
inform
 July/A

ugust 2011 Volum
e 22 (7) 381–472

  ALSO INSIDE
Olive oil debate continues

Solvent fractionation

Tools of forensic science

www.aocs.org

International News on Fats, Oils, 
and Related Materials



Food & Feed
Oils & Fats
Animal Feed

Chemicals for Life
Oleochemicals
Detergents, Surfactants & Chemicals
Soap

Biofuels
Biodiesel
Bioethanol
Biomass

www.desmetballestra.com



Departments  
and Information
382 Index to Advertisers
   Calendar

Marketplace:
401 News & Noteworthy
405 Biofuels News
413 Health & Nutrition News
418 Biotechnology News
421 Surfactants, Detergents, & 

Personal Care News
427 People News/Inside AOCS
 In Memoriam

Publications:
464 Extracts & Distillates
470 Patents
472 Classified

AOCS Mission Statement
To be a global forum to promote the exchange of ideas, 
information, and experience, to enhance personal excel-
lence, and to provide high standards of quality among 
those with a professional interest in the science and tech-
nology of fats, oils, surfactants, and related materials.

inform • International News on Fats, Oils,
and Related Materials
ISSN: 0897-8026 IFRMEC 22 (7) 381–472

386

389

393
397

Olive oil debate continues
Are consumers in California paying top dollar for extra virgin olive oils that 
do not qualify for that label designation under international standards? 
Associate Editor Catherine Watkins takes a closer look at the University 
of California Davis Olive Center’s second report and reactions from the 
International Olive Council and North American Olive Oil Association.

Bugs and dust: Tiny detectives reveal big truths 
Science and health writer David Piller writes about the tools two 
internationally recognized forensic scientists use to uncover the secrets of 
life and death. 

Solvent fractionation 101: frequently asked questions 
Learn the whys and hows of solvent fractionation with this handy primer.  

Lipids & Brain 2: A symposium on lipids and brain health
The Lipids & Brain 2—Journées Chevreul 2011 symposium in Paris, France, 
highlighted a growing body of evidence that lipids are key to preventing 
the pandemic of mental and neurodegenerative diseases that threatens 
public health worldwide.
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The 102nd AOCS Annual Meeting & Expo
Networking was the focus of this year’s Annual Meeting & Expo 
in Cincinnati, Ohio, USA, which featured speed-networking and 
hands-on training in social networking.

Meeting the global sustainability challenge through chemistry 
Current rates of greenhouse gas emissions are on course to raise 
average annual global temperatures by more than 2°C by 2050. 
The choices we make now will determine how well we deal with 
that, according to Keynote Speaker Robert Chouffot. 

A portrait in microbial oils 
Stephen S. Chang Award winner Colin Ratledge traces the 
biochemical pathway by which oleaginous microorganisms 
produce copious amounts of oil in their cells.

Nine receive highest honors from AOCS
Seven AOCS Fellows and the recipients of both the A.R. Baldwin 
Distinguished Service Award and the Award of Merit were 
honored in Cincinnati.

Fascinating lipids: from brain to plants and soil and back to 
brain
Supelco/Nicholas Pelick-AOCS Research Award recipient John 
Harwood recounts how his journey as a lipid biochemist came 
full circle—beginning with and returning to the brain. 

Self-assembly of lyotropic liquid crystals: from 
fundamentals to applications 
AOCS Young Scientist Research Award recipient Raffaele 
Mezzenga describes self-assembly in lipidic mesophases and the 
potential of this phenomenon in modern processed foods. 

White biotechnology: promise and challenges for the 
development of a sustainable chemical industry
Can the processes of industrial biotechnology compete with 
other chemical and physical approaches? Perhaps, but moving to 
a bio-economy will require more than a conversion technology. 

Award recipients 2011
AOCS honored more than 50 individuals in Cincinnati. An 
abbreviated photo album provides a sampling. 

Nothing fishy about it: a novel quality analysis that 
corresponds with taste
AOCS Honored Student Jenna Sullivan has developed a novel 
analytical method that correlates with the sensory assessment of 
fish oil quality. 
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Research & Development Center, Texas A&M 
University, College Station, Texas, USA. 
Information: http://foodprotein.tamu.edu/
fatsoils/scmargarine.php.

August 14–19, 2011. FASEB Summer 
Research Conference: Lysophospho-
lipid Mediators in Health and Disease, Il 
Ciocco Hotel & Resort, Lucca, Italy. Infor-
mation: https://secure.faseb.org/faseb/
meetings/Summrconf/Programs/11793.
pdf. 

August 16–19, 2011. BIOTech Fair—
International Fair on Bioenergy and 
Biofuels, FIEB Events Center, Curitiba, 
Brazil. Information: www.eventobioen-
ergia.com.br/congresso/en/index.php.

August 18–19, 2011. 8th Practical Short 
Course on Functional Oils: Omega-3s 
for Cosmetics, Pet Foods, Dietary Sup-
plements, Drugs and Food Systems, 
Newport Beach Marriott Hotel & Spa, 
Newport Beach, California, USA. Infor-
mation: www.smartshortcourses.com.

August 21–24, 2011. Delivery of Function-
ality in Complex Food Systems, Guelph, 
Ontario, Canada. Information: www.
uoguelph.ca/foodscience/content/deliv-
ery-functionality-complex-food-systems.

August 21–26, 2011. 13th Annual Practical 
Short Course on Food Extrusion: Cereals, 
Protein & Other Ingredients (formerly, Tex-
turized Vegetable Protein and Other Soy 
Products), Texas A&M University, College 
Station, Texas, USA. Information: email: 
mnriaz@tamu.edu; http://foodprotein.
tamu.edu/extrusion/ShortCourses/tvp/
sctvp.php.

August 25–26, 2011. Recent Advances 
in Biofuels Short Course, International 
Grains Program Conference Center, 
Kansas State University, Manhattan, 
Kansas, USA. Information: www.grains.k-
state.edu/igp.

August 28–September 1, 2011. 242nd ACS 
National Meeting & Exposition, Colorado 
Convention and Exposition Center, Denver, 
Colorado, USA. Information: www.acs.org.

July 17–22, 2011. Molecular & Cellu-
lar Biology of Lipids, Gordon Research 
Conference, Waterville Valley Resort, 
Waterville Valley, New Hampshire, USA. 
Information: www.grc.org/programs.
aspx?year=2011&program=lipids.

July 19–22, 2011 CESSE [Council of Engineer-
ing and Scientific Society Executives] 2011 
Annual Meeting, Hyatt Regency Vancou-
ver, Vancouver, British Columbia, Canada. 
Information: http://community.cesse.org/
CESSE/CONFERENCE .

July 27–29, 2011. Biodiesel Congress, 
Pullman Ibirapuera Hotel, São Paulo, 
Brazil. Information: http://biodiesel.
agraevents.com.

July 30–August 5, 2011. 43rd IUPAC World 
Chemistry Congress, Puerto Rico Conven-
tion Center, San Juan, Puerto Rico. Informa-
tion: www.iupac2011.org.

August 6–9, 2011. Kern Lipid Conference: 
Emerging Discoveries of Lipid Effects on 
Organ Physiology and Pathobiology, 
Vail Cascade Resort, Vail, Colorado, USA. 
Information: www.kernconference.org.

August 14–18, 2011. Practical Short Course, 
Trends in Margarine and Shortening Manu-
facture, Non-Trans Products, Food Protein 
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August 30–September 3, 2011. 52nd Inter-
national Conference on the Bioscience of 
Lipids, Warsaw, Poland. Information: www.
icbl.unibe.ch/index.php?id=81. 

September 12–15, 2011. Asia Pacific Clean 
Energy Summit & Expo, Hawaii Conven-
tion Center, Honolulu, Hawaii, USA. Infor-
mation: www.ct-si.org/events/APCE2011. 

September 14–16, 2011. International Biore-
fining Conference and Trade Show, Hilton 

Americas–Houston, Houston, Texas, USA. 
Information: www.biorefi ingconference.
com. 

September 16–18, 2011. 10th Phospholipid 
Congress of The International Lecithin and 
Phospholipid Society (ILPS): Phospholip-
ids—Sources, Processing and Application, 
Congress Centre “De Doelen,” Rotterdam, 
the Netherlands. Information: e-mail: ilps@
lecipro.nl; www.ilps.org/10th%20Congress.
htm.

AOCS Meeting Watch

For in-depth details on these and other upcoming meetings, visit  
www.aocs.org/meetings.

September 16–18, 2011. 10th Phos-
pholipid Congress of The Interna-
tional Lecithin and Phospholipid 
Society (ILPS): Phospholipids—
Sources, Processing and Application, 
Congress Centre “De Doelen,” Rot-
terdam, the Netherlands. Informa-
tion: e-mail: ilps@lecipro.nl; www.ilps.
org/10th%20Congress.htm.

September 26–27, 2011. 24th Cana-
dian Conference on Fats and Oils, Uni-
versity of Alberta, Edmonton, Alberta, 
Canada. Sponsored by the Canadian 
section of the American Oil Chemists’ 
Society and the  Faculty of Agricul-
tural, Life & Environmental Sciences 
at the University of Alberta.  Infor-
mation: email: Disa.Brownfield@ales.
ualberta.ca.

October 17, 2011. Basics of Edible Oil 
Processing and Refining—AOCS Short 
Course, Hilton Cartagena, Cartagena, 
Colombia. Information: email: meet-
ings@aocs.org; phone: +1 217-693-
4821; fax: +1 217-693-4865; www.
aocs.org/LACongress.

October 17, 2011. Oilseed Processing 
and Solvent Extraction—AOCS Short 
Course, Hilton Cartagena, Cartagena, 
Colombia. Information: email: meet-
ings@aocs.org; phone: +1 217-693-
4821; fax: +1 217-693-4865; www.
aocs.org/LACongress.

October 18, 2011. Oils and Fats Modi-
fication—AOCS Short Course, Hilton 
Cartagena, Cartagena, Colombia. 
Information: email: meetings@aocs.
org; phone: +1 217-693-4821; fax: +1 
217-693-4865; www.aocs.org/LACon-
gress.

October 18, 2011. SODEOPEC: Soaps, 
Detergents, Oleochemicals, and Per-
sonal Care Products—AOCS Short 
Course, Hilton Cartagena, Cartagena, 
Colombia. Information: email: meet-
ings@aocs.org; phone: +1 217-693-
4821; fax: +1 217-693-4865; www.
aocs.org/LACongress.

October 19–21, 2011. 14th Latin Amer-
ican Congress on Fats and Oils, Hotel 
Cartagena, Cartagena, Colombia. 
Information: email: meetings@aocs.
org; phone: +1 217-693-4821; fax: +1 
217-693-4865; www.aocs.org/LACon-
gress.

November 9–11, 2011. AAOCS [Aus-
tralasian Section of the American Oil 
Chemists Society] Biennial Confer-
ence: Fats and Oils—Industry, Inno-
vation and Health Perspectives, Sebel 
Playford Adelaide, Adelaide, SA, 
Australia. Information: email: matt.
miller@plantandfood.co.nz.

2710 South Boulder Drive
P.O. Box 17190
Urbana, IL 61803-7190 USA
Phone: +1 217-359-2344 
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Advertising Instructions and Deadlines:
Closing date is approximately the first of the month 
preceding date of issue. Insertion orders received after 
closing will be subject to acceptance at advertiser’s 
risk. No cancellations accepted after closing date. Ad 
materials must be in final form for press upon mate-
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copy that in its opinion is unethical, misleading, unfair, 
or otherwise inappropriate or incompatible with the 
character of inform. Advertisers and advertising agen-
cies assume liability for all content (including text, 
representation, and illustrations) of advertisements 
printed and also assume responsibility for any claims 
arising therefrom made against the publisher.

AOCS Advertising: Liz Barrett
Phone: +1 301-215-6710 ext. 114
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assumes no responsibility for statements or opinions 
of contributors to its columns.
 inform (ISSN: 0897-8026) is published 10 times per 
year in January, February, March, April, May, June, July/
August, September, October, November/December 
by AOCS Press, 2710 South Boulder Drive, Urbana, IL 
61802-6996 USA . Phone: +1 217-359-2344. Periodi-
cals Postage paid at Urbana, IL, and additional mailing 
offices. POSTMASTER: Send address changes to inform, 
P.O. Box 17190, Urbana, IL 61803-7190 USA. 
 Subscriptions to inform for members of the Ameri-
can Oil Chemists’ Society are included in the annual 
dues. An individual subscription to inform is $180. 
Outside the U.S., add $30 for surface mail, or add $115 
for air mail. Institutional subscriptions to the Journal of 
the American Oil Chemists’ Society and inform combined 
are now being handled by Springer Verlag. Price list 
information is available at www.springer.com/pricelist. 
Claims for copies lost in the mail must be received 
within 30 days (90 days outside the U.S.) of the date of 
issue. Notice of change of address must be received two 
weeks before the date of issue. For subscription inqui-
ries, please contact Doreen Berning at AOCS, doreenb@
aocs.org or phone +1 217-693-4813. AOCS member-
ship information and applications can be obtained  
from: AOCS, P.O. Box 17190, Urbana, IL 61803-7190 
USA or membership@ aocs.org.
 Notice to copiers: Authorization to photocopy items 
for internal or personal use, or the internal or personal 
use of specific clients, is granted by the American Oil 
Chemists’ Society for libraries and other users reg-
istered with the Copyright Clearance Center (CCC) 
Transactional Reporting Service, provided that the 
base fee of $15.00 and a page charge of $0.50 per 
copy are paid directly to CCC, 21 Congress St., Salem, 
MA 01970 USA.

continued on next page
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September 18–21, 2011. 9th Euro Fed Lipid 
Congress, Rotterdam, the Netherlands. Infor-
mation: email: amoneit@eurofedlipid.org; 
www.eurofedlipid.org/meetings/rotterdam.

September 18–21, 2011. 12th International 
Conference on Bioactive Lipids in Cancer, 
Inflammation and Related Diseases, Westin 
Hotel, Seattle, Washington, USA. Informa-
tion: http://bioactivelipidsconf.wayne.edu.

September 20–23, 2011. 7th International 
Congress of Food Technologists, Biotech-
nologists, and Nutritionists, Grand Hotel 
Adriatic, Opatija, Croatia. Information: www.
pbncongress2011.hr. 

September 21–23, 2011. 7th NIZO Dairy Con-
ference: Flavour and Texture, Innovations 
in Dairy, Papendal Hotel and Conference 
Centre, near Arnhem, the Netherlands. Infor-
mation: www.nizodairyconference.com.

September 22–23, 2011. Biofuels Hall of 
Fame 2011, Brussels, Belgium. Information: 
email: dm@greenworldconferences.com; 
www.greenworldconferences.com.

September 22–23, 2011. US Regulatory 
Network Meeting, Radisson Plaza-War-
wick Hotel, Philadelphia, Pennsylvania, 
USA. Information: www.leatherhead-
food.com/usregnet.

September 22–24, 2011. 3rd International 
Conference: Oilseeds & Oils 2011, Marri-
ott Istanbul Asia, Istanbul, Turkey. Infor-
mation: APK-Inform Agency: phone +380 
562 320795, +380 56 7265272 (ext. 164); 
email: ved2@apk-inform.com, ozip@apk-
inform.com; www.agrimarket.info/con-
ferences/oo2011/index.php.

September 23–25, 2011. Globoil India, Leela 
Kempinski Mumbai, India. Information: 
www.globoilindia.com. 

September 25–27, 2011. 4th Annual Waste-
to-Fuels Conference & Trade Show, Hyatt 
Regency Mission Bay Spa & Marina, San 
Diego, California, USA. Information: www.
waste-to-fuels.com.

September 26–27, 2011. 24th Canadian 
Conference on Fats and Oils, University 
of Alberta, Edmonton, Alberta, Canada. 
Sponsored by the Canadian section of 

the American Oil Chemists’ Society and 
the  Faculty of Agricultural, Life & Envi-
ronmental Sciences at the University of 
Alberta.  Information: email: Disa.Brown-
field@ales.ualberta.ca.

September 27–28, 2011. International Con-
ference on Oil Palm Biomass 2011: Oil Palm 
Biomass to Fuel & Energy, Gran Mella Hotel, 
Jakarta, Indonesia. Information: www.icopb.
com.

September 28–29, 2011. World Biofuels 
Markets Brazil, São Paulo, Brazil. Infor-
mation: www.worldbiofuelsmarkets.
com/brazil. 

September 28–30, 2011. tcbiomass2011, 
International Conference on Thermochem-
ical Biomass Conversion Science, Westin 
Chicago River North, Chicago, Illinois, USA. 
Information: www.gastechnology.org/tcbio-
mass2011.

October 2–7, 2011. FACSS [Federation of 
Analytical Chemistry and Spectroscopy 
Societies] Annual Conference, Grand Sierra 
Resort, Reno, Nevada, USA. Information: 
www.facss.org. 

October 5–7, 2011. oils+fats, the International 
Trade Fair for the Production and Process-
ing of Oils and Fats made from Renewable 
Resources, M,O,C, Event Center in Munich-
Freimann, Germany. Information: www.oils-
and-fats.com/en/Home?3.

October 5–7, 2011. Algae Europe, Milan Exhi-
bition Centre, Milan, Italy. Information: www.
algaeurope.eu/en_lfm/index_alg.asp. 

October 5–7, 2011. Cleaning Products 
2011, Washington Marriott Hotel, Wash-
ington, DC, USA. Information: www.
cleaningproductsconference.com . 

October 9–13, 2011. Practical Short Course 
on Processing and Products of Vegetable 
Oil/Biodiesel, Food Protein Research & 
Development Center, Texas A&M Univer-
sity System, College Station, Texas, USA. 
Information: http://foodprotein.tamu.edu/
fatsoils/scvegoil.php.

October 14–20, 2011. ASA-CSSA-SSSA (Amer-
ican Society of Agronomy-Crop Science 
Society of America-Soil Science Society of 
America) 2011 International Annual Meet-
ings, San Antonio, Texas, USA. Information: 
www.acsmeetings.org.

October 16–19, 2011. AACC [American Asso-
ciation of Cereal Chemistry] Annual Meeting, 
Palm Springs, California, USA. Information: 
http://meeting.aaccnet.org. 

October 17, 2011. Basics of Edible Oil Pro-
cessing and Refining—AOCS Short Course, 
Hilton Cartagena, Cartagena, Colombia. 
Information: email: meetings@aocs.org; 
phone: +1 217-693-4821; fax: +1 217-693-
4865; www.aocs.org/LACongress.

October 17, 2011. Oilseed Processing and 
Solvent Extraction—AOCS Short Course, 
Hilton Cartagena, Cartagena, Colombia. 
Information: email: meetings@aocs.org; 
phone: +1 217-693-4821; fax: +1 217-693-
4865; www.aocs.org/LACongress.

October 18, 2011. Oils and Fats Modifica-
tion—AOCS Short Course, Hilton Carta-
gena, Cartagena, Colombia. Information: 
email: meetings@aocs.org; phone: +1 217-
693-4821; fax: +1 217-693-4865; www.aocs.
org/LACongress.

October 18, 2011. SODEOPEC: Soaps, Deter-
gents, Oleochemicals, and Personal Care 
Products—AOCS Short Course, Hilton Cart-
agena, Cartagena, Colombia. Information: 
email: meetings@aocs.org; phone: +1 217-
693-4821; fax: +1 217-693-4865; www.aocs.
org/LACongress.

October 18–21, 2011. 78th National Ren-
derers Association Convention, The 
Ritz-Carlton, Tucson, Arizona, USA. Infor-
mation: http://convention.nationalren-
derers.org.

October 19–21, 2011. 14th Latin American 
Congress on Fats and Oils, Hotel Cartagena, 
Cartagena, Colombia. Information: email: 
meetings@aocs.org; phone: +1 217-693-
4821; fax: +1 217-693-4865; www.aocs.org/
LACongress. 

October 25–27, 2011. Algal Biomass Summit, 
Hyatt Regency Hotel, Minneapolis, Min-
nesota, USA. Information: http://algae-

October
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biomasssummit.org/ema/DisplayPage.
aspx?pageId=About. 

October 26–28, 2011. 8th Lipidomics 
Meeting: Membranes and Bioactive Lipids, 
INSA de Lyon, Villeurbanne, France. Infor-
mation: www.gerli.com/lyon2011Eng.htm.

October 31–November 2, 2011. IFSCC [Inter-
national Federation of Societies of Cosmetic 
Chemists] Conference: Eff ctive, Economic 
and Ecological Cosmetics, Centara Grand 
and Bangkok Convention Centre, Thailand. 
Information: email: Rojana@ifscc2011.com; 
www.ifscc2011.com. 

October 31–November 3, 2011. Soy & 
Grain Trade Summit, Hyatt Regency St. 
Louis at the Arch, St. Louis, Missouri, USA. 
Information: www.soyasummit.com. 

November 1–3, 2011. 54th Biennial CHEM 
SHOW (The Chemical Process Industries 
Exposition), Jacob K. Javits Convention 
Center, New York City, New York, USA. Infor-
mation: email: info@chemshow.com; www.
chemshow.com.

November 8–9, 2011. Soy & Health Summit 
2011: Regulation, Marketing, Science & 
Health, Château du Lac, Genval, Belgium. 
Information: www.soyconference.com.

November 8–10, 2011. AOSDAC [Asia Oceania 
Soap & Detergent Association Conference] 
2011, incorporating the 31st CASSDI Annual 
Meeting and Beijing International Cosmet-
ics, Personal Care & Detergents Expo 2011, 
China National Convention Centre, Beijing. 
Information: email: zht586@cassdi.org or 
yanglin@cassdi.org; www.cassdi.org.

November 9–11, 2011. AAOCS [Austral-
asian Section of the American Oil Chem-
ists Society] Biennial Conference: Fats and 
Oils—Industry, Innovation and Health 
Perspectives, Sebel Playford Adelaide, 
Adelaide, SA, Australia. Information: 
email: matt.miller@plantandfood.co.nz.

November 15–17, 2011. PIPOC 2011, Kuala 
Lumpur Convention Center, Kuala Lumpur, 
Malaysia. Information: email: pipoc2011@
mpob.gov.my. 

November 16–17, 2011. Biofuels Interna-
tional Expo & Conference, Antwerp Expo, 
Antwerp, Belgium. Information: www.bio-
fuelsinternationalexpo.com/bio_rott.html.

November 23–25, 2011. 10th Anniversary 
International Conference: Fat-and-Oil 
Industry—2011, Kiev, Ukraine. Infor-
mation: APK-Inform Agency: +380 562 
320795, +7 495 7894419, e-mail: ramaz-
anova@apk-inform.com; www.agrimar-
ket.info/conferences/oil2011.

November 29–December 1, 2011. Food 
Ingredients Europe 2011 Exhibition, Paris, 
France. Information: www.fi-events.com.

December 1–2, 2011. International Algae 
Conference: Microalgae and Aquatic 
Biomass, Berlin, Germany. Information: 
www.algaecongress.com.

December 7–8, 2011. Bioenergy Inter-
national Asia Expo & Conference, Kuala 
Lumpur Convention Centre, Kuala Lumpur, 
Malaysia. Information: www.biofuelsinter-
nationalexpo.com/asia. 

December 7–10, 2011. Vinachem Interna-
tional Chemical Industry Exhibition, Tan 
Binh International Exhibition & Convention 
Center, Ho Chi Minh City, Vietnam. Informa-
tion: www.vietfair.vn; www.chemvina.com. 

December 8–10, 2011. 17th Lipid Meeting, 
Leipzig, Germany. Information: www.lip-
idmeeting.de.

December 10–13, 2011 International Con-
ference on Soaps, Detergents & Cosmetics, 
Nehru Centre, Mumbai, India. Information: 
www.isdcconference.com. 

February 27–March 1, 2012. 18th Inter-
national Sunflower Conference, Mar del 
Plata and Balcarce, Argentina. Informa-
tion: www.asagir.org.ar/asagir2008/con-
gresos-eng.asp. n

November
December
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Catherine Watkins

“This is a consumer issue, above all,” explains Executive 
Director Dan Flynn of the University of California Davis Olive 
Center (UC Davis; USA). 

Flynn is referring to the results of a second Olive Center study 
on extra virgin olive oils (EVOO) sold in California that was released 
in April 2011. The data confirmed those from the Center’s first study, 
which appeared in July 2010. 

Both studies suggest that consumers in California are paying 
top dollar for imported EVOOs that do not qualify for that label 
designation under international standards. And if there are labeling 
problems in California, there likely are similar problems elsewhere 
in the United States, which imports 99% of the olive oil it uses and 
is the world’s third-largest consumer of the oil.

In fact, several US state agencies have discovered adulterated 
olive oil being sold as extra virgin. In 2008, the state of Connecticut 
was the first to set quality standards for olive oil. That action was fol-
lowed in October 2010 by revised US Department of Agriculture 
Standards for Grades of Olive Oil and Olive-Pomace Oil—the first 
such revision since1948.

For their part, the International Olive Council (IOC; Madrid, 
Spain) and North American Olive Oil Association (NAOOA) insist 
that olive oils imported into the United States are labeled correctly. 
Calling the new UC Davis report an “aggressive, inexplicable criti-
cism of imported olive oil quality,” the IOC suggested the report 
could cause “irreparable damage to the reputation of olive oil.” The 
NAOOA alleged that the study relies on “rejected chemical tests 
and subjective taste analyses organized and conducted by organi-
zations aligned with Australian and California agricultural interests 
to try to discredit importers of products with proven track records 
of consistent quality.”

NAOOA is a trade association for olive oil importers based in 
Neptune, New Jersey.

Second Davis study results
The 2011 UC Davis study looked at 134 samples from one domestic 
(California Olive Ranch, which helped fund the study) and seven 
foreign (six European and one Australian) producers. Of the six 
European brands studied, one was a premium Italian brand (Lucini) 
and the rest were top-selling imported brands (Filippo Berio, Ber-
tolli, Colavita, Star, and Pompeian). Almost three-quarters (73%) 
of the samples of five top-selling brands failed the IOC sensory 
standards based on tests conducted by the IOC-accredited sensory 
panels at UC Davis and the Australian Oils Research Laboratory in 
Wagga Wagga. 

“Sensory analysis showed that these failed samples had objec-
tionable descriptors such as ‘rancid’ or ‘fusty,’” the report noted. 
Although none of the Australian and California samples failed 
both sensory panels, 11% of the top-selling premium Italian brand 
samples failed the two panels. The sensory defects indicated that 
the samples were “oxidized, of poor quality, and/or adulterated with 
cheaper refined oils,” according to the investigators.

Next, the samples were tested using IOC chemistry standards 
for free fatty acids (FFA), fatty acid profile (FAP), and peroxide 
value (PV). All samples passed those tests, although several of the 
imported samples failed the IOC’s ultraviolet absorption (UV) tests.

The study also employed supplementary tests that were devel-
oped by Christian Gertz of the German Fat and Oil Society and 
have been adopted by some German retailers and the Australian 
Olive Association (AOA) as useful methods for assessing olive oil 
quality. These methods assess 1,2-diacylglycerol (DAG) content—
a low level indicates that a sample is hydrolyzed, oxidized, of poor 
quality, and/or adulterated with cheaper refined oils—and the level 
of pyropheophytins (PPP)—an elevated level suggests a sample is 
oxidized and/or adulterated with cheaper refined oils. The IOC, 
however, has “concluded that the scope of these methods could not 
include the assessment of the quality and purity of olive oil because 
these compounds change dynamically during the shelf life of the oil” 
(see inform 22:12, 14, 2011).

In the second UC Davis study, 70% of the samples from the five 
top-selling imported brands failed the DAG test and 50% failed the 
PPP test. All 18 samples of the California brand passed the DAG test 
and 16 of them passed the PPP test. About one-third of the samples 
of the Italian premium brand failed the DAG and PPP tests. The Aus-
tralian brand (Cobram Estate) passed the DAG test in all cases and 
failed the PPP test in all cases.

“Our chemical tests indicate that the samples usually pass the 
IOC’s chemical tests even when those samples failed two IOC-
accredited sensory panels,” the report observes. “Chemical con-
firmation of the negative sensory results was strongest with the 
German/Australian DAG and PPP tests, followed by IOC tests 
for UV absorption. The IOC and USDA standards would be more 
effective in assessing and enforcing olive oil quality by including the 
German/Australian DAG and PPP standards.”

Paul Miller, president of the Australian Olive Association Ltd. 
in Murray Bridge, South Australia, echoed that observation. He 
noted that the major supermarkets in Europe have successfully 
used the DAG and PPP tests for some years. “This gives us further 
confidence that we should be encouraging retailers and the whole 
supply chain to work harder to deliver ‘fresh’ olive oils to consum-
ers,” he said.

The North American Olive Oil Association takes issue with 
the focus of both UC Davis reports on the DAG and PPP methods. 

It has been a busy six months for the olive oil industry, with a labeling 
scandal in Spain, similar questions raised in Uruguay, and a new UC Davis 
report on out-of-spec imported extra virgin olive oils in the United States.

Olive oil debate continues 
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“A bett er approach than using the media would be to work within 
the confi nes of the industry,” said Bob Bauer, NAOOA executive 
director. “Using scare tactics is not eff ective and aff ects their cred-
ibility. If the tests are reliable, the IOC should adopt them and we 
can move on.”

Problems elsewhere
Labeling issues also have surfaced in other areas of the world, most 
notably in Uruguay and in Spain.

In October 2010, faculty members of the University of the 
Republic in Montevideo, Uruguay, released a study suggesting 
that a large number of imported EVOO brands were mislabeled. 
Th e research team, led by Adriana Gámbaro, examined 41 samples 
of oils labeled as “extra virgin” for sale at major retail outlets. Th e 
samples included 19 from Uruguay (both 2009 and 2010 harvests), 
six from Argentina, 12 from Spain, and four from Italy. A full 100% 
of the imported oils failed the sensory tests, according to a trans-
lated report on www.larepublica.com. On the other hand, 84% 
of the Uruguayan oils complied with international standards for 
EVOO.

Two months later, on December 5, 2010, Spain’s El Pais news-
paper reported that Andalusia’s Ministry of Health had tested 25 
samples of olive oil being sold as extra virgin and found that 14 were 
actually of inferior quality. Th e investigation came about because 
of the “extraordinary low” price of some EVOO being sold in the 
region.

Th e newspaper report ended on a cautionary note, saying that 
the Spanish market currently “is more concerned with quantity 
than quality,” and suggesting that “the future of extra virgin olive 
oil is at stake.”

When the Olive Oil Times asked newly appointed IOC Execu-
tive Director Jean-Louis Barjol in April 2011 about “recent reports 
of fraud,” he said: “It is important to know two things when talking 
about the quality of olive oil. Th e useful life cycle and conditions 
of storage, and when the analyses are carried out. Th e IOC speci-
fi es that analyses must be done at the time of international trading; 
this is vital. Light, heat, and bad storage will deteriorate the quality 
of olive oil.”

Catherine Watkins is associate editor of inform. She can be reached 
at cwatkins@aocs.org.

Courtesy of the North American Olive Oil Association.

n Evaluation of extra-virgin olive oil sold in California, pub-
lished in April 2011, retrieved on May 17, 2011, at http://tinyurl.
com/OliveCenter2. 

n Tests indicate that imported “extra virgin”olive oil often 
fails international and USDA standards, published in July 2010, 
retrieved on May 17, 2011, at http://tinyurl.com/OliveCenter1.

n “Aceites de oliva importados no son mayormente ‘extra 
virgin,’” retrieved on May 17, 2011, from http://www.larepub-
lica.com.uy/.

n “Andalusia FACUA [a consumer organization] requests 
the Board to make public the fraudulent brands extra virgin 
olive oil,” retrieved on May 17, 2011, from https://www.facua.
org/es/internacional.php.

n “Q&A with IOC Director Jean-Louis Barjol,” retrieved on 
May 17, 2011, from www.oliveoiltimes.com.
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Bugs and dust:  
Tiny detectives reveal big truths

David Piller

Type the phrase “bugs and dust” into any Internet search 
engine, and it’s clear from the first link that these words 
have an image problem. Forensic scientists Skip Palenik and 
Neal Haskell just might take issue with those perceptions, 
however. Palenik and Haskell have made these unwelcome 
realities their life’s work and have shown them to be invalu-
able scientific tools in helping uncover the truth about mys-
teries the world over—including some of the world’s most 
infamous crimes. 

Dust is not just dust
Palenik’s interest in dust and what it can reveal developed at an early 
age. He received his first microscope when he was only eight years 
old. “The microscope wasn’t very good,” he recalls. “But the book 
that came with it was.” The final chapter of the book inspired young 
Skip. Titled “The Vacuum Cleaner Detective,” the chapter encouraged 
its readers to analyze the contents of a vacuum cleaner bag. Palenik 
learned an early lesson from this chapter that formed the basis of his 
entire career. “Dust is not just dust,” says Palenik. “It all comes from 
somewhere. Dust from the house is different than dust from outside. 
Dust from the kitchen is different than dust from the bathroom. It’s 
different if it comes from rocks and soil or if it’s airborne from plants 
and pollen.” 

The roots of forensic microscopy can be traced to the French sci-
entist Edmond Locard (1877–1966), whose exchange principle states 
that whenever two objects come into contact, there is always a trans-
fer of material. Palenik, who studied with one of Locard’s disciples, 
Max Frei-Sulzer of Zurich, has since devoted himself to perfecting the 
art of identifying minute particles of transferred material and figuring 
out where they came from. President of Microtrace LLC (Elgin, Illi-
nois, USA) since 1992, Palenik has become one of the world’s most 
sought-after forensic microscopists. He has been involved in numer-
ous high-profile criminal investigations including the Atlanta Child 
Murders, the Jon Benet Ramsey case, the Oklahoma City bombing, 
the Air India bombing, the Narita Airport bombing (Tokyo), and even 
a reinvestigation into the assassination of Dr. Martin Luther King.

“There’s a certain amount of craftsmanship to doing this job well,” 
Palenik says. “It’s satisfying when it all comes together and you can roll 
it into a tidy intellectual package.” Palenik’s role in one of the worst 
serial murder cases in US history illustrates what can happen when 

it all comes together. In the 1980s and 1990s, the bodies of dozens 
of women who had been raped and murdered were discovered along 
the banks of the Green River near Seattle, Washington. Police long 

This trilobal carpet fiber with diatoms attached inside one of the lobes 
is from a murder investigation. It had been immersed in a pond and 
the diatoms (a type of blue green algae that develop characteristic 
skeletons) had begun to grow on it. Courtesy of Skip Palenik.

These microscopic paint spheres from one of the victim’s clothing in 
the Green River murders were isolated under the microscope and then 
subjected to microanalysis, which ultimately identified them as the 
DuPont™ Imron® finish. Courtesy of Skip Palenik.

Skip Palenik and Neal Haskell were featured speakers during the Agri-
cultural Microscopy Technical Program at the 102nd AOCS Annual 
Meeting & Expo, held in Cincinnati, Ohio, USA, May 1–4, 2011.
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suspected that a local man named Gary Ridgway was the Green River 
Killer, but they were never able to match paint found on the women’s 
clothes to paint stains found on Ridgway. Finally, in 2003, the prose-
cution called in Palenik, who found minute bits of spray paint on the 
victims’ clothing and compared those with samples from the truck 
plant where Ridgway worked as a painter.  Palenik determined that 
the tiny spheres found on the women’s clothing were from an acrylic/
urethane enamel used as a fi nish for trucks, commercial vehicles, air-
craft , boats, industrial applications, and specialty vehicles. At the plant 
where Ridgway worked, the DuPont™ Imron® fi nish was used almost 
exclusively on Kenworth trucks, the very trucks Ridgway worked on. 
Th e same rare particles of the enamel were found on all the victims. 
Armed with Palenik’s evidence, prosecutors charged Ridgway with 
three more murders, and he eventually confessed to 48 murders.

Bugs as storytellers
As important as Palenik’s work is, he readily admits that most cases 
cannot be solved on the basis of his contributions alone. “It’s rare 
when any one science solves a case,” he says. Instead, many scien-
tifi c disciplines are brought to bear when helping to crack the tough-
est cases. If a body is discovered, for example, in a wooded ravine, 
how will investigators know when the victim died and whether the 
body had been moved? It turns out those much-maligned, “disgust-
ing” maggots, fl ies, and other insects just might hold the answer. Th e 
science that unlocks their story is called forensic entomology, a rela-
tively new tool in forensic science, and one of its pioneers and fore-
most authorities is Neal Haskell. 

Fascinated by the insect world since childhood, Haskell made 
bugs the focus of his studies. He earned his undergraduate degree in 

entomology and, aft er spending several years as a farmer and sher-
iff ’s deputy, combined his knowledge of entomology with his expe-
rience in law enforcement to become the fi rst person in the United 
States to be awarded a Ph.D. in forensic entomology. One of the few 
board-certifi ed forensic entomologists in the country, Haskell is in 
constant demand from prosecutors and defense att orneys alike to 
provide expert testimony at trials throughout the United States and 
around the world. 

At its core, forensic entomology is based on using knowledge of 
the life cycles of insects to determine the time and location of death. 
Analyzing a host of factors, including the types of insect species found 
on a body, their location on the body, their stage of development, and 
the environment where the body was found, forensic entomologists 
can construct an accurate timeline of how long a person has been 
deceased and whether the victim had been moved following death. 

Since time of death can oft en prove to be a major factor in deter-
mining guilt or innocence, Haskell has been called to provide expert 
testimony in numerous headline-grabbing trials, including Tennes-
see’s famous “Zoo Man” murder trial, where a former elephant trainer 
at the Knoxville Zoo (Tennessee, USA) was accused of killing four 
people. In May 2011, Haskell was again thrust into the US spotlight 
as an expert witness for the prosecution in the trial of Casey Anthony, 
who is accused of killing her daughter, Caylee, in 2008. 

Like Palenik, though, Haskell is not in this fi eld because of the 
fame. He says that testifying in court is probably the worst part of 
his job. Both men are, fi rst and foremost, scientists. “When I really 
thought about it,” says Haskell, “I was surprised by the amount of 
scientifi c disciplines I use that come into play in forensic analysis.” 
Th e list includes fi elds ranging from insect biology and behavior to 
criminalistics and jurisprudence. Climatology, Haskell points out, 

Skip Palenik is adamant that no two cases in forensic microscopy are alike, 
and it is therefore fruitless and in fact dangerous to force analysis into any 
standardized, “cookie-cutter” process. He does, however, rely on a set of tools 
among the many at his disposal in most of his cases. 

These include:
Polarized light microscope. These microscopes provide crystallo-

graphic information about a particle as well as its morphology. “Everything 
starts with light microscopy,” says Palenik.

Infrared microspectrophotometer. Infrared light interacts with 
molecules to help determine the chemical composition of a microscopic 
sample. This tool helps determine how diff erent chemical elements are 
combined in a given sample. 

Scanning electron microscope. Electrons rather than light waves 
interact with samples to produce extremely detailed, three-dimensional 
images. 

Energy-dispersive X-ray spectrometer. Elements in very small 
samples can be identifi ed by analyzing the characteristic X-rays the ele-
ments emit when they interact with electrons.

Tools of the Trade

This biaxial interference fi gure was obtained from a mineral 
from a soil sample in a murder investigation. The mineral has 
a large optical angle, which was observed conoscopically with 
a Bertrand lens into which a fi rst order red compensator was 
inserted. The position of the orange and blue colors shows that 
the mineral has a negative optic sign. Such characteristics can 
help identify the mineral. Courtesy of Skip Palenik.

In a fi eld as volatile and unpredictable as forensics, Palenik believes 
it is especially important to adhere to fundamental, time-honored 

principles and methods of science.
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plays a large role in his analysis. “When I’m presented with a case, 
the fi rst question I ask is if there was any diff erence in temperatures 
where the body was found and the weather report from that time,” he 
explains. Temperature determines the developmental rate of insects, 
so it is absolutely crucial for Haskell to know not only the tempera-
tures where the body was found, but also whether other factors—
water, heavy woods, and the like—could have caused a diff erence 
between the reported temperature and the actual temperature where 
a body was found. 

