moreover, it 
is basically turning one commodity into another. OSG is 
more interested in adding value by transforming soybean oil 
into high-value industrial uses, such as lubricants, greases, 
special time-release coatings on pharmaceutical products, 
cosmetics, foods, etc. Value-added products have long been 
Dale’s major focus. OCS was the founding supporter in a 
research organization at Trent University, studying higher 
value applications and products. Dale believes that Canada 
has an advantage over its soybean competitors because of 
its excellent IP (identity preserved) infrastructure. IP is one 
important key to adding value and getting away from selling 
commodity soybeans, oil, or meal. Canada is too small to 
compete in a straight commodity world market.
 Why do Canadians grow Roundup-Ready or other GE 
soybeans. Above all for the weed control of many annual 
and perennial weeds found in Canada. “Its so easy. You 
just plant GE soybeans, let the weeds grow, zap them with 
1 liter / quart per acre of Roundup herbicide, you park and 
you’re done. You don’t have to worry about going back 
onto the fi eld. And there is less stress on the farmer. Also, 
it dramatically reduces the weeds in fi elds for the next crop 
grown on that fi eld. As in the USA, weeds always develop 
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resistance. But to minimize this, for that past ten years in 
Ontario they have been very strict about avoiding continuous 
use of Roundup herbicide on the same fi eld; they preach this 
important message year after year.
 In short, the past 20 years have been good for soybeans 
in Ontario and the future looks bright, in part because of the 
new organization, Grain Farmers of Ontario. Address: OSG 
General Manager, Ontario AgriCentre, Suite 201, 100 Stone 
Rd. W., Guelph, Ontario CANADA, N1G 5L3. Phone: 519-
993-7692.

847. Brown, Lester R. 2009. Plan B 4.0: Mobilizing to save 
civilization. New York and London: W.W. Norton & Co. xiv 
+ 368 p. Oct. Illust. Index. 23 cm. [836 endnotes]
• Summary: A remarkable, very important book. A must-read 
for all who care about the fate of their planet and civilization.
 Contents: Preface. 1. Selling our future: Food: The weak 
link, the emerging politics of food scarcity, our global ponzi 
economy, mounting stresses, failing states, plan B–a plan 
to save civilization. Part I: The challenges. 2. Population 
pressure: Land and water: civilization’s foundation eroding, 
water tables falling, farmers losing water to cities, land and 
water confl icts, cars and people compete for grain, the rising 
tide of environmental refugees. 3. Climate change and the 
energy transition: Rising temperature and its effects, melting 
ice, rising seas, melting glaciers, shrinking harvests, rising 
temperatures, falling yields, the decline of oil and coal, a 
challenge without precedent. II. The response. 4. Stabilizing 
climate: An energy effi ciency revolution: A revolution in 
lighting technology, energy-effi cient appliances, zero-carbon 
buildings, electrifying the transport system, a new materials 
economy, smarter grids, appliances, and consumers, the 
energy savings potential. 5. Stabilizing climate: Shifting 
to renewable energy: Turning to the wind, solar cells and 
thermal collectors, energy from the earth, plant-based 
sources of energy, hydropower: Rivers, tides, and waves, 
the world energy economy of 2020. 6. Designing cities for 
people: The ecology of cities, redesigning urban transport, 
the return of bicycles, reducing urban water use, farming in 
the city, upgrading squatter settlements, cities for people. 7. 
Eradicating poverty and stabilizing population: Educating 
everyone, toward a healthy future, stabilizing population, 
rescuing failing states, a poverty eradication agenda and 
budget. 8. Restoring the earth: Protecting and restoring 
forests, planting trees to sequester carbon, conserving and 
rebuilding soils, regenerating fi sheries, protecting plant and 
animal diversity, the earth restoration budget. 9. Feeding 
eight billion people well: Raising land productivity, raising 
water productivity, producing protein more effi ciently, the 
localization of agriculture, strategic reductions in demand, 
action on many fronts. III. The great mobilization. 10. Can 
we mobilize fast enough?: Shifting taxes and subsidies, 
coal: The beginning of the end, stabilizing climate, three 
models of social change, a wartime mobilization, mobilizing 

to save civilization, what you and I can do. Notes. Index. 
Acknowledgments. About the author.
 The section titled “Cars and people compete for grain” 
states: “The price of grain is now tied to the price of oil. 
Historically the food and energy economies were separate, 
but now with the massive U.S. capacity to convert grain into 
ethanol, that is changing. In this new situation, when the 
price of oil climbs, the world price of grain moves up toward 
its oil-equivalent value. If the fuel value of grain exceeds 
its food value, the market will simply move the commodity 
into the energy economy. If the price of oil jumps to $100 a 
barrel, the price of grain will follow it upward. If oil goes to 
$200, grain will follow.
 “From 1990 to 2005, world grain consumption, driven 
largely by population growth and rising consumption of 
grain-based animal products, climbed by an average of 21 
million tons per year. Then came the explosion in grain used 
in U.S. ethanol distilleries, which jumped from 54 million 
tons in 2006 to 95 million tons in 2008. This 41-million-ton 
jump doubled the annual growth in world demand for grain 
almost overnight, helping to triple world prices for wheat, 
rice, corn, and soybeans from mid-2006 to mid-2008. A 
World Bank analyst attributes 70 percent of the food price 
rise to this diversion of food to produce fuel for cars. Since 
then prices have subsided somewhat as a result of the global 
economic downturn, but they are still well above historical 
levels.
 “From an agricultural vantage point, the world’s appetite 
for crop-based fuels is insatiable. The grain required to fi ll 
an SUV’s 25-gallon tank with ethanol just once will feed 
one person for a whole year. If the entire U.S. grain harvest 
were to be converted to ethanol, it would satisfy at most 18 
percent of U.S. automotive fuel needs.
 “Projections by Professors C. Ford Runge and Benjamin 
Senauer of the University of Minnesota in 2003 showed 
the number of hungry and malnourished people decreasing 
steadily to 2025. But their early 2007 update of these 
projections, which took into account the biofuel effect on 
world food prices, showed the number climbing rapidly in 
the years ahead. Millions of people living on the lower rungs 
of the global economic ladder, who are barely hanging on, 
are losing their grip and beginning to fall off.
 “Since the budgets of international food aid agencies 
are set well in advance, a rise in food prices shrinks food 
assistance. The World Food Programme, which is now 
supplying emergency food aid to more than 30 countries, cut 
shipments as prices soared. Hunger is on the rise, with some 
18,000 children dying each day from hunger and related 
illnesses.
 “The emerging competition between the owners of the 
world’s 910 million automobiles and the 2 billion poorest 
people is taking the world into uncharted territory. Suddenly 
the world is facing an epic moral and political issue: Should 
grain be used to fuel cars or feed people? The average 
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income of the world’s automobile owners is roughly $30,000 
a year; the 2 billion poorest people earn on average less than 
$3,000 a year. The market says, let’s fuel the cars.”
 Chapter 2, “Population pressure: Land and water,” 
relates directly to soybeans in Kazakhstan and in Brazil’s 
cerrado: The fi rst major overexpansion (in the 1930s in the 
USA) of cropland onto vast areas of grassland, that were 
highly erodible when plowed, ended in the Dust Bowl.
 “The second major expansion came in the Soviet Union 
beginning in the mid-1950s. In an all-out effort to expand 
grain production, the Soviets plowed an area of grassland 
larger than the wheat area of Australia and Canada combined. 
The result, as Soviet agronomists had predicted, was an 
ecological disaster–another Dust Bowl. Kazakhstan, where 
the plowing was concentrated, has abandoned 40 percent 
of its grainland since 1980. On the remaining cultivated 
land, the wheat yield per acre is one sixth of that in France, 
Western Europe’s leading wheat producer.
 “A third massive cropland expansion is now taking 
place in the Brazilian Amazon Basin and in the cerrado, 
a savannah-like region bordering the basin on its south 
side. Land in the cerrado, like that in the U.S. and Soviet 
expansion, is vulnerable to soil erosion. This cropland 
expansion is pushing cattle ranchers into the Amazon 
forests, where ecologists are convinced that continuing 
to clear the area of trees will end in disaster. Reporter 
Geoffrey Lean, summarizing the fi ndings of a 2006 Brazilian 
scientifi c symposium in London’s Independent, notes that 
the alternative to a rainforest in the Amazon would be 
‘dry savannah at best, desert at worst.’” Brown concludes: 
“Civilization depends on fertile soil.” Address: President, 
Earth Policy Inst., 1350 Connecticut Ave., N.W., Suite 403, 
Washington, DC 20036. Phone: 202-496-9290.

848. Campbell, John. 2009. Political pod: [Is it the end of the 
road for the biofuels bus?]. AGP News (Omaha, Nebraska) 
No. 4. p. 8-9.
• Summary: An very perceptive and well-written essay by 
an observer with long experience. “The biofuels bus is in the 
proverbial ditch. Public support has eroded and profi ts are 
scarce. Regulatory agencies such as the US Environmental 
Protection Agency (EPA) and California Air Resources 
Board (CARB) have put the brakes on corn ethanol and soy 
biodiesel.
 “Some say we were sabotaged. Sabotaged we may 
have been but further investigation shows that we were also 
travelling under the infl uence. We were traveling under the 
infl uence of dreamers, schemers and tin men. This crowd 
knew no limits. It was a party that would never end. Money 
was easy and profi ts were fat. Every feasibility study 
concluded that another ethanol or biodiesel plant was just 
what we needed.
 “If that were not enough, along comes George W. Bush 
who threw free party favors onboard. The President said we 

could break our “addiction to oil” with billions of gallons 
of new renewable fuels. That was all the party bus needed 
to hear. Any last sense of propriety was abandoned. Let the 
good times roll!
 “Congress did not want to miss out. They hopped on 
board and before you knew it we had a new law that outdid 
President Bush. “Thirty six billion gallons by 2022” was the 
party song. We were all off to biofuels ‘Neverland.’
 “Trouble is that folks started to notice the party bus. 
Some of the passengers were getting nervous, too. Not only 
that, a perfect commodity storm was brewing outside as 
we careened along. Oil prices were taking off and pulling 
everything up with them–corn, ethanol, soybeans–anything 
that could be burned got sucked up in the whirlwind.
 “Livestock producers and grocery stores started blaming 
the crazy party bus for the storm. Environmentalists saw an 
opportunity to hop off–and hop off they did. So did most of 
Congress. While they were getting off the bus they threw 
some nails under the tires. These nails took the form of fi ne 
print in the new renewable fuel law and a big anti-ethanol 
media campaign. Sure enough, we ran over the nails, blew 
out the tires and ended up in the ditch. Dazed, we stumbled 
out the emergency exits wondering what happened. Several 
passengers were injured and taken off to bankruptcy hospital.
 “Some of the injured have already returned to the site of 
the crash–glassy eyed ‘zombie’ producers–their bodies taken 
over by oil companies. Some of the passengers ran ahead 
and found that the bridge on the roadmap to Neverland never 
was. They report back that there was no way to get to the 36 
billion gallon Neverland in the fi rst place. The EPA and the 
car companies will not let it happen.
 “Some passengers are trying to throw planks called 
E12 and E15 across the rushing river. A few might make it 
if these planks don’t get swept away. Much stronger planks 
called E30 and E40 will be needed to get the chosen across 
and on their way.
 “The oldest ethanol and biodiesel passengers on the 
bus just found out that they were not intended to go to 
‘Neverland’ in the fi rst place. They are going to get pushed 
off the bus before the river (about half way) because they 
are not the kind of new renewables desired on the other side. 
Only renewables from things like grass and algae are good 
enough to get into Neverland.
 “The commodity storm has passed but our bus is still 
mired in the water and mud. Drivers and passengers are 
working feverishly to push, dig and pull the bus out of the 
ditch (except for the zombies). EPA could unplug the culverts 
and drain the ditch thus making it easier to get back on the 
road but so far they stand with arms folded–contemplating 
the situation.
 “Is it the end of the road for the biofuels bus? Maybe–
we had a good time getting this far–until the crash. A lot of 
fair- weather friends have wandered off to do other things.
 “Folks who threw the nails under the tires say they 
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might help push but they don’t work for free. And, they 
will not help the older passengers. Their price is for all the 
passengers to empty their pockets and hand over valuables. 
They have a climate change train to pay for and they need 
help. So far, the passengers have said ‘no deal’ because the 
climate change train would fl atten millions of acres of corn 
and soybean land leaving none for the biofuels bus.
 “EPA might drain the ditch. We might get the bus pushed 
back up on the road by ourselves. Even so, ahead lays the 
roar of the river with no bridge and behind the scream of the 
climate change train. A tricky passage to say the least.”

849. Anderson, Susan; Buggey, JoAnne. 2009. Soybeans 
in the story of agriculture. Halifax, Nova Scotia, Canada: 
Northwest Arm Press. 36 p. Illust. (color). No index. 21 x 26 
cm. [Eng]
• Summary: This is a basic book about soybeans and soy 
products for children. Contents: Production. Processing. 
Distribution. Marketing. Consumerism.
 Discusses: Soybean meal, biodiesel, soy ink, soy milk, 
tofu, Henry Ford, transportation and export of soybeans, 
soynuts, soynut butter, edamame, soy lecithin, soy candles, 
soy crayons, experiment to grow a soybean in a bag. 
Address: Elementary teachers in Minneapolis public schools.

850. Iowa Soybean Review (Iowa Soybean Association, 
Ankeny, Iowa). 2010. USB helps make 26 soy-based 
products a reality: annual new products list signifi es USB’s 
commitment to driving soy demand through new uses. 
21(4):10-11. Jan.
• Summary: “Demonstrating its commitment to developing 
new industrial and consumer products that contain U.S. soy, 
the United Soybean Board (USB) recently released its annual 
list of soy-based products that the soybean checkoff helped 
introduce this year. Thanks, in part, to support from the 
soybean checkoff, 26 new soy-based products hit the market 
in 2009.
 “USB’s New Uses program provides funding to 
scientists and industrial partners to research, develop 
and commercialize products containing soybeans. Marty 
Ross, vice chair of the USB New Uses program who is 
in his fi fth year as a soybean checkoff farmer-leader, said 
watching a soy-based product develop from concept to 
commercialization is very gratifying.
 “’To see this many products come to fruition year in and 
year out with the help of the soybean checkoff is amazing,’ 
says the Delmar, Delaware, soybean farmer. ‘The role of the 
soybean checkoff’s New Uses program is to benefi t soybean 
farmers by increasing industrial demand for U.S. soy. And I 
think the New Uses program is certainly doing that and will 
continue to do that, in part, by supporting the next generation 
of products such as these.’
 “The soybean checkoff directs its funding toward 
several categories, including adhesives, coatings, printing 

inks, lubricants, plastics, fi bers and solvents.
 “Consumers can fi nd some of this year’s new products, 
including a soy-based wood fl oor stain from Rust-Oleum, 
a line of Simmons mattresses that include soy based foam, 
and a soy-based degreaser and adhesive remover available 
at retail outlets such as The Home Depot and Ace Hardware. 
Others, such as a soy-based adhesive used to manufacture 
plywood, a soy-based pavement crack sealant and soy-based 
bioremediation agents used in environmental cleanup, will 
mostly be noticed by industrial users.
 “While the products represent a diverse range of 
categories, they generally have two attributes in common: 
They’re sustainable and they boost demand for U.S. soy.
 “The soybean checkoff works to advance the 
sustainability movement, in part, by developing and 
promoting soy-based products. Many of the projects the 
soybean checkoff funds led to products that use soybean 
oil as a replacement for petrochemicals, making them more 
renewable and more environmentally friendly than their non-
soy-based counterparts.
 “Statistics show the checkoff’s efforts to expand 
industrial demand for soybean oil work. By 2010,industrial 
use is expected to be between 1.15 and 1.35 billion pounds 
of soybean oil, or the oil from nearly 120 million bushels. 
That’s up from 80 million bushels used in 2008. The list of 
new soy-based products represents an annual culmination 
of a three-to-fi ve-year process that began with researchers 
trying to persuade soybean checkoff farmer-leaders that their 
ideas held potential for increasing soy demand.
 “’We solicit applications, review the concepts and select 
them based on their technical merit and market potential,’ 
Ross says. ‘Number one, the product must be technically 
feasible–can it be done? And, number two, just because it 
can be done, is it viable? What’s the product’s market value, 
and how many bushels of soybeans will it use?’
 “The soybean checkoff’s industrial partners continue 
to produce an assortment of sustainable soy-based products 
without making an impact on the world’s food supply. The 
food industry uses 87 percent of the U.S. supply of soybean 
oil. Oil makes up just 18 percent of a soybean; the remainder 
consists of protein-rich meal. A USB study found that 
industrial demand for soybean oil for such things as biodiesel 
and soy-based products increases the supply of soybean 
meal, which will be largely used to produce more food, not 
less.
 “The new soy-based products introduced in 2009 as a 
result of soybean checkoff support include:
 “Plastics
 “Soy Seal™–soy-based canned insulating foams being 
sold at hardware stores, from BioBased technologies.
 Polylite™ 31325-00–unsaturated polyester resin for 
composites, from Reichhold Chemical
 “Renuva™–soy-based Natural Oil Polyols used to 
make bedding foams for Simmons Bedding’s Natural Care 
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Collection, from Dow Polyurethanes
 “SoyFoam™–soy foam for seats/ headrests/armrests 
in the 2010 Hyundai Santa Fe, Sonata sedan and the 2009 
Kia Amanti sedan, from Lear. Lear will also supply General 
Motors with SoyFoam for its trucks and SUVs as well as 
Ford for the seats in the Mercury Milan and Lincoln MKE, 
from Lear
 “Honey Bee™–soy-based polyols for use in Chromcraft 
molded-furniture seating foams, from MCPU Polymer 
Engineering
 “Ecofl ex–a mattress product line named Equilibrio 
Natural Ecofl ex that uses foam based on Renuva Natural Oil 
Polyols in the comfort layers of the mattresses, from foam 
and mattress manufacturer Ecofl ex
 “Green Comfort™–sandals containing Renuva Natural 
Oil Polyols in the polyurethane sole, from shoe manufacturer 
Grupo Ravi and Wal-Mart
 “Coatings / Printing Inks / Adhesives
 “Hybrid industrial coating containing soy for wood and 
metal applications, from Sherwin-Williams
 “Varathane Nano Defence–soy-based abrasion-resistant 
stain for wood fl oors, from Rust-Oleum
 “OSF Ecopure HPJ Soy–soy-based sheetfed lithographic 
ink, from INX International
 “OSF EcoTech Process Inks–soy-based sustainable 
lithographic ink system with low VOCs, from INX 
International
 “BioMG–soy-based inks for digital printers used in 
OEM type inks, from INX International
 “Soyad–soy fl our adhesive for use in wood panels, from 
H2H
 “Soythane™90–100 percent solids, multipurpose 
polyurethane adhesive based on soy polymers, from 
Bondafl ex Technologies
 “Multibond MX100–a one-component soy-based 
polyvinyl acetate adhesive for hardwood plywood, from 
Franklin International
 “Specialty Products
 “Soyanol™ 1000E–soy methyl ester (SME)-based 
coalescing agent, from Soy Technologies
 “Soyanol™ 5000E–SME-based coatings solvent, from 
Soy Technologies
 “Goof Off Citrus–SME-based degreaser and adhesive 
remover, from WM Barr
 “Goof Off 2–SME-based water rinsable degreaser, from 
WM Barr
 “F-500–Bi-Solvent Cleaning System–SME-based parts 
cleaner, from Forward Technology
 “VOS™–soy-based thixotropic gel for soil 
bioremediation, from EOS Remediation
 “LactOil™–soy-based microemulsion for groundwater 
bioremediation, from JRW Bioremediation
 “CAP 18 ME™–soy-based groundwater bioremediation 
product, from Carus Remediation

 “SoyGreen™ Wood Polish & Multi Surface Cleaner–
SME cleaner, from Soy Technologies
 “Soy Green™ Ultimate Graffi ti Remover–SME cleaner, 
from Soy Technologies
 “Seamseal™–soy-based pavement crack sealant, from 
BioSpan Technologies.”

851. Iowa Soybean Review (Iowa Soybean Association, 
Ankeny, Iowa). 2010. Ankeny new home to the Iowa 
Soybean Association. 21(4):16. Jan.
• Summary: “Even with the remnants of a massive blizzard a 
day earlier, the Iowa Soybean Association welcomed nearly 
130 people to the ribbon-cutting ceremony of their new 
building in Ankeny.
 “Along with farmers and directors, Iowa Gov. Chet 
Culver and Ankeny Mayor Steven Van Oort were a few of 
the distinguished guests who welcomed ISA to their new 
home.
 “’We debated putting it off,’ says ISA President Delbert 
Christensen. ‘Considering the weather, I’m pleased with the 
attendance.’
 “Mayor Van Oort spoke next and expressed gratitude 
towards ISA for choosing Ankeny as the home of the 
association.
 “Gov. Culver spoke after Mayor Van Oort and described 
his fond memories of working with staff and members of 
ISA, going on trade missions and working hard for soybean 
farmers at the Capital in Iowa and Washington, D.C.
 “The building was constructed with the help of Dennis 
Albaugh of DRA Development Company and Harry Stine of 
Stine Seed. The two businessmen joined together to donate 
the three-acre property, valued at $1.2 million, available in 
the Prairie Trail development in Ankeny. The building size is 
approximately 30,000 square feet and will allow for 15 to 20 
percent growth within the organization.
 “ISA CEO Kirk Leeds expressed gratitude to Albaugh 
and Stine previously, explaining that the right circumstances 
fell into place at the right time.
 “’Given this growth, the ISA board formed a task force 
to take a look at our short-term and long-term offi ce space 
requirements,’ Leeds says. ‘During this review, ISA was 
approached by industry friends who ultimately offered to 
donate three acres of land in a new development in Ankeny 
to house our new offi ces. With the gift of land by Dennis 
Albaugh and Harry Stine, the board decided it was an offer 
they couldn’t refuse. It just makes good business sense to 
invest in a building we were able to self-fi nance, as opposed 
to paying thousands of dollars every year to a landlord.’
 “The new building is being paid by both checkoff and 
non checkoff dollars.
 A photo shows a red ribbon cutting ceremony: Iowa 
Governor Chet Culver helps dedicate the new Iowa Soybean 
Association offi ce building in Ankeny by cutting the ribbon.
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852. Knothe, Gerhard. 2010. Biodiesel and renewable diesel: 
A comparison.” Progress in Energy and Combustion Science 
36:364-73. [138 ref]
• Summary: Contents: Abstract. Introduction. Discussion: 
terminology (petrodiesel, biodiesel, renewable diesel), 
historical perspectives. Fuel composition and properties 
(biodiesel, petrodiesel and renewable diesel), fuel production 
(biodiesel, renewable diesel), methanol vs. hydrogen, energy 
balance, environmental issues (combustion and emissions, 
biodegradability and sulfur), plant cultivation, food vs. fuel 
issue, economics, glycerol. Conclusions and outlook.
 Note: This is the earliest document seen (Oct. 2017) that 
contains the term “renewable diesel.” Address: NCAUR, 
ARS, USDA, 1815 N. University St., Peoria, Illinois 61604.

853. Bainbridge, Lewis. 2010. More than 30 nationally 
recognized furniture companies turn to soy-based foam: 
soybean oil adds green comfort to sofas, mattresses and 
more. Iowa Soybean Review (Iowa Soybean Association, 
Ankeny, Iowa) 21(5):10-12. Feb.
• Summary:  Editor’s introduction: “Demonstrating its 
commitment to developing new industrial and consumer 
products containing soy, the United Soybean Board (USB) 
recently released its annual list of soy-based products that the 
soybean checkoff helped introduce this year. Thanks, in part, 
to support from the soybean checkoff, 26 new soy-based 
products hit the market in 2009.
 “’It is certainly amazing to see the number of new soy 
products that come to market year after year with help from 
the soybean checkoff,’ says USB director, Lewis Bainbridge 
from Ethan, South Dakota. ‘The checkoff funds new uses 
research to increase industrial demand for U.S. soybeans. 
Supporting research on the next generation soy products, the 
checkoff’s New Uses program mission is to help increase 
profi ts for U.S. soybean farmers.’
 “Statistics show the checkoff’s efforts to expand 
industrial demand for soybean oil work. By 2010, industrial 
use of soybean oil is expected to use between 1.15 and 1.35 
billion pounds, or the oil from nearly 120 million bushels. 
That’s up from 80 million bushels used in 2008.
 “Over the past few years, a quiet transformation has 
begun to take shape within the furniture industry. Most 
people probably don’t realize the cushions in their favorite 
chair, sofa or ottoman, and the foam in their mattress, 
contain petroleum. The good news is that more and more 
furniture manufacturers are replacing that petroleum with 
the environmentally friendly alternative-foam made from 
soybean oil.
 “In an effort to lessen reliance on foreign oil, companies 
are increasingly using soy-based foam in furniture cushions 
and mattresses. Soy-based foam provides the same quality, 
comfort and durability as petroleum-based foam, with the 
added benefi ts of being made from a renewable resource and 
better for the environment.

 “Cargill and Dow, two of the primary manufacturers 
of soy-based polyols, supply the foam to manufacturers 
who produce the soy cushions. Cargill began development 
of its BiOH® polyols in 2003 with Hickory Springs 
Manufacturing Company, one of the largest foam producers 
in the U.S. By 2006, Hickory Springs produced the fi rst soy-
based foam (Preserve™) for furniture and bedding.
 “The United Soybean Board (USB) New Uses 
Committee funded several years of soy polyols research 
at the Kansas Polymer Research Center at Pittsburg State 
University. Cargill licensed the research and trademarked it 
as BiOH®. USB also funded initial work with Dow, which 
developed RENUVA™ Renewable Resource Technology.
 “The foam manufacturing process involves a reaction 
between petroleum-based polyols and other petro chemicals. 
Soy polyols can be substituted for a portion of petroleum 
polyols. Currently, polyols are available with soy content 
ranging from 30 to 50 percent. Finished products using 
these polyols vary in soy content depending on the type of 
applications.
 “’According to Hickory Springs National Foam 
Marketing Manager Brad McNeely, the industry is working 
to increase that percentage and hopes to reach 100 percent 
use of the soy polyols or about 67 percent bio-content in 
fi nished foam in the future. The key will be to increase the 
soy content without compromising the products according to 
McNeely.’
 “In 2006, Lee Industries, Inc., a family owned furniture 
company based in Newton, Minnesota, was one of the fi rst 
furniture companies to use soy-based foam. In business 
since 1969, Lee was at the forefront of the environmental 
movement well before it became standard practice and in the 
early ‘80s made a commitment to protect the environment 
through the sustainable manufacture of earth-friendly 
products. The company now uses the foam for all of its 
seat cushions and arm padding. ‘With this soy-based foam, 
we have taken steps to reduce our overall environmental 
footprint,’ says Lee Industries Inc. Image & Branding 
Director, Tonya Fischer. ‘The response from our dealers and 
customers has been extremely positive.’
 “Mattress companies have also embraced soy-based 
foam. In the summer of 2008, Martha Stewart Living 
unveiled The Good Bed, which uses soy-based foam in its 
new line of mattresses. ‘The soy-based product performs 
well and is more environmentally friendly,’ says Dean 
Thompson, vice president of marketing for Martha Stewart 
The Good Bed. Several other mattress companies are using 
soy-based foam as well (see list).
 “Home furnishings leader Crate & Barrel uses soy-based 
foam in the majority of its upholstered products. ‘We have 
taken the important step of minimizing petroleum-based 
foam in many of our upholstery cushions with more energy-
effi cient alternatives, such as soy or plant-based foam and 
fi bers, without sacrifi cing an ounce of the quality or comfort 
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that our furnishings are known for,’ says William Doherty, 
assistant upholstery buyer, Crate and Barrel. ‘In addition, 
many of our upholstery frames incorporate recycled metal 
components and soy-based resins for bonding. And while 
green improvements are typically associated with higher 
costs, we are bringing these upgrades to our customers 
without added expense.’
 “Industry experts point to the environmental benefi ts 
of soy-based foam and predict that its use will continue to 
grow. According to Cargill’s preliminary life-cycle analysis, 
the manufacturing process of BiOH polyols results in a 61 
percent reduction in non-renewable energy use and a 36 
percent reduction in greenhouse gas emissions. Additionally, 
it found that every million pounds of petroleum-based 
polyols replaced with BiOH polyols, saves nearly 2,200 
barrels of oil.
 “Further, a life-cycle analysis conducted by Dow, which 
developed RENUVA™ Renewable Resource Technology, 
shows that its technology uses 60 percent fewer fossil fuel 
resources than the conventional polyols technology.
 “The following is a list of furniture companies that use 
soy-based cushioning in one or more of their products:” The 
name and website of 37 companies is given.
 “Companies that manufacture soy-based foam:” The 
name and website of 6 companies is given.
 Photos show: (1) A portrait of Lewis Bainbridge. (2) 

Two armchairs in the foreground of a large fi eld of green 
soybeans growing in neat rows. (3) A couch, pillows and 
armchair in a living room. (4) The impression of a hand in 
foam.

854. Iowa Soybean Review (Iowa Soybean Association, 
Ankeny, Iowa). 2010. Home heating oil market warms to 
biodiesel. 21(5):8-9. Feb.
• Summary: “Recently, homeowner Chris Albert took his 
fi rst steps toward a cleaner, greener, energy independent 
future. He decided to switch his Huntington Station, New 
York home to Bioheat... home heating oil blended with 
biodiesel.
 “’I fi rst became aware of biodiesel and Bioheat in 2007, 
and the more I learned about the environmental benefi ts 
and great contributions to American sustainability, the more 
interested I became,’ he says. Since fi nding a dealer and 
switching to the Bioheat blend, Albert says his home is as 
warm as ever. ‘Bioheat is just as effi cient as standard heating 
oil, and it has also helped to clean out my furnace,’ Albert 
says. ‘After the fi rst tank, I had the fi lter changed and it was 
noticeably dirtier than it had been in previous changings. 
I’ve also noticed a little less of a burning oil smell in my 
basement.’
 “What is Bioheat? Bioheat is made of traditional home 
heating oil and blended with pure biodiesel. Biodiesel is a 
refi ned fuel made from vegetable oils, soybeans, sunfl owers, 
canola and recycled cooking oil.
 “Primarily used as a transportation fuel, biodiesel is 
already ultra low sulfur and can be blended with regular No. 
2 heating oil or low sulfur heating oil called Bioheat. Bioheat 
offers a seamless way to reduce emissions and move to a 
cleaner burning home heating option. Bioheat can be blended 
with biodiesel to meet ASTM D396 and ASTM D6751 
specifi cations.
 “’Biodiesel has become one of the most popular 
alternative sources of energy today, so it is only natural to 
look for other uses of biodiesel as well,’ says Doug Hanson, 
National Biodiesel director and soybean farmer from Elk 
Point, South Dakota. The South Dakota Soybean Research 
& Promotion Council supports new uses for soybeans and 
biodiesel inclusion in heating oil is a great chance to expand 
the biodiesel market.’
 “Why is Bioheat Better? Biodiesel is a good fi t for 
heating oil because it is completely miscible with middle 
distillate fuels. In addition, it has higher than average cetane 
and pure biodiesel has a BTU content 7 percent to 9 percent 
lower than No. 2 distillate fuel. Biodiesel is 10 times less 
toxic than table salt and biodegrades as fast as sugar, does 
not contain any nitrogen or aromatics and is virtually sulfur-
free, making Bioheat more clean burning.
 “Compare a barrel of conventional heating oil to 
biodiesel. If you look at the product life cycle, the time and 
energy it takes to bring a product to market, biodiesel creates 
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four and a half times the energy it takes to produce it. That’s 
good news coming from the U.S. Department of Agriculture 
and University of Idaho study.
 “One of the biggest benefi ts of Bioheat is the fact that 
it is cleaner burning than traditional heating oils. Studies 
have shown that Bioheat reduces nitrogen oxide emissions 
by 20 percent and sulfur oxide emissions have been lowered 
by up to 83 percent, when using a 20 percent Bioheat blend. 
There is less smoke and odor from Bioheat than conventional 
heating oil, and it has enhanced fuel lubricity and a higher 
fl ash point than conventional No. 2 heating oil.
 “If every homeowner burning home heating oil switched 
to Bioheat with a B5 blend, it would reduce petroleum 
consumption by 450 to 500 million gallons annually. That’s 
equal to about 700,000 cars being taken off America’s 
roads. According to the National Oilheat Research Alliance 
(NORA), heating oil sales range from 8 billion to 9 billion 
gallons per year, depending on the severity of the winter. 
This demand lies mostly in the Northeast and mid-Atlantic 
regions of the country. Using a B15 blend across the board 
could create demand as high as 1.2 billion gallons. Baby 
steps that make a world of difference.
 “The Future of Home Heating Oil: Homeowners like 
Albert aren’t the only ones singing Bioheat’s praises. 
In 2009, leaders of the Oilheat industry from Maine to 
South Carolina stood one at a time to set the industry on 
a new cleaner, greener and more sustainable course. The 
historic collaboration assembled oilheat associations and 
stakeholders to formally adopt long-term goals, including 
expanding Bioheat.
 “At the national oilheat industry policy summit, oilheat 
leadership including NORA, the New England Fuel Institute, 
and Petroleum Marketers Association of America approved 
a statement formally embracing cleaner burning fuels, like 
Bioheat, as well as endorsing an ultra low sulfur standard and 
solar technology. The resolution calls for changes to heating 
oil, including that by July 2010, all heating oil will be mixed 
with a bio component to ensure that at least 2 percent of the 
fuel is renewable, with goals to increase levels over time.
 “’Bioheat is another way biodiesel is working to reduce 
our dependence on foreign oil, to seamlessly introduce 
cleaner fuel alternatives and to implement sustainable energy 
solutions,’ says National Biodiesel Board CEO Joe Jobe. 
‘We applaud the oilheat industry for formally recognizing 
the outstanding potential for Bioheat and biodiesel as an 
important part of our country’s energy future.’
 “’Bioheat will be an intricate part of the cleaner and 
greener heating oil and is among the strategies and goals the 
industry will champion before state and federal regulatory 
agencies,’ says Paul Nazzaro, NBB petroleum liaison.
 “Nazzaro noted that soybean farmers can take a lot of 
credit for the Bioheat market development. State Executive 
Directors Victor Bohuslavsky, Nebraska and Betty Hansen, 
South Dakota pioneered the funding of the fi rst Bioheat 

initiative. The Nebraska and South Dakota Soybean 
Checkoff Boards believed in Bioheat and recognized its 
potential from the get-go. They funded major initiatives 
and now Bioheat is a true bright spot in the industry, getting 
brighter by the day.
 “Bioheat has been used in Europe for more than 20 
years and has been gaining popularity in the U.S. Offi cials 
at U.S. Department of Agriculture’s Beltsville Agricultural 
Research Center have successfully heated buildings with 
Bioheat heating oil since 2000.
 “Currently more than 200 fuel dealers have registered 
to use the Bioheat trademark and another 80 have signed on 
through www.bioheatonline.com, a sign of strong growth 
from the mere six registered dealers fi ve years ago.
 “With so many benefi ts, you can see why homeowners 
like the Alberts choose to heat their homes with Bioheat. 
‘With just a couple of calls, we found a great dealer, called 
Hart Petroleum,’ Albert says. ‘They are true believers in 
Bioheat, and their prices were competitive with standard 
heating oil.’
 “Albert says he’s committed to green heating, and that 
his wife has teased him about liking biodiesel so much that 
he wants to drink the stuff. ‘But that’s a story for another 
time,’ he jokes.”
 A large photo shows Chris Albert’s Huntington Station, 
New York home which is heated with Bioheat. Above the 
roof is a large green, yellow and white Bioheat logo.

855. American Soybean Association. 2010. History of 
the American Soybean Association, 1990-1997 (Website 
printout–part). www.soygrowers.com/history/default.htm 
Retrieved April 22.
• Summary: 1990: Years of ASA market promotion in 
Eastern Europe and continuing efforts in the Soviet Union 
gave US soybeans an advantage. With the collapse of 
Communism, Romania turned to ASA for help in ordering 
US soybeans. In Western Europe, ASA used checkoff funds 
and TEA funds to implement a major consumer education 
campaign. European purchases of US soybeans increased 22 
percent. A GATT Dispute Settlement Panel ruled in favor of 
US soybean farmers stating that European oilseed subsidies 
are unfair competition and illegal under GATT rules. ASA 
initiated the complaint in 1987. ASA reached an all-time high 
of 34,000 members.
 “1991: The national soybean checkoff started. The 
ASA Board authorized, and state checkoff boards funded, 
expanded promotion in the Soviet Union including the 
opening of an offi ce in Moscow. As authorized in the 1990 
Farm Bill, the $5.02 non-recourse soybean marketing loan 
began.
 “1992: Activities were funded by the national soybean 
checkoff through the United Soybean Board (USB), and 
fl ourished under the direction of ASA farmer-leaders and 
staff. ASA created a strategic plan to tackle changes brought 
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about by the checkoff. ASA opened a new offi ce in Cyprus. 
Market Promotion Program (MPP) funds (formerly TEA) 
were invested to increase demand for US soybeans and 
products in Spain, Portugal, Greece, Germany, Venezuela 
and Mexico.
 “1993: ASA contracted with Gordley Associates 
to provide Washington [DC] representation. ASA was 
successful in securing elimination of the two percent loan 
origination fee as a part of the FY 1994 budget reconciliation 
process.
 “ASA worked with the United Soybean Board to 
structure and carry out national soybean checkoff-supported 
programs in the US and around the world. ASA became 
heavily involved with SoyDiesel on the legislative, research 
and development levels.
 “ASA continued as the primary contractor with the 
United Soybean Board and a major cooperator with FAS 
[USDA’s Foreign Agricultural Service] on international 
programs. The ASA Board of Directors voted to offer health 
insurance to members in participating states. ASA unveiled a 
new logo at Soybean EXPO ‘93 in Denver [Colorado].
 “ASA expressed concern and disappointment over 
the resolution of the oilseed subsidy dispute with the 
European Community (301 case). The resulting Blair House 
Agreement limited the maximum area on which payments 
will be made to stimulate surplus oilseed production in the 
EC. ASA subsequently helped develop and rally support 
for a ‘zero-to-zero’ proposal to eliminate global tariffs and 
government export incentives for oilseeds and products.
 “1994: ASA was instrumental in forming the American 
Oilseed Coalition (AOC). ASA withheld endorsement of the 
Uruguay Round agreement of the General Agreement on 
Tariffs and Trade, because the agreement, failed to correct 
conditions that have proven detrimental to interests of US 
soybean growers and allows continuation of unfair practices 
of other countries in oilseed trade. ASA commended the 
Administration for identifying elimination of trade distorting 
practice in the oilseeds sector as a priority in future 
multilateral and bilateral trade negotiations.
 “The referendum to continue the national checkoff was 
held in February and passed–with 54% of the farmers who 
cast their ballots voting in favor of continuation.
 “Congress approved the Vegetable Ink Printing Act 
that requires the federal government to use vegetable-based 
inks in its printing operations where technically feasible and 
cost-competitive with petroleum-based inks. This comes on 
the heels of the USDA announcement last year that required 
all printing ordered by USDA to employ ink derived from 
agricultural products.
 “1995: ASA and USB leaders went to Europe to ensure 
compliance with the Blair House Agreement. ASA and the 
National Oilseed Processors Association continued to work 
closely with the US Trade Ambassador throughout the year. 
ASA and USB leaders went to China to meet with senior 

government and trade offi cials to provide encouragement to 
import US soybeans and soybean meal.
 “+ASA leaders conveyed their support for inclusion 
of biodiesel in the Energy Policy Act of 1992. ASA 
leaders urged lawmakers to enact Farm Bill legislation 
designed to make soybeans more competitive and soybean 
producers more profi table. ASA also led successful efforts 
to restore funding for the Foreign Market Development 
(FMD) cooperator program, and to enact legislation that 
differentiated agricultural oils from petroleum oils.
 “+Reversing several years of declining membership, 
the ASA recruitment campaign delivered a net membership 
increase of four percent. In December, the ASA Board 
adopted a new committee structure to more closely align 
itself with the structure of USB’s committees.
 “+ The Stephen M. Yoder Foundation ‘Leadership for 
LIFE’ program was established to promote farm safety. ASA 
celebrated its 75th Anniversary at the Soybean EXPO in 
Saint Louis.
 “+ASA, USB and many other soybean industry 
stakeholders participated in the development and distribution 
of the Soybean Industry Vision. ASA was instrumental in 
launching the American Soybean Industry Council. 1996: 
ASA maintained a consistent and reasoned position on its 
policy objectives for the Farm Bill that included full two-
way planting fl exibility, an equitable soybean loan rate and 
an adequate safety net. ASA also continued its efforts to 
reform the estate tax code and obtain conservation provisions 
that refl ect a common sense balance of producer interests and 
protection of natural resources and wildlife.
 “+ ASA prevented an amendment to require a producer 
referendum on the soybean checkoff program in 1999 from 
being included in the Farm Bill.
 “+ ASA joined the National Biodiesel Board and 
other interested organizations in fi ling a petition with the 
Department of Energy (DOE) requesting approval of B20 as 
an alternative fuel.
 “+ At year-end ASA membership count was 29,799–an 
increase of more than 5% over 1995.
 “+ The fi rst-ever Commodity Classic was hosted by 
ASA and the National Corn Growers Association in Phoenix, 
Arizona. Nearly $20,000 was raised to benefi t The Stephen 
M. Yoder Foundation’s Leadership for LIFE program.
 “+ ASA and the U.S. Feed Grains Council jointly 
contracted for representation in Vietnam. ASA also opened 
its Asia Subcontinent Offi ce in New Delhi, India.
 “+ The American Soybean Industry Council (ASIC), 
issued statements on the global acceptance of biotechnology 
and on the protection of intellectual properties.
 + ASA issued Grower Advisories pertaining to import 
clearances for soybeans grown from genetically modifi ed 
seedstock in major export markets.
 “1997: ASA was successful in gaining expansion of the 
Crop Revenue Coverage (CRC) program into 12 additional 
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states for the 1998 crop year, which doubled the number of 
states eligible for CRC. ASA worked behind the scenes on 
enactment of tax legislation that included elimination of the 
alternative minimum tax; incoming averaging provisions; 
a reduction in the capital gains tax rates; new estate tax 
exclusions; and an increase in the percentage of health 
insurance costs deductible by self-employed persons.
 “+ ASA and the National Biodiesel Board (NBB) 
obtained Department of Energy agreement to consider B-20 
(a blend of 20 percent biodiesel made from vegetable oil and 
80 percent petroleum diesel) as an approved alternative fuel.
 “+ ASA implemented an aggressive international 
marketing program for US soybean producers. ASA wisely 
leveraged the almost $16 million in soybean checkoff funds 
to obtain another $9.4 million from USDA. ASA increased 
the size of its membership for the third year in a row. The 
fi nal total was 31,525, an increase of 5.6 percent from the 
previous year. The ASA Today membership newsletter was 
redesigned into a full-color format.
 “+ ASA ended FY 97 with a fi nancial gain from 
operations that exceeded the forecast. This was a reversal of 
the losses experienced by the Association in recent years, and 
was the result of a coordinated effort by ASA leaders, ASA 
staff, state affi liates, and other stakeholders.” Address: 12125 
Woodcrest Executive Drive, Suite 100, St. Louis, Missouri.

