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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 technology 
of fats, oils, surfactants, and related materials.
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Oilseeds of the future
To find out about some of the modified oilseeds working their way 
through the research and development pipeline, inform recently 
solicited information from a variety of companies and research 

presents the responses received for canola/rapeseed/mustard.

A novel CLA production method comes to light

ultraviolet light.

Interview: Hector Carlos Autino
inform

Raw material sources for the long-chain omega-3 
market: Trends and sustainability. Part 3
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Widespread methods and new analytical 
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June 10–12, 2009. XIII CID (Comi-
tato Italiano Derivati Tensioattivi) 
Meeting, Palazzo Gnudi, Bologna, 
Italy. Information: www.ciditalia.
it.

June 11–12, 2009. Oil & Oilseed Inno-
vation Asia 2009, Beijing, China. 
Information: www.globaleaders.
com/en/2009/oilseed.

June 14–16, 2009. International Oil 
Mill Superintendents Association, 
Summer Convention, Holiday Inn, 
Kansas City, Missouri, USA. Infor-
mation: www.iomsa.org.

June 15–17, 2009. 25th Nordic Lipid 
Symposium, Hotel Marienlyst, Hels-
ingør (Elsinore), Denmark. Informa-
tion: www.essentiel.dk/lipidforum. 

June 20–24, 2009. 126th American 
Seed Trade Association Annual 
Convention, Hyatt Regency Scotts-
da le Resor t & Spa at Gainey 
Ranch, Scottsdale, Arizona, USA. 
Information: www.amseed.com/
mtg_2009ac_index.asp.

June 22–26, 2009. 50th Conference 
Production and Processing of Oil-
seeds, Herceg Novi, Montenegro. 
Information: http://tehnol.ns.ac.
yu /oglasnatabla /tablaposmeru.
php?tabla=ZA.

June 23–25, 2009. 13th Annual Green 
Chemistry and Engineering Confer-
ence: Innovating for the Future, Mar-
riott Inn and Conference Center, 
College Park, Maryland, USA. Infor-
mation: http://acswebcontent.acs.
org/gcande.

June 24–25, 2009. 4th International 
Symposium on Dietary Fatty Acids 
and Health, Frankfurt am Main, 
Germany. Information: www.euro-
fedlipid.org/meetings.

June 28–July 3, 2009. Lysophos-
pholipid Mediators in Health and 
Disease, Carefree, Arizona, USA. 

-

website.

June 6–10, 2009. Institute of Food 
Technologists’ Annual Meeting and 
Expo, Anaheim, California, USA. 
Information: www.ift.org.

June 8–10, 2009. Midwest AOAC 
Annual Meeting & Exposition, 
Embassy Suites on the River, Des 
Moines, Iowa, USA. Information: 
www.midwestaoac.org.

June 9–11, 2009. Food Proteins 
Course: Properties, Functionalities 
and Applications, Anaheim, Cali-
fornia, USA. Information: phone: 
(USA) +1-847-380-1552 or (Europe) 
+31-30-225-2060; e-mail: ikraak@
bridge2food.com; www.bridge2food.
com.

-

-
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June

*Corporate member of AOCS who supports the Society through corporate membership dues.

Bold type  new listing
For details on these and other upcoming 
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Advertising Instructions and Deadlines:
Closing date is approximately the first of the month 

materials must be in final form for press upon mate-

risk. Send insertion orders and mechanical materials 
to advertising offices at the address listed above.

-
tising copy that in its opinion is unethical, misleading, 
unfair, or otherwise inappropriate or incompatible 
with the character of inform. Advertisers and advertis-

-
ments printed and also assume responsibility for any 
claims arising therefrom made against the publisher.

AOCS Advertising

Chemists’ Section, Cotton Oil 
Press Journal of the Oil and Fat Industries,

Oil & Soap
JAOCS
assumes no responsibility for statements or opinions 
of contributors to its columns.

inform

-

inform, P.O. 

Subscriptions to inform for members of the American 

An individual subscription to inform

Journal of the Ameri-
can Oil Chemists’ Society and inform combined are now 

is available at www.springer.com/pricelist. Claims for 

of change of address must be received two weeks 

-
ship information and applications can be obtained 

items for internal or personal use, or the internal 
or personal use of specific clients, is granted by the 

users registered with the Copyright Clearance Center 

AOCS Meeting Watch

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

Information: https://secure.faseb.
org/FASEB/meetings/summrconf/
selecttopic.aspx.

June 29–July 1, 2009. 4th Annual Bio-
fuels Markets & Jatropha Asia, Mil-
lennium Hotel, Jakarta, Indonesia. 
Information: www2.greenpower-
conferences.co.uk/v8-12/Prospectus/
Index.php?sEventCode=BF0906ID.

June 29–July 3, 2009. 17th European 
Biomass Conference and Exhibition, 
CCH-Congress Center, Hamburg, 
Germany. Information: www.con-
ference-biomass.com. 

July 1–3, 2009. 6th GERLI (Groupe 
d’Etude et de Recherche en Lipi-
domique) Meeting, Rennes, France. 
Information: www.gerli.com/calen-
drier2.htm.

July 1–3, 2009. 4th International 
Dietary Fibre Conference, Schönb-
runn Palace, Vienna, Austria. Infor-
mation: www.icc.or.at/events/df09.

July 9–10, 2009. Jatropha Markets 
Americas, Mexico City, Mexico. Infor-
mation: www2.greenpowerconfer-
ences.co.uk/v8-12/Prospectus/Index.
php?sEventCode=BN0907MX.

July 12–15, 2009. 86th Canadian Seed 

Trade Association Annual Meeting, 
Westin Whistler Resort & Spa, Whis-
tler, British Columbia. Information: 
www.cdnseed.org.

July 12–15, 2009. 96th Annual 
Meet ing of  the Internat iona l 
Association for Food Protection, 
Grapevine, Texas, USA. Informa-
tion : www.foodprotection.org /
meetingsEducation/2009ammain.
asp. 

July 19–22, 2009. Sixth Annual 
World Congress on Industrial Bio-
technology & Bioprocessing, Palais 
des congrès de Montréal, Québec, 
Canada. Information: www.bio.org/
worldcongress.

July 19–24, 2009. Molecular and 
Cellular Biology of Lipids, Gordon 
Research Conferences, Waterville 
Valley Resort, Waterville Valley, 
New Hampshire, USA. Informa-
t ion : w w w.grc .org /programs.
aspx?year=2009&program=lipids. 

August 2–4, 2009. 5th Annual Practi-
cal Short Course on Water Issues & 
Technologies, College Station, Texas, 
USA. Information: http://foodpro-
tein.tamu.edu/separations/scwater.
php.

July

August

CONTINUED ON PAGE 335

org/meetings.

Antioxidants Short Course, Sydney, Austra-

Conference, Toronto, Ontario, Canada. 
www.aocs.org/meetings.

Meeting of the Canadian 

www.
aocs.org/meetings.
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Catherine Watkins

“Better food starts with better seed,” Monsanto Co. sug-
gests in a promotional booklet. Monsanto is not alone in this 
thought: Seed breeders the world over are working to modify 
oilseeds to improve the nutritional value of their oils and to 
provide better functionality for food formulation applications. 
To find out about some of the modified oilseeds working their 
way through the research and development pipeline, inform
recently solicited information from a variety of companies 
and research institutions via an e-mailed questionnaire. 

The responses—which will be printed in three parts in May (canola/

rapeseed/mustard), June (cottonseed and flax), and July (safflower, soy, and 

sunflowerseed)—are by no means exhaustive. Some institutions or companies 

declined to participate (for example, the Donald Danforth Plant Science Center 

and Syngenta AG). Others are conducting modification work dealing only with 

industrial oils or agronomic traits. 

Nonetheless, a number of researchers did participate. Here—primarily in 

their own words—is the latest information about a variety of breeding programs 

being conducted around the world.

CANOLA/RAPESEED/MUSTARD (Brassicaceae)
Agriculture and Agri-Food Canada Saskatoon Research Centre, 
Saskatchewan, Canada
What: Low-erucic acid Ethiopian mustard (Brassica carinata).

How: Conventional interspecific crossing and backcrossing techniques. 

Following that, pedigree breeding and microspore culture.

When: Field-testing of advanced strains is occurring now. Seed is expected 

to be available in two to three years (including seed scale-up) for 

industrial applications and five years for food uses.

Benefits: Platform profile for further genetic modification.

Samples: Samples are expected to be available in two years.

Contact: Kevin Falk, research scientist (Kevin.Falk@agr.gc.ca).

BASF Plant Science Co., BASF Agricultural Centre, Limburgerhof, 
Germany 
What: Production of healthful fatty acids in canola oil (Brassica napus):

Three products are being developed for a broad range of market 

applications: (i) omega-6 fatty acid arachidonic acid (ARA) for infant 

food formulas, (ii) omega-3 fatty acid eicosapentaenoic acid (EPA) 

Oilseeds 
of the future: 

Part 1
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for food, feed, and dietary supplement applications, 

and (iii) a mixture of eicosapentaenoic acid (EPA) 

and docosahexaenoic acid (DHA) for food, feed, and 

dietary supplement applications. 

  Higher plants do not produce these healthful fatty 

acids, but a number of other organisms such as algae, 

fungi, and mosses do. Genes from such organisms 

were identified, characterized, and transferred into 

canola by genetic transformation. After an extensive 

selection process, the best combination was taken 

forward into development. Plants with commercial 

levels of ARA, EPA, and EPA/DHA in the canola oil 

have been identified and are currently being devel-

oped into commercial products.

How: Genetic modification (genes for the synthesis path-

ways are transferred into oil crops).

Benefits: The BASF EPA/DHA canola oil product will deliver 

a similar percentage of EPA and DHA as traditional 

marine oils, typically certain types of fish oil. Health 

benefits for the consumer include reduced risks for 

cardiovascular diseases, certain neurodegenerative 

diseases, inflammatory diseases, and cancers—backed 

by scientifically proven health claims. An additional 

consumer benefit will be the convenience of use 

through the ability to increase intake of EPA/DHA 

in a form that is more readily available and assimi-

lated into today’s diets. 

When: Commercial levels of ARA and EPA have been 

obtained in canola oil. Performance field tests have 

been completed, further and extensive agronomic 

and yield trials are actively ongoing in a number of 

potential geographic growing regions. Commence-

ment of commercial production is envisaged some-

time within the next five to seven years.

Samples: Samples of oil will be available for further testing 

and evaluation within the next 12 to 24 months.

Contact: Andy Beadle, ARA/EPA/DHA Project Manager 

(Andrew.beadle@basf.com).

Commonwealth Scientific and Industrial Research Organisa-
tion (CSIRO), Canberra, Australia
What: Canola (Brassica napus) and cottonseed (Gossypium 

hirsutum) plants engineered to produce oil contain-

ing EPA and DHA.

How: Genetic modification: Food Futures National Research 

Flagship researchers have taken key LC-PUFA genes 

from marine microalgae, a form of lower plant, and 

transferred them to land plants. “In a world first, the 

team was able to demonstrate synthesis of the key 

nutritionally active omega-3 LC-PUFA, EPA and 

DHA, in the seed oil of the model oilseed plant Ara-
bidopsis thaliana,” CSIRO’s Surinder Singh explains. 

Following this key breakthrough, the team has been 

working to transfer an optimized group of microal-

gal omega-3 LC-PUFA encoding genes into canola 

and cotton.