In a field as volatile and unpredictable as forensics, Palenik 
believes it is especially important to adhere to fundamental, time-
honored principles and methods of science. “In forensic science, 
you’re looking into something that by its very nature has not followed 
its usual course,” he says. “Th at’s why it’s so important for us to follow 
what’s worked for hundreds of years and that we all learned way back 
in grade school—the scientifi c method.” 

Neal Haskell and Skip Palenik both turned their boyhood inter-
ests into scientifi c careers that are as unique as they are successful. 
Perhaps, along the way, they just might convince us that bugs and 
dust deserve a litt le respect aft er all. 

David Piller is a freelance science and health 
writer based in Cincinnati, Ohio, USA. A pro-
fessional writer for more than 20 years, he 
has produced feature articles, web content, 
marketing communications, and technical 
documentation for both public and private 
healthcare organizations. 
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Solvent Fractionation 101: 
frequently asked questions

John Harris

We all generally like the snap of chocolate, the creaminess 
of a biscuit (cookie) fi lling, the pourable nature of cooking 
oil, and the texture of pastries. All these products depend 
on the melting or solid and liquid characteristics at various 
temperatures of the oil or fat used in the particular product.

In naturally occurring edible oils and fats, a range of fatt y acids 
are combined with the glycerol backbone in the triglycerides. Th ese 
fatt y acids can be saturated, unsaturated, long chain, or short chain, 
and in themselves have diff erent melting points. When these fatt y 
acids are combined on the glycerol backbone they introduce a range of 
melting points into the triglyceride molecules of the oil or fat. A good 
example of this is in palm oil where the major fatt y acids are the satu-
rated palmitic acid, C16:0 (P), and the monounsaturated oleic acid, 
C18:1 (O), followed by lesser amounts of linoleic acid, C18:2, and 
stearic acid, C18:0. As a simple example, these can be combined in the 
triglyceride to create a tri-saturated triglyceride (PPP), a di-saturated 
triglyceride (PPO or POP), a mono-saturated triglyceride (POO or 
OPO), and an unsaturated triglyceride (OOO). Th e melting points 
of these triglycerides are very diff erent, with:

n PPP at ~65°C
n PPO/POP at ~34°C
n POO/OPO at ~18°C
n OOO at ~5°C

Reality will be slightly diff erent from the above simplifi cation with 
diff erent crystal modifi cations and also the presence of other minor 
fatt y acids.

It is also possible using hydrogenation and interesterifi cation 
(either chemical or enzymatic) to introduce higher melting-point 
fatt y acids (trans or saturated) into a more liquid oil such as soybean 
or canola.

In an oil or fat composed of triglycerides having a range of 
melting points, it is possible to separate them by fractional crystal-
lization. Th e resultant products will then have more specifi c solid/
liquid characteristics, bett er functionality, and therefore higher value. 
Th e processing “trick” is to crystallize and separate these various tri-
glycerides. Th e quality of separation of crystals from any remaining 
liquid oil is called the Separation Effi  ciency (SE), where 100% SE 
means perfect removal of all liquid oil from the crystals.

Solvent fractionation allows one to achieve SE of greater than 
90% relatively easily compared to the 60–70% typical for dry (or 
nonsolvent) fractionation. A higher SE means a purer crystal product, 
which then gives a much sharper melting point. For example, its 
sharp melting point at about 30°C is one thing that people love about 
chocolate! 

What solvents are used?
Solvents that have been used for solvent fractionation of “lipids” are 
listed in Table 1. Th e choice of solvent depends on:

n Polarity, which aff ects solubility of both major and minor 
components

n Energy required for solvent recovery (heat of vaporization)
n Explosion/ignition risk
n To x i c o l o g y  (e. g . ,  p ro b a b l e  c a rc i n o ge n i c i t y  o f 

2-nitropropane)

What are the benefi ts of 
crystallization in solvent?
Oils and fats are fairly viscous with a viscosity usually higher than 
30 mPa at typical fractionation temperatures and potentially >100 
mPa for colder fractionation, for example, below 10°C. Acetone, a 
frequently used solvent, has a viscosity of 0.3 mPa. Adding solvent to 
edible oil for fractionation dramatically lowers the viscosity and as a 
result speeds up molecular diff usion to give much quicker crystalli-
zation (see Perry, ref. 1). What might take 10 hours or more in dry 
fractionation can happen in less than 30 minutes in a solvent frac-
tionation. Th is means that the crystallizer volume required for a given 
plant capacity can be much smaller, and it also makes continuous 
crystallization a practical solution. A typical continuous crystallizer 
used for solvent fractionation usually has a wiped or scraped surface 
for good heat transfer.

Processing

The following article originally appeared in The AOCS Lipid Library.
TABLE 1.  Solvents for lipid fractionation

Boiling 
point (°C)

Heat of 
vaporization (kJ/kg)

Acetone 56.3 518

Hexane 69 365

Isopropyl alcohol 82.5 770

Methanol 64.6 1099

2-Nitropropane 120.3 410

Solvent fractionation can:
n Achieve high separation effi  ciencies in a single step 

to give sharp-melting stearin products.
n Fractionate feedstocks, where the product would be 

a high yield of stearin or where one needs to just remove a 
small liquid portion from the feedstock.

n Actually be more efficient than one might think 
because of benefi ts from single-step processing, quick crys-
tallizing (plant capacities), and energy recovery.

Solvent fractionation at a glance
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A further benefi t of solvent crystallization is the percentage of 
crystals that need to be grown for the desired product. In dry frac-
tionation the limitation for percentage of crystals that can still be 
managed in a pumpable slurry is 20–35% (by volume), depending 
on the oil. However, the higher percentage is oft en associated with 
quiescent crystallization where a reasonably solid cake is formed. By 
adding solvent to the oil the amount of crystals, or solid, will now be 
calculated as a percentage related to the total volume present, that is, 
the solvent plus oil. For example, crystallizing 60% of the oil with fi ve 
volumes of solvent to one volume of oil will be 10% crystals, or solid, 
present for this solvent fractionation and the mixture will still be a 
liquid slurry. Th erefore, solvent fractionation enables a far higher yield 
of crystals to be separated from the oil in a single step and also the 
removal of small amounts of liquid oil (e.g., 10–20%) from a starting 
feedstock to increase the solids content or   “harden it up.”

What are the benefi ts of solvent 
fractionation for fi ltration, fi lter cake 
washing and improvements in SE?
As already stated, the addition of solvent dramatically reduces the vis-
cosity of the oil. In the basic case, fi ltration rate is proportional to the 
inverse of viscosity (see Perry, ref. 2). Th us, a crystal slurry in solvent 
fractionation will fi lter more easily. Th is enables the use of continu-
ous fi lters. Originally, rotary drum fi lters were used, but these have 
been superseded by various forms of fl at band vacuum fi lters. Th e use 
of a solvent means the fi lter has to be enclosed. Filters available on 
the market today are usually of an indexing type rather than a con-
tinuous moving belt. Th ere are two forms of indexing: In one, the 
fi lter belt and fi lter cake are indexed forward aft er a period of fi ltra-
tion above a stationary fi ltration deck, in the other the fi ltration deck 
moves forward with the belt during fi ltration and then the fi ltration 
deck indexes back to restart the moving fi ltration step. 

Addition of solvent to the oil means that any liquid left  around 
the crystals is already diluted. However, a negative eff ect of crystalliz-
ing in solvent is that the crystals tend to grow to “fi ll the space” so that 
the actual liquid volume (oil and solvent) entrained with the crystals 
can be more than with dry fractionation. Although the actual mass 
of liquid oil entrained will be less than in dry fractionation, high SE 
have not really been achieved with just fi ltration! However, using a fl at 
band fi lter of suffi  cient length enables the fi lter cake of crystals formed 
aft er fi ltration to be washed with clean solvent that contains no liquid 
oil. Th e basis of fi lter cake washing is well described by Wakeman (ref. 

3). Th e most effi  cient form of fi lter cake washing is with “plug fl ow” 
displacement of the dirty liquid (liquid oil and solvent) with a clean 
one (pure solvent). Dispersion eff ects, both practical and diff usional, 
move the process away from perfect plug fl ow displacement. However, 
the concept of a “void volume wash ratio” is important to understand-
ing the eff ectiveness of fi lter cake washing. Th e void volume is the 
volume of liquid held up with a unit quantity of crystals. In perfect 
plug fl ow, by allowing one void volume of clean solvent to displace 
that void volume of dirty liquid, one would end up with pure crys-
tals in clean solvent (100% removal and thus 100% SE). Dispersion 
eff ects cause one to need more than one void volume of clean wash 
solvent to approach 100% SE. Th e fractionation of the contaminant 
removed against the void volume wash ratio for diff erent amounts of 
dispersion is defi ned by an eff ective Peclet number (see Wakeman, 
ref. 3). In practice, one will need 1.2–1.5 void volumes of wash to 
achieve >90% SE.

What are the cost factors?
Solvent recovery. Th e use of solvent for fractionation requires the recov-
ery of that solvent from the products, both crystals (stearin) and liquid 
(olein). Obviously, a solvent with a higher heat of evaporation will 
require more energy for that evaporation; therefore, hexane would be 
the fi rst choice and methanol the last! Choice of solvent is, however, 
not just based on energy consumption! It is also necessary to remove 
solvent from the product down to safe levels before discharge from 
the plant. Th is would be typically about 100–200 ppm and require not 
just evaporation but also some solvent stripping. For energy effi  ciency 
one would choose multiple-eff ect evaporators. How many eff ects are 
chosen will depend on energy cost and payback on the extra invest-
ment required for more eff ects. Use of steam for the last stripping 
stage will also require some form of recovery of the solvent from that 
stripping steam. Use of solvent in fractionation will therefore have a 
higher energy cost per ton of oil feedstock fractionated.

Refr igeration. In crystallization, there is more liquid to be cooled 
because of added solvent. Th erefore, it can be expected that more 
energy will be consumed in any refrigeration system per ton of feed-
stock compared with dry fractionation.

With solvent recovery (heating) and refrigeration (cooling) 
the addition of solvent has reduced the viscosity, which gives many 
opportunities for both “hot” and “cold” energy recovery in a solvent 
fractionation plant.

Hazardous plant. Th e solvents used are volatile and potentially 
explosive. Th erefore, the plant must be a closed system and probably 
critical points in the process must be covered with a nitrogen blanket 
to remove oxygen to a safe level to prevent explosion. All equipment 
has to conform to relevant safety standards for hazardous environ-
ments such as the National Fire Protection Association and ATEX 
(from the French: ATmosphères EXplosibles). Th ese requirements 
also add to the investment and space requirements for a solvent frac-
tionation plant.

John Harris is a consultant in oils and fats processing. Information 
contained in his article is shared with the kind permission of Loders 
Croklaan, IOI Edible Oils. Harris can be reached at oilsandfatspro-
cessing@gmail.com.

n Perry’s Chemical Engineers’ Handbook, 8th edn,, edited 
by D. Green and R. Perry, Section 18: Crystal Growth and Nucle-
ation, McGraw-Hill Professional, New York, 2007, p. 44.

n Perry’s Chemical Engineers’ Handbook, 8th edn., edited 
by D. Green and R. Perry, Section 18: Filtration, McGraw-Hill Pro-
fessional, New York, 2007, p. 83 .

n Wakeman, R.J., The performance of fi ltration post-treat-
ment processes: 2. The estimation of cake washing character-
istics, Filtration and Separation 17(4):67–72 (1980). 
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Lipids & Brain 2: a symposium on 
lipids and brain health 
Marleen Nys and Ignace Debruyne 

Participants at the Omega-3 Summit in Bruges, Belgium 
(March 3–4, 2011) concluded that “brain and heart disorders 
resulting from long-chain omega-3 (LC omega-3) deficiency 
(both EPA and DHA) are the biggest challenges to the future 
of humanity.” (See inform 22:314–315, 2011.) 

The Lipids & Brain 2—Journées Chevreul 2011 symposium 
addressed the brain-related challenge during a three-day conference 
held March 28–30 in Paris, France. This meeting of the minds was 
organized by the French Society for the Study of Lipids (SFEL, for-
merly AFECG) and attended by about 200 professionals. Thirty-five 
presentations by leading scientists highlighted a growing body of evi-
dence that lipids are key to preventing the pandemic of mental and 
neurodegenerative diseases that threatens public health worldwide. 
Here are some conference highlights.

Neurodevelopment
Next to adipose tissue, the brain is the organ with highest lipid level. 
Lipids constitute 50–60% of the brain’s dry weight, Of these lipids,15–
20% are long-chain (LC) polyunsaturated fatty acids (PUFA), primar-
ily docosahexaenoic acid (DHA). DHA is concentrated in the brain’s 
cellular membranes and plays a major role in signaling. The efficiency 
of DHA uptake in the brain depends on its bioavailability and form. 
According to M. Linder (France), phospholipids in the brain have 
three to five times more DHA than triglycerides do; phospholipid 
accumulation in the brain is also two to three times higher.

Lipids are essential for proper neuronal development related to 
brain and brain functions. Expectant mothers have a greatly increased 
need for LC-omega-3 fatty acids, as their fetuses need DHA for 
optimal brain and visual system development. DHA uptake also 
impacts fetal growth as well as behavior, metabolic, and immune 
system development. The DHA needs of the developing child are 
highest during the last months of pregnancy and during lactation. 
Recent human studies show that a high supply of linoleic acid (LA) 
negatively affects DHA uptake (R. Gibson and M. Makrides, Austra-
lia; B. Strandvik, Sweden; S. Osendarp, the Netherlands; G. Mathieu 
and B. Delplanque, France; C.E. Childs, UK).

S.C. Dyall (UK) discussed the potential of omega-3 fatty acids 
during neurogenesis in the hippocampus, dentate gyrus, and in indi-
vidual neurons. At seven weeks’ time, new neurons migrate to the 
sub-granula zone, leading to differentiation and dendrite develop-
ment. In adults, the loss of neurons from aging can be partly offset 
by adequate DHA levels in the brain. This should positively improve 
memory, mood, and inflammation level.

Signaling mechanisms and omega-
3-metabolism in the brain
DHA is intensively used and recycled in the brain (average daily 
uptake is 3.8 mg), with an average turnover of 42 days. The 

eicosapentaenoic acid (EPA) level remains relatively low due to rapid 
removal through β-oxidation. Changes in the brain’s lipid metabo-
lism are at the origin of neurological pathologies such as Alzheimer’s 
disease (AD) and bipolar disorder. A better understanding of the role 
of fatty acids in the brain could provide new therapeutic opportuni-
ties (R.P. Bazinet, Canada).

LC-PUFA are essential for proper signaling and for promoting so-
called survival pathways (neurons with extended age), neurotrophic 
mechanisms (neurogenesis and synaptogenesis), and downregula-
tion of neuro-inflammation. DHA depletion inhibits neurite growth, 
downregulates synaptic proteins in the hippocampus, and induces cell 
death in the hippocampus. Sufficient DHA (and its metabolites) pro-
vides for regeneration and long-term support of memory and learn-
ing. Ideally, high-DHA and phospholipid levels come together with a 
lower arachidonic acid (AA) level, a high omega-3 and low omega-6 
metabolism (K. Hee-Yong, NIH, USA).

S.C. Cunnan (Canada) opened the conference asking whether 
DHA can sufficiently protect the aging brain from illnesses such as 
AD. The “World Alzheimer’s Report 2009” states that AD will come 
to dominate as a disease, particularly in developing countries where 
facilities to deal with it are not readily available. Cunnan discussed 
DHA homeostasis (the relations between food and plasma DHA) 
and the needs, levels, and changes in the elderly and in AD patients. 
Reduced glucose uptake in the brain, an early metabolic problem in 
AD, is strongly associated with DHA levels. Unraveling this problem 
might lead to a solution for AD.

LC-omega-3s also influence the endo-cannabinoid signaling 
system (CR), playing a key role in the control of synaptic function 
and metabolism. This influences brain function and stress response, 
as well as the risk of metabolic syndrome and obesity. Stress and 
fasting will increase the pressure on CR, leading to hyperphagia. 
Omega-3 supplementation reduces the effect, allowing better stress 
tolerance and metabolic regulation. PUFA nutrition also influences 
CNTF (a cytokine controlling neural differentiation of astrocytes) 

Health and Nutrition



398 inform  July/August 2011, Vol. 22 (7)

and hypothalamic control of energy homeostasis (V. di Marzo, Italy, 
and C.M. Vacher, France).

M. Taouis (France) indicated that central defects in insulin and 
leptin signaling not only precede obesity and diabetes development 
by changing energy homeostasis but also aff ect the central nervous 
system. Both signaling systems play a role in the phosphorylation of 
the tau protein associated with AD, and resistance to insulin and leptin 
increases the risk of developing AD: Both obese and AD patients have 
a reduced level of these hormones in their cerobrospinal fl uid.

S.I. Rapoport (USA) discussed PET (positron emission tomog-
raphy) scan imaging of DHA absorption and incorporation in the 
brain: mechanism, neurotransmitt er functions, eff ect of gene muta-
tions, receptors, and signaling pathways. B.K. Puri (UK) presented an 
advanced in vivo MRI imaging method that directly measures phos-
pholipid molecules in brain cell membranes.

Depression and schizophrenia
Several epidemiological studies indicate that a high omega-6/omega-3 
ratio increases the risk of depression. EPA is primarily responsible for 
the antidepressant eff ect. A large French study showed effi  cacy of EPA 
in treating major depression but found it had no eff ect on co-morbid 
anxiety disorder. Th e results of the “Nurses’ Health Study” show that 
risk of depression also goes down with a higher alpha linolenic acid 
(ALA) intake and a lower LA intake (M. Lucas, USA; F. Lesperance, 
France; J. Martin, UK).

The following hypothesis is also quite exciting: K+-channels 
(TREK-1) play a role in the resistance to depression—an inhibitor 
could therefore act as an antidepressant. Spadin, a peptide derived 
from sortilin (NTSR3), inhibits K+-channels. Animal studies confi rm 
the potential antidepressant activity of spadin, which might therefore 
be the fi rst-identifi ed natural antidepressant peptide.

Studies of schizophrenia have investigated whether there is a rela-
tion between psychotic episodes and omega-3 blood levels. Disorders 
may be linked to redox and PUFA synthesis disorders, with low LC-
omega-3 status leading to more negative symptoms and higher mor-
tality and morbidity (H. Bentsen and D. Solberg, Norway).

According to L.E. Rhodes, UK, seven out of 10 epilepsy patients 
in a research study may have benefi ted from EPA supplementation, 
without any side eff ects. A larger study with higher doses is needed 
to confi rm the eff ect. Animal studies have revealed the anticonvulsive 
eff ect of a magnesium and ALA combination that probably plays a 
preventive role against neurodegeneration (N. Pages, France).

Neuroprotection
LC-omega-3s are also essential for neuroprotection. Stroke is the 
third-highest cause of death, yet there are few preventions or treat-
ments: 25% of patients die within one month of a stroke; another 
50% remains severely disabled. 

AD is the leading cause of dementia, which destroys neurons and 
synapses, memory, and thinking. Epidemiological studies suggest that 
poor nutritional status is a major cause of stroke and AD, with insuf-
fi cient DHA and phospholipids as main indicators. Th e prevailing 
omega-3 defi ciency in the Western population is primarily caused by 
the typical Western diet, that is, this could be a major reason for the 
large number of people suff ering from neurodegenerative diseases. 

Th e 2011 Chevreul Medal was awarded to Nicolas Bazan (USA) 
for his work on the role of DHA in the prevention of stroke, AD, and 
retinal degeneration. Bazan studied the apoptosis mechanisms in neu-
rodegeneration and found that a metabolite of DHA, neuroprotectin 
1 (NPD1), promptly formed during oxidative stress and ischemia. 
NPD1 regulates neuro-infl ammatory signaling pathways and apop-
tosis mechanisms. It can switch down the pro-infl ammatory gene 
cascade, and it can promote cell integrity. It protects against neuronal 
damage, downregulates the formation of amyloid-β (Aβ), and pro-
tects against Aβ toxicity. NPD1 also appears to be drastically reduced 
in AD, and it  protects the retinal epithelium from oxidative stress.

DHA biosynthesis in the liver is associated with cognition. Defects 
in DHA synthesis correlate with lower DHA-phospholipids in the brain 
and cognitive decline in AD (G. Astarita, USA). Cholesterol metabo-
lism in the brain strongly infl uences neuronal plasticity, learning, and 
memory. At birth, the brain contains about 20% of the total cholesterol 
available, but this decreases with age. Increase in cholesterol turnover 
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was shown to improve memory function in AD animal models. It can 
be influenced by dietary factors (M. Mulder, the Netherlands).

I. Denis (France) argued that an LC-omega-3 deficit can accel-
erate the functional loss of astro/glial cells, which may compromise 
the protective effect of astrocytes during aging. N. Blondeau (France) 
sought and found an effective therapy for stroke prevention using 
ALA. ALA affects both the neurovascular unit and the temporal mech-
anisms in stroke. ALA also protects neurons from glutamate excitotox-
icity, and provides for vasodilation in arteries, thus improving cerebral 
blood flow, triggering neuronal plasticity, promoting neurogenesis, 
synaptogenesis, and increasing the expression of neurotrophic factors 
(which by itself improves recovery from stroke). Preconditioning with 
ALA may reduce brain damage, as was shown in animal tests.

The neuroprotective effect of LC-omega-3s is also valid for 
several traumas of the brain, spinal cord, and peripheral lesions—
in both the acute and long-term phases. EPA and DHA provide 
increased neuronal and glial survival, reduce the neuro-inflamma-
tion, and protect neurites after paraplegia. LC-omega-3s also activate 
a broad range of repair pathways (A. T. Michael-Titus, UK).

Over age 65, eye pathologies (17%) are the second-most common 
ailment  after heart disease (18%). Age-related macular degeneration 
(AMD) is the leading cause of blindness in later life, exceeding glau-
coma and other retinopathies. The retina is one of the tissues with the 
highest level of PUFA, mainly phospholipids with DHA and 10–20% 
cholesterol esters. Phosphatidylcholine and DHA are essential for 
proper functioning of rods and cones in the retina. DHA deficiency is 
associated with poor retinal function. Dysregulation of the pigment of 
the retina is probably the first step in the development of AMD. Muta-
tions in the elongase enzymes, which can extend fatty acid chains, have 
been described as a cause of juvenile macular degeneration and other 
eye pathologies. DHA plays a key role in metabolic pathways and 
mechanisms of eye protection against inflammation, apoptosis, and 
angiogenesis. Adequate supply of good dietary lipids (DHA + EPA + 
γ-linolenic acid) prevents aging of the retina and protects against AMD 
(L. Bretillon and O. Berdeaux, France).

Nutrition is essential
Epidemiological studies indicate that poor nutritional status is a major 
cause of degenerative diseases. Main indicators are insufficient levels 
of DHA and phospholipids (the main constituents of neural and syn-
aptic membranes) and of B vitamins, which stimulate neurite devel-
opment, as well as vitamins E and C. The synergy of these nutrients 
is essential for regeneration: A well-designed multinutrient supply 
will improve membrane and receptor function, as well as the pro-
cessing of amyloid precursor protein, which results in reduced for-
mation of amyloid-β plaques (Souvenir II LipiDiDietstudy; J. Sijben, 
the Netherlands).

(Neural) omega-3 fatty acids have strong immuno-modulating 
properties and reduce the neuro-inflammation that may arise with 
age. High levels of LC omega-3s directly improve well-being and 
cognition, as well as mood and functioning (S. Layé, France). Many 
studies have shown that a Mediterranean diet rich in omega-3s offers 
excellent protection against cognitive decline and other degenerative 
diseases (P. Barberger-Gateau, France).

C. Samieri (France) received the “Thesis Award” for her work on 
the role of diet on the aging brain, more specifically the role of fatty 
acids. Samieri analyzed several epidemiological studies and found 
the following relations:

n Fish, fruit, and vegetable consumption improves cognitive 
and psychological health;

n Mediterranean diet goes with slower cognitive decline;
n Increased plasma EPA levels come with a lower risk of 

dementia and a lower deterioration of memory in depressed 
people or in carriers of apolipoprotein E gene mutations 
(DHA only in the latter);

n A high omega-6/omega-3 ratio indicates increased risk, 
especially in people suffering from depression.

To conclude the conference, P. Guesnet (France) summarized 
as follows: PUFA = polyunsaturated fatty acids = LC-omega-3s. 
Whether these come directly from food (as DHA or EPA), or through 
food conversion (starting from ALA) isn’t critical, so long as supply 
is sufficient. However, it has to be kept in mind that ALA conversion 
to EPA and DHA is inefficient especially at the high omega-6 levels 
found in a typical Western diet.

Marleen Nys has been a freelance nutrition author since 2004, and is 
a member of the editorial advisory panel of AT&A, Amsterdam, The 
Netherlands. Nys has paramedical training and did her postgradu-
ate work in nutritional bichemistry. She worked several years for the 
Flemish Institute of Orthomolecular Sciences and for the journal 
Orthofyto in Belgium. She can be reached at marleennys@telenet.
be. Ignace Debruyne is an independent consultant who specializes 
in soy foods and product technology. His company, Ignace Debruyne 
& Associates, Belgium, provides soy-related health communications 
and marketing, market, and trade research, oil processing, biodie-
sel, and market support, and organizes technical seminars, health 
and nutrition communication and regulatory meetings. He can be 
reached at ignace.debruyne@advalvas.be.
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Briefs
Liquid shortenings made from oils and 
emulsifi ers may increase the structural 
quality and shelf life of bakery products 
while reducing the need for hydroge-
nated fats, new research suggests. The 
study, which appeared in LWT--Food 
Science and Technology (doi:10.1016/j.
lwt.2011.03.013), found that cakes made 
from liquid shortening containing zero 
trans-fats showed more uniform grain, 
fi ner texture, higher volume, and better 
shelf life than cakes made from tradi-
tional plastic shortening.

nnn
Nutreco (Amersfoort, the Netherlands) 
is investing €27 million to upgrade its 
fi sh feed plant in Averoy, Norway. The 
investment consists of an upgrade of 
the grinding facility, a new intake line, 
and expansion of both storage capac-
ity and operation premises. The Nor-
wegian fi sh feed market has grown by 
an average of 8% a year from 2006 to 
2010, according to Nutreco.

nnn
Aker BioMarine Antarctic announced 
in May 2011 that its Superba Krill Oil 
has been evaluated by the US Food 
and Drug Administration (FDA) via the 
New Dietary Ingredient Notification 
process (NDIN). FDA had no objections 
following review of toxicology and clini-
cal research data submitted by Aker 
and obtained from animal and human 
testing. Superba Krill Oil achieved Novel 
Food approval by the European Com-
mission in 2009.

nnn
Archer Daniels Midland Co. (ADM; 
Decatur, Illinois, USA) will build a port 
terminal at Nueva Palmira, Uruguay, 
to meet corn, soy, wheat, and soybean 
meal demands in Europe, Asia, Latin 
America, and Africa. Located in the 
Zona Franca (specialized trading zone), 
the terminal will be the only facility at 
Nueva Palmira with the ability to load 
large, post-Panamax, and Capesize 
vessels, the company said in its May 
2011 announcement. 

nnn
In related news, ADM has acquired a 
grain elevator in Riesa, Germany, from 

News & Noteworthy

Palm oil outlook soars
Consumption of crude palm oil (CPO) in 
Indonesia, the world’s top producer, will rise 
by about 80% to 18.7 million metric tons 
(MMT) by 2015 because of greater demand 
from downstream industries, a government 
offi  cial told the Reuters news service in late 
April 2011.

Southeast Asia’s largest economy used 
between 10.5 and 11 MMT of CPO in 2010 
but will increase this to 28 MMT by 2020, 
Abdul Rochim, an official at the Indone-
sian industry ministry, told Reuters in an 
interview.

“With the policy of accelerating local 
palm oil industry development, we hope 
that added-value product [production] will 
increase sharply,” Rochim said.

Indonesia will produce 30 MMT of 
CPO annually by 2015, he added. The 
country, which is expected to produce 21–23 
MMT of palm oil in 2011, passed Malaysia as 
the top palm oil producer in 2007.

Reuters said that Indonesia exported 
15.6 MMT of palm oil products in 2010, with 
by-product exports at 6.8 MMT, and CPO 
at 8.7 MMT, according to the Association of 
Indonesian Palm Oil.

Rochim said that Indonesia produced 
8.7 MMT of palm cooking oil; 300,000 

metric tons (MT) of biodiesel; and 500,000 
MT of oleochemicals in 2009. By 2015, the 
ministry hopes to increase cooking oil pro-
duction to 9.2 MMT, biodiesel to 4.8 MMT, 
and oleochemical products to 1.6 MMT.

It will take $867 million in new invest-
ment from both the private and public sectors 
to achieve this, Reuters noted. 

EFSA restructuring
Just-food.com reports that the European 
Food Safety Authority (ESFA) has begun a 
restructuring program to manage its growing 
workload and to increase effi  ciency. 

Th e restructuring, which will take place 
throughout 2011, aims to boost EFSA’s 
ability to deal with the assessment of “regu-
lated substances,” including health claims and 
risk assessment, the authority said. 

“Th e reorganization is all about making 
EFSA more fl exible and more able to respond 
to the increasing number of demands for its 
scientifi c advice,” EFSA’s executive director 
Catherine Geslain-Lanéelle commented. As 
part of this restructuring, EFSA is sett ing up 
an Applications Desk, to act as a fi rst contact 
point for companies submitt ing applications 
for the evaluation of regulated substances, 
products, and claims.

continued on next page continued on next page
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FDA issues first new 
rules under Food Safety 
Modernization Act 
In early May 2011, the US Food and Drug 
Administration (FDA) announced the first 
two rules to be issued under the new FDA 
Food Safety Modernization Act (FSMA), 
which was signed into law by President Obama 
in January. Both rules took effect July 3, 2011. 

The first rule strengthens FDA’s ability 
to prevent potentially unsafe food from enter-
ing commerce. It allows FDA to detain food 
the agency believes has been produced under 
insanitary or unsafe conditions. Previously, 
FDA’s ability to detain food products applied 
only to instances where the agency had cred-
ible evidence that a food product was contam-
inated or mislabeled in a way that presented a 
threat of serious adverse health consequences 
or death to humans or animals. 

Beginning in July 2011, FDA will be able 
to detain food products that it has reason to 
believe are adulterated or misbranded for 
up to 30 days. The products will be kept out 
of the marketplace while the agency deter-
mines whether an enforcement action such as 
seizure or federal injunction against distribu-
tion of the product in commerce is necessary.

The second new rule requires anyone 
importing food, including food for animals, 
into the United States to inform FDA if 
any country has refused entry to the same 
product. 

This new reporting requirement will 
be administered through FDA’s prior notice 
system for incoming shipments of imported 
food established under the Public Health 
Security and Bioterrorism Preparedness and 
Response Act of 2002. 

With prior notice, in the event of a cred-
ible threat for a specific product or a spe-
cific manufacturer or processor, FDA is able 
to mobilize and assist in the detention and 
removal of products that may pose a serious 
health threat to humans or animals.

“The new information on imports can 
help FDA make better informed decisions in 
managing the potential risks of imported food 
entering the United States,” said FDA Deputy 
Commissioner for Foods Mike Taylor. “These 
rules will be followed later this year and next 
year by a series of proposed rules for both 
domestic and imported food that will help 
FDA continue building the new food safety 
system called for by Congress.” 

Antioxidants may 
reduce trans fat
The addition of antioxidants to edible oils 
may control the formation of trans fats during 
processing and heating, according to new 
research reported by FoodNavigator.com.

The study appeared in Food Chemistry 
(doi:10.1016/j.foodchem.2011.04.036). 
It found that the addition of antioxidants 
(δ-tocopherol, rosemary extract, a mixture of 
rosemary extract and mixed tocopherol, and 
sesamol) led to suppression in trans isomeri-
zation. The researchers said that such inhibi-
tory effects were associated with some of the 
types and concentrations of the antioxidants.

“Our results suggested that the appro-
priate addition of antioxidants to edible oils 
during processing and cooking would facili-
tate the control of heat-induced trans isom-
erization of unsaturated lipids,” lead author 
Wakako Tsuzuki of the National Food 
Research Institute in Japan told FoodNavi-
gator.com.

He added that the antioxidants inves-
tigated may also serve as anti-isomerizing 
agents during the heat-induced isomeriza-
tion of unsaturated lipids.

“Although the amount of trans fatty acids 
contained in fresh purified edible oils is low, 
their amount [is] changed slightly, when puri-
fied edible oils are used for cooking and frying 
… Hence, studies focusing on the produc-
tion of trans fatty acids in heated oils have 
increased markedly,” wrote the scientists.

The researchers investigated the relation-
ship between heat-induced cis/trans isomeri-
zation and thermal oxidative degradation of 
double bonds in unsaturated lipids by testing 
the effects of several antioxidants on these 
two molecular structural changes of double 
bonds in triolein (cis-9, 18:1) and trilinolein 
(cis-9, cis-12, 18:2), heated to 180°C.

“The synchronous suppression in trans 
isomerization and cis deterioration of double 
bonds in these triacylglycerols were found by 
addition of antioxidants, whose inhibitory 
effects were associated with their kinds and 
concentrations,” said Tsuzuki.

He suggested that “the appropriate 
addition of antioxidants to edible oils during 
processing and cooking would facilitate the 
control of not only thermal oxidative degra-
dation but also heat-induced trans isomeriza-
tion . . . in unsaturated lipid.”

Muskator-Werke GmbH. The facility has 
a storage capacity of 40,000 metric tons, 
and has truck, train, and barge loading 
capabilities along the Elbe River. With 
the addition of the Riesa facility to ADM’s 
origination network, the company 
enhances its access to oilseeds, wheat, 
barley, and rye from eastern Germany 
and the Czech Republic. ADM operates 
oilseed crushing facilities in Hamburg 
and Straubing, Germany; Szamotuły, 
Poland; and Olomouc, Czech Republic.

nnn
Argentine officials searched the offices 
of major multinational agribusinesses 
twice in April 2011 as part of an investi-
gation into alleged tax evasion, accord-
ing to the Associated Press news service. 
The government has accused dozens of 
companies of hiding millions of dollars 
in profits from the sale of Argentine 
grain by using shell companies and 
questionable transactions.

nnn
In qualitative research conducted by the 
UK’s Food Standards Agency (London), 
a group of 120 participants initially were 
wary about applying nanotechnology 
directly to food. However, they saw value 
in using nanotechnology to reduce the 
sodium or fat content of foods and were 
generally more open to the use of nan-
otechnology in food packaging. The 
report is available online at http://tinyurl.
com/FSANanotech (PDF).

nnn
Delayed planting and tight stocks 
have pushed US sunflowerseed prices 
to an all-time high, the National Sun-
flower Association (NSA; Mandan, North 
Dakota, USA) reported in May 2011. The 
bird food market and crushing plants 
are offering the old crop price of oil-
type sunflowerseed at just shy of $40.00/
hundredweight (cwt) in a number of 
locations. New crop prices have hit the 
$30.00/cwt mark in some areas. Last 
year’s prices hovered around $15.00/
cwt, NSA said.

nnn
Adding maltodextrins mixed with veg-
etable oil in place of vegetable oil in 
high-calorie food products may reduce 
fat content by up to 50%, according to 
a study in the Journal of Texture Studies 
(doi:10.1111/j.1745-4603.2011.00302.x). A 
research team led by Miroslav Hadnađev 
at the University of Novi Sad in Serbia 
found that replacing 50% vegetable oil 
with maize maltodextrin had no signifi-
cant effects on the rheological charac-
teristics of the fat in its solid state. n

continued on page 404



This month’s Sustainability Watch column was pro-
vided by Marguerite Torrey, inform technical projects 
editor. Following is her summary of the hot topic on 
sustainable technologies presented on Tuesday, May 
3, at the 102nd AOCS Annual Meeting & Expo.

That sustainability has become a watchword for the indus-
tries in which AOCS members work is no longer news. Indeed, 
entire meetings and courses are dealing with the topic. This 
year’s Hot Topic Symposium considered sustainability in deter-
gents as well as other products.

Jere Kolstad, president and chief fi nancial offi  cer of Rivertop 
Renewables (Missoula, Montana, USA), talked about “Glucaric 
Acid in the Detergent Business.” His company, founded in 2008, 
is developing products from renewable resources to be used, for 
example, as replacements for phosphate builders in automatic 
dishwashing products. The company has patents on the chemi-
cal oxidation of glucose to form D-glucaric acid (Fig. 1). Capital 
costs are low, product yield is high, and Kolstad claims there is 
no waste. As a builder in an automatic dishwashing detergent, 
glucaric acid reduces spotting and fi lming on dishes, glassware, 
and fl atware. Sugars such as glucose are inexpensive feedstocks, 
and Rivertop anticipates using other sugars as well in its pro-
cesses. Glucaric acid also works well as a corrosion inhibitor for 
materials wetted by water; cooling towers could be a potential 
market. Additional uses might be ice-melting materials for public 
streets in winter, additives for building materials, cosmetics, and 
exfoliants. Further in the future, Rivertop and its partners expect 

to develop products using glucaric acid in adhesives, controlled 
release fertilizers, and fi re and fl ame retardants. 

Shireen Baseeth, who worked as a post-doc under AOCS 
member Milton Rosen, spoke on “Innovative Products for Bio-
based Solutions” from the perspective of her work with Archer 
Daniels Midland Co. (Decatur, Illinois, USA). The bio-based prod-
ucts on which she works are made by “green” chemical methods 
designed to reduce and even eliminate negative environmental 
impacts. She indicated that early market penetration of these 
products will be greatest in the categories of specialty and fi ne 
chemicals; in 2011, less than 4% of US chemical sales are bio-
based products. The potential by 2025 is 25%. Much of her talk 
concerned surfactants containing phospholipids derived from 
soybeans. These products are used as agricultural adjuvants to 
increase biological activity and to improve spray applications 
of pesticides by altering droplet size and reducing wind drift. 
Another application being explored for phospholipids is as 
dispersants in paint, allowing for use of less pigment. Baseeth 
emphasized that bio-based solutions are not just “replace-
ments.” There can be no compromise on functionality of these 
biobased products, she said. 

Andy Shafer explained how Elevance Renewable Sciences, 
Inc. (Bolingbrook, Illinois, USA) is using olefi n metathesis reac-
tions in “Transforming Consumer and Industrial Applications—
Novel Products and Technology Being Commercialized Now.” 
The reactions are keyed to points of unsaturation, and can be 
carried out at low pressure and low temperature, making them 
less expensive than similar reactions without these properties. 
Metathesis is based on Grubbs’ catalysts, which lead to modifi -
cations by vegetable oils through branching, chain extension/
termination, oligomerization or polymerization, functional 
group insertion, or functional group exchange. Elevance and 
Wilmar International Ltd. are in a 50:50 joint venture to build a 
manufacturing facility in Surabaya, Indonesia. Production will 
start in the fourth quarter of 2011, and full-scale manufacturing 
is scheduled by 2014. The plant is being designed to produce 
specialty chemicals—9-decenoic acid is a key product—as 
well as olefi ns and oleochemicals. Elevance is also collaborat-
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Soy market bleak
Th e growth potential for soy-based ingredi-
ents in the US food and drink market remains 
signifi cant according to suppliers, despite a 
market outlook report indicating a sharp 
plunge in US sales of fi nished soy foods and 
drinks.

According to the Mintel market research 
fi rm and data provider SPINS, the $2.6 billion 
US soy food and beverages market (in food 
and drug stores, mass merchandisers—
excluding Wal-Mart—and health food stores) 
dropped 13.6% during 2008–2010 and is pre-
dicted to decline an additional 17% during 
2010–2012.

Blaming the decline on “competitive 
threats from products with fewer taste and 
cost barriers, higher prices, soy ‘burnout,’ and 
allergies,” Mintel senior analyst David Browne 
told FoodNavigator.com that things were only 
going to get worse in some segments of the 
market.

But soy ingredients company Solae (St. 
Louis, Missouri, USA) emphasized that it is 
important to make a distinction between soy 
ingredients and general soy foods such as soy 
milk and tofu.