856. American Soybean Association. 2010. History of 
the American Soybean Association, 1998-1999 (Website 
printout–part). www.soygrowers.com/history/default.htm 
Retrieved April 22.
• Summary: “1998: ASA opened a new chapter for soybean 
producers this year when Congress enacted legislation that 
allows vehicle fl eets regulated under the Energy Policy Act 
of 1992 to earn credits toward meeting EPACT requirements 
by operating on B-20. This legislation is signifi cant because 
it provides credits for the use of biodiesel fuel that can be 
made from soybean oil, and it provides biodiesel blends that 
offer consumers the economics necessary to make B-20 the 
“low cost leader” in the EPACT market. Biodiesel has been 
one of ASA’s top priorities for several years.
 “+ ASA issued Grower Advisories pertaining to import 
clearances for soybeans grown from genetically modifi ed 
seedstock in major export markets.
 “+ A $6 billion ag assistance package was enacted 
that included $2.575 billion in total funding to address 
crop disaster losses, and another $3.15 billion in market 
loss payments to producers eligible for Freedom to Farm 
contracts. Also, ASA successfully urged Congress to approve 
income averaging, increased deductibility of health insurance 
for farmers, and a 5-year carryback for operating losses. The 
approved tax cuts are estimated to save producers more than 
$1 billion over the next fi ve years.
 “+ ASA worked diligently to ensure that Ag 
appropriators approved funding for the Foreign Market 

Development Cooperator Program at the current operating 
level of $32 million and $90 million for the Market Access 
Program. ASA utilizes funding from the FMD and MAP, 
along with producer checkoff dollars, to promote U.S. 
soybean exports in more than 80 counties.
 “+ Funding was secured for the International Monetary 
Fund at $17.9 billion. IMF funding is vital to ensuring 
stability in U.S. Soybean export markets in both the short 
and long-term. ASA also succeeded in convincing USDA 
to include half a million tons of soy in a Russian Food 
Aid Program and another $61 million of soybeans and soy 
products in other P.L. 480 Title 1 programs.
 “+ Early this year, ASA participated in the White House 
Rose Garden ceremony, during which President Bill Clinton 
signed into law the Agricultural Research, Extension, and 
Education Reform Act. This legislation was one of ASA’s 
top priorities because it approved funding for increased 
agricultural research funds, as well as crop insurance. 
Agricultural research is slated to receive $600 million over 
fi ve years, and it authorized $485 million over fi ve years to 
pay insurance agents and companies for expenses to write 
crop insurance policies.
 “+ On Nov. 10, the Food and Drug Administration gave 
initial approval to allow health claim labels on products 
containing soybean protein based on data contained in a 
petition presented by Protein Technologies International, 
Inc., and a follow-up petition fi led by ASA in October. 
Approval by FDA of evidence that including soy protein 
in a healthy diet reduces serum cholesterol and may reduce 
the chance of heart disease will have consumers around the 
world seeking foods labeled to contain soy protein. A fi nal 
rule was expected in 1999.
 “+ In November, ASA formally opened its 14th 
international marketing offi ce in Istanbul, Turkey, to increase 
demand for U.S. soybeans and products in the Middle East.
 “+ ASA took the lead in working with biotechnology 
and seed companies to ensure that U.S. growers didn’t 
lose $9 billion of U.S. Soybean export markets due to the 
presence of unapproved biotechnology-derived soybean 
varieties.
 “+ To help maintain U.S. soy exports despite Asia’s 
economic crisis, ASA worked to obtain and increase credit 
guarantees from USDA for the purchase of soybeans and soy 
products. In part due to ASA’s aggressive initiative, USDA 
approved additional GSM-102 export credit guarantees for 
Asia including increases from $250 million to $400 million 
for Indonesia, $100 million to $300 million for Thailand, 
and zero to $100 million for Malaysia. In addition, Korea 
received an estimated $1.1 billion, an increase from $154 
million from the previous year.
 “+ The Loan Defi ciency Payment (LDP) rate was 
increased by 34 cents as result of ASA’s policy efforts during 
the 1996 Farm Bill process. LDPs were based on a $5.26 per 
bushel loan rate.
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 “+ ASA increased its membership for the fourth 
consecutive year, ending the year at 31,737 members. 
Even more was added to the value of an ASA membership 
with the launch of the fi rst issue of the Washington Insider 
Report [ashington, DC]. This new publication, distributed 
quarterly to all ASA members, focuses on key policy issues 
facing soybean farmers. To help ensure continuation of the 
national soybean checkoff, ASA created a special Vote YES 
committee to develop funding and prepare for the possibility 
of a producer referendum.
 “+ There was a record attendance of producers and 
exhibitors at Commodity Classic in Long Beach [California], 
making the third annual event a huge success. Show 
attendance reached 3,676 and more than 500 trade show 
booths were sold. More than $23,000 was raised for safety 
education through the 1998 Stephen M. Yoder Foundation 
Auction and from associated raffl es.”
 “1999: The American Soybean Association applauded 
approval by the U.S. Food and Drug Administration (FDA) 
of a new soy health claim based on a petition fi led by ASA 
in 1998. FDA published its fi nal rule on October 25, that soy 
protein included in a diet low in saturated fat and cholesterol 
may reduce the risk of coronary heart disease by lowering 
blood cholesterol levels. As a result, food labels may now 
contain messages, such as “25 grams of soy protein a day, as 
part of a diet low in saturated fat and cholesterol, may reduce 
the risk of heart disease.” Research funded by the soybean 
checkoff shows that the use of soybeans in food products 
will increase at a rate of 10% a year for the next fi ve years, 
up from about 37 million bushels to more than 60 million 
bushels.
 “+ Biodiesel implementation moved a big step forward 
with the release of the Department of Energy’s interim 
fi nal rule to allow public vehicle fl eets to earn EPACT 
credits. ASA also was pleased with USDA’s August 13, 
announcement that the agency planned to purchase an 
unprecedented level of 20,000 gallons of biodiesel during the 
year, and with pro-biodiesel legislation that was introduced 
in the Senate on November 17. That legislation, entitled 
the “Biofuels Air Quality Act” would allow biodiesel to 
compete for funds in the Congestion Mitigation Air Quality 
Improvement (CMAQ) program. Similar legislation was 
introduced in the House on August 6. The Senate and 
House bills expand the CMAQ program’s authority to allow 
funding of alternative fuel projects that include purchases of 
biodiesel, which is a proven cleaner-burning fuel made from 
natural, renewable sources, such as soybean oil. ASA also 
asked that the government introduce biodiesel-blended fuels 
in at least 50% of the government’s diesel-powered vehicles 
by 2002.
 “+ While drought and fl ood conditions in several areas 
of the country prevented another record-breaking U.S. 
soybean harvest, producers continued to face the lowest 
prices paid for their soybeans since the early 1970s. Three 

ideal growing seasons, one right after the other, in the 
majority of soybean production areas in both the United 
States and in South America, caused soybean stocks to grow, 
while at the same time, export growth stalled as a result of 
depressed economies in key Asian markets. These factors 
were primarily responsible for drifting soybean prices paid 
to farmer down from an average per bushel price of $7.35 in 
1996, to $4.35 in 1999.
 “+ Fortunately, ASA’s soybean safety net policy 
work during the 1996 Farm Bill process helped see many 
producers through a tough year. ASA’s success in raising the 
soybean loan rate $.34 would provide growers with nearly $1 
billion of additional farm revenue from the loan defi ciency 
payment program.
 “+ Even with ASA’s earlier policy efforts and successes, 
it was clear that stronger and more comprehensive efforts 
would be needed to improve the outlook for soybean 
producers. In February, ASA farmer leaders made public 
a comprehensive list of farm income and market demand 
policy initiatives for the Administration and Congress to act 
upon. ASA’s proposal included economic loss assistance, 
farm income protection, food assistance and export 
initiatives, biodiesel, and trade policy initiatives. Also 
included were key domestic policy initiatives concerning 
the Food Quality Protection Act implementation, the 
environment and conservation, research, transportation and 
tax initiatives. ASA also outlined major issues for changes in 
Federal crop insurance programs.
 “+ ASA urged Congress to provide economic loss 
payments to producers, similar to payments provided to 
farmers in 1998, and also advanced with congressional 
leaders inclusion of soybean-specifi c payments and 
provisions in any farm aid package. Subsequently, Congress 
did approve an $8.7 billion emergency farm spending plan 
that also included an authorization of $475 million in direct 
payments to oilseed producers to help partially offset low 
prices. It was estimated that this oilseed payment would 
provide producers with 15 additional cents per bushel of 
soybeans.
 “+ In April, ASA and the National Oilseed Processors 
Association (NOPA) provided Secretary of Agriculture 
Dan Glickman with a comprehensive list of recipient 
countries, quantities, and products for a proposed $1 billion 
concessional sale and donation program for soybeans, 
soybean meal, soybean oil, and soy protein products. 
Secretary Glickman requested this list during a March 16 
meeting with ASA leaders in Washington when ASA urged 
him to utilize Commodity Credit Corporation (CCC) funds 
for a purchase and donation program that could help alleviate 
a disastrous decline in prices and soybean producer income.
 “+ ASA also initiated, for the fi rst time, discussions with 
a group of international food aid groups who were interested 
in programming soy into their USDA requests. These 
private voluntary organizations (PVOs) provided concrete 



HISTORY OF BIODIESEL (1900-2017)   245

© Copyright Soyinfo Center 2017

proposals to USDA for the implementation of food aid. This 
combination of ASA’s “pushing” and the PVOs “pulling” 
helped convince USDA of the merits of assisting people 
in the most needy countries in the world while bolstering 
demand and improving prices paid to farmers.
 “+ To urge further action on ASA’s request for a $1 
billion soy donation, 72 House members cosigned a letter 
to Secretary of Agriculture Dan Glickman in November, 
calling for USDA to move quickly to mitigate the downward 
pressure on soybean prices during harvest. ASA also met 
with several Senators and Representatives to urge them to 
place calls to the White House, Agriculture Department, and 
Offi ce of Management and Budget to “dislodge” this and 
other food aid programs which have been held up pending 
reviews.
 “+ At year’s end, ASA was still waiting for a major food 
aid announcement, which was being delayed by bureaucratic 
red tape. Meanwhile, some signifi cant amounts of soy were 
already being included in major food aid programs, such as 
the purchase by Russia of an additional 117,000 metric tons 
of soymeal under the P.L. 480, Title I program for shipment 
December 17, 1999 to January 7, 2000.
 “+ On November 15, U.S. and Chinese negotiators 
completed bilateral talks on China’s accession to the World 
Trade Organization (WTO). The agreement that U.S. 
trade negotiators reached with China included signifi cant 
opportunities to expand market access that ASA has worked 
toward for years. According to U.S. government sources, 
the ongoing WTO accession negotiations include assurances 
that will formalize access to the Chinese market–the largest 
growth market for soy in the 21st century–and includes 
commitments to expand access over the next few years.
 “+ Based on the announced WTO Accession Terms 
for Agriculture, there will be no tariff rate quota (TRQ) for 
soybeans, and the duty is bound at the current applied level 
of 3%. The agreement stated that soybean oil will be subject 
to a 9% duty and the TRQ quantity will be based on average 
1995-97 calendar year imports calculated on the basis of data 
from Oil World. Soybean oil also will be designated a “most-
favored-oil”–meaning that any permanent or temporary duty 
reduction provided to other oils also will be extended to 
soy oil. ASA also began an extension policy effort in 1999 
to promote approval of Permanent Normal Trade Relations 
(PNTR) with China, which the U.S. Congress was scheduled 
to debate in 2000.
 “+ ASA counted among its accomplishments the lifting 
of sanctions on the sale of U.S. food to Iran, Sudan and 
Libya. ASA continued to work to expand sanctions relief 
to Iraq, North Korea, and Cuba to help improve soybean 
producer profi tability.
 “+ Confusion about the marketability of biotech-derived 
crops was at the forefront of many producers’ thoughts. 
During these challenging times, ASA called upon all of its 
resources to actively communicate with growers, customers 

and other stakeholders about the safety of biotech soybeans 
to minimize the negative effects of activities and efforts to 
undermine public confi dence in agricultural biotechnology.
 “+ In November and December, ASA implemented 
a series of “Planting Decision 2000” Town Hall meetings 
around the country to help producers make well-informed 
planting decisions for 2000. ASA also produced “Planting 
Decision Guide” that provided producers accurate 
information on the factors affecting the demand for both 
biotech and non-biotech soybeans. ASA distributed the 
Planting Decision Guide to more than a quarter million 
soybean producers.” Address: 12125 Woodcrest Executive 
Drive, Suite 100, St. Louis, Missouri.

857. Lemke, Dan. 2010. Sweet feed: Glycerin, a biodiesel 
byproduct, may replace some corn in calf diets. Ag 
Innovation News (AURI–Agricultural Utilization Research 
Inst., Waseca, Minnesota) 19(2):3. April/June.
• Summary: Waseca, Minnesota–Glycerin is a thick, syrupy 
byproduct of biodiesel production. “In 2009, of the 85 
million gallons of glycerol produced in the United States, 
about half was a biodiesel byproduct. Glycerin has already 
shown potential in tests as a feed ingredient for poultry, cattle 
and swine.” These tests are described. Glycerine can replace 
about 6% of the corn in some feed formulations.

858. Campbell, John. 2010. Political pod: [Does land for 
biofuels compete with land for crops?]. AGP News (Omaha, 
Nebraska) No. 2. p. 6.
• Summary: “Most people would probably be shocked to 
learn that the area devoted to crops declined by 93 million 
acres since 1982. This massive reduction in cropped acres 
(22 percent) is due partially to around 36 million acres of 
paid set asides in the form of the Conservation Reserve 
Program (CRP).
 “The other big change is urban and rural development. 
About 40 million more acres were lost to houses, roads, 
commercial building and shopping malls. Of this 40 million 
acres, USDA says 14 million acres were ‘prime’ farmlands.
 “What does this all mean? It means that while the United 
States was ramping up biofuels production–use of land for 
crops was actually falling–not increasing.”

859. Chianu, Jonas N.; Zegeye, Edilegnaw; Nkoya, Ephriam 
M. 2010. Global soybean marketing and trade: a situation 
and outlook analysis. In: Guriqbal Singh, ed. 2010. Soybean: 
Botany, Production, Uses. Wallingford, Oxfordshire, UK, 
and Cambridge, Massachusetts: CAB International (CABI). 
xii + 494 p. See p. 461-83. Chapt. 20. [36 ref]
• Summary: Contents: Introduction. Present situation of 
export and import: Repeatedly in the limelight, global 
soybean import demands, global soybean grains and oil 
imports. Past trends (export and import) in global soybean 
marketing and trade. Drivers of global soybean market 
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and trade: Biodiesel, surging demands for soybean food, 
vegetable oil and animal products, continuous investment 
and expansion in oilseed crushing capacity, increased 
demand for livestock protein from soybean, economic 
growth, rising per capita income and urbanization in 
developing countries, profi t and high price, global increase 
in human and livestock population and expansion of 
trade, technological development, trade liberalization and 
involvement of multinationals, transgenic soybean boom and 
policy support. The changing profi le of the global soybean 
trade: Changing pattern of soybean production and export 
and demand increases, changing demand for soybean, 
fundamental shift in Africa (steady increase in demand for 
soybean in sub-Saharan Africa), South American soybean 
boom. Expected future trends (export and import) in global 
soybean marketing and trade. Global price trends, trade 
and marketing policies: Reasons for increase for increase 
in price of soybeans, effect of policy on pattern of soybean 
trade, practical use of trade and marketing policies (including 
subsidy policies). Constraints to global marketing and trade. 
Conclusions and implications (policy research) for the 
soybean sector.
 The four leading exporters of soybean oil are Argentina, 
Brazil, USA, and EU in descending order.
 The three leading exporters of soybean are the USA, 
Brazil and Argentina in descending order.
 The three leading importers of soybean are China, 
the EU and Japan. and Argentina. Address: 1. Agriculture 
2 Division (OSAN.2), Agriculture & Agro Industry Dep. 
(OSAN), African Development Bank, Tunis, Tunisia; 2. 
Dep. of Agricultural Economics, School of Agricultural 
Sciences and Agribusiness, University of KwaZulu-Natal, 
Scottsville, Pietermaritzburg, South Africa; 3. International 
Food Policy Research Institute (IFPRI), Washington, District 
of Columbia, USA.

860. Knothe, Gerhard; Krahl, Jurgen; Van Gerpen, Jon. eds. 
2010. The biodiesel handbook. 2nd ed. Urbana, Illinois: 
AOCS Press [American Oil Chemists Society]. xii + 501 p. 
Illust. Index. Map. 23 cm. [793 ref]*
• Summary: Contents: History of vegetable oil-based diesel 
fuels. Basics of diesel engines and diesel fuels. Basics of 
the transesterifi cation reaction. Alternate feedstocks and 
technologies for biodiesel production. Catalysis in biodiesel 
processing. Ion exchange resins in biodiesel processing. 
Analytical methods for biodiesel. A sensor for discrimination 
of fossil diesel fuel, biodiesel, and their blends. Cetane 
numbers-heat of combustion-why vegetable oils and 
their derivatives are suitable as a diesel fuel. Viscosity 
of biodiesel. Cold weather properties and performance 
of biodiesel. Oxidative stability of biodiesel. Biodiesel 
lubricity and effect of biodiesel on lubricants. Biodiesel 
fuels: biodegradability, biological and chemical oxygen 
demand, and toxicity. Soybean oil composition for biodiesel. 

Impacts of biodiesel fuel on pollutant emissions from diesel 
engines. Ultrafi ne particles from a heavy duty diesel engine 
running on rapeseed oil methyl ester. Biodiesel in the United 
States. Biodiesel in Germany and the European Union. 
Biodiesel in South America. Biodiesel in Asia. Biodiesel in 
Japan. Environmental implications of biodiesel (life-cycle 
assessment). Potential production of biodiesel in the United 
States. Other uses of biodiesel. Other alternative diesel fuels 
from vegetable oils and animal fats. Glycerol technology 
options for biodiesel industry. Address: 1. NCAUR, 
ARS / USDA, Peoria, Illinois; 2. Dep. of Biological and 
Agricultural Engineering, Univ. of Idaho, Moscow, Idaho; 3. 
Univ. of Applied Sciences, Coburg, Germany.

861. Brown, Lester R. 2011. World on the edge: How to 
prevent environmental and economic collapse. New York: 
W.W. Norton & Co. xii + 240 p. Illust. Index. 21 cm. [836 
endnotes]
• Summary: The chapter focusing on food is titled 
“Restoring food security for all takes action on many 
fronts.” It begins: “Today there are three sources of growing 
demand for food: population growth; rising affl uence and the 
associated jump in meat, milk, and egg consumption; and the 
use of grain to produce fuel for cars.”
 The population of the world, now at 6.9 billion, is 
increasing by about 75 million people a year. “Even worse, 
the overwhelming majority of these people are being added 
in countries where cropland is scarce, soils are eroding, and 
irrigation wells are going dry.”
 “Even as we are multiplying in number, some 3 billion 
of us are trying to move up the food chain, consuming more 
grain-intensive livestock products. As incomes rise, annual 
grain consumption per person climbs from less than 400 
pounds, as in India today, to roughly 1,600 pounds, as among 
those living high on the food chain in the United States, 
where diets tend to be heavy with meat and dairy products.”
 “When the United States attempted to reduce its oil 
insecurity by converting grain into ethanol, the growth in 
world grain demand, traditionally around 20 million tons 
per year, suddenly jumped to over 50 million tons in 2007. 
Roughly 119 million tons of the 2009 U.S. grain harvest 
of 416 million tons went to ethanol distilleries, an amount 
that exceeds the grain harvests of Canada and Australia 
combined. This massive ethanol distillery investment in the 
United States launched an epic competition between cars and 
people for grain.”
 “This pressure on cropland worldwide is running up 
against increased demand for soybeans, which are the key to 
expanding the production of meat, milk, and eggs. Adding 
soybean meal to livestock and poultry feed sharply boosts the 
effi ciency with which grain is converted into animal protein. 
This is why world soybean use climbed from 17 million tons 
in 1950 to 252 million tons in 2010, a 15-fold jump.
 “Nowhere is the soaring demand for soybeans more 



HISTORY OF BIODIESEL (1900-2017)   247

© Copyright Soyinfo Center 2017

evident than in China, where the crop originated. As recently 
as 1995, China produced 14 million tons of soybeans and 
consumed 14 million tons. In 2010, it still produced 14 
million tons, but it consumed a staggering 64 million tons. 
In fact, over half of the world’s soybean exports now go 
to China.” Address: President, Earth Policy Inst., 1350 
Connecticut Ave., N.W., Suite 403, Washington, DC 20036. 
Phone: 202-496-9290.

862. Iowa Soybean Review (Iowa Soybean Association, 
Ankeny, Iowa). 2011. Ed Ulch elected vice chair of National 
Biodiesel Board. 22(4):14. Jan.
• Summary: Ed Ulch is Distrist 6 director of the Iowa 
Soybean Association.

863. Laughlin, Carrie. 2011. RFS2 provides stability for 
biodiesel’s future. Iowa Soybean Review (Iowa Soybean 
Association, Ankeny, Iowa) 22(4):10-11. Jan.
• Summary: The biodiesel tax credit expired at the beginning 
of 2010. So the year 2010 was diffi cult for many biodiesel 
manufacturers, with many plants running at minimal capacity 
of having to close completely. But industry experts are 
optimistic that the future of biodiesel will improve.
 The Environmental Protection Agency’s (EPA) 
Renewable Fuel Standard (RFS2) is provided for in the 
Energy Independence and Security Act of 2007 (EISA). 
“The goal for RFS2 is to signifi cantly reduce greenhouse gas 
(GHG) emissions from the use of renewable fuels, reduce 
imported petroleum, and encourage the development and 
expansion of the nation’s renewable fuel’s sector.”
 Sidebar: “RFS2 at a glance:
 “1. For the fi rst time, EPA has set blending volumes for 
specifi c categories of renewable fuels, including biodiesel. 
By 2011, 800 billion gallons of biomass-based diesel must 
be used. To qualify as a biomass-based diesel, the fuel must 
reduce greenhouse gas emissions (GHG) by 50 percent 
compared to petroleum diesel.
 “2. Compared to the initial proposed RFS2 program, 
EPA’s GHG emission calculations for biodiesel are 
signifi cantly improved. Soybean oil produced biodiesel 
will qualify for the Biomass-based diesel program and is 
assumed to reduce GHG emissions by 57 percent compared 
to petroleum diesel.
 “3. RFS2 regulations contain four separate categories 
of fuels, each with their own feedstock and performance 
criteria: cellulosic biofuel, biomass-based diesel, advanced 
biofuel and renewable fuel. Each category has its own 
mandate of annual volumetric use and corresponding 
schedule increase through 2022.
 “4. A RIN is a 38-character numeric code that is 
generated by the producer or importer of renewable fuel, 
representing gallons of renewable fuel producers/imported 
and assigned to batches of fuel that are transferred to others.
 “5. Another big change between the proposed and 

fi nal rule is in feedstock qualifi cation. Requirements within 
the legislative language of EISA attempt to avoid new 
cultivation of land for the purpose of fuel production. Fuel 
production from land not in cultivation prior to December 
2007 would not qualify for RIN credit generation under 
RFS2.”

864. Iowa Soybean Association; Illinois Soybean 
Association. 2011. Soy biodiesel (Ad). Iowa Soybean Review 
(Iowa Soybean Association, Ankeny, Iowa) 22(7):Back cover. 
Spring.
• Summary:  See next page. A full-page color ad. “The 
answer to our energy needs is closer than you think. It helps 
fuel Our economy by providing jobs in our communities 
and helps reduce harmful effects on our environment. It’s 
Soy biodiesel, a renewable and sustainable resource made 
from surplus soybean oil that is made right here in Iowa. Soy 
biodiesel hepls fuel the future so we can all breathe a little 
easier.”

865. AGP News (Omaha, Nebraska). 2011. AGP expands 
biodiesel business. No. 3. p. 1-2. Sept.
• Summary: “Ag Processing Inc (AGP) a cooperative has 
purchased the assets of the former East Fork Biodiesel LLC 
plant near Algona, Iowa. The plant, which had been idle prior 
to the acquisition, has a rated capacity of 60 million gallons 
of biodiesel production annually.
 “AGP anticipates that the facility will be operational on 
or shortly after September 1, creating 31 new jobs and new 
economic activity in the community while expanding the 
farmer-owned cooperative’s presence in the renewable fuels 
industry.
 “AGP was the fi rst company in the United States to 
construct a purpose-built soy biodiesel plant at Sergeant 
Bluff, Iowa in 1996. The cooperative constructed a second 
soy biodiesel plant at St. Joseph, Missouri in 2007. The two 
plants have a combined annual capacity of 60 million gallons 
of biodiesel.
 “’AGP is a long-term supporter of the renewable fuels 
industry, particularly soy biodiesel, which complements 
our soybean processing platform,’ said Marty Reagan, AGP 
CEO. ‘Soy biodiesel reduces our nation’s dependence on 
foreign oil while strengthening Midwestern agriculture and 
rural communities.’
 “’AGP believes renewable fuels are good for the United 
States and for our country’s farmers,’ said Cal Meyer, 
Group Vice President, Processing, Refi ned Vegetable Oils, 
and Renewable Fuels. ‘This acquisition refl ects our strong 
commitment to soy biodiesel which adds value to the 
soybean crop produced by Iowa’s farmers.”

866. AGP–A Cooperative. 2012. Annual report to members: 
Your cooperative. 12700 West Dodge Road, P.O. Box 2047, 
Omaha, Nebraska 68103-2047. 23 + 4 p. 28 cm.
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• Summary: Net sales for 2012 (year ended Aug. 31) were 
$4,920.167 million, up 12.9% from $4,357.694 million in 
2011. Earnings from continuing operations (before income 
taxes): $118.089 million, up 46.2% from $80.729 million in 
2011.
 “Record soybean processing: AGP’s nine soybean 
processing plants achieved a record crush and also processed 
a record volume of members’ soybeans.”
 “Biodiesel bounty: The renewable fuels picture was 
considerably brighter for AGP’s biodiesel operations, 
which achieved production and record earnings. This was 
accomplished with the successful start-up and operation of 
the biodiesel plant in Algona, Iowa, which AGP acquired in 
July 2011. Record daily production volumes at AGP’s plants 
in Sergeant Bluff, Iowa, and St. Joseph, Missouri were also 
achieved.
 U.S. biodiesel production also reached record volumes 
in calendar year 2011 with reinstatement of the federal 
tax credit for biodiesel. AGP successfully met the strong 
consumer demand for biodiesel prior to the expiration of the 
$1 per tax credit on December 31, 2011.”
 Contains many color photos, including the board of 
directors (p. 21), and management staff (p. 22).
 On page 23 is a ten-year fi nancial summary. Address: 
Omaha, Nebraska. Phone: (402) 496-7809.

867. Laughlin, Carrie. 2012. Biodiesel celebrates record 
year, braces for uncertain future. Iowa Soybean Review (Iowa 
Soybean Association, Ankeny, Iowa) 23(4):16-17. Jan.
• Summary: “The biodiesel industry has shown its resilience 
through some turbulent, uncertain times, and at the end of 
last year, it was soaring. Ever since the federal tax credit 
was reinstated under the Environmental Protection Agency 
(EPA) Renewable Fuel Standard (RFS2), biodiesel plants 
that were formerly shuttered or working with skeleton staff 
have reopened their doors, providing job opportunities for 
communities across the country. All of this has led to a 
record 1 billion gallons in 2011.
 “According to the National Biodiesel Board (NBB), 
through July 2011, the industry had produced 475 million 
gallons compared with 315 million gallons in all of 2010.
 “What does the record output and job growth say about 
the need for biodiesel? According to Ben Evans, director 
of federal communications with NBB, it shows biodiesel is 
rapidly gaining market acceptance.
 “’Biodiesel is growing because more people are 
becoming aware that it is a clean-burning fuel that’s good for 
the environment and creates jobs,’ Evans says.
 “Ron Heck, vice chair of the Iowa Biodiesel Board and 
soybean farmer from Perry, Iowa, says the persistence and 
resilience of biodiesel supporters has been proven many 
times for more than 20 years.
 “’From the beginning, biodiesel supporters have 
needed to overcome many barriers to be able to compete 

with the established petroleum diesel industry, including 
market access, feed stock availability, engine certifi cations, 
fuel quality specifi cations, industry over-expansion and 
inconsistent federal policies,’ Heck explains. ‘Throughout 
every challenge, the biodiesel industry has continued to 
move forward because of the dedication of the many people 
who know that biodiesel is America’s only commercially 
available advanced biofuel as defi ned by the RFS2, with 
an energy balance that is constantly improving to currently 
more than 5 to 1.’
 “According to an NBB economic study, in 2011 
the biodiesel industry supported about 31,000 jobs in 
manufacturing, transportation, sales and agriculture. With 
continued federal support, that could increase to 74,000 by 
2015.
 “’The number jobs and indirect jobs related to the 
biodiesel industry, like transportation, especially in smaller 
communities such as Ralston or Newton, Iowa, is huge,’ 
says Scott Hedderich, director of corporate affairs with 
Renewable Energy Group (REG). ‘It’s important for farmers 
to stay engaged on the state and federal level:’
 “However, if the federal tax credit lapses in 2012, 
productivity would likely stall and jobs could be lost once 
again. Biodiesel supporters continue to work hard at making 
sure history isn’t repeated. ‘Bills have been introduced 
into Congress and we have bipartisan support,’ Evans says. 
‘However, it has been a challenge moving things through 
Congress because the defi cit demands more attention. 
Hopefully we can reach a deal concerning the defi cit so we 
can address other policy issues.’
 “Hedderich explains that the with industry’s youth, 
it is in a sort of an interesting position when it comes to 
legislation and extending the tax credit.
 “’We’re not big enough that we have lots of opposition, 
but we’re small enough that our issue is not a must-view’ he 
says. ‘We’re poised to go. However, we may have to wait 
until the fi rst or second quarter in 2012. We have to wait for 
other politics to fall into place, which is a similar position 
we were in during 2010, when lots of macro issues had to be 
resolved in order for our issues to get picked up.’
 “If the tax credit is not extended, Evans says the price of 
biodiesel would increase as it depends on the costs of feed 
stocks. The Renewable Identifi cation Number (RIN) could 
help offset the increase. Implemented under RFS2, a RIN is 
the basic trading and use of obligated parties and renewable 
fuel exporters to demonstrate compliance, as well as track 
the volumes of renewable fuels. It adjusts with the market; 
when supply is high, RINs are reduced and when supply is 
low, RINs increase accordingly.
 “’We’re realistic, but hopeful since Congress recognizes 
the value of the tax incentive and the effects when it’s not 
in place. Nobody really knows what will happen,’ Evans 
admits. ‘Momentum will be stunted–it wouldn’t be 2010 
levels–but trajectory will slow down.’
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 “After fi ve years of commercial-scale production, there 
are currently 150 biodiesel plants all across the country. 
Biodiesel may not be a mature industry, but it’s more than 
ready to provide the nation with advanced biofuel.
 “’The EPA mandated levels for biodiesel were 800 
million gallons in 2011, 1 billion gallons in 2012 and 1.28 
billion gallons in 2013,’ Evans says. ‘We are showing we’re 
an advanced biofuel and can meet EPA requirements now 
and in the future.’
 “One way NBB is educating the country about the 
benefi ts and importance of biodiesel is through America’s 
Advanced Biofuel initiative. It’s biodiesel’s largest-ever 
public outreach effort. It kicked off last summer to raise 
awareness of the economic, environmental and national 
security benefi ts of the nation’s fi rst and only EPA-
designated advanced biofuel.
 “The multi-million dollar project included national 
television advertising, regional print and radio advertising, 
as well as an online presence. The ads’ tagline, “Biodiesel. 
America’s Advanced Biofuel” brought focus to the industry’s 
viability.
 “’The Advanced Biofuel Initiative is making strides to 
secure biodiesel’s role in our energy future,’ says Jessica 
Robinson, director of communications for NBB. ‘The 
industry and funders can be proud of the television spot that 
aired nationally during Sunday morning news talk shows, as 
well as print and radio products.’
 “Robinson says one outstanding result from the 
campaign is seeing third parties stand up for biodiesel and 
soybean farmers.
 “’A recent article in the Los Angeles Times featured 
biodiesel’s recent growth in production,’ she says. ‘Several 
misinformed readers posted negative comments about 
biodiesel and soy’s role in the fuel production process. 
Instead of NBB coming to biodiesel’s defense, as it had 
in the past, this time an external party posted a spot-on 
comment correcting the misinformation, defi ning biodiesel 
as America’s Advanced Biofuel and clarifying that soybeans 
can be used for fuel and food. This campaign was the 
farmers’ vision and we are so pleased to see it at work and 
working.’”

868. Shurtleff, William. 2012. The global value chain for 
soybeans (Editorial). SoyaScan Notes. June 12.
• Summary: “The value chain is a concept from business 
management that was fi rst described and popularized 
by Michael Porter in his 1985 best-seller, Competitive 
Advantage: Creating and Sustaining Superior Performance.”
The value chain concept can be applied at various levels of 
activity, such as a worldwide level, an industry-wide level in 
a particular country, or at the level of a particular company 
operating in a specifi c industry. The key links in a value 
chain are those points at which value is added to products. 
Quantitative data are necessary to analyze the amount of 

value added (Source: Wikipedia at value chain, June 2012).
 In the global soybean chain we have identifi ed four 
major links or points: (1) Soybean production: This is highly 
fragmented, with hundreds of thousands of farmers, both 
large and small, growing soybeans. However some of those 
farmers are organized into groups, often cooperatives (such 
as AGP in the United States).
 (2) Crushing and other soybean processing. Crushing 
soybeans to make crude soy oil and defatted soybean meal is 
the main way that soybeans are processed. However in East 
Asia, whole soybeans are also processed into human foods, 
such as tofu, miso, soymilk, tempeh, etc. Large soybean 
crushers which operate worldwide include Cargill, , Bunge, 
AGP, Sanbra (Brazil), etc. Defatted soybean meal is further 
processed to make animal feeds, soy sauce, etc. Crude soy 
oil is further refi ned to make edible vegetable oil biodiesel, 
etc.
 (3) Transportation / distribution of soybeans and/
or soybean products. Major fi rms (which are vertically 
integrated) include Cargill, , Bunge, Dreyfus, the Noble 
Group of Hong Kong, etc.
 (4) End use / retail: The main end uses for soybeans are: 
From whole soybeans–human foods, often divided into four 
types: (a) Traditional East Asian fermented soyfoods, such 
as miso, tempeh, natto and its relatives. The largest makers 
are miso makers and natto makers in Japan. (b) Traditional 
East Asian non-fermented soyfoods, such as tofu, soymilk, 
edamame, roasted soy fl our, yuba. The largest makers are 
tofu makers and soymilk makers in Japan, Hong Kong, 
and USA. From defatted soybean meal: animal feeds, soy 
sauce, modern Western soy protein ingredients: textured soy 
fl our / textured vegetable protein (TVP in ad  trademark), 
soy protein concentrates, textured soy protein concentrates, 
soy protein isolates, and textured soy protein isolates. The 
largest makers of animal feeds are the same as the major 
soybean crushers: Cargill, , Bunge, etc. From crude soybean 
oil: Refi ned soybean oil and biodiesel. The largest refi ners 
of soybean oil are the major soybean crushers. From refi ned 
soybean oil: Edible vegetable oil, salad dressings, margarine, 
etc. Address: Founder and owner, Soyfoods Center, 
Lafayette, California. Phone: 925-283-2991.

869. Rose, Jenna Higgins. 2012. Made in the U.S.A. 
biodiesel. Drought is no reason to reverse our course in the 
business of energy independence. Iowa Soybean Review 
(Iowa Soybean Association, Ankeny, Iowa) 24(2):22-23. Nov.
• Summary: “For the fi rst time, our nation is making 
meaningful progress in the drive for energy independence. 
This is largely the result of strong federal policy that has 
made developing American-made fuels a priority. The 
federal Renewable Fuels Standard 2 led the U.S. into a 
record year of biodiesel production and use, at just more 
than 1 billion gallons in 2011. This is genuine progress in the 
quest for energy security, and it brings with it jobs, economic 
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development, enhanced crop value, and additional fuel 
refi ning capacity that this nation badly needs. These benefi ts 
are tangible and real.
 “To be sure, the drought’s grip on the U.S. was also real. 
However, calls to waive or remove the RFS as a result of the 
drought are premature at best.
 “’The biodiesel industry has taken a responsible 
approach, working with policy makers to set attainable 
goals for biodiesel growth under this program,’ said Randy 
Olson, executive director of the Iowa Biodiesel Board. ‘That 
includes being ready for unforeseen circumstances, like the 
drought. We should not let one year of bad weather threaten 
to undo meaningful momentum in the rise of American 
fuels.’
 “Here’s why the drought should not undermine the 
federal biodiesel goals:
 “Biodiesel’s feedstock diversity allows for fl exibility 
and will relieve market pressures.
 “One of biodiesel’s greatest assets is diversity. It can 
be made from virtually any fat or vegetable oil, including 
agricultural oils such as soybean and canola oil, recycled 
cooking oil, and beef tallow. Most biodiesel producers today 
have the fl exibility to move from one feedstock to another if 
prices rise or supplies are short. Therefore, the industry can 
be nimble in responding to market pressures. Regardless of 
which feedstocks are used for actual biodiesel production, 
economic studies have repeatedly verifi ed that soybean oil 
prices receive a boost from the biodiesel industry.
 “Near-term opportunities for feedstock development 
include the creation of ‘virtual acres,’ or greater yields of 
oil per acre as a result of skyrocketing farm effi ciencies and 
technologies. In actuality soybean oil yield is up by 10%–
offsetting much of the reduced yield of soybeans from an oil 
perspective.
 “Also, ethanol producers offer the biodiesel industry a 
great feedstock opportunity that many biodiesel producers 
are already taking advantage of in Iowa. In most dry grind 
processes, the corn oil essentially passes through the process 
and remains in the resulting distillers dry grains with 
solubles. But some ethanol plants are now using extraction 
technologies to remove the remaining vegetable oil from 
dried distillers grains, a co-product of the ethanol process. In 
addition to the various extraction technologies, the quantity 
of corn oil could also be increased in the long term by 
producing more high-oil corn varieties. This is the just the 
beginning of the technological advancements that could add 
to the biodiesel raw material supply in a meaningful way.
 “Demand for oil drives dairy and meat prices down. 
Biodiesel production doesn’t just help the profi tability of 
soybean farmers. It also benefi ts livestock growers, and 
food prices in general. In the soybean oil sector of the 
biodiesel market, biodiesel requirements also benefi t many 
food markets stressed by drought. Soybean oil used in 
biodiesel production allows soy protein meal prices used 

to feed livestock to be lower than they would otherwise 
be. In addition, demand for animal fats for biodiesel 
feedstock improves the value per head for livestock. This 
in turn reduces price pressures on consumer meat and dairy 
products. As a result, a number of livestock production 
groups are on record supporting biodiesel production.
 “Flexibility protects market strength: On top of a diverse 
feedstock base, biodiesel demand is also fl exible. The RFS, 
for example, allows up to 20 percent carryover production 
from one year to the next to avoid any supply and demand 
pressures that could develop. This built-in fl exibility means 
that producers can work within short-term market conditions 
to meet obligations.
 “’Iowa’s leadership in renewable energy production 
shows what we as a nation are capable of in building energy 
security and green jobs, and we’re equipped to do even 
more,’ Olson said.
 “Iowa biodiesel producers are well-positioned to 
increase production in 2013. In September, the Obama 
Administration fi nalized an Environmental Protection 
Agency recommendation to increase biodiesel volumes 
under the RFS-2, from a minimum of 1 billion gallons this 
year to 1.28 billion gallons in 2013.
 “’This is smart growth in biodiesel production, which 
keeps America’s domestic energy industry moving forward,’ 
Olson said. ‘Encouraging production of American-made fuel 
brings economic development and energy security. As the 
nation’s leading biodiesel producer, Iowa stands to gain more 
jobs and economic growth from this policy.’
 “For more biodiesel resources and related news visit: 
iowabiodiesel.org.” Address: Iowa Biodiesel Board.

870. Iowa Soybean Review (Iowa Soybean Association, 
Ankeny, Iowa). 2012. 2012: Fields of refl ection. 24(3):16-19. 
Dec.
• Summary: A month-by-month chronology of the past 
year’s major events and trends. “Summer: Drought 
conditions called worst in nearly 50 years plague large 
portions of Iowa and the nation’s soybean growing region. 
Weather worries temper soybean production estimates 
causing per-bushel soybean prices to climb to nearly $17.”
 “October: The Biodiesel industry receives great news 
that the Renewable Fuel Standard 2 (RFS) target for 
biodiesel volumes will increase 28 percent for 2013 to 1.28 
billion gallons [1,280 million gallons]. This responsible 
growth in the biodiesel market is supported by available 
production capacity and available feedstock to meet the ever 
growing energy needs of our country.”

871. Brown, Lester R. 2013. China’s rising soybean culture 
reshaping Western agriculture. www.earthpolicy.org. Jan. 8. 
www.earth-policy.org/ data_highlights/ 2013/ highlights34. 
[1 ref]
• Summary:  “The soybean was domesticated some 3,000 
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years ago by farmers in eastern China. But it wasn’t until 
well after World War II that the crop gained agricultural 
prominence, enabling it to join wheat, rice, and corn as one 
of the world’s four leading crops.
 “This rise in the demand for soybeans refl ected the 
discovery by animal nutritionists that combining 1 part 
soybean meal with 4 parts grain, usually corn, in feed rations 
would sharply boost the effi ciency with which livestock 
and poultry converted grain into animal protein. As China’s 
appetite for meat, milk, and eggs has soared, so too has its 
use of soybean meal. And since nearly half the world’s pigs 
are in China, the lion’s share of soy use is in pig feed. Its 
fast-growing poultry industry is also dependent on soybean 
meal. In addition, China now uses large quantities of soy in 
feed for farmed fi sh.
 “Four numbers tell the story of the explosive growth 
of soybean consumption in China. In 1995, China was 
producing 14 million tons of soybeans and it was consuming 
14 million tons. In 2011, it was still producing 14 million 
tons of soybeans–but it was consuming 70 million tons, 
meaning that 56 million tons had to be imported.”
 Graph #1 (source USDA) shows “Soybean production, 
consumption, and imports in China, 1964-2011.” Signifi cant 
imports began in about 1995 and have increased steadily and 
dramatically since then.
 “China’s neglect of soybean production refl ects a 
political decision made in Beijing in 1995 to focus on being 
self-suffi cient in grain. For the Chinese people, many of 
them survivors of the Great Famine of 1959-61, this was 
paramount. They did not want to be dependent on the outside 
world for their food staples. By strongly supporting grain 
production with generous subsidies and essentially ignoring 
soybean production, China increased its grain harvest rapidly 
while its soybean harvest languished.”
 Graph #2 (source USDA) shows “Grain and soybean 
production in China, 1960-2011.” Grain has increased 

steadily–although it decreased sharply during the period 
1998-2005. Soybean production has remained small and 
static. Production peaked at 17.4 million tons in 2004.
 “Hypothetically, if China had chosen to produce all 
of the 70 million tons of soybeans it consumed in 2011, 
it would have had to shift one third of its grainland to 
soybeans, forcing it to import 160 million tons of grain–
more than a third of its total grain consumption. Because 
of this failure to expand soybean production over the last 
15 years or so, close to 60 percent of all soybeans entering 
international trade today go to China, making it far and away 
the world’s largest importer. As more and more of China’s 
1.35 billion people move up the food chain [eat more meat 
and poultry], its soybean imports will almost certainly 
continue to climb.
 “Only one tenth of the soybeans used in China is 
consumed directly as food such as tofu and soy sauce. The 
other 90 percent is crushed, separating the oil and meal. In 
China, as elsewhere, the oil is a highly valued cooking oil 
and the meal is widely used in animal feed rations.
 “For the world as a whole the pattern of soybean 
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consumption is similar. To most consumers, the soybean 
is an invisible food, one that is embodied in many of the 
products found in any refrigerator. Clearly, the soybean is far 
more pervasive in the human diet than the visual evidence 
would indicate.
 “The world demand for soybeans is increasing by 
some 7 million tons per year. It is being driven primarily 
by the 3 billion people who are moving up the food chain, 
consuming more grain- and soybean-intensive livestock 
products. Population growth is also driving up the demand 
for soybeans, either indirectly through the consumption 
of livestock products or directly through the consumption 
of tofu, miso, and tempeh. In the two leading consumers 
of soybeans, the United States and China, populations are 
growing by 3 million and 6 million per year, respectively. 
And fi nally, an increasing demand for soy oil for biodiesel is 
also ramping up soybean use.
 “The principal effect of skyrocketing world soybean 
consumption has been a restructuring of agriculture in 
the western hemisphere. In the United States there is 
now more land in soybeans than in wheat. In Brazil, the 
area in soybeans exceeds that of all grains combined. 
Argentina’s soybean area is now close to double that of all 
grains combined, putting the country dangerously close to 
becoming a soybean monoculture. Together they account 
for over four fi fths of world soybean production. For six 
decades, the United States was both the leading producer and 
exporter of soybeans, but in 2011 Brazil’s exports narrowly 
eclipsed those from the United States.”
 Graph #3 (source USDA) shows “Area harvested for 
wheat, corn, and soybeans in the Western hemisphere, 1960-
2011.”
 “Although most of the growth in the world grain harvest 
since the mid-twentieth century is from the tripling of grain 
yield per acre, the 16-fold increase in the global soybean 
harvest has come overwhelmingly from expanding the 
cultivated area. While the area expanded nearly sevenfold, 
the yield scarcely doubled. The world gets more soybeans 
primarily by planting more soybeans. Therein lies the 
problem.
 “The question then becomes, Where will the soybeans 
be planted? The United States is now using all of its 
available cropland and has no additional land that can be 
planted to soybeans. The only way to expand soybean 
acreage is by shifting land from other crops, such as corn or 
wheat. In Brazil, new land for soybean production comes 
from the Amazon Basin or the cerrado, the savannah-like 
region to the south.
 “Put simply, saving the Amazon rainforest now depends 
on curbing the growth in demand for soybeans by stabilizing 
population worldwide as soon as possible. And for the 
world’s more affl uent people, it means eating less meat and 
thus slowing the growth in demand for soybeans. Against 
this backdrop, the recent downturn in U.S. meat consumption 

is welcome news.
 For further reading on the global food situation, see Full 
Planet, Empty Plates: The New Geopolitics of Food Scarcity, 
by Lester R. Brown (W.W. Norton: October 2012). See 
particularly Chapter 9: “China and the soybean challenge.” 
Supporting data sets and PowerPoint presentations are online 
at www.earth-policy.org/books/fpep. Address: President, 
Earth Policy Inst., 1350 Connecticut Ave., N.W., Suite 403, 
Washington, DC 20036. Phone: 202-496-9290.

872. Conley, Shawn; Mannes, Judy; Rehms, Marsha. 2013. 
Coolbean: The soybean. Madison, Wisconsin: American 
Society of Agronomy, Crop Science Society of America, 
Soil Science Society of America. [2] + 26 p. Illust. by John 
Lambert. No index. 26 x 26 cm.
• Summary: This is basically a comic book, printed (using 
soy ink) on heavy, glossy paper, for use in teaching young 
people (grades 3-5) about the versatile soybean. The book 
is fi lled with sidebars containing “Cool facts” and “Do 
something cool” activities (which require the reader to go to 
www.coolbeanthe soybean.org.) Examples of sidebars: What 
are crops? Think like a scientist. Making better soybeans. 
What are offspring?
 Besides Coolbean, the two other main characters in 
the book are Haila (a woman farmer), and Aliah (a woman 
agronomist).
 Basic ideas explained: No-till farming. Testing the soil 
moisture before planting. Planting with a modern planter. 
The value of earthworms and loose, crumbly soil. How a 
soybean sprouts. Crop rotation. Photosynthesis: How plants 
make their own food. Root nodules fi lled with bacteria fi x 
nitrogen in the soil. Soybean enemies: aphids, nematodes, 
and super weeds. One lady beetle can eat as many as 60 
aphids a day. When to use insect spray to kill lots of aphids. 
The stage of making white or purple fl owers. The parts of a 
fl ower and what each part does (The anther makes pollen, 
the stigma traps pollen and sends its to the ovary, where the 
eggs are stored. Pollen and egg combine into a seed). As 
the soybean plant matures it produces pods. When the pods 
turn brown and the leaves fall off, the soybeans in the pods 
are ready to harvest. Haila drives the combine to harvest 
the seeds. The main characters seated outdoors on a farm 
around a white table fi lled with many products made from 
the soybeans (soy milk, tofu, crayons, a candle, mayo, soy 
sauce, biodiesel, feed for animals). More than half of all U.S. 
soybeans will be exported to other countries, such as China. 
Activities: Soybean seed calculator. Seed lifting power. 
Soynut butter recipe. Soy scavenger hunt. Watch me sprout! 
How many beans in a pod? (Edamame experiment).
 A glossary on pages 24-26 defi nes common terms. A 
photo shows Dr. Shawn P. Conley standing chest deep in a 
fi eld of soybeans. His daughters are named Haila and Aliah, 
and his wife is Lori.
 One cool fact (p. 22) that is incorrect: “The fi rst soybean 
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seeds planted in America came from China. In 1765, 
Benjamin Franklin imported them and sent them to a friend 
to plant in his garden.” Actually, it was Samuel Bowen, not 
Benjamin Franklin, who brought the fi rst soybean seeds to 
America from China in 1765. Bowen sent them to his friend, 
Henry Yonge, who planted them in the spring of 1764 in 
Savannah, Colony of Georgia. Address: Soybean Specialist, 
Univ. of Wisconsin.