Benefits: The primary sources of omega-3 LC-PUFA in the 

human diet are fish and marine algae. Two trends indi-

cate that there is an urgent need for novel sources of 

omega-3 LC-PUFA in the diet. First, the awareness 
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of the need to increase one’s intake of omega-3 

LC-PUFA is growing among consumers, health pro-

fessionals, and the food industry, leading to a steadily 

increasing demand. Second, fish-derived sources of 

omega-3 LC-PUFAs are under pressure because of 

the need to conserve and manage marine ecosystems. 

“Algal sources of omega-3 LC-PUFA are very expen-

sive and unlikely to supply the expected demand,” 

Singh suggests. 

  Canola or cottonseed oil containing EPA and 

DHA can revolutionize the ability of agrifood indus-

tries to deliver the nutritional benefits of LC-PUFA. 

For example, this type of oil can be used directly 

to produce omega-3-enriched margarines, fish and 

animal feeds, as an ingredient in other processed 

foods, as a nutritional supplement (such as in infant 

formula), and in specialized nutraceutical applications 

and will go a long way in meeting the projected world-

wide increase in demand for omega-3 LC-PUFA. 

When: The technology has progressed beyond proof-of-

concept stage. Commercial production of omega-3 

LC-PUFA canola and/or cottonseed is targeted to 

begin in 2015. 

Samples: Samples are not available currently. No date has been 

set for their availability.

Contact: Surinder Singh, group leader, Oilseeds Group 

(surinder.singh@csiro.au).

National Research Council of Canada, Plant Biotechnology 
Institute, Saskatoon, Saskatchewan, Canada
What: High-nervonic acid Ethiopian mustard (Brassica cari-

nata): The proportion of nervonic acid (24:1Δ15) has 

been raised from 2% in WT (nontransformed wild 

type) to 45% in the transgenic lines containing a pro-

prietary KCS (3-Ketoacyl-CoA Synthase) gene.

How: Genetic modification.

When: Stable fourth-generation (T4) transgenic lines were 

tested under confined field trials near Saskatoon in 

the summers of 2007 and 2008. Limited quantities of 

seed are available for planting now; another confined 

transgenic field trail is planned for this year. Scale-up 

will follow in 2010.

Benefits: There is an increasing interest in the production 

of high-nervonic acid oils for pharmaceutical and 

nutraceutical applications. Such oils have value for 

symptomatic treatment of neurodegenerative diseases 

involving sphingomyelin impairment (e.g., multiple 

sclerosis, Parkinson’s disease) and as supplements in 

infant formula and baby foods.

Samples: Although small samples have been made available to 

some commercial labs and university research pro-

grams, there is still a need to assess the safety of the 

high-nervonic acid oil for routine human and animal 

consumption. The researchers anticipate the new oil 

will be available for use by the pharmaceutical/nutra-

ceutical/nutritional supplement industries within five 

years.

Contact: David C. Taylor, senior research officer (David.

Taylor@nrc-cnrc.gc.ca).

National Research Council of Canada, Plant Biotechnology 
Institute, Saskatoon, Saskatchewan, Canada
What: Increased phytosterol content in canola (Brassica 

napus, canola line DH12075).

How: Genetic modification (using a gene from Arabidopsis 
thaliana).

When: Seed is expected to be available in five to seven years, 

with oil available for use by the food industry in five 

to 10 years. 

Benefits: The effectiveness of phytosterols in lowering low-
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This photo illustrates the seed difference between the new XCEED™ canola derived from  (yellow seed) and traditional 
 canola (black seed).



    
M

ay 2009 inform

279

Oilseeds of the future

density lipoprotein cholesterol in humans has been 

established by medical research. Phytosterol-contain-

ing foods with therapeutic claims have been approved 

by the FDA and are now available in the marketplace. 

“Our objective is to broaden the health benefits of the 

canola oil, and help to generate added value to pro-

ducers and processors,” researcher Jitao Zou says.

Samples: Samples should be available for evaluation in a 

year.

Contact: Jitao Zou (Jitao.zou@nrc-cnrc.gc.ca).

Viterra Inc., Saskatoon, Saskatchewan, Canada
What: (i) XCEED™ canola—canola-quality Brassica juncea

with the Clearfield® production system and (ii) high-

stability B. juncea.

How: Conventional plant breeding was used, including muta-

genesis, for both varieties. (i) Oriental mustard (B. 
juncea) was converted to XCEED canola by reducing 

the erucic acid and glucosinolate content and raising 

the oleic content to be equal to those found in canola 

from B. napus. These changes were made by exploit-

ing rare fatty acid variations within B. juncea and 

interspecific crossing with B. rapa to reduce the glu-

cosinolate content. Clearfield technology provides 

resistance to imidazolinone herbicides. This trait was 

created by interspecific crossing with B. napus and 

mutagenesis. (ii) High-stability XCEED canola has 

a high oleic acid content and reduced polyunsatu-

rated fatty acid content. Mutagenesis has been used 

to create this trait. All production is classed as non-

genetically modified in international markets.

Benefits: (i) XCEED canola has greater heat, drought, and 

frost tolerance than other canola cultivars, which 

expands and stabilizes canola production and there-

fore the supply of canola oil. XCEED canola has low 

seed chlorophyll content, which reduces the cost of 

refining. XCEED canola protein has been found to be 

suitable for food applications. The seed has a yellow 

seed coat with low fiber content, which provides a 

high-quality meal with good protein digestibility. 

(ii) High-stability oil will not oxidize as quickly as 

traditional canola, which reduces the need for hydro-

genation and thereby reduces trans-fat content in the 

oil.

Product (i) In test crushes conducted on canola-quality B. 
summary: juncea, the US Food and Drug Administration (FDA) 

and Health Canada found that the oil produced was 

equivalent to canola oil from B. napus and B. rapa.

Likewise, the FDA and the Canadian Food Inspec-

tion Agency says the meal was acceptable as canola 

meal. Subsequent studies conducted by the Canola 

Council of Canada have shown that the meal has good 

palatability and superior protein digestibility. ( ii) 

High-stability B. juncea has not yet been fully evalu-

ated. However, conventional canola-quality B. juncea
oil has been found to have good oxidative stability 

in comparison with conventional canola oil from B. 
napus (Journal of the American Oil Chemists’ Society
85:693–699, 2008).

When: (i) XCEED canola will be in commercial production 

in Canada and Australia in 2009. It will be available 

in the USA in 2010. (ii) High-stability B. juncea vari-

eties are still in the development stage. It will likely 

be five years before high stability B. juncea varieties 

are commercially available.

Samples: XCEED samples are available for evaluation. High-

stability B. juncea samples should be available in 

2012.

Contact: Derek Potts (Derek.Potts@Viterra.ca).

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

A field of XCEED canola in Canada
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Andrew Proctor and Vishal Jain

The dietary importance of conjugated linoleic acid 
(CLA) in promoting health and longevity is well 
known to consumers, lipid scientists, and oil indus-
trialists, especially its role as an anti-obesity, anti-
cancer, and anti-heart disease agent. However, 
obtaining enough CLA to gain these benefits can 
be difficult in a balanced diet, since bovine foods 
are the main source of CLA and a person would 
need to consume large quantities of dairy and beef 
fat to get the recommended 3 g CLA/day. The chal-
lenge is to produce CLA-rich foods inexpensively 
so as to allow optimal CLA intake while avoiding an 
undesirable increase in dietary fats. CLA has been 
produced by intra-esterification and fermentation, 
but these are expensive and tedious methods. 

In recent research at the Department of Food Science and 

Nutrition, the Division of Agriculture, University of Arkansas (Fay-

etteville, USA), a 20–25% CLA vegetable oil, mainly trans,trans-

CLA, was produced by simply irradiating high-linoleic acid oils, 

such as soybean oil, with ultraviolet (UV) light in the presence of 

an iodine catalyst. The process involves simple catalytic isomer-

ization of oil linoleic acid to CLA followed by a second, final step 

to remove iodine. This technology would seem to be counterintui-

tive, since it is common knowledge that light is detrimental to oil 

quality, owing to photo-oxidation. However, care is taken to de-gas 

the oil prior to light processing, and the iodine catalyst is added 

under a nitrogen blanket. There is little sign of oxidation in the final 

product. MS student Shivangi Kelkar found that irradiation pro-

cessing does not affect the oxidative stability of oil as compared 

with commercial refined, bleached, and deodorized soybean oil. 

Furthermore, the process is fairly “green” since no organic solvents 

or high-temperature processing is involved. 

The project began when graduate student Rahul Gangidi in 

our laboratory found that he could obtain a trace of CLA simply 

by exposing soybean oil containing dissolved iodine to UV radia-

tion. Ph.D. student and AOCS Honored Student Vishal Jain carried 

out subsequent work by using a custom bench-scale photo-irradi-

ation unit. However, it took many days to obtain soybean oil with 

around 20% CLA. We then received a US Department of Agri-

culture (USDA) grant to develop a pilot-scale system, which Jain 

built. This pilot-scale system produces 20% CLA in a matter of 

hours. (Other important sources of funding have been the Arkan-

sas Soybean Promotion Board, Arkansas Biosciences Institute, and 

The University of Arkansas Institute of Food Science and Engi-

neering, who have all made significant financial contributions to 

support the research.)

Jain also showed the importance of iodine removal in pro-

ducing clear, stable oil and is exploring optimizing the iodine 

removal by adsorption methods for optimal oxidative stability. We 

found that the more highly processed the oil is, the greater are the 

CLA yields. MS student Tanushree Tokle is exploring the effect 

of various minor soybean oil components and peroxides on CLA 

yields and subsequent oxidative stability 

Doctoral student Rahul Lall is conducting detailed studies 

using high-performance liquid chromatography (HPLC) and fatty 

acid analysis of FAME (fatty acid methyl esters) to determine tri-

acylglyceride changes in the oil during photo-irradiation and the 

possibility of producing CLA-rich extracts for health and nutri-

tional products. Preliminary work suggests that it would be pos-

sible to produce a 70% CLA extract. Our first HPLC findings were 

well received when presented as an invited paper at the 2008 AOCS 

Annual Meeting & Expo. In 2008 we received a USDA equipment 

grant to upgrade our analytical and preparative HPLC capabili-

ties. MS student Jeta Kadamne is developing a Fourier-transform 

infrared (FTIR) spectroscopy method to measure the CLA levels 

method comes to light
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more quickly than is possible by gas chromatographic FAME anal-

ysis; we have been in touch with Magdi Mossoba at the US Food 

and Drug Administration (FDA) for guidance concerning FTIR 

chemometrics. 

Whitney Gammill, an undergraduate chemistry student, is con-

ducting her Honors thesis research work in our laboratory evaluat-

ing the potential of a number of high-linoleic acid oils as starting 

material for CLA-rich oils. She presented her work at the 2008 

AOCS Annual Meeting & Expo and won first prize in the AOCS 

Health and Nutrition Division poster competition.

We have just started working with nutritionist Latha Deva-

reddy, an assistant professor in the Department of Food Science, 

who is conducting a preliminary animal study on the effectiveness 

of high-CLA soybean oil in rats. Recent results showed that 1% 

trans,trans-CLA soy oil reduced the serum cholesterol in obese 

rats by 38%; other data should be available soon. We have applied 

for a USDA grant to produce specific trans,trans-CLA isomers, 

concentrated triacylglycerol fractions, and specific triacylglycerol 

species for nutrition studies to gain valuable information toward 

obtaining a healthy blend of oil. 