Michele Fite, Solae’s vice president of 
global strategy and marketing, was quoted by 
FoodNavigator.com as saying: “According to 
Innova Market Insights data, the launch rate 
for products containing isolated soy protein in 
2010 was up over 170% vs. 2007 in the United 
States. Similarly, we have seen strong growth, 
globally and domestically, in our soy ingredi-
ent sales to sectors such as sports nutrition, 
weight management, and clinical nutrition, 
where the demand for high-quality protein is 
a driving force.

“As the economy has recovered and com-
panies have refocused their energies toward 
strong growth opportunities in the weight 
management and sports nutrition markets, 
we have noticed an uptick in new projects fi rst 
quarter this year compared to last year in the 
United States.”

AOCS clarifi es 
nitrogen-to-protein 
conversion factors
The AOCS Uniform Methods Committee 
approved a proposal from the Seed and Meal 
Subcommitt ee for changing nitrogen-to-pro-
tein conversion factors during the 102nd 
AOCS Annual Meeting & Expo in Cincin-
nati, Ohio, USA. 

As a result, all instances of nitrogen-
to-protein conversion factors in the Offi  cial 
Methods and Recommended Practices of the 
AOCS, 6th Edition, will be changed to:

Calculation: N × 6.25 = P
Nitrogen content × 6.25 is the accepted 

conversion factor for calculating protein 
content of oilseeds and oilseed by-products. 

These changes w il l  appear in the 
2011 AOCS Methods Additions and Revi-
sions, scheduled for publication in the third 
quarter of 2011. Twelve AOCS methods will 
be updated. For more information, contact 
Richard Cantrill, AOCS technical director, at 
technical@aocs.org.

Unilever scientists look 
to drug-delivery systems 
for formulation help
Food scientists should gain a better under-
standing of the colloidal systems used for drug 
delivery in order to develop more efficient 
food colloids systems, according to Unilever 
scientists.

Their review, which appears in LWT–
Food Science and Technology (10.1016/j.
lwt.2011.04.005), proposes that the food 
industry confronts “a stiff challenge” deliv-
er ing f unctional  ingredients  w ithout 
compromising the structural or sensory char-
acteristics of food products.

However, the Unilever scientists said that 
the fi eld of colloidal delivery systems, which 
has a strong presence in the pharmaceutical 
arena, “can fi nd a great deal of application in 
foods, especially with the growing demand of 
functional foods.”

Th e team, which was led by Ashok Patel 
of Unilever Research and Development in 
Vlaardingen, the Netherlands, suggests that 
“the use of colloidal delivery systems is rel-
atively well established in the area of (oral) 
drug delivery with some pioneering work 
on applications of lipid and polymeric col-
loidal particles, liposomes, micelles, and 
microemulsions for efficient delivery of 
drug molecules . . . . Hence, there is a good 
scope for extending this understanding to the 
development of colloidal delivery systems in 
foods.” n

ing with Dow Corning in personal care products and Stepan in 
surfactants, quaternary biocides, and polyols for polyurethanes. 

“Next Generation Oleochemical Products” was the subject of 
Wei Huang, vice president of process development and engineer-
ing for LS9 (South San Francisco, California, USA). The company 
is using fermentation of natural products to develop fuels and 
sustainable chemicals through synthetic biology. LS9 is presently 
using carbohydrates as the starting point in its fermentations to 
generate fatty acids (FA); genetic modifi cations of Escherichia coli 
allow the company to selectively produce lighter FA (C6–C10) or 
heavier FA (C10–C18). The process can also be controlled to select 

the degree of unsaturation in the FA. LS9 has made consider-
able progress in making renewable fuels that compare favorably 
with petrodiesel, Huang said. The company is also developing 
processes to generate fatty alcohols, to be used in surfactants, 
by manipulating the biochemical pathways in cyanobacteria. 
LS9 has been operating on a pilot scale since 2008; it anticipates 
demonstration-scale production by the third quarter of 2011.

One topic that came up in discussion among the presenters 
was the diff erences between the terms “sustainable” vs. “renew-
able” vs. “green” chemistry. Unfortunately, the consensus was 
that the topic would require its own symposium. n

Sustainability watch (continued from page 403)
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Australian PhytoFuel is planning to 
establish a tree nursery at Hugh-
enden in the northwest portion of 
Queensland on marginal land in col-
laboration with beef producers, local 
authorities, mining companies, and 
indigenous land holders. Thirty thou-
sand leguminous Kalpa® trees [Millet-
tia (Pongamia) pinnata] will be planted 
later in 2011. The tree is native to Aus-
tralia and is drought and salt tolerant. 
Over the next five to seven years the 
company intends to plant these trees on 
hundreds of thousands of hectares. The 
nuts produced by the trees are to be 
processed to extract oil for subsequent 
conversion into biodiesel, the seedcake 
can be processed into a high-protein 
feed supplement, and the shells from 
the nuts can be converted into electric-
ity. The project is being supported by 
BP Australia, among others.

nnn
Albemarle Corp., headquartered in 
Baton Rouge, Louisiana, USA, announced 
its acquisition of Catilin Inc. (Ames, Iowa, 
USA) on May 11. Catilin is an outgrowth 
of research carried out at Iowa State Uni-
versity (Ames, USA) and the Department 
of Energy’s Ames Laboratory on hetero-
geneous catalysis in the production of 
biodiesel. Work carried out by Catilin has 
reduced the cost of producing biodie-
sel and created a cleaner product and 
co-product glycerin.

nnn
In a press release from The White House 
on May 24, 2011, President Obama 
directed that by December 31, 2015, 
all new light-duty vehicles leased or 
purchased by US government agen-
cies must be alternative-fueled vehicles, 
such as hybrid or electric, compressed 
natural gas, or biofuel. Moreover, 
agency alternative-fueled vehicles 
must, as soon as practicable, be located 
in proximity to fueling stations with 
available alternative fuels, and be oper-
ated on the alternative fuel for which 
the vehicle is designed. Furthermore, 
executive fleets are required to achieve 
maximum fuel efficiency; be limited in 
motor vehicle body size, engine size, 
and optional equipment to what is 
essential to meet agency mission; and 
to be midsize or smaller sedans, except 
where larger sedans are essential to the 

Biofuels News

BIODIESEL

Renewable energy rules 
concern US, UK farmers
On both sides of the Atlantic Ocean, farmers 
who grow crops to be made into biofuels for 
use in Europe are struggling with European 
Union (EU) rules. 

United States. In a May 29 Des Moines 
Register newspaper article (http://tinyurl.
com/soybeans-DMReg), Philip Brasher 
pointed out that US soybeans do not 
qualify as a feedstock for European biodiesel 
because they do not meet the greenhouse gas 
(GHG) standard set by the EU. US farmers 
also say that the EU’s requirement for trace-
ability of the source of a shipment back to 
the farms on which the soybeans were grown 
is impossible to meet in the United States 
considering present storage and transporta-
tion practices.

A coalition called Round Table on 
Responsible Soy, which included Monsanto, 
Cargill, and Archer Daniels Midland, reached 
agreement in 2009 on standards protecting 

water and soil quality, preventing GHG emis-
sions, and banning dangerous farm chemicals. 
Brasher indicated that US soy growers did not 
participate in writing those standards.

The EU is requiring biofuel feedstocks to 
reduce GHG emissions by 35% (rising to 50% 
in 2017) compared with petroleum. However, 
EU calculations based on how much energy is 
used to produce the crop and whether forests 
were cleared to grow credit soybeans with 
only a 31% reduction, no matter where they 
are grown.

US farmers are urging the Obama ad-
ministration to negotiate an agreement for 
complying with EU standards.

United Kingdom. In the UK, standards 
have been set for growing crops according to 
the EU’s 2009 Renewable Energy Directive. 
UK Red Tractor Standards (www.redtractor.
org.uk/standards) and grain passports should 
prove compliance for crops, but authorities 
in Germany, which is responsible for most of 
the EU’s biodiesel production, are not recog-
nizing these.

Instead, oilseed rape farmers will have to 
sign a sustainability declaration for every mer-
chant they deal with confirming that the rape-
seed meets International Sustainability and 
Carbon Certification standards, specifically:

continued on next page
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n The crop was grown on areas classi-
fied as farmland on January 1, 2008.

n Official restrictions on protected 
areas have been complied with.

n Field records are sufficient.
n The crop meets the standard GHG 

balance.
UK farmers are unhappy that the GHG stan-
dard is included in criteria they must meet, 
but accept that the German biodiesel market 
is an important export market.

Only a portion of the UK rapeseed 
crop goes into biodiesel, but UK grain 
buyers want to keep their options open. The 
Farmers Weekly (http://tinyurl.com/Farm-
WeekUK) indicates that ADM and Cargill 
“have already started buying terms for mills 
from harvest 2011 that include compliance 
to RED requirements.” 

Jonathan Lane of Gleadell Agriculture 
Ltd., a grain trading company headquartered 
in Gainsborough, Lincolnshire, UK, told 
Farmers Weekly that merchants are having 
difficulty trading grain because of the uncer-
tainty over whether the futures market is 
based on rapeseed being declared sustainable.

New use for 
crude glycerin
Polyurethanes, which are some of the most 
versatile polymers in the world, are heavily 
petroleum dependent because two major 
raw materials (polyols and isocyanates) are 
derived mostly from petroleum. Use of bio-
based polyols may alleviate concerns regard-
ing petroleum depletion and rising oil prices.

Crude glycerin resulting from the manu-
facture of biodiesel is inexpensive and could 
be a feedstock for making biopolyol products 
at a competitive cost with petroleum-based 
polyol products.

However, crude glycerin contains 
only 30–40% glycerin, according to Yebo 
Li [Resource 18(3):20–21, 2011], of the 
Department of Food, Agricultural, and Bio-
logical Engineering, The Ohio State Univer-
sity-OARDC in Wooster, Ohio, USA. The 
remainder is impurities, such as methanol, 
soap, fatty acid methyl esters, and salts. In 
addition, the composition of crude glycerin 
varies with the biodiesel process, feedstock, 
and post-treatment.

Li and his co-workers have devised a 
patent-pending one-pot catalytic process 
to make biopolyol from crude glycerin and 
lignocellulosic biomass. Crude glycerin, 

biomass, and a catalyst are heated under 
atmospheric pressure. During the heating, 
methanol is recovered by distillation at about 
100°C. The methanol then can be reused in 
making biodiesel. At the designated temper-
ature, the glycerin plus the impurities react 
with the biomass to form biopolyol. The 
crude biopolyol is then pumped through a 
filter to remove remaining impurities and is 
ready for shipment to end users for polyure-
thane production.

The process is being developed for com-
mercialization. A major hindrance is the 
inconsistent composition of crude glycerin, 
leading to inconsistent biopolyol quality.

JATROPHA

Indian Central Railways 
to use jatropha
Central Railways in India has planted over 
750,000 jatropha plants in their Mumbai, 
Pune, and Nagpur divisions with the idea that 
these plants will produce biofuel for running 
the trains in the future.

The Pune Mirror newspaper quoted Y.K. 
Singh, public relations officer, as saying, “The 
Central Railways has begun planting in Pune 
where railway land was available. We have 
plans to plant [700,000] more this year.” 

According to the Mirror, the Pune divi-
sion has planted some jatropha trees along 
the side of the railway tracks. Others have 
been planted on land at the Railways washing 
center in Ghorpadi, and thousands more have 
been planted alongside the railway tracks 
running from Saswad Road to Jejuri.

The Mirror did not comment whether 
Central Railways would make its own fuel, 
or hire another company to make biodiesel 
for them.

agency mission. Besides vehicle tech-
nologies, the President issued direc-
tions regarding optimum fleet size, fleet 
management, and applicability (http://
tinyurl.com/WH-fleet).

nnn
The Namibian Sun reported on May 9 
that the government of Namibia may 
ban large-scale planting of biofuel 
crops in the fertile Kavango and Caprivi 
regions of the country. According to 
Reuters news service, the ban is likely 
to be adopted by the cabinet, in part 
because the government had already 
voiced misgivings in 2010 about 
growing biofuels in the country, which 
has little arable land. Instead, the gov-
ernment hopes that “green schemes” 
will boost security of food supplies.

nnn
The global share of biofuels in trans-
port fuel could grow from its current 
2% to 27% by 2050, according to the 
International Energy Agency (IEA; Paris, 
France). The IEA also said that advanced 
biofuel technologies currently in the 
demonstration phase must be made 
commercial within the next two years 
to reach the 27% goal. The IEA estimates 
that a total investment into biofuels of 
$11 trillion–$13 trillion will be needed 
to meet the goal. ICIS Chemical Business 
quoted Bo Dicsfalusy, the IEA’s direc-
tor of sustainable energy policy and 
technology, as saying, “This figure may 
seem large, but even in the worst case, 
biofuels would only increase the costs 
of transport fuels by around 1% over 
the next 40 years, and could lead to 
cost reductions over the same period.”

nnn
Solazyme Inc. made its initial public 
offering (IPO) of stock on May 26. The 
stock first climbed above $21 but closed 
at $20.71 (under the ticker symbol SZYM 
on the NASDAQ). Solazyme sold nearly 
1 million shares for $18 a share in its 
IPO, raising almost $200 million. The 
South San Francisco, California (USA) 
company grows algae in closed fermen-
tation tanks and extracts the oils for 
a variety of applications, from fuel to 
foods to the cosmetics industry.

nnn
According to Reuters news agency, 
drought in May caused major damage 
to Germany’s 2011 rapeseed crop. Esti-
mates were that production could drop 
1.3 million metric tons (MMT) on the 
year to 4.4. MMT, or 22%. The biodiesel 
industry uses about 75% of Germany’s 
rapeseed production. n
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BioJet, Abundant 
Biofuels merge
BioJet International Ltd. (Monterey, Cali-
fornia, USA) and Abundant Biofuels Corp. 
(ABC; incorporated in Nevada, USA) 
announced their merger on May 2. ABC 
became a wholly owned subsidiary of BioJet. 
ABC, and its affiliates will continue to operate 
under the Abundant name and corporate 
identity.

BioJet is involved in renewable (bio)jet 
fuel and related co-products, including green 
diesel, for the aviation and transportation 
sectors. Abundant controls more than four 
million hectares in 10 countries in Asia, Latin 
America, and Africa. According to enews-
channels.com (http://tinyurl.com/enews-
BioJet), Abundant has sufficient nursery seed 
stock to develop jatropha plantations pro-
ducing more than 20 million barrels of green 
biofuel over the next three years.

BioJet Chairman Mitch Hawkins was 
quoted as saying, “The Abundant deal is a 

major step toward BioJet attaining its goal 
of becoming the world’s largest owner and 
developer of feedstock for renewable jet fuel 
and green diesel.” He added, “The strategic 
additional bandwidth brought by the team 
and assets of Abundant form a major build-
ing block in the expansion of our camelina, 
jatropha, algae, and biomass projects in Latin 
America, Asia, Europe, and Africa.”

BioJet is the first Alternative Fuels Stra-
tegic Partner of the International Air Trans-
port Association.

Kenya searches for 
new fuel sources
Despite several attempts at oil exploration, 
Kenya has been unsuccessful at discover-
ing petroleum within its own borders. The 
Nairobi Sun quoted Bernard Muok, direc-
tor of programs for the African Centre for 
Technology Studies, in Nairobi, as saying, 
“We are only remaining with one alterna-
tive: biofuel.”

Initial efforts to develop biofuels have 
succeeded in some parts of the country. 
Drivers are already using biodiesel from a 
project in Naromoru, near Nanyuki Town. 
The Sun reported that the Help Self Help 
Centre, a self-help group in that area, cur-
rently produces 600–1,000 liters of biofuel 
daily from locally available seeds such as 
croton (Croton megalocarpus), cape chestnut 
(Calodendrom capense), and castor (Ricinis 
communis) seeds.

Kenyan environmentalists have been 
generally unenthusiastic about growing jat-
ropha for fuel. Muok said, “There are reports 
that the plant is not viable in Kenya. We 
should try other alternative plants.”

Foreign investors, however, continue 
to survey the prospects for jatropha in the 
country. Bedford Biofuels (headquartered 
in Calgary, Alberta, Canada) has leased six 
ranches, totaling about 64,000 hectares. John 
Mitchell, general manager for Bedford, said 
his company will begin with a 200 hectare 
area, planting 10 different strains of jatropha 
to see which ones produce best.
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GENERAL

US citizens concerned 
about gas prices
Results released in mid-May by the Consumer 
Federation of America showed that 85% of 
2,000 representative Americans, surveyed 
April 14–18, 2011, are concerned about gas 
prices, 87% support reduced oil consump-
tion, and 75% want increased fuel economy.

Mark Cooper, CFA’s research director 
and energy expert, pointed out that average 
gasoline costs per household will rise from 
less than $2,000 in 2009 to more than $3,000 
in 2011. This increase is leading to a consen-
sus that the federal government should sub-
stantially increase fuel economy standards.

The sur vey addressed the topic of 
whether consumers in the state of California 
(which has more stringent vehicle emission 
standards than the federal standards), in other 
Clean Car states, and in states that are long-
time centers of automobile manufacturing are 
equally supportive of higher fuel standards. 
The survey found the following:

n Approval for a federally determined 
60 miles per gallon (3.9 liters/100 
km) standard with a f ive-year 
payback period was 66% in Califor-
nia (CA), 67% in Clean Car states 
(CC), and 63% in automotive states 
(AS).

n Support for giving permission to 
state governments to continue 
increasing vehicle emissions stan-
dards was 66% in CA, 64% in CC, 
and 67% in AS.

Both Toyota and General Motors have 
said they could comply with a 60 mpg stan-
dard by 2025, and car companies are increas-
ing their numbers of fuel-efficient models, 
including electric models.

Sustainable bioderived 
jet fuel in Australia/
New Zealand
A report compiled by CSIRO in collabora-
tion with the major aviation industry players 
in Australia and New Zealand and released on 
May 25 found that bioderived aviation fuels 
are a viable proposition in the region

The report, Flight Path to Sustainable Avi-
ation, predicts that over the next 20 years a 
new, sustainable aviation fuels industry could 
cut greenhouse gas emissions by 17%, gener-
ate more than 12,000 jobs, and reduce Aus-
tralia’s reliance on aviation fuel imports by $2 
billion per year. Feedstocks analyzed for this 
report included crop stubble, forestry resi-
dues, municipal waste, and algae.

The report identified several major 
actions that are required by 2015 to ensure the 
industry can be established. These include:

n Creation of a supportive market 
structure and supply chain

n Development of refining plants
n Certification and independent ver-

ification to ensure sustainability of 
the fuel

Besides CSIRO, other participants in the 
study included Airbus, Australian Defence 
Force, Bioenerg y A ssociation of New 
Zealand, Biofuels Association of Australia, 
Brisbane Airport Corp., GE, Honeywell UOP, 
Pratt & Whitney, Rolls-Royce, and a number 
of state offices and departments.

ALGAE

EC funds algae project
Abengoa Bioenergía Nuevas Tecnologías 
(Spain), a subsidiary of Abengoa Bioenergy, 
is coordinating the BIOfuel From Algae Tech-
nologies (BIOFAT) project. The European 
Commission’s Seventh Framework Program is 
providing most of the funding for the project, 
the purpose of which is to demonstrate that 
biofuels from microalgae can offer energy effi-
ciency, economic viability, and environmental 
sustainability.

The microalgae-to-biofuel demonstra-
tion project aims to integrate the entire value 
chain in the production of ethanol and biodie-
sel. The process begins with strain selection 
and proceeds to biological optimization of 
the culture media, monitored algae cultiva-
tion, low-energy harvesting, and technology 
integration.

VACUUM SYSTEMS FOR OIL AND FAT INDUSTRY
500 EQUIPMENTS INSTALLED IN 30 COUNTRIES OF THE WORLD

LECITHIN THIN FILM DRYERS

VACUUM ENGINEERING
- EJECTORS   - SHORT PATH DISTILLERS
- CONDENSERS   - JET EQUIPMENT
- SCRUBBERS   - STATIC MIXERS
- VACUUM CHILLERS  - VACUUM HEAT EXCHANGERS

GRAL.PAUNERO 1428  -  B 1640 AAD 
MARTINEZ - BUENOS AIRES- ARGENTINA
Tel. : (54-11) 4792-0392
Fax : (54-11) 4792-0982
E-mail: jmp@jmpedroni.com
Web:  www.jmpedroni.comRI-9001-1299



409inform  July/August 2011, Vol. 22 (7)

The project will be carried out by a 
transnational consortium drawn from the 
academic, industrial, and public sectors, 
including the University of Florence (Italy), 
A4F-AlgaFuel (Lisbon, Portugal), Ben-Gur-
ion University of the Negev (Israel), Fotosin-
tetica & Microbiologica (Firenze, Italy), 
Evodos (Loosdrecht, Netherlands), Algo-
Source Technologies (Saint-Nazaire, France), 
IN SRL (Italy), and Hart Energy (Brussels, 
Belgium).

The development team will train on 
existing prototypes in Israel, Portugal, and 
Italy, then scale up the process at a 10-hectare 
demonstration plant. The project is expected 
to last four years and produce about 900 
metric tons of algae annually at the 10-hectare 
plant.

Algae process, by-
products look promising
Martin Sabarsky, chief executive officer 
of Cellana LLC (formerly HR BioPetro-
leum; Kona, Hawaii, USA), announced in a 
company statement on May 3 that “. . . we are 
growing algae strains capable of producing 
up to 60 metric tons of biomass containing 

3,800 gallons of algal oil per acre per year.” 
He added, “Cellana is now producing experi-
mental quantities of up to a ton per month 
of Hawaiian strains of algae at our demon-
stration facility in Kona. We are testing these 
strains for . . . applications, including fuel, 
animal feed, cosmetics, nutritional oils, and 
industrial chemicals.”

Cellana has developed and patented 
a process that it says avoids contamination 
while minimizing high costs associated with 
enclosed culture systems, allowing algae to 
be grown in relatively low-cost open ponds.

On May 4, Cellana received a three-year 
$5.5 million grant through a competitive 
selection process to develop a protein sup-
plement from algae as a by-product of algal 
biofuels production and to demonstrate its 
nutritional and economic value in livestock 
feeds. Funding is through the US Department 
of Agriculture’s National Institute of Food and 
Agriculture and the US Department of Ener-
gy’s Biomass Program through the Biomass 
Research and Development Initiative. 

Cellana is also investigating the techni-
cal and economic viability of algal protein for 
use as a fishmeal supplement. In initial trials 
using two candidate strains of Cellana’s algae, 
fishmeal protein was replaced in part by algal 

protein. Farmed salmon, carp, and shrimp 
consumed the replacement feed. Weight gain, 
feed conversion, and protein efficiency were 
either unaffected or significantly improved by 
use of the algal protein compared to controls 
fed traditional fishmeal protein.

Blue-green algae 
modified to release 
fatty acids
A research team in the Biodesign Institute of 
Arizona State University (Phoenix, USA) has 
developed a process that causes cyanobacte-
ria (blue-green algae) to secrete fats, making 
by-product recovery and conversion to bio-
fuels easier and potentially more commer-
cially viable.

To get cyanobacteria to release their fat 
contents more readily, Roy Curtis, of the Insti-
tute’s Center for Infectious Diseases and Vac-
cinology, and postdoctoral researcher Xinyao 
Liu placed a suite of genes into the bacteria 
that produced enzymes to degrade membrane 
lipids, thus poking holes in the membranes 
that then release fatty acids into the water. 
The enzymes are only produced when CO2 
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is removed from the medium in which the 
cyanobacteria are growing. The group’s next 
step will be to test their results in large-scale 
photobioreactors. 

The research appeared in the Proceed-
ings of the National Academy of Sciences USA 
108:6905–6908 (2011).

Solazyme, Bunge 
sign partnership to 
produce oil in Brazil
Solazyme, Inc. (South San Francisco, Califor-
nia, USA) signed a two-year joint develop-
ment agreement with Bunge Limited (White 
Plains, New York, USA) to develop microbe-
derived oils using Brazilian sugarcane feed-
stock . Under terms of the agreement, 
Solazyme will combine its algal fermentation 
technology with Bunge’s oil processing and 
milling capabilities to produce targeted tri-
glyceride oils. Development will take place at 
Bunge’s facility in Moema, Brazil, and at Sola-
zyme’s laboratories in South San Francisco 
and Campinas, Brazil.

The two companies also entered into a 
warrant agreement. This agreement issues a 

warrant to Bunge for shares of Solazyme that 
vests on successful completion of key mile-
stones, ultimately targeting the construction 
of a commercial facility with 100,000 metric 
tons of output oil coming online in 2013.

ETHANOL

POET’S nontraditional 
stover baling
Data collected by Iowa State University 
(Ames, USA) and US Department of Agricul-
ture (USDA) researchers show that biomass 
removal by POET from farm fields near 
Emmetsburg, Iowa, is consistent with good 
soil management. POET is planning a 25 
million gallon (95 million liter) per year cel-
lulosic ethanol plant, called Project LIBERTY, 
with crop residue as feedstock for the plant.

The newest data confirm that removing 
about 1 ton of dry matter per acre (~2 metric 
tons/hectare), or about 25% of the area’s 
above-ground crop residue, will not cause 
significant nutrient losses. POET reports 
that corn yields continued to show no yield 

losses in fields at this biomass removal rate, 
or even moderate increases. One hypothesis 
for this result is that removing a small amount 
of cover helps the soil warm earlier in spring, 
causing earlier corn plant emergence.

According to the research summary pre-
pared by Douglas L. Karlen (USDA-Agri-
cultural Research Service) and Stuart Birrell 
(Iowa State University), “1 ½ to 2 tons/acre 
[3½ to 4½ metric tons/hectare] of corn 
stover can safely be harvested.” Appropriate 
removal rates will vary depending on how 
productive the soil is in a specific area.

Based on the three years of data gath-
ered at the Emmetsburg site, farmers should 
replace about 15 additional pounds (7 kg) of 
potassium per acre on fields where harvesting 
has occurred at a rate similar to what POET 
contracts. No significant increase for nitro-
gen or phosphorus replacement compared to 
grain-only harvest is needed.

Farmers harvesting stover for POET 
typically turn off the chopper on their com-
bines and leave windrows behind during grain 
harvest. Farmers do not rake the biomass 
before the baler gathers it. In fall 2010, 85 
farmers harvested 56,000 tons (51,000 metric 
tons) of biomass, and at present they have 
almost finished delivering it to Project LIB-
ERTY’s 22-acre (9 ha) stackyard.

Once operational, the plant will use 
approximately 300,000 tons (270,000 metric 
tons) of biomass annually. Construction is 
planned to begin later in 2011.

ZeaChem, P&G sign deal
Ethanol manufacturer ZeaChem Inc. (Lake-
wood, California, USA) has signed an agree-
ment with soap and detergent manufacturer 
Procter & Gamble (P&G; Cincinnati, Ohio, 
USA) to convert plant material and other 
biomass used as feedstock for ethanol into 
chemicals for household products and pack-
aging. The companies will jointly research, 
develop, and commercialize the new biobased 
chemicals.

According to the May 31 Reuters news 
agency story, P&G has a goal of replacing 25% 
of its petroleum-based materials with renew-
able materials by 2020. The company already 
announced a shampoo battle made with sug-
arcane in April 2011.

ZeaChem is presently constructing 
a 250,000 gallons (950,000 liters) per year 
cellulosic biorefinery in Boardman, Oregon, 
USA, to manufacture biobased chemicals for 
P&G from feedstocks such as poplar trees and 
agricultural residues. n
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Soy isoflavones (genistein, daidzein, and 
glycitein) may help prevent and treat 
colon cancer, according to a study in 
Nutrition and Cancer (63:139–150, 2011). 
Findings suggest that “maintaining the 
expression of estrogen receptor-β (ER-β) 
is crucial in mediating the growth-
suppressive effects of soy isoflavones 
against colon tumors,” the researchers 
wrote. Further, “upregulation of ER-β 
status by specific food-borne ER-ligands 
such as soy isoflavones could potentially 
be a dietary prevention or therapeutic 
strategy for colon cancer.” Agnieszka 
Bielecki of the Bureau of Chemical 
Safety, Food Directorate, Health Prod-
ucts and Food Branch, Health Canada, 
Toxicology Research Division, Ottawa, 
Ontario, led the study.

nnn
A proprietary blend of beetroot and 
hawthorn berry may reduce serum tri-
glycerides in humans, suggests a new 
study from the University of Texas (UT; 
Houston,USA) and Neogenis Laborato-
ries, which is a UT spin-off that markets 
the herbal blend. The blend appears 
to improve the status of the potent 
vasodilator compound nitric oxide in 
the body, thus lowering blood pres-
sure and increasing heart health, the 
study found. Janet Zand of Neogenis 
led the work, which appeared in Nutri-
tion Research (31: 262–269, 2011).

nnn
The cholesterol-lowering effects of phy-
tosterols may have little effect on the 
lipid profile of people with metabolic 
syndrome (MetS), according to a small 
study out of Spain. The research, pub-
lished in Clinical Nutrition (doi:10.1016/j.
clnu.2011.03.00), suggests that the 
reduced cholesterol absorption that 
is characteristic of MetS may interfere 
with the cholesterol-lowering action of 
phytosterols, thus reducing their effi-
cacy as a cholesterol-lowering agent. 
By contrast, participants without MetS 
were found to have reduced levels of 
total cholesterol, low-density lipopro-
tein cholesterol, and apolipoprotein 
B-100. Antonio Hernandez-Mijares of 
the University of Valencia in Spain led 
the study. n

Health & Nutrition News

Vitamin D increases 
speed of sperm cells
Vitamin D is important for optimal reproduc-
tive function in both animals and humans. It 
has long been known that serum vitamin D 
levels are important for reproductive function 
in various animals, but now researchers from 
the University of Copenhagen and Copen-
hagen University Hospital have shown that 
this relationship can also be demonstrated 
in humans.

A new study conducted in 300 men 
showed a positive correlation between the 
percentage of motile sperm and serum 
vitamin D levels. The study was recently pub-
lished in the scientific journal Human Repro-
duction (doi:10.1093/humrep/der059), 
and showed additionally that stimulation of 
human spermatozoa in the laboratory with 
activated vitamin D (calcitriol, or 1,25-dihy-
droxy vitamin D) can increase their forward 
movement.

MORE STUDIES NEEDED
“Our study is not sufficient and should not be 
used to change existing treatment practices. 
However, it uncovers some of the functions 
of vitamin D and generates new hypothe-
ses. This is an intriguing finding, because it 

suggests that vitamin D has an effect on sperm 
movement and function,” explains Martin 
Blomberg Jensen of Copenhagen University 
Hospital.

“However, this finding is not sufficient 
in determining whether vitamin D supple-
ments may improve sperm quality in normal 
or infertile males. This study is one in a line 
of studies indicating that vitamin D is neces-
sary for male reproduction,” says Jensen, who 
led the study.

Today, there is no known medical treat-
ment proved to improve semen quality, 
although several papers have shown numer-
ous positive associations between semen 
quality and various drugs such as antioxi-
dants, zinc, and some vitamins.

“Low semen quality may have numerous 
causes, but it often has a fetal origin similar 
to some male genital malformations and tes-
ticular cancer. However, this study indicates 
that factors in adult life may also play a role 
for semen quality,” says Anders Juul of the 
University of Copenhagen and Copenhagen 
University Hospital’s Department of Growth 
and Reproduction.

The authors conclude that there is a need 
to intensify reproductive research to identify 
relevant factors and conduct placebo-con-
trolled trials to clarify whether vitamin D sup-
plements are beneficial for infertile men.
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OBESITY AND VITAMIN D LEVELS
In other news about vitamin D, a study by 
researchers at the Fred Hutchinson Cancer 
Research Center in Seattle, Washington, USA, 
found that overweight or obese women with 
less-than-optimal levels of serum vitamin D 
who lose more than 15% of their body weight 
experience significant increases in circulating 
levels of this fat-soluble nutrient.

“Since vitamin D generally is lower in 
persons with obesity, it is possible that low 
vitamin D could account, in part, for the link 
between obesity and diseases such as cancer, 
heart disease, and diabetes,” said Caitlin 
Mason, lead author of the study in the Ameri-
can Journal of Clinical Nutrition (doi:10.3945/
ajcn.111.015552). “Determining whether 
weight loss helps change vitamin D status 
is important for understanding potential 
avenues for disease prevention,” said Mason, 
a postdoctoral research fellow in the Hutchin-
son Center’s Public Health Sciences Division.

According to the US National Institutes 
of Health, vitamin D plays many important 
roles in the body. It promotes calcium absorp-
tion and is needed for bone growth and bone 
healing. Along with calcium, vitamin D helps 
protect older adults from osteoporosis. The 
nutrient also influences cell growth, neuro-
muscular and immune function, and reduces 
inflammation. Many gene-encoding proteins 
that regulate cell proliferation, differentiation, 
and apoptosis (programmed cell death) are 
modulated in part by the vitamin.

The year-long study—one of the largest 
ever conducted to assess the effect of weight 
loss on vitamin D—involved 439 overweight-
to-obese, sedentary, postmenopausal Seat-
tle-area women, aged 50 to 75, who were 
randomly assigned to one of four groups: 

exercise only, diet only, exercise plus diet, and 
no intervention.

Those who lost 5–10% of their body 
weight—equivalent to approximately 10 
to 20 pounds for most of the women in the 
study—through diet and/or exercise saw a 
relatively small increase in blood levels of 
vitamin D (about 2.7 nanograms per milli-
liter, or ng/mL), whereas women who lost 
more than 15% of their weight experienced a 
nearly threefold increase in vitamin D (about 
7.7 ng/mL), independent of dietary intake of 
the nutrient. 

“ We were surprised at the effect of 
weight loss greater than 15% on blood vitamin 
D levels,” said senior author Anne McTier-
nan, director of the Hutchinson Center’s Pre-
vention Center and principal investigator of 
the study. “It appears that the relationship 
between weight loss and blood vitamin D is 
not linear but goes up dramatically with more 
weight loss. While weight loss of 5% to 10% 
is generally recommended to improve risk 
factors such as blood pressure, cholesterol, 
and blood sugars, our findings suggest that 
more weight loss might be necessary to mean-
ingfully raise blood vitamin D levels.”

About 70% of the participants had less-
than-optimal levels of vitamin D when the 
study began; at baseline, the mean blood 
level of vitamin D among the study partici-
pants was 22.5 ng/mL. In addition, 12% of the 
women were at risk of vitamin D deficiency, 
which is defined as circulating blood levels of 
less than 12 ng/mL).

A recent, controversial data review con-
ducted by the US Institute of Medicine found 
that blood levels under 20 ng/mL are inad-
equate for bone health and levels over 50 
ng/mL are associated with potential adverse 
effects, such as an increased risk of developing 

kidney stones. However, members of the 
review panel as well as the Vitamin D Council 
(www.vitamindcouncil.org) suggest optimum 
circulating levels are in the range of 50–80 
ng/mL.

Researchers think that obese and over-
weight people have lower levels of vitamin D 
because the nutrient is stored in fat deposits. 
During weight loss, it is suspected that the 
vitamin D that is trapped in the fat tissue is 
released into the blood and available for use 
throughout the body.

“Vitamin D is found in several different 
forms in the body and its pathways of action 
are very complex, so the degree to which 
vitamin D becomes available to the body as a 
result of weight loss is not well understood,” 
Mason cautioned.

A possible link between vitamin D defi-
ciency and chronic diseases, including cancer 
and heart disease, also is not well established. 
“More targeted research ongoing at the 
Hutchinson Center and elsewhere aims to 
better understand whether vitamin D plays a 
specific role in the prevention of these chronic 
diseases,” McTiernan said.

High saturated fat 
intake beneficial?
First, the caveats: High saturated fat feeding 
(60% energy) proved beneficial in a study in 
rats—not human beings—after a heart attack. 
Second: The results suggest that high satu-
rated fat feeding may negatively impact heart 
function under nonpathological conditions. 
Third, the findings showed that a high-fat diet 
improved the heart’s ability to pump in part 
because it was accompanied by cardiac insulin 
resistance.

“High-fat feeding-induced alterations in 
gene expression related to energy metabo-
lism and specific signaling pathways revealed 
promising targets through which high satu-
rated fat [levels] potentially mediates car-
dioprotection,” research leader Margaret 
Chandler of the Case Western Reserve Uni-
versity School of Medicine in Cleveland, 
Ohio, USA, told FoodNavigator.com.

“Does that mean I can go out and eat 
my Big Mac after I have a heart attack? No, 
but treatments that act to provide sufficient 
energy to the heart and allow the heart to 
utilize or to maintain its normal metabolic 
profile may actually be advantageous,” she 
added.

When a person develops heart failure, 
or suffers from ischemia (a lack of blood 

The plate’s the thing
Remember the US food guidance pyramid? First intro-
duced in 1992, the pyramid became MyPyramid in 
2005 as regulators worked to tailor nutrition advice 
to individuals.

As of June 2011, the ubiquitous pyramid icon 
is a thing of the past. In a continued push to foster 
healthful eating and fight obesity, the US Depart-
ment of Agriculture introduced a new nutrition icon 
called MyPlate as well as a website at www.Choos-
eMyPlate.gov.

The MyPlate logo pictures balanced meals con-
sisting of servings of fruits, vegetables, grains, protein 
and a small amount of dairy.
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supply), the heart prefers to use glucose as a 
fuel, Chandler said, because glucose requires 
less oxygen to produce energy. Therefore, sur-
vivors of heart disease pay a price—namely, 
living with a damaged heart that usually pro-
gresses to heart failure.

Previous studies have reported that high-
fat feeding in mild-to-moderate heart failure is 
associated with improved contractile function 
at baseline. “Researchers previously thought 
a high-fat diet fed to animal models that have 
suffered a heart attack would overload their 
tissues with fat, which in turn would have a 
toxic effect on their hearts,” the FoodNaviga-
tor.com report noted.

However, Chandler and her team found 
that in addition to better heart functioning 
those animals fed high-fat diets also showed 
signs of insulin resistance, as marked by a 
lower level of glucose taken up by the heart, 
“as might be expected in a diabetic patient.”

“One of the main implications of these 
findings is that contrary to previously held 
beliefs, a state of insulin-resistance might 
actually be beneficial to a failing heart,” the 
researchers said.

“These findings suggest that high satu-
rated fat [intake] improves myocardial func-
tion at rest and during physiological stress in 
infarcted hearts but may negatively impact 
the contractile reserve under nonpatholog-
ical conditions,” concluded Chandler and 
colleagues.

The study appeared in the American 
Journal of Physiology-Heart and Circulatory 
Physiology (doi:10.1152/ajpheart. 00270. 
201).

Cholesterol model 
and HDL called into 
question again
Increasing high-density lipoprotein (HDL, 
or “good”) cholesterol did not protect against 
heart attacks and strokes in a large study that 
was stopped when that fact became clear.

The study of more than 3,400 US adults 
at high risk for heart attacks and strokes was 
stopped 18 months short of completion after 
researchers realized that the niacin (vitamin 

B3) failed to cut the risk. (Earlier, smaller 
studies had suggested niacin ingestion can 
increase HDL levels.) Instead, niacin seemed 
to increase the risk for ischemic strokes. Such 
strokes occur when the blood flow to the 
brain is obstructed.

The $52.7 million study was funded 
by the US National Heart, Lung and Blood 
Institute.

“This is surprising, given some of the pre-
liminary data,” Ralph Sacco, president of the 
American Heart Association told the Wash-
ington Post newspaper. “It’s disappointing.”

“We don’t know if the same outcome 
would have occurred in a different population 
or with a different drug,” Jeffrey Probstfield, a 
professor of medicine and epidemiology at 
the University of Washington in Seattle, who 
helped lead the study, told the Post.

A previous study of the HDL-raising 
drug fenofibrate cast doubts on the efficacy 
of increasing HDL when the drug failed in 
2005 to cut heart attacks and strokes among 
diabetics. Yet another study in 2006 found a 
different HDL-raising drug, torcetrapib, actu-
ally increased the risk. n

October 5-7, 2011
Washington Marriott Hotel, Washington, DC

The annual conference for fabric 
and home care businesses - the only 
place where trends, technologies and 
innovations are presented! 

You will find the intersection of innovation, 
technology, regulation and education at 
Cleaning Products 2011. Join more than 100 
attendees from all segments of the industry: 
suppliers of chemicals, additives and ingredients 
to the cleaning products industry; consumer 
products companies researching and developing 
new products; and legislators, law firms and 
lobbyists to the cleaning products industry.