873. Bramblett, Billy. 2013. More history of Wildwood 
Natural Foods (Interview). SoyaScan Notes. March 16. 
Conducted by William Shurtleff of Soyinfo Center.
• Summary: Pulmuone Wildwood Inc. now has a plant on 
the East Coast at 30 Rockland Park Ave., Tappan, New York 
10983. Phone: (845) 365-3300.
 Pulmuone has purchased the Monterey Pasta plant. John 
Breen, who had been Wildwood’s CFO, is now running the 
Monterey Pasta plant. Billy has just returned from Expo 
West, where he worked at the Hodo Soy Booth and where he 
had a nice talk with John Breen and with various Pulmuone 
people. They were very nice to him. Y.C. Kang was there; he 
and Billy play golf together and they are friends. Doug Porter 
still works for Pulmuone; he was Wildwood’s fi rst employee 
back in the days when they were making sandwiches at the 
Sleeping Lady. Then Pulmuone sent some beautiful women 
over to take the origin and early history of how Wildwood. 
Billy had already written that history and given it to them, 
but they said they wanted to hear it from him directly. So 
he told it to them. In the USA, Pulmuone at one time had a 
factory in the Los Angeles (LA) area (in South Gate). That 
plant was closed sometime in 2003 or early 2004. The main 
factory in the LA area is now in Fullerton; it was newly 
opened in late 2003 or early 2004. Pulmuone no longer owns 
plants in Watsonville (Tom Lacina and his brother owned the 
property) or Santa Cruz (California), or Grinnell, Iowa.
 The company was fi rst named “Wildwood” under Chris 
Smith’s tutelage. So Paul Duchesne was making sandwiches. 
He gave the business to Chris Smith then went to Boston. 
Chris Smith ran into the health department who said “You 
need to have a name on your label.” Chris came to Billy 
and said, “What do you think I should do? I’m thinking 
‘Wildwood.’ They walked out the back door of the Sleeping 
Lady and from there they could see redwood trees all the 
way up to Mount Tamalpais.” Billy said, “Wildwood.” They 
looked it up in a dictionary and found: “A wooded area in its 
natural state.” Billy said, “Perfect.” So Chris started putting 
on these little paper labels that he put on his Brown Rice and 
Tofu Sandwiches–”Wildwood Natural Foods.”
 Wildwood started making its sandwiches from organic 
ingredients in 1978 in The Sleeping Lady.
 Chris Smith went to Boston. Paul Duchesne returned to 
Fairfax and started making sandwiches again. One day after 
work we decided, “Let’s make tofu.” Before that time, Paul, 
Chris, and Billy had gotten all the tofu they used from Quong 

Hop. They found a place at 135 Bolinas Rd. (across from 
the town hall), about a block away and across the street; The 
Sleeping Lady was at 58 Bolinas Rd. 135 Bolinas Rd. was a 
little storefront with a big picture window in the front. They 
incorporated the company there in April or May 1980, started 
to make tofu in August 1980. It was a tiny tofu shop, about 
15 by 15 feet, with a walled-off kitchen behind it. They made 
tofu there until about 1993–because by that time they had 
already built the Santa Cruz plant.
 It started when Paul Duchesne was an employee of 
Good Earth Natural Foods (founded in 1969; Mark Squire is 
one of the heavy organic hitters, and one of the most gentle, 
beautiful people in the world) a very early natural food 
store near The Sleeping Lady (TSL). The Good Earth asked 
TSL if they could use TSL’s kitchen to make sandwiches, 
squeeze carrot juice, beet juice, and orange juice. So Paul 
came into TSL to make sandwiches for the Good Earth, then 
he dreamed up this Fried Rice and Tofu Sandwich (FRTS). 
He started making them, as well, at The Sleeping Lady, and 
then going and selling them at other natural food stores–in 
addition to The Good Earth. That’s when he started his 
enterprise, that later came to be named Wildwood Natural 
Foods. Address: Pulmuone Wildwood.

874. Rose, Jenna Higgins. 2013. Study shows how biodiesel 
makes soybean, corn and livestock farming more profi table. 
Iowa Soybean Review (Iowa Soybean Association, Ankeny, 
Iowa) 25(4):11-12. March.
• Summary: “The renewable fuels industry has grown 
steadily in the past decade. In fact, Iowa leads the nation in 
biodiesel production, accounting for an estimated 17 percent 
of national biodiesel output.
 “According to a recent study measuring the economic 
impact on Iowa’s agricultural industry, the boost has been 
benefi cial to soybean, corn and livestock farmers alike. The 
study drew comparisons to what the ag industry would look 
like without the contributions from the biodiesel production 
segment.
 “’We’ve always known that biodiesel benefi ts soybean 
producers, but this study helps quantify specifi c economic 
rewards to farmers for the investment they’ve made in 
biodiesel through the soybean checkoff,’ says Randy Olson, 
executive director of the Iowa Biodiesel Board. ‘Now we can 
show how other farmers benefi t from Iowa biodiesel, too. 
Among other things, we hope this information boosts the use 
of biodiesel on the farm.’
 “The study, ‘Impact of Biodiesel on the Iowa 
Agriculture Economy,’ reports that the increased demand 
for soybean oil and other vegetable oils and fats needed 
for biodiesel production supports higher prices for corn, 
soybeans, soybean and industrial grade corn oil, cattle and 
hogs.
 “’We estimate demand for soybean oil for biodiesel 
production in 2012 increased an estimated 29 percent over 



HISTORY OF BIODIESEL (1900-2017)   255

© Copyright Soyinfo Center 2017

year-ago levels,’ the report says. Applying this impact to 
2011 marketing year prices suggests that, without the Iowa 
biodiesel industry in 2012, Iowa soybean prices would have 
been 8.3 percent lower; corn prices 5.4 percent lower; and 
beef cattle and hog prices one percent lower.
 “Benefi ts to Corn and Soybean Farmers: Increased 
use of soybean oil raises soybean oil prices and moderates 
soybean meal prices. Since soybeans compete with corn for 
land, higher soybean prices also have a positive impact on 
corn prices. In fact, a typical Iowa farm with 400 acres each 
of corn and soybeans would have experienced a 9.2 percent 
decline in net revenue without the Iowa biodiesel industry. 
That equates to $44,078.
 “Another recent analysis of the impact of biodiesel 
demand on soybean meal prices indicates that during 2005 to 
2009, a 10-percent increase in the price of soybean oil, a 24-
cent per bushel increase in soybean prices and $12.90 per ton 
decrease in soybean meal prices (Bard and Schroeder 2012).
 “Based on that, a 10-percent increase in soybean oil 
demand would:
 “increase soybean oil prices by 14.3 percent;
 “increase soybean prices 2.9 percent,
 “and reduce soybean meal prices by 4.7 percent.
 “Benefi ts to Livestock Producers: Because raising the 
crush demand for soybeans also increases production of 
soybean meal, a rise in biodiesel use will reduce soybean 
meal prices to the benefi t of Iowa’s livestock producers, the 
study verifi es. Iowa biodiesel producers also have available 
a range of other feedstocks, including beef tallow and white 
grease. These feedstocks are byproducts of the livestock 
slaughter and rendering industry. Without an Iowa biodiesel 
industry, the report found:
 “tallow, lard, and white grease prices would be about 36 
percent lower;
 “byproduct values for cattle would be $12.21 per head 
lower than current values;
 “and hog byproduct values would be $1.11 per head 
lower without Iowa biodiesel production.
 “’We know the current environment is challenging for 
the cattle industry both nationally and in Iowa, but livestock 
producers should take comfort in knowing that biodiesel 
production is actually helping their industry,’ says John 
Heisdorffer, a farmer and volunteer director on the Iowa 
Soybean Association. ‘The bottom line is that biodiesel has a 
net positive impact on cattle prices in Iowa, and benefi ts corn 
and soybean farmers, too.’
 “The study did not address the poultry and swine 
industries, but Olson notes these segments also benefi t from 
the decrease in meal prices due to biodiesel’s impact.
 Biodiesel Impact on Industrial Grade Corn Oil: The 
economic benefi ts of biodiesel reach beyond the farm, and 
another benefi ciary is ethanol producers. They are extracting 
industrial grade corn oil from Distillers Dried Grains with 
Solubles (DDGS) for use as a biodiesel feedstock. Typically, 

this oil is of lower quality than that produced by corn wet 
mills for the food market, but is an excellent biodiesel 
feedstock. The use of industrial grade corn oil provides 
several benefi ts to ethanol and biodiesel producers and 
livestock feeders, according to the new study.
 “’First, industrial grade corn oil provides an additional 
revenue stream for ethanol producers, which can help offset 
high corn prices,’ the report says. ‘Since industrial grade 
corn oil is a co-product and is typically priced at a discount 
to crude soybean oil, it provides biodiesel producers with 
competitive alternative feedstock, thereby enhancing 
biodiesel returns. Finally, separating industrial grade corn oil 
from DDGS changes the nutritional value of distillers grains 
by increasing the protein content and reducing the amount of 
fat.’
 “Information provided by major industrial grade corn 
oil marketers suggests that approximately 70 percent of 
Iowa industrial non-food grade corn oil was sold as biodiesel 
feedstock in 2012. Based on that data, the study estimates 
that the biodiesel share accounts for as much as 6.6 cents 
per gallon of net revenue for a dry mill ethanol plant and 
increasing profi tability by 55 percent.
 “The study was prepared by Cardno ENTRIX for the 
Iowa Renewable Fuels Association, the Iowa Soybean 
Association, the Iowa Corn Growers Association and the 
Iowa Biodiesel Board.
 “To see the report, visit: www.iowabiodiesel.org” 
Address: Iowa Biodiesel Board.

875. AGP News (Omaha, Nebraska). 2013. Biodiesel boosts 
Iowa ag income: Study shows benefi ts to crop & livestock 
producers. No. 2. p. 4.
• Summary:  “The renewable fuels industry has grown 
steadily in the past decade. In fact, Iowa leads the nation 
in biodiesel production, accounting for an estimated 17 
percent of all biodiesel output. But if you think biodiesel 
only benefi ts soybean producers at the expense of livestock 
profi tability, it’s time to take a new look.
 “According to a recent study measuring the economic 
impact on Iowa’s agricultural industry, biodiesel gives a 
boost to soybean, corn and livestock farmers alike.
 “The study, ‘Impact of Biodiesel on the Iowa 
Agriculture Economy,’ reports that the increased demand 
for soybean oil and other vegetable oils and fats needed 
for biodiesel production supports higher prices for corn, 
soybeans, soybean and industrial grade corn oil, cattle and 
hogs.
 “It found that without the Iowa biodiesel industry in 
2012:
 “Iowa soybean prices would have been 8.3 percent 
lower.
 “Iowa corn prices would have been 5.4 percent lower.
 “Iowa beef cattle and hog prices would have been 1 
percent lower.
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 “’Because raising the crush demand for soybeans also 
increases production of soybean meal, any rise in biodiesel 
use will reduce soybean meal prices to the benefi t of Iowa’s 
livestock producers,’ explained Randy Olson, executive 
director of the Iowa Biodiesel Board.
 “Some Iowa biodiesel producers also utilize a range of 
other feedstocks, including beef tallow and white grease. 
These feedstocks are by-products of the livestock slaughter 
and rendering industry, and add value to livestock as a result. 
In fact by-product values for cattle would have been $12.21 
per head lower than current values without biodiesel.
 “’We know the current environment is challenging for 
the cattle industry both nationally and in Iowa, but livestock 
producers should take comfort in knowing that biodiesel 
production is actually helping their industry,’ said John 
Heisdorffer, a farmer and Volunteer director on the Iowa 
Soybean Association. ‘The bottom line is that biodiesel has a 
net positive impact on cattle prices in Iowa, and benefi ts corn 
and soybean farmers, too.’
 “Cardno ENTRIX conducted the study for the Iowa 
Renewable Fuels Association, the Iowa Soybean Association, 
the Iowa Corn Growers Association and the Iowa Biodiesel 
Board.
 “The Iowa Biodiesel Board is a non-profi t trade 
association dedicated to supporting Iowa’s biodiesel industry. 
To see the report and for other information, visit www.
iowabiodiesel.org.”
 A photo shows AGP’s biodiesel plant at Sgt. Bluff, Iowa.

876. AGP News (Omaha, Nebraska). 2013. Biodiesel use in 
Iowa triples over past 2 years. No. 2. p. 4.
• Summary: “According to the data from the Iowa 
Department of Revenue, the amount of biodiesel blended 
into diesel fuel in Iowa has more than tripled over the last 

two years. The report said biodiesel 
made from vegetable oil or animal 
fat is now blended into more than 
42 percent of all diesel fuel sold in 
the state. Over 23 million gallons of 
biodiesel was mixed with diesel fuel 
last year, up from 7.4 million gallons 
in 2010.
 “Ethanol, which is made largely 
from corn and mixed with gasoline, 
was in nearly 82 percent of all 
gasoline sold in Iowa, about the same 
percentage as in 2010.
 “Iowa has 12 biodiesel plants and 
41 ethanol facilities, more than any 
other state in the U.S.”

877. Rose, Jenna Higgins. 2013. 
‘Tis the season for meeting with 
your distributor on biodiesel. Iowa 
Soybean Review (Iowa Soybean 

Association, Ankeny, Iowa) 26(3):10. Dec.
• Summary: “A renewed effort is underway to encourage 
more petroleum distributors in Iowa to carry biodiesel, and 
you can help! The Iowa Biodiesel Board (IBB) and Iowa 
Soybean Association (ISA) are asking farmers in the state to 
lead an outreach effort on biodiesel, a true soybean checkoff 
and American energy success story.
 “Iowa produces more biodiesel than any other state, yet 
a Department of Revenue report shows just 30 percent of on-
farm diesel distributors reported they carried biodiesel blends 
in 2012.
 “’We often hear from farmers that they cannot get 
biodiesel,’ said Randy Olson, IBB executive director. ‘Yet, 
petroleum marketers say they see a lack of demand for 
biodiesel from their farm customers. We want to break this 
cycle and get biodiesel into every farmer’s tractor and truck.’
 “That’s why the IBB, with ISA support, launched an ag 
outreach program last year. As part of that program, IBB and 
ISA are asking farmers to call their petroleum distributor and 
ask for a meeting to talk through the compelling reasons for 
carrying biodiesel. In support of this effort, IBB worked with 
the Petroleum Marketers and Convenience Stores of Iowa to 
develop a new brochure highlighting the benefi ts of adding 
biodiesel to their product lineup. It includes information on 
state incentives and how to access them.
 “There are convincing reasons for all farmers–not just 
soybean producers–to use biodiesel. A study called “Impact 
of Biodiesel on the Iowa Agriculture Economy” found that 
the increased demand for soybean oil and other vegetable 
oils and fats needed for biodiesel production supports higher 
prices. This includes corn, soybeans, soybean and industrial 
grade corn oil, cattle and hogs. Raising the crush demand for 
soybeans also increases production of soybean meal, and any 
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rise in biodiesel use will reduce soybean meal prices to the 
benefi t of Iowa’s livestock producers.
 “For a copy of the brochure to take to your distributor, 
or to let us know how your meeting went, e-mail Jenna@ 
iowabiodiesel.org or call 866-683-4172.
 “’Together, we can make Iowa not just the leading 
producer of biodiesel, but a leading user of its own product,’ 
Olson said. ‘Not only is it in farmers’ best interests, it’s in the 
nation’s best interest as well.’
 “Visit www.iowabiodiesel.org for more.”

878. Renewable Energy Group Inc. 2014. REG to buy 
Tyson’s half of Dynamic Fuels renewable diesel plant (News 
release). Biodiesel Magazine. May 21.
• Summary: “Renewable Energy Group Inc. has reached 
an agreement with Tyson Foods Inc. to acquire Tyson’s 
50-percent ownership position in Dynamic Fuels LLC, the 
companies announced today.
 “Completion of the transaction with Tyson Foods, 
which is contingent upon the closing of REG’s December 
2013 announced agreement to acquire substantially all of the 
assets of Syntroleum Corp., would give REG full ownership 
of Dynamic Fuels and its 75 MMgy nameplate capacity 
renewable diesel biorefi nery in Geismar, Louisiana. Tyson 
and Syntroleum formed Dynamic Fuels in 2007 as a 50/50 
joint venture. The Geismar facility, completed in 2010, was 
the fi rst large scale renewable diesel biorefi nery built in the 
U.S.
 “’Upon closing, this is another milestone for REG in 
growing our core advanced biofuels business,’ said Daniel 
J. Oh, REG president & CEO. ‘It gives us the opportunity 
to further expand our production capacity into new 
product lines, while growing our overall advanced biofuel 
manufacturing capability, and bringing on other renewable 
chemical applications.’”
 “A portion of the development and construction of the 
Geismar biorefi nery was funded by $100 million in Gulf 
Opportunity Zone Bonds, issued through the Louisiana 
Public Facilities Authority. Closing of the acquisition from 
Tyson Foods is conditioned on REG’s replacement of the 
letter of credit Tyson Foods obtained to support issuance of 
the bonds or completion of a fi nancing suffi cient to refi nance 
the bonds prior to Dec. 31, 2014, on terms acceptable to 
REG. REG may seek to use existing cash on hand and/or one 
or more fi nancing vehicles, including public or private debt 
or equity, to satisfy this condition. Closing is also subject to 
satisfaction of other customary closing conditions.
 “REG currently owns eight operating biodiesel refi neries 
in Iowa, Illinois, Minnesota and Texas that have a combined 
annual nameplate production capacity of 257 million gallons. 
With the addition of the Geismar facility, the company’s 
total advanced biofuel annual nameplate production capacity 
would increase to 332 million gallons.”
 Note 1. This plant in Geismar, Louisiana, appears to 

have originally started as a joint venture between Tyson 
Foods and ConocoPhillips, starting in 2009. A major problem 
was that “No company has yet successfully turned a profi t 
from converting fat into fuel.” Conoco seems to have think 
pulled out and Tyson formed a second joint venture with 
Syntroleum prior to REG’s involvement. You can google 
Tyson renewable diesel and fi nd quite a few hits.
 Note 2. “Nameplate capacity, also known as the rated 
capacity, nominal capacity, installed capacity, or maximum 
effect, is the intended full-load sustained output of a facility 
such as a power plant, a chemical plant, fuel plant, metal 
refi nery, mine, and many others” (Source: Wikipedia, at 
Nameplate capacity, Oct. 2017). Address: Louisiana.

879. Morrison, Liz. 2014. Cheaper, cleaner diesel fuel: 
Research shows that hydrous ethanol may have lower 
emissions and could lower fuel costs. Ag Innovation News 
(AURI–Agricultural Utilization Research Inst., Waseca, 
Minnesota) 23(3):4-5. July/Sept.
• Summary: This new type of biodiesel is made from corn. If 
found to be better and less expensive than soy oil biosiesel, it 
could become a competitor or even a replacement.

880. African Center for Economic Transformation 
(ACET). 2014. The soybean agri-processing opportunity 
in Africa. Accra, Ghana: ACET. 42 p. 28 cm. http://www.
tropicalsoybean.com/sites/default/fi les/The%20Soybean%20
Agri-Processing%20Opportunity%20in%20Africa_ACET.
pdf [21 ref]
• Summary: Contents: “1. Executive Summary: Overview 
of the Soybean Value Chain and Africa’s Positioning, 
Opportunities and Challenges for Developing the African 
Soybean Sector, Implications and Next Steps for Policy-
Makers
 “2. Overview of the Soybean Value Chain: The Value 
Chain–From Soybean to the Final Consumer Product, The 
Structure of the Soybean Industry, A Review of Selected Key 
Players (, Cargill, Bunge, Louis Dreyfus).
 “3. The International Soybean Market: Soybean 
Production, Soybean Processing, Prices, Outlook for the 
Soybean Market.
 “4. The African Market: The Structure of the African 
Market Nigeria: Africa’s Leading Soybean Producer, 
Zambia: a ‘Mid-Sized’ Soybean Producer and Processor, 
Senegal: An Example Cake Consumption Market.
 “5. The Value Capture Opportunity: Challenges and 
Barriers, Key Opportunities for Value Capture for African 
Countries.
 “6. Brazil: a Case Study of the Key Success Factors 
for Value Capture in the Soybean Industry. Background: 
Converting Soybean into Poultry Exports, Implications: Key 
Success Factors for Value Capture.
 “7. Positioning of African Countries for Successful 
Value Capture.



HISTORY OF BIODIESEL (1900-2017)   258

© Copyright Soyinfo Center 2017

 “8. Considerations and Steps Required to Develop 
Policy:
 “A–Identify and Prioritize Opportunities for Value 
Capture,
 “B–Identify Current Policy Bottlenecks,
 “C–Develop Key Enabling Interventions,
 “D–Address Potential Policy Trade-offs.
 Table of 24 fi gures.
 Pages 9-10: Archer Daniels Midland ():  is a 
conglomerate headquartered in the US with interests across 
a broad portfolio of agriculture and agro-processing sectors, 
and activities including producing, procuring, transporting, 
storing, processing, and merchandising agricultural 
commodities and products. It operates more than 270 
plants in 60 countries across its portfolio of agricultural 
commodities world-wide and generated $61.7bn in revenues 
in 2010.
 “the US,  is responsible for 31% of total soybean 
processing volumes. It has 23 crushing facilities and 13 
oilseed refi neries in the country. In 2006 ’s plants accounted 
for 30% of US soybean oil production capacity. In Brazil,  
is the 3rd largest producer of soybeans accounting for 7% 
of the total produce. Currently ’s Africa activities focus on 
cocoa processing in Cameroon, Côte d’Ivoire and Ghana and 
the company lacks any signifi cant soybean production or 
processing assets in the region.
 “Across the value chain,  activities include production, 
processing and trading of soybean and its products, through 
its “Oilseeds Processing” and “Agricultural Services” 
divisions.
 “Oilseeds Processing: Includes activities related to the 
production, crushing and further processing of soybeans. 
The processed products are then produced and marketed 
as ingredients for the food, feed and energy industry. It has 
made substantial investments in technology, and  currently 
claims to operate the most modern soy processing system in 
the US, capable of leaving only 1% oil in the soy meal with 
the rest being extracted and available for further refi ning
 “Agricultural Services: The company has an extensive 
grain elevator and transportation network, used for buying, 
storing and transporting soybean and other agricultural 
commodities and their resale as food and feed ingredients 
and raw materials for the agricultural processing industry.  
operates 330 silos in the US, South Africa, Canada, Brazil 
and other major agricultural regions.
 “Beyond core soybean products,  operates one of 
the world’s largest `soy isofl avone’ facilities under the 
brand name of Novasoy. Isofl avones are a unique group of 
compounds found in soybeans, which share some of the 
physiological properties of the hormone estrogen, and are 
used as a dietary supplement.
 “Key recent investments include a 50% share in Edible 
Oils Limited of the UK to procure, package, and sell edible 
oils in the UK. It also has a 50% share in Stratas Foods 

in Memphis, US to procure, package and sell edible oils 
in North America. It has an 80% interest in Toepfer in 
Germany, which is a global merchandiser of agricultural 
commodities and processed products.
 “Cargill: Cargill is a multinational corporation based 
in Minnesota in the USA, and is an international producer 
and marketer of food, agricultural, fi nancial and industrial 
products and services. Cargill’s overall business operations 
include purchasing, processing and distributing grain and 
agricultural commodities, the manufacture and sale of 
livestock feed and ingredients for processed foods and 
pharmaceuticals. Founded in 1865 it has operations in 65 
countries today and recorded revenue of $107.9 billion in 
2010. It is responsible for 25% of all US grain exports.
 “Cargill is a global purchaser, producer and trader of 
soybean. The company has evolved from trading soybeans, 
to processing them into meal and oil, to producing high-
value natural vitamin E from a soybean byproduct. Cargill 
has a substantial footprint in the key soybean production 
markets of the US, Brazil and Argentina. In the US Cargill 
processes 21% of the available soybean on the market, and 
accounted for 22% and 13% of soybean oil production in the 
US and Argentina respectively in 2006, and accounted for 
7% of the total soybean crush in Argentina. In Brazil, Cargill 
has 11% share of total soybean production. Cargill also has 
substantial presence in some smaller production markets: 
for example, Cargill has approximately 40% share of total 
soybean production in Paraguay.
 “Although Cargill has a substantial presence in Africa 
that covers 12 countries including Ghana, Kenya, South 
Africa, Tanzania and Zambia, these activities do not 
currently include soybean production or processing.
 “It has partnered with the Bill & Melinda Gates 
Foundation for the South African Soy Value Chain Program 
being conducted in Zambia and Mozambique. This program 
will target smallholder farmers and facilitate their access to 
agricultural inputs and new technologies, facilitate market 
access, and assist in infrastructure development. This will 
introduce soya production to 37,000 farmers across the two 
countries.
 “Key recent investments include a $20 million port 
terminal in Santarem in Brazil’s northern state of Para 
in 2003, with the capacity to store 60,000 metric tons of 
soybeans, and expected throughput of 800,000 metric 
tons per year. In 2006, Cargill made a signifi cant entry 
into the Chinese processing sector through a $60 million 
investment in a soybean crushing plant with a 5,000 ton per 
day capacity. More recently, in 2010 Cargill invested $112 
million in an 18MW co-generation plant and a soybean 
biodiesel production plant with a processing capacity of 
240,000 tons per year in Argentina.
 Bunge: Founded in 1818 in the Netherlands, Bunge 
is a leading multinational agribusiness and food company 
with operations in 30 countries, and net sales of $41.9bn in 
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2009. It is a leading grain producer and is also involved in 
processing and grain trading. Bunge is the world’s largest 
oilseed producer, with operations across the entire value 
chain from oilseed cultivation to distribution to retailers and 
farmers.
 “It has three business segments involved at different 
points across the value chain:
 “Grain and Oilseed origination: Sources soybeans, stores 
and blends them and sells the fi nal product to commodity 
customers. Bunge trades the resulting aggregated soybeans to 
over 80 countries.
 “Oilseed processing: Produces soybean meal, soybean 
crude oil, soybean hulls and hull pellets, and is capable of 
producing GM-free soy products to cater to markets like the 
EU. It operates over 50 processing facilities across North 
America, South America, Europe and Asia. Bunge is a major 
supplier to the Caribbean, Asia, North Africa and the Middle 
East.
 “International marketing: Focused on the sale of 
soybean and its processed products to worldwide customers, 
management of logistics and price risk.
 “Bunge has soybean production and processing activities 
in all the major producer markets: in the US it accounts 
for 14% of soybean processing, and 15% of production, in 
Argentina, for 7% of processing and 9% of production, and 
is the leading producer of soybean in Brazil, with 18% share 
of volumes.
 “In 2009, Bunge built a new $76m soy processing 
plant in Brazil with crushing capacity of 1.3 million tons 
a year. Bunge has also made signifi cant investments in 
Vietnam, including $100m toward an integrated soybean 
processing plant with 3000 tons per day capacity, scheduled 
to start production in 2011. Bunge also has a 50% stake in a 
Vietnamese port operator of Phu My Port.
 “To date, Bunge does not have a signifi cant presence 
in the Sub-Saharan Africa oilseeds sector, but in April 
2011 it announced a joint venture with Senwes, a South 
African agribusiness company, to develop grains and oilseed 
operations in the country as a base for trading in the Sub-
Saharan Africa region.” Address: Accra, Ghana.

881. Rose, Jenna Higgins. 2014. Study shows Iowans widely 
support expanding biodiesel policy. Iowa Soybean Review 
(Iowa Soybean Association, Ankeny, Iowa) 27(1):14. Oct.
• Summary: “New research shows Iowans overwhelmingly 
support the renewable fuels market. Seventy-seven percent 
of registered voters surveyed said they support expanding the 
federal Renewable Fuel Standard to increase biodiesel in the 
fuel supply.
 “Almost as many also said a Congressional candidate’s 
support for the RFS was an important factor in their voting 
decisions.
 “The Iowa Biodiesel Board commissioned the survey 
as part of its annual public opinion research. Public opinion 

research fi rm Moore Information conducted the online 
survey of 517 registered voters Aug 11-15.
 “The study shows Iowans have a positive opinion about 
biodiesel in general. Additionally, after a series of questions 
on biodiesel, they were highly supportive of expanding the 
RFS.
 “The 77 percent fi gure came in response to the 
question, ‘Do you support or oppose expanding the national 
Renewable Fuel Standard, which requires blending some 
renewable fuels into the nation’s fuel supply, to increase 
biodiesel use in the United States?’
 “What’s more, 69 percent said a Congressional 
candidate’s position on the RFS was ‘very’ or ‘somewhat’ 
important.
 “There are four U.S. House seats and one U.S. Senate 
seat up for election in Iowa.
 “Biodiesel advocates have asked for Congress’s help 
in speaking up for biodiesel. A pending Environmental 
Protection Agency decision would slash the RFS biodiesel 
target far below last year’s production of nearly 1.8 billion 
gallons.
 “’Many of our biodiesel businesses have the pressure 
of an uncertain market weighing heavily on them right 
now,’ said Grant Kimberley, executive director of the Iowa 
Biodiesel Board. ‘It is uplifting to know that Iowans are with 
us. They are behind strong federal policy to buoy this young 
industry in the torrents of the oil industry’s opposition.’
 “Kimberley called the RFS highly effective energy 
policy, accomplishing exactly what Congress intended. It has 
created jobs, reduced emissions and built domestic sources 
of energy.
 “Biodiesel is made from a variety of resources including 
soybean oil, recycled cooking oil and animal fats. It is the 
fi rst EPA-designated Advanced Biofuel to reach commercial-
scale production nationwide.” Address: Iowa Biodiesel 
Board.

882. Wilde, Matthew 2014. Soybean use, sales explode over 
50 years. Iowa Soybean Review (Iowa Soybean Association, 
Ankeny, Iowa) 27(3):18-27. Dec.
• Summary:  “Former Iowa Secretary of Agriculture Dale 
Cochran once called soybeans ‘Iowa’s miracle crop.’ Oh, 
how he was right.
 “Fifty years ago a handful of visionary farmers formed 
the Iowa Soybean Association (ISA). They believed a plant 
native to China, which used to be primarily chopped for 
livestock feed, could be a successful cash crop.
 “Iowa is now a soybean powerhouse. The state 
traditionally leads the nation in production, soybean meal, 
soybean oil and biodiesel. Nationally, soybeans are the No. 
1 agricultural export and the world’s predominant protein 
source.
 “It’s due, in large part, to the research, promotional and 
educational efforts of the ISA and the Soybean Checkoff.
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 “’It’s about creating opportunities and taking advantage 
of them,’ says ISA President Tom Oswald of Cleghorn.
 “That type of thinking has paid off. Iowa’s soybean 
crop was valued at $5.3 billion last year compared to $331.5 
million in 1964, according to U.S. Department of Agriculture 
(USDA) data. Nationally, the 2013 crop was worth $41.9 
billion.
 “A miracle? Yes and no, says ISA CEO Kirk Leeds.
 “The meteoric rise of soybeans is astounding–Iowa 
produced a little more than 121 million bushels in 1964 
compared to an estimated 504 million bushels this year, 
USDA data indicates. But the foresight of soybean pioneers 
and the continued hard work and confi dence of today’s 
growers are largely responsible for the success, Leeds adds.
 “’Think about the size of the industry in 1964 to where 
it is today,’ Leeds says. Farmers planted nearly 4.3 million 
acres of soybeans fi ve decades ago compared to nearly 10 
million this year.
 “’I would venture to say the founding fathers would be 
surprised and proud of what they started.’
 “Pioneers: Industry legends like Ardell Persigner, ISA’s 
fi rst appointed president, Joseph Coleman, ISA’s fi rst elected 
president, William Merschman, Willard Latham and others 
knew a growing world would crave vegetable oil and meat 
as incomes increased. Soybeans, they felt, would fulfi ll that 
need.
 “They also knew farmers couldn’t do it alone. ISA’s goal 
50 years ago was to develop new products and markets to 
boost profi ts.
 “The Iowa Soybean Checkoff was enacted in 1972 to do 
just that. At a half-cent per bushel, the checkoff raised almost 
$544,000 its fi rst year to carry out ISA’s mission.
 “Nineteen years later, it was superseded by the national 
checkoff of one-half of one percent of the net market value 
of soybeans, split between the state and United Soybean 
Board (USB). Last year, Iowa’s share amounted to nearly 
$13.2 million.
 “According to a USB return on investment study, every 
checkoff dollar earns farmers $6.75.
 “Promotion: Current ISA directors have taken the 
original goals to a new level. To improve the competitiveness 
of soybean farmers, leaders annually invest checkoff 
dollars in research, development, promotion, marketing and 
education efforts, among others, to increase productivity and 
profi tability in a sustainable way.
 “From 1990 to now, global soybean demand has 
increased about 160 percent, the most of any of the fi ve 
major commodities.
 “’Some increase would have been inevitable, but not 
to this level without the national checkoff. That’s when 
you really started to see a change in overall consumption 
and feed demand,’ says Grant Kimberley, ISA market 
development director.
 “One of the best successes was showing U.S. livestock 

producers in the 1960s and `70s how soybean meal as part of 
a balanced feed ration improved effi ciency and productivity 
of animals, particularly poultry and swine. That program was 
repeated in China and other parts of the world decades later.
 “Soybean meal feed use exploded in the U.S. from 8.4 
million tons in 1964 to 26.7 million in 2012, according to 
USDA statistics. China’s did as well from 300,000 tons 50 
years ago to 49.1 million in 2012.
 “As China’s economy took off, so did its crushing 
industry. The world’s most populous country feeds the most 
hogs and chickens.
 “In less than 20 years China went from importing 
virtually no soybeans to being the world’s largest buyer by 
far. The country purchased nearly 2.5 billion bushels during 
the 2013-14 marketing year, a new record, government data 
indicates. About half were from the United States.
 “ISA leaders say a big reason for this success is the 
American Soybean Association opening an offi ce in China in 
the early 1980s to promote soybeans and soybean products. 
It was funded by state checkoff programs, including Iowa.
 “’The checkoff accelerated the growth of the soybean 
industry and has been a contributing factor to soybeans 
becoming a major economic crop in Iowa,’ Leeds says.
 “Soybeans in Iowa averaged $2.57 per bushel in 1964 
compared to $13.10 last year, USDA data indicates.
 “Development: Robust soybean meal production means 
plenty of soybean oil. Last year, nearly 20 billion pounds 
were produced compared to 4.8 billion in 1964, records 
show.
 “Kimberley says an oversupply at one time hurt 
soybean prices and led to excess oil going rancid in storage. 
Developing new uses for soybean oil has long been a priority 
of soybean leaders.
 “Checkoff-funded research to develop industrial uses 
for soybean oil like ink, plastics and paint have helped soak 
up supply. Biodiesel, though, is the crown jewel of farmer 
investment in this area.
 “State checkoffs and the USB have invested $60 million 
to grow the industry from 500,000 gallons in 1999 to 1.8 
billion last year. Soybean oil is the primary feed stock. 
About 5.5 billion gallons were used to make America’s fi rst 
advanced biofuel last year.
 “’The Iowa Soybean Association and checkoff played a 
big role from the beginning as one of the founding members 
of the National Biodiesel Board (NBB),” says Tom Verry, 
director of outreach and development for NBB.
 “A USB study shows biodiesel has increased soybean 
prices by 74 cents per bushel and lowered soybean meal 
costs by $25 to $30 per ton.
 “Developing and promoting soyfoods also has been a 
priority of ISA leaders to increase soybean demand.
 “In 2000, the ISA Board created The Soyfoods Council. 
It serves as a catalyst, leader and facilitator to mainstream 
soybased foods into the global marketplace.
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 “Since the creation of the council, soyfoods have grown 
in popularity worldwide and is now a multi-billion dollar 
industry.
 “’Soyfoods like soy milk and tofu are extremely popular 
and soybean oil is used throughout the food industry. 
Products made with soybeans and oil are a staple on grocery 
store shelves,’ says Linda Funk, executive director of The 
SoyFoods Council. ‘No other commodity can be used in 
meat and non-meat protein. That’s a real advantage for 
soybeans.’
 “Research To make sure there’s bushels to sell, it all 
starts with research to increase and protect yields. Since 
1972, Iowa farmers have invested $50 million at Iowa State 
University (ISU).
 “Checkoff-funded research at ISU has led to higher-
yielding soybean varieties, better plant resistance to diseases 
and pests and improved management practices. It played a 
key role in discovering and developing effective strategies to 
reduce losses from soybean cyst nematode, the No. 1 yield 
robbing pest.
 “In the late 1960s, USDA data shows Iowa’s average 
soybean yields fl uctuated between 26 to 32.5 bushels per 
acre. Barring weather issues, average yields in the 50s and 
60s are common today.
 “Why protect and boost production of Iowa’s miracle 
crop?
 ‘Vegetable oil and protein are two important things 
when it comes to feeding the world,’ Leeds says. ‘Soybeans 
provide both.’”
 On pages 22-27 is an excellent chronology of the Iowa 
Soybean Association, and of soybeans and soy products from 
1964 to 2014, mainly in Iowa but also in the United States.
 A photo (p. 20) shows an article from Soybean Digest 
titled “Iowa is fi fth state soybean association” (Jan. 1965, p. 
14).
 In the chronology are the following remarkable facts, 
each shown on the image of a plate:
 1964–46 people fed by one U.S. farmer.
 1971–73 people fed by one U.S. farmer.
 1984–115 people fed by one U.S. farmer.
 1994–129 people fed by one U.S. farmer.
 2004–144 people fed by one U.S. farmer.
 2014–155 people fed by one U.S. farmer.
 Therefore in 2014, dues to advances in agricultural 
production and technology, one U.S. farmer can feed 3.4 
times as many people as was possible 50 years earlier (in 
1964). (Continued).

883. Wilde, Matthew 2014. Soybean use, sales explode over 
50 years (Continued–Document part III). Iowa Soybean 
Review (Iowa Soybean Association, Ankeny, Iowa) 27(3):18-
27. Dec.
• Summary: (Continued):
 “2000–In 2000, AgInsight was created as a wholly-

owned subsidiary of ISA. Its purpose was to generate non-
dues income for ISA and to increase and enhance farmers’ 
abilities to connect with the value chain. It now operates 
Flavorful Insight, Communication Insight and Association 
Management Limited.
 “2001, ISA launched its environmental program 
called Certifi ed Environmental Management Systems for 
Agriculture (CEMSA) and the On-Farm Nitrogen Network 
to enable growers to improve nitrogen management by 
evaluating their current practices.
 “2002–The Soyfoods Council was incorporated to 
increase national awareness of soy and soy foods products by 
targeting mainstream consumers.
 “ISA leads the nation in water quality with the launch of 
its Environmental Programs and Services in the 2000s.
 “2002–The ISA staff began publishing the Illinois 
Soybean Review magazine for the Illinois Soybean 
Association.
 “2004–ISA launched the On-Farm Network® Field 
Scouting project to provide growers with weekly fi eld 
scouting reports from more than 60 corn, soybean and alfalfa 
fi elds around the state.
 “2004–The Coalition to Support Iowa’s Farmers (CSIF) 
was formed by Iowa’s six top ag groups, including ISA to 
grow Iowa’s livestock and poultry production, successfully 
and responsibly.
 “2004–ISA and ISPB vote to move toward a unifi ed 
board, which will better position the new organization to 
help meet the challenges of soybean growers.
 “2004–ISA received a $1 million Conservation 
Innovation Grant from USDA’s Natural Resources 
Conservation Service (NRCS) to study nitrogen management 
in corn production.
 2004 Nov.–USDA announced that it has discovered 
Asian soybean rust on a research farm near Baton Rouge, 
Louisiana. This is the fi rst time the potentially devastating 
fungal disease has been found in the United States.
 “2005 July 1, 2005–The unifi ed board of ISA was 
formed. A unifi ed board would increase the ability for the 
board to think and act more strategically.
 “2006–The Soy for Life Foundation was formed as a 
501(c)3.
 “2007–ISA helped form the Soy Transportation 
Coalition and the Iowa Biodiesel Board.
 “2010–The ISA welcomes the Environmental Protection 
Agency’s (EPA) issuance of the fi nal rule to implement the 
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expanded Renewable Fuels Standard (RFS2) provided for in 
the Energy Independence and Security Act of 2007 (EISA).
 “2011–ISA formed the Iowa Food & Family Project 
to enhance consumer confi dence in today’s farm and food 
system; today it includes more than 35 partners.
 “2011–Karey Claghorn joined ISA as chief operations 
offi cer. ISA Management Solutions (ISAMS), a subsidiary 
of ISA purchases Association Management Limited (AML). 
AML is an association management company that provides 
strategic association expertise and leadership.
 “2012–President Xi Jinping of China visited Iowa to 
learn about farm technology and Iowa’s rich agricultural 
industry.
 “Chinese leaders made commitments to purchase $4.31 
billion worth of U.S. soybeans during signing ceremonies 
that took place at the World Food Prize Center in Des 
Moines. The commitments signed in Des Moines totaled 
more than 8.62 million metric tons, or 317 million bushels.
 “2013–415 million bushels of soybeans produced in 
Iowa.
 “3013–Approximately $4.4 million in ongoing funding 
and $3.5 million in one-time funding specifi cally for the 
Iowa Water Quality Initiative was approved. Lawmakers also 
provided $5 million in one-time funding to address a backlog 
of state soil conservation cost-share projects.
 “2014–ISA hosts a Soy Sustainability Farm Tour. 
A delegation of major food purchasers, including 
representatives from Kraft, Kellogg’s and Sodexo, made 
several stops in the heart of Iowa. Their visit was the second 
leg of a three-state ‘Soy Sustainability Farm Tour’ organized 
by the United Soybean Board to learn about sustainability 
at the beginning of the food supply chain–from farmers who 
produce the raw materials.
 “2014–Lawmakers extended the state’s biodiesel tax 
credit of 2 cents per gallon on the fi rst 25 million gallons of 
biodiesel produced in any single plant. The incentive was set 
to expire at the end of the year, but now goes through 2017.
 “2014–Iowa Agriculture Water Alliance (IAWA) 
launched. Created and funded by Iowa Corn Growers 
Association, ISA and Iowa Pork Producers Association, the 
alliance will increase farmer awareness of the Iowa Nutrient 
Reduction Strategy and their adoption of science-based 
practices proven to have environmental benefi ts.
 “Iowa Soybean Research Center at Iowa State 
University developed to provide stronger leadership to 
soybean research. Partnership will reduce redundancy, 
sharpen focus and leverage resources to improve 
competitiveness of Iowa soybean farmers.”

884. United Soybean Board; National Biodiesel Board; 
State Soybean Checkoff Boards; U.S. Canola Association, 
Northern Canola Growers Association. 2015. Biodiesel is 
getting us where we need to go (Ad). Iowa Soybean Review 
(Iowa Soybean Association, Ankeny, Iowa) 27(7):8. Summer.

• Summary: “17 years ago, Medford School District Director 
of Operations Joe Biluck had a challenge:
 “’We saw alternative fuel legislation in New Jersey that 
would trickle its way down to the local level.’
 “Joe decided to get out ahead of it and test his existing 
school buses on clean-burning biodiesel.
 “The results really surprised him.
 “’I knew it would reduce emissions and my buses ran 
like they always did, but biodiesel also reduced our operating 
expenses!’
 “Diversifying the energy supply also led to diversifying 
the students’ education.
 “’We’re using our fl eet and facilities as learning labs–the 
kids’ environment is better and they’re being exposed to 
whole new career paths.’
 “And for Joe, that’s just as important as what the kids 
are not being exposed to!”
 “Biodiesel–AmericasAdvancedBiofuel.com.”

885. Wilde, Matthew. 2016. Big Apple devours biodiesel. 
Iowa Soybean Review (Iowa Soybean Association, Ankeny, 
Iowa) 28(5):16-17. Feb.
• Summary: “The Big (Green) Apple is taking a giant bite 
out of soybean oil supplies.
 “New York City may devour even more as city offi cials 
work to increase biodiesel consumption. That bodes well 
for Iowa soybean farmers since soybean oil is the fuel’s 
predominant feedstock.
 “With soybean prices languishing at unprofi table levels 
for most producers, increasing biodiesel demand is one 
way to add value. Several Iowa Soybean Association (ISA) 
leaders learned during the National Biodiesel Board’s (NBB) 
2015 Big Apple Tour in December that years of soybean 
checkoff investments to boost biodiesel acceptance in the 
nation’s largest city is paying off.
 “Biodiesel use by New York City and other local 
government entities could easily double or more, possibly 
by tens of millions of gallons, in coming years thanks to 
devotion to America’s fi rst advance biofuel. Lawmakers are 
striving to reduce pollution and dependence on foreign oil.
 “’For one of the largest cities in the world, they are 
committed to using biodiesel to improve the environment. 
They are leading by example,’ says Chuck White, ISA 
Board member from Spencer. ‘That’s important for soybean 
growers in Iowa.’
 “The New York City Council in 2013 mandated all its 
diesel vehicles use B5–a blend of 5 percent biodiesel and 95 
percent petroleum diesel–year-round. In July, B20 will be 
required from April through November. NBB worked with 
city offi cials and fuel suppliers for a decade to get this done, 
providing data and research that biodiesel is a safe, clean-
burning fuel.
 “Statistics show New York City currently uses about 
12-13 million gallons of biodiesel a year to power its fl eet of 
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about 9,000 diesel vehicles–pickups, refuse collection trucks, 
street sweepers, snow plows, etc. The Port Authority of 
New York and New Jersey, a quasi-government agency that 
operates six airports, several tunnels and bridges, multiple 
ports and other transit and commerce-related entities, uses 
about 300,000 gallons of biodiesel annually.
 “’NYC began its use of biodiesel with the Parks fl eet in 
2005. This effort has now grown to all agencies including 
emergency services, and also government buildings,’ says 
Keith Kerman, NYC chief fl eet offi cer and a winner of a 
NBB Infl uence Award in 2011.
 “Some city departments like sanitation and the Port 
Authority already burn B20 all year and want to ratchet 
up use. The sanitation department is now looking into the 
possibility of pilot testing B50 blends.
 “NYC loves biodiesel: Rocco DiRico, deputy 
commissioner of the New York City Sanitation Department, 
says the city loves biodiesel and the department made sure 
everyone knows it. Biodiesel decals are being placed on all 
the department’s dieselpowered vehicles as part of a public 
awareness program.
 “’We want the city of New York and those that visit us 
to see that we embrace biodiesel. Our trucks are pretty much 
rolling billboards,’ DiRico says. ‘We’re very proud of it, so 
we want to get the word out.
 “’It’s a simple solution to reducing fossil fuel (use) 
and greenhouse gasses,’ he adds. ‘Biodiesel use will grow 
dramatically.’
 “New York transportation and Port Authority offi cials 
say biodiesel has met or exceeded expectations, even under 
harsh winter conditions. Strict maintenance programs, like 
changing fi lters, are followed.
 “The New York City Council is considering two bills 
that would increase biodiesel use. One would require all 
the nearly 6,000 buses servicing public schools to use ultra 
low-sulfur diesel with at least a 5 percent biodiesel blend. 
The other would up the heating oil mandate from B2 to B5 
by 2016 and B20 by 2030. (A story about Bioheat® in New 
York City will be included in the March edition of the Iowa 
Soybean Review.)
 “New York City Councilman Costa Constantinides, 
head of the council’s environmental committee and primary 
sponsor of the legislation to increase biofuel in heating oil, 
believes the initiatives will pass. The city is also testing 
biodiesel in its ferries, and will likely require its use in them 
as well, he says.
 “The push behind biodiesel supports the city’s recently 
announced initiative to reduce citywide greenhouse gas 
emissions by 80 percent by 2050 relative to 2005.
 “While air pollution in New York City is drastically 
lower than decades ago, Constantinides says more can be 
done. Asthma continues to be a problem among children, 
including his own son. He believes biodiesel will make New 
York a healthier place to live for its 8.5 million residents.

 “The B5 biodiesel standard alone is the equivalent of 
taking about 40,000 cars off the road, he says.
 “’We want to move to higher blends,’ Constantinides 
says. ‘We want to be cleaner, more sustainable. They (NBB 
and soybean farmers) share our goals.’
 “Winning combination: Farmers say more biodiesel use 
in New York City is a win-win. The metropolis gets a clean, 
affordable fuel and demand increases for soybean oil, a co-
product of the crushing process.
 “According to government data, 20.6 billion pounds of 
soybean oil was produced in 2014. A little more than 18.3 
billion pounds was used. It takes 7.6 pounds of soybean oil 
to make a gallon of biodiesel, Iowa State University research 
shows.
 “A study prepared for NBB found demand for soybean 
oil from the biodiesel industry increased [soybean] oil prices, 
on average, by 11 cents per pound from 2006/07 to 2014/15. 
That increased soybean prices by 62½ cents per bushel, on 
average, and reduced soybean meal prices by $21 per ton.
 “Soybean prices increase by 1 percent for every 50 
million gallons of biodiesel sold, research indicates.
 “Nodaway farmer and ISA Board member Bill Shipley 
says past and future soybean checkoff investment in biofuel 
development in New York and elsewhere is worth every 
penny.
 “’It will help increase demand and price,’ Shipley says. 
‘They are using a green product that’s renewable. That’s 
what it’s all about. The more demand, the better our price 
will be.’
 “No one loves biodiesel more than New York, says Tom 
Verry, NBB director of outreach and development. The city 
is pushing the biodiesel industry for more, when it’s usually 
the other way around, he adds.
 “’You send your soybean oil here and they send their 
money back to the Midwest,’ Verry says.
 “Biodiesel plants in Iowa and nationwide are far from 
operating at capacity. That’s why it’s important NBB and 
farmers continue to invest in the industry, he adds.
 “’We need to continue to develop technology (data and 
information) and infrastructure to meet increased demand,’ 
Verry says.”