On completion of the processing, quality, and basic analytical 

studies, the focus will turn to developing CLA-based food prod-

ucts. We have already done some preliminary product develop-

ment work. To explore the heat stability of CLA-containing oil, 

we produced CLA-rich potato chips. The oil in the chips contained 

as much CLA as the original oil before frying, demonstrating the 

stability of the CLA at frying temperatures and ease of deposition 

in the chips. Thus, a few chips would provide the projected daily 

CLA requirement for optimal health benefits. 

The University of Arkansas has filed a provisional patent on 

the CLA production method, and some companies are express-

ing interest both locally and internationally. Furthermore, students 

at the Sam Walton College of Business, University of Arkansas, 

selected the patent as a basis for preparing a business plan to enter 

the national Governors Cup Business Plan competition where they 

will present their idea to various companies, entrepreneurs, and 

venture capitalists. 

CLA-rich soybean oil production, analysis, nutrition, product 

development, and business potential are providing exciting multi-

disciplinary opportunities to explore the future of this novel com-

modity. We are looking forward to further developments regarding 

the technical properties and commercial viability of this oil. 

Andrew Proctor is a professor of food science at 
the University of Arkansas, an AOCS Governing 
Board member, and a senior associate editor for 
the 

and he has had leadership responsibili-
ties in the AOCS Professional Educators Common 
Interest Group.  

Vishal Jain is a post-doctoral scientist in the 
Department of Food Science at the University of 
Arkansas, a 2007 AOCS Honored Student, and a 
recipient of the 2007 AOCS Peter & Claire Kalus-
tian Scholarship; and he has a leadership role in 
the AOCS Student Common Interest Group. 
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100 years! 
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This month we 
present part two of 
our interview with the 

Section
Eduardo Dubinsky

Q. As President of LA-AOCS, how do you 

assess the new policy of AOCS toward its 

Sections? What would be necessary to consolidate an 

organization on the fats and oils specialty at a Latin 

American level? 

A. We are going through a period of change; we 

cannot ignore the importance of AOCS, which 

is without doubt the most powerful and important 

organization at a global level in our field, and this is 

crucial and must be taken into account. This is why 

our management is trying to adapt to this new way of 

working, and AOCS shall also have to adapt to this 

change. I have no doubt that in time the new way of operating with 

Latin America will gradually improve and become better.

Latin America has a huge potential, and this is the reason why 

we both must walk on a path of consolidation that, together with 

the contributions that each organization can make, will be crowned 

with success.

On the other hand, the commitment of our adherents and 

members, their contributions and our drive, shall be decisive for 

allowing us to grow gradually but without pause. I am sure that we 

shall achieve this.  

Q. What should be done to consolidate the collaboration 

among the existing organizations in Latin America—

ASAGA, CORCHIGA (La Corporación Chilena de Aceites y 

Grasas), and SBOG (Sociedade Brasileira de Óleos e Gorduras)? 

And among these organizations and AOCS? 

A. As I mentioned before, everything depends on adaptability. 

The three organizations have maximized their actions, they 

The first part of this interview with Hector Carlos Autino, president of AOCS’ Latin 
American section, appeared in the April 2009 issue of inform.

Hector Carlos Autino

Interview

have consolidated throughout time, they are strong and deserve 

our consideration. These organizations are pillars; their history 

will act as a bridge for shaping new regional associations. Regard-

ing AOCS, within this process of change the relationship will con-

solidate in time, and I have no doubt that it will become a fruitful 

one. The presence of Carlos Molina, from CORCHIGA, on the 

AOCS Governing Board is a tipping point for the consolidation 

and strengthening of our relationship and joint work.  

Q. What actions will LA-AOCS carry out to compensate 

the lack of associations in the northern area of the region 

related to fats and oils?

A. As soon as I was elected president I appointed regional del-

egates in the different epicenters within the region. I wish 

to point out Colombia’s action, where we are about to join forces 

with some local organizations to constitute a local technical-sci-

entific association in that country. Roberto Berbesi, as the Sec-

tion’s vice president, is working very hard on this issue, in which 
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Mexico and Central America, Paraguay, Uruguay, Bolivia, Peru, 

and other countries within the Andean Pact are represented. This 

shall also contribute to maximize our actions in the entire region. 

We feel optimistic and our goals are clear, but above all they are 

logical and capable of achievement. 

Q. What is the central subject of the next Latin American 

congress to take place in November 2009, in the city of 

Rosario, Argentina?  

A. The motto of the congress is “Knowledge integration to 

create value.” The main subjects of this new congress, an 

exciting event that receives our maximum attention, shall be the 

introduction of new technologies that promote operational effec-

tiveness and efficiency in the oils and fats industry and new dis-

cussions about safety, sustainability, health, and environmental 

protection. 

Q. Considering that novelty is more attractive than what’s 

already known, how does ASAGA plan to make this con-

gress different from the one that took place, not long ago, in Argen-

tina in 2005? 

A. ASAGA has an  important organization and structure, which 

are strongly influenced by continuous improvement, so we 

believe that since the 2005 Congress was so successful, the 2009 

Congress will undoubtedly exceed that success, or at least equal it. 

Rosario has been selected as the venue city due to the importance 

of the oil industry complex located in the area, and because it may 

be considered as the largest production region at the global level. 

The Metropolitano Centro de Eventos & Convenciones is located 

in a strategic area of the city, and is a part of the attractions that the 

13th Latin American Congress on Edible Fats and Oils will offer. 

The Congress already has its logo and has defined a large part of 

the tentative program. This clearly shows the way in which ASAGA 

works, now increased by the collaboration of LA-AOCS members, 

which will undoubtedly improve our actions, optimizing manage-

ment in search of excellence.    

Q. There is a conception or a preconception that the Con-

gresses in Argentina do not include issues of interest to 

the countries in the northern region of Latin America. How does 

ASAGA plan to attract attendees coming from the northern coun-

tries in the region? 

A. Tropical and nonconventional oils that attract the interest of 

colleagues from the northern region will be subjects in the 

13th Latin American Congress on Edible Fats and Oils. We have 

created a subcommittee to develop this issue, which is directed by 

Roberto Berbesi, from Colombia; and integrated also by Carlos 

Ramírez, from Mexico; and Jesús Dueñas, from El Salvador, who 

will be responsible for the lecture program about tropical oils. 

Our representative in Peru, Luis McFarlane, is also working on 

issues concerning fish oils, and this clearly shows our desire to 

offer regional issues of interest to the entire continent.

We are also working, together with AOCS, in the organization 

of events in the northern region of South America during 2009, to 

achieve a north-south balance and to prove that we are interested in 

Latin America as a whole and not only in part of the continent.   

Q. What is the future of the oils and fats industry, at a Latin 

American level, in the context of the uncertainty caused 

by the world’s financial crisis? 

A. As I mentioned while analyzing the Argentine perspective, 

all of the countries that are part of Mercosur (the Andean 

Community and the Common Market of the South)—Brazil, 

Argentina, Paraguay, Bolivia, and Uruguay—produce 120 MMT 

of soybean and process almost 80% of such production. These 

values greatly exceed production in the United States, which holds 

the position as the largest world soybean producer, with almost 85 

MMT. This clearly points out the potential of this region of the con-

tinent to become the world’s grain provider. This is very important 

because it will surely become the safeguard required to tackle the 

crisis in this area of the continent. On the other hand, the develop-

ment of palm in the northern region, its growth and strategic posi-

tioning in comparison to soybean, and its possibility for replacing 

the latter in cooking oils and vegetable margarines, as well as its 

use in the production of biofuels, offer a very attractive perspec-

tive for this other sector of our Latin American region and provide 

us with a certain calm in times of crisis.

We hope our predictions will come true in practice, and that 

the United States, as a world leader, can overcome successfully 

such a profound and distressing crisis.  

Q. What is your final message to Latin American and world-

wide colleagues regarding the 13th Latin American 

Congress?  

A. As the president of the Latin American Section of AOCS, 

I have several messages for our colleagues, but the most 

important one is that I hope they will follow me in supporting the 

Section’s growth, and that they could realize that the only way to 

achieve this growth is, simply, by working for the Section, provid-

ing information, suggesting issues and lecturers, being creative 

and supportive of the Section and its Governing Board; all of this 

will help us grow, and make us feel important and considered by 

the rest of the world.

In a short period of time we have established our logo and 

motto. We have enhanced our space on the AOCS website; there 

you can find the persons to contact in each region. We need more 

adherents in order to grow, and each of you should attract more 

and new colleagues. We have obtained a limited quantity of schol-

arships for students and teachers in every country of our continent 

to grant them the opportunity of attending and participating in the 

13th Latin American Congress on Edible Fats and Oils without 

paying the registration fee. We intend to build relationships with 

all the sections and divisions at AOCS to enhance our knowledge, 

and we are trying to make possible for our members to receive 

ASAGA’s A&G magazine, by only paying for mailing costs. And 

we are out for more!

Finally I wish to specially thank all the adherents and members 

of the Section for their support of this administration. We expect 

our management to be as successful as each and every one of us 

aspire, and we hope to make this a reality by fulfilling the goals set 

forward when we started out with this administration. 

Eduardo Dubinsky, of Eng.E.Dubinsky & Assoc.–Technical Consultants 
(Buenos Aries, Argentina), is a contributing editor to inform maga-
zine. E-mail him at edubinsky@ciudad.com.ar.
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Anthony P. Bimbo

SUSTAINABILITY ISSUES

When you think you have successfully developed 
an oil with the correct omega-3 configuration, in 
a volume that meets your needs, you will then be 
faced with another up-and-coming barrier: sus-
tainability of the raw materials. This ties in with the 
headlines mentioned in part 1 of this report (inform
20:178–181, 2009). 

A simple definition of sustainability for the fishing industry 

might involve:

available to our children, grandchildren, and future 

generations;

The big question, of course, is: Who decides, and who should 

regulate this? Self-appointed nongovernmental organizations 

(NGO)? Elected governments? The United Nations (UN)?

In the past, environmental groups (NGO) found it difficult, at 

best, to convert producers over to their philosophy about the catch-

ing, processing, and marketing of fish, and so have gone to the 

other end of the market chain, the consumer. Consumers have been 

slowly convinced (some would say indoctrinated) by the headlines 

mentioned in Part 1 of this series that, among other things, the raw 

materials are not sustainable and that they (the consumers) have 

the power to pressure the producers into following the guidelines 

and principles set up by the environmental groups as exercised by 

purchasing only certified products. 

Recently many of these NGO groups have “adopted” the 

principles of the UN’s Food and Agriculture Organization (FAO) 

Code of Conduct for Responsible Fisheries (FAO 1995); however, 

the financial incentives are no longer donations and government 

Raw material sources for the 

Editor’s note: This paper is an update of a presentation delivered at 
the 99th AOCS Annual Meeting & Expo in Seattle, Washington, USA, 
May 19, 2008. Parts 1 and 2 were published in the March and April 
issues of inform.

Omega-3

support, but rather “third party certification,” licensing, and a “sus-

tainability” seal. Unfortunately, the FAO principles are still subject 

to the interpretation of the NGO or its designated representative’s 

interpretation, and this has caused confusion throughout the indus-

try. For example, the Marine Stewardship Council (MSC) has certi-

fied New Zealand hoki, Alaska pollock, and Patagonian toothfish. 

The MSC, however, is having problems certifying Alaska pollock 

caught on the Russian side of the Bering Sea. Greenpeace has 

red-listed these species and demanded that they be removed from 

supermarkets immediately. Greenpeace has endorsed Friends of 

the Sea for closely following Greenpeace’s criteria for certifica-

tion. Friends of the Sea has certified Atlantic and Gulf menhaden. 