Sponsorship and exhibition 
opportunities are available!
Contact Brian Santos at +1 207 781 9618 to 
raise your visibility in this sector before, during 
and after this year’s conference.

www.cleaningproductsconference.com

Register NOW to save!



As of June 1, 2011

The spotlight is on AOCS Platinum,  

Corporate leaders pursue excellence. AO
www.aocs.org/goto/corporate

Silver

Platinum

AarhusKarlshamn | www.aak.com

Archer Daniels Midland Co. | www.adm.com

Cargill Inc. | www.cargill.com

Monsanto Co. | www.monsanto.com

AkzoNobel Surfactants
www.surface.akzonobel.com

Center for Testmaterials BV
www.cftbv.nl

Church & Dwight Co. Inc.
www.churchdwight.com

Hershey Co.
www.thehersheycompany.com

Oil-Dri Corp. of America
 www.oildri.com

Oxford Instruments Magnetic Resonance
www.oxford-instruments.com

Anderson International Corp.
www.andersonintl.net

,  Gold, and Silver Corporate Members

OCS provides the resources.

.
m

ce



The spotlight is on AOCS Platinum,  G

C

  Gold, and Silver Corporate Members

CS provides the resources.

Gold

Bunge North America Inc. | www.bungenorthamerica.com Louis Dreyfus Corp. | www.louisdreyfus.com

Canadian Grain Commission | www.grainscanada.gc.ca

Cognis Corp.
www.qta.com

Dallas Group of America Inc.
www.dallasgrp.com

Fuji Vegetable Oil Inc.
www.fujioilusa.com

French Oil Mill Machinery Co.
www.frenchoil.com

Agri-Fine Corp. | www.agri-fi ne.com

Procter & Gamble Co.
www.pg.com

Stratas Foods
www.stratasfoods.com

Process Plus
www.processplus.com

Silver



418 inform  July/August 2011, Vol. 22 (7)

Biotechnology News

Crop genetics 
research expanding 
in North Carolina
Construction has begun on a $20 million, 
60,000 square foot (5,600 square meters) 
building at the Bayer CropScience North 
America facility in Research Triangle Park 
(RTP; Durham, North Carolina, USA). 
About 2,800 square meters will be devoted 
to greenhouse space, and there will be room 
for 25 staff members. The new facility will 
quadruple the greenhouse space Bayer Crop-
Science has in RTP. The facility is designed 
for genetically modified and non GM trait 
research. It will also be used for discovery 
research involving molecular breeding. The 
building is a key to expansion of corn and 
soybean research and development of the 
company’s BioScience business unit.

Syngenta announced on May 20 that it 
plans to construct a new state-of-the-art bio-
technology research facility adjacent to its 
existing research campus, which also is in 
RTP. The company plans to spend $71 million 
on the facility. Work there will focus on dis-
covering and developing new agronomic 
traits that can better tolerate climate variabil-
ity, combat plant stresses such as drought, and 
enhance crop productivity. In addition to the 

current focus on corn and soybeans, research 
will be expanded to include other crops such 
as sugarcane, cereals, rice, and vegetables. The 
facility will encompass research laboratories 
and growth environments, such as climate-
controlled greenhouses and precision growth 
chambers. Full operation is planned for the 
second half of 2012.

The Kinston Free Press reported on May 
25 that Pioneer Hi-Bred, an agricultural 
research and development firm that is part of 
the DuPont company, is planning to build a 
permanent research facility in Kinston, North 
Carolina (DuPont already has a textile plant 
in Kinston). Work there will focus on devel-
oping better soybeans and corn for South-
ern growers, who have to contend with the 
effects of both drought and heat stress on 
yield. The $2.3 million research station will 
cover as much as 2,400 square meters on six 
acres (2.4 hectares). Groundbreaking was to 
take place in late June, with building to be 
completed and operations underway before 
the end of 2011.

EFSA seeks opinions 
on genetic issues
In late April EFSA (European Food Safety 
Authority) asked for public consultation on 

two issues related to genetically modified 
organisms.

The first sought guidance on post-mar-
ket environmental monitoring (PMEM) of 
genetically modified plants. The aim of the 
opinion is to update the previous opinion 
on this topic, which was adopted in 2006. 
This initiative was undertaken in response 
to the European Commission, following the 
recent update of the EFSA Guidance Doc-
ument on the Environmental Risk Assess-
ment of genetically modified (GM) plants. 
The opinion shows how the conclusions of 
risk assessments determine the requirements 
for PMEM and gives guidance for the devel-
opment of PMEM plans. The draft opinion 
provides the scientific rationale for different 
types of monitoring (case-specific monitor-
ing and general surveillance) as well as guide-
lines and recommendations to applicants and 
to risk managers. Comments on the draft 
opinion were due by the end of May and are 
being considered by the EFSA GMO Panel.

EFSA’s Scientific Committee also asked 
for public comment on a draft opinion on 
genotoxicity testing strategies applicable to 
food and feed safety assessment. Current 
state-of-the-science on genotoxicity testing 
strategies were reviewed in the opinion and 
commentary and recommendations on 
testing strategies were presented, with atten-
tion to the needs of EFSA’s various scien-
tific panels to have appropriate data for risk 
assessment. Comments were due by the end 
of May, and EFSA will publish on its website 
a summary report of the comments received, 
which the Scientific Committee will take into 
consideration in finalizing its opinion.

Court orders 
continuation of 
environmental 
impact study
On May 20 the Ninth Circuit Court of 
Appeals dismissed the appeal of Monsanto 
(St. Louis, Missouri, USA) to be allowed to 
plant its genetically modified (GM) sugar 
beets on a commercial scale. As a conse-
quence, the US Department of Agriculture 
(USDA) will have to prepare a thorough 
review of Monsanto’s sugar beets, which have 
been engineered to resist Monsanto’s weed-
killing Roundup Ready-brand of glyphosate, 
before the beets can re-enter commercial 
production.

Courtesy Bayer CropScience AG.
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The USDA said it expects to complete an 
environmental impact statement on GM sugar 
beets by the middle of 2012. 

According to USDA data, GM sugar 
beets account for 95% of those being grown in 
the United States. Beet sugar provides about 
half of the total US sugar supply.

A history of the progress of GM sugar 
beets and GM alfalfa through the permitting 
process—“Regulation of GE Sugar Beet and 
Alfalfa Crops Continues to Breed Contro-
versies,” by Phill Jones—is available through 
Virginia Tech’s Information Systems for Bio-
technology at www.isb.vt.edu/news/2011/
May11.pdf.

US states consider 
labeling foods made 
with GM ingredients
The Washington Post newspaper (http://
tinyurl.com/states-GM-labels) reported on 
May 19 that 14 states in the United States 
are debating whether to mandate labeling of 
genetically modified (GM) foods sold within 
their borders. These debates coincide with 
considerations by federal regulators whether 
to approve GM salmon, the first GM animal 
approaching marketability, for human con-
sumption. Four of the states are considering 
legislation pertaining only to fish. The other 
10 are contemplating labels for all foods made 
with GM ingredients.

Jared Huffman, a Democratic member of 
the California State Assembly, is sponsor of a 
bill to require labeling for GM salmon sold in 
the state. Action on the bill was postponed in 
late May until January 2012, in anticipation 
that the US Food and Drug Administration 
(FDA) will approve the raising and selling 
of GM salmon—without labeling—in the 
near future.

According to the Post, national groups 
see California’s debate on salmon as repre-
senting part of a larger argument over GM 
food in general.

Opponents to such legislation include 
the Biotechnology Industry Organization 
(BIO; Washington, DC), which presented 
a rebuttal to the Washington Post article on 
its website (http://tinyurl.com/BIO-GM-
food). The Chicago Tribune quoted Ab Basu, 
acting executive vice president for food and 
agriculture for BIO, as saying, “FDA has the 
scientific and nutrition expertise to establish 
food labeling and to assess food safety. You 
can look at the FDA website and see that if 

the corn is substantially equivalent to corn 
produced conventionally, there is no reason to 
label it as being any different” (http://tinyurl.
com/ChiTrib-GM).

Connecticut Democratic lawmaker 
Dianne Urban, who serves on the board of 
the National Caucus of Environmental Leg-
islators, said the group is attempting to create 
a patchwork of labeling rules unique to each 
state. 

The Post quoted Urban as saying, “If each 
state makes [the labeling rules] different, then 
big corporations will be begging the federal 
government to step in and do regulation.” She 
added, “That’s a strategy.”

Dow works to put 
DHA into canola
Dow Agrosciences and Martek Biosciences 
(which became part of DSM in the first 
quarter of 2011) are carrying out research to 
develop canola oil containing the long-chain 
omega-3 (n-3) fatty acid docosahexaenoic 
acid (DHA; 22:6n-3). This acid is consid-
ered particularly beneficial to cardiovascular 
health, cognitive and mental functioning, and 
bone and joint health.

At present the only omega-3 long-chain 
fatty acid that can be produced from plant 
sources, such as flax, is a-linolenic acid (ALA; 
18:3n-3), which is not readily converted to 
longer-chain omega-3s such as DHA and 
eicosapentaenoic acid (EPA; 20:5n-3 ).

For the moment, the main sources of 
DHA and EPA include microalgae and fish 
oil. These sources may not be sustainable, 
however, and there are also questions about 
the cost of omega-3s obtained from these 
sources.

Dow is identifying genes responsible for 
producing enzymes that convert the short-
chain omega-3 fatty acids found in plants 
into the longer-chain ones found in marine 
sources. To do this, Dow is producing canola 
seeds modified with a gene from Martek’s 
microalgae. The key, according to David 
Dzisiak, commercial leader oils at Dow Agro-
Sciences, is to produce a meaningful quantity 
of DHA per serving.

According to NutraIngredients-usa.com 
(http://tinyurl.com/Dow-DSM-DHA), 
BASF has already worked out the enzymatic 
steps in canola involved in transforming EPA 
to DHA, but the rate-limiting steps in the 
metabolic pathways are still being elucidated. 
The company is hoping to bring a product to 
market within five years. 

Monsanto, in partnership with Solae, 
is preparing to introduce a stearidonic acid 
(SDA; C18:4n-3)-rich soybean oil to the 
market. While SDA is an omega-3 acid that is 
more readily converted into EPA than ALA, 
according to Dzisiak, the ideal solution would 
be the synthesis in the plant of DHA.

Developing  
drought-tolerant crops
The year 2011 has already seen numerous 
reports of drought affecting the production 
of commodity crops, from Texas, Oklahoma, 
and Kansas in the United States to England to 
Germany to China.

Researchers at the VIB (the Flanders 
Institute for Biotechnology) Department of 
Plant Systems Biology, University of Ghent 
(Belgium), published in May their research on 
a mechanism that can be used to develop crop 
varieties resistant to mild droughts. For years, 
improving drought tolerance has been a major 
aim of academic and industrial research, 
focusing on effects of extreme drought stress. 
Translating that research to the field has been 
slow, however.

Dirk Inzé and co-workers at VIB have 
shown in two papers that the focus should 
be on mild, not extreme, drought stress. They 
indicate that under nonlethal stress condi-
tions plants inhibit growth more than abso-
lutely necessary, opening new opportunities 
for yield improvement.

In Nature Biotechnology (29:212–214, 
2011) Aleksandra Skirycz and co-workers in 
the Inzé laboratory showed that plants that are 
likely to survive extreme drought conditions 
do not grow better under milder drought con-
ditions. (This is important, as drought seldom 
is severe enough in the field to kill plants, but 
rather affects their growth.) Instead, plants 

continued on page 472



103RD AOCS ANNUAL 
MEETING Be EXPO 
APRIL 29-MAY 2 , 2012 
LONG BEACH CONVENTION CENTER 

LONG BEACH, CALIFORNIA, USA 

Call for Papers is now open. 
The meeting program will feature invited presentations by 
leading experts, volunteer oral presentations, and volunteer 
poster presentations. 

Session organizers are now accepting abstract submissions for oral and poster presentations. 

KEY Focus AREAS 
The following areas have been identified by the AOCS Program Committee, based 
on survey results from the 2011 Annual Meeting registration brochure recipients: 

• Biobased Fuels (including alternatives and processing issues) 

Sustainability (including "green" technology, life cycle and energy issues) 

• Functional Lipids (including structure, application, fundamentals, and health 
implications) 

• Omega-3s (including lipid oxidation, nutrition, antioxidants and shelf-life issues) 

• Surfactants and Detergents (including analysis, methodology, and analytical 
issues) 

It is not mandatory to develop a presentation addressing one of these areas, and 
divisions are not required to include them in their programming. However, these 
focus areas are worthy of consideration due to their current impact within the oils 
and fats community. 

SUBMIT 
Now 
http://AnnualMeeting.aocs.org 
Full submission guidelines available online. 

Deadline: October 3, 2011 

Sessions fill early-don't miss the 
opportunity to present your research 
to colleagues. 



421inform  July/August 2011, Vol. 22 (7)

Manufacturers must now disclose ingre-
dients on their product labels in order 
to use the Design for the Environment 
(DfE) logo on cleaning products sold 
in the United States. The DfE program 
is administered by the US Environmen-
tal Protection Agency. The American 
Cleaning Institute (ACI; Washington, DC, 
USA) told Chemical & Engineering News 
magazine it is disappointed with the 
updated standard. The trade associa-
tion suggested the new requirements 
could discourage companies from par-
ticipating in the program and could 
pose barriers to innovation.

nnn
Singapore’s Wilmar International Ltd. 
will build a natural alcohol plant at the 
Huntsman Corp.’s production site in 
Rozenburg (Rotterdam, The Nether-
lands) and supply natural alcohols to 
Huntsman, which is based in Salt Lake 
City, Utah, USA. The facility is scheduled 
to come onstream by 2013. The plant 
will be owned and operated by Wilmar.

nnn
The EcoLogo Program, one of North 
America’s many eco-labels, announced 
in May 2011 that it has revised its stan-
dard for biobased cleaning and degreas-
ing compounds to include household 
cleaners. Founded by the Canadian gov-
ernment in 1988, the EcoLogo program 
is now administered by TerraChoice, a 
marketing firm, and the Underwriters 
Laboratory. 

nnn
Anglo-Dutch Unilever announced 
in May 2011 that it will sell its global 
Sanex business to Colgate-Palmolive 
(New York City, New York, USA) for €672 
million ($950 million), subject to regu-
latory approval. The transaction is in 
response to the European Commission’s 
requirement that Unilever divest the 
Sanex brand in the European Economic 
Area. Sanex is a premium-priced multi-
category personal care brand that saw 
net sales of €187 million in 2010, pri-
marily in Western Europe. Liquid body 
cleansing and deodorants each repre-
sent nearly 50% of the business. Uni-
lever acquired Sanex from Sara Lee in 
2009. n

Surfactants, Detergents,  
& Personal Care News

Federle wins 2011 
Samuel Rosen 
Memorial Award
Thomas Federle of The Procter & Gamble 
Co. (P&G; Cincinnati, Ohio, USA) is the 
2011 recipient of the Samuel Rosen Memo-
rial Award. Federle received the award on 
Tuesday, May 3, 2011, at the Surfactants and 
Detergents Division luncheon during the 
recent 102nd AOCS Annual Meeting & Expo.

Federle presented his award lecture 
on May 3 during a special technical session 
in honor of Milton Rosen, who funds the 

award. Rosen is direc-
tor of the Surfactant 
Research Institute 
at Brooklyn College, 
City University of 
New York (USA). His 
father, Samuel Rosen, 
wa s  an  i n d u st r ia l 
chemist for more than 
40 years, working on 
the formulation of 
printing inks.

The award was given to Federle—a 
research fellow in P&G’s Product Safety and 
Regulatory Affairs Global Capability Orga-
nization—for his work on the environmen-
tal fate of surfactants and other compounds 
important to the consumer products industry.

Federle’s contributions include:
n Serving as principal developer and 

author of the ASTM Standard Test 
Method for Determining Anaero-
bic Biodegradation Potential of 
Organic Chemicals under Metha-
nogenic Conditions.

n Working as principal developer and 
author of OECD 314 A–F Simula-
tion Tests to Assess the Biodegrad-
ability of Chemicals Discharged in 
Wastewater.

n Conducting a series of investiga-
tions establishing biodegradation 
kinetics of linear alkylbenzene 
sulfonate as a model compound, 
which were then further extended 

to the classes of alcohol sulfates, 
alcohol ethoxylate sulfates, alcohol 
ethoxylates, fabric softener actives, 
and primary alcohols.

The award consists of a $2,000 honorar-
ium and a plaque. It is given to encourage the 
application of industrial research; specifically, 
the application of the principles of surfactant 
chemistry. 

“Unprecedented” raw 
material price increases
“Unprecedented” price increases in the sur-
factants arena have been the market norm 
since 2008, according to consultant Neil A. 
Burns and ICIS Chemical Business.

“I don’t think anybody has been around 
long enough to remember anything like this,” 
Burns told ICIS, citing four- and fivefold price 
increases over the past several years. 

“Rises in palm oil derivatives have far 
outpaced rises in crude oil,” Burns said. 
“They’re setting a price trend on their own.”

Take palm kernel oil (PKO): In October 
2008, PKO was about $500/metric ton 
(MT). In February 2011, PKO reached 
around $2,300/MT.

Oleochemicals will find a new—and per-
manent—price level, Burns suggested.

“Prices won’t go back to where they 
were,” he told ICIS. “High prices for vegeta-
ble oils and surfactants are going to continue.”

Huge growth in the market for surfac-
tants in developing markets, especially in 
India and China, has led to price increases 
for the most important raw materials. Those 
price increases have successfully been passed 
on to consumers in North America, Burns 
noted, but the strategy has been less success-
ful in the “more fragmented West European 
and Asian markets,” according to ICIS.

The market for co-surfactants, which 
are added to formulations to give extra mild-
ness to products such as shampoo and liquid 
soap, is looking up, Burns said. Sales of co-
surfactants are growing at a faster rate than 
primary surfactants “and tend to be used in 
more expensive and sophisticated products,” 
the ICIS article noted. 

Briefs

Federle



422 inform  July/August 2011, Vol. 22 (7)

New ecolabel 
criteria in Europe
The European Commission has published 
new ecolabel criteria for dishwashing and 
laundry detergents setting tougher limits on 
certain chemicals and excluding phosphates. 
To be awarded the ecolabel, both types of 
detergents may not contain phosphates, 
EDTA (ethylenediamine tetraacetic acid), or 
nitromusks/polycyclic musks. Ecolabel dish-
washer detergents also cannot contain DTPA 
(diethylene triamine pentaacetic acid), perbo-
rates, or reactive chlorine compounds.

This follows a recent proposal by the 
Commission to ban phosphates altogether in 
laundry detergents by 2013 and further calls 
to extend this to dishwasher detergents.

The new ecolabel criteria replace the pre-
vious criteria, which expired on April 30, and 
are valid for four years. Producers granted the 
ecolabel based on the old criteria can con-
tinue to use the old label until April 30, 2012. 
For the complete criteria, see http://tinyurl.
com/ECDishwashing and http://tinyurl.
com/ECLaundry.

Versatile surfactants
New ionic liquid surfactants derived from 
amino acids that could prevent the harmful 

growth of marine algae have been developed 
by researchers in India. The surfactants could 
also aid the synthesis of nanomaterials and 
biomolecular devices, according to a report 
on www.nature.com.

Algal growth negatively affects fishing, 
tourism, and human health. Biosurfactants 
such as glycolipids and lipoproteins can coun-
teract algal growth but are costly to manufac-
ture. In recent years, ionic liquid surfactants 
have emerged as promising alternatives 
because of their high water solubility and 
ability to self-assemble. However, some ionic 
liquid surfactants contain halogen atoms, 
which, if released, can be potentially harmful 
to the surrounding environment.

Scientists led by Arvind Kumar of the 
Central Salt and Marine Chemicals Research 
Institute in Gujarat used amino acids such 
as glycine, alanine, valine, glutamic acid, 
and proline as well as the anionic surfactant 
sodium lauryl sulfate to produce eco-friendly 
amino-acid ionic liquid surfactants (AAILS). 
Next, they exposed the AAILS to Amphi-
dinium cartarae, a toxic marine alga, to test 
the ability of AAIL to prevent algal bloom. 
Results showed that very low concentrations 
of AAILS were sufficient to kill algae without 
any detrimental effects on the surrounding 
environment.

“The surface tension of the AAILS solu-
tions reached the value of natural seawater 
within 36 hours, which indicates rapid and 
complete biodegradability,” the www.nature.
com report noted. The very high biodegrad-
ability of AAILS ensures that they disappear 
quickly after halting an algal bloom. In addi-
tion to checking algal growth, the surfac-
tants also helped shape nanostructures such 
as spheres, cubes, and star-shaped structures 
from cerium ammonium carbonate solution, 
www.nature.com said.

“AAILS are highly water soluble, biode-
gradable, and nontoxic, which makes them 
potential candidates for drug-delivery appli-
cations,” said Kumar. He added that these 

AAILS have a higher surface activity than 
conventional surfactants.

The study appeared in ChemSusChem 
(doi:10.1002/cssc.201100065).

Will pods be the 
Next Big Thing?
In July 2011, P&G will begin offering sample 
packs of Tide Pods, tablets of highly concen-
trated liquid Tide laundry detergent. Each 
tablet will contain three chambers of liquid 
detergent surrounded by a film designed to 
dissolve in any temperature water, according 
to the Cincinnati Enquirer newspaper.

The pods will be similar to the Cascade 
tablets that P&G is marketing in its automatic 
dishwashing detergent line, but with three 
chambers instead of one. The article said the 
formula is compatible with both high-effi-
ciency and traditional washing machines. 
The product originally was to be introduced 
across North America in September, but sales 
instead will begin in early 2012. 

“We have experienced unprecedented 
demand for distribution of Tide Pods,” a 
P&G spokesperson said in an email to Adver-
tising Age magazine. The magazine also said 
that P&G Vice President-North American 
Fabric Care Alex Keith indicated that Pods 
had gotten “the highest consumer satisfaction 
scores ever in testing for a laundry product.”

An industry analyst said he expects P&G 
competitors such as Church & Dwight Co., 
Henkel, and Sun Products to “speed up plans 
for competing entries and possibly even try to 
beat Tide to market.”

Unilever to build in China
Anglo-Dutch Unilever, the second-largest 
consumer goods company in the world after 
P&G, recently announced plans to build 
a production unit in China. The company 
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already has sales in China worth over $20 
billion and anticipates a substantial increase 
in this figure in the years ahead, according to 
a report on www.dailyfinance.com. 

“China, the world’s second-largest 
economy, has been contributing double-digit 
growth to consumer giants like P&G, Colgate-
Palmolive, and Kimberly-Clark,” the report 
noted. 

The facility will be located in the Binhai 
New Area of the northern Chinese city of 
Tianjin. It will produce cleaning products 
and toothpaste for China’s domestic market 
and for export to Northeast Asian countries, 
the website said.

“We estimate that Unilever had about a 
16% market share in fabric care and a nearly 
6% market share in oral care in 2010. While 
we anticipate growth in these numbers over 
the coming years, toward 17% in fabric care 
and 7% in oral care, the new production 
capacity in China could spur the company to 
outperform our estimates,” www.dailyfinance.
com suggested.

It is never easy 
being green
Consumers’ eco-consciousness is fickle in the 
United States, according to a recent article in 
The New York Times (NYT; April 21, 2011). 

Witness Clorox’s Green Works clean-
ing line, which sold more than $100 million 
in the year after it was introduced in 2008. 
However, “as recession gripped the country, 
the consumer’s love affair with green prod-
ucts, from recycled toilet paper to organic 
foods to hybrid cars, faded like a bad infatu-
ation,” the NYT article said. “While farmers’ 
markets and Prius sales are humming along 
now, household product makers like Clorox 
just can’t seem to persuade mainstream cus-
tomers to buy green again.”

Sales of Green Works now average about 
$60 million a year, and those of other similar 
products are “sputtering.” Purchases in most 
consumer-products categories dropped off 
during the recession, the article suggests. 
But according to an analysis by investment 
research firm Sanford C. Bernstein & Co., 
certain green products have fared worse.

“You see disproportionately negative 
impact from products like Green Works, out 
of the big blue-chip companies that have tried 
to layer a green offering on top of their con-
ventional offering, and a relatively better per-
formance from the niche players who remain 

independent,” said Stephen Powers, an analyst 
at Bernstein. 

Predicting that the market would con-
tinue to increase, mainstream manufacturers 
such as S.C. Johnson, Clorox, and Church & 
Dwight introduced “green” versions of their 
products around 2008.

But after an initial lift, sales largely 
dropped off, and the introduction of prod-
ucts slowed during the recession.

The number of household cleaners with 
green claims introduced in 2008 was 144, 
the NYT article said, up from 29 in 2007. By 
2009 that had dropped to 105, according to 
Mintel, a market research firm. Green dish-
washing liquid followed a similar pattern, with 
14 introductions in 2007, 85 in 2008, then 
58 in 2009.

Forget the air freshener
Flakes of skin that people shed at the rate of 
500 million cells every day are not just a nui-
sance—the source of dandruff, for instance, 
and a major contributor to house dust. They 
actually can be beneficial. A new study, pub-
lished in Environmental Science & Technology 
(doi:10.1021/es103894r) concludes that oil 
in those skin cells makes a small contribution 
to reducing indoor air pollution.

Charles Weschler of Rutgers Univer-
sity (Piscataway, New Jersey, USA) and col-
leagues explain that humans shed their entire 
outer layer of skin every two to four weeks at 
the rate of 0.001–0.003 ounces of skin flakes 
every hour. Those flakes contain skin oils, 
including cholesterol and squalene (C30H50), 

and are a major constituent of the dust that 
accumulates on tables and other surfaces in 
homes and offices. Past research suggested 
that squalene from passengers’ skin had a 
role in reducing levels of ozone—a pollut-
ant that can irritate the eyes, nose, and throat 
and worsen asthma symptoms—from the air 
in airplane cabins.

“It is only within the last five years that 
we’ve grown to appreciate the central role 
that squalene (from human skin oil) plays in 
oxidation chemistry within indoor environ-
ments,” the report notes. “More than half of 
the ozone removal measured in a simulated 
aircraft cabin was found to be a consequence 
of ozone reacting with exposed, skin, hair, and 
clothing of passengers.”

In the new study, the scientists set out 
to make the first extensive determinations of 
cholesterol and squalene in dust in homes and 
daycare centers and to figure out how these 
substances affect indoor air pollution. The sci-
entists analyzed dust samples collected from 
500 bedrooms of children aged 3–5 and the 
151 daycare centers the children attended 
in the city of Odense, Denmark, and its sur-
roundings as part of the Danish Indoor Envi-
ronment and Children’s Health Study. 

Among their findings: “Squalene in 
settled dust . . . contributes, in a small way, 
to the indoor removal of ozone,” reducing 
indoor ozone levels roughly 2–15%. 

The authors acknowledge funding from 
the Villum Foundation and FORMAS. 

Alpine apple seed oil for 
personal care products
Seatons, a subsidiary of Croda International 
Plc (Snaith Goole, East Yorkshire, UK), has 
introduced an emollient oil derived from 
apple seeds. According to the company, 
Alpine apple seed oil is a good source of both 
oleic (32–42%) and linoleic (45–60%) fatty 
acids, making it useful in a wide variety of 
daily skin care preparations. These formula-
tions include hand, face, and body lotions, lip 
balms, and soaps. The ingredient can also be 
used in shampoos and conditioners. 

The oil is produced by crushing the seeds 
from ripe apples grown in the foothills of the 
Italian Alps, and then refining, bleaching, 
and deodorizing it to give a clear, pale-yel-
low oil. Alpine apple seed oil also contains 
palmitic acid (5–10%), stearic acid (1–3%), 
α-linolenic acid (0.7% max), and arachidic 
acid (0.5–1.5%). n
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Steve Howell
*Peter Hug
Michael Incorvia
*Swapnil Jadhav
*Bill Jenkins
Jeta Kadamne
Heikki Kallio
Dharma Kodali
Petra Kopecka
Timothy Maneely
*Alejandro Marangoni
Susana Marmesat

Gianfranco Mazzanti
Alessandra Mezzetti
Shiegeo Miura
*Brian Musselman
Uwe Nienaber
Brian Nutter
*Toshiaki Ohshima
Paul Pansegrau
David Pink
*Daniel Pioch
Marie Quinn
*Gary Reznik
*Amy Richards-Logan
Maurice Sadowsky
Barb Semeraro
Utkarsh Shah
Seiichi Shirasawa
Cornell Slade
Stanley Smith
Luis Spitz
*Jeff rey Upper
*Upali Weerasooriya
Yoshie Yamaouchi
*Teruyoshi Yanagita
*Guoshen Yang
Albert Lihong Zhou
*Shengying Zhou

*Made a donation when 
registering for 102nd 
Annual Meeting



Silent Auction 

Donors
With more than 135 items up for bid, the 16th 
Annual Foundation-Student Common Interest 
Group Silent Auction raised over $5,700 for 
student programs!

Ag Processing, Inc.
Agribusiness and Water Technology, Inc.
American Emu Association
ANKOM Technology
AOCS Administration Staff 
AOCS Advertising & Sales Department
AOCS Meetings Department
AOCS Membership Department
AOCS Press
Archer Daniels Midland Co.
BASF Corporation
Bunge Oils, Inc.
Buhler, Inc.
Cincinnati Cyclones
Cognis Corporation/QTA
CPM Roskamp Champion

Dionex Corporation
Emery Oleochemicals LLC
Ms. Kimmy Farris
Frito-Lay
GEA Westfalia Separator
Genencor, A Danisco Division
Graham Corp.
Steve Hill (Kraft Foods)
Ms. Connie Hilson
K-State Alumni Association
Kalsec, Inc
Körting Hannover AG
Dr. Carol Lammi-Keefe (LSU)
Lipid Technologies LLC
Mr. Gary List
Long Beach Convention & Visitors Bureau
Ms. Amy Lopez
Mikrolab Aarhus A/S
Dr. Deland Myers
Nealanders International Inc.
Nease Corporation

Mr. Keith Nelms
Dr. Hans Nieuwenhuis
Novozymes North America Inc.
Oils & Fats International
Oils of Aloha
Oklahoma State University, Robert M. Kerr Food 

and Agricultural Products Center 
Plant Food Research
Purac
Rudolph Research Analytical
Ms. Dawn Shepard
Spectral Service AG
Stratas Foods
Supelco Inc.
Surface Chemists of Florida
Thermphos
Tsuno Food Industrial Co., Ltd.
Wacker Chemical Corporation

Foundation Century Club
The AOCS Foundation gratefully acknowledges 
our 567 Century Club members. To join the 
Century Club or see a complete list of members, 
visit www.aocsfoundation.org/centuryclub.cfm. 

Corporate Century Club
The AOCS Foundation gratefully acknowledges 
our Corporate Century Club members. To join 
the Corporate Century Club, visit http://www.
aocsfoundation.org/corpcenturyclub.cfm.

Honored 
Student 
Donors

Anderson International 
Corporation

Nu-Chek Prep Inc.

Visit www.aocsfoundation.org for more 

information or contact Amy Lydic by 

phone: +1 217-693-4807; fax: +1 217-693-

4852; or email: amyl@aocs.org.



14th AOCS Latin American  Congress 
and Exhibition on Fats and Oils

The Resource for the Ibero-American Market 

October 17–21, 2011 | Hilton Cartagena | Cartagena, Colombia | www.aocs.org/LACongress

The Program
This congress provides an international forum for professionals, scientists, researchers, and 
students involved in fats and oils industries. The congress will focus on current issues aff ecting 
the Ibero-American marketplace, including processing, refi ning and packaging, health 
and nutrition, analytical and quality control processes, industrial applications, biodiesel, 
environmental impacts, and new developments. 

Spanish or English translations will be available for all oral presentations.

The Exhibition
Held in conjunction with the congress, the exhibition will feature international companies 
that supply processing equipment, engineering services, reagents, additives and ingredients, 
laboratory instrumentation, and much more. 

Cartagena, Colombia 
Cartagena is a charming city of colonial style located in the Caribbean seaboard on the northern 
coast of Colombia, South America. With easy access by air, land or sea, Cartagena is a popular 
destination for both business and leisure travelers.

International Fats and Oils Congress Comes to Colombia

Dates to Remember
September 16, 2011
Early Registration Deadline
September 30, 2011 
Last Day to Register Online
September 30, 2011
Housing Deadline

Questions?
Contact the AOCS Meetings Department:
Email: meetings@aocs.org
Phone: +1 217-693-4821

Organized by

In cooperation with:
AOCS, ASAGA, Corchiga, Fedepalma, and SBOG

Save up to $140 
when you register by 
September 16, 2011!
www.aocs.org/LACongress
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People News/
Inside AOCS

Narine recognized
Caldwell Partners Interna-
tional, an executive search 
firm with many offices in 
Canada, has sponsored 
the “Top 40 under 40” 
awards in Canada for 15 
years. This year, AOCS 
member Suresh Narine 
was recognized as one of 
those 40 young commu-
nity leaders. His selec-

tion was based on his vision and leadership; 
innovation and achievement; impact; growth 
and development; and community work. The 
award was presented May 2.

Narine is presently director of the Trent 
University (Peterborough, Ontario) Centre 
for Biomaterials Research and professor 
of physics and astronomy. Originally from 
Guyana, he received his B.Sc. and M.Sc. from 
Trent, and his Ph.D. from the University of 
Guelph (Ontario, Canada). His research had 
focused on the use of plant oils to create envi-
ronmentally friendly materials such as poly-
mers, lubricants, adhesives, and drug delivery 
matrices for everyday use.

He also serves as honorary director of 
the Institute of Applied Science and Technol-
ogy in Guyana, and commutes there once a 
month. At the Institute, he introduced biodie-
sel technology and established a commer-
cially viable biodiesel production facility in 
the Northwest District of the country, making 
biodiesel from palm oil and from waste res-
taurant oil and creating jobs for 180 people.

Beachy returns 
to St. Louis
Roger Beachy resigned his position as direc-
tor of the National Institute of Food and Agri-
culture (NIFA) at the US Department of 
Agriculture (USDA) on May 20 after serving 
less than two years. He was recruited to that 
position to add momentum to changes at the 
USDA that were designed to increase the 
profile and success of agricultural research.

When he came into this position, Con-
gress had raised NIFA’s budget for competitive 
grants by 30% for FY 2010. According to Sci-
enceInsider.com (http://tinyurl.com/Beachy-
WUSTL), Beachy put about half of these 
funds into larger, multidisciplinary grants that 
addressed grand challenges, such as dealing 
with the impact of climate change. Since then, 
changes in priorities for the US budget have led 
to proposed restrictions on USDA’s spending.

Beachy said his resignation was related 
to his wish to be with his family in St. Louis 
(Missouri, USA), not to these budget issues. 
He will resume his position teaching and con-
ducting research at Washington University in 
St. Louis. (He was also formerly the director 
of the Donald Danforth Plant Science Center 
in St. Louis.)

Chavonda Jacobs-Young, director of 
the office of the chief scientist at the USDA, 
will serve as interim director until Beachy’s 
replacement has been hired.

Cellana changes name, 
board, leadership
HR BioPetroleum (HRBP), a Hawaii-based 
developer of algae-based biofuels and bio-
products, changed its name to Cellana Inc. in 
late April, and promoted Martin Sabarsky to 
president and chief executive officer (CEO). 
Mike May was elected to the board of direc-
tors. Former CEO Ed Shonsey will remain on 
the board, joining chairman and co-founder 
C. Barry Raleigh. May and Sabarsky also 
were elected to the board of directors at a 
recent shareholders’ meeting.

HR BioPetroleum acquired Royal Dutch 
Shell’s shareholding in Cellana, a joint venture 
between Shell and HRBP, in January 2011 
and become the sole owner of Cellana. 

ABO announces 
new leadership
The Algal Biomass Organization (ABO) 
elected the following persons to its board 
of directors for the 2011–2013 term: Qiang 

Hu, Laboratory for Algae Research and Bio-
technology, Arizona State University; Paul 
Woods, Algenol; and Tim Zenk, Sapphire 
Energy

Harrison Dillon, Solazyme; Margaret 
McCormick, Targeted Growth, Inc.; John 
Pierce, Wilson Sonsini Goodrich & Rosat; 
and Ira “Ike” Levine, Aquatic Research Lab-

Narine

IN MEMORIAM
Jon Joseph Kabara
Jon Joseph Kabara died at his home in Bra-
denton, Florida, USA, on March 24, 2011. 
He was born in Chicago 
in 1926 and had been 
an AOCS member for 
46 years.

Kabara graduated 
from St. Mary’s Uni-
versity (Winona, Min-
nesota, USA) in 1948, 
received an M.S. in 
organic chemistr y 
from the University of 
Miami (Florida, USA) in 1950, and a Ph.D. 
in pharmacology from the University of 
Chicago in 1959. He served as a profes-
sor at the University of Detroit (Michigan, 
USA) and later Michigan State Univer-
sity for more than 30 years. In 1969, 
he helped establish the first affiliated 
school of osteopathic medicine at Michi-
gan State. In his professional career he 
received 16 US and foreign patents and 
was credited with over 200 publications, 
including books such as The Coconut Oil 
Miracle (4th edn., Avery Trade, 2004) and 
Fats Are Good for You: How Saturated Fat 
and Cholesterol Actually Benefit the Body 
(North Atlantic Books, 2008).

He founded the nutritional supple-
ment company Med-Chem Laboratories 
(Goodyear, Arizona, USA) to distribute 
Lauricidin® (glycerol monolaurate), which 
Kabara marketed for its antimicrobial 
properties against viruses, bacteria, 
yeasts, fungi, and protozoa.

He and his wife established the 
Kabara Institute for Entrepreneurial 
Studies at St. Mary’s University in 2005.

His wife Betty, four daughters, 11 
grandchildren, and 11 great-grandchil-
dren survive.

Kabara

in memoriam continued on next page

continued on next page
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oratory, University of Southern Maine were re-
elected to two-year terms.

Current board members include Thomas 
Byrne, Byrne & Company, Ltd.; John Benemann, 
Benemann Associates; Keith Cooksey, Montana 
State University; Billy Glover, Boeing Commercial 
Airplanes; Greg Mitchell, Scripps Institution of 
Oceanography; Joel Murdock, FedEx; and Her-
minia Rodriguez, University of Seville, Spain.

Watson heads Solbar US
On June 1, Todd Watson became president of 
Solbar USA. He comes to Solbar, the Israeli soy 
ingredients company, with 25 years of experience 
in the food ingredients industry, including ABF 
Ingredients, Cargill, and Protient. He is tasked 
with strengthening the company position in the 
US market following Solbar’s acquisition of a new 
processing plant that it purchased in 2010 from 
Green Planet Farms (South Sioux City, Nebraska, 
USA), to produce soy protein isolates..The plant 
uses an organic soy-processing system.

Solbar makes soy protein concentrates and 
soy isolates for meat, vegetarian, health food, nutri-
tional bar, snacks, and beverage applications. n

Michael Christopher Shea
Michael Shea was born March 21, 1950, and died April 22, 2011, in Kirkland, 
Washington, USA. He attended St. Mary’s College of California (Moraga, USA), 
graduating in 1972. He also participated in the US Navy Reserve Officers Train-
ing Corps at the University of California Berkeley while he was in school.

Shea worked in sales for Berkeley Pump Co., John Crane Co., and 
Chemithon Corp. In this last position, he was regional manager, Asia Pacific 
& Europe. He was an active, enthusiastic exhibitor at AOCS annual meet-
ings and expos.

His wife Evelyn survives him, as well as a daughter and a son.

Herbert Newton Beavers III
Newton Beavers died on April 14, 2011, at his North Carolina home at the age 
of 65.

Beavers completed his B.S. in 1968 at Campbell College (now Camp-
bell University; Buies Creek, North  Carolina, USA) and taught junior high 
school science for five years before joining Woodson Tenent Laboratories 
in Goldston, North Carolina.

He was an AOCS member for 35 years, a Laboratory Proficiency Program 
participant, an Approved Chemist, and owner of an AOCS Certified Labora-
tory (Carolina Analytical Services, Bear Creek, North Carolina). He was also 
the former president of the Carolina Feed Industry Association.