886. Wilde, Matthew. 2016. Beyond the RFS, Iowa Soybean 
Review (Iowa Soybean Association, Ankeny, Iowa) 28(6):6. 
March.
• Summary: “The biodiesel industry is gearing up for 
another fi ght.
 “A panel of experts at the National Biodiesel Board 
(NBB) Conference and Expo in Tampa Bay in January says 
the industry dodged what amounted to a potential knockout 
punch in 2013 when the Environmental Protection Agency 
(EPA) proposed to fl at-line biodiesel production at 1.28 
billion gallons–far below current production–as part of the 
Renewable Fuel Standard.



HISTORY OF BIODIESEL (1900-2017)   264

© Copyright Soyinfo Center 2017

 “’The proposal would have been a disaster for 
biodiesel,’ says Ben Evans, NBB director of public affairs 
and federal communications. NBB and industry advocates 
countered with facts and sound science, telling policy makers 
America’s fi rst advance biofuel is environmentally friendly, 
production capacity isn’t a problem and there’s no food vs. 
fuel issues. Soybean oil is the predominant feedstock.
 “The EPA released fi nal RFS volumes last November, 
settling on 1.9 billion gallons of biomass-based diesel this 
year and 2 billion gallons in 2017. It wasn’t a resounding 
victory given NBB requested a 2.7-billion-gallon mandate 
for next year, but experts say an acceptable amount 
nonetheless.
 “Industry stakeholders say the renewable fuel fi ght is 
far from over. Supporters are lacing up the gloves again, 
preparing for the next RFS decision that will be infl uenced 
by a new president and most likely different EPA leaders.
 “The industry will push for higher biodiesel volumes in 
the future. Larry Schafer of NBB, one of four panelists, says 
the EPA is open to growth as long as data proves capacity 
and feedstocks aren’t an issue.
 “’We will continue to make sure this administration and 
the next understands the contributions biodiesel will make 
(to the nation, reducing carbon emissions and dependence on 
foreign oil),’ Schafer says. ‘The whole educational process 
will need to start over again with new EPA offi cials.’
 “Panelist Jim Massie, an energy and renewable 
fuels lobbyist with Alpine Group adds, ‘EPA has laid out 
a template for growth. They are very clear we have to 
continue to convince them on feedstocks and greenhouse gas 
emissions. We have homework to do every year.’
 “Iowa’s soybean farmers and the state’s 12 biodiesel 
plants are ready to help.
 “Iowa stands to benefi t the most from the EPA rule as 
the nation’s leading biodiesel producer at nearly 250 million 
gallons in 2015. Capacity is about 320 million gallons.
 “’The EPA’s announcement of RFS levels provide the 
biodiesel industry with a fl oor and moderate growth,’ says 
Ron Heck of Perry, Iowa Biodiesel Board treasurer and 
NBB governing board member. ‘But we’ve proven we can 
exceed those (RFS) levels and we’ll work to increase those 
requirements to double and quadruple the size of the industry 
in 10 years.’ Nationally, biodiesel production has exceeded 
1.8 billion gallons the past two years.
 “Grant Kimberley, Iowa Biodiesel Board executive 
director and Iowa Soybean Association market development 
director, says Iowa’s biodiesel industry supports thousands of 
jobs and spurs economic development.
 “The past two years without RFS numbers and an 
inconsistent biodiesel tax credit didn’t do the industry any 
favors. In the months since the government approved the 
RFS, Kimberley says conditions have improved.
 “’Iowa’s biodiesel industry is healthier than in other 
states due to strong state policies and plentiful feedstock 

supplies. Production grew last year,’ Kimberley says, noting 
production was 227 million gallons in 2014.
 “’The RFS provides a more sustainable, predictable path 
forward for growth,’ he adds. ‘That means more demand 
for oil and animal fats that translates back to better crush 
margins, which means better demand for soybeans and more 
competitive bids.’”

887. Wilde, Matthew. 2016. New York City warming up to 
bioheat. Iowa Soybean Review (Iowa Soybean Association, 
Ankeny, Iowa) 28(6):16-17. March.
• Summary: “New Yorkers are known for being tough. 
But they get a warm feeling when they talk about and use 
Bioheat®.
 “Every gallon of heating oil sold in New York City 
is required to contain biodiesel, otherwise called Bioheat. 
Politicians, fuel suppliers and users raved about the clean-
burning, renewable source of warmth during the National 
Biodiesel Board’s (NBB) 2015 Big Apple Tour in December.
 “About 50 farmers, including several from Iowa, and 
industry stakeholders who attended the event learned Bioheat 
is likely to become a hot commodity in the Big Apple. The 
New York City Council (as of mid-January) is considering 
a bill that would eventually increase Bioheat use tenfold in 
the nation’s largest city. B2–a blend of 2 percent biodiesel 
and 98 percent traditional heating oil–is currently required. 
The bill would up the standard to B5 this year and to B20 by 
2030.
 “It’s a win-win, offi cials say. New York City’s 8.5 
million residents breathe cleaner air and farmers benefi t since 
soybean oil is the fuel’s predominant feedstock.
 “’They get a green product and more demand means 
better soybean prices,’ says Bill Shipley, Iowa Soybean 
Association (ISA) board member from Nodaway.
 “New York City Councilman Costa Constantinides, 
head of the council’s environmental committee and primary 
sponsor of the heating oil biofuel legislation, expects the bill 
to pass.
 “’This is something I’m extremely passionate about,’ 
Constantinides says. ‘We’re striving to have the best air 
quality of any major city in the country.
 “’We’ve talked to homeowners and they realize 
biodiesel is competitively priced or cheaper than traditional 
heating oil,’ he adds. ‘Plus, they get a product that improves 
air quality. How can’t you embrace that?’
 “According to the Consumer Energy Council of 
America, ultra-low sulfur Bioheat reduces emissions by over 
70 percent compared to traditional heating oil.
 “Bioheat users also receive a New York state biodiesel 
tax credit. For each percentage point (up to 20 percent) of 
biodiesel purchased to heat a home or building, the buyer 
will receive a one cent tax credit or rebate per gallon. For 
example, a building burning B10 would receive 10 cents 
back for every gallon purchased.
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 “New York City offi cials love Bioheat because it 
supports the city’s initiative to reduce citywide greenhouse 
gas emission by 80 percent by 2050 relative to 2005.
 “Bioheat benefi ts farmers: Iowa farmers and NBB 
offi cials are thrilled about what appears to be a substantial 
increase in biodiesel demand in the heating oil market. They 
credit more than a decade of soybean checkoff investments 
and work with the city to bolster use.
 “Heating oil is widely used on the East Coast in 
commercial buildings and an estimated 6.2 million homes. 
New York City is the top user.
 “NBB statistics show the B2 standard accounts for about 
20 million gallons in biodiesel sales. That will increase to an 
estimated 50 million gallons with a B5 mandate. B20 could 
equate to 150 to 170 million gallons. Production capacity to 
meet demand isn’t an issue.
 “ISA Board members say a substantial uptick in 
biodiesel demand is much needed. Soybean prices have 
plummeted to unprofi table levels for most producers, and 
will likely stay that way for the foreseeable future after 
the U.S. Department of Agriculture confi rmed in January 
the 2015 soybean crop was a record breaker. Exports have 
slacked off as well due to a strong dollar.
 “’I was amazed how enthused New Yorkers are about 
biodiesel and Bioheat,’ says Morey Hill of Madrid, an ISA 
Board member. ‘You know they want and appreciate our 
products.’
 “Hill hopes the city’s leadership will encourage more 
sales in neighboring states.
 “’Any increase on the East Coast will increase demand 
for our soybeans,’ he adds.
 “A study prepared by NBB found demand for soybean 
oil from the biodiesel industry increased oil prices, on 
average, by 11 cents per pound from 2006/07 to 2014/15. 
That increased soybean prices by 62½ cents per bushel, on 
average, and reduced soybean meal prices by $21 per ton.
 “NBB CEO Joe Jobe says the organization has 
successfully leveraged checkoff dollars with industry support 
to educate consumers and promote Bioheat.
 “’It’s working. The folks in New York City have a real 
interest, excitement and passion for biodiesel and Bioheat,’ 
Jobe says. ‘It’s very exciting when soybean growers that 
maybe aren’t aware of that, come and hear that fi rst hand.’
 “Resurgence: Heating oil has lost signifi cant market 
share to natural gas the past few decades, industry offi cials 
say. Suppliers and users believe Bioheat, with a reputation 
of being a clean, affordable and reliable fuel, is the key to 
reinventing the industry.
 “Allison Heaney, owner of Skaggs Walsh, an oil supplier 
in New York’s fi ve boroughs, says heating oil sales are down 
80 percent from their peak. But she believes in Bioheat.
 “Experts say biodiesel decreases soot build up in boilers 
and it’s easier on burners. Proper maintenance and cleaning 
is recommended.

 “’People saw (oil) as dirty and diffi cult to work with. 
But we think it’s the best and potentially the cleanest and 
safest heating source,’ Heaney told tour goers. ‘We have 
fi xed the dirty part, and your product (Bioheat) has helped.
 “’My customers absolutely love it,’ she adds. ‘They have 
less problems and service calls.’
 “Heaney says the average Bioheat blend her company 
delivers is B13½, well above the city’s mandate. However, 
some use much higher blends.
 “New York City commissioned a case study on B100 use 
to heat a condominium complex on the Upper West Side in 
2012. According to the NYC Retrofi t Accelerator, a program 
that helps building owners with energy and water effi ciency 
upgrades, there have been no mechanical issues and Bioheat 
cost 10 cents less per gallon, on average, than straight No. 2 
fuel oil. That’s not including the tax credit.
 “Milly Suarez of the Natural Resources Defense Council 
informed tour attendees that her organization is using B100 
from pure waste grease to heat their building in New York 
City. The transition was smooth, she says.
 “’We are always looking for ways to reduce our 
environmental footprint,’ Suarez adds.”
 An aerial photo shows New York City skyscrapers and a 
long bridge.

888.  (Archer Daniels Midland Co.). 2016. History of , 1980-
2016 (Website printout–part). http://www.adm.com/en-US/
company/history/Pages/1980-1999.aspx 6 p. Retrieved June 
24. [6 ref]
• Summary: “1980 Net earnings are $115,958,000 on 
net sales and other operating income of $2,802,011,000. 
Shareholders’ equity increases to $766,971,000.  Industrial 
Oils is established. The Peoria, Illinois, ethanol plant is 
purchased.
 “1981– pays its 200th consecutive quarterly payment, 
a record of fi fty years of uninterrupted stock dividends. An 
ethanol production plant starts up in Cedar Rapids, Iowa.
 “1982– purchases Clinton, Iowa ethanol production 
plant.
 “1983– acquires interest in A.C. Toepfer; establishes  
Asia Pacifi c, Ltd., Hong Kong.
 “1984–President Ronald Reagan visits .
 “1985– acquires elevators from Growmark and 
establishes /GROWMARK River Systems, Inc.
 1986–Expansion in Europe:  acquires Unilever plants 
in Hamburg & Spyck, West Germany and Europoort, The 
Netherlands.
 1988– purchases the soy isolate business from Grain 
Processing and the sunfl ower and canola plant at Velva, 
North Dakota, from Midwest Processing Company, Inc.
 1989–Net earnings are $424,673,000 on net sales and 
other operating income of $7,928,836,000. Shareholders’ 
equity increases to $3,033,503,000.
 “ constructs an industrial soy protein facility in Decatur.
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 1990–The veggie burger is introduced to the U.S. and 
U.S.S.R. markets.
 1991– enters citric acid business.
 1992– builds pilot plant operations for canola oil-based 
biodiesel fuel in Leer, Germany. Former Soviet President, 
Mikhail Gorbachev, visits .
 1994–Asian expansion: Investments into Wilmar 
holdings, Singapore, are made with our main JV partner in 
Asia; fi rst investment into China, East Ocean Oils & Grains 
(EOGI) in Zhangjigang, is initiated.
 1996–Net earnings are $695,912,000 on net sales and 
other operating income of $13,314,049,000. Shareholders’ 
equity increases to $6,144,812,000. Total assets increase to 
$10,449,869,000.  World website is launched.  builds a new 
TVP plant at the Europoort facility.  purchases a twenty-two 
percent interest in Gruma S.A. de C.V.
 1997–James R. Randall retires as president. G. Allen 
Andreas is named president and chief executive.  enters the 
cocoa business. Brazilian expansion:  acquires Glencore’s 
Brazilian grain operations, including a head offi ce in 
Sao Paulo, approximately thirty-three grain elevators 
and a fertilizer processing plant.  acquires Moorman 
Manufacturing Company and subsidiaries.
 “1998–Nobel Peace Prizewinner and former Israeli 
Prime Minister Shimon Peres visits .
 “1999–Dwayne Andreas steps down as chief executive 
and chairman and is named chairman emeritus. G. Allen 
Andreas steps down as president and is named chairman 
and chief executive. John D. McNamara is named President.  
Rice Inc. forms, to be involved in the origination and export 
trading of rough-paddy rice and milled rice.
 2000– partners with Wilmar International Ltd. to 
construct fi ve soybean crushing plants in China.
 “2001–e- website is launched.
 “ acquires Doysan Yag Sanayii, a Turkish vegetable 
oil producer with crushing plant, refi nery, and packaging 
operations.
 “ acquires Sociedad Aceitera del Oriente, S.A. (SAO), a 
Bolivian vegetable oil producer with crushing plant, refi nery, 
packaging operations, and grain elevators.
 “ unveils a new corporate logo designed to underscore 
the company’s deep commitment to nature and global 
agriculture.
 “ pays its 300th cash dividend and 280th consecutive 
quarterly payment, a record of seventy years of uninterrupted 
stock dividends.
 “John D. McNamara steps down as president and Paul 
B. Mulhollem is elected president.
 “ creates a technology council with P&G Chemicals 
aimed at developing innovative natural- based products.
 “ makes history when it becomes the fi rst U.S. company 
to sign a contract with Cuba since the embargo began nearly 
forty years prior.
 “2002– completes its acquisition of Minnesota Corn 

Processors, LLC (MCP). With the acquisition,  adds corn 
wet-milling plants located in Marshall, Minnesota, and 
Columbus, Nebraska.
 “Net earnings are $511,093,000 on net sales and other 
operating income of $23,453,561,000. Shareholders’ equity 
increases to $6,754,821,000 equal to $10.39 per common 
share. Total assets increase to $15,416,273,000.
 “The number of  employees grows to more than 24,000.
 2003– increases presence in South America by adding 
fi ve grain origination and storage silos in Brazil.
 “ introduces the NovaLipid 0 grams trans per serving 
oils and shortenings.
 “2005–U.S. Environmental Protection Agency honors  
with a Presidential Green Chemistry Award for a process 
known as enzymatic interesterifi cation, which resulted in the 
NovaLipid 0 grams trans per serving oils and shortenings.
 “ launches the Socially & Environmentally Responsible 
Agriculture Practices (SERAP) Program, which provides 
fi nancial incentives for West African cocoa cooperatives 
to implement sustainable practices in areas such as 
safe farming, responsible labor management and forest 
protection. More than 6,000 farmers participate in the 
program in its inaugural year.
 2006– acquires the technical and intellectual property 
assets of Groupe Lysac, Inc., in a move that enhances the 
company’s ability to create biodegradable products from 
natural and renewable resources. Groupe Lysac’s absorbent 
polymers–made primarily from starch, rather than petroleum 
products–can be used in new generations of industrial 
applications and consumer products, including disposable 
diapers.
 “Patricia A. Woertz is named CEO and President of .
 “2007–Patricia A. Woertz is named Chairman of ’s 
Board of Directors, while remaining the company’s president 
and CEO.
 “ opens its fi rst wholly owned U.S. biodiesel production 
facility in Velva, N.D.
 “ receives GE Global Ecomagination Award for saving 
1.5 billion gallons of water per year through the installation 
of wastewater-treatment systems at the company’s Decatur, 
Illinois, corn-processing plant.
 “2008– joins forces with Monsanto Company and 
Deere & Company to harvest, store and transport corn 
stover–stalks, cobs and leaves of corn plants–as a cellulosic 
feedstock for biofuel production, as biomass to generate 
steam and electricity, and as an ingredient in animal feed.
 “2009– launches  Cares, a social investment program 
that targets up to one percent of pretax earnings to initiatives 
that advance societal improvements in areas related to the 
company’s business.
 “ accepts the Foreign Policy Association’s Corporate 
Social Responsibility Award for demonstrating exceptional 
corporate citizenship and playing a meaningful role in 
furthering economic, social and environmental progress in 
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the communities it serves.
 “ expands its European oilseeds processing capabilities 
with the acquisition of an oilseed crushing, refi ning and 
biodiesel facility in Olomouc, Czech Republic.
 “ begins operations at its cocoa processing facility in 
Kumasi, Ghana.
 “ acquires fi ve oceangoing vessels, totaling 250,000 
metric tons of cargo capacity, enhancing the fl exibility and 
effi ciency of its transportation network.
 “Patricia Woertz and other  executives commemorate the 
85th anniversary of the company’s listing on the New York 
Stock Exchange by ringing the closing bell at the NYSE.
 2010– begins construction of a biodiesel plant in 
Joaçaba, Santa Catarina, Brazil, which will increase the 
company’s biodiesel production capacity in Brazil by more 
than 50 percent.
 “ publishes its fi rst Corporate Responsibility report, 
detailing the company’s progress in the areas of supply-
chain integrity, environmental stewardship, social investing 
and safety since the company convened its Sustainability 
Steering Committee in 2007.
 “ opens ethanol dry mills in Cedar Rapids, Iowa, and 
Columbus, Nebraska, with each facility adding 300 million 
gallons to ’s annual ethanol production capacity.
 “ announces the opening of a Beijing offi ce.
 “2011– acquires remaining interest in Golden Peanut 
Company.
 “’s deZaan cocoa brand celebrates 100 years.
 “ begins production of biobased propylene glycol in 
Decatur, Illinois.
 “ opens a feed premix plant in Tianjin, China.
 “ establishes Indian headquarters in Gurgaon and grows 
Indian oilseed processing capabilities through acquisition of 
Geepee Agri Private Ltd., Tinna Oils Ltd. and Madhur Agro.
 “ acquires Elstar Oils S.A. in Poland.
 “2012–’s Board of Directors approves a change to 
calendar-year fi nancial reporting, effective Jan. 1, 2013.
 “ acquires a port terminal in the state of Pará in Brazil, 
improving the company’s ability to link the country’s harvest 
to export markets.
 “ and Wilmar International Limited announce plans to 
partner on fertilizer, ocean freight and tropical oil refi ning.
 “2013– opens a soybean processing facility in Villeta, 
Paraguay, increasing ’s South American oilseed crush 
capacity by more than 20 percent.
 “ opens an intermodal container freight shipping and 
receiving facility in Decatur, Illinois.
 “ constructs a feed premix plant in the city of Nanjing, in 
eastern China, bringing to three the total number of facilities 
in the company’s Chinese premix network.
 “2014–Juan R. Luciano is named the 12th president in ’s 
112-year history.
 “ constructs a sweetener and soluble-fi ber manufacturing 
complex at Tianjin, China.

 “ acquires the remaining stake of global merchandiser 
Alfred C. Toepfer International.
 “ opens its global headquarters in Chicago. Decatur, 
Illinois, remains ’s North American headquarters; Sao 
Paulo, Brazil, is ’s South American headquarters; Rolle, 
Switzerland, is ’s European headquarters; and Singapore is ’s 
Asia-Pacifi c headquarters.
 “ acquires WILD Flavors, one of the world’s leading 
suppliers of natural ingredients to the food and beverage 
industry.
 “2015–Juan R. Luciano becomes the ninth chief 
executive in ’s 112-year history.
 “ expands its ingredient business by acquiring savory 
fl avor producer Eatem Foods, and expanding processing 
capacity for nuts and seeds on the U.S. West Coast.
 “ takes a series of actions to enhance its ability to 
connect supply and demand around the globe, including: 
opening new distribution and merchandising offi ces in 
Central America, Asia and Africa; acquiring a port and 
shipping agency in Brazil; announcing major expansions at 
port facilities in Argentina and Brazil; launching ARTCO 
Stevedoring; acquiring full ownership of strategically-
located terminals on the Black Sea; and announcing a new 
merchandising and supply chain joint venture in Egypt.
 “To enhance the company’s ability to serve the growing 
Chinese and Asian markets,  opens a soluble fi ber plant 
in Tianjin, China, and a feed-premix plant in Nanjing; the 
company also announces further expansion in China with the 
construction of a feed-premix plant in Zhangzhou.
 “ strengthens its global sweetener footprint by 
purchasing several European corn processing assets of joint 
venture Eaststarch C.V.
 “2016–Juan R. Luciano becomes chairman of ’s board of 
directors.”

889. Mayer, Cal. 2016. AGP & biodiesel: Twenty years 
of success AGP News (Omaha, Nebraska) No. 3. p. 3-4. 
Summer.
• Summary:  “In 1996, AGP built the nation’s fi rst 
commercial-scale biodiesel facility at Sergeant Bluff, Iowa. 
The facility has been expanded throughout the last two 
decades and has achieved a strong record of performance and 
innovation. AGP is expanding the facility which will nearly 
double the current production capacity of 30 million gallons 
annually and create new jobs and market opportunities in the 
region.
 “When AGP opened the biodiesel plant twenty years 
ago, there was no established industry and an uncertain 
market for methyl ester products. Soybean farmers, through 
their state and national producer associations, had invested 
heavily in research and development for new uses for 
soybean oil including biodiesel. However, no company 
had yet committed to the untested and risky market with a 
commercial-scale investment in a purpose built biodiesel 
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plant.
 “The AGP News reported Company offi cials at the 
time as stating: ‘AGP’s past success allows us to take some 
leadership in this area. We are excited about the emerging 
markets for methyl esters and anticipate growing product 
demand. The more soybean oil we can utilize in industrial 
markets, the better soybean prices will be.’
 “While biodiesel has endured peaks and valleys over the 
past two decades, the visionaries who pioneered commercial-
scale biodiesel production may not have foreseen where the 
industry stands today.
 “Cal Meyer, Chief Operating Offi cer and Group Vice 
President, cited statistics on the signifi cant market presence 
and impact of biodiesel on the agricultural market sector and 
soy processing industry:
 “Over 5 billion pounds of soybean oil from U.S. 
producers was used in the production of biodiesel in fi scal 
2015, a new record. The biodiesel industry supports over 
67,000 jobs (many in rural communities) and over $17 
billion in economic activity
 “A positive impact of over 70 cents per bushel for 
soybeans over the past decade resulting from domestic 
biodiesel production and increased demand for soybean oil.
 “Environmental benefi ts including signifi cant reductions 
in greenhouse gas emissions (GHG).
 “’AGP celebrates its twenty-year anniversary in the 
biodiesel business, it’s exciting to refl ect on our Company’s 
progress in the industry,’ said Meyer. ‘We have had four 
major expansions of the original plant in Sergeant Bluff and 
built a new biodiesel plant in St. Joseph, Missouri. With the 
acquisition of a biodiesel plant in Algona, Iowa [in Sept. 
2011], AGP has made signifi cant investments at that facility 
to increase the quality and capacity of fi nished product.’
 “Extensive research, funding, trial programs, and effort 

preceded AGP’s entry into biodiesel production. Farmers 
themselves were instrumental in helping build demand, 
fueling their farm equipment and trucks with biodiesel 
blends. Member cooperatives were key in the early stages of 
biodiesel as well.
 “There is still more opportunity for growth in the 
industry, Meyer explained. ‘We have an energy policy, the 
Renewable Fuel Standard, and mandates which have helped 
soybean farmers, rural communities, the environment, 
soybean processors, and renewable fuel producers. It 
has all added up to a success story, not without its trials 
and tribulations. Our message to Washington, D.C. is we 
need long-term policy and continued support to keep this 
important industry.’
 “The Early Years of Biodiesel: Kenlon Johannes, was 
the fi rst Executive Director of what came to be the National 
Biodiesel Board (NBB) in 1993. He currently is CEO / 
Administrator, Kansas Soybean Association and Kansas 
Soybean Commission, and has been involved in the biodiesel 
business nearly all of his career.
 “Johannes was Executive Director of the Missouri 
Soybean Merchandising Council when the organization 
became interested in opportunities in soy biodiesel in the 
early 1990’s. His interest was heightened by reports from 
some agricultural advisors who urged farmers to begin 
raising more alternative crops such as canola and the oil used 
to make diesel fuel. “’I thought at the time that this made 
no sense,’ said Johannes. ‘We’re swimming in soybean oil 
so why raise another oilseed crop when we have diffi culty 
getting rid of the oil we have right now?’ “Normally you 
would have a group of farmers who raise soybeans, get 
together, and form a trade association. But in this case we 
formed a trade association and tried to build an industry 
based on feedstock producers.’
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 “He related that a number of groups who could provide 
the funding and leadership to develop the biodiesel industry 
included the United Soybean Board and the American 
Soybean Association. ‘The timing was right as the nation 
had just come out of the 70’s with petroleum oil shortages, 
so we had federal energy policy and then the Clean Air Act 
followed. Biodiesel was a cleaner fuel and I knew it had 
potential. We needed focus and funds to get it all pulled 
together.’
 “Johannes’ experience with biodiesel led to his transition 
to heading up what came to be known as the National 
Biodiesel Board (NBB). ‘I think this is the fi rst time it has 
happened where the farmers created a trade association for 
an industry that didn’t exist,’ said Johannes, talking about the 
formation of the NBB. “’Normally you would have a group 

of farmers who raise soybeans, get together, 
and form a trade association. But in this case 
we formed a trade association and tried to build 
an industry based on feedstock producers.’
 “Johannes said he had a fi le cabinet outside 
his NBB offi ce with a ‘Biodiesel Producers’ 
drawer. ‘That drawer and fi le folders were 
empty until AGP built the fi rst biodiesel plant,’ 
said Johannes. ‘That step was truly visionary. 
In many cases, we don’t give enough credit 
to those that can be defi ned as the visionary 
leaders in the industry. That describes AGP’s 
role in the development of biodiesel.’ ‘When 
we fi rst started, hundreds of thousands of 
gallons was considered a big market and 
now we’re talking the “13” word–billions 
of gallons,’ said Johannes. ‘The future looks 
bright for this industry which is still growing.’
 Photos: (1) Cover of summer 2016 issue. 
(2) AGP’s soy biodiesel plant at Sergeant Bluff. 
(3) Kenlon Johannes with red truck powered by 

soy biodiesel. (4) Three big tanker trucks at the truck loadout 
at AGP’s soy biodiesel plant in Algona, Iowa.

890. Iowa Biodiesel Board; Iowa Soybean Association. 2016. 
It’s a smart decision to fuel up with energy that comes from 
the soybeans we grow. Iowa Soybean Review (Iowa Soybean 
Association, Ankeny, Iowa) 28(8):18. Summer.
• Summary:  “Economic analysis shows biodiesel production 
contributes an estimated 63 cents to the market value of 
each bushel of soybeans. Ask for your supplier to fi ll `er 
up because biodiesel is good for your tractor, good for the 
environment and good for Iowa.”
 A large photo shows a nozzle fi lling up a vehicle at a gas 
station which offers biodiesel.
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891. Iowa Soybean Review (Iowa Soybean Association, 
Ankeny, Iowa). 2016. Biodiesel: a sound investment, 
28(8):23-25. Summer.
• Summary: “Biodiesel use in California and the West Coast 
is set to explode, and its due in part to work funded by the 
soybean checkoff.
 “Iowa soybean farmers and biodiesel advocates say, 
without a doubt, the creation and growth of biodiesel is 
one of the checkoff’s biggest success stories. Since the 
industry was born in the late 1990s to utilize a glut of 
soybean oil and other fat-based feedstocks, tens of millions 
of dollars generated from soybean sales were used to build a 
multibillion dollar business.
 “’It might be the best investment we’ve ever made,’ says 
Ed Ulch, Iowa Biodiesel Board director and Solon farmer. 

Wait, the story is about to get better. The National Biodiesel 
Board (NBB) provided data and information to California 
policymakers that reaffi rmed last year that biodiesel does 
indeed have the lowest carbon score of any liquid fuel. As 
a result, biodiesel use under the state’s Low Carbon Fuel 
Standard (LCFS) is projected to increase from 290 million 
gallons last year to about 800 million gallons by 2022/23.
 “Hold on, there’s more. Oregon and British Columbia in 
Canada followed California’s lead and adopted low carbon 
fuel policies as well–generating hundreds of millions of 
gallons in additional biodiesel demand.
 “’None of the improvement would have happened 
without NBB and ISA (Iowa Soybean Association) funding 
and coordinating the effort,’ says Don Scott, NBB director of 
sustainability. ‘We invested in the science. That’s the needle 
to thread.’

 “A STAAR is born: When California initially adopted 
the LCFS in 2009, biodiesel’s carbon intensity score wasn’t 
as favorable as it could be, which curtailed use.”
 “That set the stage for STAARS (Strategies Targeting 
American Agricultural Resources & Sustainability).
 “Six soybean producing states, led by Iowa, joined 
forces to create the program. Collectively, STAARS cost 
about $2 million, funded by the checkoff.
 “STAARS documented production practices and 
energy use, among other things, for three years (2010-
2012) on nearly 600 farms. Agronomic and economic data 
was evaluated to improve production, profi tability and 
environmental performance.
 “’Helping farmers make better and more informed 
decisions is what we do. That was a priority of STAARS, 
but not the only one,’ says Heath Ellison, EPS operations 

manager.”

892. Iowa Soybean Review (Iowa Soybean 
Association, Ankeny, Iowa). 2016. Seeing is believing. 
28(8):26-27. Summer.
• Summary: “A group of environmental leaders, 
policymakers and biodiesel producers from California 
visited Ron Heck’s farm near Perry two years ago to 
learn about sustainable soybean production.
 “It was the fi rst time on a row-crop farm for most 
of the group. Due to misinformation and lack of fi rst-
hand experience, Heck says many thought soybean 
production was bad for the environment, controlled 
by large companies and biodiesel made from soybean 
oil reduced food supplies.
 ‘It was new to them that I raised soybeans for the 
high quality protein to feed livestock and humans, and 
the oil was a byproduct. There are no food vs. fuel 
issues,’ he says.
 “Since many of the visitors had infl uence on biofuel 
policies and use in the Golden State, Heck says the 
visit was crucial.”

893. Murphy, Joseph L. 2016. The climate of aquaculture in 
China. Iowa Soybean Review (Iowa Soybean Association, 
Ankeny, Iowa) 28(8):38-39. Summer.
• Summary: “China has practiced aquaculture for more than 
2,000 years. But it wasn’t until recently that aquaculture 
was paired with technologies to create a system that 
produced healthier fi sh using fewer resources while being 
fed sustainable soy grown in the United States and other 
countries.
 “The Iowa Soybean Association (ISA) and the U.S. 
soybean industry funded research to develop the Intensive 
Pond Aquaculture (IPA) system, which has been provided 
to China in a technology transfer. The IPA system has been 
proven to triple the yield of farmed fi sh in existing Chinese 
ponds while greatly reducing the environmental impact.
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 “United States Soybean Export Council (USSEC) 
consultant Dr. Jesse Chappel, a professor at Auburn 
University, introduced the IPA technology to Chinese farmers 
in 2013 through a sponsorship by ISA.”
 Collaboration between the ISA, USSEC and Chinese 
farms using checkoff dollars has led to new markets for soy 
farmers in Iowa and the U.S., according to Leeds.
 “’In my 25-plus years of promoting soybeans around the 
world, the three most important developments that soybean 
checkoff dollars have been invested in are the growth in 
exports to China, the development and growth of soy-based 
biodiesel and the development and introduction of IPA,’ 
Leeds says. ‘IPA is a game changer for global aquaculture 
production, and I was proud to be representing Iowa’s 
soybean farmers to see fi rst-hand the incredible progress that 
has been made in getting more and more fi sh farms in China 
to adopt this new approach.’”
 A photo shows a test pond using IPA technology in 
China.

894. Wilde, Matthew. 2016. Golden (state) opportunity 
for biodiesel: Iowa’s soybean farmers and biodiesel fuel 
California’s environmental performance and business 
opportunities. Biodiesel fulfi lls the goals of the state’s low 
carbon fuel standard. Iowa Soybean Review (Iowa Soybean 
Association, Ankeny, Iowa) 28(8):19-22. Summer.
• Summary: “Iconic songs like ‘California Dreamin’ 
and ‘California Paradise’ paint a picture of a pristine 
environment–surf, sun, sand and beautiful weather–in the 
Golden State.
 “That wasn’t always the case in the mid- to late 1900s.
 “Air pollution was so bad at times people were 
encouraged to stay indoors and crops withered. Occasionally, 
Los Angeles’ skyline and the iconic Hollywood sign–
normally visible from miles away–all but disappeared from 
sight.
 “Those smog-fi lled days are mostly in the rear view 
mirror thanks to years of environmental activism. Biodiesel 
use was a contributing factor.
 “Transportation is also the leading contributor to 
harmful greenhouse gas (GHG) emissions in California. In 
the ongoing fi ght against air pollution, the state readopted its 
Low Carbon Fuel Standard (LCFS) this year.
 “Biodiesel use in California is expected to increase 
by hundreds of millions of gallons as a result. This fuel 
is made from a diverse array of sustainable feedstocks 
including soybean oil. Iowa is poised to help the state meet 
its environmental goals as the nation’s top biodiesel and 
soybean producer.
 “’Very much to their credit, Californians became 
interested in biodiesel as a partial answer to their problems,’ 
says Ron Heck, a National Biodiesel Board (NBB) governing 
member and Perry farmer. ‘It means there will be more 
demand for soybean oil so I can continue to grow protein and 

hopefully earn more for my soybeans.’
 “The NBB, with the help of the Iowa Soybean 
Association (ISA) and other members, has worked with 
California policymakers and environmental offi cials for 
nearly a decade providing data and science to help biodiesel 
obtain the lowest carbon score of all liquid fuels.
 “’We are in the carbon reduction business, not the 
biodiesel business,’ Shelby Neal, NBB director of state 
governmental affairs, told industry stakeholders at the 
organization’s annual conference in January. ‘That’s the 
name of the game, especially on the West Coast.
 “’To ignore that is to miss signifi cant business 
opportunities,’ he adds.
 “Rise of an environmental leader: California is 
recognized as a world leader in adopting policies to curb air 
pollution and improve the environment.
 “’When you can see the air, there’s a reason why the 
environment is so important,’ Neal says.
 “In 1967, the state formed the California Air Resource 
Board (CARB). Its mission is to promote and protect public 
health, welfare and ecological resources through the effective 
and effi cient reduction of air pollutants while recognizing 
and considering the effects on the economy.
 “CARB serves as the state’s “clean air agency.”
 “A decade ago California passed a landmark climate 
initiative referred to as AB 32. The law requires GHG 
emission reductions to 1990 levels by 2020–a reduction of 
15 percent below expected emissions in a ‘business as usual’ 
scenario, according to CARB.
 “The initiative has numerous programs in every sector 
of the economy. The LCFS focuses on transportation.
 “’I was proud to be a Californian when AB 32 was 
passed,’ says Jennifer Case, co-founder and president of 
New Leaf Biofuel in San Diego. The plant, which turns used 
cooking oil into biodiesel, started production the same year 
the legislation was approved.
 “’California has always been at the forefront of 
protecting the air and water. It’s something we’re proud of,’ 
she adds.
 “The LCFS requires a 10 percent reduction in 
GHG emissions by 2020. In addition, the governor and 
environmental groups are calling for a 50 percent reduction 
in petroleum use by 2030.
 “Petroleum producers and blenders need a certain 
amount of carbon credits to be LCFS compliant. More 
credits are needed over time. ‘To meet the growing carbon 
reduction credits, they will need to use more low carbon 
fuels and biodiesel looks to be the most attractive,’ says Don 
Scott, NBB director of sustainability.
 “Lisa Mortenson, co-founder and CEO of Community 
Fuels, a 25-million-gallon biodiesel plant at the Port of 
Stockton in northern California, says biodiesel reduces 
lifecycle carbon emissions and harmful tail pipe emissions, 
which will prevent a repeat of the past.
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 “’My husband remembers recess being cancelled due to 
air quality in the (San Francisco) Bay area. He remembers 
announcements being made warning people to stay indoors,’ 
Mortenson says. ‘The public strongly supports reducing 
harmful emissions in transportation fuel.
 “’That’s why I’m excited about the work we do,’ she 
adds. ‘There’s tangible benefi ts on the environment and to 
the economy.’
 “Other states and countries are following California’s 
lead. Oregon and British Columbia in Canada have adopted 
low carbon transportation policies too.
 “’We’re really poised to do well in the future,’ Neal 
says.
 Partners: To meet LCFS goals, California will need 
biodiesel and a lot of it.
 “CARB projects biodiesel use will reach about 800 
million gallons by 2022/23. LCFS requirements in other 
states and regions will boost demand by hundreds of millions 
of gallons as well, offi cials expect.
 “California, the second largest diesel market in the 
country at nearly 4 billion gallons, blended about 290 million 
gallons of biodiesel last year, according to industry offi cials.
 “That’s up from a mere 10 million gallons fi ve years 
ago.
 “’(California) has changed their biodiesel market from a 
good one to a great one,’ Heck says.
 “The meteoric rise in demand for biodiesel bodes well 
for in- and out-ofstate producers and feedstock suppliers.
 “Business is picking up at Community Fuels. The plant 
buys multiple feedstocks, including Midwestern soybean 
oil. Its 73-million-gallon biodiesel terminal is going strong. 
Biodiesel and soybean oil is brought in by rail.
 “’We’re seeing the throughput volumes at the terminal 
increase week after week,’ Mortenson says.
 “However, limited blending infrastructure remains a 
challenge. Under the LCFS, biodiesel is blended into the fuel 
supply.
 “Last year California biodiesel producers supplied about 
12 percent of the state’s needs or about 33 million gallons. 
California policymakers are taking steps to ramp up biofuel 
production through incentives and grants.
 “State and national biodiesel experts say California will 
likely top out at 100 million gallons of capacity, and that may 
be optimistic.
 “Case is planning a plant expansion to go from 3-4 
million gallons a year to 8 million initially and eventually 12 
million gallons. To do that, New Leaf will use a diversity of 
feedstocks, which will include livestock fat, canola oil and 
possibly Midwest soybean oil, she says.
 “’Every year we increased production a little as we 
realized this industry was becoming more and more of a 
phenomenon,’ Case continues.
 “The chair of the California Biodiesel Alliance, an 
advocacy group for biodiesel producers and users, and vice 

chair of NBB says California will need to import the bulk 
of its biodiesel, and she would prefer it be from domestic 
sources she considers partners.
 “’This can benefi t all of us,’ Case says.
 “Keeping up with demand in California won’t be an 
issue.
 “U.S. biodiesel production capacity is 3 billion gallons. 
U.S. biodiesel production set a record last year at nearly 2.1 
billion gallons.
 “Feedstocks are plentiful.
 “Iowa’s 12 biodiesel plants produced a record 242 
million gallons in 2015. Capacity is about 315 million 
gallons. Just because the U.S. could meet all of California’s 
biodiesel needs, doesn’t mean it will. Foreign imports are 
fl ooding the market, sources say, especially renewable diesel 
from Singapore.
 “’There are unintended consequences of the LCFS. 
Everyone is throwing their products into California because 
their making extra money,’ Case says.
 “California could potentially generate about $1 billion in 
carbon credits for the biodiesel industry, offi cials say.
 “’I think it’s fair to say California biodiesel producers 
will have an advantage,’ Neal says. ‘In the same breath, there 
will always be a need to import fuels and feedstocks.
 “’Iowa and the Midwest are well positioned to help 
California meet its carbon goals,’ he adds. ‘They will need 
partners.’”
 A sidebar titled “California by the numbers,” shows:
 Population: 38.3 million.
 Biodiesel used last year: About 290 million gallons.
 Biodiesel used fi ve years ago: 10 million gallons.
 Estimated biodiesel use in 2022/23: About 800 million 
gallons.
 In-state biodiesel production last year: 33 million 
gallons.
 Registered automobiles in 2015: 24.5 million [64% as 
many cars as people].
 Commercial vehicles: 475,193
 Non-commercial trucks: 5.1 million.
 Photos show: (1) An aerial view of the Golden Gate 
Bridge (cover photo). (2) A view of the California coastline. 
(3) Cars on a Los Angeles freeway, with 4-5 lanes going 
in each direction. (4) Shelby Neal. (5) Lisa Mortensen, co-
founder and CEO of Community Fuels at Port of Stockton, 
California. (6) Aerial view of complex cloverleaves on a 
multi-level California freeway interchange.

895. Wilde, Matthew. 2016. Naturally soy. Iowa Soybean 
Review (Iowa Soybean Association, Ankeny, Iowa) 28(8):30-
31. Summer.
• Summary: “Using soybean oil to lubricate chains, seal 
concrete and mitigate wear and tear on metal parts is, well, 
natural.
 “Dr. Ken Budke, a retired Cedar Falls dentist, owns 
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Natural Soy Products in Brooklyn [Iowa]. While working 
with Iowa State University (ISU) experts to invent a device 
(called b-Calm) to dampen irritating and unnerving dental 
drill noise, he ended up in the biorenewable industry, 
primarily selling soy-based products.
 “That may seem odd, but the entrepreneur knows 
a can’t-miss business opportunity when he sees it. He 
purchased Natural Soy Products and Clean Environment 
Company, which now operates under Natural Soy’s umbrella, 
in 2014.
 “The public wants, and in many cases demands, 
environmentally-friendly products, Budke says.
 “’I’m one of those people that likes to solve problems. I 
can’t help myself,’ Budke continues. ‘This (soy products) is 
very easy to do because we’re doing the right thing. We’re 
using soy to replace petroleum.
 “’We have a myriad of products–farm, consumer, 
janitorial, construction, industrial, trucking, rail, marine–that 
are meeting the environmental needs of a lot of different 
entities,’ he adds.
 “Is there anything soybean oil can’t do?: Natural Soy 
Products manufactures and sells more than 70 lubricants, 
cleaners, sealers, grease and other goods, most of which 
are made from biodegradable soybean oil. Methyl esters, a 
byproduct of the biodiesel process, is another key ingredient.
 “Company offi cials say there’s no better place to make 
them.
 “Iowa is traditionally the largest soybean producer. 
The state boasts the most soybean crushing facilities and 
biodiesel plants in the nation.
 “In other words, there’s an ample supply of raw 
materials available. ‘We’re right in the middle of the Saudi 
Arabia of soybean oil,’ says Craig Shore, director of product 
and process development for the company. ‘That’s where 
you ought to be if you’re going to make something from it.’
 “That’s a smart move since Natural Soy Products sales 
are on the verge of exploding.
 “The company is close to signing a private label 
contract with a national corporation. Budke says if the deal 
goes through, which he expects, demand for one product 
alone could easily quadruple revenue for the company. He 
can’t disclose the product or corporation at this time due to 
ongoing negotiations.
 “’This could put our products on shelves across the 
country. The (corporation) is excited because they’re 
replacing petroleum-based products with ours, and it makes 
them look good,’ Budke says.
 “That’s good news for soybean farmers.
 “Natural Soy Products will use about 250,000 pounds of 
soybean oil and methyl ester this year, company offi cials say. 
All sourced in Iowa.
 “Company offi cials expect soybean oil and methyl ester 
use to skyrocket as sales increase–possibly by hundreds of 
thousands of pounds. More demand for soybean products 

translates to more demand for beans, which typically means 
better prices.
 “’Every new use or business venture that utilizes 
and adds value to our soybean co-products helps,’ says 
Grant Kimberley, Iowa Soybean Association (ISA) market 
development director. ‘It becomes even more critical to fi nd 
as much usage as possible for soybeans when prices are near 
or below cost of production.’
 “Natural Soy Products is doing just that.
 “BioSticks featuring an interlocking design are currently 
the company’s ‘cash cow,’ offi cials say. The rail industry uses 
the composite material to lubricate the fl ange on locomotive 
wheels. There’s industrial and farm applications as well.
 “Fifth-wheel grease is also a big seller. Transportation 
customers like the excellent lubricity, metal adhesion and 
eco-friendly components of soybean oil, Shore says. ‘A train 
crossing a trestle is easy to visualize. Lubricants end up in 
the water, but there’s no harm to the environment,’ he adds.
 “Construction companies and contractors are a potential 
big market. Soy-based concrete sealer and form release are 
growing in popularity.
 “Products are being used and tested on farm equipment.
 “An ag equipment company is using BioSticks, which 
do well in harsh, dirty environments, in balers. The company 
is working with ISU to test tensioners made out of the soy 
composite material to lubricate roller chains on planters.
 “Farm and home: Natural Soy Products are used on a 
daily basis on Craig Lang’s farm near Brooklyn. Household 
cleaners, hand cleaners, fi fth-wheel grease and pen lube are 
just a few.
 “The ISA member and former Iowa Farm Bureau 
Federation president believes in the company so much, he 
became Budke’s business partner and consultant.
 “’We think it is important Iowa soybean growers use 
products derived from their products,’ Lang says. ‘We’re 
adding more value to what the farmer is growing. As sales 
grow, it will create a ripple (effect).
 “’The one thing that really excites me about the 
company . is we haven’t even started to scratch the market 
yet,” Lang adds. Company offi cials say biobased petroleum 
replacement products are currently a $6 billion market. 
Studies show it will be $100 billion by 2020.
 “Besides private label work and direct sales with 
companies and distributors, Natural Soy Products 
can be purchased on Amazon and its website–www.
naturalsoyproducts.net. Several local stores also carry its 
wares. Offi cials say their products are competitively priced 
or cheaper compared to petroleum-based goods.
 “FFA, 4-H and other nonprofi t groups can sell products 
as a fundraiser. The company operates out of two nondescript 
buildings -no signage can be found–in Brooklyn’s industrial 
park and in town. It employs 11 people.
 “Mark Edelman, Ph.D., professor of economics at ISU 
and director of the Community Vitality Center, believes 
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Natural Soy’s future is bright.
 “The center focuses on entrepreneurial initiatives and 
philanthropy in non-metro areas.
 “’We see the future for Iowa in valued added, moving 
from commodity to get more return back through the whole 
system,’ Edelman says. ‘What we really like about their 
biodegradable, renewable products is they are performing as 
well or better than petroleum counterparts.’”