Greenpeace routinely targets Atlantic menhaden as being over-

fished and not sustainable. Greenpeace has also red-listed a number 
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of tuna fisheries, including big eye tuna, south Atlantic albacore, 

yellow fin tuna, and blue fin tuna. Recently Friends of the Sea cer-

tified the Irish troll fishery for albacore tuna, skipjack tuna from 

the Azores, and yellow fin tuna from Sri Lanka; others are in the 

certification process. Friends of the Sea also distanced itself from 

a campaign designed by the World Wildlife Fund and the MSC 

entitled “Stinky Fish” (“Just look for the MSC label: everything 

else is stinky”). The stinky fish campaign was eventually dropped 

because of negative publicity. 

Fisheries certification is also big business. For example, the 

certification of the Alaska wild salmon fishery cost the state of 

Alaska $545,000 in direct costs and $2.15 million in indirect costs 

and like-kind contributions (MSC, 2009). 

The fishing industry, for its part, has always supported prin-

ciples of responsible fishing with some variation from country to 

country. The industry, however, supports the primary principle 

that these guidelines should always be developed by the elected 

governments of the various countries either through the UN or 

individually using the UN guidelines, not via self-appointed envi-

ronmental groups. FIN, the Fishmeal Information Network based 

in the United Kingdom, has produced a table showing the level 

of resource management in the various countries where fishmeal 

and oil are produced. Table 1 shows a portion of its data only for 

the omega-3 desirable fish (FIN, 2008). I have only included the 

primary species used to produce fishmeal and fish oil.

In mid-2008, the International Fishmeal and Fish Oil Organi-

zation (IFFO) announced that it was developing a Code of Respon-

sible Practices (CORP) for the global fishmeal and oil industry. 

The CORP will be designed to show that the participants in the 

program are offering traceable, high-quality marine products that 

are manufactured safely using fish from responsibly managed fish-

eries. Compliance will be third-party audited in conjunction with 

established audits for existing quality systems—such as HACCP, 

FEMAS, PDV, and GMP [Hazard Analysis Critical Control Points, 

Feed Material Assurance Scheme, Product Board Animal Feed 

(Productschap Diervoeder), and Good Manufacturing Practices, 

respectively] to ensure food safety. A company wishing to qualify 

for CORP accreditation will need to show that its facilities are 

managed to avoid the possibility of accidental or deliberate con-

tamination of the products. Raw material sourcing must take place 

in a country that complies with the key elements of the FAO Code 

of Responsible Fishing, and the manufacturing company must also 

demonstrate that its source fisheries fully comply with all national 

laws on capture—for example, correct fishing gear, quotas, and 

seasonal closures. 

Most IFFO member-produced fishmeal and fish oil come 

from facilities that are covered by the established quality control 

systems and come from managed fisheries where efforts are made 

to exclude illegal, unregulated, and unreported fish. CORP will 

enable IFFO’s producer members to differentiate their products 

from those produced in facilities without the necessary control 

measures (IFFO, 2008).

FINAL COMMENTS
As the world population grows there is an increasing demand for 

animal and fish proteins. Aquaculture is the only viable way to 

provide this fish protein, and fishmeal and oil will continue to be 

used in aquaculture diets but on a more selective basis.

High fishmeal and oil prices provide the incentive to look for 

alternative feed ingredients, but the high prices also serve as an 

incentive to convert currently discarded fish waste to fishmeal and 

oil, thus providing new sources. Sufficient fish oil will always be 

available; however it will become a matter of who can afford to 

pay the price.

One question that continually comes up is whether the addi-

tional sources of fish oil will have the desired level of omega-3 

fatty acids or whether inexpensive new technology will be needed 

TABLE 1. The management and control of the fish stocks used to produce fishmeal and fish oil 

South American species
N.W. Atlantic/Gulf 

of Mexico

Anchovya Sardine Menhaden

limits

Area catch limits

Closed areas

Seasonal bans

Type of gear Purse seine Purse seine Purse seine Purse seine

Satellite tracking

a Peru has now established  the ITQ [Individual Transferable Quota] System for the 2009 fishing season. Source: FIN, 2008.
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to concentrate the omega-3 in less desirable oils. If that technology 

can be developed, then perhaps other fish oil sources, not currently 

used, could supply the omega-3 market.

Other omega-3 sources either are being developed, such as 

krill, or are in the pipeline, such as genetically modified oilseeds. 

Single-cell oils (SCO) are currently on the market, but the prices 

are high, the production capacity is limited, and at present the main 

market is the niche infant formula market. Perhaps, in parallel, the 

biofuel industry will become a source of inexpensive SCO from the 

various technology research projects that are running globally.

EPILOGUE
Almost a year has elapsed since this paper was presented at the 

AOCS Annual Meeting & Expo in Seattle. Where possible, infor-

mation has been updated to keep the theme in perspective. As the 

third segment of this paper is being reviewed and edited we are in 

the midst of Earth Day (week) 2009. Part one opened with a para-

graph listing some of the headlines that appeared in the press at 

that time. It would be a gross error not to end part three with what 

is now appearing in the press. 

“EU wants smaller fishing fleet to help stocks” 

“Documentary examines role of man in killer whales’ 

demise” 

“Fish oil in cow’s diet could help save planet” 

“Concerns rise about the effect of fish farming on smaller 

‘prey fish’” 

“Fish oils reduce greenhouse gas emissions from farting 

cows” 

“Predators starve as humans plunder oceans” 

“Can commercial fisheries ever be sustainable?” 

“We need to stop eating the oceans” 

“Omega-3 may protect against Parkinson’s” 

“Omega-3 may help with post-surgery loss” 

“Omega-3 helps maintain muscle in cancer patients”

“From fish oil to healthy gums”

“Eat fish for a healthy brain”

“Omega-3s may benefit newborns, menopausal women and 

obese individuals”

“Slowing Alzheimer’s”

Anthony P. Bimbo is a consultant on marine oils, working out of Kilmar-
nock, Virginia, USA. He may be contacted by e-mail at apbimbo@
verizon.net.

Omega-3

information 
For further reading:

the Alaska
Salmon Certificate and the MSC Process,

sustainability.pdf.
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Ag set to weather 
recession
Agriculture is in a better position than most 

other industries to weather the global eco-

nomic crisis, a visiting international agricul-

tural expert has told Australian farmers. 

Michael Whitehead, vice president 

of Food & Agribusiness Research with 

Rabobank in New York (USA), says that 

while agriculture will not be immune from 

the impacts of global recession in 2009, 

strong fundamentals mean the sector has 

a comparatively far brighter outlook than 

many other industries. 

“We should not delude ourselves that 

agriculture will be immune. It is going to be 

tough in terms of consumer demand being 

affected and how that impacts on agricul-

ture, but our view is that, for those farmers 

who are good at their business and have 

good operations, the long-term fundamen-

tals are very good. 

“Comparing agriculture to other 

sectors in the crisis, the fundamentals are 

still going to be there for agriculture. The 

food demand is going to be there and the 

population growth—which is a key driver 

of increased food consumption—is still 

going to be there.” 

Global demand for grain from the 

biofuels industry also shows few sign of 

abating, particularly under the new US 

administration, Whitehead said. 

SUPPLY SIDE PRESSURES 
There is also optimistic news for Austra-

lian farmers on the supply side, with global 

grain stocks likely to fall with reduced pro-

duction in developing countries as a result 

of the credit crisis and the prospect of exter-

nal shocks such as a Chinese drought and 

political and climatic problems in South 

America. 

“The credit crisis means we may well 

see that many farmers in the less developed 

world won’t be using any fertilizer or will 

be applying less fertilizer so yields may 

well go down,” Whitehead said. “And if 

some of the concerns come to fruition about 

the impacts of Chinese drought and insta-

bility in countries such as South America, 

there is every chance that what is currently 

an oversupply of wheat in the world, for 

example, may start to show concerning 

lower global end stocks and that could def-

initely put upward pressure on prices.” 

The Australian agricultural sector 

will also benefit from the likely continuing 

lower currency, with the US dollar expected 

to stay strong, Whitehead said, while global 

News & NoteworthyA free PDF version of Lipids in Nutri-
tion and Health: A Reappraisal is being 
offered by PJ Barnes & Associates—
publisher of Oily Press books. The 
book, which was published in 1999, 
was written by Michael I. Gurr. To 
download a copy, visit www.pjbarnes.
co.uk/op/nutpdf.htm.

A new website aims to connect soy 
food manufacturers with growers of a 
wide variety of premium, identity-pre-
served soybeans. The site, developed 
by the Illinois Soybean Association 
and sponsored by the Iowa Soybean 
Association and the Indiana Soybean 
Alliance, is available at www.Soybean-
Premiums.org.

Frazier, Barnes & Associates (FBA), a 
consultancy in Memphis, Tennessee, 
USA, has begun the first phase of a 
project aimed at identifying which oil-
seeds grow best in that region of the 
United States as a source for biofuel 
and other biobased products. FBA 
President Pete Moss has chosen 12 
oilseed crops, including sunflower and 
camelina, that currently are not cul-
tivated by farmers in the Mid-South 
region. FBA received a $75,000 grant 
from the Tennessee Department of 
Agriculture to conduct the test.

Thirteen seed companies, proces-
sors, and researchers of camelina 
have formed the first trade associa-
tion focused on camelina production 
and processing in North America. 
The North American Camelina Trade 
Association (Great Falls, Montana, 
USA) will work to promote research, 
production and the development of 
new markets for camelina, the orga-
nizers said. Camelina sativa, also known 
as “gold of pleasure” or “false flax,” is 
a member of the mustard family and 
a distant relative to canola.

Canada said in May it would protest 
a ban on seal products by the Euro-
pean Parliament to the World Trade 
Organization. The ban, which grants a 
limited exemption for Inuit communi-
ties from Canada and Greenland, still 
needs the approval of the European 
Union’s Member States. 

Briefs
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prices for farm inputs, such as fertilizer, 

look set to remain at lower levels. 

STEAK TO SAUSAGE 
Already, Whitehead says, agriculture is 

seeing the impacts of the global financial 

crisis as consumer behaviors changes, with 

a discernible move to lower-cost products. 

“One of the trends we are seeing, par-

ticularly in the United States, is what we 

call the ‘steak to sausage’ example, where 

people are trading down from luxury items,” 

he said. “It is interesting that we are seeing 

share prices strong, for example, in choco-

late companies that make basic chocolates, 

but people are walking away from luxury 

chocolates,” he said. “People are buying 

[fewer] textiles and that is impacting the 

cotton sector and we are seeing people 

eating out less, but buying more fruit and 

vegetables from supermarkets to cook at 

home.”

In other economic news, another new 

Rabobank report suggests that as the global 

economic slowdown begins to ease, China 

and India are poised once again to lead 

in food demand growth from emerging 

economies. 

“With this increased demand for food, 

the mid- to long-term outlook is for corn 

and soy demand growth to outpace produc-

tion increases in China and India, which 

is ultimately beneficial for key exporters,” 

said Rabobank’s Food & Agribusiness 

Research and Analysis (FAR) Executive 

Director Karol Aure-Flynn. “Players in the 

US corn and soy complex must keep a keen 

eye on their competitive position in order to 

harvest upcoming trade opportunities from 

China and India.”