Beavers is survived by Peggy, his wife of 32 years, five children, and 
five grandchildren. n

inform magazine has changed to a 
new 10-month format, combining the 
July and August issues as well as the 
November and December issues.  

This decision has been made to use the 
resources of the Society more responsibly, 
and to devote maximum resources to pro-
viding members with the information tools 
they need to succeed.  In fact, members are 
receiving more information than ever before. However, that informa-
tion is coming electronically, saving trees and fuel.  

The full spectrum of communication tools has grown from real-
time, to archival, and to all points in between.  

n AOCS Facebook, LinkedIn, YouTube, and Twitter accounts 
allow members to connect, exchange information, and 
receive real-time updates from meetings.

n inform SmartBrief provides a concise, global briefing on the 
week’s top oils and fats news stories, delivered right to your 
desk.

n Members receive the AOCS newsletter featuring the latest 
society news, a report from Technical Services, updates on 
upcoming events, and more.

n inform archives are searchable.
n For those who subscribe to one or more AOCS scholarly 

journals, Springer Science + Business Media provides access 
to an additional five journals of choice from the Springer 
Science + Business Media library.

Many additional information resources appear on the AOCS 
website, including: 

n upcoming AOCS and industry meetings in the Meetings 
section of the website www.aocs.org/meetings/; 

n a Resources Section that hosts a career center, quick links 
to forms, PowerPoints from annual meeting presentations, 
and the AOCS Lipid Library; 

n and directories, which, in addition to the membership direc-
tory, include a directory of corporate member profiles, the 
lab directory, a directory of related associations, and a direc-
tory of vendors.

Together, these enhanced communications help the members 
who lead AOCS to make the Society an essential tool in your daily 
professional life.   

Jean Wills Hinton
AOCS Executive Vice President/ 

Executive Director of the AOCS Foundation 

Letter from the Executive Vice President: 

Inside AOCS

More communications/fewer trees

Coming
Soon

IN MEMORIAM 
(CONTINUED FROM PAGE 427)

PEOPLE NEWS 
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Coming
Soon

Temas Selectos en Aceites y Grasas, 
Volumen 2 Química
Jane Mara Block and Daniel Barrera-Arellano, Editors
Softbound. TBD pages. ISBN TBD. Product code 231 
List: $ TBD • AOCS Member: $ TBD
CONTENTS/ CONTEÚDO 
• Introduction to the Chemistry of Lipids / Introducción a la Química de

 Lípidos
• Oxidation of Lipids / Oxidación de Lípidos
• Trans Fatty Acids: Physico-Chemical and Technological Characteristics /

 Ácidos Grasos trans: Características Físico-Químicas y Tecnologicas
• Trans Fatty Acids: Health and Nutrition / Ácidos Grasos trans: Salud y

 Nutrición
• Omega-3 and Omega-6 Fatty Acids: Essentiality and Metabolic

Requirements / Ácidos Grasos Omega-6 y Omega-3, su Esencialidad y
Requerimientos Metabólicos

• Gamma Linolenic Fatty Acid / Ácido Gamma Linolénico
• Conjugated Linoleic Acid (CLA): Sources, Analysis, Physiological Effects,

and Safety Issues in Humans / Ácido Linoléico Conjugado (CLA): Funtes,
Análisis, Efectos Fisiológicos y Seguridad en Humanos

• Fatty Acids and Health / Ácidos Grasos y Salud
• Mono and Di-Glycerides / Mono y Diglicéridos
• Phospholipids/ Fosfolípidos

• Sunflower Waxes / Ceras de Girasol
• Steroids / Esteroides
• Tocopherols and Tocotrienols / Tocoferoles y Tocotrienoles
• Carotenoids / Carotenoides

Temas Selectos en Aceites y Grasas, 
Volumen 3 Aplicaciones
Jane Mara Block and Daniel Barrera-Arellano, Editors
Softbound. TBD pages. ISBN TBD. Product code 232 
List: $ TBD • AOCS Member: $ TBD
CONTENTS/ CONTEÚDO 
• The Frying Process / El Processo de Fritura
• Microencapsulated Oils / Aceites Microencapsulados
• Biodiesel / Biodiesel
• Shortenings / “Shortenings”
• Production of Margarines / Producción de Margarinas
• Low trans Products / Productos Bajos en trans
• Olive Oil: A Review / Aceite de Oliva: Una Revisión
• Fats and Oils from the Amazon / Grasas y Aceites del Amazonas
• Structured Lipids / Lípidos Estructurados
• Lipase Biotechnology / Biotecnológia de Lipasas
• Lipofilization of Proteins / Lipofilización de Protéinas

AOCS, in conjunction with Editorial Blucher, is offering a three-volume
series of books in Spanish entitled Temas Selectos en Aceites y Grasas
(Selected Topics in Fats and Oils). Together, these three volumes offer a
broad vision of oils and fats and their effects on our health, and cover
processing, chemistry, and applications of fats and oils. The content is
aimed at professionals in the industry, academia, and students with an
interest in fats and oils.

Temas Selectos en Aceites y Grasas, 
Volumen 1 Procesamiento
Jane Mara Block and Daniel Barrera-Arellano, Editors
2009. Softbound. 496 pages. ISBN 978-85-212-0489-3. Product code 230 
List: $75 • AOCS Member: $65
CONTENTS/ CONTEÚDO 
• Sources of Fats and Oils / Fuentes de Aceites y Grasas
• Preparation of Oilseeds / Preparación de Semillas Oleaginosas
• Solvent Extraction / Extracción por Solvente
• Degumming / Desgomado
• Neutralization / Neutralización
• Clarification of Oils and Fats / Clarificación de Aceites y Grasas
• Silica Gel / Silica Gel
• Deodorization / Desodorización
• Modification of Lipids / Modificación de Lípidos
• Hydrogenation and Interesterification / Hidrogenación e Interesterificación
• Splitting / Fraccionamiento
• Lipid Analysis / Análisis de Lípidos
• Quality Control / Control de Calidad
• Environmental Aspects / Aspectos Ambientales

For information or to place an order, visit our website or email orders@aocs.org!
AOCS • PO Box 1790 • Urbana, IL 61803 USA • +1 217-693-4803

www.aocs.org/storewww.aocs.org/storewww.aocs.org/store
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The more than 1,600 registrants from 45 countries who 
attended the AOCS Annual Meeting & Expo in Cincinnati, 
Ohio, USA, May 1–4, 2011, certainly found a lot to keep 
them busy. The four-day event featured an abundance of 
scheduled activities, including five Hot Topic Symposia, 
more than 600 technical presentations, more than 180 
poster presentations, an Expo showcasing more than 75 
companies from across the globe, a Silent Auction that 
raised more than $5,700 for student programs, a behind-
the-scenes tour of the Cincinnati Zoo, and numerous divi-
sion events. 

Yet, for many, the real value of the annual meeting lay in the 
professional and personal connections they made with other 

professionals who shared similar interests. This year’s meeting was 
full of the usual opportunities for networking, plus three new ones. 
A special networking breakfast for newcomers gave AOCS’ newest 

102nd AOCS Annual Meeting & Expo 
focuses on networking

AT LEFT: During speed net-
working, participants were 
paired and reshuffled every 
five minutes, giving everyone 
the chance to meet a dozen 
people in just an hour.

AT RIGHT: The on-site com-
puter lab helped members 
with questions about Face-
book, LinkedIn, Twitter, and 
other social networking tools.

Multimedia meeting highlights:
n Main AOCS multimedia page: http://media.aocs.

org/
n	Vitamin D panel discussion and video clips: http://

tinyurl.com/AOCSmultimedia
n	AOCS YouTube channel: http://www.youtube.

com/user/AOCS1909
n	AOCS Year-in-Review video: http://tinyurl.com/

AOCS2010-2011

information 



431inform  July/August 2011, Vol. 22 (7)

Information dissemination has changed in the 21st 
century, and AOCS is keeping up with the times.

This year’s annual meeting saw a test run of sorts. 
Rather than videotaping an entire three-hour Hot Topic 
Session and offering it for sale as in years past, AOCS 
recorded a 90-minute panel discussion of the major 
points presented during “Vitamin D: New Dietary Intake 
Recommendations and Emerging Health Effects.” The 
panel discussion involved experts from Cornell and 
Purdue Universities as well as two medical practitioners.

After recording the panel discussion, staff edited 
the footage into one 24-minute video and six roughly 
two-minute clips on specific topics. All of these videos 
are available in several places on the AOCS website (see 
the information box on page 430 for pertinent web 
addresses). They are also available on the AOCS channel 
on YouTube, where the full catalog of AOCS clips has 
received almost 2,000 viewings. Among that catalog 
are the first (2009–2010) and second (2010–2011) AOCS 
years-in-review videos. New this year and available on 
YouTube and the AOCS website are videos made by 
student mentors and corporate members.

Experimentation with new ways of disseminating 
information did not stop with videotaping. Attendees 
were also able to receive last-minute updates via Twitter 
or a mobile device website.

“We would love to hear from users of any of these 
means of broadcasting information,” Amy Lopez, AOCS 
web content strategy manager, said. “Did you find this 
type of material and presentation valuable? Do you have 
ideas for new presentations?”

To comment or make suggestions, write Lopez at 
amylo@aocs.org.

Multimedia use expands at 
2011 Annual Meeting & Expo

P. 430, BOTTOM LEFT: At the Annual 
Business Meeting, outgoing AOCS 
President J. Keith Grime, right, passed 
the gavel to Erich Dumelin, the first 
AOCS president from Europe (Swit-
zerland).

P. 430, BOTTOM RIGHT: Members 
resumed old ties and made new ones 
during the various mixers and recep-
tions, where they could also visit with 
exhibitors demonstrating everything 
from benchtop analyzers based on 
nuclear magnetic resonance to emu oil.

P. 431, BOTTOM: Robert Chouffot, 
general manager, Higher Olefins and 
Derivatives, Shell Chemical LP (USA), 
gave the Keynote Address. An article 
based on his address appears on page 
432 of this issue.
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102nd AOCS Annual M
eeting & Expo

members an early chance to meet one another as well as some 
of the organization’s long-time members. A new speed network-
ing event modeled on speed dating was a fun way for participants 
to meet a dozen AOCS professionals in just one hour, while an 
on-site computer lab offered one-on-one, hands-on training to 
members who wanted to learn how social networking tools such 
as Twitter, Facebook, and LinkedIn could enhance their profes-
sional and business development. 

 In many cases, concerns about sustainability provided the 
conversational glue. That so many different industries and coun-
tries are competing for the same limited feedstocks was a sober-
ing realization that gave rise to many vigorous discussions about 
the valuation of biomass and the definition of “green.” Participants 
similarly found common ground in discussions about public health 
and nutrition. Perhaps it was through such a friendly sharing of 
thoughts—over a cup of coffee at breakfast or glass of wine at a 
reception—that some of the world’s biggest problems may one 
day be solved. n
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Meeting the global sustainability 
challenge through chemistry

The following article is based on the keynote speech given at the 
Annual Business Meeting during the 102nd AOCS Annual Meeting 
& Expo, held in Cincinnati, Ohio, USA, May 1–4, 2011.

Robert Chouffot

In the 200 years or so since chemistry was “invented,” it has 
burgeoned into an international community of chemists, 
engineers, technologists, and businesses that is character-
ized by both its scientific rigor and its creativity. 

That community is a $3 trillion-plus global sector that touches 
almost every area of human activity. From energy to health and per-
sonal care, chemistry transforms our lives and enables the standard 
of living we enjoy today. 

Unfortunately, too many people associate chemicals with risks 
and hazards that our overall safety record suggests are very well under-
stood and managed. Our problem is that not enough of the world’s 
population know what chemistry has achieved or what it enables.

Chemistry’s challenge is to lose the “problem” tag and to 
strengthen our public reputation as a problem-solving, progress-
enabling center of scientific and technological excellence. In the 
coming decades, our industry will have the opportunity to do just that 
by putting itself at the heart of the process to meet the biggest chal-
lenge that humanity has yet faced—delivering global sustainability. 

The challenge of sustainability
The main drivers of energy growth (Fig. 1) will be highly popu-
lated countries such as China and India, which today account for 
almost 40% of the world’s population. These countries are entering 
the most energy-intensive phase of economic development as they 
seek to achieve widespread increases in standards of living that will 
doubtless mirror those that much of North America and Western 
Europe already enjoy.

Where will this energy come from? Primarily from fossil fuels, 
although renewables—wind, water, biofuels, and solar power—are 
expected to contribute a growing but still small percentage of global 
energy resources. 

According to the International Energy Agency’s (IEA) 2010 
survey, traditional fossil fuels—coal, oil, and gas—currently provide 
just over 80% of the world’s energy, with nuclear and hydroelectric 
meeting a further 10% of demand. Unless government policies drive 
change toward nuclear and renewable energy, the IEA forecasts little 
change in this supply balance through 2030. 

If we’re still dependent on fossil fuels, and consuming even 
more of them by 2050, then the output of greenhouse gases (GHG) 
derived from human activities will increase, potentially triggering a 
rapid increase in the process of climate change.

Shell concurs with the view of the Intergovernmental Panel 
on Climate Change that at current rates of GHG emissions—today 
amounting to atmospheric concentrations of between 400–450 parts 

per million, consisting primarily of CO2 generated in the produc-
tion and use of fossil fuels—humanity is on course to raise average 
annual global temperatures by more than 2°C by 2050. In the view 
of a very significant majority of the world’s scientists, a change of 
this magnitude could prove catastrophic for the environment and 
the future of humankind. 

At Shell, we have developed scenarios that look at long-term 
challenges to sustainability based on energy, economic, and environ-
mental responses to the different scenarios. Based on action or inac-
tion to date, we see two ways forward: Scramble and Blueprints. 

n Scramble is a world driven by fears over energy security 
and short-term reactions resulting in severe climate change 
as well as turbulence and volatility in the energy system.

n Blueprints is a world where we anticipate challenges and 
make critical choices early in response to challenges, result-
ing in a more stable energy system and much better envi-
ronmental outcomes.

For its part, Shell strongly prefers the Blueprints results and is 
urging policy decisions that will move the world towards these out-
comes. However, we also recognize that at best, Blueprints is only 
likely to deliver GHG concentrations of 650 ppm by 2100. That’s 
well ahead of the maximum 450 ppm that scientists say is necessary 
to restrict climate change to a manageable 2°C. In Shell’s view, there 
is no question that urgent action is needed since the choices made 
in the next few years will be critical in determining the route we will 
take over the next half century. 

Sustainability: role and response 
of the chemicals sector
The bad news is that too often, and perhaps unfairly, the chemicals 
sector is seen as part of the sustainability problem. The good news 
is that plenty of highly influential, responsible people also recog-
nize that we are an essential component of any long-term, success-
ful response.

As Jeffrey Sachs, who is director of Columbia University’s Earth 
Institute, has remarked, the chemicals sector is “a big energy con-
sumer and a big emitter of greenhouse gas.” However, thanks to our 
scientific and technological creativity, “Chemicals is also at the heart 
of the [sustainability] solution.” That’s because our processes and 
products can make a very significant contribution to both reducing 
global energy use and reducing global GHG emissions.

Chemicals and the energy challenge
The chemicals sector, which relies heavily on oil and gas for feed-
stock and energy, is a significant generator of CO2. We will have to 
respond to the global competitive challenges and the development 
of regulatory regimes designed to enhance energy efficiency and cut 
GHG emissions. Our response to the energy and feedstock challenge 
will determine the future shape of our industry.

The world’s conventional oil and gas stocks are predicted to 
decline from 2015 onward (Fig. 2), which means we’ll need to access 
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oil and gas reserves that are harder to 
reach and more expensive to exploit. 
We’ll also need more coal, nuclear, 
and renewable resources in the global 
energy and feedstock mix. But fore-
casts suggest that fossil fuels will still 
account for up to 70% of global energy 
consumption well beyond 2050. 

We must focus on develop-
ing new technology that will enable 
us to process and develop a broader 
range of oil and gas feedstock, as well 
as to increase our use of coal-based 
and renewable biobased feeds. These 
technologies—which are already in 
use and could become commercially 
viable within a decade—will enable us 
to capture and store the resulting CO2 
emissions while increasing the scope of 
product reuse and recycling.

This also encompasses technol-
ogy that will enable us to continue 
developing the kinds of products that 
already help the world reduce energy 
consumption in power generation, 
transportation, construction, agri-
culture, industry, and our homes. By 
some estimates, nonconventional feed-
stocks such as biobased materials will 
be responsible for about 10–20% of chemical production by 2025.

Oil is set to remain the dominant resource, but chemical feed-
stock from natural gas—the cleanest burning of all fossil fuels, gen-
erating 60–70% less CO2 emissions than coal—is set to increase 
significantly. In addition to increasing exploitation of tight gas 
resources, there are vast reserves of natural gas “stranded” in remote 
locations, and the key to extensive utilization lies in conversion to 
liquids for transportation and/or processing.

Shell has pioneered gas-to-liquids (GTL) technology for over 
30 years, and we’re now engaged in developing the world’s largest 
GTL plant in Qatar. While GTL will help unlock the potential of the 
world’s gas reserves, primarily for transport fuels, the core process 
offers many potential routes—via synthesis gas processing—to 
chemicals ranging from solvents to olefins and aromatics. A number 
of companies are developing technologies that offer routes from 
natural gas to chemicals, such as methane to methanol to olefins 
and aromatics.

In the face of high oil prices and long-term energy supply con-
cerns, we are also witnessing the reinvention of the coal-to-chemicals 
industry that played such an important role in the development of 
Europe’s chemical industry in the late 19th and early 20th centuries. 
The world has vast untapped coal reserves that—with the prospect 
of high long-term oil prices and the development of new conversion 
technology—offer ongoing opportunities for alternative sources of 
chemical feedstocks and power generation. However, to be sustain-
able, new generation coal-fueled power and chemicals plants will 
need to have associated carbon capture and storage technology. 

Another alternative chemicals feedstock option is plant-based 
bioethanol, made predominantly from corn, sugarcane, or biomass 
from agricultural and wood waste. 

Given that biofuels are already big business, it is no surprise that 
several companies are investing heavily in biofeed routes to chemi-
cals including olefins, aromatics, and plastics. In fact, Shell, which 
is already the world’s leading buyer and blender of biofuels, is inter-
ested in developing this technology. 

We recognize that policies designed to encourage use of bio-
fuels could result in disruption to food production and higher food 
prices, which primarily affects people in poorer, less-developed, 
and more agricultural economies. But we believe there is sufficient 
land to meet the requirements of biofuels as well as food and feed. 
What we need are good (government) land-management strategies, 
enforced standards, and advances in yields. However, in the long 
term, Shell favors the development of advanced biofuels that use 
wastes or residues or nonfood biomass for biofuels and biofeedstock 
generation, as they will reduce pressure on land use, have improved 
CO2 performance, improve fuel properties, and may be noncom-
petitive with the food chain.

Worldwide, promising development work is ongoing into bio-
fuels and biofeedstocks made from the nonedible parts of crops 
and from algae. The use of catalysts and process chemicals to speed 
biomass decomposition into raw materials is also being pursued. 

Although biofuels and biofeedstocks have significant poten-
tial, there are other issues relating to their production that need to 
be addressed, such as social and environmental issues (including 
calculation of carbon footprints, land use and deforestation, and 
labor rights) and economic issues such as the use of subsidies to 
encourage development. Land use is currently being subjected to 
increasing analysis. 

The most obvious way to cut energy use and lower emissions 
is through energy efficiency measures. In North America, Europe, 

FIG. 1. The challenge of sustainability. Abbreviation: boe, barrels of oil equivalent per day.
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and Japan the chemical industry has already taken big steps to reduce 
the energy intensity of production, largely as a response to increas-
ing energy prices, and has achieved significant reductions in GHG 
emissions. 

For example, from 1974 to 2005 the US chemical industry’s 
energy consumption per unit of production fell by almost 50%, 
while from 1990 to 2005 GHG emissions decreased 13%. In the 
European Union, industry output rose by 60% while energy use 
remained flat and GHG emissions fell by nearly 30%. 

Industry in other parts of the world is also responding. As 
Brazil’s chemicals production jumped 30% between 2001 and 
2007, energy consumption fell by a quarter and renewable energy 
resources accounted for 50% of energy consumed.

This focus on improved energy efficiency in the chemicals 
sector will remain for the foreseeable future. It’s an imperative 
driven by the upward trend in energy prices, which is unlikely to 
be reversed, and wider efforts to reduce the industry’s carbon foot-
print in response to a raft of national and international governmental 
measures including carbon trading and CO2 emissions regulations.

Chemicals and the 
environmental challenge
One of the charges leveled against the chemicals sector in the sus-
tainability debate is that we use a lot of energy and generate a lot 
of GHG, primarily CO2. This is a fair assessment. However, we’re 
making more energy while lowering both our usage per production 
unit and our output of GHG.

There’s more good news. In 2009, the International Council 
of Chemical Associations (ICCA)published a study demon-
strating the chemical industry’s positive role in reducing GHG 

emissions. Carried out by the 
consultant firm McKinsey and 
Co., the report provided a 
ground-breaking carbon-life-
cycle analysis showing that for 
every unit of GHG emitted by 
the global chemicals sector, 
society saves more than two 
units  through the use  of 
chemistry products and tech-
nologies provided to other 
industries and consumers. 
Furthermore, the report con-
tended that the GHG savings 
ratio would likely increase to 
at least 4:1 by 2030. 

Where are the chemical 
industry’s products and tech-
nologies having the biggest 
beneficial impacts? According 
to the ICCA report, the answer 
is, primarily in energy-saving 
building insulation, agricul-
ture, lighting, renewables, and 
transportation. 

For example, McKinsey 
calculated that building insu-
lation supplied by the chemi-

cal industry made possible a net CO2 emissions abatement of 2.4 
gigatons of CO2 equivalent (GtCO2e) in 2005. Although energy is 
used and GHG are emitted in production, over their lifetime these 
insulation materials can save over 230 times those emissions gener-
ated during manufacture of the products. 

Just think about the energy-savings potential this could offer in 
the construction and refurbishment of the cities of the future that 
will house 75% of the population: smarter cities, smarter energy use 
and management—enabled in part by chemistry.

In agriculture, chemical fertilizers and pesticides have enabled 
us to grow more crops on less land. And with 30% more people 
living in 2050, we’ll need to produce a lot more food, while avoid-
ing further depletion of our forests, which is reckoned to account 
for around 20% of GHG emissions.

According to ICCA calculations, the use of chemical prod-
ucts in farming increases crop yields by an average of 50% over 
organic methods and provides a net GHG emissions abatement 
of 1.6 GtCO2e, mainly through prevention of changes to land use.

Lighting is another great example of chemical industry prod-
ucts enabling savings in GHG emissions. Although we all need to 
pay far greater attention to the energy we use in lighting by hitting 
the off switch more often, the development and increasing use of 
compact fluorescent lamps is providing a 75% saving in the emis-
sion of GHG from electricity generated by fossil fuels. We’re also 
seeing the development of light-emitting chemicals-based wall cov-
erings and coatings, which also have significant energy and emis-
sions savings potential.

The chemicals sector is also helping to reduce GHG emis-
sions in the transportation sector. For example, the use of antifoul-
ing compounds and friction-reducing hull coatings is estimated to 
be reducing shipping fuel consumption and GHG emissions by 

FIG. 2. Chemicals and the energy challenge. IEA, International Energy Agency; OECD, Organization 
for Economic Cooperation and Development; mb/d, million barrels per day.
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up to 29%. In aerospace, bigger, lighter 
planes are carrying more people longer 
distances, consuming less fuel, and gen-
erating fewer emissions.

In the road transport sector, in-
creased use of chemical products and 
plastics as replacements for steel, alu-
minum, and glass is reckoned to have 
cut the global fleet weight by around 8 
million tons, increased fuel efficiency, 
and saved around 5% of road transport 
GHG emissions. In addition to weight 
reduction-based emissions abatement, 
our industry’s products are delivering 
road transport emission benefits through 
lubricants and fuel additives, which are 
enhancing fuel economy and extending 
engine life. Low-friction tires made with 
chemicals and plastics are also part of 
the improved energy efficiency picture. 
Time and technological development will 
deliver further benefits.

There are many ways that the chemi-
cals sector is helping to meet the sustain-
ability challenge. Two everyday examples 
are synthetic low-temperature and con-
centrated liquid detergents. ICCA life-
cycle analysis indicates that combined 
production and end-of-life carbon footprints of these detergents are 
about one-fifth of those for soap, and that energy saved in heating 
water to 37°C rather than 60°C equals around 43 million tons of 
CO2-equivalent emissions. Compared to the traditional big-box 
powders, more concentrated, compact laundry detergents reduce 
packaging, transport costs, and shelf space as well as the detergent 
used per wash load. 

In recent years, manufacturing capacity for oleochemical-based 
surfactant alcohols has increased significantly. One of the reasons for 
this has been a perception that these products—which are derived 
from vegetable oils such as palm, palm kernel, and coconut—
enhance the environmental profile of laundry detergents when 
used instead of petrochemical-derived alcohols. 

In fact, significant levels of chemical processing are required 
to transform vegetable oils into surfactant alcohols, and lifecycle 
analysis by some of the major detergent manufacturers has shown 
that the origin of the surfactant is not a significant factor in its envi-
ronmental footprint. 

Successful models are being developed for sustainable develop-
ment of biofeedstocks, and the overall conclusion is that both oleo-
chemical and petrochemical-derived alcohols will remain important 
ingredients for future detergent production. 

While I’m on the subject of soaps and detergents, I’d like to 
give another plug for the health benefits deriving from our indus-
try. October 15 this year will be “Global hand-washing day.” Why? 
Because the coalition of scientific institutions, academies, charities, 
and businesses that promote this initiative and sponsor research 
reckon hand washing with soap is the most effective and inexpen-
sive way to prevent diarrhea and acute respiratory infections, which 
take the lives of over 3.5 million children in developing countries 
every year. If the whole world can get into the habit of hand washing 

with soap and detergents before eating and after using the toilet, the 
coalition estimates that the current level of 1.7 million child deaths 
from diarrhea per year could be halved, and those from respiratory 
diseases—about 1.8 million—cut by 25%.

Chemicals and the economic challenge
Energy and environmental developments have clear economic 
implications for our industry. In the United States, as in Europe, 
the long-term viability of the chemicals sector has sometimes 
been questioned in light of the massive chemicals manufactur-
ing investment undertaken in the low-cost, energy-abundant 
Middle East and in the growing demand centers of Asia, most 
notably in China.

It’s certainly true that over the past two decades US chemical 
manufacturing and exports have felt the increasing competitive pres-
sures of these new production centers, particularly with the migra-
tion of chemicals-consuming industries such as textiles, appliances 
and white goods, and automotive to Asia-Pacific. There was also 
widespread concern that declining availability of advantaged gas 
feedstock in the United States would force a switch to heavier, less-
competitive liquid feeds.

However, as these emerging economies enjoy increasing wealth 
and affluence, they are also witnessing a surge in domestic demand 
for products that in the past were primarily for export.

What’s more, here in the United States, the underlying prof-
itability of the chemicals industry—albeit disrupted by the finan-
cial storms of 2008 and 2009 and the subsequent recession—is 
being transformed by the availability of abundant, newly accessible 
shale gas—or “tight gas”—resources (Fig. 3). According to the US 
Energy Information Administration, assessments of available shale 
gas resources more than doubled between 2009 and 2011, and it is 

FIG. 3. US shale gas plays
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now anticipated that the contribution of shale gas to total US dry gas 
production will increase from 14% in 2009 to 45% by 2035. 

In fact, shale gas is being described as a “game changer” for our 
industry, because it is giving US petrochemical producers a compet-
itive advantage after a period of volatile and relatively high energy 
and feedstock cost. 

Today, the US cash cost of ethane-based ethylene production 
is about $600/ton, which compares very favorably with Asia’s naph-
tha-based production at about $900/ton.  

We expect that the crude/natural gas differential will continue 
for some time and thus provide US crackers with a competitive 
advantage over naphtha crackers in Europe and Asia. Middle Eastern 
producers still enjoy significant cash cost advantages over the US 
Gulf. However, feedstock is now rather scarce in the Middle East, 
and the large increase in ethane availability in North America posi-
tions the United States very well to capture future global market 
growth.

In turn, this increased competitiveness will create opportunities 
to re-energize (excuse the pun!) the whole chemicals value chain, 
strengthen broader US manufacturing, boost economic output and 
exports, and create jobs—perhaps as many as 17,000 new knowl-
edge-intensive, high-paying jobs in chemicals, with another 395,000 
more jobs in related industries. 

According to American Chemistry Council estimates, this new 
chemicals growth could generate around $4.4 billion a year in addi-
tional federal, state, and local tax revenue and trigger over $16 billion 

in chemical industry capital investments, giving a major impetus to 
the US economy as it emerges from recession. 

I believe there are great things to come from this industry. We’ll 
likely see a plethora of new technologies in coming years, and a range 
of new chemicals and chemicals-based products that will help usher 
in a low-carbon age.

We have no choice but to respond to the challenges of sustain-
ability. Our consumer-facing customers further down the value 
chain are already responding to societal and governmental pres-
sures to reduce the carbon footprints of the products and services 
they supply. Increasingly, the leaders—big global retailers such as 
Wal-Mart and IKEA, and their home and healthcare product suppli-
ers—want us to work with them to better understand, record, and 
calculate lifecycle analyses and carbon footprints—the measures 
against which we can set sustainability improvement goals. 

For the chemicals industry, this is a great opportunity to raise 
our profile and foster better public understanding, both of the way 
we do business and of the products and technologies that have 
transformed and will continue to transform for the better the lives 
of people the world over.

Bob Chouffot is general manager, higher olefins and derivatives, 
for Shell Chemicals. Currently serving as 2011 chair of the American 
Cleaning Institute’s board of directors, since April 2010,  Bob has been 
chair of the International Council of Chemical Associations (ICCA) 
Energy and Climate Change Advocacy Task Force.  

A special networking breakfast helped orient new members and gave 
them a leg-up on connecting with colleagues.

Worldwide, promising development work is ongoing into biofuels 
and biofeedstocks made from the nonedible parts of crops and 

from algae.

The AOCS Press Bookstore offered special discounts available only 
at the meeting as well as an author/editor book signing. 



Are you rolling the dice 
with your lab’s 

integrity?

Stay accredited, preserve lab reputation and achieve excellence 
with AOCS Methods—your trusted analytical resource since 1909. 

Order today at www.aocs.org/Methods and choose the format to meet your needs.

Book of Methods | Online Individual Methods | E-Access | Licensing



- -- - -- -

" KX:;,S 
PRESS 

-----



Sale prices good through August 31, 2011.Warehouse Sale
Thank you for your continued support of AOCS Press publications. Order by July 31st to save an additional 5%!

www.aocs.org/store • Phone: +1 217-693-4803 • Fax: +1 217-693-4847 • Email: orders@aocs.org Product Code List Sale Qty Amount

The Antioxidant Vitamins C and E 155 $102 $40 $
Carotenoids and Retinoids: Molecular Aspects and Health Issues 205 $150 $72 $
Choline, Phospholipids, Health, and Disease 112 $135 $40 $
Crystallization and Solidification Properties of Lipids 149 $135 $65 $
Diacylglycerol Oil, 2nd Edition 239 $105 $80 $
Fish, Omega-3 and Human Health, 2nd Edition 204 $90 $65 $
Flaxseed in Human Nutrition, 2nd Edition 166 $225 $120 $
Formulating Detergents and Personal Care Products 139 $225 $134 $
Frying Technology and Practices 157 $148 $108 $
Healthful Lipids 196 $225 $134 $
Introduction to Fats and Oils Technology, 2nd Edition 142 $175 $120 $
Legume Crop Genomics 194 $198 $50 $
Male Fertility and Lipid Metabolism 167 $210 $75 $
Modern Methods for Lipid Analysis by Liquid Chromatography/Mass Spectrometry… 201 $209 $95 $
Micronutrients and Health: Molecular Biological Mechanisms 147 $85 $40 $
Nutrition and Biochemistry of Phospholipids 178 $186 $50 $
Oil Extraction and Analysis: Critical Issues and Comparative Studies 199 $235 $140 $
Phytochemicals and Phytopharmaceuticals 134 $140 $70 $
Practical Guide to Vegetable Oil Processing 212 $135 $100 $
Practical Handbook of Soybean Processing and Utilization 082 $93 $65 $
Proceedings of the 5th World Conference on Detergents: Reinventing the Industry 176 $216 $50 $
SODEOPEC 200 $225 $125 $
Soybeans as Functional Foods and Ingredients 180 $175 $105 $
Trans Fats in Foods 217 $95 $50 $
101st AOCS Annual Meeting & Expo Hot Topics:

What Edible Oil Technologists Need to Know CD-ROM DVD-10AM1 $109 $25 $
Challenges and Opportunities in Lipids and Oil/Fats Education and Curriculum Development CD-ROM DVD-10AM2 $109 $25 $
Food Safety Management Systems CD-ROM DVD-10AM3 $109 $25 $
High-Protein Diets and Weight Management CD-ROM DVD-10AM4 $109 $25 $
Value-Added Fats and Oils: What’s on the Horizon? CD-ROM DVD-10AM5 $109 $25 $

2005 World Oleochemical Conference CD-ROM CD-05OLEO $66 $25 $
6th World Conference on Detergents CD-ROM CD-06WC $90 $40 $
94th AOCS Virtual Annual Meeting CD-ROM 197 $48 $10 $
95th AOCS Virtual Annual Meeting CD-ROM CD-04AM $55 $10 $
Basics of Edible Oil Processing and Refining Short Course DVD DVD-10EOR $395 $195 $
Focus on Biodiesel CD-ROM CD-BIOD $115 $45 $
Focus on Omega-3 CD-ROM CD-229 $115 $60 $
Focus on trans Fats CD-03NCS $90 $10 $
Montreux 2010: 7th World Conference on Detergents DVD DVD-10WC $195 $95 $

Subtotal $
8.75% Sales Tax (IL Residents Only) $

*Shipping and handling charges will be added to order total based on weight and region, and are nonrefundable. Shipping and Handling* $
TOTAL $

Books on Sale
Save up to
85% on
select books.

Call, 
email,
or fax
your
order
today!
Mention promo
code 11iws 
to receive the
discount.

CD-ROMs on Sale

Method of
Payment

Promo Code: 11iws

■ If paying by check or wire transfer, please email orders@aocs.org for your
total including shipping and handling.  Please include all product codes, promo
code 11iws, and your shipping address.
❏ Proforma Invoice Requested

❏ Credit Card: ❏ American Express  ❏ MasterCard  ❏ Visa  ❏ Discover

Card number

Expiration date CSC

Name printed on card

Signature

❏ AOCS Member Number                  ❏ Nonmember

Name

Title

Company/Organization

Address

City/State/Province

Postal Code/Country

Phone Fax

Email

Prepayment Required



440 inform  July/August 2011, Vol. 22 (7)

A portrait in microbial oils
The following article is based on a presentation by Colin Ratledge, 
the 2011 Stephen S. Chang Award winner. Ratledge gave the address 
at the 102nd AOCS Annual Meeting & Expo, held in Cincinnati, Ohio, 
USA, May 1–4, 2011.

Colin Ratledge

There has been a steady revolution over the past two 
decades in the way we view microbial oils for human con-
sumption. Although microbial oils have a long history that 
goes back more than100 years, it has only been recently 
that we have appreciated what a unique lipid resource they 
are. Hitherto, they were just considered to be of academic 
interest, and because the cost of producing them in large-
scale fermenters was extremely high, we never thought 
they would be able to compete with commodity plant oils 
from soybeans, corn, sunflowers, palm, and so on. How 
things have changed!

Microbial oils are produced by a small group of disparate organ-
isms known as oleaginous species. Usually, one considers that the oil 
content of a microorganism should be at least 25% of the biomass 
to justify the epithet of being called oleaginous. These species may 
be yeasts, fungi, or algae but not bacteria, which do not accumulate 
much lipid in their cells. (Instead, bacteria tend to produce lipid-like 
bioplastic known as poly-b-hydroxybutyrate.) The oils themselves 
are now generally referred to as the single cell oils (SCO)—a simple 
euphemism to avoid the word “microorganism” or even “fungal” in 
a marketing context—although yeast oil or algal oil do not seem to 
have any negative connotations with the consuming public. 

Just like plants, the constituent fatty acids (FA) are produced 
as triacylglycerols and, just like plants, the FA vary among species 
and are of the conventional types.

The major breakthrough in recognizing the potential of micro-
bial oils to fill possible lucrative gaps in the market came with the 
realization that, from a nutritional point of view, not all FA were the 
same. Some were clearly a lot more desirable—and therefore more 
expensive—than others. If one were going to produce microbial oils 
commercially, then these had to offer more than just being equiva-
lent to a plant commodity oil—otherwise the high cost of their bio-
technological production would never be justified. 

It is therefore the nutritional role of FA that has created the 
market for these materials. The first oil to be produced for this role 
was from a fungus that once was used in the production of an oriental 
food. Mucor circinelloides, formerly known as M. javanicus, produced an 
oil rich in γ-linolenic acid (GLA; 18:3n-6). This oil was considered to 
be useful for the treatment of several disorders and was obtained exclu-
sively from the seeds of the evening primrose. At that time, this oil was 
very expensive and contained only 10% GLA. Mucor oil—called Oil 
of Javanicus—contained 18% GLA. Commercial production of this 
fungal oil began in 1985 and continued up to 1990; about 50 metric 

tons (MT) of the oil were produced over this period—all of it for the 
human nutrition market. However, and not surprisingly, the price of 
evening primrose oil steadily fell when this alternative source of GLA 
became available. In addition, borage oil containing 20–22% GLA 
also came on the market. The world’s first SCO therefore was under 
severe economic pressure, and the producing company (originally J & 
E Sturge in Yorkshire, England, until it was taken over by Rhône-Pou-
lenc) decided that the oil’s profitability was too low to be sustained.

Nevertheless, Oil of Javanicus was an important forerunner of 
what was to follow. The oil was initially tested from every conceiv-
able angle for possible ill-effects and toxicities. There were none; the 
oil was as safe as any other commercial plant oil. In fact, it was safer 
in that it contained far fewer of the pesticidal, insecticidal, and fungi-
cidal residues that are found at very low concentrations in almost all 
commercial plant oils. SCO were therefore entirely safe. Moreover, 
the technology needed for production was the same as that used for 
all large-scale fermentation products—from amino acids and citric 
acid to antibiotics and other pharmaceutical products. Extracting oil 
from Mucor required the same equipment used to extract oil from 
other plant products. So, very quickly it was realized that there was 
nothing intrinsically difficult in producing an oil-rich microorganism 
and extracting an edible oil. All that now remained was to identify 
which oils might be the most desirable ones to produce.

It became clear in the 1990s that long-chain polyunsaturated 
fatty acids (PUFA), and especially eicosapentaenoic acid (EPA, 
20:5n-3) and docosahexaenoic acid (DHA, 22:6n-3), were of 
considerable nutritional benefit, particularly for the prevention of 
cardiac problems in adults. Neonates also appeared to require DHA 
in their formulas for the improvement of neural and visual functions, 
but they required DHA and not the DHA/EPA mix that could be 
obtained via fish oils. 

This realization led to the creation of a new company, Martek 
Corp. (Columbia, Maryland, USA), that was focused entirely on 

Colin Ratledge, right, visits with Earl Hammond.
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producing DHA and distributing it as a supplement for infant for-
mulas. As EPA was contra indicated, arachidonic acid (ARA, 20:4n-
6) was included alongside DHA to prevent DHA from converting 
back to EPA. Such retroconversion would have nullified its efficacy 
as a dietary supplement, thus there was a need to produce both DHA 
and ARA. No microorganism is known to produce both these PUFA 
in sufficiently useful quantities. Neither FA could be obtained from 
plant sources, and animal sources were impractical and very expensive. 