896. Iowa Soybean Review (Iowa Soybean Association, 
Ankeny, Iowa). 2016. Wins for biodiesel in 2016. 29(2):14-
15. Nov.
• Summary: “The past few years have been a roller coaster 
for the industry that adds about 63 cents in value to every 
bushel of soybeans–but biodiesel is certainly on the right 
track.
 “The Iowa Biodiesel Board (IBB), joined by its 
member organizations, convened in Des Moines recently 
for its annual meeting. The growing value-added industry 
for soybeans is expected to exceed two billion gallons of 
production nation-wide this year, 242 million of which are 
produced here in Iowa.
 “Biodiesel experienced a number of wins in 2016, 
especially in policy on the state and federal levels. Some of 
those wins include:
 “Seven more years of valuable tax credits: IBB 
collaborated with renewable fuel groups, truck stops and 
convenience stores to extend the Renewable Fuels Credit 
(SF2309) by seven years. The extension through 2024 adds 
much needed stability to the biofuel industry especially 
given the inconsistency of the federal government on the 
Renewable Fuels Standard (RFS). ‘These credits are crucial 
to the biofuel producers in our state who have to level out 
the ups and downs that occur,’ says Grant Kimberley, IBB 
executive director. ‘It’s helpful to have some certainty in the 
market.’
 “The tax credits impacting biodiesel include:
 “Biodiesel Promotion Tax Credit–retailers receive a 3.5 
cent credit on B5 blends of biodiesel and a new incentive 
for higher blend-levels–5.5 cent incentive for B11 or higher. 
This incentive is expected to double the amount of biodiesel 
blended in Iowa.
 “Biodiesel Production Credit–biodiesel producers 
receive 2 cents per gallon of biodiesel on the fi rst 25 million 
gallons per facility.
 “’We wanted to incentivize and drive higher blends 
of biodiesel and the legislature wanted to see continued 
expansion in the industry,’ Kimberley says. ‘Working 
together, I believe we accomplished that this year.’
 “Funding for renewable fuel infrastructure: IBB helped 
secure valuable cost-share funding for retailers of biodiesel 
and ethanol through the Iowa Tank Fund (HF 2464). The 
life and funding of the program managed by the Iowa 
Department of Agriculture was set to expire in June 2016, 

but has been extended by one year (June 2017).
 “’We believe there’s still a lot of work to be done and 
this is a valuable program. We’re going to regroup and fi nd a 
way for this program to continue,’ Kimberley says.
 “The cost-share program provides funding for 
infrastructure upgrades, including terminals and tanks, that 
ultimately allow retailers to incorporate more biodiesel.
 “Growing demand for biodiesel coproducts: One way to 
increase the economic viability of biodiesel is to create new 
uses for the coproducts of production, like glycerin.
 “Governor Branstad, along with IBB, championed 
the Renewable Chemical Credit (SF 2300) to enhance the 
creation of renewable chemicals from biomass production 
processes.
 “For biodiesel, this means tax credits for companies that 
refi ne glycerin to create higher-value market opportunities 
for the entire value chain.
 “’In Iowa we continue to see strong support from the 
public on biodiesel,’ says Kimberley. ‘They see it, they get 
it and I believe that’s why we continue to see success in 
biodiesel policy.’
 “RFS volume requirements remain a challenge, but 
timing has improved: In an industry producing just over two 
billion gallons of the three-billion- gallon potential there is 
still work to be done to increase demand. Policy continues to 
be the primary driver–especially the RFS.
 “In 2012 when the RFS ‘kicked in,’ according to 
Donnell Rehagen, interim CEO of the National Biodiesel 
Board, biodiesel production was at about 1.1 billion gallons. 
Over the next fi ve years, production more than doubled (2.5 
billion gallons expected in 2016) which demonstrates the 
importance and impact of the legislation, he added.
 “However, the Environmental Protection Agency 
(EPA) has been slow to set volumes at levels that match 
production–and do so on time.
 “’We have a perpetual fi ght with the EPA regarding 
increasing volumes of the RFS so we can push demand to 
higher levels,’ Rehagen says.
 “NBB has requested the EPA set the 2018 Advanced 
Biofuel provision at 4.75 billion gallons and the biomass-
based diesel provision at 2.5 billion gallons. Current 
estimates from the EPA are only four and 2.1 billion gallons 
respectively.
 “In addition, Rehagen expects 2018 volumes to be 
fi nalized by November, another small ‘win’ for the industry 
getting the EPA close to ‘on-time.’”

897. Tate, Dorothy. 2016. 25 years later: the soy checkoff 
delivered. Iowa Soybean Review (Iowa Soybean Association, 
Ankeny, Iowa) 29(3):34-35. Dec.
• Summary: “In life, timing is everything. This was 
especially true when the national soybean checkoff program 
got its start 25 years ago.
 “Looking back, Kirk Leeds, Iowa Soybean Association 
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(ISA) CEO, says 1991 was the perfect time to pass a 
national checkoff that leveled the playing fi eld for soybean 
production, allowed farmers to invest in emerging overseas 
markets and funded research to enable the production of a 
3-billion-bushel crop–a size experts never thought possible.
 “The checkoff may have fueled this transformation, 
but the real credit is due to the hard work of farmer leaders 
who believed in the future of the crop. ‘Experts didn’t 
believe it could happen, and if it did happen it would be 
bad for farmers,’ Leeds says. ‘They underestimated the 
potential for soy demand growth that was getting ready to 
explode, the fl exibility farmers now had to produce based on 
market signals and the ability to dramatically increase the 
production of soybeans in the U.S. through the utilization of 
biotechnology.
 “’The Iowa board at the time believed that not only 
would we have a 3-billionbushel crop, but that it would be 
a positive thing,” Leeds continued. “They made a decision 
to aggressively seek to get our fair share of growth in 
production and demand.’
 “When the checkoff started, soybean production was at 
1.99 billion bushels. Today, national production weighs in 
at an estimated 4.36 billion bushels. In 2016, Iowa soybean 
farmers alone produced an estimated 560.5 million bushels 
compared to just 350 million in 1991.
 “Demand development resources including biodiesel, 
soyfoods, aquaculture and opening global markets–
particularly in China and Southeast Asia–all contributed to 
the consumption of a large crop.
 “Farmers had to deliver a crop to meet the growing 
demand as well. Soy checkoff funded research provided an 
avenue and the advent of biotechnology played a large role.
 “’Soybean checkoff organizations have really focused 
on research. Particularly, utilization research to open new 
markets and production research to develop effi ciencies for 
farmers. This has been key to the success of the soybean 
industry,’ says, Don Latham, who served on the Iowa board 
when the checkoff was passed and then went on to represent 
Iowa farmers on the national United Soybean Board.
 “Latham, who farms near Alexander, was also very 
involved in efforts to open global markets including offi ces 
in Shanghai, China; Hanoi, Vietnam; and New Delhi, India 
supported by the national soybean checkoff.
 “Norman Chambers was also on the state board when 
the checkoff was passed and served as one of Iowa’s fi rst 
United Soybean Board directors.
 “While some experts may not have believed soybeans 
could meet production for growing demand, Chambers 
says farmers were optimistic and saw the potential for the 
product.
 “’We were able to meet the growing global demand and 
take advantage of the opportunity to meet a need,’ he says. 
‘Our customers realized it was a valuable product, legitimate, 
real and had the attributes that would justify our efforts to 

grow and market it.’
 “The critical point was the ability to not only scale 
up production, but increase demand around the world. 
Chambers attributes the success to the optimism of farmers, 
their ability to understand each other and the resources 
available for research.
 “’We can feel good about the part we have played in 
making this phenomenal growth in the soybean industry,’ 
Chambers says. ‘You had to have confi dence in the capacity 
in the industry to grow. 25 years later, there is good proof we 
are able to do it and we look forward to growing.’
 “Utilization has surpassed Chamber’s expectations and 
Leeds agrees.
 “’Without the national checkoff and the investments we 
were able to make, our industry would be a lot smaller and 
we would’ve allowed South America to get an even bigger 
piece of this pie,’ Leeds says.
 “Chambers agrees and says farmers acted at the right 
time to make something big happen.
 “’It is a frame of mind,’ Chambers says. ‘You can look 
at anything two ways and think about how everything could 
go wrong or all the possibilities and all the things that could 
go right. Of course it’s worth the pursuit. Especially in this 
case when it pays off.’
 “Today, U.S. soybean farmers produce more than 4 
billion bushels annually. Many didn’t think it was possible, 
but the farmers knew. Looking forward there’s no telling 
what is to come. ‘The future looks similar, yet different,’ 
Leeds says. ‘We will still be fi ghting for our piece of the pie 
in a changing and challenging market. But we will also focus 
on the increased need for transparent communication and 
outreach to consumers about production. Particularly around 
the environment, water quality and food safety. There is 
certainly plenty of work left to do.’”
 Photos show: (1) Norman Chambers. (2) Don Latham.

898. AGP News (Omaha, Nebraska). 2017. AGP Sergeant 
Bluff: soy biodiesel expansion. No. 2. p. 3.
• Summary: “AGP is on schedule for completion of the 
soy biodiesel expansion project at Sergeant Bluff, Iowa, 
this summer. The ground view photo at right shows new 
processing equipment (reactors, acidulators, and methanol 
distillation column). The aerial photo below shows a wider 
view of the expanded biodiesel facility. The areas that 
are visible through the steel will be enclosed during the 
fi nal stages of the expansion project. AGP is doubling the 
production capacity at this facility from 30 million gallons to 
60 million.”

899. National Biodiesel Board. 2017. History of biodiesel–
NBB (Web article). http://nbb.org/about-us/history-of-
biodiesel-nbb 1 p. Printed Sept. 21.
• Summary: National Biodiesel Board is a nonprofi t trade 
association dedicated to coordinating the biodiesel industry 
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and educating the public about the fuel. State soybean 
commodity groups, who funded several biodiesel research 
and development programs with checkoff dollars, founded 
the National Soy Diesel Development Board in 1992. The 
board changed its name to the National Biodiesel Board in 
1994 to refl ect the preferred name for the fuel, since it can 
be made from any fat or vegetable oil. NBB membership is 
comprised of state, national, and international feedstock and 
processor organizations; biodiesel suppliers; fuel marketers 
and distributors; and technology providers.
 “Membership of the National Biodiesel Board has 
grown signifi cantly over the last several years. Starting 
with seven members in 1992, NBB now counts over 300 
companies as members. These companies vary from Fortune 
100 companies to small, family-owned biodiesel production 
companies. This diverse membership base has provided a 
strong base for the industry to solicit and gain the support of 
Congress. With member companies representing nearly all 
50 states, biodiesel is defi nitely a national commodity.
 “Timeline:
 “1990–The University of Missouri and the Missouri 
Soybean Merchandising Council fund a study to demonstrate 
the use of soy-based mono-alkyl esters as a diesel fuel 
replacement.
 “1992–The National SoyDiesel Development Board was 
founded by Qualifi ed State Soybean Boards from Missouri, 
Iowa, Illinois, and South Dakota to coordinate state and 
national development efforts.
 “1993–Dozens of biodiesel demonstrations begin, 
including Lambert International Airport (St. Louis), New 
Jersey Highway Dept., and US Postal Service.
 “1994–Recognizing value of diversity, the Board 
of Directors vote to change the name from the National 
SoyDiesel Development Board to the National Biodiesel 
Board.
 “1996–Two major biodiesel fuel suppliers registered 
with EPA.
 “1998–President Clinton signs Executive Order 
13101, giving preference to bio-based products for federal 
government use. Congress approves biodiesel use for 
compliance with the Energy Policy Act of 1992 (EPACT).
 “1999–President Clinton signs Executive Order 13134, 
calling for the expanded use of bio-based fuels such as 
biodiesel.
 “The US biodiesel industry produces 500,000 gallons.
 “2000–Biodiesel becomes the only alternative fuel to 
successfully complete the EPA’s Tier I and Tier II Health 
Effects Testing under the Clean Air Act.
 “2001–The National Biodiesel Accreditation Program 
(BQ-9000) is established as a cooperative and voluntary 
program for the accreditation of producers and marketers of 
biodiesel fuel.
 “2001–The Defense Energy Support Center (DESC) 
buys 1.5 million gallons of B20 for use at government sites 

throughout the US, marking an increased commitment for 
government use of biodiesel.
 “2002–Groundbreaking biodiesel legislation becomes 
law in Minnesota, requiring the inclusion of 2 percent soy-
based biodiesel (B2) into the majority of Minnesota’s diesel 
pool.
 “The Senate version of the Energy Bill includes the fi rst-
ever proposed biodiesel tax incentive, giving the fuel a one-
cent exemption per percentage of biodiesel, up to 20 percent.
 “2003–The National Biodiesel Board prepares for its 
fi rst ever biodiesel conference and expo, set to take place in 
Palm Springs, California in February 2004.
 “2004–The biodiesel tax incentive is fi rst enacted as part 
of HR 4250, the American Jobs Creation Act of 2004.
 “2005–Minnesota’s landmark B2 standard is 
implemented. President Bush signs legislation establishing a 
tax incentive for biodiesel.
 “2006–The National Biodiesel Board opens its 
Washington, D.C. offi ce. The offi ce is committed to raising 
awareness of biodiesel successes, while advancing positive 
federal energy policy.
 “2007–The National Biodiesel Board adopts a new 
board structure to help ensure its ability to speak with one 
voice. The structure streamlines and clarifi es membership 
categories, guarantees more biodiesel producer seats on the 
Governing Board, and envisions proportion of producer 
leaders over time.
 “The National Biodiesel Board launches its Political 
Action Committee. The National Biodiesel Foundation is 
reestablished and becomes active in developing resources to 
support the biodiesel industry.
 “The US biodiesel industry produces 500 million gallons 
of fuel.
 “2008–President Bush signs legislation establishing the 
renewable fuel standard (RFS2) providing a mandate of use 
of biomass based diesel for obligated parties.
 “The National Biodiesel Board opens its new ‘green’ 
headquarters offi ce in Jefferson City, Missouri. The 
refurbished building offers motion-activated lighting, high-
recycled content carpet, skylights, low VOC paint, and solar 
powered security lighting in the parking lot.
 “ASTM passes new specifi cation, one that allows 
for diesel to contain up to B5, and another that sets a new 
specifi cation for blends of B6–B20.
 “The state of Washington begins its B2 state-wide 
standard.
 “2009–Pennsylvania biodiesel requirement triggers 2 
percent biodiesel in all diesel fuel, to begin January 1, 2010. 
Oregon B2 standard begins, with an increase to B5 in 2011.
 “2010–The RFS2 program offi cially goes into effect. 
The RFS program sets annual mandates for renewable 
transportation fuels. New York City passes a 2 percent 
Bioheat mandate. The bill creates a 2 percent biodiesel 
standard in the city’s heating oil beginning in 2012.
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 “2011–The National Biodiesel Board launches the 
Advanced Biofuel Initiative. US biodiesel is the only 
commercial-scale advanced biofuel in America, as defi ned by 
the EPA.
 “More than 60 percent of US manufacturers now support 
B20 or higher blends in at least some of their equipment.
 “The US biodiesel industry breaks the 1 billion gallons 
produced mark.
 “2012–The National Biodiesel Board celebrates its 20th 
year.
 “2013–The biodiesel industry set a new production 
record with nearly 1.8 billion gallons of Advanced Biofuel, 
exceeding RFS volume requirements for the third year in a 
row.”

900. National Biodiesel Board. 2017. Biodiesel production 
statistics (Website printout–part). http://biodiesel.org/
production/production-statistics. Retrieved Oct. 6.
• Summary: The biodiesel industry has steadily grown over 
the past decade, with commercial production facilities from 
coast to coast. The industry reached a key milestone in 2011 
when it crossed the one billion gallon production mark for 
the fi rst time. By 2015 the biodiesel and renewable diesel 
market had doubled to more than two billion gallons. In 2016 
the market was a record high 2.8 billion gallons, according 
to EPA fi gures. The industry’s total production continues to 
signifi cantly exceeded the biodiesel requirement under the 
Federal Renewable Fuel Standard and has been enough to fi ll 
the majority of the Advanced Biofuel requirement.
 “The total Biomass-Based Diesel volume is primarily 
biodiesel but also includes renewable diesel, a similar diesel 
alternative made with the same feedstocks but using a 
different technology.
 “According to a recent study, the industry supported 
about 64,000 jobs nationwide. Biodiesel reduces greenhouse 
gas emissions by 57 percent to 86 percent, according to the 
EPA. Both of the last two years the industry has produced 
more than two billion gallons, and has exceeded the 
minimum requirements under the RFS” [Renewable Fuel 
Standard]. Address: P.O. Box 104898 (605 Clark Avenue), 
Jefferson City, Missouri 65110-4898.

901. Gerhard H. Knothe (Gary): Bibliography of his 
publications (Website printout–part). 2017. https://www.ars.
usda.gov/people-locations/person?person-id=3073 Retrieved 
Oct. 15.
• Summary: This impressive list of publications focuses 
on “Value-added Bio-oil Products and Processes,” bio-oils 
research and chemistry. Among these are some excellent 
publications on the history of biodiesel. Address: NCAUR, 
USDA / ARS, Peoria, Illinois 61604-3999.

902. Little, Kaleb. 2017. Advanced diesel and soy biodiesel 
(Interview). SoyaScan Notes. Oct. 16. Conducted by William 

Shurtleff of Soyinfo Center.
• Summary:  “Advanced biofuel” is a term that originated 
in about 2002 as part of the renewable fuel standard’ it 
is a category within the EPA program that all biodiesel 
qualifi es for. That is based on it having 50% better life cycle 
emissions than petroleum diesel. There is no such thing as 
“advanced biodiesel.” All biodiesel is an advanced biofuel 
because it meets ASTM Standard D6751 for Biodiesel. 
ASTM is the American Society for Testing and Materials. An 
advanced biofuel, under EPA’s renewable fuel standard, must 
reduce greenhouse-gas emissions 50% more than petroleum.
 There are two stand-alone companies that make 
renewable diesel by the hydro-treated process: (1) 
Renewable Energy Group, Inc. (which is also a big biodiesel 
maker) and (2) Diamond Green Diesel. Both are located 
in Louisiana, neither makes petroleum diesel, and both are 
members of the National Biodiesel Board. Their feedstocks 
are generally animal fats and recycled cooking oil–the 
least expensive feedstock available. The fi rst commercial 
renewable diesel was made in about 2010 or 2011 (see 
graph).
 The end price of renewable diesel has to be about the 
same as petroleum diesel–otherwise nobody will buy or use 
it. This is because of the way the market dynamics work for 
diesel fuel. You would think that since it is such a cleaner 
fuel than petroleum diesel, it would sell at a premium price. 
Unfortunately the petroleum markets just don’t work that 
way. Renewable diesel can be mixed at the pump in much 
the same way that biodiesel and petroleum diesel are mixed 
at the pump to make a B5 or a B20 blend (the latter being 
20% biodiesel and 80% petrodiesel).
 AGP does not make renewable diesel. They start by 
crushing soybeans which leads to soybean meal (the more 
valuable product per bushel) and soybean oil (the surplus 
by-product). So AGP built a biodiesel plant right next to 
their soybean crushing plant to be as effi cient as possible and 
the upgrade their soybean oil into a value-added product. 
Likewise, none of the biodiesel manufacturers who start with 
virgin vegetable oil (such as soy oil) as their feedstock, make 
renewable diesel.
 New York City, for example, is always looking for 
ways to meet clean air standards and save fuel costs. But 
there is no reason for the city to chose renewable diesel over 
biodiesel or vice versa. New York now uses B20 biodiesel 
fl eet-wide, in part because it is more readily available. There 
are more than 100 facilities across the country that now make 
biodiesel.
 The companies that make renewable diesel have a 
different group of customers locked in. California is a big 
market for both biodiesel and renewable diesel. Part of that 
demand comes from the low-carbon fuel standard and both 
fuels generate a good amount of credit for that program, 
which is set up so the low “carbon intensity” fuels generate 
more credits. Low carbon intensity refers to low life-cycle 
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emissions–based on at least 7 years of data. They could 
decide to use both biodiesel and renewable diesel (for diesel 
engines) and corn ethanol for cars and other nondiesel 
engines. All the different advanced biofuels of different types 
and from different manufacturers compete against each other 
in the marketplace.
 How about a soybean farmer? Would a farmer always 
choose biodiesel since it is made from the soybeans he 
grows? Not necessarily. It is mostly a question of availability 
and price, since the recycled cooking oil was probably made 
from soybean oil and the animal fat was probably made from 
animals who ate soybean meal. Actually, the way the ASTM 
standards are set up, the farmer will not necessarily know 
what advanced biofuel he is buying is made from.
 Does biodiesel increase the cost of running and 
maintaining a fl eet of vehicles? Many years of data 
from many sources that use biodiesel show that from a 
fl eet maintenance standpoint, using biodiesel actually 
saves money–when all costs (maintenance, fuel, etc.) are 
considered. Advantages include higher lubricity, higher 
cetane, cleaner and better burning fuel, reduced emissions, 
less soot. Disadvantages are needing to change fuel fi lters 
more often and slightly higher initial fuel cost. If a fl eet 
manager can save money from a fl eet maintenance point 
of view, why doesn’t every fl eet manager use biodiesel? 
The biggest reason is resistance to change. So NBB at 
manufacturers need more salespeople sitting down with fl eet 
managers and explaining to them that they can have it all 
with biodiesel–cleaner air at lower cost.
 One of the really cool programs NBB has been 

able to do (on and off) during the past 10 year is 
“ecomechanics training.” Targeting the new folks at the tech 
schools and community colleges who are learning how to 
be a diesel technician. NBB established a proactive training 
program. The students learn all about biodiesel, and put this 
training on their personal resumé, and then use this to help 
them get a job.
 From the NBB website: “How is biodiesel made? 
Biodiesel is made through a chemical process called 
transesterifi cation whereby the glycerin is separated from the 
fat or vegetable oil. The process leaves behind two products–
methyl esters (the chemical name for biodiesel) and glycerin 
(a valuable byproduct usually sold to be used in soaps and 
other products).”
 “What makes biodiesel America’s Advanced biofuel? 
Biodiesel is the fi rst fuel commercially produced nationwide 
that meets the U.S. EPA’s defi nition of an Advanced 
Biofuel... Both advanced biofuel and biomass-based diesel 
must meet a life-cycle Green House Gas (GHG) emission-
reduction threshold of 50 percent, and must be manufactured 
from feedstock meeting the defi nition of renewable biomass. 
A fuel’s life-cycle GHG emissions are defi ned as the 
aggregate emissions attributed to all components of fuel 
production and use, including feedstock production and 
distribution, fuel production, delivery, use and signifi cant 
indirect emissions from land use change. The full life-cycle 
emissions level of a particular fuel is measured against a 
baseline fossil fuel in order to determine its GHG emissions 
reduction threshold.
 Note: Kaleb has been on the staff of the National 



HISTORY OF BIODIESEL (1900-2017)   280

© Copyright Soyinfo Center 2017

Biodiesel Board (NBB) for about 7 years, in 
communications. So he knows the answers to questions. 
He thinks that biodiesel defi nitely has a bright future in the 
USA. Address: Senior Communications Manager, National 
Biodiesel Board, 605 Clark Ave., Jefferson City, Missouri 
65101. Phone: (573) 635-3893.

903. Little, Kaleb. 2017. Re: State biodiesel associations 
and advanced diesel (Interview). Letter (e-mail) to William 
Shurtleff at Soyinfo Center, Oct. 16.
• Summary: Q1. “Which state had the fi rst state biodiesel 
board and when did it start?
 “I was unable to locate this information on their 
respective websites, so I’m unsure.
 “Q2. How many states now have state biodiesel boards?
 “The Iowa Biodiesel Board, Minnesota Biofuels 
Association, and California Biodiesel Alliance are the most 
active state associations who work on biodiesel issues. 
Although none are formally affi liates of the National 
Biodiesel Board. (However, we do work closely with and in 
coordination with all three.)
 http://www.iowabiodiesel.org/en/about_us/
 https://www.mnbiofuels.org/
 http://www.californiabiodieselalliance.org/
 Q3. When did Renewable Energy Group start? REG 
began in 1996 with a single biodiesel plant and they have 
expanded from there, purchasing and building additional 
biodiesel production facilities. They acquired their fi rst 
Renewable Diesel facility in 2014. (Details on their company 
history page here:
 http://www.regi.com/about-reg/history) Note, the 
renewable diesel facility they operate was constructed by 
another company and stopped manufacturing before REG 
purchased it.
 “Acquired 75 mmgy Dynamic Fuels renewable diesel 
facility in Geismar, Louisiana–creating REG Geismar, LLC.
 Q4. “When did Diamond Green Diesel start?
 “I believe based on some of our internal membership 
information they began operating in 2013. Their “about us” 
section on their website doesn’t state that specifi cally:
 https://www.diamondgreendiesel.com/
 “5. Why do you think they are both located in 
Louisiana?
 “The Diamond Green Diesel facility is a joint venture 
between Valero and Darling Ingredients. The renewable 
diesel facility that REG now operates was previously a joint 
venture between Tyson and Syntroleum. Since both were part 
petroleum industry owned at their construction, they were 
located along with other petroleum refi ning assets. Thus, 
located in Louisiana.” Address: Senior Communications 
Manager, National Biodiesel Board, 605 Clark Ave., 
Jefferson City, Missouri 65101. Phone: (573) 635-3893.

904. Moser, Bryan. 2017. Re: Advanced diesel and soy 

biodiesel (Interview). Letter (e-mail) to William Shurtleff at 
Soyinfo Center, Oct. 16.–in reply to questions.
• Summary: “1. Renewable diesel has better oxidative 
stability than biodiesel due to its absence of double 
bonds. Renewable diesel also has better low temperature 
performance than biodiesel mostly because isomerization 
is normally included as a processing step in the production 
of renewable diesel. Lastly, renewable diesel has better 
hydrolytic stability than biodiesel because renewable 
diesel does not have hydrolyically susceptible ester groups. 
Conversely, biodiesel has better lubricity than renewable 
diesel due to the presence of heteroatoms (oxygen). Biodiesel 
also has higher fl ash point.
 “2. Attached is a review article written by Gary Knothe 
discussing the differences between renewable diesel and 
biodiesel. The section “Historical perspectives” on pages 
365-366 discusses the history of renewable diesel and 
biodiesel and provides references. In addition, some of the 
issues discussed in #1 are covered in this review article.
 Note: The article is titled “Biodiesel and renewable 
diesel: A comparison,” published 2010 in Progress in Energy 
and Combustion Science 36:364-73.
 3. Yes, renewable diesel production tends to be more 
centralized than that of biodiesel due to the economics of 
scale and large capital costs required for renewable diesel 
production. It is also possible to hydrotreat vegetable oils as 
mixtures with heavy vacuum oils at standard hydrotreating 
conditions. See: http://www.sciencedirect.com/science/
article/pii/S0926860X07004139. Conversely, biodiesel 
production tends to be more widely distributed and in 
somewhat close proximity to feedstock.
 “I hope this is benefi cial,...” Address: NCAUR, ARS, 
USDA, 1815 N. University St., Peoria, Illinois 61604.

905. Long, Karen. 2017. Iowa Biodiesel Board: Founding 
and objectives. Letter (e-mail) to William Shurtleff at 
Soyinfo Center, Oct. 17.
• Summary: Note” Across the top of the Iowa Biodiesel 
Board website is written in bold blue letters: “Promoting the 
Commercial Success of Biodiesel in Iowa.”
 On the “About Us” page, the fi rst paragraph is “Purpose: 
The Iowa Biodiesel Board (IBB) represents the biodiesel 
industry in Iowa, from production through distribution to end 
users. The IBB promotes the commercial success of biodiesel 
in Iowa.”
 “The Iowa Biodiesel Board was founded in 2007 and 
conducts these three main activities:
 “1. Policy / Legislative / Advocacy–Increase the 
understanding of critical issues for the Iowa biodiesel 
industry by policymakers and regulators.
 “2. Proactively communicate the advantages and 
benefi ts of biodiesel to Iowans.
 “3. Increase awareness of the Iowa Biodiesel Board by 
Iowa’s opinion leaders.
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 “As far as the fi rst State biodiesel organization, we are 
assuming it was the Minnesota Biodiesel Council, which was 
established in 2000.” Address: Iowa Biodiesel Board, 1255 
SW Prairie Trail Pkwy., Ankeny, Iowa 50023.

906. Youngberg, Michael. 2017. Founding and activities 
of the Minnesota Biodiesel Council (Interview). SoyaScan 
Notes. Oct. 17.
• Summary: “The Minnesota Biodiesel Council was 
offi cially founded in Nov. 2000. Michael thinks that this 
was the fi rst State biodiesel organization in the USA. The 
original impetus for the MBC was a fundraising entity 
for our legislative effort on B2. The Minnesota Soybean 
Growers Association was the entity that really did a lot of the 
lobbying; we needed additional lobbying dollars. So MBC 
was formed to take money that people couldn’t give to an 
association but could give to an entity such as the MBC.
 “The money did not come from makers of biodiesel in 
Minnesota because there were none! Now we have three 
biodiesel plants in our state that make about 74 million 
gallons a year–not nearly as large as Iowa, Texas, and maybe 
one other. We’re probably No. 4 nationwide in terms of state 
biodiesel production. The B2 legislation became law in 2002, 
and there was a clause in the legislation that said that, at that 
time, in order to fulfi ll a 2% requirement for all the diesel 
fuel in Minnesota (with a few exceptions such as railroads), 
we needed about 16 million gallons of pure B100 biodiesel, 
and half of it had to be produced in the state of Minnesota. 
A small biodiesel plant making about 3 million gallons per 
year came on line fi rst. There weren’t any incentives for 
plants to start other than the B2 mandate... Then two larger 
biodiesel plants of 30 million gallons each started; they were 
pretty much in competition with each other to become the 
company that would actually trigger the mandate. Not until 
late 2004 did a plant in Brewster, Minnesota actually certify 
with the state of Minnesota that they had achieved their 
operating capacity that triggered the mandate (270 days later) 
to implement the 2% in Sept. 29. 2005.
 There is an important difference between a mandate 
and an incentive. Iowa has an incentive whereas Minnesota 
has a mandate. The original B2 legislation was basically 
a bipartisan effort and that has continued right up to the 
present. Rural legislators were in the majority which was 
helpful. We have had some anti-mandate Republicans, 
probably more from the metro than the rural areas. Breaking 
into a marketplace that has been dominated by petroleum 
for more than 100 years gets to be a little tough. Product-
wise, biodiesel certainly is comparable to diesel fuel, but 
the petroleum fi ghts back whenever they see a threat to 
their market share. Petroleum, of course has huge drilling 
subsidies, and others.
 Michael agrees with the statement that it costs less, 
all things considered, to maintain a fl eet for a year using 
biodiesel than using straight petroleum. Michael also agrees 

that the main reason that fl eet managers do not use biodiesel 
is simply old-fashioned resistance to change.
 One of the major programs they have in Minnesota 
is approaching metro-transit fl eets and explaining to them 
the many benefi ts of biodiesel. The biggest fl eet is in the 
Twin Cities of Minneapolis and St. Paul. They have run 
B20 biodiesel for the last 3 summers, all summer long, then 
they drop back to a 5% blend in the winter in part because 
biodiesel gelling problems.
 In 2008 B20 legislation was initiated for statewide use, 
but in gradual steps. Look at Minnesota statute No. 239.77. 
The fi rst increase was to B5, then in subsequent years the 
state moved to B-10 during the summer, then to B20 during 
the summer.
 Now Minnesota is on track to implement B20 next May. 
Renewable diesel is not part of the law in Minnesota. But it 
is in North Dakota. Address: Executive Director, Minnesota 
Biodiesel Council, 151 Saint Andrews Court, Suite 710, 
Mankato, Minnesota 56001.

907. Diesel Technology Forum. 2017. Renewable Diesel 
Fuels (Website printout part). http://www.dieselforum.org/
fi les/dmfi le/RenewableFuelsFactSheet_01.30.13.pdf. [Kor]
• Summary: Contents: What are renewable fuels? Chart 
of Renewable fuels creation process, leading to renewable 
diesel (by hydrotreating) or biodiesel (by transesterifi cation).
 1. Biodiesel. 2. Renewable diesel. Graph of biodiesel 
and air quality. What are the benefi ts of biodiesel and 
renewable diesel fuel. Are there special considerations in 
using biodiesel and renewable diesel fuels in diesel vehicles?
 What additional benefi ts do next generation diesel 
fuels offer? How do renewable diesel fuels contribute 
to reductions in greenhouse gases and environmental 
improvements.
 “With time and continued technological advances, 
biodiesel and renewable diesel fuels will be able to displace a 
growing amount of our current petroleum diesel usage.”
 A graph, courtesy of the National Biodiesel Board, 
shows U.S. production of biodiesel and renewable diesel (in 
millions of gallons) from 2006 to 2016.

908. Spots at front of book: History of biodiesel. 2017.
• Summary:  (a-h) Buses, pickups, and cars powered by 
soy biodiesel. (i) Graph of biodiesel and renewable diesel 
production.

909. SoyaScan Notes. 2017. When soy-related terms fi rst 
appear in the Reader’s Guide to Periodical Literature 
(Overview). Compiled by William Shurtleff of Soyinfo 
Center.
• Summary: The Reader’s Guide to Periodical Literature 
began publication in 1894. Soybeans fi rst appear as a subject 
heading in the April 1949–March 1952 issue. Information 
on soybeans and soyfoods is found under the following 
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subject headings: Central Soya Company. Coffee substitutes. 
Cookery–soybeans. Cookery–vegetables. Diesel fuels 
(from 1979-1980). Food substitutes. Lecithin. Soybeans 
(divided into: Cost, cultivation, diseases and pests, drying, 
export-import trade, harvesting, hybrids, marketing, prices, 
seed, seeding (planting), yield; with See also: cookery–
vegetables). Multipurpose Food (from 1949). Plant proteins. 
Root tubercles. Soybean industry. Soybean products (with 
See also: okara, tempeh, tofu). Tempeh (from 1976-1977). 
Tofu (from 1977-1978). Tofutti/Tofutti Brands Inc. (from 
1984-1985). Vegetarianism.

An asterisk (*) at the end of the record means that SOYINFO  
CENTER does not own that document.3000A plus after eng 
(eng+) means that SOYINFO CENTER has  done a partial or 
complete translation into English of that document.3000An 
asterisk in a listing of number of references [23* ref] means 
that most of  these references are not about soybeans or 
soyfoods.
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SUBJECT/GEOGRAPHICAL INDEX BY RECORD 
NUMBERS

Aarhus Oliefabrik (Aarhus, Denmark) 599

Aburagé. See Tofu, Fried

Acidophilus soymilk or soy acidophilus milk. See Soymilk, 
Fermented

Adhesives, Asphalt Preservation Agents, Caulking Compounds, 
Artifi cial Leather, Foam, Polyols, and Other Minor or General–
Industrial Uses of Soy Oil as a Drying Oil 158, 229, 453, 475, 561, 
853

Adhesives or Glues for Plywood, Other Woods, Wallpaper, Building 
Materials, Etc.–Industrial Uses of Soy Proteins (Including Soy 
Flour) 63, 81, 229, 233, 237, 243, 386, 431, 432, 434, 447, 453, 
475, 484, 602

Adjuvants, Carriers, and Surfactants for Pesticides, Herbicides, and 
Other Agricultural Chemicals–Industrial Uses of Soy Oil as a Non-
Drying Oil 81, 92, 158, 215, 216, 233, 236, 237, 243, 399, 475, 512

. See Archer Daniels Midland Co.

 Agri-Industries Ltd. (Windsor, Ontario, Canada). Formerly named 
Maple Leaf Monarch, and before that Maple Leaf Mills Ltd. 
(Including Maple Leaf Milling). Toronto Elevators Ltd. Merged 
with Maple Leaf Milling in 1962 671

Africa–Algeria, Democratic and Popular Republic of 70

Africa–Burundi (Part of the Belgian trust territory of Ruanda-
Urundi or Belgian East Africa until 1962) 847, 861

Africa–Cameroon (Spelled Kamerun from 1884-1916; Cameroun in 
French) 35

Africa–Central African Republic (République Centrafricaine; Part 
of Ubangi-Shari-Chad from 1906-1910. Then Ubangi-Shari or 
Oubangui-Chari. Part of French Equatorial Africa from 1910-1960. 
Called Central African Empire from 1976-1979; Centrafrique in 
French) 847, 861

Africa–Chad 847, 861

Africa–Congo (formerly Zaire). Offi cially Democratic Republic 
of the Congo (DRC). Also known as Congo-Kinshasa. Named 
Zaire from Oct. 1971 to May 1997. Named Congo Free State from 
1855-1908, Belgian Congo (Congo Belge in French) from 1908-
1960, Republic of the Congo from 1960 to 1964, then Democratic 
Republic of the Congo from 1964-1971 16, 25, 70, 79, 100, 847, 
861

Africa–Congo Republic (Offi cially Republic of the Congo or 
People’s Republic of the Congo. Also known as Congo-Brazzaville. 
Called Middle Congo {Moyen-Congo} from about 1880 to 1960. 
Part of French Equatorial Africa from 1910 to 1958) 18

Africa–Cote d’Ivoire (Ivory Coast until Oct. 1985; Part of French 
West Africa from 1895-1959) 847, 861

Africa–Egypt. Named United Arab Republic (UAR) from 1958-
1971 70

Africa–Eritrea (Part of Ethiopia PDR from 1952 to May 1993) 70

Africa–Ethiopia (Including Eritrea in Ethiopia PDR from 1952 to 
May 1993. Formerly Part of Italian East Africa) 70, 847, 861

Africa (General) 1, 5, 15, 88, 104, 880

Africa–Ghana (Gold Coast before 1957) 24, 880

Africa–Guinea (French Guinea before 1958; Guinée in French; Part 
of French West Africa from 1895-1958) 847, 861

Africa–Introduction of Soybeans to. Earliest document seen 
concerning soybeans in a certain African country 70

Africa–Introduction of Soybeans to. Earliest document seen 
concerning the cultivation of soybeans in a certain African country 
70

Africa–Introduction of Soybeans to. This document contains the 
earliest date seen for soybeans in a certain African country 70

Africa–Introduction of Soybeans to. This document contains the 
earliest date seen for the cultivation of soybeans in a certain African 
country 70

Africa–Libya (Including Tripoli, Tripolitania, and Cyrenaica; Also 
Spelled Libia) 70

Africa–Madagascar (Malagasy Republic or Republique Malgache 
before 1975) 70

Africa–Mauritius (Ile Maurice, Including Rodriguez, in the 
Mascarene Islands, 450 Miles East of Madagascar) 70

Africa–Morocco, Kingdom of (Including Western Sahara. Divided 
into French Morocco and Spanish Morocco from 1912-1956) 70

Africa–Nigeria, Federal Republic of 847, 861

Africa–Reunion (Réunion is a Department of France, in the 
Mascarene Islands, 425 Miles East of Madagascar) 70

Africa–Senegal (Part of French West Africa from 1895-1959. 
Sénégal & Sudanese Republic from June 20 to August 20, 1960. 
Includes Senegambia) 208

Africa–Somalia. (Formed in 1960 by the Union of British 
Somaliland and Italian Somaliland. Formerly Part of Italian East 
Africa) 847, 861

Africa–South Africa, Republic of (Including four former 
Homelands–Bophuthatswana, Transkei, Venda, and Ciskei). Named 
Union of South Africa from May 1910 to May 1961 70, 133, 141, 



HISTORY OF BIODIESEL (1900-2017)   284

© Copyright Soyinfo Center 2017

142, 149, 151, 152, 161, 166, 173, 176, 179, 180, 187, 392, 726, 
729, 760, 843, 859, 860

Africa–Soybean Production, Area and Stocks–Statistics, Trends, 
and Analyses 843

Africa–Sudan (Anglo-Egyptian Sudan from 1899-1956) 70, 847, 
861

Africa–Tanzania, United Republic of (Formed the Bulk of German 
East Africa 1895-1946. Tanganyika existed 1920-1961. Created in 
1964 by Merger of Tanganyika and Zanzibar) 793

Africa–Tunisia 70, 208, 859

Africa–Uganda 847, 861

Africa–Zimbabwe (Southern Rhodesia from 1923-1970, Rhodesia 
from 1970-79) 70, 847, 861

Ag Processing Inc a cooperative (AGP) 281, 314, 326, 344, 354, 
364, 368, 375, 376, 397, 402, 451, 457, 476, 507, 510, 512, 513, 
515, 517, 521, 522, 527, 536, 539, 543, 545, 547, 552, 558, 567, 
576, 586, 595, 597, 621, 641, 671, 679, 684, 685, 686, 692, 697, 
705, 706, 707, 710, 712, 730, 746, 747, 761, 762, 763, 769, 771, 
772, 778, 779, 780, 789, 807, 808, 836, 840, 848, 858, 865, 866, 
875, 876, 889, 898

AGRI Industries, Inc. (Iowa) 705

Agricultural Chemistry and Engineering, Bureau. See United States 
Department of Agriculture (USDA)–Bureau of Agricultural and 
Industrial Chemistry

Agricultural Experiment Stations in the United States 81, 110, 139, 
152, 161, 212, 225, 232, 256

Agricultural Research Service of USDA. See United States 
Department of Agriculture (USDA)–Agricultural Research Service 
(ARS)

Agricultural Service of USDA. See United States Department of 
Agriculture (USDA)–Agricultural Cooperative Service. Including 
Farmer Cooperative Service (1926)

Agronomy, soybean. See Cultural Practices, Soybean Production

Allied Mills, Inc. (Formed 6 Aug. 1929) by the Merger of American 
Milling Co. (Peoria, Illinois) and McMillen Feed Co. Maker of 
Wayne Feeds 63

Alpro (Wevelgem, Belgium), Including the Provamel and Belsoy 
Brands Sold in Health Foods Stores 751

Alternative medicine. See Medicine–Alternative

American Lecithin Corp. (Incorporated 1930), American Lecithin 
Company (Re-incorporated 1934-35), and Joseph Eichberg, 
President of Both 599

American Milling Co. See Allied Mills, Inc.

American Soybean Association (ASA)–Activities in the United 
States and Canada, and General Information (Headquarters in 
St. Louis, Missouri. Established 3 Sept. 1920. Named National 
Soybean Growers’ Association until 1925) 156, 157, 226, 237, 243, 
282, 334, 344, 362, 364, 402, 419, 445, 453, 457, 476, 505, 507, 
531, 544, 562, 600, 606, 658, 681, 701, 730, 744, 766, 770, 771, 
772, 855, 856, 872

American Soybean Association (ASA)–Activities, Offi ces, and 
Infl uence in Asia 332, 395, 480, 481, 490, 505, 546, 577

American Soybean Association (ASA)–Activities, Offi ces, and 
Infl uence in Europe (Western and Eastern) 245, 546, 683

American Soybean Association (ASA)–Activities, Offi ces, and 
Infl uence Worldwide (General) 216, 546, 600

American Soybean Association (ASA)–Checkoff Programs 
(Legislated / Mandatory Funding. State Programs Starting in North 
Carolina in Sept. 1966, National Programs–SPARC–Starting in 
1989-1991), and State Promotion Boards (Research & Promotion 
Councils) 219, 256, 268, 273, 355, 387, 404, 482, 505, 573, 601, 
602, 615, 648, 651, 652, 659, 682, 691, 770, 771, 773, 804, 806, 
897

American Soybean Association (ASA)–Legislative Activities 505, 
516, 597, 603, 612, 627

American Soybean Association (ASA)–Periodicals, Including 
Soybean Digest, Proceedings of the American Soybean Assoc., 
Soybean Blue Book, Soya Bluebook, Late News, etc.. 219, 343, 
440, 589

American Soybean Association (ASA)–State Soybean Associations 
and Boards (Starting with Minnesota in 1962) 146, 219, 247, 254, 
256, 257, 259, 260, 261, 264, 268, 272, 273, 281, 284, 286, 293, 
294, 296, 297, 298, 302, 304, 309, 311, 314, 315, 316, 317, 320, 
324, 327, 329, 339, 356, 358, 359, 387, 388, 482, 555, 649, 659, 
666, 667, 668, 669, 703, 749, 809, 841, 882, 883

American Soybean Association (ASA)–State Soybean Associations 
and United Soybean Board–Activities Related to Food Uses of 
Soybeans / Soyfoods, or Soy Nutrition, in the United States (Not 
Including Soy Oil or Edible Oil Products) 219, 387, 445, 482, 484, 
555, 602, 615, 648, 649

American Soybean Association (ASA)–United Soybean Board 
(USB, Established 1991, Chesterfi eld, Missouri) 256, 281, 286, 
294, 296, 297, 311, 315, 316, 320, 322, 323, 329, 343, 344, 352, 
355, 386, 387, 404, 432, 440, 448, 455, 469, 484, 495, 512, 573, 
589, 591, 601, 602, 615, 659, 770, 771, 772, 773, 825, 855, 856

American Soybean Association–Research Foundation (ASARF, 
1965-1980), Market Development Foundation (ASAMDF, ASMDF, 
1977-1980), and American Soybean Development Foundation 
(ASDF, Dec. 1980--1991) 773

Amino Acids and Amino Acid Composition and Content. See also 
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Nutrition–Protein Quality; Soy Sauce, HVP Type 246, 430, 484

Anderson International Corp. (Cleveland, Ohio). Manufacturer of 
Expellers for Soybean Crushing, Solvent Extraction Equipment, 
and Extrusion Cooking Equipment. Formerly V.D. Anderson Co. 
and Anderson IBEC 81

Andreas Family of Minnesota and Iowa–Incl. Reuben Peter 
Andreas, and his sons Albert, Glenn, Dwayne (1918- ), and Lowell 
Andreas (1922- ) 608, 802

Antioxidants and Antioxidant / Antioxidative Activity (Especially in 
Soybeans and Soyfoods) 81, 561

Aquaculture. See Fish or Crustaceans (e.g. Shrimp) Fed Soybean 
Meal Using Aquaculture or Mariculture

Archer Daniels Midland Co. () (Decatur, Illinois; Minneapolis, 
Minnesota until 1969) 63, 153, 208, 281, 326, 430, 499, 585, 594, 
608, 621, 706, 715, 722, 739, 741, 745, 751, 762, 802, 807, 868, 
880, 888

Argentina. See Latin America, South America–Argentina

Arkady, British. See British Arkady Co. Ltd.

Asia, East–China (People’s Republic of China; Zhonghua Renmin 
Gonghe Guo). See also Hong Kong, Manchuria, and Tibet 39, 49, 
57, 60, 61, 65, 66, 67, 68, 70, 77, 78, 81, 89, 95, 107, 109, 116, 123, 
128, 208, 219, 229, 239, 246, 453, 544, 546, 600, 602, 729, 794, 
795, 819, 856, 868, 871, 893

Asia, East–China–Soybean Production, Area and Stocks–Statistics, 
Trends, and Analyses 600, 871

Asia, East (General) 475, 729

Asia, East–Hong Kong Special Administrative Region (SAR) 
(British Colony until 1 July 1997, then returned to China) 868

Asia, East–Japan (Nihon or Nippon) 14, 17, 19, 20, 21, 23, 26, 37, 
39, 40, 42, 43, 44, 45, 46, 47, 49, 70, 86, 90, 118, 119, 120, 208, 
227, 229, 243, 332, 382, 395, 401, 412, 453, 458, 480, 481, 485, 
490, 501, 546, 577, 729, 868

Asia, East–Japanese overseas. See Japanese Overseas, Especially 
Work with Soy

Asia, East–Korea (North and South; Formerly Also Spelled Corea 
and Called “Chosen” by the Japanese [1907-1945]) 39, 70, 729, 856

Asia, East–Koreans overseas. See Koreans Overseas, Especially 
Work with Soy

Asia, East–Manchuria. See South Manchuria Railway and the South 
Manchuria Railway Company (Minami Manshu Tetsudo K.K.)