According to the report, consumption 

of corn and soy has grown in both coun-

tries. In fact, China has nearly tripled its 

soybean consumption in the last decade, 

and is currently the world’s largest soybean 

importer—with 44% of the world trade. 

  Since 2000, the annual global 

demand growth of corn is 1.4% and for 

soybeans 3.5%. While the economic crisis 

will cause some short-term adjustments, 

these increases are expected to continue 

as emerging economies continue to drive 

global demand growth.

Additionally, while China and India 

have made improvements in increas-

ing supply, the limitations of agricultural 

resources—including land and infrastruc-

ture—are expected to put increasing pres-

sure on already thin corn and soybean 

resources. 

“While regional weather related calam-

ities could create spikes in the near term, 

tight ending stocks and long-term resource 

limitations will have greater importance in 

the next decade, and will ultimately be the 

key intersection point to monitor for trade 

opportunities,” said Aure-Flynn.

FDA on peanuts 
and vitamin D in 
soy foods
The US Food and Drug Administration’s 

(FDA) Center for Food Safety and Applied 

Nutrition (CFSAN) has issued guidance to 

the food industry advising manufacturers 

that peanuts and peanut-derived products 

used as food ingredients pose a risk of Sal-
monella contamination, and recommend-

ing measures that manufacturers can take 

to address that risk for peanut-derived prod-

ucts received from their ingredient suppli-

ers and for the products they themselves 

produce. CFSAN also issued a companion 

bulletin to operators of food-service estab-

lishments and retail food stores that offer 

food products containing peanuts and pea-

nut-derived ingredients. 

The guidance and bulletin were issued 

in the midst of a large, continuing, multi-

state outbreak of consumer illness associ-

ated with consumption of food products 

containing peanut-derived ingredients pro-

duced by a single peanut processor. Both 

the guidance and bulletin were posted on 

March 10, 2009, on FDA’s website (www.

cfsan.fda.gov/~dms/pnutguid.html and 

www.cfsan.fda.gov/~dms/pnutbull.html). 

In addition, the Grocery Manufactur-

ers Association is collaborating with other 

food industry organizations in a Salmonella
Control Task Force, and recently published 

an industry guidance document concerning 

programs to control Salmonella and help 

ensure the safety of low-moisture food 

products. 

In other FDA news, the agency has 

amended its food additive regulations to 

allow the supplemental use of vitamin 

D2 or D3 in soy-based foods and drinks. 

The final rule, which was published in the 

Federal Register (74:11019–11022, 2009), 

results from a petition filed in 2007 by US 

food group Dean Foods. 

The amendment to the food addi-

tive regulations in part 172 (21 CFR Part 

172) Food Additives Permitted for Direct 

Addition to Food for Human Consump-

tion allows for the addition of crystalline 

vitamin D2—and not the resin form of 

the vitamin—to soy beverages, soy bever-

age products, soy-based butter substitute 

spreads, soy-based cheese substitutes, and 

soy-based cheese substitute products.

GAO calls for FDA 
action on dietary 
supplements
The US Government Accountability Office 

(GAO) has called for the US Food and Drug 

Administration (FDA) to improve oversight 

and consumer understanding of dietary 

supplements. 
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Commodities

CACAO/CHOCOLATE
Spanish food group Natra is expected to 
integrate Barry Callebaut’s European con-
sumer chocolate business (Stollwerck) 
into its operations. The two companies 
signed a memorandum of understand-
ing in March 2009 and, pending approval 
from shareholders and the companies’ 
boards of directors, expect the consoli-
dation to occur by the end of the second 
quarter in 2009.

In related news, Barry Callebaut 
(Zürich, Switzerland) sold 100% of its 
consumer company in Asia, Van Houten 
Singapore, to The Hershey Co. (Hershey, 
Pennsylvania, USA), effective February 
28, 2009. While retaining ownership of 
the traditional Van Houten brand, Calle-
baut has granted a “perpetual, exclusive 
license of the Van Houten brand name 
and related trademarks in Asia Pacific, the 
Middle East, and Australia/New Zealand” 
for consumer products. Barry Callebaut 
will continue to use the Van Houten brand 
in its gourmet and vending mix business 
worldwide.

Chocolate lovers in Scotland breathed 
a sigh of relief when Scottish doctors 
blocked a fat tax on chocolate. The tax 
was proposed by David Walker, a general 
practitioner in Lanarkshire, as a way to 
address obesity and was narrowly voted 
down by colleagues at a British Medical 
Association conference in March 2009.

CANOLA/RAPESEED OIL
The Canola Council of Canada (CCC) 
has announced a new wave of invest-
ment—$350,000—into research on 

the role of canola in the prevention and 
treatment of heart disease and diabetes. 
The $350,000 investment will go toward 
two key research projects, according to 
CCC: These involve the effect of canola 
oil on glycemic control and cardiovascular 
disease risk factors in noninsulin-depen-
dent diabetes and the effects of canola 
oil fatty acid composition on insulin resis-
tance and obesity.

JoAnne Buth, president of the CCC, told 
an annual meeting of growers that canola 
was the top cash crop in Canada in 2008, 
having increased by 42.1% in cash receipts 
over 2007 to $4.9 billion. She also told 
United Press International that the average 
canola yield was a record 34.7 bushels 
per acre (about 85.7 bushels/hectare) in 
2008, for a record total of more than 12.6 
million metric tons harvested on a record 
16,040 acres.

FISH OIL/MEAL
The levels of omega-3 fatty acids in wild 
Yukon River king and chum (also known as 
keta) salmon harvested in Alaska’s Yukon 
Delta (USA) apparently are between two 
and four times the level of any other fish 
in the US Department of Agriculture food 
composition database. Or so reports 
Kwik’Pak Fisheries LLC, a community-
owned fishery founded in 2002 to “provide 
economic security to the remote Yukon 
Delta villages.” Joyce Nettleton, nutrition 
consultant to the Alaska Seafood Mar-
keting Institute, called the tests results 

provided by Bodycote Testing Group of 
Portland, Oregon, USA, “astonishingly 
high values.”

Enzymotec (Migdal HaEmeq, Israel) 
announced it will consolidate its krill oil 
production in a new 200,000-square-
foot (about 18,582 square meters) facil-
ity, set to begin operating by the end of 
the second quarter of 2009. The company 
told NutraIngredients.com that the move 
would “significantly increase its capacity,” 
but did not specify by how much. Enzymo-
tec also said that it has obtained approval 
from the Japanese patent office for a new 
method of producing lyso-phospholipids 
that will allow the company to extend its 
presence in that market.

In other news related to krill oil, Neptune 
Technologies & Bioressources (Laval, 
Québec, Canada) has achieved Novel 
Foods and EU PARNUTS approvals for 
its patented extract from the omega-
3-rich, crustacean-like marine creature. 
With both EU approvals, the company’s 
krill oil ingredient can be formulated into 
dietary supplements, functional foods, diet 
meal replacements, and dietary foods for 
special medical purposes.

Virun, a biotech company based in City of 
Industry, California, USA, has debuted a 
shelf-stable, water-soluble, nanotechnol-
ogy-derived processing technology for 
omega-3 fatty acids. The company told 

CONTINUED ON PAGE 293
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Previous reports on FDA’s regula-

tion of dietary supplements and foods with 

added dietary ingredients have raised con-

cerns about product safety and availabil-

ity of reliable information. Since then, the 

FDA published draft guidance on require-

ments for reporting adverse events (harmful 

effects or illnesses) and current good man-

ufacturing practice regulations for dietary 

supplements. 

The GAO was asked specifically to 

examine the FDA’s: (i) actions to respond 

to the new serious adverse event reporting 

requirements; (ii) ability to identify and 

act on concerns about the safety of dietary 

supplements; (iii) ability to identify and act 

on concerns about the safety of foods with 

added dietary ingredients; and (iv) actions 

to ensure that consumers have useful infor-

mation about the safety and efficacy of 

supplements. In the report, the GAO rec-

ommends that the Secretary of Health and 

Human Services (HHS) direct the com-

missioner of the FDA to request additional 

authority to oversee dietary supplements, 

issue guidance on new dietary ingredients, 

and to clarify the boundary between dietary 

supplements and foods with added dietary 

ingredients. In addition, the GAO recom-

mends the HHS and FDA take steps to 

improve consumer understanding of dietary 

supplements. 

The report is available at www.gao.

gov/new.items/d09250.pdf.

Canada introduces 
new organic 
regulations 
The Canadian government has introduced 

new organic products regulations that will 

require all organic products to be endorsed 

by a certification body accredited by the 

Canadian Food Inspection Agency. The reg-

ulations, which will go into effect on June 

30, 2009, were designed to bring Canadian 

requirements for organic certification in 

line with those of its major trading part-

ners in Europe and the United States, as 

well as to protect consumers. 

According to the new regulations, 

products that contain at least 95% organic 

ingredients will be eligible for organic 

certification. However, those that contain 

70–95% organic ingredients will have to 

carry additional information on the product 

label identifying the percentage of each 

organic ingredient. Those products that 

contain less than 70% organic ingredients 

will be restricted to making organic claims 

on the ingredient list. 

USSEC gets new 
head
In March, the board of directors of the 

United States Soybean Export Council 

(USSEC: St. Louis, Missouri, USA) named 

Miguel Escobar the USSEC interim chief 

executive officer. The move came days after 

the board placed its CEO, Dan Duran, on 

administrative leave with full pay and ben-

efits while the board “considers its current 

direction and the long-term goals of the 

organization.” 

The action followed the request issued 

in December 2008 by the board of direc-

tors of the American Soybean Association 

(ASA), which asked the US Secretary of 

Agriculture to look into the activities of 

the United Soybean Board (USB) and the 

USSEC, charging “serious ethical, legal, 

and financial allegations about how farmer 

soybean checkoff funds and program activi-

ties are being conducted.”

USB members expressed surprise 

about the ASA action and welcomed an 

audit. However, the request caused oppo-

sition within ASA, with some members 

forming a new group, the United States 

Soybean Federation.

According to ASA, the activities of 

the USSEC aim to “expand international 

markets for US soybeans and soy prod-

ucts” and are funded by soybean produc-

ers’ checkoff dollars invested by the USB 

and various state soybean councils, support 

from cooperating industry, and through the 

ASA’s “investment of cost-share funding 

provided by USDA’s Foreign Agricultural 

Service.”

Irradiation and 
trans fat formation
Does irradiation of ground beef and frank-

furters lead to the formation of trans fatty 

acids? 

Researchers from the Eastern Regional 

Research Center (ERRC: Wyndmoor, Penn-

sylvania, USA)—a unit of the US Depart-

ment of Agriculture’s Agricultural Research 

Service—irradiated ground beef and frank-

furter samples at doses of 0, 1, and 5 kGy 

at 4°C and then stored them at 4°C for 

seven days (ground beef) or three months 

(frankfurters). 

After irradiation and storage of the 

samples, the scientists analyzed them for 

trans and other fatty acids. The results 

showed that 1 kGy irradiation did not induce 

any change in trans fatty acid content. 

However, 5 kGy irradiation caused a small 

but statistically significant increase in the 

dominant trans fatty acid, C18:1 trans,

which increased from 3.99% (of total fatty 

acid content) for the nonirradiated ground 

beef to 4.05% for the 5 kGy sample, and 

from 1.21% for the nonirradiated frank-

furter to 1.28% for the 5 kGy sample. 