Martek, through its founder, David Kyle, began production of 
a DHA-containing oil using a dinoflagellate, Crypthecodinium cohnii, 
in the early 1990s. At the same time, the company used Mortierella 
alpina to produce ARA. The latter process was run by DSM (Dutch 
State Mines), originally in Italy, with the oil being sold exclusively 
to Martek. At more or less the same time, a second organism was 
developed by Bill Barclay of Omega-Tech (Boulder, Colorado, USA) 
to produce a DHA-rich oil using a species of Schizochytrium that had 
originally been described as a “marine fungus.” It is now regarded 
as a heterokont, non photosynthetic alga. Schizochytrium oil also 
contained some docosapentaenoic acid (DPA, 22:5n-6) and was 
used in the early years to enhance animal nutrition, often via fish 
and poultry feed. Although DPA is regarded as a benign FA, it may 
nevertheless have some important nutritional roles, as it is a com-
ponent of brain lipids in humans.

Thus, three new oleaginous microorganisms had come into 
commercial use by the end of the 1990s. In each case, the oils were 
rigorously evaluated and put through the most stringent of tests to 
establish their safety. Like the first SCO from Mucor, these second-
generation oils were all given clean bills of health and received US 

Food and Drug Administration approval for human and infant nutri-
tion. They have been in commercial products for over 15 years with 
a continuing record of safety and efficacy. Combined production of 
the oils from Mort. alpina and C. cohnii probably exceeds 4,000 MT 
per year and is expected to increase as the desirability of supplement-
ing infant formulas with these oils becomes more widely appreciated.

SCO have thus come from being academic curiosities to full 
commercial products in their own right in a very short time. They 
do remain expensive and would clearly be cheaper to produce if 
they could be made by plants through appropriate genetic engineer-
ing. But, despite two decades of continual effort by the major agro-
chemical companies with an interest in PUFA—BASF, Monsanto, 
and DuPont being the most prominent—no substantial progress 
has been made toward production of ARA, EPA, or DHA in plants. 
There now seems to be considerable doubt as to whether it is ever 
going to be feasible to derive genetically modified (GM) plants that 
can produce these PUFA.

There is, however, increasing interest in producing an EPA-
only oil that would be useful for various clinical and pharmaceuti-
cal applications. DuPont successfully launched such an oil in 2010 
using a GM yeast: Yarrowia lipolytica. This achievement involved the 
cloning of some 16–20 separate genes into the yeast, a task that indi-
cates the complexity of trying to get the yeast to extend its existing 
18:2 and 18:3 FA into 20:5. On paper this looked simple; in practice 
it was enormously difficult. (The complexities involved in achiev-
ing this in yeast indicate what an enormous challenge it would be to 
accomplish the same thing in GM plants, as the oil in a plant must 
be directed exclusively into the seed through a much more complex 



442 inform  July/August 2011, Vol. 22 (7)

route than is found in the simple yeast cell.) Perhaps algal cultures 
will offer other routes. 

There is now considerable interest in being able to produce 
biodiesel from algal oils. A large number of companies—mainly 
in the United States—have been investigating this possibility with 
some degree of fervor. Whether they will succeed will depend on 
many factors, but some companies have realized that the technol-
ogy for algal cultivation is going to be expensive and that the oils 
their algae can produce may be much more valuable in other uses. 

Algae contain a variety of PUFA including DHA, EPA, and ARA. 
But these PUFA are always present as mixtures, and there are always 
complex lipid types in the algae that are associated with the photosyn-
thetic apparatus. Nevertheless, if the oils can be extracted and fraction-
ated into their individual FA components, then they could be valuable 
sources of EPA, and perhaps DHA and ARA too. They will not be 
cheap, as their cultivation will require enclosed photobioreactors, with 
added CO2 to promote lipid accumulation. Such oils will have to be 
produced under good manufacturing practice and not be derived from 
algae grown outdoors, where contaminants cannot be controlled or 
eliminated. Extracting, refining, and fractionating the PUFA into the 
individual component FA will also be expensive.

As an academic with an interest in microbial oils that goes back 
over four decades, it is gratifying to see so many processes being devel-
oped around the world for the production of various SCO. Whilst I 
have been associated with some of these commercial processes, our 
work at the University of Hull has not been primarily focused on com-
mercial objectives but has been devoted to an understanding of the 
process whereby this small group of oleaginous microorganisms can 
produce so much oil in their cells. As not every microorganism can do 
this, and, in fact, most do not, our task was to unravel the biochemical 
reasons for oleaginicity in microorganisms. This was, in truth, a blank 
sheet of paper as nothing was known about this aspect of microbial 
metabolism. I must admit I was extremely fortunate in being able to 
identify such an unknown area, as it then became a major activity for 
me. Almost everything we did led to the discovery of new and inter-
esting aspects of lipid biochemistry—particularly with respect to the 
route by which microorganisms can channel excess glucose substrate 
into lipids and thus make copious amounts of oil.  

We discovered that the process of lipid accumulation simply 
requires that the cells stop multiplying. This is easily done by causing 
them to run out of their nitrogen supply (usually NH3). The result 
is that glucose is still taken up into the cells, but instead of going to 
make new cells, it is channeled into the provision of the two key 
starting materials for FA biosynthesis: acetyl-CoA and copious 
amounts of a reductant (NADPH) to convert all the CH3CO– 
groups into CH3CH2– for the growing FA chain. 

This picture is by no means complete, but it does provide a 
broad outline of how microorganisms are able to accumulate so 
much oil. The details of many key factors still need to be worked 
out, and the intricacies of individual species await further explora-
tion. These are tasks for the next generation of SCO biochemists 
and molecular biologists who will find that there is plenty left for 
them to do!

Colin Ratledge is a professor in the Department of Biological Sciences 
at the University of Hull, UK. He can be contacted at c.ratledge@
hull.ac.uk.

The 16th Annual Student Common Interest Group (CIG) Silent Auctions 
was bigger than ever. A total of 135 donated items helped raise more 
than $5,700 for student programs.

Members visited the food preparation area during a behind-the-
scenes tour of the Cincinnati Zoo, where they learned that zoo 
animals eat better than most people. The zoo menu that day fea-
tured strawberries for some and beef necks for others. All of the 
food is weighed, so the portions are well controlled.

n	Cohen, Z., and C. Ratledge (eds.), Single Cell Oils, 1st 
edn. 2005, 2nd edn. 2010, AOCS Press, Champaign, Illinois, 
USA.

n	Ratledge, C., Fatty acid biosynthesis in microorgan-
isms being used for single cell oil production. Biochemie 
86:807–815 2004.

n	Ratledge, C., and J.P. Wynn, The biochemistry and 
molecular biology of lipid accumulation in oleaginous 
microorganisms, Adv. Appl. Microbiol. 51:1–51 2002.

n	Ratledge, C., Microbial production of gamma-lin-
olenic acid, in Handbook of Functional Lipids (C. Akoh, ed.) 
CRC Press, Boca Raton, Florida, USA, 2006, pp. 19–45.
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Nine receive highest honors  
from AOCs  

“To join this group [of past recipients] is both an honor 
and a humbling occasion,” said Gary R. List upon his accep-
tance on May 3 of the A.R. Baldwin Distinguished Service 
Award at the 102nd AOCS Annual Meeting & Expo (AM&E) 
in Cincinnati, Ohio, USA. “Much credit must be given to the 
society, where a division structure, a philosophy of volun-
teer participation that fosters openness and cooperation, 
and an accessible staff [allow] members to become suc-
cessful in their profession.”

List’s accomplishments within AOCS are lengthy, ranging 
from his leadership on committees and in Division activities to 
his participation on the Governing Board and with the AOCS 
Foundation. A principal legacy is his recognition and encourage-
ment of the efforts of authors through his work as an editor for 
AOCS books, proceedings, and Journal of the American Oil Chem-
ists' Society (JAOCS). 

His scientific achievements have led to a number of awards: 
He is an AOCS Fellow (2002) and recipient of the AOCS Alton E. 
Bailey Award (1999) as well of the AOCS Award of Merit (2008). 
He also holds the Processing Division Distinguished Service Award 
(2010), the Herbert J. Dutton Award (2011), and the Stephen S. 
Chang Award for Lipid or Flavor Science of the Institute of Food 
Technologists (2003). In May 2011, List also received the honor-
ary degree of Doctor of Science from the University of Illinois at 
Urbana-Champaign (USA).

First presented in 1981 to A. Richard Baldwin, a former AOCS 
president and tireless volunteer, the Distinguished Service Award 
consists of a plaque, a $2,000 honorarium, and travel expenses pro-
vided by Cargill.

AOCs  AwARd OF MeRIT
James A. Kenar, a research chemist with the National Center for 
Agricultural Utilization of the US Department of Agriculture–Agri-
cultural Research Service (ARS) in Peoria, Illinois, received the 
AOCS Award of Merit at the 2011 AM&E.  

Kenar is a relative newcomer to AOCS, having joined in 1999, 
but in the past 10+ years has been deeply involved on a number 
of fronts. His most visible focus has been AOCS conference pro-
gramming for the AOCS AM&E (currently as Program Commit-
tee chairperson) and world conferences. Other committee work 
includes a stint as chairperson of the Membership Development 
Committee and as a member of the Membership Steering Com-
mittee. He has also been an active member of the Industrial Oil 
Products Division.

Kenar serves AOCS as a contributing author for both JAOCS 
and inform and is a senior associate editor of JAOCS. The latter 
service is notable, in that he ascended from reviewer to associate to 

senior associate editor “in a remarkably short time,” Editor-in-Chief 
Richard W. Hartel notes.

AOCS presents the Award of Merit annually for productive 
service to the society. Leadership in technical, administrative, or 
special committees and activities; outstanding service that has 
advanced AOCS’ prestige, standing, or interests; and services not 
otherwise specifically recognized are considered.

Gary List, left, receives the A.R. Baldwin Distinguished Service Award 
from outgoing AOCS President Keith Grime, right.

Jim Kenar delivers his acceptance speech for the AOCS Award of 
Merit.
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2011 AOCs  FeLLOw s  HONORed 
Seven new AOCS Fellows were inducted at the 102nd AOCS 
AM&E: William W. Christie, Jesse E. Covey, Howard R. Knapp, 
Keshun Liu, Kenkichi Oba, Andrew Proctor, and Neil R. Widlak. 

The distinction of “Fellow” is given to “veteran AOCS members 
whose achievements in science entitle them to exceptional recog-
nition, or who have rendered unusually important service to the 
society or to the profession,” according to the AOCS Bylaws. Can-
didates must have been a member for a minimum of 15 years. For 
more information, see http://tinyurl.com/AOCSFellows.

William W. Christie is perhaps best known 
for his work on analytical methodology, the 
four editions of his book Lipid Analysis, and 
now as editor-in-chief of The AOCS Lipid 
Library (http://tinyurl.com/LipidLibrary), 
which he generously donated to AOCS in 
2009. 

Christie retired from The Scottish Crop 
Research Institute but remains a consultant to 
Mylnefield Lipid Analysis in Scotland. He has 
been recognized for significant contributions 
to many areas of lipid research, with a major focus on the develop-
ment of analytical methodology. Indeed, he is known as a world 
authority on the analysis of lipids.

Christie has also received the Herbert J. Dutton Award (AOCS, 
1995); the Alton E. Bailey Award (AOCS, 2004); and the Supelco/
Nicholas Pelick-AOCS Research Award (AOCS, 2010). He is a 
fellow of the Royal Society of Edinburgh and is a member of the 
Most Excellent Order of the British Empire.

Jesse E. Covey (Plano, Texas, USA) is a 
well-respected consultant as well as a pro-
ficient laboratory chemist and has been an 
AOCS member since 1967. He was recog-
nized by the AOCS Laboratory Proficiency 
Program Committee for analytical determina-
tion of specialty oils and attained “Approved 
Chemist” status in 2003. 

Covey also has a distinguished history of 
service to AOCS including work on a long list 
of interest groups and committees. In addi-
tion to chairing a number of technical committees, he served as 
registration chairman in 1975 and as general chairman in 1984 of 
the AOCS National Meeting (now the Annual Meeting & Expo). 
Further, he served as a book reviewer and as associate methods 
editor of the 1997 edition of the Official Methods and Recommended 
Practices of the AOCS. From 1997–1999, he was chairperson of the 
Smalley Gas Chromatography section.

Covey received the AOCS Award of Merit in 1989. 

Howard R. Knapp of Big Sky Medical Research, PC, in Billings, 
Montana, USA, is highly respected within the field of medicine 
and lipid hormones. Throughout his distinguished career, he has 
researched, published, and edited scores of articles, book chapters, 
and manuscripts for lipid biochemists, and has been a consultant to 
pharmaceutical companies in the development of new drugs.

Knapp has served on the AOCS Governing Board as a member-
at-large (2002–2003), vice president (2005), president (2006), was 

editor-in-chief of Lipids (1995–2006), and is 
a current member of the Books and Special 
Publications Committee.

He assumed his editorship of Lipids at a 
time when lipid chemistry and analysis had 
expanded to molecular modeling, mass spec-
trometry, and the molecular biology of lipid-
protein interactions in both carrier proteins 
and enzymes. He adapted the journal to reflect 
these changes in lipid science and electronic 
publishing (in partnership with Springer 
Science+Business Media), increasing the journal’s profile greatly.

Keshun Liu—a research chemist with the 
US Department of Agriculture–Agricul-
tural Research Service in Aberdeen, Idaho—
is well known for his contributions to the 
science of soybeans and soy foods through 
research, publications, and outreach activities. 
His research on soybean chemistry and pro-
cessing has led to new insights into soybean 
quality improvement and value-added utili-
zation. His numerous technical publications 
and presentations, particularly the two refer-
ence works on soybeans and soy foods, have provided timely and 
valuable technical guidance to research and development profes-
sionals within the soy industry, as well as the scientific community.

Liu has provided leadership in various capacities to the Protein 
and Co-Products Division, as well as for membership and publica-
tions committees. He has served as a contributing editor to inform 
since 2002 and has organized or co-organized over 30 symposia and 
two world conferences.

Liu received the AOCS Award of Merit in 2010.

Kenkichi Oba (Shizuoka, Japan) was recog-
nized for his unique contributions and lead-
ership in the global surfactants, detergents, 
and soaps industries, and specifically for the 
close relationship he fostered between AOCS 
and the Japan Oil Chemists’ Society ( JOCS) 
during his tenure as president of JOCS from 
1999–2000. His unstinting effort, leadership, 
administration, and communication helped 
create an international connection that has 
been mutually beneficial to both societies.

Oba served on the Executive Committees for the AOCS World 
Conferences on Detergents held in Montreux, Switzerland in 1993, 
1998, and 2002. He was also instrumental to the success of several 
JOCS/AOCS Joint Symposia. In addition, he was general chairper-
son for the JOCS/AOCS World Congress in 2000, and helped in 
planning other joint AOCS/JOCS meetings. He has served on the 
editorial advisory board of the Journal of Surfactants and Detergents 
since the publication’s inception in 1998.

Andrew Proctor of the University of Arkansas (USA) in Fayette-
ville was recognized as a leading professor of lipid chemistry and 
food science, with a focus on lipid analysis, conjugated linoleic acid, 
and rice oil co-products. He has distinguished himself as a researcher 
with more than 100 publications to his credit. 

Christie

Covey

Knapp

Liu

Oba
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He was also instrumental in establish-
ing an exchange program between the Euro-
pean Union (EU) and United States (US) 
on renewable resources and clean technol-
ogy. The program provides grants for inter-
national curriculum development and related 
student exchange. 

Proctor has served on close to 30 differ-
ent AOCS committees or boards, including 
the Books and Special Publications Commit-
tee (2000–2002) and the Governing Board, 
as a member-at-large (2007–present). He served as chairperson of 
the Analytical Division Program Committee from 2005–2007 and 
has been an associate editor or senior associate editor of JAOCS 
since 1992. In 2008, he organized and chaired the Professional Edu-
cators’ Common Interest Group—a group that seeks to provide 
tools for the teaching of fats, oils, and lipid chemistry.   

Proctor received the AOCS Herbert J. Dutton Award in 2010 
and has been a Fellow of the UK’s Royal Society of Chemistry since 
2006.

Neil R. Widlak is a respected lipid scientist and is known interna-
tionally for his vast knowledge of the physical properties of edible 
lipids, emulsification, and crystallization. He is the director of 
product services and development for Archer Daniels Midland 
Cocoa in Milwaukee, Wisconsin, USA.

Widlak was a founding member and 
leader of the Edible Applications Technology 
Division, serving as chairperson from 1996–
2001; he also assumed leadership of the AOCS 
North Central Section (now the USA Section) 
as a board member and president. He has orga-
nized and chaired numerous AOCS sympo-
sia, short courses, and conferences, and served 
as technical chairperson of the 1988 AOCS 
Annual Meeting & Expo. In addition, Widlak 
has twice served on the AOCS Governing 
Board as a member-at-large (1987–1989 and 2008–present). 

Don’t leave it 
up to chance. 
Let us ensure 

the quality 
of your lab. 

Enroll today in the AOCS Laboratory 
Profi ciency Program. 

www.aocs.org/goto/lpp 

Widlak

Program errata
AOCS apologizes for several errors in the Annual Busi-
ness Meeting program booklet distributed at the recent 
102nd Annual Meeting & Expo in Cincinnati, Ohio, USA. 

Please note that William Christie has not received the 
European Lipid Technology Award from the European 
Federation for the Science and Technology of Lipids. 
Also, Andrew Proctor did not serve as chairperson of 
the Analytical Division. Rather, he was chairperson of 
that division’s Program Committee from 2005–2007. 
Finally, the Industrial Oil Products Division was formed 
in 1997 and not 2002.

Proctor
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Fascinating lipids: from brain to 
plants and soil and back to brain

The following article is based on a presentation by John L. Harwood, 
the 2011 Supelco/Nicholas Pelick-AOCS Research Award. Harwood 
gave the address at the 102nd AOCS Annual Meeting & Expo, held 
in Cincinnati, Ohio, USA, May 1-4.

John L. Harwood

It’s funny how apparently small incidents can influence your 
life. I was inspired to become a lifetime rock climber by bor-
rowing The White Spider by Heinrich Harrer (first published 
in 1958) from my local library. The book’s descriptions of 
the first attempts and final ascent of the north face of the 
Swiss Eiger were irresistible. Similarly, my career as a lipid 
biochemist began during my undergraduate studies when 
I heard, with excitement, about inositol lipids. Three years 
later, when I graduated with a doctoral degree from J.N. 
(Tim) Hawthorne’s lab, I had made some early contribu-
tions to the world of inositides by showing that phosphati-
dylinositol 4-kinase had multiple forms. One of those forms 
was located in the plasma membrane, which, together 
with the rapid turnover of inositides, led us to believe that 
their function had something to do with signaling. Conse-
quently, I speculated in my thesis that they could control 
calcium. In 1969, no one could have foretold the explosion 
of interest in these molecules.

I then went to Paul Stumpf ’s lab at the University of California, 
Davis (USA) and, despite my complete lack of knowledge of plants, 
immediately became fascinated by their lipid biosynthetic pathways. 
One side project that Paul tried to persuade people to work on was 
the biosynthesis of the active ingredient of poison oak—a phenolic 
lipid. Now, although I was from the United Kingdom and thus had 
never experienced poison oak, I had heard enough about it (and 
poison ivy) to know when to steer clear. I began work on fatty acid 
biosynthesis and elongation.

I worked with germinating peas, which proved to be experi-
mentally amenable. To study the energy input into synthesis, I chose 
to use arsenite. The compound is an effective inhibitor of the decar-
boxylase/dehydrogenase steps of the Krebs cycle because it inter-
acts with dithiol groups such as in the essential cofactor, lipoic acid. 
Unexpectedly, arsenite abrogated stearate formation while leaving 
palmitate synthesis unaffected. Thus, we discovered a new reaction 
in plants, later defined as condensing enzyme II (KAS II). 

A few years later (when I was back in the UK), Jan Jawor-
ski showed the presence of KAS III (which, as in Escherichia coli, 

initiates fatty acid synthesis) in spinach, and we subsequently found 
KAS III to be involved in all of the plants we examined. The enzyme 
could be inhibited by thiolactomycin, which, at one stage, was being 
considered as a potential herbicide. So we purified the enzyme, char-
acterized its interaction with thiolactomycin derivatives, and identi-
fied its gene. While comparing its gene sequence with those of other 
condensing enzymes, I came across the gene from Plasmodium fal-
ciparum. The name sounded rather familiar, but I had to look it up 
to be certain. Plasmodium falciparum is the main causative organism 
for malaria, which kills up to 3 million people a year. Plasmodium 
contains vestigial chloroplasts (apicoplasts), and the uniqueness of 
its fatty acid synthase (including KAS III) compared to the human 
enzyme gave us an opportunity to develop our thiolactomycin deriv-
atives as potential antimalarials.

While working on germinating peas in Paul Stumpf ’s lab, we 
tested some new thiocarbamates that had been reported to act on 
surface lipid synthesis and, hence, act as herbicides. Knowing that 
fatty acid elongation was integral for the formation of wax and 
suberin, we tested the different thiocarbamates on the formation 
of very long-chain (>C18) fatty acids. They were all inhibitory. We 
later used them to identify different, chain length-specific elonga-
tion synthesis systems (later developed more fully by the groups 
of Von Wettstein-Knowles, Lessire and others) and to show that 
thiocarbamates acted through their sulfoxides. We were also able 
to explain how safeners (which could be used to protect crops and, 
hence, make thiocarbamates selective) acted. 

Our interest in herbicides was expanded when new classes of 
compounds that acted selectively against grasses (the graminicides) 
were discovered. There were clues that they worked by interfering 
with lipid biosynthesis, and we were able to show that they inhibited 
acetyl-CoA carboxylase (ACCase). This unexpected finding led to 
widespread interest into why graminicides were ineffective against 
all organisms (animals, bacteria, dicotyledons, etc.) except grasses. 
For once, commercially successful compounds were driving funda-
mental science, and the presence of plant ACCase isoforms and the 
unique nature of the chloroplastic enzyme were revealed.

The most abundant fatty acid in leaf tissue (in fact, the world’s 
most abundant fatty acid) is a-linolenate but, for a long time, the 
details of its formation were unknown. We knew it was produced 
by a D15-desaturase but did not know what the substrate was or 
where it was made. While working with leaf tissue we found that 
the specific radioactivities of oleate and linoleate were identical in 
the extra-chloroplastic phosphatidylcholine (PC) and the chlo-
roplast galactosylglycerides, but that a-linolenate accumulated 
first in monogalactosyldiacylglycerol (MGDG). This implied to 
us that newly formed fatty acids moved between subcellular com-
partments, but that the final D15-desaturation was within the 
chloroplast. This turned out to be the case for the “eukaryotic” 
pattern of fatty acid formation. At the time there was some debate 
as to whether D15-desaturation could take place on PC in the 

continued on page 450



449inform  July/August 2011, Vol. 22 (7)
102nd AOCS Annual M

eeting & Expo
A

w
A

Rd
 A

d
d

Ress

FIG. 1. The expression of the Acanthamoeba D12-desaturase in yeast (pYES2). (A) Heterologous expression of the borage D12-desaturase 
(Bor12) is compared with that of the Acanthamoeba enzyme (Ac12). Note that the latter allows yeast to make trienoic polyunsaturated 
fatty acids (PUFA). (B) Gas chromatography–mass spectroscopy (GC–MS) of individual products shows that the Acanthamoeba desatu-
rase has both D12 and D15 activities and is also capable of generating unusual n-1 PUFA. For details see Sayanova et al. (2006).

(A)

(B)
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endoplasmic reticulum instead of (or as well as) plastid MGDG, 
but the former was really the situation for oilseeds (such as flax). 
Thanks to the careful genetic studies of Browse, Somerville, and 
others, we now know that D15-desaturation on PC uses a FAD-3 
enzyme, while a-linolenate production on MGDG can use the 
plastid fAD-7 or fAD-8 genes.

For all my scientific life, I have been interested in what con-
trols metabolism. Part of this work has examined environmental 
stresses. Because of their importance, we looked at heavy metal pol-
lutants in marine algae. This was an exciting time because so little 
was known about marine algae. We soon observed an unreported 
compound that was nearly 20% of the membrane lipids in some 
brown algae (later shown to be a betaine lipid: DGTA, diacylglyc-
erol-O-hydroxymethyl-[N N,N-trimethyl)-b-alanine]). 

We also found extensive polyunsaturated fatty acid accu-
mulation and the plant sulfolipid sulfoquinovosyldiacylglycerol 
(SQDG) as a major component in some species. I had already col-
laborated with Ernst Heinz on experiments into SQDG labeling. 
Because its metabolism was ill defined, my lab worked on its bio-
synthesis and, later, its catabolism by soil bacteria. We were suc-
cessful in defining the metabolic pathways in both areas and were 

also able to point out the important quantitative role for SQDG 
in the S cycle.

One of the most important environmental stresses is tempera-
ture—especially for poikilotherms that have to adapt or die. While 
relaxing over a pint of beer, a Cardiff colleague (David Lloyd) 
told me about one of his favorite organisms, the soil protozoan 
Acanthamoeba castellanii. We decided to look at its temperature 
adaptation (Table 1); fortuitously, its main adaptation mecha-
nism seemed to simply convert oleate to linoleate at lower growth 
temperatures. Not only was this a simple process (i.e., induction 
of D12-desaturase activity) but it also provided an example of an 
animal that could make the essential fatty acid linoleate. We charac-
terized the enzyme and showed that it could be induced indepen-
dently by low temperature or by oxygen. Isolation of a gene for the 
D12-desaturase and its expression in yeast (a collaboration with 
Johnathan Napier’s and Bill Christie’s labs) revealed the enzyme 
to be bifunctional (D12/D15-desaturation ability) and also to be 
capable of forming rare (in nature) n-1 polyunsaturated fatty acids 
(PUFA) (Fig. 1).

TABLe 1. Sequence of events in the adaptation 
of Acanthamoeba to low temperatures

1. Low environment temperature (shock)

2. D12-Desaturase induction

3.  Increased conversion of oleate to linoleate

4. Decreased membrane order (increased fluidi y)

5. Recommencement of phagocytosis

TABLe 2. Perceived health benefits of n-3 polyuns turated 
fatty acids

n  Brain development, visual function

n  Reduced risk of cardiovascular disease

n  Reduced risk of neurodegeneration

n  Reduced risk of arthritis

n  Reduced risk of other (chronic) inflamm tory 
disease

n	Gurr, M.I., J.L. Harwood, and K.N. Frayn, Lipid Biochemistry, 5th edn., Blackwell Scientific, Oxford, UK, 2002.
n	Harwood, J.L., Lipid metabolism, in The Lipid Handbook, edited by F.D. Gunstone, J.L. Harwood, and A.J. Dijk-

stra, 3rd edn., Taylor & Francis, Boca Raton, Florida, USA, 2007, pp. 637–702.
n	Harwood, J.L., M. Evans, D.P. Ramji, D.J. Murphy and P.F. Dodds, Medical and agricultural aspects of lipids, in 

The Lipid Handbook, edited by F.D. Gunstone, J.L. Harwood, and A.J. Dijkstra, 3rd edn., Taylor & Francis, Boca Raton, 
Florida, USA, 2007, pp, 703–781.

n	Harwood, J.L., and A.A. Okanenko, Sulphoquinovosyl diacylglycerol—the sulpholipid of higher plants, in 
Sulphur in Plants, edited by Y.P. Abrol and A. Ahman, Kluwer, Dordrecht, Netherlands, 2003, pp. 189–219.

n	Jones, A.L., D. Lloyd, and J.L. Harwood, Rapid induction of microsomal D12-desaturase activity in chilled Acan-
thamoeba castellanii, Biochem. J. 296:183–188 (1993).

n	Jones, S.M., J.E. Urch, M. Kaiser. R. Brun, J.L. Harwood, C. Berry, and I.H. Gilbert, Analogues of thiolactomycin 
as potential antimalarial agents, J. Med. Chem. 48:5932–5941 (2005).

n	Roy, A.B., M.J.E. Hewlins, A.J. Ellis, J.L. Harwood, and G.F. White, Glycolytic breakdown of sulfoquinovose in 
bacteria: a missing link in the sulfur cycle, Appl. Environ. Microbiol. 69:6434–6441 (2003).

n	Sayanova, O., R. Haslam, I. Guschina, D. Lloyd, W.W. Christie, J.L. Harwood, and J.A. Napier, A bifunctional D12, 
D15-desaturase from Acanthamoeba castellanii directs the synthesis of highly unusual n-1 series unsaturated fatty acids, 
J. Biol. Chem. 281:36533–36541 (2006).

n	Zainal, Z., A.J. Longman, S. Hurst, K. Duggan, B. Caterson, C.E. Hughes, and J.L. Harwood, Relative efficacies of 
omega-3 polyunsaturated fatty acids in reducing expression of key proteins in a model system for studying osteoar-
thritis, Osteoarth. Cartila. 17:882–891 (2009).
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Working on PUFA brought me full circle and back to animals 
(and their brains). A decade or so ago, Bruce Caterson arrived in 
Cardiff. Knowing him to be a connective tissue biochemist, I sug-
gested that we should attempt to see why n-3 PUFA (such as those 
found in fish oils) could be efficacious for arthritis (Table 2). My 
interest was not only scientific as, after years of too much sport, my 
own joints were stiffening and painful. We were able to show that 
n-3 PUFA (especially eicosapentaenoic and docosahexaenoic acids) 
could reduce gene expression and activity of critical proteinases, 
cyclooxygenase-2, and inflammatory cytokines—all pivotal in osteo-
arthritis. Together with the discovery of new n-3 PUFA-derived anti-
inflammatory metabolites (in the labs of Bazan, Lagarde, Serhan, 
and others), the work gives molecular reasons for the long-standing 
belief and increasing evidence that fish oils are good for you.

The final part of the story is that we are currently investigating 
the role of n-3 PUFA in brain metabolism and the possible reduc-
tion of dementia. Prospective human studies have shown clearly 
that taking fish oils or n-3 PUFA reduces, for example, the chances 

of developing Alzheimer’s disease by about 60% compared to pop-
ulations that do not have significant dietary intakes of n-3 PUFA. 
Animal studies provide confirmatory evidence, but human inter-
vention trials have been largely unsuccessful. This doesn’t surprise 
me, as the brain is poor at repairing itself. Consequently, once neu-
ronal apoptosis is significant, it may be difficult to envisage signifi-
cant recovery. The remedy seems to be a healthy diet throughout 
life. Fortunately, I’ve always liked fatty fish; I just hope I’ve eaten 
enough over the years.

John L. Harwood is a professor and 
deputy director of the School of Biosci-
ences at the Cardiff University, Wales. He 
may be contacted at Harwood@cardiff.
ac.uk. Figures used courtesy of Johna-
than Napier and Olga Sayanova.
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self-assembly of lyotropic liquid 
crystals: from fundamentals  
to applications 

The following article is based on a presentation by Raffaele Mez-
zenga, the 2011 AOCS Young Scientist Research Award winner. Mez-
zenga gave the address at the 102nd AOCS Annual Meeting & Expo, 
held in Cincinnati, Ohio, USA, May 1–4, 2011.

Raffaele Mezzenga 

How and why do lipids and water organize into complex 
structures at nanometer-length scales? What is the driving 
force behind this marvelous self-organization? This is a 
crucial question, whose relevance spans fields from biology 
to nanotechnology, cosmetics, and food technologies. To 
understand how nature does things, it is always instructive 
to use synthetic simplified analogs as model systems. In 
the case of lyotropic liquid crystals, the approach has been 
very inspiring, because it has helped us learn from the self-
assembly processes that take place in synthetic block copoly- 
mers in the solid state. This has opened a new avenue 
toward the design of synthetic complex organic fluids. As 
a result, block copolymers have become a major field of 
research in polymer physics and technology.

The very same structures that macromolecular scientists have 
been manipulating for about 30 years with the help of synthetic tem-
plates have been designed by nature to a greater level of perfection 
for millions of years using two very fundamental biological build-
ing blocks: water and lipids. These two components, which in living 
matter represent the main constituents of a cell’s bulk and surface, 
are also the main components of self-assembled food mesophases. 
In these systems, the water partitions with the lipid polar heads and 
microphase separates from the apolar lipid tail at a molecular-length 
scale. This gives rise to structured fluids, in which the spatial peri-
odicity is similar to that of an inorganic crystal, but with a spatial 
arrangement that is one order of magnitude larger (~10 Å). Typical 
examples of food mesophases based on self-aggregating water and 
lipids are found at the water-oil interface of food emulsions, such as 
mayonnaise and salad dressing. Such self-aggregating mesophases 
can have an important role in stabilizing the droplet interfaces.

The exact typology of a mesophase crystal structure depends 
on which point of the temperature-composition phase diagram 
is considered. Precise experimental phase diagrams exist for the 
most common lipid-water mixtures, such as those occurring in 
monoglycerides. A typical phase diagram and the most common 
liquid crystalline mesophases encountered in foods are shown in 
Fig. 1. Although experimental techniques such as X-ray diffrac-
tion can determine very accurately the boundaries of these phase 
diagrams, unlike their synthetic analogs, no theoretical tools that 
allow the prediction of the phase diagrams of lipid-water systems 
exist to date. 

FIG. 1. Phase diagram of monolinolein-water system, illustrating the structures of the main mesophases encountered: Lc is the crystalline 
lamellar phase; Lα is the amorphous lamellar phase; HII is the reversed hexagonal phase; Ia3d and Pn3m are the double gyroid and double 
diamond bicontinuous reversed cubic phases, respectively. Reprinted with permission from Reference 2.  
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Despite their apparent simplicity, lipids and 
water are a challenging system to understand at 
the molecular level. Water is the most complex 
solvent that one can possibly face, as the multiple 
hydrogen bonds that occur among water mole-
cules can already be viewed as a structured fluid 
in which clusters of water molecules are bound 
together for very short times. In the case of 
uncharged polar liquids, water can also directly 
interact via hydrogen bonds with the polar heads 
of the lipid, and this complex self-aggregating 
behavior determines to a great extent the phase 
behavior of the resulting self-assembled systems. 
This complex behavior has been recognized since the 1960s but only 
recently has a real quantitative description of this self-associating 
process started to emerge.  

From a practical point of view, predicting the exact phase 
diagram of lipid-water systems is the very first starting point in 
designing processed foods based on these molecules. One of the 
most striking differences in the physical properties of self-assem-
bled food mesophases is their rheological properties. Within a very 
narrow range of water concentration and temperature, the viscos-
ity and the hardness of these phases can change by more than one 

million times. Indeed, although none of the observable mesophases 
can be viewed as purely viscous or elastic, either the first or the 
second  behavior can clearly dominate. For example, bicontinuous 
cubic phases are a tough viscoelastic solid in which the elasticity is 
comparable with that of standard rubber. This is a remarkable fact if 
one considers that in rubbers, hardness is built up by inducing cross-
links among macromolecules to increase the molecular weights up 
to tens, hundreds, or thousands of thousands (104–106) of daltons 
per mole. In lipid-water self-assembled mesophases, the highest 
molecular weight is that of the lipid molecule itself, which is typically 

FIG. 2. Cryo transmission electron microscopy showing typical self-assembled food 
mesophases dispersed in water (courtesy of L. Sagalowicz). Reprinted with permission 
from Reference 2.

FIG. 3. pH-Responsive  behavior in the release of drugs and active ingredients from lipidic mesophases designed to target the release in 
the intestinal tract. Reprinted with permission from Reference 7.
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always below a few hundreds (102) of daltons per mole. Neverthe-
less, by just moving the phase diagrams in toward reversed hexago-
nal phases, one readily reaches a region where the mesophases are 
able to flow, and they become similar to a very viscous oil. Under-
standing this is of prime importance when designing a food based 
on self-assembled lipid and water, as it will eventually directly affect 
the mouthfeel that the food generates.

Another very important reason to predict the exact mesophase 
structures is that one may be able to produce functional liquid prod-
ucts that carry dispersed and suitably designed mesophases within 
them. This can essentially be accomplished by redispersing bulk 
mesophase droplets of 500–2000 Å into any water environment and 
stabilizing the droplet interfaces by a suitable food emulsifier. High-
magnification transmission electron microscopy images of a few 
dispersed mesophase droplets in water are shown in Figure 2. If the 
droplets are smaller than the wavelength of light (typically <1500 
Å), the liquid product will remain completely transparent. Because 

these mesophases are internally divided into hydrophilic (water plus 
the polar lipid heads) and hydrophobic (lipid tails) domains, these 
systems constitute ideal carriers for delivering hydrophilic nutrients. 
They can also protect fragile hydrophobic drugs from the external 
water environment, thus reducing their exposure to oxidative proc-
esses. Because the ability to encapsulate nutrients by these internally 
structured colloidal dispersions also depends on the ratio between 
the size of the guest molecule and that of the hosting hydrophilic/
hydrophobic compound, it becomes crucial to predict accurately the 
topologies of the mesophases under controlled conditions. Further-
more, not all mesophases can be redispersed in water; only those 
that can coexist at thermodynamic equilibrium with water can do 
so. Typically only reversed bicontinuous cubic phases and hexagonal 
phases show these features, whereas lamellar phases can exist only 
at limited hydration conditions. 

A crucial property of such mesophases is that the diffusion-
based release processes of nutrients encapsulated within them are 
dependent on the structures of the specific mesophase. Very recently 
this property has been exploited in my group to design a new class 
of liquid crystalline foods based solely on lipids that are capable of 
responding in an “intelligent” way to the pH changes of the gastroin-
testinal tract. More specifically, these lipidic mesophases can read-
just in structure and self-organize into a reverse hexagonal phase at 
a pH of 2, to retain a specific drug from a premature release in the 
stomach. Then, in the neutral pH environment of the intestine (pH 
7), the mesophase readapts into a reverse cubic phase character-
ized by a fast release, and the specific drug targeted to the intestinal 
tract is released. Figure 3 illustrates the concept behind these newly 
developed responsive foods. This “smart” stimuli-responsive behav-
ior of complex food systems based solely on lipid and water opens 
new possibilities that were inconceivable a few years ago. Paradoxi-
cally, while the chemistry of fat and water has been known for a long 
time, our understanding of self-assembly in lipidic mesophases and 
its potential in modern processed foods is only beginning. Com-
bining newly available theoretical and experimental techniques to 
study these interesting complex food systems will open new avenues 
toward functional foods.

Raffaele Mezzenga is professor of food and soft materials at the 
Swiss Federal Institute of Technology in Zurich, Switzerland. He can 
be reached at raffaele.mezzenga@agrl.ethz.ch. 
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w hite biotechnology: promise and 
challenges for the development of  
a sustainable chemical industry

The following article is based on a presentation given at the Biotech-
nology Division dinner meeting during the AOCS Annual Meeting & 
Expo in Cincinnati, Ohio, USA (May 1–4, 2011). The opinions expressed 
are those of the author and do not represent those of The Procter 
& Gamble Co.

Phillip Green

White, or industrial, biotechnology has been defined as 
“the application of biotechnology for industrial purposes, 
including manufacturing, alternative energy ('bioenergy'), 
and biomaterials. It includes the practice of using cells or 
components of cells such as enzymes to generate indus-
trially useful products (http://en.wikipedia.org/wiki/
Industrial_biotechnology).”  The biotechnology industry 
has been successful and profitable, supplying a variety of 
pharmaceutical and specialty chemicals, and is moving 
into polymers and bulk chemicals such as fuels. McKin-
sey & Co. estimated biotechnology supplied over $100 
billion worth of chemicals in 2010. However, if we are to 
build a “bio-economy,” this will only happen by develop-
ing a competitive, sustainable chemicals and fuels indus-
try with widespread commodity chemical production from 
renewable feedstocks.

Today, most of the chemical building blocks such as methanol 
(C1), ethylene (C2), propylene (C3), butadiene (C4), and aromat-
ics (C6) derive from natural gas and petroleum. Any new technol-
ogy will need to be cost-competitive with this established industry. 
As described in the publication Top Value Added Chemicals from 
Biomass, issued jointly by the US Pacific Northwest National Labo-
ratory and the National Renewable Energy Laboratory, technolo-
gies exist or are being developed to convert renewable raw materials 
such as starch/sugar, lignocellulose, and fats and oils into similar, if 
not identical, C1–C6 building blocks. One successful example is the 
well-known Braskem bio-polyethylene, converted from sugarcane-
derived ethylene. 