Asia, East–Manchuria (Called Manchoukuo or Manchukuo by 
Japanese 1932-45; The Provinces of Heilongjiang [Heilungkiang], 
Jilin [Kirin], and Liaoning Were Called Northeast China after 1950) 

19, 20, 21, 37, 39, 40, 42, 43, 44, 45, 49, 70, 81, 82, 229, 453

Asia, East–Manchuria–Soybean Production, Area and Stocks–
Statistics, Trends, and Analyses 82

Asia, East–Taiwan (Republic of China. Widely called by its 
Portuguese name, Formosa, from the 1870s until about 1945) 227

Asia (General, Including East, Southeast, South, Middle East, and 
Central) 505

Asia, Middle East–Afghanistan, Islamic State of 847, 861

Asia, Middle East–Cyprus 70

Asia, Middle East–Introduction of Soybeans to. Earliest document 
seen concerning soybeans in a certain Middle Eastern country 70

Asia, Middle East–Introduction of Soybeans to. Earliest document 
seen concerning soybeans or soyfoods in connection with (but not 
yet in) a certain Middle Eastern country 70

Asia, Middle East–Introduction of Soybeans to. Earliest document 
seen concerning the cultivation of soybeans in a certain Middle 
Eastern country 70

Asia, Middle East–Israel and Judaism (State of Israel, Medinat 
Israel; Established May 1948; Including West Bank, Gaza Strip, and 
Golan Heights Since 1967) 70, 741

Asia, Middle East–Kuwait (Dowlat al-Kuwait) 587

Asia, Middle East, Mideast, or Near East (General) 428

Asia, Middle East–Palestine (Divided between Israel and Jordan in 
1948-49) 70

Asia, Middle East–Turkey (Including Anatolia or Asia Minor) 70

Asia, South–Bangladesh, People’s Republic of (East Bengal [See 
India] from 1700s-1947, and East Pakistan [See Pakistan] from 
1947-1971) 70

Asia, South–Bhutan, Kingdom of 70

Asia, South–India (Bharat, Including Sikkim, and Andaman and 
Nicobar Islands) 70, 85, 86, 102, 105, 127, 128, 546, 600, 727, 729, 
760, 794, 847, 855, 861

Asia, South–India, Northeast / North-East. The Contiguous Seven 
Sister States and Sikkim–Which are Ethnically Distinct. The States 
are Arunachal Pradesh, Assam, Manipur, Meghalaya, Mizoram, 
Nagaland, and Tripura 70

Asia, South–Nepal, Kingdom of 70, 736, 737, 873

Asia, South–Pakistan, Islamic Republic of (Part of British India 
until 1947. Divided into West Pakistan and East Pakistan 1947-
1971, when East Pakistan Became Independent as Bangladesh) 70, 
847, 861
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Asia, South–Sri Lanka, Democratic Socialist Republic of (Ceylon 
before 22 May 1972. Serendib was the ancient Arabic name) 70

Asia, Southeast–Cambodia, Kingdom of (Kampuchea from 1979 to 
the 1980s; Also Khmer Republic) 70

Asia, Southeast (General) 229, 453

Asia, Southeast–Indonesia (Netherland(s) Indies, Netherlands East 
Indies, or Dutch East Indies before 1945) (Including Islands of 
Java, Borneo, Celebes, Lesser Sunda, Moluccas, New Guinea [West 
Irian], and Sumatra) 27, 39, 70, 827, 832, 856

Asia, Southeast–Laos 70

Asia, Southeast–Malaysia, Federation of (Including East Malaysia 
Composed of Sarawak and Sabah. British Borneo or North Borneo 
from about 1881 to 1963). Federation of Malaya before 1963 70, 
729, 795, 856

Asia, Southeast–Myanmar / Burma. Offi cially Union of Myanmar 
70

Asia, Southeast–Philippines, Republic of the 52, 70, 71, 93, 106, 
186, 729, 795, 832

Asia, Southeast–Thailand, Kingdom of (Siam before 1939) 70, 319, 
729, 856

Asia, Southeast–Vietnam / Viet Nam, Socialist Republic of 
(North and South) (Divided by French into Tonkin, Annam, and 
Cochinchine from 1887-1945) 30, 70, 855

Australia. See Oceania–Australia

AVRDC–The World Vegetable Center. Named Asian Vegetable 
Research and Development Center (AVRDC) from 1971 to 2008 
(Shanhua, Taiwan) 227

Bacon or bacon bits, meatless. See Meat Alternatives–Meatless 
Bacon, Ham, Chorizo and Other Pork-related Products

Barges used to transport soybeans. See Transportation of Mature 
Soybeans to Market, Transportation of Soybeans or Soy Products to 
Market by Water Using Barges, Junks, etc

Bean curd. See Tofu

Bean curd skin. See Yuba

Bean paste. See Miso

Beef alternatives. See Meat Alternatives–Beef Alternatives, 
Including Beef Jerky, etc. See also Meatless Burgers

Benni, Benne, Benniseed. See Sesame Seed

Bibliographies and / or Reviews of the Literature (Contains More 
Than 50 References or Citations) 39, 70, 81, 126, 158, 194, 222, 

230, 237, 366, 404, 453, 475, 528, 611, 724, 726, 727, 760, 764, 
829, 860

Binder for Sand Foundry Cores–Industrial Uses of Soy Oil as a 
Drying Oil 81, 92, 158, 233, 475

Biographies, Biographical Sketches, and Autobiographies–See also: 
Obituaries 6, 130, 351, 352, 569, 570

Biotechnology applied to soybeans. See Genetic Engineering, 
Transgenics, Transgenic Plants and Biotechnology / Biotech

Black soybeans. See Soybean Seeds–Black

Boone Valley Cooperative Processing Association (Eagle Grove, 
Iowa) 705, 706

Botany–Soybean 70, 262

Bowen, Samuel (1732-1777)–He Introduced the Soybean to North 
America in 1765. See also: (1) His Ancestors and Descendants. (2) 
James Flint 469, 872

Boyer, Robert. See Ford, Henry

Bran, soy. See Fiber, Soy

Brassica napus. See Rapeseed

Brassica napus (L.) var. napus. See Canola

Brazil. See Latin America, South America–Brazil

Breeding of soybeans. See Genetic Engineering, Transgenics, 
Transgenic Plants and Biotechnology / Biotech, Variety 
Development and Breeding

Breeding of Soybeans and Classical Genetics 70

Breeding soybeans for food uses. See Soybean Production–Variety 
Development, Breeding, Selection, Evaluation, Growing, or 
Handling of Soybeans for Food Uses

Brew fl akes, soybean. See Soy Flour or Flakes–Use in Brewing

British Arkady Company Ltd. and British Arkady Holdings Ltd. 
(Manchester, England). Subsidiary of  of the USA. Including the 
Haldane Foods Group 430

British Columbia. See Canadian Provinces and Territories–British 
Columbia

Brown rice. See Rice, Brown

Buckeye Cotton Oil Co. See Procter & Gamble Co.

Building materials. See Adhesives or Glues for Plywood, Other 
Woods, Wallpaper, or Building Materials

Bunge Corp. (White Plains, New York). Including Lauhoff Grain 
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Co. (Danville, Illinois) since 1979 208, 647, 745, 868, 880

Burgers, meatless. See Meat Alternatives–Meatless Burgers and 
Patties

Burlison, William Leonidas (1882-1958, Univ. of Illinois) 63

Burma. See Asia, Southeast–Myanmar

Cake or meal, soybean. See Soybean Meal

Calcium Availability, Absorption, and Content of Soybeans, and 
Soybean Foods and Feeds 43

California. See United States–States–California

Canada 70, 129, 290, 305, 354, 403, 416, 417, 447, 471, 507, 526, 
528, 581, 590, 597, 600, 607, 610, 617, 618, 619, 620, 631, 647, 
654, 671, 705, 712, 729, 748, 758, 775, 794, 831, 834, 838, 844, 
846, 861, 866

Canada. See Ontario Soybean Growers (Marketing Board)

Canada–Soybean crushers, early. See Soybean Crushers (Canada), 
Early (Before 1941)

Canadian Provinces and Territories–British Columbia 244, 290, 
305, 647

Canadian Provinces and Territories–Ontario 129, 403, 416, 447, 
507, 526, 528, 581, 590, 607, 610, 617, 618, 619, 620, 631, 647, 
654, 671, 748, 758, 775, 831, 834, 838, 846

Canadian Provinces and Territories–Québec (Quebec) 618, 748

Canadian Provinces and Territories–Saskatchewan 354, 712, 748

Candles, Crayons, and Soybean Wax–Industrial Uses of Soy Oil as 
an Hydrogenated Oil 92, 602, 648, 649

Cannabis sativa. See Hemp

Canola (Brassica napus (L.) var. napus)–An Improved Variety of 
the Rape Plant or Rapeseed Having Seeds with Little or No Erucic 
Acid 561

Carbohydrates (General). See also: Starch, Dietary Fiber, and 
Oligosaccharides (Complex Sugars) 236

Cargill, Inc. (Minneapolis, Minneapolis) 208, 215, 326, 427, 507, 
585, 660, 751, 788, 868, 880

Caribbean. See Latin America–Caribbean

Carver, George Washington (ca. 1864-1943, Tuskegee Inst., 
Alabama)–Work with Soybeans, Soyfoods, Peanuts, or Chemurgy, 
and the Carver Laboratory in Dearborn, Michigan 110

Catsup or Catchup. See Ketchup, Catsup, Catchup, Ketchop, 
Ketchap, Katchup, etc. Word Mentioned in Document

Cenex. See CHS Cooperatives

Central America. See Latin America–Central America

Central Soya Co. (Fort Wayne, Indiana). Maker of Master Mix 
Feeds. Acquired in Oct. 1987 by the Ferruzzi Group in Ravenna, 
Italy. In 1991 became part of CSY Agri-Processing, Inc. [a holding 
company], operating as a member of the Eridania / Beghin-Say 
agro-industrial group, within Ferruzzi-Montedison. Acquired in 
Oct. 2002 by Bunge 208, 237, 266, 274, 283, 285, 288, 297, 312, 
326, 337, 353, 647, 909

Cereol. See Ferruzzi-Montedison (Italy)

Ceylon. See Asia, South–Sri Lanka

Checkoff programs (state and national). See American Soybean 
Association (ASA)–Checkoff Programs

Cheese. See Soy Cheese or Cheese Alternatives

Chemical / Nutritional Composition or Analysis of Seeds, Plants, 
Foods, Feeds, Nutritional Components 39

Chemistry and Soils, Bureau. See United States Department 
of Agriculture (USDA)–Bureau of Agricultural and Industrial 
Chemistry

Chemurgy, the Farm Chemurgic Movement, and the Farm 
Chemurgic Council (USA, 1930s to 1950s, Including Wheeler 
McMillen, William J. Hale, and Francis P. Garvan) 63, 229, 335, 
381, 453, 475

Chiang, soybean (from China). See Jiang–Chinese-Style Fermented 
Soybean Paste

Chicken, meatless. See Meat Alternatives–Meatless Chicken, 
Goose, Duck, and Related Poultry Products. See also Meatless 
Turkey

China. See Asia, East–China

Chinese Medicine, Traditional, Including Heating-Cooling or Hot-
Cold Foods and Medicines 246

Chocolate substitute made from roasted soybeans. See Soy 
Chocolate

Chronology / Timeline 227, 286, 329, 405, 455, 457, 464, 496, 640, 
647, 651, 661, 683, 720, 751, 765, 770, 832, 836, 870, 899

CHS Cooperatives, Including Cenex, Inc. and Harvest States 
Cooperatives (Which Includes Honeymead) 655, 660

Climate change. See Global Warming / Climate Change as 
Environmental Issues

Coconut Milk and Cream. Or Coconuts Used to Flavor Soymilk, 
Rice Milk, etc.. 561
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Coffee Creamer, Whitener or Lightener (Non-Dairy–Usually 
Contains Soy) 592

Coffee, soy. See Soy Coffee

Color of soybean seeds. See Seed Color (Soybeans)–Specifi c 
Varieties), Soybean Seeds (of different colors)

Commercial Soy Products–New Products, Mostly Foods 254, 515, 
527

Compact Discs (CD-ROM)–References to a Compact Disc in Non-
CD Documents 604

Component / value-based pricing of soybeans. See Seed Quality

Composition of soybeans, soyfoods, or feeds. See Chemical / 
Nutritional Composition or Analysis

Computerized Databases and Information Services, Information or 
Publications About Those Concerning Soya 237, 262, 404

Conservation of soils. See Soil Science–Soil Conservation or Soil 
Erosion

ContiGroup Companies, Inc. Named Continental Grain Co. until 
1999 (New York, New York) 208

Continental Grain Co. See ContiGroup Companies, Inc.

Cookery, Cookbooks, Cooking Videos, and Recipes–Mostly Using 
Soy, Mostly Vegetarian. See also: the Subcategories–Vegetarian 
Cookbooks, Vegan Cookbooks 448, 604, 777, 909

Cooperative Enterprises, Ventures, Research, or Experiments, and 
Cooperatives / Co-ops, Worldwide. See also: Soybean Crushers 
(USA)–Cooperative Crushers 230, 285, 307, 320, 437, 462, 545, 
638, 664, 711, 776

Cooperative soybean crushers. See Soybean Crushers (USA), 
Cooperative

Cooperatives. See United States Department of Agriculture 
(USDA)–Agricultural Cooperative Service

Corn / Maize (Zea mays L. subsp. mays)–Including Corn Oil, Corn 
Germ Oil, Meal, Starch, and Gluten 152, 234, 243, 248, 340, 344, 
348, 361, 371, 377, 381, 430, 434, 445, 455, 464, 475, 510, 513, 
561, 595, 597, 601, 621, 628, 635, 656, 660, 692, 705, 706, 719, 
732, 739, 743, 745, 760, 762, 770, 773, 775, 794, 797, 806, 826, 
843

Cotton Cloth, Fabric, Textile, Yarn, Fibers or Raw Cotton in Bales, 
All from the Boll of the Cotton Plant (Gossypium sp. L.) 153

Cottonseed Meal and Cake (Defatted). Previously Spelled Cotton-
Seed Cake 561

Cottonseed Oil. Previously Spelled Cotton-Seed Oil or Cotton Oil 

10, 13, 27, 31, 33, 35, 66, 67, 79, 107, 111, 124, 154, 185, 205, 210, 
229, 234, 453, 561, 727, 760

Cows / Cattle for Dairy Milk and Butter Fed Soybeans, Soybean 
Forage, or Soybean Cake or Meal as Feed 70

Crayons. See Candles, Crayons, and Soybean Wax

Cream, sour, alternative. See Sour Cream Alternatives

Creamer or soy cream for coffee. See Coffee Creamer / Whitener

Crown Iron Works Co. (Minneapolis, Minnesota). Maker of 
Soybean Processing Equipment. Acquired by CPM (Formerly 
California Pellet Mill, Waterloo, Iowa) on 16 Aug. 2007 767, 780, 
791, 798, 832

Crushing, soybean–equipment manufacturers. See Anderson 
International Corp., Crown Iron Works Co.

Crushing statistics for soybeans, and soy oil and meal production 
and consumption. See individual geographic regions (such as Asia, 
Europe, Latin America, United States, World, etc.) and nations 
within each region

CSY Agri-Processing, Inc. See Central Soya Co. (Fort Wayne, 
Indiana)

Cultural Practices, Cultivation & Agronomy (Including Crop 
Management, Erosion, Planting, Seedbed Preparation, Water 
Management / Irrigation) 70, 403

Culture Media / Medium (for Growing Microorganisms)–Industrial 
Uses of Soybeans, as in Antibiotic / Antibiotics Industry 453

Dairy alternatives (soy based). See Coffee Creamer / Whitener or 
Cream Alternative, Sour Cream Alternatives, Soy Cheese or Cheese 
Alternatives, Soy Yogurt, Soymilk, Soymilk, Fermented, Tofu (Soy 
Cheese), Whip Topping

Dannen Mills (St. Joseph, Missouri). Sold (Oct. 1963) to Farmers 
Union Cooperative Marketing Assoc. (CMA) in Kansas City 705

Dawson Mills (Dawson, Minnesota) (Tri-County Soy Bean Co-
operative Association until 1969) and Dawson Food Ingredients 
(from 1974)–Cooperative 705

Demos, Steve. See White Wave, Inc. (Boulder, Colorado)

Detergents or soaps made from soy oil. See Soaps or Detergents

Developing countries, soybean production in. See Tropical and 
Subtropical Countries, Soybean Production in (Mostly in

Diabetes and Diabetic Diets 92, 246, 430

Dies, Edward Jerome (1891-1979) 63

Diesel Fuel, SoyDiesel, Biodiesel–Interchem Industries, 
Inc., Interchem Environmental, Inc., Midwest Biofuels, Ag 
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Environmental Processing (AEP), Bill Ayres and Doug Pickering. 
Pioneer Biodiesel Makers and Marketers in the USA 244, 249, 254, 
264, 269, 273, 279, 283, 284, 286, 287, 290, 291, 293, 296, 301, 
305, 306, 313, 318, 319, 326, 332, 344, 345, 360, 382, 383, 390, 
391, 405, 412, 420, 424, 426, 452, 457, 468, 476, 481, 507, 512, 
536, 538, 545, 552, 706, 712, 730, 761, 765, 766, 767, 768, 769, 
770, 771, 772, 778, 779, 780

Diesel Fuel, SoyDiesel, Biodiesel–Kenlon Johannes, Pioneer in the 
USA 256, 257, 260, 261, 264, 265, 268, 272, 273, 281, 283, 284, 
286, 289, 293, 294, 296, 297, 298, 300, 301, 302, 304, 314, 316, 
317, 320, 322, 323, 326, 329, 332, 334, 340, 344, 351, 358, 359, 
360, 361, 364, 373, 379, 382, 388, 401, 412, 433, 435, 439, 440, 
443, 444, 481, 485, 489, 502, 507, 520, 569, 570, 572, 765, 766, 
767, 769, 770, 771, 772

Diesel Fuel, SoyDiesel, Biodiesel, or Artifi cial Petroleum (Made 
from Methyl Esters of Soybean Oil) 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 
12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 
30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 
48, 49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 
66, 67, 68, 69, 70, 71, 72, 73, 74, 75, 76, 77, 78, 79, 80, 81, 82, 83, 
84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95, 96, 97, 98, 99, 100, 
101, 102, 103, 104, 105, 106, 107, 108, 109, 110, 111, 112, 113, 
114, 115, 116, 117, 118, 119, 120, 121, 122, 123, 124, 125, 126, 
127, 128, 129, 130, 131, 132, 133, 134, 135, 136, 137, 138, 139, 
140, 141, 142, 143, 144, 145, 146, 147, 148, 149, 150, 151, 152, 
153, 154, 155, 156, 157, 158, 159, 160, 161, 162, 163, 164, 165, 
166, 167, 168, 169, 170, 171, 172, 173, 174, 175, 176, 177, 178, 
179, 180, 181, 182, 183, 184, 185, 186, 187, 188, 189, 190, 191, 
192, 193, 194, 195, 196, 197, 198, 199, 200, 201, 202, 203, 204, 
205, 206, 207, 208, 209, 210, 211, 212, 213, 214, 215, 216, 217, 
218, 219, 220, 221, 222, 223, 224, 225, 226, 227, 228, 229, 230, 
231, 232, 233, 234, 235, 236, 237, 238, 239, 240, 241, 242, 243, 
244, 245, 246, 247, 248, 249, 250, 251, 252, 253, 254, 255, 256, 
257, 258, 259, 260, 261, 262, 263, 264, 265, 266, 267, 268, 269, 
270, 271, 272, 273, 274, 275, 276, 277, 278, 279, 280, 281, 282, 
283, 284, 285, 286, 287, 288, 289, 290, 291, 292, 293, 294, 295, 
296, 297, 298, 299, 300, 301, 302, 303, 304, 305, 306, 307, 308, 
309, 310, 311, 312, 313, 314, 315, 316, 317, 318, 319, 320, 321, 
322, 323, 324, 325, 326, 327, 328, 329, 330, 331, 332, 333, 334, 
335, 336, 337, 338, 339, 340, 341, 342, 343, 344, 345, 346, 347, 
348, 349, 350, 351, 352, 353, 354, 355, 356, 357, 358, 359, 360, 
361, 362, 363, 364, 365, 366, 367, 368, 369, 370, 371, 372, 373, 
374, 375, 376, 377, 378, 379, 380, 381, 382, 383, 384, 385, 386, 
387, 388, 389, 390, 391, 392, 393, 394, 395, 396, 397, 398, 399, 
400, 401, 402, 403, 404, 405, 406, 407, 408, 409, 410, 411, 412, 
413, 414, 415, 416, 417, 418, 419, 420, 421, 422, 423, 424, 425, 
426, 427, 428, 429, 430, 431, 432, 433, 434, 435, 436, 437, 438, 
439, 440, 441, 442, 443, 444, 445, 446, 447, 448, 449, 450, 451, 
452, 453, 454, 455, 456, 457, 458, 459, 460, 461, 462, 463, 464, 
465, 466, 467, 468, 469, 470, 471, 472, 473, 474, 475, 476, 477, 
478, 479, 480, 481, 482, 483, 484, 485, 486, 487, 488, 489, 490, 
491, 492, 493, 494, 495, 496, 497, 498, 499, 500, 501, 502, 503, 
504, 505, 506, 507, 508, 509, 510, 511, 512, 513, 514, 515, 516, 
517, 518, 519, 520, 521, 522, 523, 524, 525, 526, 527, 528, 529, 
530, 531, 532, 533, 534, 535, 536, 537, 538, 539, 540, 541, 542, 
543, 544, 545, 546, 547, 548, 549, 550, 551, 552, 553, 554, 555, 
556, 557, 558, 559, 560, 561, 562, 563, 564, 565, 566, 567, 568, 
569, 570, 571, 572, 573, 574, 575, 576, 577, 578, 579, 580, 581, 

582, 583, 584, 585, 586, 587, 588, 589, 590, 591, 592, 593, 594, 
595, 596, 597, 598, 599, 600, 601, 602, 603, 604, 605, 606, 607, 
608, 609, 610, 611, 612, 613, 614, 615, 616, 617, 618, 619, 620, 
621, 622, 623, 624, 625, 626, 627, 628, 629, 630, 631, 632, 633, 
634, 635, 636, 637, 638, 639, 640, 641, 642, 643, 644, 645, 646, 
647, 648, 649, 650, 651, 652, 653, 654, 655, 656, 657, 658, 659, 
660, 661, 662, 663, 664, 665, 666, 667, 668, 669, 670, 671, 672, 
673, 674, 675, 676, 677, 678, 679, 680, 681, 682, 683, 684, 685, 
686, 687, 688, 689, 690, 691, 692, 693, 694, 695, 696, 697, 698, 
699, 700, 701, 702, 703, 704, 705, 706, 707, 708, 709, 710, 711, 
712, 713, 714, 715, 716, 717, 718, 719, 720, 721, 722, 723, 724, 
725, 726, 727, 728, 729, 730, 731, 732, 733, 734, 735, 736, 737, 
738, 739, 740, 741, 742, 743, 744, 745, 746, 747, 748, 749, 750, 
751, 752, 753, 754, 755, 756, 757, 758, 759, 760, 761, 762, 763, 
764, 765, 766, 767, 768, 769, 770, 771, 772, 773, 774, 775, 776, 
777, 778, 779, 780, 781, 782, 783, 784, 785, 786, 787, 788, 789, 
790, 791, 792, 793, 794, 795, 796, 797, 798, 799, 800, 801, 802, 
803, 804, 805, 806, 807, 808, 809, 810, 811, 812, 813, 814, 815, 
816, 817, 818, 819, 820, 821, 822, 823, 824, 825, 826, 827, 828, 
829, 830, 831, 832, 833, 834, 835, 836, 837, 838, 839, 840, 841, 
842, 843, 844, 845, 846, 847, 848, 849, 850, 851, 852, 854, 855, 
856, 857, 858, 859, 860, 861, 862, 863, 864, 865, 866, 867, 868, 
869, 870, 871, 872, 873, 874, 875, 876, 877, 878, 879, 880, 881, 
882, 883, 884, 885, 886, 887, 888, 889, 890, 891, 892, 893, 894, 
895, 896, 897, 898, 899, 900, 901, 902, 903, 904, 905, 906, 907, 
908, 909

Diesel, soy. See National Biodiesel Board

Directories–Soybean Processors (Including Soyfoods 
Manufacturers), Researchers, Conference Attendees, and Other 
Names and Addresses Related to Soyfoods, Vegetarianism, 
Macrobiotics, etc. See also Directories–Japanese American in USA 
70, 745

Diseases of Soybeans (Bacterial, Fungal, and Viral / Virus). See 
also: Nematode Disease Control 70, 482, 683, 909

Diseases, plant protection from. See Soybean Rust

District of Columbia. See United States–States–District of 
Columbia

Documents with More Than 20 Keywords 39, 63, 70, 81, 92, 153, 
208, 227, 229, 233, 236, 243, 246, 344, 402, 430, 449, 453, 475, 
507, 561, 600, 602, 647, 683, 705, 712, 745, 751, 771, 847, 861

Douchi or doushi or dow see or dowsi. See Fermented Black 
Soybeans

Drackett Co. (The) (Cincinnati and Sharonville [or Evendale], 
Ohio) 153, 243

Dried-frozen tofu. See Tofu, Frozen, Dried-frozen, or Dried Whole

Drying of soybeans. See Storage of Seeds

Dust Suppressants and Dust Control–Industrial Uses of Soy Oil as 
a Non-Drying Oil 215, 216, 226, 229, 236, 237, 243, 341, 447, 453, 
469, 475, 666
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Earliest document seen... See Historical–Earliest Document Seen

Ecology (“The Mother of All the Sciences”) and Ecosystems 274, 
283, 337, 381, 723, 847

Economic Research Service of USDA. See United States 
Department of Agriculture (USDA)–Economic Research Service 
(ERS)

Economics of soybean production and hedging. See Marketing 
Soybeans

Edamamé. See Green Vegetable Soybeans, Green Vegetable 
Soybeans–Edamamé

Edible Soy Products, makers of Pro-Nuts (Hudson, Iowa). See 
Solnuts B.V.

Egypt. See Africa–Egypt

Eichberg, Joseph. See American Lecithin Corp.

Embargoes, tariffs, duties. See Trade Policies (International) 
Concerning Soybeans, Soy Products, or Soyfoods–Tariffs, Duties, 
Embargoes, Moratoriums

Energy Consumption during Crop Production, Food Processing, 
etc.. 171, 234, 349

Energy, renewable, from soybeans. See Diesel Fuel, SoyDiesel, 
Biodiesel, or Artifi cial Petroleum

England. See Europe, Western–United Kingdom

Environmental issues, concerns, and protection. See Water Use, 
Misuse, and Scarcity

Environmental Issues, Concerns, and Protection (General, Including 
Deep Ecology, Pollution of the Environment, Renewable Energy, 
etc.). See also Global Warming / Climate Change, and Water Use 
262, 723, 824, 847, 861

Enzyme active soy fl our. See Soy Flour, Grits, and Flakes–Enzyme 
Active

Enzymes–Commercial Enzyme Preparations Used in 
Making Soyfoods by Hydrolyzing or Modifying Soy Protein, 
Carbohydrates, or Lipids (Including Phosphatides) 158

Enzymes in Soybean Seeds–Lipoxygenase (Formerly Called 
Lipoxidase) and Its Inactivation 561

Equipment for soybean crushing–manufacturers. See Anderson 
International Corp., Crown Iron Works Co.

Erosion of soils. See Soil Science–Soil Conservation or Soil 
Erosion

Estrogens in plants. See Phytoestrogens

Ethanol (ethyl alcohol). See Solvents

Etymology. See the specifi c product concerned (e.g. soybeans, tofu, 
soybean meal, etc.)

Etymology of the Words “Soya,” “Soy,” and “Soybean” and their 
Cognates / Relatives in Various Languages 70

Europe, Eastern–Bulgaria 58, 82

Europe, Eastern–Czech Republic (Ceská Republika; Including 
Bohemia or Cechy, and Moravia or Morava. From 1918 until 1 
Jan. 1993, Western Part of Czechoslovakia, which also included 
Slovakia or Slovensko) 488

Europe, Eastern–Czechoslovakia (From 1918 until 1 Jan. 1993; 
then divided into The Czech Republic [formerly Bohemia and 
Moravia], and Slovakia [offi cially “The Slovak Republic”]) 70, 82, 
488

Europe, Eastern–Hungary (Magyar Köztársaság) 70, 80, 558, 595, 
712

Europe, Eastern–Poland 55, 70, 599

Europe, Eastern–Romania (Including Moldavia and Bessarabia until 
1940-44). Also spelled Rumania 70, 80, 82, 855

Europe, Eastern–Russia (Russian Federation; Formerly Russian 
SFSR, a Soviet Republic from 30 Dec. 1922 to Dec. 1991) 1, 81, 
856

Europe, Eastern–Slovakia (Slovak Republic, or Slovensko; Eastern 
Part of Czechoslovakia from 1918 until 1 Jan. 1993) 488, 712

Europe, Eastern–Soybean Production, Area and Stocks–Statistics, 
Trends, and Analyses 82

Europe, Eastern–USSR (Union of Soviet Socialist Republics or 
Soviet Union; called Russia before 30 Dec. 1922. Ceased to exist 
on 26 Dec. 1991) 70, 81, 208, 257, 832, 847, 855, 888

Europe–European Union (EU) or European Economic Community 
(EEC; also known as the Common Market), renamed the European 
Community (Headquarters: Brussels, Belgium) 208, 312, 430, 546, 
720, 726, 845, 855, 860

Europe, Western 266, 337, 637

Europe, Western–Austria (Österreich) 70, 238, 248, 251, 252, 266, 
267, 269, 285, 292, 295, 344, 353, 370, 374, 456, 479, 487, 488, 
499, 559, 720, 729, 845

Europe, Western–Belgium, Kingdom of 7, 10, 16, 25, 70, 73, 79, 
100, 128, 499, 546, 712, 751, 760, 764

Europe, Western–Denmark (Danmark; Including the Province of 
Greenland [Kalaallit Nunaat]) 82, 599
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Europe, Western–Finland (Suomen Tasavalta) 750

Europe, Western–France (République Française) 1, 3, 4, 6, 8, 9, 11, 
12, 13, 16, 18, 22, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 38, 48, 50, 
51, 53, 54, 56, 59, 70, 72, 74, 75, 82, 83, 84, 87, 88, 94, 96, 97, 98, 
99, 101, 104, 106, 109, 112, 113, 114, 121, 125, 130, 208, 227, 266, 
366, 374, 430, 446, 456, 487, 499, 640, 647, 653, 720, 760, 793, 
795, 847

Europe, Western–Germany (Deutschland; Including East and West 
Germany, Oct. 1949–July 1990) 1, 2, 4, 5, 6, 39, 41, 55, 70, 71, 74, 
76, 79, 81, 82, 83, 89, 130, 183, 208, 227, 241, 266, 269, 278, 312, 
374, 415, 456, 480, 492, 499, 594, 599, 637, 720, 722, 723, 726, 
793, 795, 832, 855, 860

Europe, Western–Greece (Hellenic Republic–Elliniki Dimokratia–
Hellas. Including Crete, Kríte, Kriti, or Creta, and Epirus or 
Epeiros) 855

Europe, Western–Ireland, Republic of (Éire; Also Called Irish 
Republic) 473

Europe, Western–Italy (Repubblica Italiana) 62, 69, 70, 153, 227, 
266, 270, 274, 283, 285, 312, 318, 326, 337, 344, 353, 373, 374, 
381, 456, 499, 720, 795

Europe, Western–Netherlands, Kingdom of the (Koninkrijk der 
Nederlanden), Including Holland 27, 70, 82, 206, 430

Europe, Western–Portugal (República Portuguesa; Including Macao 
/ Macau {Until 1999} and the Azores) 855

Europe, Western–Spain, Kingdom of (Reino de España) 70, 312, 
326, 490, 712, 855

Europe, Western–Sweden, Kingdom of (Konungariket Sverige) 
227, 229, 269

Europe, Western–Switzerland (Swiss Confederation) 70, 266, 269, 
274, 353, 374, 793

Europe, Western–United Kingdom of Great Britain and Northern 
Ireland (UK–Including England, Scotland, Wales, Channel Islands, 
Isle of Man, Gibraltar) 1, 2, 15, 16, 25, 27, 39, 46, 47, 70, 79, 82, 
103, 153, 165, 170, 229, 374, 427, 453, 456, 683, 709, 751, 774, 
791, 845

Expellers. See Soybean Crushing–Equipment–Screw Presses and 
Expellers

Experiment stations (state) in USA. See Agricultural Experiment 
Stations in the United States

Explosions or fi res. See Soybean Crushing–Explosions and/or Fires 
in Soybean Solvent Extraction Plants

Explosives Made from Soy Oil or Glycerine–Industrial Uses of Soy 
Oil as a Non-Drying Oil 350

Exports. See Trade of Soybeans, Oil & Meal, or see Individual 

Soyfoods Exported

Extruders, Extrusion Cooking, Extrusion Cookers and Expanders. 
See also Low Cost Extrusion Cookers (LEC / LECs) 153, 432, 561

Farm machinery. See Tractors

Farmland Industries, Inc. Named Consumers Cooperative 
Association from 1934 to 1 Sept. 1966. Declared Bankruptcy in 
May 2002 545, 552, 660, 705

Fatty Acids for Non-Drying or Drying Applications (As in Hot-Melt 
Glues or the Curing Component of Epoxy Glues)–Industrial Uses 
of Soy Oil 19, 20, 39, 40, 42, 45, 81, 158, 233, 236, 341, 350, 453, 
561, 600

Feed manufacturing companies. See Ralston Purina Company

Feeds / Forage from Soybean Plants–Hay (Whole Dried Soybean 
Plants, Foliage and Immature Seed Included) 39, 561

Feeds / Forage from Soybean Plants–Pasture, Grazing or Foraging 
70

Feeds / Forage from Soybean Plants–Silage / Ensilage Made in a 
Silo 70

Feeds Made from Soybean Meal (Defatted) 215, 243

Feeds, Other Types (Okara, Calf Milk Replacers, Soybean Hulls, 
etc.) 237

Feeds–Soybeans, soybean forage, or soy products fed to various 
types of animals. See The type of animal–chickens, pigs, cows, 
horses, etc.

Fermented Black Soybeans–Whole Soybeans Fermented with 
Salt–Also called Fermented Black Beans, Salted Black Beans, 
Salty Black Beans, Black Fermented Beans, Black Beans, Black 
Bean Sauce, Black Bean and Ginger Sauce, Chinese Black Beans, 
Preserved Black Beans or Preserved Chinese Black Beans. In 
Chinese (Mandarin): Shi, Doushi, or Douchi (pinyin), Tou-shih, 
Toushih, or Tou-ch’ih (Wade-Giles). Cantonese: Dow see, Dow si, 
Dow-si, Dowsi, or Do shih. In Japan: Hamanatto, Daitokuji Natto, 
Shiokara Natto, or Tera Natto. In the Philippines: Tausi or Taosi / 
Tao-si. In Malaysia or Thailand: Tao si. In Indonesia: Tao dji, Tao-
dji, or Tao-djie 39, 70

Fermented Soyfoods and Their Fermentation (General). See also: 
Microbiology and Bacteriology–History of Early Discoveries 237

Fermented Specialty Soyfoods–Soy Wine, Cantonese Wine Starter 
(Kiu-Tsee / Tsée), Soy Fermentation Pellicle or Bean Ferment (Tou 
Huang), Soyidli / Idli, Dosa / Dosai, Dhokla, and Soy Ogi 109

Fermented tofu. See Tofu, Fermented

Fermented whole soybeans. See Natto, Dawa-dawa, Kinema, Thua-
nao
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Ferruzzi-Montedison (Italy). Purchased Central Soya Co. (USA) in 
Oct. 1987. European crushing operations renamed Cereol on 1 Jan. 
1990. Cereol acquired by Bunge in April 2003 266, 270, 274, 283, 
285, 288, 312, 317, 318, 326, 337, 353, 381, 647

Fertilizer, soybean meal used as. See Soybean Meal / Cake, Fiber 
(as from Okara), or Shoyu Presscake as a Fertilizer or Manure for 
the Soil

Fiber–Okara or Soy Pulp, the Residue Left from Making Soymilk 
or Tofu. Also called Bean Curd Residue, Soybean Curd Residue, 
Dou-fu-zha (Pinyin) 110, 561, 777, 909

Fiber, Soy–Bran (Pulverized Soybean Hulls / Seed Coats) and Other 
Uses of Soybean Hulls 475, 484

Fibers (Artifi cial Wool or Textiles Made from Spun Soy Protein 
Fiber, Including Azlon, Soylon, and Soy Silk / Soysilk)–Industrial 
Uses of Soy Proteins 70, 103, 153, 237, 243, 386, 447, 453, 475, 
561

Fiji. See Oceania–Fiji

Fires or explosions. See Soybean Crushing–Explosions and/or Fires 
in Soybean Solvent Extraction Plants

Fish or Crustaceans (e.g., Shrimp) Fed Soybean Meal or Oil as Feed 
Using Aquaculture or Mariculture 399, 600, 615, 893

Flatulence or Intestinal Gas–Caused by Complex Sugars (As the 
Oligosaccharides Raffi nose and Stachyose in Soybeans), by Fiber, 
or by Lactose in Milk 246, 561

Flax plant or fl axseed. See Linseed Oil, Linseed Cake / Meal, or the 
Flax / Flaxseed Plant

Flour, soy. See Soy Flour

Foams for Fighting Fires–Industrial Uses of Soy Proteins (Foam, 
Foaming Agents) 243, 453, 475

Food and Drug Administration (FDA, U.S. Dept. of Health and 
Human Services) 391, 608, 683, 856

Food uses of soybeans, breeding for. See Variety Development, 
Breeding, Selection, Evaluation, Growing, or Handling of Soybeans 
for Food Uses

Foodservice and institutional feeding or catering. See School Lunch 
Program

Forage, soybean. See Feeds / Forage from Soybean Plants

Ford, Henry (1863-1947), and His Researchers–Work with Soy–
Robert Boyer, Frank Calvert, William Atkinson, Edsel Ruddiman, 
Bob Smith, Holton W. “Rex” Diamond, and Jan Willemse 63, 81, 
103, 153, 227, 229, 243, 335, 381, 453, 475, 649, 832

Foreign Agricultural Service of USDA. See United States 
Department of Agriculture (USDA)–Foreign Agricultural Service 

(FAS)

Foundry cores, binder. See Binder for Sand Foundry Cores

France. See Europe, Western–France

Frankfurters, hot dogs, or wieners–meatless. See Meat Alternatives–
Meatless Sausages

Frozen desserts, non-dairy. See Soy Ice Cream

Frozen tofu. See Tofu, Frozen, Dried-Frozen, or Dried Whole

Functional Foods, Nutraceuticals / Nutriceuticals, Designer Foods, 
or Medicinal Foods 561

Funk Brothers Seed Co. (Bloomington, Illinois). Founded in 1901 
by Eugene D. Funk, Sr. (1867-1944). Started selling soybeans in 
1903. Started Crushing Soybeans in 1924. Renamed Funk Seeds 
International by 1983 63

Ganmodoki. See Tofu, Fried

Gardner, Henry A. See Paint Manufacturers’ Association of the U.S.

Gas, intestinal. See Flatulence or Intestinal Gas

General Mills, Inc. (Minneapolis, Minneapolis) 153

Genetic Engineering, Transgenics, Transgenic Plants and 
Biotechnology / Biotech 246, 546, 561, 628

Genetics, soybean. See Breeding of Soybeans and Classical 
Genetics

Germany. See Europe, Western–Germany

Glidden Co. (The) (Chicago, Illinois, and Cleveland, Ohio). Incl. 
Durkee Famous Foods. See also: Julian, Percy 63, 229, 453

Global Warming / Climate Change as Environmental Issues 246, 
262, 266, 374, 565, 572, 723, 764, 795, 797, 824, 840, 845, 847, 
848, 861

Gluten. See Wheat Gluten

Glycerine, explosives made from. See Explosives Made from 
Glycerine

Golbitz, Peter. See Soyatech (Bar Harbor, Maine)

Government policies and programs effecting soybeans. See Policies 
and programs

Grades and grading of soybeans. See Seed Quality of Soybeans–
Condition, Grading, and Grades (Moisture, Foreign Material, 
Damage, etc.)

Grain Farmers of Ontario (GFO). See Ontario Soybean Growers 
(Canada)
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Grazing green soybean plants. See Feeds / Forage from Soybean 
Plants–Pasture, Grazing or Foraging

Green Manure, Use of Soybeans as, by Plowing / Turning In 
/ Under a Crop of Immature / Green Soybean Plants for Soil 
Improvement 39

Green Vegetable Soybeans–The Word Edamame (Japanese-Style, 
in the Pods), Usually Grown Using Vegetable-Type Soybeans–
Appearance in European-Language Documents 399, 561, 592, 777

Green Vegetable Soybeans, Usually Grown Using Vegetable-Type 
Soybeans 70, 109, 399, 555, 561, 592, 777

Grits, roasted soy. See Roasted Whole Soy Flour (Kinako–Dark 
Roasted with Dry Heat, Full-Fat) and Grits

Groundnuts. See Peanut, Peanuts

Haberlandt, Friedrich J. (1826-1878, Hochschule fuer Bodencultur, 
Vienna, Austria) 94

Hain Celestial Group, Inc. (Uniondale, New York). Hain Food 
Group, Inc. before 30 May 2000. Hain Pure Food Co. since Nov. 
1931. Founded in Oct. 1926 by Harold Hain as Hain Health Foods 
647, 751

Haldane Foods Group Ltd. (Newport Pagnell, Buckinghamshire, 
England). Including Regular Tofu Co., Realeat Foods, Direct Foods, 
Haldane Foods, Vegetarian Feasts, Vegetarian Cuisine, Genice, 
Unisoy, and Granose Foods Ltd. Acquired by The Hain Celestial 
Group in fall 2006 751

Hamanatto Fermented Black Soybeans–from Japan. In Japan called 
Hamanatto or (formerly) Hamananatto 39

Hamanatto / Hamananatto. See Hamanatto Fermented Black 
Soybeans–from Japan

Hansa Muehle AG. See Oelmuehle Hamburg AG (Hamburg, 
Germany)

Hansa Muehle / Hansa Mühle (The Hansa Mill) and Hanseatische 
Muehlenwerke AG. Incl. the Work of Hermann Bollmann and 
Bruno Rewald, PhD 55, 81, 599

Harburger Oelwerke Brinckmann und Mergell (Harburg, near 
Hamburg, Germany) 55, 599

Harvesting and Threshing Soybeans (Including Use of Chemical 
Defoliation and Defoliants to Facilitate Harvesting) 909

Hawaii. See United States–States–Hawaii

Hay, soybean. See Feeds / Forage from Soybean Plants–Hay

Healing arts, alternative. See Medicine–Alternative

Health food companies in England. See Pitman Health Food 

Company

Health Foods Industry–Trade Associations–Natural Products 
Association (NPA). Named National Nutritional Foods Association 
(NNFA) from 1970 until 15 July 2006. Founded in 1937 as the 
National Health Foods Association by Anthony Berhalter of 
Chicago. Renamed NNFA in 1970 751

Health Foods Movement and Industry in the United Kingdom/
England 709

Hemagglutinins (Lectins or Soyin) (Proteins Which Agglutinate 
Red Blood Cells) 246

Hemp Oil or Hempseed Oil (from the seeds of Cannabis sativa) 27, 
30, 79

Herbicides. See Weeds–Control and Herbicide Use

Hexane. See Solvents

Hinoichi / Hinode, House Foods & Yamauchi Inc. See House Foods 
America Corporation (Los Angeles, California)

Historical–Documents on Soybeans or Soyfoods Published from 
1900 to 1923 14, 17, 19, 20, 21, 23, 26, 27, 30, 37

Historical–Earliest Document Seen Containing a Particular Word, 
Term, or Phrase 39, 70, 79, 153, 154, 179, 203, 228, 236, 279, 286, 
306, 420, 521, 545, 602, 613

Historical–Earliest Document Seen on a Particular Geographical 
Area–a Nation / Country, U.S. State, Canadian Province, or 
Continent 70

Historical–Earliest Document Seen on a Particular Subject 5, 14, 
63, 70, 134, 139, 228, 236, 253, 256, 264, 299, 318, 319, 320, 344, 
345, 383, 426, 444, 452, 601, 638

Historical–Earliest Document Seen on a Particular Subject 5, 14, 
63, 302, 601

Historically Important Events, Trends, or Publications 227, 229, 
243, 347, 402, 435, 439, 499, 533, 647, 683, 745, 751

History–Chronology. See Chronology / Timeline

History. See also Historical–Earliest..., Biography, Chronology / 
Timeline, and Obituaries 1, 2, 5, 39, 58, 70, 73, 74, 229, 243, 344, 
405, 453, 455, 475, 599, 611, 647, 651, 683, 693, 705, 706, 726, 
727, 730, 736, 737, 751, 760, 761, 764, 765, 766, 767, 768, 769, 
770, 771, 772, 774, 778, 779, 780, 789, 807, 832, 852, 855, 856, 
860, 873, 882, 883, 888, 899, 901, 902, 903, 904

Hohnen Oil Co., Ltd. (Tokyo, Japan). Also spelled Hônen or Honen. 
Formerly Suzuki Shoten (Suzuki & Co.) 49

Holland. See Europe, Western–Netherlands

Honeymead (Mankato, Minnesota)–Cooperative 660
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Hong Kong. See Asia, East–Hong Kong

Hormones from soybeans. See Sterols or Steroid Hormones

Horvath, Artemy / Arthemy Alexis (1886-1979) and Horvath 
Laboratories. See also Soya Corporation of America and Dr. 
Armand Burke 49, 63, 81

House Foods America Corporation (Los Angeles, California). 
Formerly Hinoichi / Hinode, House Foods & Yamauchi Inc.. 647, 
751

Hulls, soybean, uses. See Fiber, Soy

Hunger, Malnutrition, Famine, Food Shortages, and Mortality 
Worldwide 847, 861

HVP type soy sauce. See Soy Sauce, HVP Type (Non-Fermented or 
Semi-Fermented)

Hydraulic presses. See Soybean Crushing–Equipment–Hydraulic 
Presses

Hydrogenation. See Margarine, Shortening, Trans Fatty Acids, 
Vanaspati, also Margarine and Shortening

Hydrogenation of Soybean Oil, Soy Fatty Acids, or Soy Lecithin 
21, 44, 81

Hydrolyzed soy protein. See Soy Protein–Hydrolyzed and 
Hydrolysates (General)

Ice cream, soy. See Soy Ice Cream

Identity Preserved / Preservation 219, 620, 641, 742, 846, 866

Illinois. See United States–States–Illinois

Illumination or Lighting by Burning Soy Oil in Wicked Oil Lamps 
Like Kerosene–Industrial Uses of Soy Oil as a Non-Drying Oil 39, 
49, 213, 215, 229, 233, 453

Illustrations Published after 1923. See also Photographs 209, 228, 
296, 327, 358, 388, 394, 398, 408, 448, 484, 485, 554, 608, 649, 
661, 666, 705, 706, 745, 802, 855

Imagine Foods, Inc. (Palo Alto & San Carlos, California). Rice 
Dream / Beverage Manufactured by California Natural Products 
(CNP, Manteca, California) 647

Implements, agricultural. See Machinery (Agricultural), 
Implements, Equipment and Mechanization

Important Documents #1–The Very Most Important 1, 5, 14, 63, 70, 
134, 228, 256, 264, 290, 299, 302, 305, 318, 319, 320, 345, 348, 
383, 426, 444, 452, 601, 611, 638, 647, 683, 727, 751, 760, 764

Important Documents #2–The Next Most Important 135, 158, 229, 
237, 243, 453

Imports. See Trade of Soybeans, Oil & Meal, or see Individual 
Soyfoods Imported

India. See Asia, South–India

Indiana. See United States–States–Indiana

Indonesia. See Asia, Southeast–Indonesia

Indonesian-style fermented soybean paste. See Tauco–Indonesian-
Style Fermented Soybean Paste

Indonesian-style soy sauce. See Soy Sauce, Indonesian Style or 
from the Dutch East Indies (Kecap, Kécap, Kechap, Ketjap, Kétjap) 
Ketchup / Catsup

Industrial uses of soy oil. See Fatty Acids for Non-Drying or Drying 
Applications (As in Hot-Melt Glues or the Curing Component of 
Epoxy Glues), Steroids, Steroid Hormones, and Sterols

Industrial uses of soy oil as a drying oil. See Adhesives, Asphalt 
Preservation Agents, Caulking Compounds, Artifi cial Leather, and 
Other Minor or General Uses, Ink for Printing, Paints, Varnishes, 
Enamels, Lacquers, and Other Protective / Decorative Coatings, 
Rubber Substitutes or Artifi cial / Synthetic Rubber (Factice)

Industrial uses of soy oil as a non-drying oil. See Dust Suppressants 
and Dust Control, Lubricants, Lubricating Agents, and Axle Grease 
for Carts

Industrial Uses of Soy Oil–Etymology of Related Terms and Their 
Cognates / Relatives in Various Languages 179, 203, 209, 228, 236, 
279, 281, 286, 306, 311, 329, 420, 545, 613

Industrial Uses of Soy Oil (General) 216, 432, 453

Industrial uses of soy proteins. See Fibers (Artifi cial Wool or 
Textiles Made from Spun Soy Protein Fibers, Including Azlon, 
Soylon, and Soy Silk / Soysilk), Foams for Fighting Fires, Paints 
(Especially Water-Based Latex Paints), Paper Coatings or Sizings, 
or Textile Sizing, Plastics (Including Molded Plastic Parts, Plastic 
Film, Disposable Eating Utensils and Tableware–From Spoons to 
Plates, and Packaging Materials)

Industrial Uses of Soy Proteins–General and Minor Uses–Galalith, 
Sojalith, Celluloid, Cosmetics (Lotions and Soaps), Rubber 
Substitutes, Insecticides, etc. See also Culture Media as for 
Antibiotics Industry 39, 92, 233, 236, 453

Industrial uses of soy proteins (including soy fl our). See Adhesives 
or Glues for Plywood, Other Woods, Wallpaper, or Building 
Materials

Industrial uses of soybeans. See Chemurgy, the Farm Chemurgic 
Movement, and the Farm Chemurgic Council (USA, 1930s to 
1950s) Including, Lecithin, Soy–Industrial Uses, New Uses 
Movement (USA, starting 1987), Successor to the Farm Chemurgic 
Movement (1930s to 1950s), Soybean Meal / Cake, Fiber (as from 
Okara), or Shoyu Presscake as a Fertilizer or Manure for the Soil
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Industrial Uses of Soybeans (General Non-Food, Non-Feed) 243, 
381, 445, 453, 475, 577, 601, 602, 615, 659, 895

Industrial Uses of Soybeans (Non-Food, Non-Feed)–Industry and 
Market Statistics, Trends, and Analyses–By Geographical Region 
63, 158, 198, 225, 228, 229, 233, 236, 243, 306, 341, 365, 386, 400, 
419, 430, 453, 475, 482, 512, 591, 600

Industrial Uses of Soybeans (Non-Food, Non-Feed)–Industry and 
Market Statistics, Trends, and Analyses–Larger Companies (Ford 
Motor Co., I.F. Laucks, O’Brien Varnish Co., The Drackett Co., , 
General Mills, etc.) 63, 153, 254, 318, 345, 348, 355, 381, 399, 420, 
453, 603

Industrial uses of soybeans or soy products. See Culture Media / 
Medium (for Growing Microorganisms)

Industry and Market Analyses and Statistics–Market Studies 233

Information, computerized. See Computerized Databases and 
Information Services, and Websites, Websites or Information on the 
World Wide Web or Internet

Ink for Printing–Industrial Uses of Soy Oil as a Drying Oil 92, 158, 
226, 227, 229, 233, 236, 237, 243, 268, 335, 341, 348, 350, 358, 
381, 386, 431, 434, 445, 447, 453, 469, 475, 482, 484, 529, 546, 
566, 592, 600, 601, 602, 615, 666, 777, 855, 872

Insects–Pest Control. See also: Integrated Pest Management 70, 
233, 237, 482, 909

Interchem Industries (Kansas). See Diesel Fuel, SoyDiesel, 
Biodiesel–Interchem

International Institute of Agriculture (IIA) (Rome) 70

International soybean programs. See AVRDC–The World Vegetable 
Center (Shanhua, Taiwan), International Institute of Agriculture 
(IIA) (Rome)

Internet. See Websites or Information on the World Wide Web

Introduction of Soybeans (as to a Nation, State, or Region, with P.I. 
Numbers for the USA) and Selection 70

Iodine number. See Soy Oil Constants–Iodine Number

Iowa. See United States–States–Iowa

Iowa State University / College (Ames, Iowa), and Univ. of Iowa 
(Iowa City) 431, 742

Isofl avones in soybeans and soyfoods. See Estrogens, Incl. 
Genistein, Daidzein, etc.