Irradiation had no apparent effect on 

C16:1 and C18:2 trans fatty acids. In addi-

tion, irradiation slightly decreased the rela-

tive amount of polyunsaturated fatty acids 

of ground beef and frankfurters, particu-

larly after storage. The researchers con-

cluded that compared with variations in 

trans fatty acid content and fatty acid com-

position occurring naturally in meat and 

meat products, the changes due to irradia-

tion were negligible.

The research was conducted by 

Xuetong Fan and S.E. Kays and appeared 

in the Journal of Food Science (74:C79–

C84, 2009).

Green assessment 
methods
A Sustainable Consumption and Produc-

tion (SCP) Roundtable has been created by 

the Confederation of the Food and Drink 

Industries (CIAA) of the European Union 

(EU). The first action of the new roundtable 

will be “to develop a common methodol-

ogy to assess environmental impact of food 

products throughout the lifecycle,” accord-

ing to FoodNavigator.com.

Christophe Tamandl, CIAA’s direc-

tor of environmental affairs, told the 

website that the stakeholders “are not plan-

ning on inventing an entirely new assess-

ment method, since a plethora of good 

methods already exist and more are in 

development.”
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www.beveragedaily.com that it is “in talks 
with major beverage companies.” Virun 
says the technology delivers a shelf life of 
up to two years in “ambient formats.”

OLIVE OIL
The Federacion Olivicola Argentina is 
lobbying for removal of the country’s 5% 
export retentions, according to the El 
Cronista newspaper. With additional such 
incentives, the sector could move up in 
just four years from an annual production 
of 25,000 metric tons (MT) to 60,000 MT 
without the need to plant any more trees, 
the group said.

PALM OIL
Malaysia’s palm oil production in 2009 is 
expected to be slightly lower than 2008 
production owing to the implementation 
of the country’s replanting scheme. Plan-
tation Industries and Commodities Min-
ister Peter Chin Fah Kui was quoted by 
Asia Pulse Businesswire as saying that 
with full implementation of the scheme, 
the country’s palm oil production was 
expected to be reduced by only 700,000 
MT in 2009.

Finnish Neste Oil Corp. plans to buy about 
250,000 MT of palm oil from Malaysia in 
2009, Neste Vice President Risto Karp-
pinen told the Xinhua news agency at the 
Palm and Lauric Oil Conference, held in 
Kuala Lumpur in March. This will be an 
increase from the 160,000 MT of palm 
oil bought by the refining and marketing 
company last year.

Cargill announced in March 2009 that its 
first palm plantation—PT Hindoli in Suma-
tra—has received Roundtable on Sustain-
able Palm Oil (RSPO) Certification. PT 
Hindoli is one of the first palm plantations 
in Indonesia to receive the certification, 
Cargill said in a news release.

At least three edible oil refineries are 
likely to be established in 2009 in the 
12,000-acre industrial zone of Port Qasim, 
Karachi, Pakistan, according to the Busi-
ness Recorder newspaper.

SOY OIL/MEAL/MILK
Soy oil may have a role in reducing 
greenhouse gas emissions, according to 
researchers from Purdue University in 
West Lafayette, Indiana, USA.  Scien-
tists led by Al Heber and Jiqin Ni headed 
a yearlong project that monitored the 
effectiveness of soybean oil on dust and 
odor within hog finishing barns. Compared 
with an unsprayed barn, the oil-treated 
barn showed an average 20% decrease 
in methane emissions and a 19% average 
reduction in carbon dioxide emissions. 
(Methane and carbon dioxide are green-
house gases.)

SunOpta (Brampton, Ontario, Canada) 
has commissioned a soy processing and 
aseptic packaging plant in Modesto, Cal-
ifornia, USA, that is expected to begin 
commercial production by the end of the 
second quarter of 2009. The company 
told FoodNavigator.com that when the 
production capacity of the new plant is 
added to capacity at its existing Alexan-
dria, Minnesota, USA, packaging facil-
ity, total annual production should reach 
250–300 million quarts of organic soy milk 
(roughly 237–294 million liters).

SUNFLOWER
The National Sunflower Association (NSA: 
Bismarck, North Dakota, USA) reports 
that it has taken the unusual step of com-
mitting $200,000 to fund equipment 
improvement at the US Department of 
Agriculture’s Agricultural Research Service 
Sunflower Unit in Fargo, North Dakota. 
The funding will help update the unit’s 
plot planting equipment, which dates back 

to the 1960s. NSA is looking for contri-
butions from industry and individuals to 
defray the remaining cost, which is esti-
mated to be another $200,000.

New ventures
Drilling began at the end of February for 
a carbon dioxide injection well beneath 
Archer Daniels Midland Co.’s property in 
Decatur, Illinois, USA, as part of an $84.3 
million project. The well, which will reach 
a depth of more than 6,500 feet under-
ground, according to the Herald & Review
newspaper of Decatur, was expected to 
be completed in late March or early April 
2009.

Unilever will begin manufacturing ice cream 
in Romania, the company announced in 
a news release. The company also has 
agreed to acquire the Romanian ice cream 
brand Napoca, which was made available 
by its current owners in 2008.

R&D
A plastic fat for use as a trans-fat-free 
shortening can be manufactured from a 
blend of soy and rice bran oils, says new 
research from Korea. Scientists from 
Chungnam National University and Seoul 
National University report that a blend of 
fractionated rice bran oil and fully hydroge-
nated soybean oil, with added conjugated 
linoleic acid (CLA), has the potential to 
replace partially hydrogenated vegetable 
oil. The study appeared online ahead of 
print in the Journal of Food Science (doi: 
10.1111/j.1750-3841.2009.01052.x).

Soy protein isolate produced by a high-
moisture extrusion technique retains its 
nutritional quality, according to research-
ers from Iowa State University (Ames, 
USA) and University of Missouri (Colum-
bia, USA). Led by Ruth S. MacDonald, the 
team conducted a 90-day study in mice 
to compare results of consuming a soy 
protein isolate produced by a high-mois-
ture extrusion technique with an unex-
truded soy protein isolate. Mice fed the 
extruded soy protein diet had growth rates 
comparable with those fed the unmodified 
soy protein. The work appeared online in 
the Journal of Agricultural and Food Chemis-
try (57:3550–3555, 2009).
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Biofuels News
295Briefs

An online article in mid-March by 
The Guardian (Manchester, United 
Kingdom) reported that Royal Dutch 
Shell will no longer invest in renewable 
technologies such as wind, solar, and 
hydro power because they have been 
judged to be uneconomical. Instead, 
the company will invest more in bio-
fuels, including a new generation of 
fuels that is based on crops that cannot 
serve as food and that result in less 
harm to the environment.

Shell said it would concentrate on 
developing other cleaner ways of using 
fossil fuels, such as carbon capture 
and sequestration (CCS) technology, 
to reduce emissions from Shell’s oil 
sands projects in northern Canada. 
The company predicts that by 2025, 
80% of energy will come from fossil 
fuels and 20% from alternative energy 
sources.

PetroAlgae (Melbourne, Florida, USA) 
was presented the Sustainable Biofuels 
Technology Award in the Technology 
Supplier category at the 2009 World 
Biofuels Markets meeting held in Brus-
sels in March. PetroAlgae is commer-
cializing next-generation technologies 
to grow and harvest oil and animal 
feed from algae. PetroAlgae uses nat-
urally selected strains of microalgae 
to produce rapid growth and high oil 
yield for biodiesel production.

US automaker General Motors 
has entered an agreement with the 
Central Salt and Marine Chemicals 
Research Institute (CSMCRI: Bhavna-
gar, Gujarat, India) to produce biodie-
sel based on jatropha oil. CSMCRI will 
conduct research, produce, and supply 
jatropha oil for two years; this will be 
converted to biodiesel and be tested 
in GM vehicles produced in India. 
CSMCRI will grow jatropha on two 
acres of land at GM India’s Talegaon 
plant at Maharashtra as part of GM’s 
desire to investigate environmentally 
friendly operational solutions. 

BIODIESEL

Machinery for 
harvesting jatropha 
seed
BEI International, LLC (South Haven, 

Michigan, USA) was founded over 50 years 

ago to manufacture blueberry harvesters. 

Recently, it has been able to alter its blue-

berry harvester to collect jatropha seeds on 

an experimental jatropha plot in Florida. 

Jatropha plants are 6–8 feet (1.8–2.4 m) 

tall, making manual harvesting labor-inten-

sive and expensive.

A more aggressive form of harvest-

ing can be used to harvest jatropha than 

blueberries, since jatropha seed pods are 

not sold whole, unlike blueberries. BEI 

changed the conveyor system in the har-

vester from the blueberry setting because 

less attention needs to be paid to separating 

the fruits from the stems and leaves. BEI 

also devised a process to husk the jatropha 

pods, resulting in isolated seeds that can 

then be cold pressed to extract the oils.

New angle on 
producing biodiesel
EcoSystem Corp.(New York City, USA) 

plans to apply its bioreactor technology to 

convert food scrap waste into natural oils 

for biodiesel feedstock and specialty chem-

ical applications.

According to the US Environmental 

Protection Agency, the annual food scrap 

waste generated per person in the United 

States is 1,678 pounds (761 kg) of which 

11% is food scraps. Residential households 

waste an average of 14% of their food pur-

chases, and 15% of that includes products 

still within their expiration date but never 

opened.

According to the company, 25% of 

the volume of US retail, restaurant, and 

industrially generated food waste could 

be converted into black soldier fly (Her-
metia illucens) larvae, which could be then 

be processed into as much as 100 million 

gallons (380,000,000 liters) per year of 

Jatropha harvester. Photograph used with permission of BEI International, LLC, South Haven, 
Michigan (www.beiintl.com).
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algae “is counterintuitive, because with so 

much water and so little algae, it is natural 

to want to move the algae. But moving 

water instead is very efficient, and all water 

is recycled.” Company technology is based 

on various ways of moving water, including 

capillary effect, cohesion, absorption, and 

transpiration. The process has been dem-

onstrated with Chlorella vulgaris, Euglena 
gracilis, and Botryococcus braunii.

Solid catalyst 
reduces cost of 
algae-to-biofuel 
conversion
At the American Chemical Society spring 

meeting, Ben Wen, vice president of United 

Environment and Energy LLC, Horseheads, 

New York, USA presented information on 

a “continuously flowing fixed-bed” process 

that would make the production of biodiesel 

from algae oil at least 40% cheaper than the 

batch method currently in use. Cost savings 

are achieved through the need for a much 

smaller factory, the absence of water dis-

posal costs, and the increased speed of the 

process. The solid catalyst continuous flow 

method can be adapted to mobile units. 

United Environment and Energy is now 

conducting a pilot program with a produc-

tion capacity of nearly 1 million gallons (4 

million liters) of algae biodiesel per year.

Ion exchange 
resins for biodiesel 
production
At the 1st Biofuels Roundtable Malay-

sia, held in Kuala Lumpur (March 24–25), 

LANXESS AG (Leverkusen, Germany) 

showcased its ion exchange resin Lewatit 

GF 202. This resin is able to produce bio-

diesel having qualities compliant with the 

European EN 14214 standard without using 

a costly water-wash or single-use filtration 

aids. The company press release says, “The 

product significantly simplifies produc-

tion and is extremely efficient in remov-

ing impurities . . . such as glycerine, soap, 

and salts.”

Sales Manager Mark Seah said, 

“Lewatit GF 202 . . . is regenerable during 

up to an average of five years, easy to use, 

and requires little maintenance.” The resin 

cost per liter of processed biodiesel is 

~€0.02.