Industrial biotechnology, as defined above and including fer-
mentation and enzymatic catalysis, is a set of processes and, as such, 
must compete with other chemical and physical approaches. These 
include, for example, gasification and Fischer-Tropsch chemistry, 
pyrolysis into biocrude, cracking, hydrotreating, and aqueous ref-
ormation. Since chemical catalysis can often be performed at much 
higher temperatures than enzymatic processes and is thus often 

faster one might expect that biotechnical approaches could not 
compete. This may be true especially in the production of fuel mix-
tures to be burned. However, purely chemical routes to specific 
products, if possible, often require multiple steps with concurrent 
yield losses and increased capital costs. 

Biotechnical routes often offer more product specificity with 
fewer process steps. A good example is in the production of isoprene. 
Multiple steps from petroleum are required to produce isoprene, and 
it is then only a fraction of a number of co-products. Starting from 
sugar, a chemical process would require multiple chemical transfor-
mations. However, the Genencor isoprene process uses fermenta-
tion in which all of these steps are catalyzed by a single production 
organism, releasing enriched gaseous isoprene. While the econom-
ics will depend on maximizing yields and productivity to minimize 
feedstock and capital costs, the consolidation of multiple transfor-
mations into a single process can often be a significant economic 
advantage for the biotechnology approach. In the end, however, this 
is somewhat of a false choice since many if not most sustainable pro-
cesses being developed include a combination of bioprocessing and 
chemical steps to get to the final product application.

A combination of biotechnological and chemical approaches 
also applies to the use and conversion of agricultural raw materi-
als into feedstocks for these production processes. Fats and oils are 
converted primarily by chemical catalytic processes. This is largely 
due to their similarity to petroleum-derived fractions such as par-
affins and olefins and thus their susceptibility to the highly devel-
oped petroleum chemical reactions. Perhaps the long history of 
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oleochemicals production and use before the advent of modern 
biotechnology also plays a role. Industrial biotechnology is being 
applied to lignocellulosic deconstruction processes as multiple com-
panies compete to develop efficient hemicellulases and cellulases 
that saccharify cellulosics to sugars.  

Another application is consolidated bioprocessing. For 
example, companies such as Mascoma Corp. (Lebanon, New Hamp-
shire, USA) use an engineered microorganism to bypass the sugar 
stage and go directly from lignocellulose to the final product, such 
as ethanol, in a single fermentation process. Again, these biopro-
cesses will have to compete with optimized classical acid processes 
(some of which have been practiced in some form for many years) 
and novel thermochemical processes.

To supply these agricultural raw materials, “green” biotechnol-
ogy approaches are being used to improve biomass productivity 
and lower inputs of current crops such as sorghum, develop new 
high-yielding crops such as miscanthus and switchgrass, and even 
extend the climatic growth range of high biomass-yielding trees such 
as eucalyptus (ArborGen). I would suggest that a major portion of 
green biotechnology can now be considered as white biotechnology.

Thus, industrial biotechnology has an apparently increasing 
role to play in developing a renewable chemicals and fuels indus-
try. As successful examples of renewable commodity chemicals and 
processes increase, a profitable biotechnology-based industry will 
continue to grow. However, in our quest to develop a sustainable 
biobased economy, there is a much larger issue to address. In 2008, 
the United States used 1,800 million tons (1,600 million metric 
tons [MMT]) of fossil carbon consisting of 900 million tons (800 
MMT) of petroleum, 300 million tons (270 MMT) of natural gas, 
and 600 million tons (540 MMT) of coal. Worldwide use of fossil 
carbon was about 9,900 million tons (9,000 MMT; http://tinyurl.
com/fossil-C-2008). Most of this is used for transportation fuel or 
energy production, but approximately 60 million tons (54 MMT) 
of nonpetrochemical-company captive-use petrochemicals were 
produced in the United States. 

Today, about 75 million tons (68 MMT) of nonfood-use cane 
sugar out of a total of 250 million tons (230 MMT) is available for 
chemicals and conversion to ethanol. By assuming three parts of 
sugar are converted to one part petrochemical, this would repre-
sent 25 million tons (23 MMT) of chemicals. Similarly, 300 million 
tons (270 MMT) of starch out of 2,400 million tons (2,200 MMT) 
produced is used today for industrial purposes and would represent 
100 million tons (90 MMT) of chemicals. World vegetable oil pro-
duction is about 170 million tons (150 MMT) and 80% is used for 
food, leaving enough for about 30 million tons (27 MMT) of indus-
trial chemicals and fuels applications, although much is already used 
for the oleochemical industry. All of these sources risk direct “food 
for fuel” controversies. Alternatively, about 130,000 million tons 
(120,000 MMT) of lignocellulosic biomass is annually produced on 
land (http://bioenergy.ornl.gov/faqs/index.html#resource1). That 
would be enough to displace the world’s fossil carbon use; however, 
we need to look at sustainable production. It has been estimated that 
the United States could annually sustainably produce 1,300 million 
tons (1,200 MMT) of lignocellulosic biomass (DOE/USDA, The 
Technical feasibility of a Billion-Ton Annual Supply, 2005) by 2030, 
which could supply about 300 million tons (270 MMT) of ethanol 
(30% of fuel use) or 220 million tons (200 MMT) of chemicals and 
fuels. This is more than enough to create a 100% renewable chemi-
cals industry. But even with lignin displacing about 40 million tons 

(36 MMT) of coal for electricity production, biomass could displace 
about 20% of our fossil carbon needs (Table 1). Furthermore, sup-
plying this biomass would entail a huge logistical effort, requiring 
the development of a new agricultural system 60% larger than the 
800 million ton (725 MMT) total grain, vegetable, fruit, and forage 
system we have today, according to Tom Richard of Pennsylvania 
State University (State College, USA). 

Industrial biotechnology will continue to increase its role in the 
development of sustainable and renewable commodity chemicals, 
for both bioprocessing and raw material supply. However, moving to 
a bioeconomy will require much more than conversion technology; 
rather, the supply of biomass is the critical challenge.

Phillip Green is principal scientist at The 
Procter & Gamble Co. (P&G; Cincinnati, Ohio, 
USA). His work there has involved enzyme 
engineering for detergent applications, 
identifying and administering agricultural 
biotechnology projects, and bioprocessing 
to produce polymers and chemicals of use 
to P&G. He is currently working on sustain-
able materials development in the Corpo-

rate Materials Science & Technology group. He can be contacted 
at green.pr.1@pg.com.

n	Perlack, R.D., L.L. Wright, A.F. Turhollow, R.L. 
Graham, B.J. Stokes, and D.C. Erbach, The Technical 
Feasibility of a Billion-Ton Annual Supply, US Depart-
ment of Agriculture and US Department of Energy, 
2005, 78 pp.

n	Richard, T., Feedstock infrastructure: another 
gathering storm (LAST WORD), in Resource: Engineer-
ing & Technology for a Sustainable World, July/August, 
pp. 31–32, 2009.

n	Werpy, T., and G. Peterson, Top Value Added 
Chemicals from Biomass, Vol. 1, US Pacific Northwest 
National Laboratory and US National Renewable 
Energy Laboratory, 2004, 76 pp.
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TABLe 1. US fossil carbon use (short tons) in 2008, and the use if 
predicted 2030 levels of biomass and conversion technologies were 
available today.

Pre-Biomass  + Biomass

Petroleum 900 × 106 => 600 × 106

Natural gas 300 × 106  => 300 × 106

Coal 600 × 106 => 560 × 106

 Total 1800 × 106  => 1460 × 106

Petrochemicals 60 × 106
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Award recipients 2011
More than 50 individuals were honored with awards at 
this year’s Annual Meeting & Expo (AM&E). What follows 
is a sampling. Detailed coverage of AM&E award winners 
appears elsewhere in this issue and will be highlighted 
throughout the year. 

AT RIGHT: Professor Raffaele Mezzenga, left, received the 2011 
Young Scientist Research Award. The award recognizes a scientist 
who has made signifi ant and substantial research contributions 
in the fats and oils field, and is sponsored by the International Food 
Science Centre. Mezzenga is internationally known for his pioneer-
ing work on polymers, colloids, and liquid crystals. He is pictured 
with incoming AOCS President Erich Dumelin.

Professor Colin Ratledge, right, and his wife, Janet, admire the jade 
galloping horse, a symbol of progress that is presented each year to 
the winner of the Stephen S. Chang Award. Ratledge, who is recog-
nized as the world’s foremost authority on the microbial production 
of fats, oils, and lipids, was the award’s 20th recipient. His work on 
microbial oils during the past three decades helped lay the foun-
dation for the commercial production of nutritional lipids, and he 
is credited for creating the term “Single Cell Oils.” The Stephen S. 
Chang Award was established by AOCS Past President Stephen S. 
Chang and his wife, Lucy D. Chang. 

Professor Emeritus John Harwood, third from left, received the 47th 
Supelco/Nicholas Pelick—AOCS Research Award. The award—
given to honor significant original contributions in fats and oils 
research—is sponsored by Pelick and Supelco, Inc., a subsidiary of 
Sigma-Aldrich Corp. Harwood is primarily known for his work in 
plant lipid biochemistry. He is pictured with incoming AOCS Presi-
dent Erich Dumelin, left, Leonard Sidisky of Supelco, Inc., second 
from left, and outgoing AOCS President Keith Grime, right.

Nutralease wins Corporate Achievement Award
Outgoing AOCS President Keith Grime (left) congratulates Nissim Garti 
(right) upon receiving the 2011 AOCS Corporate Achievement Award on 
Tuesday, May 3, as incoming AOCS President Erich Dumelin (center) observes. 

Garti is founder, chairman of the board, and chief technical officer 
of Nutralease Ltd. in Ashkelon, Israel. The company develops nano-
encapsulation technology for delivery applications for nutraceuticals 
and drugs. A scientific team from the Casali Institute for Applied Chem-
istry at the Hebrew University of Jerusalem, where Garti is a professor 
of chemistry, established the company. The business partners are Fruta-
rom, which markets flavors for the food and beverage industries; Yissum, 
the development arm of Hebrew University; Ashkelon Technological 
Industry, an Israeli government scientific incubator; and Peerless Ltd., 
an Australian manufacturer of margarine and edible oils.

Garti won the AOCS Stephen S. Chang Award in 2009.
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Haas receives USB Industrial 
Uses of Soybean Oil Award
Michael Haas of the Eastern Regional Research 
Center of the US Department of Agriculture’s 
(USDA) Agricultural Research Service (Wyn-
dmoor, Pennsylvania) received the 2011 USB 
Industrial Uses of Soybean Oil Award at the 
102nd AOCS Annual Meeting & Expo in Cincin-
nati, Ohio, USA. 

Haas, who is a widely recognized expert in 
the production of biodiesel, received the award 
on May 2 at the luncheon meeting of the Indus-
trial Oil Products Division. The award is sponsored 
by the United Soybean Board (USB).

Since joining the USDA in 1981, Haas has 
authored or coauthored 12 book chapters, pub-
lished more than 80 research articles, and been 
awarded five US patents. He currently leads a 
research team that investigates the quality, ana-
lytical, emissions, and production technology 
aspects of biodiesel. Haas has developed enzy-
matic and nonenzymatic methods for synthe-
sizing biodiesel from low-cost lipid feedstocks, 
developed novel routes for biodiesel production, 
identified ways to reduce emissions of nitrogen 
oxides during biodiesel combustion, and devel-
oped process simulation models to estimate the capital and process costs of industrial-scale biodiesel produc-
tion by various technologies. His recent work includes the development of a method for the direct production 
of biodiesel from soybeans that eliminates the need to isolate the oil via pressing or solvent extraction as well 
as the need for further downstream processing such as refin ng and bleaching. Some key accomplishments 
include the development of a patented process to produce soy-based biodiesel from soapstock that is compa-
rable to standard soy biodiesel, which resulted in a three-million-pound (1,400-metric-ton) market for soybean 
oil; the development of an extensive model to estimate the capital and process costs for the production of 
soybean oil-based biodiesel that was distributed to more than 400 producers and adopted in many graduate 
school departments as course materials and as thesis reference sources; and an approach based on hydroge-
nation that reduces the iodine value of soybean oil-based biodiesel, thereby opening European markets to 
soybean oil. In 2006, Haas received the Gold Medal for Outstanding Public Service, Federal Executive Board, 
Philadelphia Section, for his research in converting waste grease into biodiesel.

Haas is the US chairperson of the US–Brazil Biofuels Network sponsored by the Fulbright Commission of 
the US Department of State, and has served as a senior associate editor of JAOCS since 1998. He was a member 
of the AOCS Governing Board from 1998–2001 and AOCS president from 2005–2006. Haas received the Alton 
E. Bailey Award for outstanding contributions to lipid research from the North Central Section of AOCS in 2003, 
and was inducted as an AOCS fellow in 2007. 

Prior to his work in biodiesel, Haas led a research team that improved the properties of a lipase as an 
applied catalyst. This involved purifying and crystallizing the enzyme, cloning and expressing it, and conduct-
ing rational mutagenesis experiments to modify its gene. He also developed a uniquely effective enzymatic 
method to separate the isomers of conjugated linoleic acid, which has since been shown to possess anticarci-
nogenic and antiobesity properties.

Haas earned a B.S. degree in biochemistry from the University of Minnesota in Minneapolis, Minnesota, 
USA, and a Ph.D. in biochemistry from the University of Wisconsin in Madison, Wisconsin, USA. He also worked 
as a postdoctoral fellow at the National Institutes of Health and in the Department of Medicine at the Univer-
sity of Wisconsin.

Phil Sarnacke of Omnitech International and the United Soybean 
Board, left, presents Michael Haas with the 2011 USB Industrial 
Uses of Soybean Oil Award. 
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From left to right, Gary List and Dilip Nakhasi congratulate James 
K. Daun on becoming the 51st recipient of the Alton E. Bailey 
Award on May 2, 2011. Daun, of Agri-Analytical Consulting in 
Winnipeg, Canada, was recognized for outstanding research in 
support of the canola industry and for exemplary service to AOCS. 
The award, which is given by the AOCS USA Section, consists of 
a plaque and a $750 honorarium. Daun’s award address, “Fuzzy 
Canola,” will appear in a future issue of inform.

Chelsey L. Castrodale, University of Arkansas, USA, was the recipi-
ent of the 2011 Peter and Clare Kalustian Award. The award recog-
nizes the outstanding merit and performance of an AOCS Honored 
Student. The award is supported by the Kalustian estate. Lambert 
is joined in the photo by incoming AOCS President Erich Dumelin, 
left, and outgoing AOCS President Keith Grime.

Sumit K. Kiran, University of Toronto, Canada, center, was the 
recipient of the 2011Manuchehr Eijadi Award. The award rec-
ognizes the outstanding merit and performance of an AOCS 
Honored Student. The award is supported by donations in honor 
of Manuchehr (Manny) Eijadi, a distinguished and active member 
of AOCS. Kiran is joined in the photo by incoming AOCS President 
Erich Dumelin, left, and outgoing AOCS President Keith Grime.

The 2011 AOCS Honored Students were, seated from left, Tanushree 
Tockle, University of Massachusetts, USA; Chelsey L. Castrodale, Uni-
versity of Arkansas, USA; Justine M. Tishinsky, University of Guelph, 
Canada; Sumit K. Kiran, University of Toronto, Canada; and, stand-
ing center, Huaixia Yin, Louisiana State University, USA. Also stand-
ing are outgoing AOCS President Keith Grime, left, and incoming 
AOCS President Erich Dumelin. Four Honored Students not pictured 
include Gamage Anoma P. Chandrasekara, Memorial University of 
Newfoundland, Canada; Bingcan Chen, University of Massachusetts, 
USA; Michael S. Greer, University of Alberta, Canada; and Jenna C. 
Sullivan, Dalhousie University, Canada.

AT LeFT: Swapnil Rhohidas Jadhav, The City College of The City 
University of New York, USA, center, was the 2011 recipient of the 
Ralph H. Potts Memorial Fellowship Award. The award, sponsored 
by AkzoNobel, commemorates the career of Ralph H. Potts, a pioneer 
in the development of industrial fatty acids and their derivatives. 
Jadhav is joined in the photo by incoming AOCS President Erich 
Dumelin, left, and outgoing AOCS President Keith Grime.
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Vermont Dia receives Hans Kaunitz Award
The 2011 Hans Kaunitz Award 
was presented to Vermont Dia 
during the USA Section lun-
cheon on Tuesday, May 3, 
2011. Dia received the pres-
tigious student award for his 
research on the role of the 
soybean peptide lunasin in 
human health.

During his talk at the lun-
cheon, he discussed two impor-
tant topics related to lunasin and 
human health: the bioavailability 
of the peptide in humans and 
the anti-colon cancer poten-
tial of this unique peptide.  Dia 
showed that lunasin can be 
found in the plasma of men 
five days after consuming 50 g 
of soy proteins in the form of soy 
protein shakes and chili.  This 
study was the first report on lunasin’s bioavailability, an essential characteristic any bioactive compound must 
have to exert its activities in target tissues and organs.  During the second half of his talk, he demonstrated 
the anti-colon cancer potential of lunasin using a wide array of different human colon cancer cell lines.  He 
discussed the mechanism by which lunasin caused cytotoxicity to different human colon cancer cells and 
reported that apoptosis, a form of programmed cell death, was involved.  He also showed that lunasin can 
enhance the effect of the chemotherapeutic drug oxaliplatin in killing colon cancer cells.  This is a very impor-
tant, because it suggests that chemotherapeutic drugs can be used at lower concentrations in the presence 
of lunasin and still achieve the same therapeutic effect on cancer cells while avoiding the side effects of che-
motherapeutic drugs to normal cells.

Dia earned his bachelor’s and master’s degrees at the University of the Philippines Los Baños in 2001 and 
2005, respectively.  He studied the effect of variety and processing on the physicochemical and sensory char-
acteristics of virgin coconut oil.  In August 2007, he entered the University of Illinois at Urbana-Champaign 
(UIUC), USA, where he works in the laboratory of Elvira Gonzalez de Mejia, an expert on the evaluation of bio-
logical activities and anticancer properties of food proteins and peptides and indigenous crops from South 
America.  Under her supervision, Dia has been evaluating the biological activity of lunasin.

In 2009, Dia became an active student member (Proteins and Co-products Division) of AOCS and has 
attended AOCS annual meetings ever since.  Over the past five years, Dia has won several awards and authored 
and co-authored scientific publications, review articles, and book chapters.  He plans to finish his Ph.D. in food 
science and human nutrition from UIUC in the summer of 2011. 

The Hans Kaunitz Award, which this year consisted of a $1000 honorarium with certificate, plus $500 
toward travel expenses to the 102nd AOCS Meeting & Expo, in Cincinnati, Ohio, USA, is presented annually 
by the Northeast Chapter of the USA section. Individuals applying must be graduate students at any insti-
tute of higher learning within the geographical boundaries of the United States and be actively performing 
research toward a master’s or doctoral degree. Additionally, the candidate must be in good academic stand-
ing, be involved in research dealing with fats, oils, protein co-products, and/or surfactants, and interested in 
the areas of science and technology fostered by AOCS.

Pictured left to right, Tom Richar (co-leader USA section) presented Vermont 
Dia with the 2011 Hans Kaunitz Award.
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Kathy Heine

Imagine biting into a peanut butter and jelly sandwich only 
to discover that the bread tastes like sardines, or taking a 
big gulp of orange juice that tastes like canned tuna fish. 

Enriching bread, orange juice, and other processed foods with 
fish oils is one way to increase consumers’ daily intake of healthful 
eicosapentaenoic acid and docosahexaenoic acid, but controlling the 
quality of such products can be quite challenging because the poly-
unsaturated fatty acids in fish oils make them unstable and vulner-
able to oxidation. When exposed to air, light, or heat, they react with 
oxygen to form volatile compounds—some of which humans detect 
as fishy off-flavors at parts per million and parts per billion levels. 

Unfortunately, the common analytical methods used to assess 
fish oil quality are not nearly as sensitive as human taste. The most 
common measure of fish oil quality is peroxide value, which deter-
mines primary oxidation products—not the secondary oxidation 
products that are known to affect the flavor of fish oils. 

Jenna Sullivan, a graduate student at Dalhousie University 
(Canada), wants to change that. “There’s nothing worse than fishy-
tasting bread or orange juice,” she said. “If the tests we are using don’t 
tell us what we need to know, why even do them?” 

In her quest for a more meaningful chemical method that will 
tell food manufacturers what they need to know, Sullivan has devel-
oped a novel analytical method that correlates with the sensory 
assessment of fish oil quality. By combining chemometric data analy-
sis with gas chromatography–tandem mass spectrometry techniques 
and taste testing, she has already identified and quantified 14 com-
pounds that can be used to classify oils as acceptable vs. fishy. 

Sullivan initially focused on identifying secondary oxidation 
compounds, such as aldehydes and ketones, because those are the 
ones most responsible for taste. Of the more than 100 volatiles she 
could potentially identify, not all had a negative effect on taste. She 
narrowed the field even further by concentrating on the longer-chain 
aldehydes and ketones, as they tended to be the ones that distinguish 
an acceptable oil from a fishy one. 

Interestingly, it was not the volatiles that increased the most 
during oxidation that were responsible for the fishy taste. It was the 
ones present at lower levels. Several volatiles actually started out 
at higher levels and degraded with oxidation. “Some of these were 
responsible for good taste,” Sullivan said. 

Also, many of the volatiles that were produced reacted with one 
another. “It was much more complicated than I thought it would be,” 
she said. “This was not nearly the straightforward project I origi-
nally envisioned.”

One of Sullivan’s greatest challenges lay in retaining the taste 
panel. “It was difficult to get the tasters to stick with it,” she said. 
“Once they tasted a fishy sample, they didn’t want to come back to 
the panel. It’s a taste that sticks with you all day.”

Of the 25 people who were initially screened for the panel, two 
were eliminated because they couldn’t distinguish fishy from non-
fishy, and 10 just couldn’t do it anymore. Those who stuck with it 

were asked to taste up to four fish oil samples three or four days a 
month for about a year. 

In determining a product’s shelf life, standard industry prac-
tice is to store oils at a higher temperature for a shorter time, with 
the assumption that the results from this procedure will translate 
directly to results from storage at lower temperatures for a longer 
time. Similarly, Sullivan stored her oils at a higher temperature and 
then modeled her results to demonstrate that this practice was valid. 
She presented her results in a paper entitled “Modeling the Kinet-
ics of Fish Oil Oxidation” during the Omega-3 Challenges: Stabil-
ity, Processing and Human Nutrition session at the 102nd AOCS 
Annual Meeting & Expo (AM&E) May 1–4 in Cincinnati, Ohio 
(USA).

Her results, Sullivan proposes, could help establish a basis for 
commercial product kinetics and equations that would allow com-
panies to determine the quality of raw materials and the shelf life of 
products at varying temperatures. 

Sullivan’s work distinguished her as one of nine AOCS students 
to receive a 2011 Honored Student Award at the AM&E.

Honored Student Jenna Sullivan grew up in coastal Nova Scotia, 
Canada, where lobster and scallops are the most popular catch 
of the day.  

Nothing fishy about it: a novel quality 
analysis that corresponds with taste 
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Extracts & 
Distillates

a conventional tandem MS method, with a 
limit of detection in the low femtomole range 
for saturated and unsaturated FA. The devel-
oped method was applied to determine FA 
concentrations in RBC with intra- and inter-
day coefficients of variation below 10%. 

Trans fatty acids, insulin resistance 
and diabetes
Thompson, A.K., et al., Eur. J. Clin. Nutr. 
65:553–564, 2011.

The possible relationship between con-
sumption of trans fatty acids (TFA) and risk 
of insulin resistance or development of dia-
betes mellitus type II has been considered by 
a number of human and animal studies over 
the past decade. This review evaluates the 
evidence, and concludes that there is limited 
evidence for a weak association at high TFA 
intakes, but very little convincing evidence 
that habitual exposure as part of a standard 
Western diet has a significant contribution to 
risk of diabetes or insulin resistance. The pos-
sibility of increased risk for individuals with 
particular genotypes (such as the FABP2 
Thr54 allele) is of interest, but further work 
would be required to provide sufficient evi-
dence of any association. 

Polyisoprenoids—secondary 
metabolites or physiologically 
important superlipids?
Surmacz, L., and E. Swiezewska, Biochem. 
Biophys. Res. Commun. 407:627–632, 2011.

The polyisoprenoid alcohols (dolichols 
and polyprenols) are found in all living 
organisms, from bacteria to mammals. In 
animal and yeast cells polyisoprenoids are 
derived from the cytoplasmic mevalonate 
(MVA) pathway while in plants two bio-
synthetic pathways, the MVA and the plas-
tidial methylerythritol phosphate (MEP) 
pathway, provide precursors for polyiso-
prenoid biosynthesis. The key enzymes of 
polyisoprenoid synthesis are cis-prenyltrans-
ferases (CPT), responsible for construction 
of the long hydrocarbon skeleton. CPT elon-
gate a short all-trans precursor, oligoprenyl 
diphosphate, by sequential addition of the 
desired number of isopentenyl diphosphate 
molecules, which results in formation of a 
stretch of cis units. Several genes encod-
ing CPT have been cloned from bacteria, 
plants, and mammals. Interestingly, in Ara-
bidopsis, the tissue-specific expression of 10 
putative cis-prenyltransferases was observed. 

Linking lipids to Alzheimer’s 
disease: cholesterol and beyond
Di Paolo, G., and T.W. Kim, Nature Rev. Neu-
rosci. 12:284–296, 2011.

Lipid-mediated signaling regulates a 
plethora of physiological processes, includ-
ing crucial aspects of brain function. In addi-
tion, dysregulation of lipid pathways has been 
implicated in a growing number of neuro-
degenerative disorders, such as Alzheim-
er’s disease (AD). Although much attention 
has been given to the link between choles-
terol and AD pathogenesis, growing evi-
dence suggests that other lipids, such as 
phosphoinositides and phosphatidic acid, 
have an important role. Regulators of lipid 
metabolism (for example, statins) are a highly 
successful class of marketed drugs, and explo-
ration of lipid dysregulation in AD and iden-
tification of novel therapeutic agents acting 
through relevant lipid pathways offers new 
and effective options for the treatment of this 
devastating disorder.

Prostaglandins and inflammation
Ricciotti, E., and G.A. FitzGerald, Arterio-
scler. Thromb. Vasc. Biol. 31:986–1000, 2011.

Prostaglandins are lipid autacoids 
derived from arachidonic acid. They both 
sustain homeostatic functions and mediate 
pathogenic mechanisms, including the 
inflammatory response. They are generated 
from arachidonate by the action of cyclooxy-
genase isoenzymes, and their biosynthesis is 
blocked by nonsteroidal anti-inflammatory 
drugs, including those selective for inhibi-
tion of cyclooxygenase-2. Despite the clini-
cal efficacy of nonsteroidal anti-inflammatory 
drugs, prostaglandins may function in both 
the promotion and resolution of inflamma-
tion. This review summarizes insights into the 
mechanisms of prostaglandin generation and 
the roles of individual mediators and their 
receptors in modulating the inflammatory 
response. Prostaglandin biology has poten-
tial clinical relevance for atherosclerosis, 
the response to vascular injury, and aortic 
aneurysm. 

Ultra high performance liquid 
chromatography-mass 
spectrometric analysis of oxidized 
free fatty acids and acylglycerols
Tarvainen, M., et al., Eur. J. Lipid Sci. Technol. 
113:409–422, 2011.

A fast ultra high performance liquid 
chromatography (UHPLC)-electrospray 
ionization (ESI)-mass spectrometric (MS) 
method was developed for simultaneous 
analysis of free fatty acids (FFA), monoac-
ylglycerols (MAG), diacylglycerols (DAG), 
triacylglycerols (TAG), and their oxidized 
equivalents. Effect of elevated column tem-
perature was studied in order to optimize 
the chromatography of closely eluting peaks 
and to reduce high back pressure formed in 
UHPLC. The elevated temperature enabled 
high flow rate, better mass transfer, and there-
fore more narrow peaks and better separation 
of the analytes. The new method was applied 
to the analysis of total lipid extracts of lipoly-
sis samples prepared by an artificial digestion 
model in order to investigate oxidized lipids 
and changes in their profiles in the chyme. 
Over 150 compounds were identified from 
the extracts. The UHPLC-ESI-MS method 
was proved to be fast, highly selective, and 
sensitive. Compared to a previously used 
high-performance LC-ESI-MS method, the 
new UHPLC-ESI-MS method was over five 
times faster and consumed one-tenth of the 
solvents while producing comparable quan-
titative results. 

Improved LC-MS method for the 
determination of fatty acids in red 
blood cells by LC-orbitrap MS
Li, X.N., and A.A. Franke, Anal. Chem. 
83:3192–3198, 2011.

We report a new method for fast and 
sensitive analyses of biologically relevant 
fatty acids (FA) in red blood cells (RBC) by 
liquid chromatography-mass spectrometry 
(LC-MS). A new chemical derivatization 
approach was developed forming picolyl-
amides from FA in a quantitative reaction. 
Fourteen derivatized FA standards, includ-
ing saturated and unsaturated FA from C14 
to C22, were efficiently separated within 15 
min. In addition, the use of a recently intro-
duced benchtop orbitrap mass spectrom-
eter under positive electrospray ionization 
(ESI) full scan mode showed a 2- to 10-fold 
improvement in sensitivity compared with 
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In contrast to polyisoprenoid phosphates 
serving as cofactors in the biosynthesis of 
glycoproteins, glucosyl phosphatidyl inosi-
tol (GPI) anchor or bacterial peptidoglycan, 
the biological importance of polyprenols and 
dolichols still remains a question of debate 
besides their function as a reservoir of sub-
strates for kinase. These extremely hydropho-
bic superlipids are postulated to be involved 
in intracellular traffic of proteins and in cel-
lular defense against adverse environmen-
tal conditions. Recent publications show a 
direct link between the dolichol biosynthetic 
pathway and congenital disorders of glycosyl-
ation (CDG). These discoveries highlighting 
the cellular significance of polyisoprenoids 
simultaneously establish the background for 
future pharmacological interventions. Our 
mini-review summarizes the results of recent 
studies on polyisoprenoids.

The activity of healthy olive 
microbiota during virgin olive oil 
extraction influences oil chemical 
composition
Vichi, S., et al., J. Agric. food Chem. 59:4705–
4714, 2011.

The activity of olive microbiota during 
the oil extraction process could be a critical 
point for virgin olive oil quality. With the aim 
to evaluate the role of microbiological activity 
during the virgin olive oil extraction process, 
just before oil extraction freshly collected 
healthy olive fruits were immersed in con-
taminated water from an olive mill washing 
tank. The oils extracted were then compared 
with control samples from the same batch of 
hand-picked olives. The presence of lactic and 
enteric bacteria, fungi, and Pseudomonas on 
the surface of olives was proved to be much 
higher in washed than in control olives, with 
increments in cfu [colony-forming units]/g 
between two and three orders of magnitude. 
The biogenesis of volatile compounds and the 
extraction of olive polyphenols and pigments 
were significantly influenced by the microbio-
logical profile of olives even without any pre-
vious storage. In most cases the effect of olive 
microbiota on oil characteristics was greater 
than the effect exerted by malaxation time and 
temperature. Oils from microbiologically con-
taminated olives showed lower amounts of C5 
volatiles and higher levels of C6 volatiles from 
the lipoxygenase pathway and some fermenta-
tion products. On the other hand, a decrease 
of chlorophylls, pheophytins, xanthophylls, 

and the ratio chlorophyll/pheophytin was 
observed in these oils. Likewise, the micro-
biological activity during oil extraction led to 
significantly lower amounts of polyphenols, 
in particular of oleuropein derivatives. These 
differences in olive oil chemical composition 
were reflected in oil sensory characteristics by 
the decrease of the green and bitter attributes 
and by the modification of the oil color chro-
matic ordinates.

Micronutrient-enriched rapeseed 
oils improve the brain oxidant/
antioxidant system in rats fed  
a high-fat diet
Salvati, S., et al., J. Agric. food Chem. 59:4483–
4488, 2011.

The main proposal of this study was 
to evaluate in vivo whether micronutrient-
enriched rapeseed oils obtained using dif-
ferent crushing and refining procedures and 
characterized by different quantities and qual-
ities of micronutrients (optimized oils) could 
have any beneficial effect on the antioxidant 
status of the brain. Sprague−Dawley rats were 
fed a high-fat diet for four weeks. The lipid 
source consisted of 20% optimized rapeseed 
oils with different quantities and qualities of 
micronutrients. The control group received 
traditional refined rapeseed oil. The experi-
mental optimized oils decreased lipid peroxi-
dation and increased endogenous antioxidant 
status in parallel with the enhancement of 
micronutrients. No alteration in acetylcholin-
esterase activity was induced by the high-fat 
diet in any experimental group. These results 
indicate that a regular intake of optimized 
rapeseed oils can prevent oxidative stress, pro-
viding evidence that optimized rapeseed oils 
could be a functional food with potentially 
important neuroprotective properties.

Cholesterol-lowering effects of 
plant steryl and stanyl laurate by 
oral administration in mice
He, W., et al., J. Agric. food Chem, 59:5093–
5099, 2011.

The present study was conducted to 
investigate the efficacy of synthesized plant 
steryl and stanyl laurate in lowering the cho-
lesterol level and to further examine the cho-
lesterol-lowering potential of the free plant 
sterols and stanols dissolved in liquid emul-
sion on serum and liver lipids in mice by oral 
administration. Experimental results showed 

that both plant steryl and stanyl laurate could 
significantly decrease the serum levels of TC 
[total cholesterol], LDL-C [low density lipo-
protein cholesterol], LDL-C/HDL-C [high 
density lipoprotein cholesterol], and liver 
cholesterol and markedly increase fecal cho-
lesterol concentrations but have no effect on 
serum triacylglycerol level, indicating that 
the produced plant steryl and stanyl laurate 
retained the cholesterol-lowering potential 
of natural plant sterols and stanols. However, 
no statistical difference in cholesterol-lower-
ing efficacy was observed between plant steryl 
laurate and plant stanyl laurate, and free plant 
sterols and stanols dissolved in liquid emul-
sion could also significantly decrease serum 
cholesterol levels and markedly increase fecal 
cholesterol excretion. These results suggested 
that the esterified plant sterols/stanols had 
comparable effects to the free plant sterols/
stanols in lowering serum TC levels but that 
they did gain a solubility advantage from the 
free plant sterols/stanols. Therefore, plant 
steryl/stanyl laurate could be considered as a 
potential nutraceutical or functional ingredi-
ent to reduce or prevent atherosclerosis and 
its related complications.

Detection of milkfat adulteration  
by GC analysis of saturated,  
cis-monoenoic and cis,cis-dienoic 
fatty acid fractions isolated by  
silver ion TLC
Marekov, I., et al., J. Liqu. Chromatogr. Rel. 
Technol. 34:888–901, 2011.

Analytical silver ion thin-layer chroma-
tography (Ag-TLC-densitometry) proce-
dure for rapid assessment of the authenticity 
of questionable milkfat samples preliminar-
ily converted to fatty acid (FA) esters is pro-
posed. On the basis of quantitative analysis 
of the FA classes, grouped according to the 
number and geometry of the double bonds, 
the levels of trans-monoenoic (Mt) and cis,cis-
dienoic (Dcc) fatty acids are used as prelimi-
nary markers of authenticity. Then, each of the 
isolated by preparative Ag-TLC saturated (S), 
cis-monoenoic (Mc) and cis,cis-dienoic (Dcc) 
fractions of butter samples were subjected to 
GLC analysis of the component FA. Analysis 
of the S fraction confirms milkfat authenticity 
by presence of short-chain FA and branched-
chained FA with an odd number of carbon 
atoms. From the GLC data on the Mc frac-
tion, possible adulteration can be confirmed 
on the basis of the enhanced oleic acid content 
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Journal of the American Oil Chemists’ 
Society (June)
■■ GC separation of cis-eicosenoic acid posi-

tional isomers on an ionic liquid SLB-
IL100 stationary phase, Ando, Y., and T. 
Sasaki

■■ Composition and thermal analysis of 
lipids from pre-fried chicken nuggets, 
Marikkar, J.M.N., S.L. Ng, and Y.B. Che 
Man

■■ Contribution of compositional parame-
ters to the oxidative stability of olive and 
walnut oil blends, Torres, M., M. Martínez, 
P. Pierantozzi, M. Albanese, A. Nasjleti, 
and D. Maestri

■■ Formation of 4-hydroxy-2-(E)-nonenal in 
a corn–soy oil blend: a controlled heating 
study using a French fried potato model, 
LaFond, S.I., J.P. Jerrell, K.R. Cadwallader, 
and W.E. Artz

■■ Investigation of chocolate surfaces using 
profilometry and low vacuum scanning 
electron microscopy, Dahlenborg, H., 
A. Millqvist-Fureby, B. Bergenståhl, and 
D.J.E. Kalnin

■■ Direct determination of antioxidants in 
whole olive oil using the SIFT-MS-TOSC 
assay, Davis, B.M., S.T. Senthilmohan, and 
M J. McEwan

■■ Lipase-catalyzed irreversible transesteri-
fication of Jatropha curcas L. seed oil to 
fatty acid esters: an optimization study, 
Su, E., L. Du, X. Gong, and P. Wang 

■■ Cross-linking of lipases adsorbed on 
hydrophobic supports: highly selec-

tive hydrolysis of fish oil catalyzed by 
RML, Fernandez-Lorente, G., M. Filice, 
D. Lopez-Vela, C. Pizarro, L. Wilson, L. 
Betancor, Y. Avila, and J.M. Guisan

■■ Optimization of the aqueous enzy-
matic extraction of wheat germ oil using 
response surface methodology, Li, H., 
C. Song, H. Zhou, N. Wang, and D. Cao

■■ Hydrolysis of fish oil by lipases immobi-
lized inside porous supports, Fernández-
Lorente, G., C. Pizzaro, D. López-Vela, L. 
Betancor, A.V. Carrascosa, B. Pessela, and 
J.M. Guisan

■■ Isoflavones in seeds of field-grown 
soybean: variation among genetic lines 
and environmental effects, Britz, S.J., C.J. 
Schomburg, and W J. Kenworthy

■■ Identification and validation of soy pep-
tides with in-vitro hemagglutination 
activity, Ma, Y., and T. Wang

■■ Effects of NanoTag markers in palm 
methyl esters and their blends with 
petroleum diesel, Lau, H.L.N., Y.C. Kok, 
and Y.M. Choo

■■ Dynamic analysis of phorbol esters in 
the manufacturing process of fatty acid 
methyl esters from Jatropha curcas seed 
oil, Ichihashi, K., D. Yuki, H. Kurokawa, A. 
Igarashi, T. Yajima, M. Fujiwara, K. Maeno, 
S. Sekiguchi, M. Iwata, and H. Nishino

■■ Surfactant-based oil extraction of corn 
germ, Kadioglu, S.I., T.T. Phan, and D.A. 
Sabatini

■■ Malaxation of olive paste under sealed 
conditions, Masella, P., A. Parenti, P. 
Spugnoli, and L. Calamai

■■ Protein extraction and membrane recov-
ery in enzyme-assisted aqueous extrac-
tion processing of soybeans, de Moura, 
J.M.L.N., K. Campbell, N.M. de Almeida, 
C.E. Glatz, and L.A. Johnson

Lipids (June)
■■ Receptor mediated elevation in FABP4 

levels by advanced glycation end 
products induces cholesterol and tria-
cylglycerol accumulation in THP-1 mac-
rophages, Wang, X.Q., K. Yang, Y.S. He, 
L. Lu, and W.F. Shen 

■■ Temporary increase of PPAR-γ and tran-
sient expression of UCP-1 in stromal vas-
cular fraction isolated human adipocyte 
derived stem cells during adipogenesis, 

AOCS Journalsat the expense of the level of short-chain cis-
monoenoic acids FA. From the GLC data on 
the minor Dc,c fraction, milkfat nonauthen-
ticity can be most explicitly confirmed on the 
basis of the enhanced (up to 99%) content of 
cis,cis-9,12-18:2 (linoleic) acid at the expense 
of absence of minor dienoic FA as well as of 
positional isomers of linoleic acid.