Isolated soy proteins. See Soy Proteins–Isolates

Israel. See Asia, Middle East–Israel and Judaism

Ivory Coast. See Africa–Côte d’Ivoire

Japan. See Asia, East–Japan

Japanese Overseas, Especially Work with Soy or Macrobiotics 39, 
647

Jerky, Soy. Including Jerky-Flavored Soy Products. See also: Tofu, 
Flavored / Seasoned and Baked, Grilled, Braised or Roasted 592

Jerky, tofu. See Tofu, Flavored / Seasoned and Baked, Broiled, 
Grilled, Braised or Roasted

Jiang–Chinese-Style Fermented Soybean Paste / Miso (Soybean 
Jiang {doujiang} or Chiang / Tou Chiang [Wade-Giles]). Includes 
Tuong from Indochina, Tao-Tjiung and Tao-Tjiong from Indonesia 
70

Johannes, Kenlon. See Diesel Fuel, SoyDiesel, Biodiesel

Johnson Family of Stryker, Williams County, Ohio. Including (1) 
Edward Franklin “E.F. Soybean” Johnson (1889-1961) of Johnson 
Seed Farms (Stryker, Ohio), Delphos Grain and Soya Processing 
Co. (Ohio), and Ralston Purina Company (Missouri); (2) Elmer 
Solomon Johnson (1879-1920); (3) Perhaps E.C. Johnson and Hon. 
Solomon Johnson (1850-1918) 63

Kecap, Kechap, Ketjap, Ketchup. See Soy Sauce, Indonesian Style 
or from the Dutch East Indies (Kecap, Kécap, Kechap, Ketjap, 
Kétjap)

Kerry Ingredients (Formerly the Kerry Group). Purchased Plants 
from Solnuts B.V. (Tilburg, The Netherlands; and Hudson, Iowa) 
in Jan. 2002. Name Changed to Nutriant (Jan. 2002 to 2006), Then 
Changed Back to Kerry 647, 741

Ketchup, Catsup, Catchup, Ketchop, Ketchap, Katchup, Kitjap, etc. 
Word Mentioned in Document 70

Kinako. See Roasted Whole Soy Flour (Kinako–Dark Roasted with 
Dry Heat, Full-Fat) and Grits

King, Paul and Gail. See Soy Daily (The)

Korea. See Asia, East–Korea

Koreans Overseas, Especially Work with Soy 683, 736, 737, 873

Land O’Lakes, Inc.. 705

Latin America–Caribbean–Antigua and Barbuda (Including 
Redonda) 70

Latin America–Caribbean–Barbados 70

Latin America–Caribbean–Bermuda (A British Dependent 
Territory) 70

Latin America–Caribbean–British Dependent Territories–Anguilla, 
Cayman Islands, British Virgin Islands, Montserrat, Turks and 



HISTORY OF BIODIESEL (1900-2017)   296

© Copyright Soyinfo Center 2017

Caicos Islands. See also: Bermuda 70

Latin America–Caribbean–Cuba 70, 647

Latin America–Caribbean–Dominican Republic (Santo Domingo or 
San Domingo before 1844) 70

Latin America–Caribbean–French Overseas Departments–
Guadeloupe, and Martinique (French West Indies). Guadeloupe 
(consisting of two large islands–Basse-Terre and Grande-Terre) 
administers 5 smaller dependencies–Marie-Galante, Les Saintes, La 
Désirade, St.-Barthélemy, and St. Martin (shared with Netherlands 
Antilles) 70

Latin America–Caribbean–Haiti 847, 861

Latin America–Caribbean–Jamaica 70

Latin America–Caribbean–Lesser Antilles–Virgin Islands (Including 
British Virgin Islands and Virgin Islands of the United States–St. 
Croix, St. John, and St. Thomas), Leeward Islands (Anguilla, 
Antigua and Barbuda [Including Redonda], Dominica, Guadeloupe, 
Montserrat, Saint Kitts [formerly Saint Christopher] and Nevis), 
Windward Islands (Barbados, Grenada, Martinique, St. Lucia, St. 
Vincent and the Grenadines, Trinidad and Tobago), and Netherlands 
Dependencies (Including Aruba, Curaçao or Curacao, and Bonaire 
off Venezuela, and Saba, St. Eustatius, and southern St. Martin / 
Maarten in the Lesser Antilles). Note–Guadeloupe and Martinique 
and the fi ve dependencies of Guadeloupe, which are French 
Overseas Departments in the Lesser Antilles, are also called the 
French West Indies, French Antilles, or Antilles françaises 70

Latin America–Caribbean–Puerto Rico, Commonwealth of (A Self-
Governing Part of the USA; Named Porto Rico until 1932) 70, 262

Latin America–Caribbean–Trinidad and Tobago 70

Latin America–Central America–Belize (Named British Honduras 
from 1840 to about 1975, Belize before 1840) 70

Latin America–Central America–Costa Rica 70

Latin America–Central America–El Salvador 70

Latin America–Central America–Guatemala 70

Latin America–Central America–Introduction of Soybeans to. 
Earliest document seen concerning soybeans in a certain Central 
American country 70

Latin America–Central America–Introduction of Soybeans to. 
Earliest document seen concerning the cultivation of soybeans in a 
certain Central American country 70

Latin America–Central America–Mexico 70, 246, 602

Latin America–Central America–Nicaragua 729

Latin America (General) 229

Latin America–South America–Argentina (Argentine Republic) 6, 
70, 114, 208, 366, 430, 453, 600, 678, 727, 729, 794, 832, 847, 861

Latin America–South America–Brazil, Federative Republic of 70, 
111, 115, 118, 163, 174, 176, 181, 183, 186, 188, 192, 193, 207, 
208, 216, 269, 430, 453, 579, 584, 593, 600, 637, 678, 706, 727, 
729, 743, 790, 794, 795, 802, 806, 832, 847, 861

Latin America–South America–Chile (Including Easter Island) 70

Latin America–South America–Colombia 70, 795

Latin America–South America–Ecuador (Including the Galapagos 
Islands. Formerly also called Equator, the English translation of the 
Spanish “Ecuador”) 70

Latin America–South America (General) 411, 729

Latin America–South America–Guyana (British Guiana before 
1966) 70

Latin America–South America–Paraguay 208, 600, 788, 794

Latin America–South America–Peru 70

Latin America–South America–Suriname (Also Surinam before 
1978; Dutch Guiana before 1975) 70

Latin America–South America–Uruguay, Oriental Republic of 70

Latin America–South America–Venezuela 513, 595, 836, 866

Laucks (I.F.) Co. (Seattle, Washington). Founded by Irving Fink 
Laucks (3 July 1882 to 9 March 1981) 63, 229, 453

Lauhoff Grain Co. See Bunge Corp. (White Plains, New York)

Lecithin companies. See American Lecithin Corp.

Lecithin Industry and Market Statistics, Trends, and Analyses–By 
Geographical Region 236

Lecithin, Non-Soy References, Usually Early or Medical, Often 
Concerning Egg Yolk or the Brain 909

Lecithin, Soy 70, 81, 87, 92, 94, 190, 246, 430, 484, 561, 599, 647, 
656, 711, 909

Lecithin, Soy–Industrial Uses 81, 92, 216, 233, 236, 453

Lectins. See Hemagglutinins (Lectins or Soyin)

Legislative activities. See American Soybean Association (ASA)–
Legislative Activities

Lever Brothers Co. See Unilever Corp.

Li Yü-ying (Li Yu-ying; Courtesy Name: Li Shizeng (pinyin), Li 
Shih-tseng (W.-G.); Chinese Soyfoods Pioneer in France; born 
1881 in Peking, died 1973 in Taipei, Taiwan) and Usine de la 
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Caséo-Sojaïne (Les Vallées, Colombes (near Asnières), a few miles 
northwest of Paris, and China) 70

Libraries. See National Agricultural Library (NAL, Beltsville, 
Maryland)

Lighting by burning soy oil. See Illumination or Lighting by 
Burning Soy Oil in Wicked Oil Lamps Like Kerosene

Linolenic Acid–Omega-3 (Alpha-Linolenic Acid) Fatty Acid 
Content of Soybeans and Soybean Products 246

Linoleum, Floor Coverings, Oilcloth, and Waterproof Goods–
Industrial Uses of Soy Oil as a Drying Oil 21, 39, 49, 70, 92, 158, 
229, 233, 243, 453, 475

Linseed Oil, Linseed Cake / Meal, Lintseed, or the Flax / Flaxseed 
Plant (Linum usitatissimum L.) 12, 17, 26, 27, 30, 229, 233, 234, 
453, 561

Lipids. See Linolenic Acid–Omega-3

Lipolytic enzymes in the soybean. See Enzymes in the Soybean–
Lipoxygenase and Its Inactivation

Lipoxygenase. See Enzymes in the Soybean–Lipoxygenase and Its 
Inactivation

Los Angeles–City and County–Work with Soyfoods, Natural / 
Health Foods, and / or Vegetarianism 653

Lubricants, Lubricating Agents, and Axle Grease for Carts–
Industrial Uses of Soy Oil as a Non-Drying Oil 49, 92, 158, 233, 
447, 475, 552, 602, 759

Lupins or Lupin (Also spelled Lupine, Lupines, Lupinseed; Lupinus 
albus, L. angustifolius, L. luteus, L. mutabilis) 79

Machinery (Agricultural), Implements, Equipment, and 
Mechanization (Binders, Cultivators, Cutters, Harvesters, Mowers, 
Pickers, Planters, Reapers, Separators, Thrashers, or Threshers). See 
also: Combines and Tractors 109

Maize. See Corn / Maize

Malnutrition, hunger, famine, and food shortages. See Hunger, 
Malnutrition, Famine, Food Shortages, and Mortality

Manchuria. See Asia, East–Manchuria

Map / Maps 614, 705

Maple Leaf Monarch or Maple Leaf Mills. See  Agri-Industries Ltd. 
(Windsor, Ontario, Canada)

Margarine 70, 233

Margarine Made with Soy 39, 49, 92, 561, 600

Market statistics. See the specifi c product concerned, e.g. Tofu 

Industry and Market Statistics

Market studies. See Industry and Market Analyses

Marketing Soybeans, Market Development, and Economics 
(Including Futures Markets, Hedging, and Mathematical Models) 
419, 430, 455, 482, 868

Massachusetts. See United States–States–Massachusetts

Mauritius. See Africa–Mauritius (Ile Maurice)

Meal or cake, soybean. See Soybean Meal

Meals for Millions Foundation (Los Angeles, California), Multi-
Purpose Food (MPF), and Freedom from Hunger 909

Meat Alternatives–Beef Alternatives, Including Meatless Beef 
Jerky, Chili Con Carne, Goulash, Lasagna, Meat Balls, Mince, 
Mincemeat, Sloppy Joes, Spaghetti Sauce, Steak, Veal, etc. See also 
Meatless Burgers 592

Meat alternatives companies. See Turtle Island Foods, Inc. (Hood 
River, Oregon. Maker of Tofurky and Tempeh)

Meat Alternatives–Industry and Market Statistics, Trends, and 
Analyses–By Geographical Region 430

Meat alternatives makers. See Tivall (Tivol)

Meat Alternatives–Meatless Bacon, Bacon Bits, Ham, Chorizo, and 
Other Pork-related Products. See also Meatless Sausages 153, 592

Meat Alternatives–Meatless Burgers and Patties. See Also Meat 
Extenders 227, 430, 592

Meat Alternatives–Meatless Chicken, Goose, Duck, and Related 
Poultry Products. See also Meatless Turkey 592

Meat Alternatives–Meatless Sausages (Including Frankfurters, Hot 
Dogs, Wieners, Salami, Pepperoni, Breakfast Pork Sausage, etc.). 
See Also Meat Extenders 227, 592

Medical aspects of soybeans. See Diabetes and Diabetic Diets, 
Osteoporosis, Bone and Skeletal Health

Medicine–Alternative–Incl. Acupuncture, Chiropractic, Drugless 
Doctors, Herbal Therapy, Holistic / Wholistic Medicine, 
Homeopathy, Natural Hygiene, Natural Medicine, Naturopathy, 
Preventive / Preventative Medicine, 262

Medicine, Chinese Traditional. See Chinese Medicine

Mesoamerica. See Latin America–Central America

Messina, Mark (PhD) and Virginia (MPH, RD) (Nutrition Matters, 
Inc., Port Townsend, Washington state). World’s leading expert on 
soy nutrition 387, 647, 751

Mexico. See Latin America, Central America–Mexico
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Michigan. See United States–States–Michigan

Microbiology and fermentation. See Fermented Soyfoods and Their 
Fermentation

Miles Laboratories. See Worthington Foods, Inc. (Worthington, 
Ohio)

Milk, coconut / cocoanut. See Coconut Milk and Cream

Milk, Non-Dairy, Non-Soy Milks and Creams Made from Nuts, 
Grains, Seeds, or Legumes, Such as Brazil Nuts, Cashews, 
Coconuts, Filberts, Hazelnuts, Hemp Seeds, Pecans, Pine Nuts, 
Pumpkin Seeds, Sunfl ower Seeds, Walnuts, etc. See also: Almond 
Milk, Amazake / Rice Milk, Peanut / Groundnut Milk, Sesame Milk 
110, 561

Milk, peanut. See Peanut Milk

Milk, soy. See Soymilk

Minerals. See Calcium Availability, Absorption, and Content of Soy

Minnesota. See United States–States–Minnesota

Miso–Indonesian-style. See Tauco–Indonesian-Style Fermented 
Soybean Paste

Miso (Japanese-style Soybean Paste). See also: Jiang–for Chinese-
style Miso. Jang–for Korean-style Miso. And Taucho, Tauceo, Tau 
Chiow, Taoco, Tao-Tjo, Taotjo, Taocho, or Taoetjo for Indonesian-
style Miso (Soybean Chiang, or Jiang [pinyin]) 39, 70, 208, 227, 
447, 561, 600, 777, 868, 871

Miso, soybean–Chinese-Style. See Jiang–Chinese-Style Fermented 
Soybean Paste

Missouri. See United States–States–Missouri

Monosodium glutamate. See MSG

Monsanto Co. (St. Louis, Missouri) and its HybriTech Seed 
International subsidiary. Acquired Jacob Hartz Seed Co. in April 
1983. Acquired Asgrow in April Feb. 1997. Merged with Pharmacia 
& Upjohn on 31 March 2000 and was renamed Pharmacia Corp 
546, 597, 620, 647, 705, 712, 721, 735, 741, 742, 751, 772, 846

MSG (Monosodium Glutamate, the Sodium Salt of Glutamic Acid) 
430

National Agricultural Library (USDA, Beltsville, Maryland) 262

National Agricultural Library (USDA, NAL, Beltsville, Maryland) 
262

National Biodiesel Board (NBB). Formerly named National Soy 
Fuels Advisory Committee (NSFAC) (May 1992–Dec. 1992) and 
National SoyDiesel Development Board (NSDB) (Dec. 1992–Sept. 
1994). See also Soy Diesel Fuel, SoyDiesel, or Biodiesel 302, 314, 

316, 320, 321, 322, 323, 324, 330, 331, 338, 339, 340, 343, 344, 
352, 354, 355, 356, 358, 359, 360, 361, 362, 363, 364, 373, 379, 
382, 388, 389, 394, 398, 401, 402, 404, 405, 406, 412, 421, 425, 
433, 435, 436, 439, 440, 441, 442, 443, 444, 446, 450, 451, 452, 
455, 456, 457, 459, 461, 462, 463, 464, 465, 466, 468, 470, 471, 
472, 473, 474, 477, 481, 485, 486, 487, 488, 489, 491, 493, 494, 
495, 496, 497, 498, 500, 502, 503, 504, 506, 507, 508, 509, 511, 
514, 519, 520, 523, 524, 525, 530, 531, 532, 533, 534, 535, 537, 
538, 540, 541, 545, 549, 551, 554, 559, 560, 562, 565, 566, 568, 
571, 576, 579, 583, 585, 587, 588, 589, 596, 605, 621, 635, 643, 
646, 651, 653, 661, 668, 669, 675, 682, 686, 687, 690, 691, 695, 
698, 702, 704, 707, 725, 730, 740, 741, 757, 759, 760, 767, 768, 
769, 771, 772, 781, 782, 783, 787, 795, 804, 805, 811, 816, 820, 
822, 825, 828, 837, 841, 853, 854, 862, 867, 874, 881, 882, 883, 
884, 885, 886, 887, 889, 891, 894, 896, 897, 899, 900, 902, 903, 
907

National Center for Agricultural Utilization Research (NCAUR) 
(USDA-ARS) (Peoria, Illinois). Named Northern Regional 
Research Laboratory prior to July 1976. Named Northern Regional 
Research Center prior to 28 Dec. 1991 126, 134, 148, 158, 176, 
179, 201, 204, 240, 242, 243, 335, 341, 348, 350, 381, 599, 602, 
611, 726, 727, 728, 765, 829, 860, 904

National Nutritional Foods Association (NNFA). See Health 
Foods Industry–Trade Associations–National Nutritional Foods 
Association (NNFA)

National Oilseed Processors Assoc. (NOPA) (National Soybean 
Oil Manufacturers Association from May 1930 to 1935; National 
Soybean Processors Assoc. (NSPA) from June 1936 to July 1989. 
Washington, DC. Including Soy Flour Assoc. [1936-1949], Soya 
Food Research Council [1936+], and Soybean Nutritional Research 
Council [1937+]) 63, 402, 457, 507, 595, 856

National Soybean Research Laboratory (NSRL, University of 
Illinois, Urbana, Illinois) 357

National SoyDiesel Development Board or National Soy Fuels 
Advisory Committee. See National Biodiesel Board

Natto–Etymology of This Term and Its Cognates / Relatives in 
Various Languages 39

Natto, Hamana. See Hamanatto Fermented Black Soybeans–from 
Japan

Natto (Whole Soybeans Fermented with Bacillus natto) 39, 561, 
777

Natural Foods Movement and Industry in the United States (Started 
in the Mid-1950s) 227

Natural Products Association (NPA). See Health Foods Industry–
Trade Associations–National Products Association

Near East. See Asia, Middle East

Near Infrared Refl ectance (NIR) or Transmittance (NIT) Analysis. 
See Seed, Food or Feed Composition–High-Speed Measurement 
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Techniques, such as Near Infrared Refl ectance (NIR) Anlysis and 
Spectrophotometry

Nematodes–Disease Control (Nematodes). Early Called Eelworms 
/ Eel-Worms or Gallworms / Gall-Worms that Caused Root-Knot or 
Root-Gall 403, 872

Netherlands. See Europe, Western–Netherlands

New Caledonia (French Territory of). See Oceania–Pacifi c Ocean 
Islands that are Part of France–Territory of New Caledonia and 
Dependencies

New Uses Movement (USA, starting 1987)–Industrial Uses of 
Soybeans. Successor to the Farm Chemurgic Movement (1930s 
to 1950s). And Value-Added Industrial Applications. See also: 
Research & Development Centers–USDA-ARS National Center for 
Agricultural Utilization Research (Peoria, Illinois) 229, 335, 341, 
348, 349, 350, 381, 399, 445, 453, 455, 475, 512, 529, 552, 577, 
601, 602, 615, 742

New York. See United States–States–New York

New Zealand. See Oceania–New Zealand

Nigeria. See Africa–Nigeria

Nitrogen Fixation, Inoculum, Inoculation, and Nodulation by 
Rhizobium Bacteria 70, 83, 109, 403, 872, 909

Noblee & Thoerl GmbH (Hamburg, Germany) 55, 599

Nodulation. See Nitrogen Fixation, Inoculum, Inoculation, and 
Nodulation by Rhizobium Bacteria

Non-dairy, non-soy milk. See Milk, Non-Dairy, Non-Soy Milks and 
Creams Made from Nuts, Grains, Seeds, or Legumes

North America. See United States of America, and Canada. For 
Mexico, see Latin America, Central America

North Carolina. See United States–States–North Carolina

Northeast India. See Asia, South–India, Northeast / North-East. The 
Contiguous Seven Sister States and Sikkim

Northern Regional Research Center (NRRC) (Peoria, Illinois). See 
National Center for Agricultural Utilization Research (NCAUR) 
(USDA-ARS)

Northrup King Co. A subsidiary of Sandoz (1995), then Novartis 
(1996), then Syngenta (2001) 403

No-till farming. See Soybean Cultural Practices–No Till Farming

Nut milk or cream. See Milk–Non-Dairy Milks and Creams Made 
from Nuts

Nutraceuticals. See Functional Foods or Nutraceuticals

Nutrition. See Carbohydrates (General). See also Starch, Dietary 
Fiber, and Oligosaccharides (Complex Sugars), Chemical / 
Nutritional Composition or Analysis, Flatulence or Intestinal 
Gas, Functional Foods or Nutraceuticals, Vitamins B-12 
(Cyanocobalamin, Cobalamins), Vitamins E (Tocopherols)

Nutrition–Biologically active phytochemicals. See Antioxidants, 
Trypsin / Protease Inhibitors

Nutrition–Biologically active substances. See Hemagglutinins 
(Lectins or Soyin)

Nutrition–Carbohydrates. See Oligosaccharides

Nutrition–Lipids. See Sterols or Steroid Hormones

Nutrition–Medical Aspects. See Cancer Preventing Substances in 
Soy, Diabetes and Diabetic Diets, Osteoporosis, Bone and Skeletal 
Health

Nutrition–Medical / Medicinal-Therapeutic Aspects. See Chinese 
Medicine, Traditional

Nutrition–Minerals. See Calcium Availability, Absorption, and 
Content of Soy

Nutrition–Protein. See Amino Acids and Amino Acid Composition 
and Content

Nuts made from roasted soybeans. See Soynuts

Oceania–Australia, Commonwealth of (Including Tasmania, Cocos 
(Keeling) Islands, Christmas Island, Coral Sea Islands Territory, 
Norfolk Island, Territory of Ashmore and Cartier Islands, and 
Australian Antarctic Territory) 70, 122, 136, 147, 154, 161, 175, 
182, 199, 203, 209, 210, 211, 726, 729, 760, 860

Oceania–Fiji 70, 767

Oceania–New Zealand–Including Stewart Island, Chatham Islands, 
Snares Islands, Bounty Islands, and Tokelau (formerly Union 
Islands) 70, 162, 206

Oceania–Pacifi c Ocean Islands that are Part of France–Territory 
of New Caledonia (Nouvelle Calédonie) and Dependencies. 
Dependencies are the Loyalty Islands (Iles Loyauté), Isle of Pines 
(Ile des Pins–Kunié), Belep Archipelago (Iles Bélep), and Huon 
Islands (Ile Huon) 70

Oelmuehle Hamburg AG (Hamburg, Germany). Founded in 1965 
by incorporating Stettiner Oelwerke AG (founded 1910), Toeppfer’s 
Oelwerke GmbH (founded 1915), and Hansa-Muehle AG (founded 
1916 as Hanseatische Muehlenwerke AG) 81, 599, 722

Ohio. See United States–States–Ohio

Oil, soy. See Soy Oil

Oil, soy, constants. See Soy Oil Constants
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Oil, soy–industrial uses. See Industrial Uses of Soy Oil

Oil, soy–industrial uses of. See Industrial Uses of Soy Oil, Paint 
Manufacturers’ Association of the U.S., Incl. Henry A. Gardner, 
L.P. Nemzek and Industrial Uses of Soybeans, Steroids, Steroid 
Hormones, and Sterols

Oil, soy, industrial uses of, as a drying oil. See Industrial Uses of 
Soy Oil

Oil, soy–industrial uses of, as a drying oil. See Binder for Sand 
Foundry Cores, Industrial Uses of Soy Oil, Linoleum, Floor 
Coverings, Oilcloth, and Waterproof Goods, Resins, Plastics, and 
Plasticizers (Such as Epoxidized Soy Oil–ESO), Rubber Substitutes 
or Artifi cial / Synthetic Rubber (Factice)

Oil, soy–industrial uses of, as a hydrogenated oil. See Candles, 
Crayons, and Soybean Wax

Oil, soy–industrial uses of, as a non-drying oil. See Adjuvants, 
Carriers, and Surfactants for Pesticides, Herbicides, and Other 
Agricultural Chemicals, Diesel Fuel, SoyDiesel, Biodiesel or 
Artifi cial Petroleum, Dust Suppressants and Dust Control, 
Explosives Made from Glycerine, Illumination or Lighting by 
Burning Soy Oil in Wicked Oil Lamps Like Kerosene, Lubricants, 
Lubricating Agents, and Axle Grease for Carts, Release or Curing 
Agents for Concrete or Asphalt, Industrial Solvents, Hydraulic 
Fluids, and Other Minor or General Uses, Soaps or Detergents

Okara. See Fiber–Okara or Soy Pulp

Oligosaccharides (The Complex Sugars Raffi nose, Stachyose, and 
Verbascose) 561

Olive Oil 54, 79, 847, 861

Omega-3 fatty acids. See Linolenic Acid–Omega-3 Fatty Acid 
Content of Soybeans and Soybean Products

Oncom, Onchom, or Ontjom. See Tempeh, Non-Soy Relatives

Ontario. See Canadian Provinces and Territories–Ontario

Ontario Soybean Growers (Canada: Name Changes–Ontario 
Soybean Growers Association, Nov. 1946 to 1949. Ontario Soya-
Bean Growers’ Marketing Board, 1949 to 1989. Ontario Soybean 
Growers’ Marketing Board, 1989 to 1 Dec. 1999). Merged into 
Grain Farmers of Ontario 2010 Jan 1 403, 447, 507, 526, 590, 607, 
610, 620, 654, 831, 834, 838, 846

Osteoporosis, Bone and Skeletal Health 602

Paint Manufacturers’ Association of the U.S., Incl. Henry A. 
Gardner, L.P. Nemzek and Industrial Uses of Soybeans 63

Paints (Especially Water-Based Latex Paints)–Industrial Uses of 
Soy Proteins 87, 453

Paints, Varnishes, Enamels, Lacquers, and Other Protective / 
Decorative Coatings–Industrial Uses of Soy Oil as a Drying Oil 21, 

39, 49, 63, 70, 81, 92, 109, 117, 158, 229, 233, 236, 237, 243, 348, 
350, 381, 453, 475, 484, 600, 615

Pakistan. See Asia, South–Pakistan

Paper Coatings or Sizings, or Textile Sizing–Industrial Uses of Soy 
Proteins 81, 237, 243, 453, 475

Pasture from green soybean plants. See Feeds / Forage from 
Soybean Plants–Pasture, Grazing or Foraging

Patents 73

Patents–References to a Patent in Non-Patent Documents 21, 153, 
216, 229, 262, 453

Patties, meatless. See Meat Alternatives–Meatless Burgers and 
Patties

Peanut Butter 110

Peanut Milk 110

Peanut Oil 1, 5, 10, 13, 16, 27, 30, 31, 32, 33, 35, 62, 65, 72, 74, 79, 
84, 88, 110, 114, 124, 127, 152, 154, 165, 196, 201, 205, 209, 210, 
218, 341, 366, 608, 817

Peanut / Peanuts (Arachis hypogaea or A. hypogæa)–Also Called 
Groundnut, Earthnut, Monkey Nut, Goober / Gouber Pea, Ground 
Pea, or Pindar Pea / Pindars 30, 72, 82, 88, 109, 110, 122, 136, 208, 
218, 246, 308, 341, 561, 600, 745, 760, 843

Pellets Made from Soybean Meal or Cake. Also Called Soybean 
Pellets 513

Periodicals–American Soybean Association. See American Soybean 
Association (ASA)–Periodicals

Pesticide carriers and adjuvants. See Adjuvants, Carriers, and 
Surfactants for Pesticides, Herbicides, and Other Agricultural 
Chemicals

Pesticides–their Use and Safety (General) 215, 216, 236, 237

Philippines. See Asia, Southeast–Philippines

Photographs, Not About Soy, Published after 1923. See also 
Illustrations 116, 170

Photographs Published after 1923. See also Illustrations 39, 63, 79, 
138, 144, 149, 152, 165, 177, 209, 210, 253, 262, 263, 265, 287, 
293, 298, 299, 300, 305, 326, 341, 370, 386, 392, 408, 410, 430, 
431, 445, 448, 469, 475, 476, 495, 505, 513, 516, 543, 546, 558, 
567, 580, 586, 596, 597, 607, 617, 619, 630, 641, 643, 644, 660, 
671, 680, 682, 684, 689, 695, 698, 707, 709, 711, 712, 716, 745, 
757, 759, 763, 777, 781, 782, 783, 786, 796, 802, 805, 808, 814, 
815, 816, 821, 822, 830, 832, 834, 836, 838, 841, 851, 853, 854, 
865, 866, 872, 875, 876, 882, 887, 889, 890, 893, 894, 897

Phytochemicals in soybeans and soyfoods. See Cancer Preventing 
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Substances in Soybeans and Soyfoods

Phytoestrogens (Estrogens in Plants, Especially in Soybeans and 
Soyfoods), Including Isofl avones (Including Genistein, Daidzein, 
Glycetein, Coumestrol, Genistin, and Daidzin), Lignans, and 
Coumestans 262, 447, 608

P.I. numbers of soybeans. See Introduction of Soybeans (as to 
a Nation, State, or Region, with P.I. Numbers for the USA) and 
Selection

Pigs, Hogs, Swine, Sows, Boars, Gilts, or Shoats / Shotes Fed 
Soybeans, Soybean Forage, or Soybean Cake or Meal as Feed to 
Make Pork 87

Pioneer Hi-Bred International, Inc. (Des Moines, Iowa) 403

Pitman Health Food Company (Birmingham, England). Including 
Pitman Stores. Factory renamed Vitaland in about 1930 709

Plamil Foods Ltd. (Folkestone, Kent, England) and The Plantmilk 
Society. Named Plantmilk Ltd. until 1972 709

Plantmilk Ltd. See Plamil Foods Ltd.

Plastics (Including Molded Plastic Parts, Plastic Film, Disposable 
Eating Utensils and Tableware–From Spoons to Plates, and 
Packaging Materials)–Industrial Uses of Soy Proteins 21, 63, 81, 
87, 153, 229, 243, 381, 386, 431, 432, 434, 447, 453, 475, 484

Plastics, plasticizers and resins. See Resins, Plastics, and 
Plasticizers (Such as Epoxidized Soy Oil–ESO)

Policies and Programs, Government, Effecting Soybean Production, 
Marketing, Prices, Price Support Programs, Subsidies, Support 
Prices, or Trade 430

Population Growth (Human) and Related Problems (Including 
Poverty) Worldwide 797

Pork, meatless. See Meat Alternatives–Meatless Bacon, Ham, 
Chorizo and Other Pork-related Products

Poultry, meatless. See Meat Alternatives–- Meatless Chicken, 
Goose, Duck, and Related Poultry Products. See also Meatless 
Turkey

Poverty, world. See Population Growth (Human) and Related 
Problems (Including Poverty)

Price of Soybeans, Soybean Seeds, and Soybean Products–Except 
Sauces (Which See) 738, 745

Problems, urban, worldwide. See Urban Problems Worldwide

Problems, world. See World Problems

Procter & Gamble Co. (Cincinnati, Ohio). Including the Buckeye 
Cotton Oil Co.. 236, 318, 344, 345, 382, 383, 391, 420, 426, 457, 
766, 767, 768, 769, 771, 778, 779, 780

Production of soybeans. See Soybean Production

Products, soy, commercial (mostly foods). See Commercial Soy 
Products–New Products

ProSoya–Including ProSoya Inc. (Ontario, Canada), and ProSoya 
Corporation (Heuvelton, New York. No longer in Business), 
ProSoya UK Ltd. (ProSoya PLC) (Livingston, Scotland). Pacifi c 
ProSoya Foods, International ProSoya Corp. (IPC–British 
Columbia) 741

Protease inhibitors. See Trypsin / Protease Inhibitors

Protection of soybeans. See Insects–Pest Control. See also: 
Integrated Pest Management, Nematodes–Disease Control, 
Pesticides (General)

Protection of soybeans from diseases. See Diseases of soybeans

Protein products, soy. See Soy Protein Products

Protein sources, alternative, from plants. See Lupins or Lupin, 
Peanut & Peanut Butter, Peanuts & Peanut Butter, Sunfl ower Seeds, 
Wheat Gluten & Seitan

Protein Technologies International (PTI) (St. Louis, Missouri. 
Established on 1 July 1987 as a Wholly-Owned Subsidiary of 
Ralston Purina Co.) Sold to DuPont on 3 Dec. 1997 856

Public Law 480 (Food for Peace Program. Formally–Agricultural 
Trade Development and Assistance Act of 1954) 208, 419, 430, 856

Pulmuone Co., Ltd. (founded May 1984 in Korea). Incl. Pulmuone 
U.S.A., Inc. (founded Jan. 1991, South Gate, California). The Latter 
Merged with Wildwood Harvest Foods, Inc. in July 2004 to form 
POM Wildwood, which was soon renamed Pulmuone Wildwood, 
Inc. Brands include Soga 683, 736, 737, 873

Quality and grades of soybean seed. See Seed Quality of Soybeans–
Condition, Grading, and Grades (Moisture, Foreign Material, 
Damage, etc.)

Quong Hop & Co. (San Francisco, California) 873

Québec. See Canadian Provinces and Territories–Québec

Railroad / railway / rail used to transport soybeans. See 
Transportation of Soybeans or Soy Products to Market by Railroad

Ralston Purina Co. (St. Louis, Missouri). Maker of Purina Chows. 
Including Protein Technologies International, a Wholly Owned 
Subsidiary from 1 July 1987 to 3 Dec. 1997 63, 153, 208

Rapeseed Meal 231, 561

Rapeseed Oil 27, 61, 68, 79, 123, 136, 150, 152, 154, 162, 165, 
169, 170, 188, 195, 196, 206, 209, 210, 214, 222, 231, 232, 234, 
238, 241, 248, 258, 267, 269, 270, 288, 295, 348, 370, 381, 417, 
427, 473, 491, 680, 720, 723, 731, 765, 769, 770, 847, 861
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Rapeseed or the rape plant. See Canola

Rapeseed, the Rape Plant (Brassica napus), or Colza. See also 
Canola 529, 600, 745

Recipes. See Cookery

Regional Soybean Industrial Products Laboratory (Urbana, Illinois). 
See U.S. Regional Soybean Industrial Products Laboratory (Urbana, 
Illinois). Founded April 1936)

Release or Curing Agents for Concrete or Asphalt, Industrial 
Solvents, Hydraulic Fluids, Asphalt Sealants, Antimicrobial Agents, 
and Other Minor or General–Industrial Uses of Soy Oil as a Non-
Drying Oil 387, 447, 469, 475, 602, 695, 909

Republic of China (ROC). See Asia, East–Taiwan

Research & Development Centers. See Iowa State University / 
College (Ames, Iowa), and Univ. of Iowa (Iowa City), National 
Center for Agricultural Utilization Research (NCAUR) (USDA-
ARS) (Peoria, Illinois), U.S. Regional Soybean Industrial Products 
Laboratory (Urbana, Illinois). Founded April 1936)

Research on Soybeans 838

Resins, Plastics, and Plasticizers (Such as Epoxidized Soy Oil–
ESO)–Industrial Uses of Soy Oil as a Drying Oil 81, 158, 233, 236, 
243, 341, 350, 453, 475, 592, 600

Restaurants or cafeterias, vegetarian or vegan. See Vegetarian or 
Vegan Restaurants

Reunion. See Africa–Reunion (Réunion is a Department of France)

Reviews of the literature. See Bibliographies and / or Reviews of 
the Literature

Rewald, Bruno (1883-1947) and Relatives. Lecithin Pioneer in 
Germany, the United States and the United Kingdom 599

Rhizobium bacteria. See Soybean Production–Nitrogen Fixation

Rice, Brown. Also Called Whole Grain Rice or Hulled But 
Unpolished Rice 873

Roads or highways used to transport soybeans. See Transportation 
of Soybeans or Soy Products to Market by Roads or Highways

Roasted Whole Soy Flour (Kinako–Dark Roasted with Dry Heat, 
Full-Fat) and Grits 39, 868

Rouest, Léon (1872-1938). Soybean Pioneer in France 82, 83, 94

Rubber Substitutes or Artifi cial / Synthetic Rubber (Factice)–
Industrial Uses of Soy Oil as a Drying Oil 21, 49, 70, 81, 92, 229, 
233, 243, 453, 475

Russia. See Europe, Eastern–Russia

Rust, soybean. See Rust, Soybean

Sausages, meatless. See Meat Alternatives–Meatless Sausages

School Lunch Program 430

Screw presses. See Soybean Crushing–Equipment–Screw Presses 
and Expellers

Seed Color (Soybeans)–Gives the Color of Seed (and Often Hilum) 
for Various Specifi c Varieties. See also: Soybean Seeds of Different 
Colors 83

Seed companies, soybean. See Funk Brothers Seed Co. 
(Bloomington, Illinois), Monsanto Co. (St. Louis, Missouri), 
Northrup King Co., Pioneer Hi-Bred International, Inc. (Des 
Moines, Iowa)

Seed, Food or Feed Composition–High-Speed Measurement 
Techniques, such as Near Infrared Refl ectance (NIR) or 
Transmitance (NIT) Anlysis and Spectrophotometry 595

Seed Quality, Composition, and Component / Value-Based Pricing 
(Percentage and Quality of Protein, Oil, Fatty Acids, etc.) 595

Seed Quality of Soybeans–Condition, Grading, and Grades 
(Moisture, Foreign Material, Damage, etc.) 39

Seed Weight / Size (Soybeans)–Weight of 100 Seeds / Grains 
in Grams, or Number of Seeds Per Pound or Per Kilogram, and 
Agronomic Signifi cance of Seed Weight 83

Seeds, soybean–Variety development and breeding of soybeans. See 
Variety Development and Breeding

Sesame Oil 13, 27, 35

Sesame Seed (Sesamum indicum, formerly Sesamum orientale). 
(Also Called Ajonjoli, Benne, Benni, Benniseed, Gingelly, Gingely, 
Gingelie, Jinjili, Sesamum, Simsim, Teel, Til). Including Sesame as 
an Oilseed, Sesame Flour, Sesame Tofu (Goma-dofu), and Sesame 
Salt / Gomashio. See also Sesame Butter / Tahini, Sesame Cake or 
Meal, Sesame Milk, and Sesame Oil 13, 30, 109

Sesamum indicum. See Sesame Seed

Seventh-day Adventists. See Worthington Foods, Inc. (Worthington, 
Ohio)

Shortening 21, 39, 49, 92, 561, 600

Shoyu. See Soy Sauce

Shurtleff, William. See Soyinfo Center (Lafayette, California)

Silage, soybean. See Feeds / Forage from Soybean Plants–Forage 
Used for Silage / Ensilage

Size of soybean seeds. See Seed Weight / Size (Soybeans)–Weight 
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of 100 Seeds in Grams, or Number of Seeds Per Pound

Sizings for paper or textiles. See Paper Coatings or Sizings, or 
Textile Sizing

Smoothie–Made with Dairy Milk, Ice Cream, or Dairy Ingredients. 
Also spelled Smoothies or Smoothees 683

Soaps or Detergents–Industrial Uses of Soy Oil as a Non-Drying 
Oil–Soap, Detergent 37, 39, 40, 42, 43, 44, 45, 49, 70, 81, 229, 236, 
453, 475, 600

Soil Science–Soil Erosion and Soil Conservation 429, 430, 447, 
847, 861

Solae Co. (The) (St. Louis, Missouri. Joint Venture Between 
DuPont and Bunge Ltd., Merging PTI and Central Soya’s Specialty 
Process Division (formerly Chemurgy Div.)) 683, 735, 741, 751

Solnuts B.V. (Tilburg, The Netherlands; and Hudson, Iowa). 
Including Edible Soy Products, makers of Pro-Nuts, founded 
in 1970. Acquired by Specialty Food Ingredients Europe BV in 
Dec. 1991. Acquired by the Kerry Group in Jan. 2000 and Name 
Changed to Nutriant (Jan. 2002 to 2006) 647

Solvent extraction equipment. See Soybean Crushing–Equipment–
Solvent extraction

Solvents. See Soybean Crushing–Solvents

Solvents–Ethanol (Ethyl Alcohol)–Used for Soy Oil Extraction, or 
Washing / Purifi cation of Soy Products (Protein, Lecithin, Saponins, 
etc.) 246

Solvents–Hexane–Used Mainly for Soy Oil Extraction 599

Solvents, industrial. See Release or Curing Agents for Concrete or 
Asphalt, Industrial Solvents, Hydraulic Fluids, and Other Minor or 
General Uses

Solvents Used for Extraction of the Oil from Soybeans (General, 
Type of Solvent, Unspecifi ed, or Other). See also Ethanol, Hexane, 
and Trichloroethylene Solvents 595, 705

Sour Cream Alternatives (Non-Dairy–Usually Contains Soy) 737

South Africa. See Africa–South Africa

South America. See Latin America–South America

South Manchuria Railway and the South Manchuria Railway 
Company (Minami Manshu Tetsudo Kabushiki Kaisha) 19, 20, 21, 
37, 39, 40, 42, 43, 44, 45

Soy and Cancer Prevention; Cancer Preventing Substances in 
Soybeans and Soyfoods (Such as the Isofl avones Genistein and 
Daidzein) 262

Soy Cheese or Cheese Alternatives–General, Western Style, That 
Melts. Often Contains Casein (Cow’s Milk Protein) 227, 592

Soy Chocolate (Toasted Soy Flour) (Also includes use of non-
roasted Soy Flour or Soymilk in Making Chocolate) 21, 109