Curbside recycling 
of used cooking oil
Residents of Marion County, Oregon, USA, 

can recycle used cooking oil (not lard or 

grease), secured in a clear container with 

a tight lid, by leaving it in the recycling 

bins that they place curbside for home trash 

pickups. The SeQuential-Pacific Biodiesel 

plant in Salem, Oregon, will process the 

oil and then sell the fuel to distributors in 

Portland and Eugene, Oregon, which in 

turn will sell it to suppliers and organiza-

tions across Oregon.

According to the Salem Statesman 
Journal, Gavin Carpenter of SeQuential is 

not sure how much oil will be collected, 

in part because he has not found any other 

company that is involved in curbside recy-

cling of cooking oil.

Reservations 
regarding jatropha
With a projected 8–10% growth rate for 

oil use in the next 20 years in India, the 

consensus is that the country will have no 

chance to produce all it needs. Without 

alternative sources of oil, its dependency on 

oil imports is projected at 94% by 2030. In 

MAGFUEL™ natural oils for conversion to 

biodiesel (calculations based on waste pro-

duction using the 2010 US Census Bureau 

estimates of population).

EcoSystem plans to market MAGFUEL 

into the existing biodiesel industry as a 

blending agent for lower-grade biodie-

sel feedstocks (e.g., choice white grease, 

tallow, and yellow grease), which have 

poor cold flow properties and high cetane 

value.

The larvae dry weight is about 42% 

protein and 35% oils. The natural oil 

derived from black soldier fly larvae com-

prises the following constituents: 1.6% 

capric acid, 53.2% lauric acid, 6.6% myris-

tic acid, 8.4% palmitic acid, 1.7% stearic 

acid, 12.4% oleic acid, and 8.8% linoleic 

acid.

Algae producer 
claims dramatic 
cost reduction
Ross Youngs, chief executive officer of Uni-

venture, parent corporation of AlgaeVen-

ture Systems (Marysville, Ohio, USA), 

claimed in late March that AlgaeVenture 

has a technology that lowers the cost of 

removing, harvesting, and dewatering algae 

from the medium in which they are grown 

“by more than 99%—from $875 per ton to 

$1.92 per ton.” According to Youngs, the 

process by which AlgaeVenture dewaters 
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fact, the Indian ministry of petroleum and 

natural gas says on its website, “Given our 

limited reserves, our present known stocks 

may not last even 10 years at the current 

consumption rate.”

Jatropha plantations are seen as a 

major opportunity to help solve India’s 

energy dilemma, because the seeds of the 

plant contain 10–35% oil. Large-scale ven-

tures into jatropha plantations in at least 10 

states of India have produced mixed reports. 

According to the Inter Press Service News 

Agency, government partnerships with 

industry in the central Indian state of Chhat-

tisgarh resulted in the planting of about 290 

million jatropha saplings in 2005–2006 on 

1.6 million hectares of nominally fallow 

land. Less than half survived, and oil mills 

are searching urgently for seeds to process. 

Similar schemes and large plantations have 

also been set up in other major states, with 

mixed results. In Rajasthan’s Udaipur dis-

trict farmers turned against jatropha after 

their cattle died from eating the toxic leaves 

of the plant.

Srinivas Ghatty of the Tree Oils farm 

in Zaheerabad, told Inter Press Service 

News Agency that “organic manuring, 

average watering, and interspersing jatro-

pha with nitrogen-fixing crops produces 

the best results for both jatropha and the 

soils.” Integrated plantings of mixtures of 

indigenous oil-bearing species [Pongamia 
pinnata, Azadirachta indica (neem), Simar-
uba glauca, castor, and others] should be 

considered because they already have 

proven suitability to India’s agro-climatic 

conditions.

Inter Press Service reported that the 

Karnataka government’s public transporta-

tion system is successfully running 2,500 

buses on biofuel made from pongamia oil.

GLYCEROL/
GLYCERINE

EPA production 
from crude 
glycerine
Zhiyou Wen and coworkers at Virginia 

Polytechnic Institute (Blacksburg, USA) 

recently reported the results of their 

research on the use of crude glycerine, a 

by-product of biodiesel manufacture, by 

the fungus Pythium irregulare to produce 

eicosapentaenoic acid (EPA). By using 

a medium containing 30 g/L crude glyc-

erine and 10 g/L yeast, the fungus could 

produce 14.9 mg EPA/L-day. Adding pure 

vegetable oils (flaxseed and soybean oil) 

to the culture enhanced biomass and EPA 

production owing to oil absorption by the 

fungal cells and elongation of shorter-

chain fatty acids into longer-chain fatty 

acid (e.g., EPA). Although the major impu-

rities in crude glycerine (soap, methanol) 

inhibit fungal growth, soap can be precipi-

tated from the liquid medium through pH 

adjustment, and methanol can be removed 

by autoclaving.

The fungal biomass produced con-

tained about 15% lipid, 36% protein, and 

40% carbohydrate. The fungal biomass was 

also rich in lysine, arginine, and leucine, rel-

ative to common feedstuffs. The research-

ers concluded that fungal biomass produced 

from crude glycerine can be used as EPA-

fortified food or feed.

XcelPlus supplies 
GlyClene to 
Oldcastle Materials
GlyClene is a new renewable fuel made 

from glycerine by XcelPlus Global Hold-

ings (Topping, Virginia, USA) by a pat-

ent-pending cracking process. Oldcastle 

Materials Inc. (Atlanta, Georgia, USA) 

has contracted to use GlyClene as a fuel-

oil supplement to boost its compliance with 

government mandates to offset fossil-fuel 

consumption with renewable fuels in its 

asphalt and ready-mix business. The initial 

open order is for three million gallons per 

month. XcelPlus estimates the value of the 

contract at $40–$60 million, depending on 

market conditions.

Arkema, hte 
convert glycerol to 
acrolein and acrylic 
acid
French chemicals producer Arkema 

(Colombes) and hte, the high-throughput 

experimentation company (Heidelberg, 

Germany), have concluded a research col-

laboration in the field of glycerol conver-

sion to acrolein and acrylic acid. The object 

of the project was to carry out performance 

screening for a variety of new suitable cata-

lysts for this reaction. The hte press release 

quoted Jean-Luc Dubois, scientific director 

at Arkema, as saying, “The greatest advan-

tage of using hte’s technology has been 

the vast amount of time saved during this 

project.” He added, “This would normally 

have taken over two years using conven-

tional testing equipment.”

Arkema concluded that this high-

throughput catalyst testing has put it in a 

position of increased competitiveness and 

has significantly reduced its research and 

development costs.
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ETHANOL

New techniques for 
identifying ethanol-
producing microbes
Researchers with the US Department of 

Energy Joint Bioenergy Institute (JBEI; 

Lawrence Berkeley National Laboratory, 

California) have developed new techniques 

to identify and develop microbes that not 

only can ferment complex sugars to ethanol 

but also can withstand high temperatures 

and other environmental stresses without 

becoming inhibited by the ethanol they are 

producing.

 “Our results show that the recently 

discovered extremophile—the bacterium 

Geobacillus thermoglucosidasius—which 

thrives in the high temperatures and pres-

sures of petroleum reservoirs, can ferment 

the major C5 and C6 sugars (e.g., xylose 

and glucose) in cellulosic biomass and can 

tolerate high concentrations of ethanol,” 

said Jay Keasling, chief executive officer 

of JBEI and a world authority on syn-

thetic biology, who led this study. “These 

capabilities make Geobacillus thermoglu-
cosidasius an ideal microbe for improved 

production of bio-ethanol and other more 

advanced biofuels.”

Scientists normally obtain metabolic 

information on a microbe through the 

sequencing of its genome and subsequent 

genomic, proteomic, and physiological 

studies, a process that can take months or 

years. Through a combination of in vitro
enzyme assays and a unique metabolic 

flux analysis that JBEI scientists devel-

oped based on carbon-13, they were able 

to complete their metabolic studies in less 

than two weeks. 

Danisco and 
DuPont joint 
venture to produce 
ethanol
A joint venture between DuPont (Wilming-

ton, Delaware, USA) and Danisco (Copen-

hagen, Denmark) is on schedule to start 

commercial-scale production of cellulosic 

ethanol in 2010. Their demonstration plant 

is under construction in Vonore, Tennes-

see, USA.

Danisco  Chief  Execut ive  Tom 

Knutzen told Reuters news agency “It is 

not the world’s largest factory—it will only 

produce 250,000 gallons (950,000 liters) 

annually—but it is large enough to prove 

that cellulosic ethanol can be produced 

commercially with the current subsidies, 

and that you can make money on it.”

DuPont is supplying fermentation and 

pre-treatment technologies, and Danisco is 

providing enzymes technology. Their goal 

is to sell complete cellulosic ethanol tech-

nology packages.

Ethanol pipeline 
proposed
On March 16, Magellan Midstream Part-

ners,  L.P. (Tulsa,  Oklahoma, USA) 

announced the signing of a joint develop-

ment agreement with POET (Sioux Falls, 

South Dakota, USA) to continue assessing 

the feasibility of constructing a dedicated 

pipeline to deliver ethanol safely and effi-

ciently from production facilities in Iowa, 

South Dakota, Minnesota, Illinois, Indiana, 

and Ohio to terminals in major Northeast-

ern states.

The project would span 1,700 miles 

(2,700 kilometers). The preliminary cost 

is estimated to exceed $3.5 billion and 

the project would take several years to 

complete.

At present POET produces a total of 

more than 1.5 billion gallons (5.7 billion 

liters) of ethanol annually at 26 facilities. 

It also markets 300 million gallons (1.1 

billion liters) for nine other plants that are 

outside its network. 

Costs, activities of 
Novozymes
At the World Biofuels Markets meeting, 

held in Brussels, Belgium, March 16–18, 

Novozymes (Bagsværd, Denmark) global 

marketing manager credited the company’s 

Cellic enzyme product family for “achiev-

ing the best cost/performance ratio seen so 

far,” as reported by Biofuels Digest. The 

company expects enzyme costs for cellu-

losic ethanol to come down to the $0.50–

$1.50 per gallon range by 2010, down from 

$2.00–$4.75 per gallon in 2007.

Expected growth in demand for 

enzymes to be used in the production of 

ethanol has already prompted Novozymes 

to double the investment it plans to make, 

to $160–$200 million, in its enzyme pro-

duction plant in Blair, Nebraska, USA, 

for which groundbreaking took place on 

March 24.

Antibiotics and 
ethanol production
Minnesota Public Radio (MPR) reported 

on March 24 that distillers grain remaining 

after the production of ethanol from corn 

often contains antibiotics that were added 

to the fermentation to control the growth of 
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Burning vegetable oil in engines and 
boilers
Classic wisdom says that vegetable oil cannot be burned directly in engines or boilers 
because vegetable oil droplets are much larger than those of petrodiesel. However, 
Y. Azoumah, a Ph.D. student from the University of Ouagadougou (Burkina Faso), 
in cooperation with CIRAD (Centre de coopération internationale en recherche 
agronomique pour le développement; Montpellier, France), has found a way to do just 
that. The researchers started by looking at correlations between the physicochemical 
characteristics of oils (viscosity, droplet size, evaporation, and combustion). Higher 
viscosity correlated with larger droplet size. For a given droplet size, vegetable oils 
evaporated less than heating oil did at temperatures <500°C. Combustion was better 
with saturated vegetable oils (palm, coconut) than with unsaturated oils (rapeseed, 
soybean, or sunflower). Cottonseed oil was intermediate.

To ensure that the oil droplets were the same size as fuel oil droplets, the research-
ers increased the temperature. Once vegetable oils reached 150°C, the droplet size 
was the same as for fuel oil.