Phytosterol ester processing in the 
small intestine: impact on 
cholesterol availability for 
absorption and chylomicron 
cholesterol incorporation in healthy 
humans
Amiot, M.J., et al., J. Lipid Res. 52:1256–1264, 
2011. 

Phytosterols (plant sterols and stanols) 
can lower intestinal cholesterol absorption, 
but the complex dynamics of the lipid diges-
tion process in the presence of phytosterol 
esters (PE) are not fully understood. We per-
formed a clinical experiment in intubated 
healthy subjects to study the time course of 
changes in the distribution of all lipid moi-
eties present in duodenal phases during 4 h 
of digestion of meals with 3.2 g PE (PE meal) 
or without (control meal) PE. In vitro experi-
ments under simulated gastrointestinal con-
ditions were also performed. The addition of 
PE did not alter triglyceride (TG) hydrolysis 
in the duodenum or subsequent chylomicron 
TG occurrence in the circulation. In con-
trast, cholesterol accumulation in the duo-
denum aqueous phase was markedly reduced 
in the presence of PE (−32%, P < 0.10). In 
vitro experiments confirmed that PE reduces 
cholesterol transfer into the aqueous phase. 
The addition of PE resulted in a markedly 
reduced presence of meal-derived hepta-deu-
terated cholesterol in the circulation, that is, 
in chylomicrons (−43%, PE meal vs. control; 
P < 0.0001) and plasma (−54%, PE meal vs. 
control; P < 0.0001). The present data show 
that addition of PE to a meal does not alter 
TG hydrolysis but displaces cholesterol from 
the intestinal aqueous phase and lowers chy-
lomicron cholesterol occurrence in humans. 

Developments in oil extraction from 
microalgae
Mercer, P., and R.E. Armenta, Eur. J. Lipid Sci. 
Technol. 113:539–547, 2011.

continued on page 468
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Jo, S.J., W.W. Choi, E.S. Lee, J.Y. Lee, H.S. 
Park, D.W. Moon, H.C. Eun, and J.H. Chung

■■ Growth hormone enhances arachidonic 
acid metabolites in a growth hormone 
transgenic mouse, Oberbauer, A.M., J.B. 
German, and J.D. Murray

■■ Oral glucosylceramide reduces 2,4-dini-
trofluorobenzene induced inflammatory 
response in mice by reducing TNF-alpha 
levels and leukocyte infiltration, Duan, J., 
T. Sugawara, S. Sakai, K. Aida, and T. Hirata

■■ The acyl coenzymeA:monoacylglycerol 
acyltransferase 3 (MGAT3) gene is a pseu-
dogene in mice but encodes a functional 
enzyme in rats, Yue, Y.G., Y.Q. Chen, Y. 
Zhang, H. Wang, Y.-W. Qian, J.S. Arnold, 
J.N. Calley, S.D. Li, W.L. Perry III, H.Y. Zhang, 
R.J. Konrad, and G. Cao

■■ High doses of rosuvastatin are superior to 
low doses of rosuvastatin plus fenofibrate 
or n-3 fatty acids in mixed dyslipidemia, 
Agouridis, A. P., V. Tsimihodimos, T.D. Filip-
patos, A.D. Tselepis, and M.S. Elisaf

■■ Dietary glucosylceramide enhances corni-
fied envelope formation via transglutamin-
ase expression and involucrin production, 
Hasegawa, T., H. Shimada, T. Uchiyama, O. 
Ueda, M.A Nakashima, and Y. Matsuoka

■■ Plasma levels of trans-fatty acids are low in 
exclusively breastfed infants of adolescent 
mothers, de Souza Santos da Costa, R., F. 
da Silva Santos, F.D. da Conceição, C. Saun-
ders, F.L. de Carvalho Sardinha, C.R.M. de 
Miranda Chaves, and M. da Graças Tavares 
do Carmo

■■ The development of flow-through bio-
catalyst microreactors from silica micro 

structured fibers for lipid transformations, 
Tuan Anuar, S., C. Villegas, S.M. Mugo, and 
J.M. Curtis

Journal of Surfactants and Detergents 
(Issue 3)
■■ Cooperative action of cellulase enzyme 

and carboxymethyl cellulose on cotton 
fabric cleanability from a topographical 
standpoint, Calvimontes, A., N.J. Lant, and 
V. Dutschk

■■ Synthesis of N-(3-oxapropanoxyl)dode-
canamide and its application in surfactant-
polymer flooding, Cui, Z., H. Song, J. Yu, J. 
Jiang, and F. Wang 

■■ Synthesis, characterization and surface 
activity of new eco-friendly Schiff bases 
vanillin derived cationic surfactants, Negm, 
N.A., N.G. Kandile, and M.A. Mohamad 

■■ Regioselective alkoxylation of 2,2,4-tri-
methyl-1,3-pentanediol, Rahman, M.A., B. 
Su, E. Band, and M. Islam

■■ Synthesis and critical micelle concentration 
of a series of gemini alkylphenol polyoxy-
ethylene nonionic surfactants, Yang, F., G. 
Li, N. Xu, R. Liu, S.-M. Zhang, and Z.-J. Wu

■■ Micellar and surface properties of some 
monomeric surfactants and a gemini cat-
ionic surfactant, Verma, S.K., and K.K. Ghosh

■■ Interaction between nonionic and gemini 
(cationic) surfactants: effect of spacer chain 
length, Chavda, S., P. Bahadur, and V.K. 
Aswal

■■ Interactions and solubilization of disperse 
dye with modified gemini surfactants: 
investigation using the Taguchi method, 
Su, T.-L., C.-C. Lai, and P.-C. Tsai

■■ Synthesis and surface active properties of 
gemini cationic surfactants and interaction 
with anionic azo dye (AR52), Abdel-Salam, 
F.H., and A.G. El-Said

■■ Solubility of two disperse dyes derived 
from N-alkyl and N-carboxylic acid naph-
thalimides in the presence of gemini 
cationic surfactants, Gharanjig, K., M. Sade-
ghi-Kiakhani, A.R. Tehrani-Bagha, A. Khos-
ravi, and F.M. Menger

■■ Surface properties and micellar molecular 
interaction in binary systems of a biosur-
factant sodium deoxycholate (NaDC) with 
conventional surfactants, Wang, Z., T. Wu, 
W. Zhou, X. Wei, and J. Zhao

■■ Critical micelle concentration and HLB of 
the sodium oleate–hexadecyltrimethyl-

ammonium bromide mixed system, Mira-
glia, D.B., J.L. Rodríguez, R.M. Minardi, and 
P.C. Schulz

■■ Some surface properties of polysorbates 
and cetyl trimethyl ammonium bromine 
mixed systems, Sidim, T., and M. Arda 

■■ The properties of binary mixtures of eth-
oxylated octyl phenols with ethoxylated 
fluorinated alkanols at the water/air inter-
face, Szymczyk, K. 

■■ Dynamic light scattering studies on the 
effect of 1-alkanols, alkanediols and alkoxy-
ethanols on the micelles of a moderately 
hydrophobic/hydrophilic PEO-PPO-PEO tri-
block copolymer, Parekh, P., and P. Bahadur 

■■ Physicochemical properties of novel phos-
phobetaine zwitterionic surfactants and 
mixed systems with an anionic surfactant, 
Nong, L., C. Xiao, and Z. Zhong 

■■ Aggregation and adsorption at the 
air–solution interface of the cetyltri-
methyl ammonium tosylate with two 
poly(oxyethylene)–poly(oxypropylene)–
poly(oxyethylene) block copolymers 
aqueous mixtures, Brigante, M., and P.C. 
Schulz

■■ Investigation on conductance behavior of 
water/dioctyl sulfosuccinate sodium salt/
alkanol/toluene reverse microemulsions, 
Liu, J., H. Zhang, X. Zhang, and E. Han
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Microalgae are a diverse group of organ-
isms with significant potential for industrial 
applications: as feedstock in aquaculture as 
well as in the production of valuable bio-
products such as lipids, carotenoids, and 
enzymes. Lately, developments in molecu-
lar biology have improved production yields 
of algal bioproducts, thus increasing their 
industrial relevance. Additionally, variations 
in bioprocessing factors (i.e., temperature, 
pH, light, carbon source, salinity, nutrients, 
etc.) have been used to enhance both biomass 
and productivities of specific bioproducts. 
Particularly, microalgae have increasingly 
gained research interest as a source of spe-
cialty lipids such as arachidonic, eicosapen-
taenoic, and docosahexaenoic acids, which 
are often reported in literature to provide 
several health benefits. Moreover, there has 
been a recent resurgence in interest in micro-
algae as an oil producer for biofuel applica-
tions. Significant advances have also been 
made in upstream processing to generate 
cellular biomass and oil. However, extract-
ing and purifying oil from algae continue to 
prove a significant challenge in producing 
both microalgae bioproducts and biofuel, as 
microbial oil extraction is relatively energy 
intensive and costly. Thus, developing inex-
pensive and robust oil extraction and purifica-
tion processes is a major challenge facing both 
the microalgae-to-bioproduct and biofuel 
industries. This paper presents an overview, 
based on the last 10  years, of advances made 
in technologies for extracting and purifying 
microalgae oil. We compared solvent extrac-
tion technologies with extraction alterna-
tives such as mechanical milling and pressing, 
enzymatic and supercritical fluid extraction. 
We also reviewed recent advances based on 
molecular engineering of microbes to aid oil 
extraction. Downstream processing for the 
potential commercial production of microal-
gae oil not only must consider economic costs 
but should also consider minimizing environ-
mental impacts in order to attain sustainable 
production processes.

GC-based analysis of plant stanyl 
fatty acid esters in enriched foods
Barnsteiner, A., et al., J. Agric. food Chem. 
59:5204–5214, 2011.

Approaches for the capillary gas chro-
matography (GC)-based analysis of intact 
plant stanyl esters in enriched foods were 
developed. Reference compounds were syn-
thesized by enzyme-catalyzed transesteri-
fications. Their identities were confirmed 

by means of mass spectrometry. By using a 
medium polar trifluoropropylmethyl poly-
siloxane stationary phase, long-chain plant 
stanyl esters could be separated according 
to their stanol moieties and their fatty acid 
chains. Thermal degradation during GC 
analysis was compensated by determining 
response factors; calibrations were performed 
for 10 individual plant stanyl esters. For the 
analysis of low-fat products (skimmed milk 
drinking yogurts), the GC separation was 
combined with a “fast extraction” under acidic 
conditions. For fat-based foods (margarines), 
online coupled liquid chromatography–GC 
offered an elegant and efficient way to avoid 
time-consuming sample preparation steps. 
The robust and rapid methods allow conclu-
sions on both the stanol profiles and the fatty 
acid moieties and thus provide a basis for the 
authentication of this type of functional food 
ingredients.

Structural profiling and 
quantification of sphingomyelin in 
human breast milk by HPLC-MS/MS
Blaas, N., et al., J. Agric. food Chem. 59:6018–
6024, 2011.

The sphingolipid composition of food as 
well as of physiological samples has received 
considerable interest due to their positive 
biological activities. This study quantified 
the total amount of sphingomyelin (SM) in 
20 human breast milk samples from healthy 
volunteers and determined the structures of 
SM by detailed mass spectrometric studies 
in combination with enzymatic cleavage. The 
quantification of SM was performed by hydro-
philic interaction liquid chromatography 
coupled to electrospray ionization–tandem 
mass spectrometry (HILIC-HPLC-ESI-
MS/MS) measuring the characteristic frag-
ment ion of the phosphorylcholine group at 
m/z 184.2 and by using hexanoylsphingo-
myelin (C6-SM) and heptadecanoylsphin-
gomyelin (C17-SM) as internal standards. 
The structures of SM species were identified 
after enzymatic cleavage with alkaline sphin-
gomyelinase (SMase) to the correspond-
ing ceramides. Structure elucidation of the 
sphingoid base and fatty acid backbone was 
performed by reversed-phase HPLC-ESI-
MS/MS. The method includes the sphingoid 
bases dihydrosphingosine (d18:0), sphin-
gosine [d18:1(Δ4)], 4,8-sphingadienine 
[d18:2(Δ4,8)], 4-hydroxysphinganine [phy-
tosphingosine (t18:0)], and 4-hydroxy-8-
sphingenine [t18:1(Δ8)] and fatty acids with 
even-numbered carbon atoms (C12–C26) 

as well as their (poly)unsaturated and mono-
hydroxylated analogues. The total amount of 
SM in human breast milk varied from 3.87 
to 9.07 mg/100 g fresh weight. Sphingosine 
(d18:1) was the predominant sphingoid base, 
with 83.6 ± 3.5% in human breast milk, fol-
lowed by 4,8-sphingadienine (d18:2) (7.2 
± 1.9%) and 4-hydroxysphinganine (t18:0) 
(5.7 ± 0.7%). The main SM species contained 
sphingosine and palmitic acid (14.9 ± 2.2%), 
stearic acid (12.7 ± 1.5%), docosanoic acid 
(16.2 ± 3.6%), and tetracosenoic acid (15.0 
± 3.1%). Interestingly, the fatty acid compo-
sition of SM species in this study differs from 
the total fatty acids in human breast milk, and 
the fatty acids are not consistently distributed 
among the different sphingoid bases.

Quality of fats in cookies as affected 
by storage and addition of oat flakes
Zbikowska, A., and J. Rutkowska, Cereal 
Chem. 88:234–238, 2011

Changes in fats extracted from cookies 
stored for three or five weeks and contain-
ing different levels of oat flakes (10, 20, 30%) 
were investigated. The fats used for baking 
differed in fatty acid (FA) composition and 
contained 17.6–57.6% saturated (SFA), 0.8–
46.8% trans FA (TFA), and 0.6–6.6% poly-
unsaturated FA (PUFA). Oat flakes were 
steam-stabilized and were in the middle of 
their shelf life. Oat flakes contained 9.5% 
lipids in which linoleic acid (C 18:2 9c,12c) 
predominated, amounting to 42.7%. Increas-
ing the content of oat flakes and the storage 
time of cookies resulted in increased values 
of primary and secondary fat oxidation prod-
ucts. Highest increases in peroxide values 
were found in cookies stored for three or five 
weeks, especially with a high content of oat 
flakes (30%). Secondary lipid oxidation prod-
ucts measured by anisidine values increased 
with the time of storage. Highest increases in 
hydrolytic and oxidation products were asso-
ciated with higher content (6.6%) of PUFA 
in utilized fats. Regarding the degree of oxi-
dation, it appears safe to add as much as 30% 
of oat flakes to cookies when the storage time 
does not exceed three weeks.

Foaming of differently processed 
oats: role of nonpolar lipids and 
tryptophanin proteins
Kaukonen, O., et al., Cereal Chem 88:239–
244, 2011.

The baking properties of oats are poor, 
mainly due to the lack of gluten matrix, and 
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hence the surface properties of the aqueous 
phase are crucial for the gas retention in oat 
dough. Our aim was to study the composi-
tion and foaming properties of the water-
soluble fraction from differently processed 
oats. A water extract from kilned oats con-
tained nonpolar triglycerides and had poor 
foaming properties, whereas removing lipids 
with hexane extraction improved the foaming 
capacity and foam stability. A water extract 
from supercritical carbon dioxide-extracted 
oats (CO2-oats) was free from nonpolar 
lipids and had good foam stability and excel-
lent foaming capacity. Moreover, oat lipid-
binding proteins, tryptophanins, were highly 
concentrated in the CO2-oats-derived foam 
and apparently played an important role in 
the foam structure. Supplementing CO2-oats 
extract with small quantities (<0.05%) of 
nonpolar lipids of oats destroyed its foaming 
properties. In a preliminary baking trial, 
the addition of the nonpolar lipids to CO2-
oats and wheat starch-based baking recipes 
resulted in baked goods with reduced volume. 
The study showed that nonpolar triglycerides 
were present in the aqueous phase of oat in a 
quantity that impaired foaming. Moreover, 
this was the first study showing that trypto-
phanins, lipid-binding proteins of oats, were 
highly concentrated in foams prepared from 
oats free of water-extractable nonpolar lipids. 
In conclusion, tryptophanins can be consid-
ered as the foam-active proteins of oats that 
prevent the lipid-induced destabilization of 
foam structures, which could improve the 
baking properties of oats.

Sterols and carboxylic acid-5-
hydroxytrypt-amides in selected 
tree nuts
Speer, K., and A. Zahm, Lipid Technol. 23: 
127–130, 2011.

Due to their high lipid content, tree nuts 
are energy-dense foods. However, they are 
also sources of monounsaturated and poly-
unsaturated fatty acids, which can affect the 
cardiovascular health in a positive way. Fur-
thermore, tree nuts contain useful levels of 
plant sterols and their esters. The share of the 
esterified form ranges from 30% to 70%. Plant 
sterols are known to reduce serum choles-
terol levels. The least-known part of the lipid 
fraction in tree nuts is the carboxylic acid-5-
hydroxytryptamides (C-5-HT) group. They 
are suspected of causing stomach irritation 
but also interfere with pain sensation. The 
C-5-HT level in tree nuts varies. Walnuts, 
hazelnuts, and almonds contain less than 

10 mg/kg, but Brazil nuts show C-5-HT 
amounts of up to 1,000 mg/kg. Therefore, tree 
nuts can contribute significantly to the daily 
intake of C-5-HT. In all of the nuts analyzed, 
the fatty acid profiles of the triacylglycerols 
and the sterol esters were similar, containing 
mainly oleic, linoleic, and linolenic acid. In 
contrast, the C-5-HT generally consisted of 
saturated long-chain fatty acids.

Lipid fuels for exercise
Stanley, J., Lipid Technol. 23:131–133, 2011.

Most types of exercise use a combination 
of carbohydrate and lipid fuels. However, the 
proportion of the two fuels used depends on 
the intensity and duration of the exercise. The 
major advantage of lipid fuels, for example, 
fatty acids and lipid energy stores (e.g., triacyl-
glycerols) are their energy density. Thus, those 
forms of exercise with a long duration and a 
high total energy demand such as marathon 
running tend to use predominantly lipid fuels. 
The major advantage of carbohydrate fuels, 
for example, glucose and carbohydrate energy 
stores (e.g., glycogen) are the speed at which 
they can be made available. Thu,s those forms 
of exercise with a need for the rapid supply of 
energy over a limited period of time, such as 
a 100 meter sprint, tend to use predominantly 
carbohydrate fuels.

Stearidonic acid soybean oil 
enriched with palmitic acid at the 
sn-2 position by enzymatic 
interesterification for use as human 
milk fat analogues
Teichert. S.A., and C.C. Akoh, J. Agric. food 
Chem. 59:5692–5701, 2011.

Stearidonic acid (SDA, C18:4n-3)-en-
riched soybean oil may be added to the diet 
to increase intake of omega-3 fatty acids (FA). 
Human milk fat has ≥60% of palmitic acid 
(PA), by weight, esterified at the sn-2 position 
to improve absorption of fat and calcium in 
infants. Enzymatic interesterification of SDA 
soybean oil and tripalmitin produced struc-
tured lipids (SL) enriched with PA at the sn-2 
position of the triacylglycerol. Reactions were 
catalyzed by Novozym 435 or Lipozyme TL 
IM under various conditions of time, tem-
perature, and substrate mole ratio. Response 
surface methodology was used to design the 
experiments. Model optimization condi-
tions were predicted to be 1:2 substrate mole 
ratio at 50°C for 18 h with 10% (by weight) 
Lipozyme TL IM resulting in 6.82 ± 1.87% 
total SDA and 67.19 ± 9.59% PA at sn-2; 1:2 

substrate mole ratio at 50°C for 15.6 h result-
ing in 8.01 ± 2.41% total SDA and 64.43 ± 
13.69% PA at sn-2 with 10% (by weight) 
Novozym 435 as the biocatalyst. The SL may 
be useful as human milk fat analogues for 
infant formula formulation with health ben-
efits of the omega-3 FA.

Lipase-catalyzed preparation of 
human milk fat substitutes from 
palm stearin in a solvent-free 
system
Zou, X.Q., et al., J. Agric. food Chem. 59:6055–
6063, 2011.

Human milk fat substitutes (HMFS) 
were synthesized by lipozyme RM IM-cat-
alyzed acidolysis of chemically interesteri-
fied palm stearin (m.p. = 58°C) with mixed 
fatty acids (FA) from rapeseed oil, sunflower 
oil, palm kernel oil, stearic acid, and myris-
tic acid in a solvent-free system. Response 
surface methodology (RSM) was used to 
model and optimize the reactions, and the 
factors chosen were reaction time, tempera-
ture, substrate molar ratio, and enzyme load. 
The optimal conditions generated from the 
models were as follows: reaction time, 3.4 h; 
temperature, 57°C; substrate molar ratio, 14.6 
mol/mol; and enzyme load, 10.7 wt % (by 
weight of total substrates). Under these con-
ditions, the contents of palmitic acid (PA) and 
PA at sn-2 position (sn-2 PA) were 29.7 and 
62.8%, respectively, and other observed FA 
were all within the range of FA of HMF. The 
product was evaluated by the cited model, 
and a high score (85.8) was obtained, which 
indicated a high degree of similarity of the 
product to HMF.

Strategies for the enzymatic 
enrichment of PUFA from fish oil
Mbatia, B., et al., Eur. J. Lipid Sci. Technol. 
113:717–723, 2011.

Polyunsaturated fatty acids (PUFA) 
from oil extracted from Nile perch viscera 
were enriched by selective enzymatic ester-
ification of the free fatty acids (FFA) or by 
hydrolysis of ethyl esters of the fatty acids 
from the oil (FA-EE). Quantitative analy-
sis was performed using RP-HPLC coupled 
to an evaporative light-scattering detector 
(RP-HPLC-ELSD). The lipase from Ther-
momyces lanuginosus discriminated against 
docosahexaenoic acid (DHA) most, result-
ing in the highest DHA/DHA-EE enrich-
ment, while lipase from Pseudomonas cepacia 
discriminated against eicosapentaenoic acid 
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Lipobeads and their production 
Kazakov, S., et al., Polytechnic Institute of 
New York University, US7883648, Febru-
ary 8, 2011

Lipobeads (liposome-encapsulated 
hydrogels) combine properties of hydro-
gels and liposomes to create systems that 
are sensitive to environmental conditions 
and respond to changes in those conditions 
in a fast time scale. Lipobeads may be pro-
duced by polymerizing anchored or unan-
chored hydrogels within liposomes or by 
mixing anchored or unanchored hydrogels 
with liposomes. Giant lipobeads may be pro-
duced by shrinking unanchored nanogels in 
lipobeads and fusing the resulting lipobead 
aggregates, long-term aging of anchored or 
unanchored lipobeads, or mixing anchored 
or unanchored aggregated nanogels with 
liposomes. Poly(acrylamide) poly(N-isopro-
pylacrylamide) and poly(N-isopropylacryl-
amide-co-1-vinylimidazole) lipobeads were 
produced and characterized.

Renewable chemical 
production from novel fatty 
acid feedstocks 
Franklin, S., et al., Solazyme Inc., US7883882, 
February 8, 2011

Disclosed herein are methods of manu-
facturing renewable chemicals through the 
manufacture of novel triglyceride oils fol-
lowed by chemical modification of the oils. 
Methods such as transesterification, hydroge-
nation, hydrocracking, deoxygenation, isom-
erization, interesterification, hydroxylation, 
hydrolysis, and saponification are disclosed. 
Novel oils containing fatty acid chain lengths 
of C8, C10, C12, or C14 are also disclosed 
and are useful as feedstocks in the methods 
of the invention.

Oil composition for coating
Akahane, A., et al., The Nisshin OilliO Group, 
Ltd., US7923050, April 12, 2011

An oil-and-fat composition for coating 
that simultaneously exhibits both signifi-
cantly conflicting properties: drying quickly 
at ambient temperature and hardly peeling 

off (when eaten) and a food product includ-
ing the oil-and-fat composition. The oil-and-
fat composition for coating of the present 
invention includes an interesterified oil (i) 
that is nonselectively interesterified and con-
tains 80 mass % or more of a fatty acid having 
16 or more carbon atoms and 35 to 60 mass 
% of a saturated fatty acid having 16 or more 
carbon atoms in its constituent fatty acids, 
and an interesterified oil (ii) that is nonse-
lectively interesterified and contains 20 to 
60 mass % of a saturated fatty acid having 
12 to 14 carbon atoms and 40 to 80 mass 
% of a saturated fatty acid having 16 to 18 
carbon atoms in its constituent fatty acids. 
The composition also includes a tri-saturated 
fatty acid acylglycerol in a content of 10 to 
15 mass %.

Method of recovering lipase 
activity
Negishi, S., et al., The Nisshin OilliO Group, 
Ltd., US7923224, April 12, 2011

The present invention discloses a 
method of recovering lipase activity which 
comprises the steps of using a lipase derived 
from Thermomyces sp. and immobilized on a 
carrier, or a lipase powder composition which 
comprises a filter aid and the lipase derived 
from Thermomyces sp. and immobilized on a 
carrier which is crushed into the average par-
ticle size of 1 μm or larger and smaller than 
300 μm in an esterification or transesterifi-
cation reaction; and washing said lipase or 
lipase powder composition with triacylglyc-
erol. According to this method, the decreased 
lipase activity can be effectively recovered.

Low-foaming, acidic  
low-temperature cleaner and 
process for cleaning surfaces 
Held, T.D., Henkel AG and Co. KGaA, 
US7923425, April 12, 2011,

Low-foaming industrial cleaning com-
positions comprising water; (i) at least one 
carboxylic acid; (ii) one or more aromatic, 
water-soluble or dispersible, nonionic sur-
factants; and optionally, one or more of the 
following: (iii) one or more salts of carbox-
ylic acids selected from the group consist-
ing of carboxylic acids that are the same as 
component (i), different from component (i) 
and mixtures thereof; and (iv) an amount of 
hydrotrope material sufficient to produce a 
stable homogeneous solution or dispersion 
of components (i) through (iii) in water; (v) 

Patents
Published Patents

(EPA) most, resulting in the highest EPA/
EPA-EE enrichment. The lipases discrimi-
nated between DHA and EPA with a higher 
selectivity when present as ethyl esters (EE) 
than when in FFA form. Thus, when DHA/
EPA were enriched to the same level during 
esterification and hydrolysis reactions, the 
DHA-EE/EPA-EE recoveries were higher 
than those of DHA/EPA-FFA. In reactions 
catalyzed by lipase from T. lanuginosus, at 
26 mol% DHA/DHA-EE, DHA recovery 
was 76% while that of DHA-EE was 84%. In 
reactions catalyzed by lipase from P. cepacia, 
at 11 mol% EPA/EPA-EE, EPA recovery was 
79% while that of EPA-EE was 92%. Both 
esterification of FFA and hydrolysis of FA-EE 
were more effective for enriching PUFA com-
pared to hydrolysis of the natural oil and are 
thus attractive process alternatives for the 
production of products highly enriched in 
DHA and/or EPA. When there is only one 
fatty acid residue in each substrate molecule, 
the full fatty acid selectivity of the lipase can 
be expressed, which is not the case with tri-
glycerides as substrates.

Modification of aqueous enzymatic 
oil extraction to increase the yield 
of corn oil from dry fractionated 
corn germ
Dickey, L.C., et al., Ind. Crops Prod. 34:845–
850, 2011. 

In previous aqueous enzymatic oil 
extraction (AEOE) experiments, we reported 
a best free oil yield of 49% of the hexane-
extracted yield of dry fractionated corn 
germ. In the current experiments, a disper-
sion of 10% cooked, dry-fractionated germ 
in water was treated with a-amylase, glu-
coamylase, and a cellulase complex. Free oil 
was collected by centrifuging a foam fraction 
of the dispersion. Several dispersion treat-
ments were tried to evaluate their release of 
free oil and their effect on the production of 
foam. The foam contained up to 8% free oil 
(dispersed from germ containing 26% oil) 
and fines oil (not centrifugally separable), 
protein, and germ particles. Treatment with 
a-amylase and glucoamylase prior to treat-
ment with the commercial cellulase used 
in previous AEOE studies increased the 
free oil yields about 25–61% of the hexane-
extractable yield. A preliminary cost analysis 
indicates that oil separation with the amylase-
enhanced AEOE appears to be preferable to 
AEOE alone and profitable if crude corn oil 
cost exceeds $1.1/kg ($0.50/lb). n	
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a pH adjuster; (vi) one or more polyhydric 
alcohols; and (vii) one or more preservatives.

Method for the manufacturing 
of a soy protein-based 
preparation 
Geiger, R., and M. Labbe, Gervais Danone 
SA, US7923051, April 12, 2011

Method for the manufacturing of a soy 
protein-based preparation comprising hydra-
tion of soy proteins and thickener agent in two 
different recipients which are combined and 
homogenized with subsequent acidification, 
and soy protein-based preparations obtained 
by said method, and use of said preparations 
to be introduced in acidic products.

Fatty acid hydroxylases  
and uses thereof
Meesapyodsuk, D., and X. Qiu, Bioriginal 
Food & Science Corp., University of Saskatch-
ewan, US7923598, April 12, 2011

The invention provides isolated nucleic 
acid molecules which encode novel fatty acid 
hydroxylases. The invention also provides 
recombinant expression vectors includ-
ing hydroxylase nucleic acid molecules, 
host cells into which the expression vectors 
have been introduced, and methods for the 
production of hydroxyl fatty acids such as 
12-hydroxyoctadec-9-enoic acid (ricinoleic 
acid).

Plastic fat composition
Andou, M., et al., The Nisshin OilliO Group, 
Ltd., US7927647, April 19, 2011

A plastic fat composition to be used 
mainly as a margarine or shortening having 
a low content of trans fatty acids, and supe-
rior qualities without generating coarse crys-
tals and the like even though a large amount 
of palm-based fats are blended is provided. A 
plastic fat composition containing: fat A that 
is a palm-based fat having an iodine value of 
no greater than 62; fat B that is a transester-
ified oil containing 20 to 60% by mass of a 
saturated fatty acid having 12 to 14 carbon 
atoms, and 40 to 80% by mass of a saturated 
fatty acid having 16 to 18 carbon atoms based 
on the total fatty acids constituting the fat B; 
and fat C that is a vegetable oil other than the 
fat A, the fat C having a melting point of no 
higher than 25°C, wherein the fat A, the fat B, 
and the fat C are in an oil phase, the ratio of 
the content of the fat A to the content of the 

fat B (fat A/fat B) ranges from 0.5 to 5.5, and 
the oil phase contains 4.5 to 10.5% by mass 
of a trisaturated triglyceride constituted only 
with a saturated fatty acid having 16 or more 
carbon atoms.

Enzyme stabilization
Lenoir, P.M., Dow Global Technologies LLC, 
US7928052, April 19, 2011

A method is disclosed for stabilizing 
liquid enzyme-containing liquid formula-
tions by adding at least one boron compound 
and at least one a-hydroxy-mono-carboxylic 
acid or the salt of an a-hydroxy-mono-car-
boxylic acid capable of forming an enzyme-
stabilizing compound. An enzyme-stabilized 
formulation is disclosed comprising an 
a-hydroxy-mono-carboxylic acid or the salt 
of an a-hydroxy-mono-carboxylic acid, a 
boron-containing compound capable of com-
plexing with an a-hydroxy-mono-carboxylic 
acid, the complex formed by the boron com-
pound and an a-hydroxy-mono-carboxylic 
acid, and an enzyme. The invention applies to 
both enzyme concentrate raw materials, and 
to useful product formulations.

Detection and analysis of 
biodiesel in fuels 
Kauffman, R.E., Herguth Technologies, Inc., 
US7927877, April 19, 2011

A method of analyzing biodiesel content 
in a fuel sample generally includes provid-
ing a fuel sample including at least one of a 
biodiesel and other diesel fuel; mixing a pre-
determined amount of solvent to the fuel 
sample, wherein the fuel sample is soluble in 
the solvent; mixing a predetermined amount 
of water to the fuel sample; analyzing the 
fuel sample for a change; and associating the 
change with a biodiesel content in the fuel 
sample.

Fatty acid synthetase, 
polynucleotide encoding the 
same, and uses thereof
Ochiai, M., Suntory Holdings Limited, 
US7927845, April 19, 2011

The present invention provides fatty acid 
synthetases which are responsible for novel 
fatty acid synthesis, polynucleotides which 
encode such fatty acid synthetases [e.g., a 
polynucleotide comprising (i) a polynucle-
otide consisting of the nucleotide sequence 
of Positions 1 to 12486 of SEQ ID NO: 1, or 

(ii) a polynucleotide which hybridizes under 
stringent conditions to a polynucleotide com-
prising a nucleotide sequence complementary 
to the nucleotide sequence of Positions 1 to 
12486 of SEQ ID NO: 1, and which encodes 
a protein having a fatty acid synthetase activ-
ity], expression vectors and transformants 
comprising such polynucleotides, methods 
for producing food and other products using 
such transformants, food products produced 
by such methods, and methods for assessing 
and selecting lipid-producing test fungi.

Composition and method for 
enhancing eggs
Grusby, A .H., Archer Daniels Midland 
Company, US7927648, April 19, 2011

A blend is provided for enhancing or 
replacing eggs in foods. The blend, when 
mixed with natural liquid egg,s liquid egg sub-
stitute, or whole egg powder and water, pro-
vides an edible egg product having a higher 
level of protein and lower levels of cholesterol 
and fats per serving than the levels normally 
found in natural eggs. The blend includes 
major amounts of a soy protein concentrate 
and minor amounts of lecithin. The lecithin 
is preferably a de-oiled lecithin obtained 
from soy beans. In an alternative embodi-
ment, the blend includes a soluble dietary 
fiber, such as a digestion-resistant maltodex-
trin soluble dietary fiber, in addition to the 
soy protein and lecithin. The dietary fiber is 
present in an amount less than the amount of 
the soy protein but greater than the amount 
of lecithin.

Composite sheet material and 
process of making   
Canfield, V.R., et al., Building Materials Invest-
ment Corp., US7928023, April 19, 2011

A composite sheet material, useful as a 
component of roofing shingles, and a process 
of making same, which includes a glass fiber 
web bound with a thermosetting resin which 
includes a fatty acid amide having the struc-
tural formula RCOONH2, where R is a C8–
C25 alkyl.

Patent information is com-
piled by Scott Bloomer, a 
registered US patent agent 
with Archer Daniels Midland 
Co., Decatur, Illinois, USA. 
Contac t  him at  scot t _
bloomer@admworld.com.

Publications
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BIOTECHNOLOGy NEWS 
(CONTINUED FROM PAGE 419)

As an undergraduate at Dalhousie Uni-
versity, Sullivan majored in food science 
because she “wanted to learn the why behind 
the foods people eat and thought it would be 
interesting to dissect different foods and see 
what they’re made of.” Her undergraduate 
research project focused on yeast floccula-
tion in beer. 

During her senior year, Sullivan com-
pleted a summer internship at Ocean Nutri-
tion Canada, a Dalhousie company that 
refines imported oil from anchovies, sardines, 
and mackerel. There, she learned about the 
benefits of omega-3 fatty acids from fish oils 
and decided to pursue doctoral research in 
the area.

“I was won over by how fish oils can do 
so many good things for people and by the 
many different ways that these oils can be 
incorporated into foods and supplements,” 
she said. “They are very versatile, but there 
are also many challenges that remain to be 
solved.” 

After completing her education, Sulli-
van plans to work in the dietary supplement 
industry, where she can continue to work on 
the challenges related to omega-3 fatty acids 
and other functional lipids.

Sullivan may be contacted at JCSULLIV@Dal.
Ca. Kathy Heine is managing editor of inform. 
She may be contacted at kheine@aocs.org. 

actively “choose” to grow slower when water 
becomes limiting, although they still have 
enough resources to keep growing.

In the second paper, early leaf growth, 
which is driven by cell division, was chosen 
as a model for mechanisms underlying this 
active growth inhibition. Skirycz et al. (Plant 
Cell, in press) found that the plant hormone 
ethylene shuts down leaf growth very quickly 
once the plant detects limited water avail-
ability. If the stress is temporary, growth can 
resume. These results indicate new avenues to 
investigate in developing crop varieties that 
can keep on growing during mild and tem-
porary droughts, avoiding yield losses, and 
resulting in higher crop productivity.

Monsanto’s  
drought-resistant corn
Th e  US  De par t m ent  o f  A g r i c u l t u re 
announced on May 11 that the Obama admin-
istration was seeking to allow unlimited sale 
of a corn variety genetically engineered by 
Monsanto Co. to resist stressful environmen-
tal conditions such as drought.

The market could be large. According 
to The New York Times (http://tinyurl.com/
NYTimes-GEcorn), up to 40% of crop-loss 
insurance claims are due to heavy or moder-
ate drought. Similarly, losses worldwide in 

corn-growing regions run about 15% annu-
ally, or even higher under severe conditions.

In the notice that appeared in the 
federal Register (http://tinyurl.com/FedReg-
May-11) the USDA noted that, while the 
modified corn is unlikely to pose a plant pest 
risk, thus allowing the USDA to seek dereg-
ulation, many corn varieties on the market 
match Monsanto’s strain in their water use.

The New York Times reported that the 
USDA’s draft environmental assessment said, 
“The reduced yield [trait] does not exceed 
the natural variation observed in region-
ally adapted varieties of conventional corn. 
Equally comparable varieties produced 
through conventional breeding techniques 
are readily available in irrigated corn produc-
tion regions.”

It is notable, said the Times, that Mon-
santo, in collaboration with BASF, engineered 
this resistance with a single gene, called cold 
shock protein B, derived from the bacterium 
Bacillus subtilis.

Pioneer Hi-Bred International ( John-
ston, Iowa, USA) began offering drought-
resistant corn in Texas, Colorado, Kansas, and 
Nebraska this growing season. Pioneer’s corn, 
however, required no government approval 
because it was developed through traditional 
breeding.

Comments on the possible approval 
of the Monsanto corn were accepted by the 
USDA until July 11, 2011.

Introduced gene may 
harm plant development
Scientists at the University of Delhi (New 
Delhi, India) reported that inserting a bacte-
rial gene that makes the protein Cry1Ac into 
genomes of plants appears to cause develop-
mental defects, growth retardation, and ste-
rility in the plants, according to The Telegraph 
newspaper (Calcutta, India).

The research, led by Pradeep Burma, 
a plant geneticist at the University of Delhi 
South Campus, showed in laboratory experi-
ments that modifying cotton or tobacco with 
Cry1Ac, a protein that is toxic to some insects, 
led to crop damage. Burma told The Telegraph 
(http://tinyurl.com/protein-damage), “We 
find a very strong correlation between the 
levels of Cry1Ac and abnormalities—higher 
the levels of Cry1Ac in the plants, the greater 
the damage.” 

Burma also indicated that genetically 
modified (GM) crops containing Cry1Ac 
are safe for consumption and will not cause 
damage to other crops or the environment. 
Burma pointed out that “[These findings] 
reveal a previously unrecognised effect on 
GM plant development.”

The results appeared in the Journal of 
Bioscience 36:363–376 (2011) [doi 10.1007/
s12038-011-9074-5]. n

NOTHING FISHy 
(CONTINUED FROM PAGE 462)

MANUFACTUReR’s  
RePReseNTATIVe

Chemical background – including 
retirees selling to cosmetics, toilet-
ries, household, industrial product 
companies.  Client lists provided.  
Contact Kathleen@hoganff.com
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Introducing the Anderson
12” HivexTM Series Expander

DURABILITY REPEATABLE RESULTS

This new Anderson HivexTM

processes soybeans up to 2500 MTPD & high 
oil content seeds between 400-500 MTPD.  
It reduces oil content to 25-30%  R.O. in high 
oil seeds and efficiently shears the oil cells 
to increase extractor capacities 25-50%.

Features:
• Oil Drainage Cage
• Anderson Expeller®  Shafts
• VFD Main Drive
• Hydraulically Operated Choke
• VFD Driven Feeder

6200 Harvard Avenue, Cleveland, Ohio  44105  U.S.A.
Phone:  (216) 641-1112  •  Fax:  (216) 641-0709
Website:  http://www.andersonintl.net

Contact us today to learn more
about how this unique oilseed
processing machinery can benefit
your current or future requirements.
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