Soy Coffee–Made from Roasted Soy Flour or Ground Roasted 
Soybeans 21, 70, 87, 109, 602, 909

Soy Daily (The)–Online E-zine published by Paul & Gail King 
(Nov. 2000 -) 604

Soy fi ber. See Fiber

Soy Flour, Grits, and Flakes–Enzyme Active (Whole / Full-Fat, 
Unheated) 561

Soy Flour, Grits, and Flakes–Use in Brewing Beer, Such as  Pro-
zyme Flakes and Soybean Brew Flakes 484

Soy Flour, Grits, Meal, Powder, or Flakes–For Food Use (Usually 
Defatted or Low-Fat). See also Soy Flour–Whole or Full-fat 21, 39, 
58, 70, 87, 92, 94, 109, 215, 246, 448, 476, 484, 561, 586, 777

Soy Flour, Textured (Including TVP, Textured Vegetable Protein) 
153, 561, 608, 777, 868

Soy Flour–Whole or Full-fat 81

Soy ice cream companies (USA). See Tofutti Brands, Inc. 
(Cranford, New Jersey)

Soy Ice Cream (General–Usually Non-Dairy) 92, 208, 227, 592, 
909

Soy is NOT Mentioned in the Document 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 
11, 12, 13, 15, 16, 18, 22, 24, 25, 28, 29, 31, 32, 33, 34, 35, 36, 52, 
65, 66, 67, 68, 72, 73, 74, 77, 78, 88, 93, 95, 100, 104, 107, 110, 
111, 112, 116, 122, 123, 127, 130, 133, 147, 166, 167, 170, 187, 
211, 221, 222, 224, 251, 428

Soy lecithin. See Lecithin, Soy

Soy Oil as a Commodity, Product, or Ingredient for Food Use (in 
Cookery or Foods). Its Manufacture, Refi ning, Trade, and Use. See 
Also: Industrial Uses of Soy Oil, and Nutrition: Lipids 41, 49, 89, 
94, 109, 117, 208, 215, 469, 595, 712, 735, 738, 773, 819, 836, 846, 
866

Soy Oil Constants. Includes Index of Refreaction, Refreactive 
Index, Solidifi cation Point (Erstarrungspunkt), Specifi c Gravity. 
See also Iodine Number 14, 19, 44, 49, 81, 154, 561

Soy Oil Constants–Iodine Number / Value 19, 44, 49, 81, 154, 415

Soy Oil–Etymology of This Term and Its Cognates / Relatives in 
Various Languages 154

Soy oil–industry and market statistics. See Soybean Crushing

Soy protein companies (USA). See Drackett Co. (The), Glidden Co. 
(The), Laucks (I.F.) Co., Protein Technologies International (PTI), 
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Solae Co. (The)

Soy Protein Concentrates, Textured 561, 608, 868

Soy Protein Isolates, Textured (For Food Use Only, Including Spun 
Soy Protein Fibers or Soy Isolate Gels). See also: Industrial Uses of 
Soy Proteins–Fibers (Artifi cial Wool Made from Spun Soy Protein 
Fibers) 153, 561, 868

Soy Protein Products (General, or Modern Products). See also: 
Nutrition–Protein, Protein Quality, and Amino Acid Composition 
81, 215

Soy Proteins–Concentrates 227, 430, 484, 608, 647, 868

Soy Proteins–Hydrolyzed and Hydrolysates (General), as in 
Flavourings, HVP, Cosmetics, Personal Care Products, Predigested 
Milk Replacers, etc.. 236

Soy Proteins–Isolates, for Food Use. See also: Isolates, for 
Industrial (Non-Food) Use 227, 430, 484, 561, 608, 777, 838

Soy Proteins–Properties (Including Types {Globulins, Glycinin, 
Beta- and Gamma-Conglycinin} Protein Fractions and Subunits, 
Sedimentation Coeffi cients, Nitrogen Solubility, and Rheology) 21

Soy Proteins–Textured Isolates–Etymology of These Terms and 
Their Cognates / Relatives in Various Languages 153

Soy sauce. See Tamari

Soy sauce companies (Asia & USA). See Yamasa Corporation 
(Choshi, Japan; and Salem, Oregon)

Soy Sauce, HVP Type (Non-Fermented or Semi-Fermented, Made 
with Acid-Hydrolyzed Vegetable Protein; an Amino Acid Seasoning 
Solution Rich in Glutamic Acid). Also Called Pejoratively Chemical 
Soy Sauce 561

Soy Sauce (Including Shoyu). See Also Tamari, Teriyaki Sauce, and 
Traditional Worcestershire Sauce 39, 70, 87, 92, 109, 561, 872

Soy Sauce, Indonesian Style or from the Dutch East Indies (Kecap, 
Kécap, Kechap, Ketjap, Kétjap). See also Ketchup / Catsup 70

Soy Sprouts–Etymology of This Term and Its Cognates / Relatives 
in Various Languages 39

Soy Sprouts (Sprouted or Germinated Soybeans) for Food Use 39, 
87, 92, 448, 561

Soy whip topping. See Whip Topping

Soy wine. See Fermented Specialty Soyfoods

Soy Yogurt–Fermented / Cultured 227

Soy Yogurt (Generally Non-Dairy) 592

Soya–Soybean Production and Soy Products 208

Soyatech (Publisher of Soya Bluebook and Soya Newsletter, Bar 
Harbor, Maine. Note: In March 1980 Peter Golbitz and Sharyn 
Kingma started Island Tofu Works, a tofu manufacturing company, 
in Bar Harbor, Maine) 561, 741, 745, 835

SoyaWorld Inc. See ProSoya

Soybean crushers (Asia). See Hohnen Oil Co., Ltd. (Tokyo, Japan)

Soybean crushers (Canada). See  Agri-Industries Ltd. (Windsor, 
Ontario, Canada)

Soybean Crushers (Canada), Early (Started Before 1941)–Milton 
Oil Refi neries Ltd. (Milton, Ontario; March 1930–Renamed 
Canadian Soyabeans Ltd. by March 1935), Dominion Linseed Oil 
Co. (Baden, ONT; 1932), Soy Bean Oil and Meal Co-operative 
Company of Canada, Ltd. (Chatham, ONT; 1932), Dominion Soya 
Industries / Dominion Soya Products Co. (Montreal, Quebec; spring 
1935), Soya Mills Limited (Stratford, ONT; Jan. 1936), Edgar 
Soya Products (Belle River, Ontario; 1936), Toronto Elevators Ltd. 
(Toronto, ONT; 1938) 671

Soybean crushers (Europe). See Ferruzzi-Montedison (Italy), Hansa 
Muehle (Hamburg, Germany), Harburger Oelwerke Brinckmann 
und Mergell (Harburg, near Hamburg, Germany), Noblee & Thoerl 
GmbH (Hamburg, Germany), Oelmuehle Hamburg AG (Hamburg, 
Germany), Vandemoortele N.V. (Izegem, Netherlands)

Soybean Crushers (Europe). See Unilever Corp., Lever Brothers 
Co., Unimills B.V. (Netherlands)

Soybean Crushers (USA). See Seed Companies, Soybean–Funk 
Brothers Seed Co. (Bloomington, Illinois)–After 1924

Soybean crushers (USA). See Allied Mills, Inc., Archer Daniels 
Midland Co. () (Decatur, Illinois), Bunge Corp. (White Plains, New 
York), Cargill, Inc. (Minneapolis, Minneapolis), Central Soya Co. 
(Fort Wayne, Indiana), Continental Grain Co. (New York, New 
York), Dannen Mills (St. Joseph, Missouri), Procter & Gamble Co. 
(Cincinnati, Ohio). Including the Buckeye Cotton Oil Co., Ralston 
Purina Co. (St. Louis, Missouri), Staley (A.E.) Manufacturing Co. 
(Decatur,, Swift & Co. (Illinois)

Soybean crushers (USA), Cooperative. See AGRI Industries, 
Inc. (Iowa), Ag Processing Inc a cooperative (AGP), Boone 
Valley Cooperative Processing Association (Eagle Grove, Iowa), 
CHS Cooperatives, Including Cenex, Inc. and Harvest States 
Cooperatives (Which Includes Honeymead), Dawson Mills 
(Dawson, Minnesota), Farmland Industries, Inc., Honeymead 
(Mankato, Minnesota), Land O’Lakes, Inc.

Soybean Crushers (USA), Cooperative–General and Other 656

Soybean Crushing–Equipment–Hydraulic Presses 39, 81

Soybean Crushing–Equipment–Screw Presses and Expellers 
(Continuous, Mechanical) 81, 227, 561

Soybean Crushing–Equipment–Solvent Extraction 81, 469, 558, 
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561, 586, 595, 597, 599, 601, 712, 780

Soybean Crushing–Explosions and/or Fires in Soybean Solvent 
Extraction Plants (Making Soy Oil and Soybean Meal) 599

Soybean Crushing (General: Soy / Soybean Oil and Soybean Meal) 
21, 39, 81, 430, 586, 600, 608, 641, 671, 802, 868, 888

Soybean Crushing, Including Production and Trade of Soybean 
Oil, Meal or Cake, Margarine, or Shortening–Industry and Market 
Statistics, Trends, and Analyses–39, 92, 229, 236, 745

Soybean crushing–solvents. See Solvents

Soybean Cultural Practices–No-Till, Conservation Tillage, and 
Minimum Tillage Farming / Agriculture 403, 482

Soybean–General Comprehensive and Basic Important Publications 
about Soybeans 849

Soybean Meal / Cake, Fiber (as from Okara), or Shoyu Presscake as 
a Fertilizer or Manure for the Soil or for Fish Ponds–Industrial Uses 
39, 70, 87, 229, 453

Soybean meal pellets. See Pellets Made from Soybean Meal

Soybean Meal (SBM) (Defatted). Formerly Called Bean Cake, 
Beancake, Soybean Cake, Oilmeal, or Presscake 70, 87, 163, 208, 
215, 243, 252, 476, 513, 546, 558, 561, 595, 597, 600, 601, 660, 
738, 836, 843, 855, 856, 861, 868, 871, 875

Soybean oil. See Soy Oil

Soybean oil constants. See Soy Oil Constants

Soybean paste. See Miso

Soybean pellets. See Pellets Made from Soybean Meal

Soybean processing. See Soybean Crushing

Soybean production. See Cultural Practices, Green Manure, 
Harvesting and Threshing, Identity Preserved / Preservation, Price 
of Soybeans, Soybean Seeds and Soybean Products–Except Sauces 
(Which See), Seed Quality, Yield Statistics, Soybean

Soybean production–Farm equipment. See Machinery 
(Agricultural), Implements, Equipment, and Mechanization

Soybean production–Farm Machinery. See Tractors

Soybean Production–General, and Amount Produced 58, 87, 92, 
109, 794

Soybean production in tropical and subtropical countries. See 
Tropical and Subtropical Countries, Soybean Production in (Mostly 
in

Soybean production–Marketing. See Marketing Soybeans

Soybean production–Plant protection. See Diseases (Bacterial, 
Fungal, and Viral / Virus), Insects–Pest Control. See also: Integrated 
Pest Management, Nematodes–Disease Control, Pesticides 
(General), Weeds–Control and Herbicide Use

Soybean production–Research. See Research on Soybeans

Soybean Rust (Fungal Disease) 683

Soybean Seeds–Black in Color. Food Use is Not Mentioned 83, 777

Soybean Varieties Europe–Gelbe Riesen (“Yellow Giant” / Giant 
Yellow)–Early Introduction 83

Soybean Varieties USA–Medium Early Black–Early Introduction. 
Renamed Buckshot by 1907 83

Soybean Varieties USA–Soysota–Early Introduction 94

Soybeans, whole dry (used unprocessed as feed). See Whole Dry 
Soybeans

Soybeans, whole dry (used unprocessed as food). See Whole Dry 
Soybeans

Soyfood products, commercial. See Commercial Soy Products–New 
Products

Soyfoods Center. See Soyinfo Center (Lafayette, California)

Soyfoods companies (Europe). See British Arkady Company Ltd. 
(Manchester, England), Haldane Foods Group Ltd. (Newport 
Pagnell, Buckinghamshire, England)

Soyfoods companies (USA). See Hain Celestial Group, Inc. 
(Uniondale, New York), SunRich Food Group (Hope, Minnesota), 
White Wave, Inc. (Boulder, Colorado)

Soyfoods (General Food Uses of Soybeans) 227, 604, 630, 648, 
741, 745, 777, 809

Soyfoods movement. See Soy Daily (The), Soyatech (Bar Harbor, 
Maine)

Soyinfo Center (Lafayette, California). Named Soyfoods Center 
until 1 Jan. 2007. Founded by William and Akiko Shurtleff 453, 
683, 868

Soymilk companies (Canada). See ProSoya

Soymilk companies (Europe). See Alpro (Wevelgem, Belgium), 
Plamil Foods Ltd. (Folkestone, Kent, England) and The Plantmilk 
Society

Soymilk companies (USA). See Vitasoy

Soymilk, Fermented, in Liquid or Viscous Form (Basic Research, 
Acidophilus Soymilk or Soy Acidophilus Milk, Soy Viili, 
Buttermilk, Koumiss, Lassi, Piima, etc.). See also: Soy Yogurt, Soy 
Cheese, and Soy Kefi r 87, 109
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Soymilk, Soy Drinks / Beverages, Soy-Based Infant Formulas, and 
Nogs (Liquid, Non-Fermented). Note–For Soymilk Products See 
Tofu, Yuba, Shakes, Soy Ice Cream, Soy Yogurt, and Soy Cheese 
or Cheese Alternatives 21, 39, 58, 70, 87, 227, 561, 592, 600, 604, 
630, 709, 745, 777, 849, 868

Soymilk, Spray-Dried or Powdered 430

Soynut companies (Europe & USA). See Solnuts B.V. (Tilburg, The 
Netherlands; and Hudson, Iowa). Including Edible Soy Products

Soynuts (Oil Roasted or Dry Roasted / Toasted). See Also Irimame 
Used in Bean-Scattering (Mame-Maki) Ceremony at Setsubun 
(Lunar New Year) in Japan and Parched Soybeans 227, 561, 849

Spectrophotometry. See Seed Composition–High-Speed 
Measurement Techniques, such as Near Infrared Refl ectance (NIR) 
Anlysis and Spectrophotometry

Sprouts. See Soy Sprouts

Sprouts, Non-Soy. See also Soy Sprouts 110

Spun soy protein fi bers. See Soy Proteins–Textured Soy Protein 
Isolates

Sri Lanka. See Asia, South–Sri Lanka

Staley (A.E.) Manufacturing Co. (Decatur, Illinois; Acquired by 
Tate & Lyle PLC in June 1988) 208, 599

Statistics. See Industry and Market Analyses and Statistics, the 
specifi c product concerned, e.g. Tofu Industry and Market Statistics

Statistics on crushing of soybeans, soy oil and meal production 
and consumption. See individual geographic regions (such as Asia, 
Europe, Latin America, United States, World, etc.) and nations 
within each region

Statistics on soybean production, area and stocks. See individual 
geographic regions (such as Asia, Europe, Latin America, United 
States, etc.) and nations within each region

Statistics on soybean yields. See Yield Statistics, Soybean

Steroids, Steroid Hormones, and Sterols–Industrial Uses of Soy Oil 
236

Sterols or Steroid Hormones in Soybeans (Phytosterols–Including 
Beta-Sitosterol, Campesterol, and Stigmasterol from Which 
Steroids Such as Progesterone, Hydrocortisone, and Cortisone Can 
Be Made) 236, 246

Storage of Soybean Seeds, Viability and Life-Span During Storage 
or Storability, and Drying of Soybeans 39, 909

Subsidies or support prices for soybeans. See Policies and 
Programs, Government

Sufu. See Tofu, Fermented

Sugars, complex, such as raffi nose, stachyose, and verbacose. See 
Oligosaccharides

Sunfl ower Oil / Sunfl owerseed Oil / Sunoil 133, 136, 139, 141, 149, 
151, 152, 154, 161, 165, 166, 167, 173, 176, 187, 188, 201, 205, 
209, 210, 233, 234, 308, 333, 720, 723, 760

Sunfl ower Seeds and Sunfl owers (Helianthus annuus)–Including 
Sunfl owerseed Oil, Cake, and Meal. Once called the Heliotrope, 
Heliotropion, and Heliotropium 79, 114, 129, 133, 136, 142, 150, 
154, 161, 165, 170, 176, 179, 180, 187, 188, 196, 201, 205, 233, 
234, 270, 274, 283, 308, 333, 370, 417, 561, 600, 678, 709, 719, 
745, 760, 847, 861

SunOpta, Inc. (Toronto, Ontario, Canada). Formerly SunRich 
Food Group (Hope, Minnesota). Formerly Minnesota Waxy Corn 
Growers Export Inc., Minnesota Edamame, Jameson-Williams Co. 
Acquired by Stake Technology Ltd. (Norval, Ontario, Canada) in 
July 1999, Stake changes its name to SunOpta on 31 Oct. 2003 399, 
741

SunRich Food Group (Hope, Minnesota). See SunOpta, Inc.

Sunrise Markets Inc. (Vancouver, BC, Canada) 647

Suzuki Shoten (Suzuki & Co.). See Hohnen Oil Co., Ltd. (Tokyo, 
Japan)

Swift & Co. (Chicago, Champaign, and Oak Brook, Illinois) 124, 
153

Taiwan. See Asia, East–Taiwan

Tamari, Including Real Tamari (Soy Sauce Which Contains Little 
or No Wheat) or the Macrobiotic Word Tamari Meaning Traditional 
Shoyu 39

Tariffs, duties, embargoes. See Trade Policies (International) 
Concerning Soybeans, Soy Products, or Soyfoods–Tariffs, Duties, 
Embargoes, Moratoriums, and Other Trade Barriers or Subsidies

Tauco–Indonesian-Style Fermented Soybean Paste. Also Spelled 
Taucho, Tauceo, Tau Chiow, Taoco, Tao-Tjo, Taotjo, Taocho, 
Taoetjo 70

Tempeh companies. See Turtle Island Foods, Inc. (Hood River, 
Oregon. Maker of Tofurky and Tempeh)

Tempeh–Etymology of This Term and Its Cognates / Relatives in 
Various Languages 70

Tempeh, Non-Soy Relatives–Onchom (Oncom, Ontjom)–A cake 
of Peanut Presscake or Okara (Oncom Tahu) Fermented with 
Neurospora (Monilia sitophila = Oidium lupuli) molds 70

Tempeh (Spelled Témpé in Malay-Indonesian) 70, 447, 561, 777, 
909



HISTORY OF BIODIESEL (1900-2017)   307

© Copyright Soyinfo Center 2017

Textiles made from spun soy protein fi bers. See Fibers (Artifi cial 
Wool or Textiles Made from Spun Soy Protein Fibers, Including 
Azlon, Soylon, and Soy Silk / Soysilk)

Textured soy fl ours. See Soy Flours, Textured (Including TVP, 
Textured Vegetable Protein)

Textured soy protein concentrates. See Soy Protein Concentrates, 
Textured

Textured soy protein isolates. See Soy Protein Isolates, Textured 
(For Food Use Only). Including Spun Fibers

Tillage practices. See Soybean Cultural Practices–No Till Farming

Timeline. See Chronology / Timeline

Tivall (Tivol), Maker of Meat Alternatives (Ashrat, Israel) 741

Tocopherols. See Vitamins E (Tocopherols)

Tofu (Also Called Soybean Curd or Bean Curd until about 1975-
1985). See also Tofu–Fermented, Soy Ice Creams, Soy Yogurts, and 
Cheesecake, Which Often Use Tofu as a Major Ingredient 70, 87, 
227, 447, 448, 561, 604, 647, 683, 736, 737, 751, 777, 849, 868, 
871, 873, 909

Tofu, baked or broiled at fl avored / seasoned/marinated. See Tofu, 
Flavored/Seasoned/Marinated and Baked, Broiled, Grilled, Braised, 
or Roasted

Tofu companies (Canada). See Sunrise Markets Inc. (Vancouver, 
BC, Canada)

Tofu companies (USA). See House Foods America Corporation 
(Los Angeles, California), Pulmuone U.S.A., Inc. (South Gate, 
California), Quong Hop & Co. (San Francisco, California), 
Wildwood Harvest, Inc.

Tofu, Criticism of, Making Fun of, or Image Problems 227

Tofu, Fermented (Also Called Doufu-ru, Toufu-ru, Furu, Fuyu, 
Tahuri, Tahuli, Tajure, Tao-hu-yi, or Sufu). See also Tofu-yo 39, 70

Tofu, Fermented–Etymology of This Term and Its Cognates / 
Relatives in Various Languages 39

Tofu, Flavored / Seasoned / Marinated and Baked, Broiled, Grilled, 
Braised, or Roasted. Including Tofu Jerky and Savory Baked Tofu 
737

Tofu, Fried (Especially Deep-Fried Tofu Pouches, Puffs, Cutlets, or 
Burgers; Agé or Aburagé, Aburaagé, Usu-agé, Atsu-agé or Nama-
agé, Ganmodoki or Ganmo, Hiryôzu / Hiryozu) 39

Tofu, Frozen, Dried-frozen, or Dried Whole (Not Powdered) 39

Tofu, Non-Soy Relatives (Such as Winged Bean Tofu or Peanut 
Tofu) 110

Tofutti Brands, Inc. (Cranford, New Jersey)–Soy Ice Cream 
Company. Mintz’s Buffet Until Jan. 1982 909

Touchi or tou ch’i. See Fermented Black Soybeans

Tractors 63, 141, 169, 328, 393

Trade (International–Imports, Exports) of Soybeans, Soy Oil, and / 
or Soybean Meal. See also Trade–Tariffs and Duties 39, 70, 82, 163, 
208, 229, 403, 546, 595, 600, 706, 788, 794, 827, 843, 856, 859

Trade Policies (International) Concerning Soybeans, Soy Products, 
or Soyfoods–Tariffs, Duties, Embargoes, Moratoriums, and Other 
Trade Barriers or Subsidies 208, 419

Trains used to transport soybeans. See Transportation of Mature 
Soybeans to Market

Trans Fatty Acids 403

Transportation of Mature Soybeans to Market within a Particular 
Country or Region–General and Other 114, 477, 618

Transportation of Soybeans or Soy Products to Market by Railroad 
/ Railway / Rail within a Particular Country or Region. See also 
Railroads / Railways and Special Trains Used to Promote Soybeans 
and Soybean Production 39, 420, 430, 558, 768, 778, 779, 780

Transportation of Soybeans or Soy Products to Market by Roads or 
Highways Using Trucks, Carts, etc. within a Particular Country or 
Region 39, 314, 768, 770

Transportation of Soybeans or Soy Products to Market by Water 
(Rivers, Lakes) Using Junks, Barges, etc. within a Particular 
Country or Region 348, 430

Tri-County Soy Bean Co-operative Association. See Dawson Mills

Tropical and Subtropical Countries, Soybean Production in (Mostly 
in the Third World / developing countries) 246

Trucks or Carts used to transport soybeans. See Transportation of 
Soybeans or Soy Products to Market by Roads or Highways

Trypsin / Protease / Proteinase Inhibitors 447, 561

Turkey. See Asia, Middle East–Turkey

Turtle Island Foods, Inc. (Hood River, Oregon. Maker of Tofurky 
and Tempeh) 737

TVP. See Soy Flours, Textured (Including TVP, Textured Vegetable 
Protein)

Unilever Corp., Lever Brothers Co., Unimills B.V. (Netherlands), 
and Margarine Union 49, 153

United Kingdom. See Europe, Western–United Kingdom

United Kingdom, health foods movement and industry. See Health 
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Foods Movement and Industry in United Kingdom

United Soybean Board. See American Soybean Association (ASA)–
United Soybean Board

United States Department of Agriculture (USDA)–Agricultural 
Cooperative Service. Including Farmer Cooperative Service (FCS, 
1926) 381

United States Department of Agriculture (USDA)–Agricultural 
Research Service (ARS, Established 1953). Including Agricultural 
Research Administration (1942-1953) 126, 194, 246, 262, 341, 348, 
349, 350, 544, 611, 626, 724, 726, 727, 728, 735, 829, 860

United States Department of Agriculture (USDA)–Bureau of 
Agricultural and Industrial Chemistry (1943-1953). Including 
Bureau of Agricultural Chemistry and Engineering (1938-1943), 
Bureau of Chemistry and Soils (1927-1938), and Bureau of 
Chemistry (1901-1927). Transferred to the Agricultural Research 
Service (ARS) in 1953 126

United States Department of Agriculture (USDA)–Economic 
Research Service (ERS) (1961-) 348

United States Department of Agriculture (USDA)–Foreign 
Agricultural Service (FAS, Est. 1953) Including Offi ce of Foreign 
Agricultural Relations (1939-1953). Foreign Agricultural Service 
(1938-1939) 855

United States Department of Agriculture (USDA; Including Federal 
Grain Inspection Service [FGIS], and War Food Administration 
[WFA]). See also: Agricultural Marketing Service, Agricultural 
Research Service (ARS), Bureau of Plant Industry, Economic 
Research Service, Food and Nutrition Service, Foreign Agricultural 
Service, and Section of Foreign Seed and Plant Introduction 117, 
127, 148, 228, 264, 267, 279, 282, 284, 285, 307, 312, 317, 335, 
364, 375, 400, 429, 430, 436, 457, 474, 551, 566, 595, 647, 676, 
681, 683, 693, 694, 733, 741, 745, 761, 766, 773, 775, 789, 833, 
841, 856, 858, 871, 901

United States of America–Activities and Infl uence Overseas / 
Abroad 546, 577

United States of America–Soybean Crushing–Soy Oil and Meal 
Production and Consumption–Statistics, Trends, and Analyses 600

United States of America–Soybean Production, Area and Stocks–
Statistics, Trends, and Analyses 92, 434, 745, 882, 883

United States of America (USA) 10, 27, 39, 63, 64, 70, 81, 92, 97, 
103, 110, 117, 119, 124, 126, 131, 132, 134, 135, 136, 137, 138, 
139, 140, 141, 143, 144, 145, 146, 147, 148, 149, 150, 152, 153, 
155, 156, 157, 158, 159, 160, 161, 163, 164, 167, 168, 169, 171, 
172, 173, 175, 176, 177, 178, 179, 181, 183, 184, 185, 188, 189, 
190, 191, 194, 195, 196, 197, 198, 200, 201, 202, 204, 205, 208, 
211, 212, 213, 214, 215, 216, 217, 218, 219, 220, 221, 222, 223, 
224, 225, 226, 227, 228, 229, 230, 231, 232, 233, 234, 235, 236, 
237, 240, 241, 242, 243, 244, 245, 246, 247, 248, 249, 250, 252, 
253, 254, 255, 256, 257, 258, 259, 260, 261, 262, 263, 264, 265, 
266, 267, 268, 269, 271, 272, 273, 275, 276, 277, 278, 279, 280, 

281, 282, 283, 284, 285, 286, 287, 288, 289, 290, 291, 292, 293, 
294, 295, 296, 297, 298, 299, 300, 301, 302, 303, 304, 305, 306, 
307, 308, 309, 310, 311, 312, 313, 314, 315, 316, 317, 318, 319, 
320, 321, 322, 323, 324, 325, 326, 327, 328, 329, 330, 331, 332, 
333, 334, 335, 336, 337, 338, 339, 340, 341, 342, 343, 344, 345, 
346, 347, 348, 349, 350, 351, 352, 353, 354, 355, 356, 357, 358, 
359, 360, 361, 362, 363, 364, 365, 366, 367, 368, 369, 370, 371, 
372, 373, 374, 375, 376, 377, 378, 379, 380, 381, 382, 383, 384, 
385, 386, 387, 388, 389, 390, 391, 392, 393, 394, 395, 396, 397, 
398, 399, 400, 401, 402, 404, 405, 406, 407, 408, 409, 410, 411, 
412, 413, 414, 416, 418, 419, 420, 421, 422, 423, 424, 425, 426, 
428, 429, 430, 431, 432, 433, 434, 435, 436, 437, 438, 439, 440, 
441, 442, 443, 444, 445, 446, 448, 449, 450, 451, 452, 453, 454, 
455, 456, 457, 459, 460, 461, 462, 463, 464, 465, 466, 467, 468, 
469, 470, 471, 472, 474, 475, 476, 477, 478, 480, 481, 482, 483, 
484, 485, 486, 489, 490, 491, 493, 494, 495, 496, 497, 498, 499, 
500, 502, 503, 504, 505, 506, 507, 508, 509, 510, 511, 512, 513, 
514, 515, 516, 517, 518, 519, 520, 521, 522, 523, 524, 525, 526, 
527, 529, 530, 531, 532, 533, 534, 535, 536, 537, 538, 539, 540, 
541, 542, 543, 544, 545, 547, 548, 549, 550, 551, 552, 553, 554, 
555, 556, 557, 558, 559, 560, 561, 562, 563, 564, 565, 566, 567, 
568, 569, 570, 571, 572, 573, 574, 575, 576, 578, 580, 582, 583, 
585, 586, 587, 588, 589, 591, 592, 595, 596, 597, 598, 600, 601, 
602, 603, 604, 605, 606, 608, 609, 611, 612, 613, 614, 615, 616, 
620, 621, 622, 623, 624, 625, 626, 627, 628, 629, 630, 632, 633, 
634, 635, 636, 637, 638, 639, 640, 641, 642, 643, 644, 645, 646, 
647, 648, 649, 650, 651, 652, 653, 655, 656, 657, 658, 659, 660, 
661, 662, 663, 664, 665, 666, 667, 668, 669, 670, 671, 672, 673, 
674, 675, 676, 677, 679, 680, 681, 682, 683, 684, 685, 686, 687, 
688, 689, 690, 691, 692, 693, 694, 695, 696, 697, 698, 699, 700, 
701, 702, 703, 704, 705, 706, 707, 708, 710, 711, 712, 713, 714, 
715, 716, 717, 718, 719, 721, 724, 725, 726, 727, 728, 730, 731, 
732, 733, 734, 735, 736, 737, 738, 739, 740, 741, 742, 743, 744, 
745, 746, 747, 749, 751, 752, 753, 754, 755, 756, 757, 759, 760, 
761, 762, 763, 764, 765, 766, 767, 768, 769, 770, 771, 772, 773, 
774, 775, 776, 777, 778, 779, 780, 781, 782, 783, 784, 785, 786, 
787, 789, 791, 792, 794, 795, 796, 797, 798, 799, 800, 801, 802, 
803, 804, 805, 806, 807, 808, 809, 810, 811, 812, 813, 814, 815, 
816, 817, 818, 820, 821, 822, 823, 825, 826, 828, 829, 830, 832, 
833, 835, 836, 837, 839, 840, 841, 842, 845, 846, 847, 848, 849, 
850, 851, 852, 853, 854, 855, 856, 857, 858, 859, 860, 861, 862, 
863, 864, 865, 866, 867, 869, 870, 871, 872, 873, 874, 875, 876, 
877, 878, 879, 881, 882, 883, 884, 885, 886, 887, 888, 889, 890, 
891, 892, 893, 894, 895, 896, 897, 898, 899, 900, 901, 902, 903, 
904, 905, 906, 907, 908, 909

United States–States–Alabama 110

United States–States–Arizona 387, 489, 495

United States–States–Arkansas 705, 712, 718, 735, 752

United States–States–California 244, 275, 305, 321, 325, 329, 379, 
389, 396, 406, 410, 426, 449, 453, 506, 530, 558, 647, 653, 657, 
680, 683, 690, 693, 700, 708, 712, 725, 736, 737, 751, 755, 761, 
766, 767, 774, 776, 778, 779, 814, 848, 868, 873, 891, 892, 894, 
895

United States–States–Colorado 381, 449, 643, 730, 765
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United States–States–Connecticut 153, 354, 779

United States–States–Delaware 63, 81, 555

United States–States–District of Columbia (Washington, DC) 63, 
92, 117, 194, 284, 285, 293, 307, 314, 317, 320, 321, 322, 330, 334, 
343, 344, 348, 349, 350, 362, 364, 366, 371, 372, 375, 439, 455, 
478, 505, 523, 553, 564, 565, 566, 578, 621, 658, 687, 688, 701, 
744, 755, 766, 771, 794, 795, 797, 847, 855, 856, 861

United States–States–Florida 153, 396, 402, 449, 500, 538, 570, 
572, 598, 730, 767, 772

United States–States–Georgia 124, 284, 386, 402, 414, 429, 490, 
771, 832, 872

United States–States–Hawaii 70, 329, 347, 524, 538, 604, 647, 693, 
730, 766, 769, 774

United States–States–Idaho 64, 150, 188, 195, 196, 212, 214, 220, 
222, 231, 232, 252, 253, 258, 261, 267, 271, 449, 582, 693, 726, 
730, 731, 732, 734, 760, 764, 765, 770, 778, 779, 780, 829, 860

United States–States–Illinois 63, 70, 117, 126, 134, 136, 148, 158, 
167, 169, 171, 173, 175, 176, 179, 201, 202, 204, 218, 228, 229, 
230, 234, 240, 242, 243, 263, 264, 278, 282, 286, 293, 299, 302, 
320, 329, 341, 344, 348, 350, 355, 357, 383, 402, 410, 430, 453, 
455, 499, 504, 507, 525, 532, 540, 541, 564, 596, 599, 600, 602, 
608, 611, 621, 673, 682, 695, 712, 726, 727, 728, 730, 739, 760, 
764, 765, 766, 767, 770, 771, 772, 773, 777, 780, 802, 806, 829, 
860, 888, 901

United States–States–Indiana 70, 172, 218, 237, 283, 297, 337, 344, 
355, 378, 387, 402, 424, 449, 454, 462, 483, 507, 540, 600, 602, 
647, 765, 773, 812

United States–States–Iowa 70, 98, 131, 136, 219, 297, 302, 305, 
306, 311, 320, 329, 338, 341, 344, 355, 386, 402, 416, 431, 439, 
441, 451, 457, 475, 476, 489, 507, 510, 512, 513, 515, 518, 521, 
522, 527, 535, 536, 540, 541, 543, 545, 558, 595, 597, 600, 602, 
604, 609, 613, 614, 622, 623, 624, 630, 638, 639, 640, 642, 643, 
644, 645, 646, 647, 648, 649, 650, 651, 652, 659, 666, 667, 668, 
669, 670, 672, 673, 674, 675, 676, 677, 679, 682, 684, 685, 686, 
691, 692, 693, 697, 703, 705, 706, 707, 710, 712, 730, 736, 737, 
742, 745, 746, 747, 749, 751, 756, 757, 759, 761, 763, 766, 767, 
768, 769, 771, 772, 773, 774, 776, 780, 781, 782, 783, 791, 804, 
808, 809, 810, 811, 815, 816, 820, 821, 822, 823, 825, 828, 840, 
841, 850, 851, 853, 854, 862, 863, 864, 865, 866, 867, 869, 870, 
873, 874, 875, 876, 877, 881, 882, 883, 884, 886, 887, 888, 889, 
890, 893, 896, 897, 898, 899, 905

United States–States–Kansas 70, 141, 155, 177, 191, 200, 216, 235, 
254, 269, 273, 279, 284, 286, 287, 290, 291, 293, 297, 301, 302, 
305, 313, 314, 318, 319, 326, 332, 348, 360, 380, 381, 382, 383, 
390, 391, 412, 420, 426, 452, 457, 468, 521, 538, 559, 629, 705, 
712, 761, 766, 768, 769, 770, 771, 772, 778, 779, 780, 889, 908

United States–States–Kentucky 146, 302, 449, 769

United States–States–Louisiana 449, 683, 878

United States–States–Maine 449, 561, 741, 745

United States–States–Maryland 70, 246, 262, 347, 349, 428, 449, 
548, 555, 599, 657, 767

United States–States–Massachusetts 70, 135, 168, 262, 420, 449, 
538, 563, 604, 680, 698, 743, 751, 765, 767, 873

United States–States–Michigan 63, 132, 141, 153, 297, 326, 402, 
421, 432, 449, 462, 507, 540, 600, 712, 771

United States–States–Minnesota 215, 219, 252, 280, 297, 302, 355, 
365, 384, 399, 400, 402, 409, 455, 467, 469, 475, 482, 484, 507, 
513, 540, 576, 603, 621, 622, 623, 625, 647, 656, 660, 664, 665, 
705, 711, 712, 717, 762, 784, 785, 786, 787, 791, 798, 800, 830, 
832, 842, 857, 879, 888, 906

United States–States–Mississippi 70, 163, 346, 350, 529, 599, 772

United States–States–Missouri 63, 70, 141, 149, 157, 178, 179, 197, 
219, 243, 244, 247, 248, 249, 250, 252, 254, 255, 256, 257, 259, 
260, 261, 262, 264, 265, 267, 268, 269, 272, 273, 275, 276, 277, 
279, 281, 284, 286, 287, 289, 290, 292, 293, 294, 295, 296, 297, 
298, 300, 301, 302, 303, 304, 305, 307, 308, 309, 311, 313, 314, 
315, 316, 317, 320, 321, 322, 323, 324, 325, 326, 327, 328, 329, 
330, 331, 334, 335, 339, 340, 344, 346, 347, 351, 352, 354, 355, 
356, 358, 359, 360, 361, 363, 369, 370, 377, 382, 383, 384, 386, 
387, 388, 394, 395, 398, 401, 402, 404, 405, 408, 410, 412, 413, 
416, 418, 421, 422, 423, 425, 429, 433, 435, 436, 437, 438, 439, 
440, 441, 442, 443, 444, 448, 450, 455, 457, 459, 461, 463, 464, 
465, 469, 470, 471, 472, 474, 476, 480, 481, 484, 485, 486, 489, 
490, 493, 494, 496, 497, 498, 502, 503, 504, 505, 507, 508, 509, 
511, 513, 514, 519, 520, 525, 530, 531, 532, 533, 534, 537, 538, 
540, 541, 544, 549, 550, 551, 553, 554, 556, 557, 559, 560, 566, 
567, 568, 569, 571, 574, 575, 576, 580, 585, 587, 588, 589, 632, 
646, 653, 658, 661, 705, 706, 712, 721, 725, 730, 733, 741, 745, 
746, 761, 762, 765, 766, 767, 768, 769, 770, 771, 772, 773, 778, 
779, 780, 807, 835, 836, 841, 855, 856, 866, 889, 898, 899, 902, 
903

United States–States–Nebraska 190, 217, 281, 286, 297, 302, 326, 
344, 346, 354, 355, 361, 368, 375, 376, 387, 397, 402, 449, 451, 
457, 476, 507, 513, 521, 522, 536, 539, 540, 545, 547, 549, 552, 
558, 576, 586, 595, 597, 621, 641, 671, 705, 706, 712, 762, 770, 
771, 779, 789, 807, 836, 865, 866, 875, 876

United States–States–New Jersey 81, 555, 563, 751, 753

United States–States–New York 63, 70, 153, 227, 563, 602, 695, 
719, 751, 775, 873, 885

United States–States–North Carolina 70, 198, 262, 336, 367, 449, 
602, 768, 778, 779, 780

United States–States–North Dakota 139, 152, 161, 167, 176, 269, 
297, 313, 333, 340, 393, 655, 662, 712, 715, 760, 769, 773, 888

United States–States–Ohio 70, 132, 138, 213, 293, 297, 300, 302, 
326, 344, 346, 355, 378, 402, 410, 449, 462, 495, 507, 540, 602, 



HISTORY OF BIODIESEL (1900-2017)   310

© Copyright Soyinfo Center 2017

659, 696, 760, 767, 769, 771, 773, 779, 780, 908

United States–States–Oklahoma 294, 712

United States–States–Oregon 329, 347, 449, 602, 693, 766, 774

United States–States–Pennsylvania 81, 341, 449, 478, 555, 602, 
605, 700, 724

United States–States–South Carolina 336, 402, 507, 540

United States–States–South Dakota 281, 283, 288, 297, 302, 310, 
318, 320, 326, 333, 337, 346, 355, 381, 402, 410, 466, 477, 507, 
516, 540, 545, 552, 564, 712, 754, 762, 766, 767, 771, 841

United States–States–Tennessee 223, 314, 402, 507, 540, 839

United States–States–Texas 10, 137, 205, 449, 489, 706, 753, 778, 
779, 780, 796

United States–States–Utah 602, 712, 813

United States–States–Vermont 730

United States–States–Virginia 223, 343, 344, 404, 440, 446, 449, 
455, 548, 566, 589, 683, 699, 751

United States–States–Washington state 449, 484, 602, 695, 706, 
774, 799

United States–States–West Virginia 70

United States–States–Wisconsin 63, 70, 297, 314, 346, 361, 388, 
402, 449, 507, 647, 712, 768, 770, 872

United States–States–Wyoming 147, 491

Urban Problems Worldwide, Including Tangible Problems 
(Urbanization, Scarce Jobs, Money, Housing, Poor Schools, Welfare 
Abuse, Drugs, Gangs, and Crime) and Values Problems (Racism, 
Despair, Poor Work Habits, Lower Class Problems) Worldwide 422, 
593

U.S. Regional Soybean Industrial Products Laboratory (Urbana, 
Illinois). Founded April 1936. Analytical Section Merged into 
Northern Regional Research Lab. (Peoria) 1 July 1942 63, 229, 243, 
453

USA. See United States of America

USDA. See United States Department of Agriculture

USDA National Agricultural Library (NAL, Beltsville, Maryland). 
See National Agricultural Library (NAL, Beltsville, Maryland)

USSR. See Europe, Eastern–USSR

Vanaspati (Vegetable Shortening, Vegetable Ghee, or Vanaspati 
Ghee) 561

Vandemoortele N.V. (Izegem, Netherlands). Including Alpro (Early 
Years Only) and Vamo 751

Varieties, soybean. See Soybean Varieties

Variety Development and Breeding of Soybeans (General, 
Including Varieties and Seeds) 94

Variety Development, Breeding, Selection, Evaluation, Growing, or 
Handling of Soybeans for Food Uses 620

Variety development of soybeans. See Breeding of Soybeans and 
Classical Genetics, Introduction of Soybeans (as to a Nation, State, 
or Region, with P.I. Numbers for the USA) and Selection

Veganism. See Vegetarianism–Veganism

Vegetable oils. See Specifi c Oilseeds such as Peanut Oil, Sesame 
Oil, Sunfl ower Oil, etc

Vegetable soybeans. See Green Vegetable Soybeans

Vegetarian / Natural Foods Products Companies. See Imagine 
Foods, Inc. (California)

Vegetarian or Vegan Restaurants or Cafeterias 58

Vegetarianism–Concerning a Diet and Lifestyle Free of Flesh 
Foods, But Which May Include Dairy Products or Eggs. See also: 
Veganism 58, 103, 246

Vegetarianism–Veganism–Concerning a Plant-Based or Vegan 
Diet and Lifestyle Free of All Animal Products, Including Dairy 
Products, Eggs, and in Some Cases Honey and Leather 709

Viability and life-span of soybean seeds. See Storage of Seeds

Videotapes or References to Video Tapes 386, 392

Vitamins B-12 (Cyanocobalamin, Cobalamins) 243

Vitamins E (Tocopherols, Natural Powerful Antioxidant) 236

Vitasoy International Holdings Ltd. (Hong Kong Soya Bean 
Products Co. Ltd. before 24 Sept. 1990), and Vitasoy (USA) Inc., 
(Brisbane, California–south of San Francisco). Including Nasoya 
Foods (from Aug. 1990) and Azumaya Inc. (from May 1993). 
Founded by K.S. Lo (Lived 1910 to 1995), in Hong Kong. Started 
in March 1940 604

War, world. See World War I–Soybeans and Soyfoods, World War 
II–Soybeans and Soyfoods

Water Use, Misuse, and Scarcity–Environmental Issues 847, 861

Waterproof goods or cloth. See Linoleum, Floor Coverings, 
Oilcloth, and Waterproof Goods

Websites or Information on the World Wide Web or Internet 504, 
537, 560, 583, 600, 602, 604, 628, 661, 683, 705, 709, 751, 773
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Weeds–Control and Herbicide Use 70, 237, 403, 475

Weight of soybean seeds. See Seed Weight / Size (Soybeans)–
Weight of 100 Seeds in Grams, or Number of Seeds Per Pound

Wheat Gluten. Chinese–Pinyin: Mianjin / Mian-jin. Wade-Giles: 
Mienchin / Mien-chin 153

Whip Topping (Non-Dairy–Resembles Whipped Cream or 
Whipping Cream and Contains Soy Protein) 592

White Wave, Inc. (Boulder, Colorado). Founded in Sept. 1977 by 
Steve Demos. Including Soyfoods Unlimited. Owned by Dean 
Foods Co. since 8 May 2002 647, 751

Whole Dry Soybeans (Used Boiled but Otherwise Unprocessed as 
Food) 70

Whole Dry Soybeans (Used Unprocessed as Feed) 70

Wildwood Harvest Foods, Inc. Formed on 24 Aug. 2001 by the 
merger of Wildwood Natural Foods, Inc. (Santa Cruz and Fairfax, 
California; started Nov. 1977) and Midwest Harvest, Inc. (Grinnell, 
Iowa; started Jan. 1999) 683, 736, 737, 873

Wildwood Natural Foods, Inc. See Wildwood Harvest, Inc.

WISHH (World Initiative for Soy in Human Health), and World Soy 
Foundation (WSF). Projects of the American Soybean Association 
(ASA) 601, 648, 741, 777

World 70, 208, 246, 529, 584, 600, 793, 794, 795, 818, 819, 824, 
844, 845, 847, 859, 861

World Initiative for Soy in Human Health. See WISHH

World problems. See Hunger, Malnutrition, Famine, Food 
Shortages, and Mortality, Population Growth (Human) and Related 
Problems (Including Poverty)

World problems–Environmental issues & concerns. See 
Environmental Issues, Concerns, and Protection (General, Including 
Deep Ecology, Pollution of the Environment, Global Warming, etc.)

World Problems–Major (General) 797

World Soy Foundation (WSF). See WISHH (World Initiative for 
Soy in Human Health)

World–Soybean Production, Area and Stocks–Statistics, Trends, and 
Analyses 600, 847, 861

World War I–Soybeans and Soyfoods. Also known as the “First 
World War” and “The Great War” 453

World War II–Soybeans and Soyfoods. Also Called the “Second 
World War” 114, 116, 117, 123, 208, 229, 243, 341, 453, 693, 709, 
727, 832, 847, 861

Worthington Foods, Inc. (Worthington, Ohio). Including Battle 
Creek Foods (Michigan) from 1960, and Madison Foods 
(Tennessee) from 1964. A subsidiary of Miles Laboratories from 
March 1970 to Oct. 1982. Including Loma Linda Foods from Jan. 
1990 153

Yamasa Corporation (Choshi, Japan; and Salem, Oregon) 39

Yield Statistics, Soybean 70, 83

Yogurt, soy. See Soy Yogurt

Yuba (The Film That Forms Atop Soymilk When It Is Heated). In 
Chinese (Mandarin): Doufu Pi (“Tofu Skin”) or Doufu Yi (“Tofu 
Robes,” pinyin), Toufu P’i or Toufu I (Wade-Giles). English-
Language Chinese Cookbooks and Restaurants: “Bean Curd Skin” 
39, 70, 561, 868

Zaire. See Africa–Congo (formerly Zaire). Offi cially Democratic 
Republic of the Congo. Also known as Congo-Kinshasa

Zea mays. See Corn / Maize

Zea mays. See Corn / Maize
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