By modifying engines and boilers in line with these parameters, vegetable oils can 
be used as fuel. A range of models has already been developed with the Italian manu-
facturer Riello UPS S.p.A (San Pietro di Legnago); and SOCFIN (Société Financière 
des Caoutchoucs SA; Brussels), a rubber company, has already ordered such boilers 
for driers at its plant in the Ivory Coast.

organisms that make lactic acid instead of 

ethanol. MPR quoted Mark von Keitz of the 

University of Minnesota (St. Paul, USA) 

Biotechnology Institute as saying, “[The 

fermentation] gets acidified to the point 

that the yeast is no longer able to properly 

produce ethanol, and then you’re stuck with 

a big batch of corn mash.”

Ethanol producers use penicillin and 

virginiamycin to kill bacteria. There are at 

least two possible adverse consequences: 

(i) these bacteria may become resistant to 

antibiotics, making them a major concern 

in health care; (ii) the antibiotics may enter 

the human food chain, since distillers’ 

grain is a major source of low-cost live-

stock feed.

Antibiotic testing of distillers’ grains 

at 60 ethanol plants, including some in 

Minnesota, by the US Food and Drug 

Administration (FDA) Center of Veteri-

nary Medicine began in 2008. Antibiotics 

were found in samples from many plants. 

Testing continues.

Several studies have also linked ele-

vated levels of E. coli in cattle to their con-

sumption of distillers grain.

A decision by the FDA to limit antibi-

otics in the fuel ethanol industry could have 

significant effects. 
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Health & NutritionBriefs
Acrylamide intake had no impact on 
the risk of premenopausal breast 
cancer at levels commonly consumed 
in the US diet (namely, about 30% of 
the calories consumed), according to 
a study of 90,628 women published 
online in the American Journal of Epide-
miology (doi:10.1093/aje/kwn421). The 
researchers, led by Kathryn Wilson 
of Brigham and Women’s Hospital in 
Boston, USA, also said that intakes of 
acrylamide-rich foods such as French 
fries (chips), coffee, cereal, potato 
chips (crisps), potatoes, and baked 
goods, were not associated with the 
risk of breast cancer in this popula-
tion. Acrylamide is formed by a heat-
induced reaction between sugar and 
an amino acid called asparagine and is 
a suspected carcinogen.

Personalized medicine, or custom-
ized disease prevention and treat-
ment, is closer than ever thanks to 
a new, more economical technology 
for decoding genes. In an article in 
Chemical & Engineering News, Deputy 
Assistant Managing Editor Stu Borman 
describes a key advance toward an 
inexpensive DNA sequencer. Called a 
“nanopore sequencer,” it could replace 
higher-priced sequencing techniques 
currently in use. The sequencer can 
identify all four DNA building blocks 
(adenine, thymine, guanine, and cyto-
sine) based on the amount of electric 
current these nucleotides block as 
they squeeze through the pore. Nano-
pores could reduce the cost of gene 
sequencing to $1,000 for an individual’s 
genome, or complete genetic endow-
ment, the article suggests. That com-
pares with the $100,000 to $1 million 
for sequencing an entire genome using 
conventional techniques. The article 
is available at http://pubs.acs.org/cen/
science/87/8710sci2.html.

The stable nitrogen isotope 15N may 
be a suitable biomarker to analyze 
blood levels of EPA (eicosapentaenoic 
acid) and DHA (docosahexaenoic acid) 

CONTINUED ON NEXT PAGE

Impact of fat on 
cancer spread
Researchers at Purdue University (West 

Lafayette, Indiana, USA) have measured 

the impact of a high-fat diet on the spread 

of cancer, finding that excessive dietary fat 

caused a 300% increase in metastasizing 

tumor cells in laboratory animals.

The researchers used an imaging 

technique to document how increasing 

fat content causes cancer cells to undergo 

changes essential to metastasis. Then they 

used another technique to count the number 

of cancer cells in the bloodstream of mice 

fed a high-fat diet compared with animals 

fed a lean diet.

The findings suggest that the com-

bined tools represent a possible new diag-

nostic technique to determine whether a 

patient’s cancer is spreading, said Ji-Xin 

Cheng, an assistant professor in Purdue’s 

Weldon School of Biomedical Engineering 

and Department of Chemistry.

“It is generally accepted that diet and 

obesity are accountable for 30% of prevent-

able causes of cancer, but nobody really 

knows why,” Cheng said. “These findings 

demonstrate that an increase in lipids leads 

directly to a rise in cancer metastasis.”

Researchers have theorized that tumor 

cells need more lipids than ordinary tissues 

to provide energy and material for tumor 

growth and metastasis.

“Before this work, however, most of 

the evidence was anecdotal, but here we 

present a mechanistic study,” said Thuc T. 

Le, a National Institutes of Health postdoc-

toral fellow at Purdue who is working with 

Cheng.

The researchers implanted a cancer-

ous lung tumor under the skin in each of 

the mice studied, and the animals were 

separated into two groups: one fed a high-

fat diet (34.9% and 5.2 Kcalories/gram) 

and the other a lean diet (4.25% and 3.82 

Kcalories/gram). The scientists then used 

an imaging method called coherent anti-

Stokes Raman scattering, or CARS, to doc-

ument how increasing lipids from fat intake 

induces changes to cancer cell membranes. 

Those changes, including processes called 

membrane phase separation and membrane 

rounding, enhance cancer metastasis.

“If the cancer cells don’t have excess 

lipids they stick together and form very 

tight junctions in tumors, but increasing 
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intake in clinical and epidemiologic 
studies. US researchers led by Diane 
M. O’Brien of the University of Alaska 
Fairbanks and the Fred Hutchinson 
Cancer Research Center in Seattle, 
Washington, suggest that because the 
ratio between 15N and 14N is elevated 
in fish, levels of 15N could be a suitable 
measure for EPA and DHA intake in 
humans. The study appeared in the 
American Journal of Clinical Nutrition
(89:913–919, 2009).

A lipid known as PIP2 (phosphati-
dylinositol 4,5-bisphosphate) may be 
responsible for the analgesic effects 
of capsaicin, the active ingredient in 
chili peppers. Researchers, led by Feng 
Qin of the University at Buffalo (New 
York, USA) suggest that the findings 
have implications for pain-sensation 
mechanisms as well as clinical applica-
tions. The study appeared in the online 
journal PLoS Biology (7:e1000046, 
2009).

Prenatal exposure to an insecticide 
commonly used up until the 1970s may 
play a role in the obesity epidemic in 
women, according to a study led by 
Janet Osuch, a professor of surgery 
and epidemiology at Michigan State 
University’s College of Human Medi-
cine in East Lansing (USA).  

Two hundred fifty-nine mothers 
who live along and eat fish from Lake 
Michigan were studied for their expo-
sure to DDE—a breakdown product 
of DDT. The study, published in Occu-
pational and Environmental Medicine 
(66:143–149, 2009), analyzed DDE 
levels of the women’s daughters. Com-
pared to the group of mothers with 
the extrapolated lowest DDE levels, 
daughters of mothers with interme-
diate levels gained an average of 13 
pounds (5.9 kg) excess weight, and 
those with higher levels gained more 
than 20 pounds (9.1 kg) of excess 
weight.

“Prenatal exposure to toxins 
is increasingly being looked at as a 
potential cause for the rise in obesity 
seen worldwide,” said Osuch. “What 
we have found for the first time is 
exposure to certain toxins by eating 
fish from polluted waters may con-
tribute to the obesity epidemic in 
women.” 

lipids causes them to take on a rounded 

shape and separate from each other,” Le 

said.

The change in shape is critical to the 

ability of cancer cells to separate and spread 

throughout the body via the bloodstream.

The researchers then used another 

technique, called intravital flow cytom-

etry, to count the number of cancer cells 

in the bloodstream of the mice. The tech-

nique works by shining a laser though the 

skin and into blood vessels, where the dyed 

cancer cells are visible.

Results showed the increase in lipids 

had no impact on the original tumors 

implanted in the mice. However, the rate 

of metastasis rose a dramatic 300% in the 

mice fed a high-fat diet.

The researchers later also examined 

the animals’ lungs and counted the number 

of cancer cells that had migrated to the 

lungs as a result of metastasis. Those find-

ings supported the other results showing 

increased metastasis in animals fed a high-

fat diet.

The researchers used the imaging and 

cell-counting tools to document that lino-

leic acid caused increasing membrane 

phase separation, whereas oleic acid did 

not. Increased membrane phase separation 

could improve the opportunity of circulat-

ing tumor cells to adhere to blood vessel 

walls and escape to organs far from the orig-

inal tumor site. The new findings support 

earlier evidence from other research that 

consuming high amounts of polyunsatu-

rated fat may increase the risk of cancer 

spreading.

The findings suggest that combining 

CARS and intravital flow cytometry rep-

resents a possible new diagnostic tool to 

screen patients for cancer. The tool can be 

used to count lipid-rich tumor cells circu-

lating in a patient’s blood by shining a laser 

through the skin and into blood vessels. 

Because lipids can be detected without the 

need for dyes, the technique might be devel-

oped into a convenient method to diagnose 

whether a patient’s cancer is spreading 

aggressively, Cheng said.

“These findings open the possibility of 

an entirely new, relatively simple method 

for diagnosing whether cancer is metasta-

sizing,” he said.

The research appeared in the online 

journal BMC Cancer (9:42, 2009).

Cholesterol, brains, 
and statins
Research led by a scientist at Iowa State 

University (Ames, USA) suggests that cho-

lesterol-reducing drugs known as statins 

may lessen brain function.

Yeon-Kyun Shin, a biophysics pro-

fessor in the Department of Biochemistry, 

Biophysics and Molecular Biology, says 

the results of his study show that drugs 
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that inhibit the liver from making choles-

terol may also keep the brain from making 

cholesterol, which is vital to efficient brain 

function.

“If you deprive cholesterol from the 

brain, then you directly affect the machin-

ery that triggers the release of neurotrans-

mitters,” said Shin. “Neurotransmitters 

affect the data-processing and memory 

functions. In other words—how smart you 

are and how well you remember things.”

Shin’s findings appeared online ahead 

of print in the Proceedings of the National 
Academy of Sciences of the United States of 
America (doi:10.1073/pnas.0813138106).

Cholesterol is one of the building 

blocks of cells and is made in the liver. Low-

density lipoprotein (LDL)—often referred 

to as “bad” cholesterol—transports choles-

terol from the liver to peripheral tissues. 

High-density lipoprotein (HDL)—the so-

called “good” cholesterol—is believed to 

reduce fatty deposits and to carry choles-

terol back to the liver. In brief: Too much 

LDL going to cells and not enough being 

removed can lead to cholesterol deposits 

and hardening of the cells.

“If you have too much cholesterol, 

your internal machinery is not going to be 

able to take away enough cholesterol from 

the cells,” said Shin. “Then cells harden and 

you can get these deposits.”

Cholesterol-reducing statin drugs are 

helpful because they keep the liver from 

synthesizing cholesterol, so less of the sub-

stance is carried to the cells. This lowers 

LDL cholesterol.

It is the function of reducing the syn-

thesis of cholesterol that Shin’s study shows 

may also harm brain function.

“If you try to lower the cholesterol 

by taking medicine that is attacking the 

machinery of cholesterol synthesis in the 

liver, that medicine goes to the brain, too. 

And then it reduces the synthesis of cho-

lesterol which is necessary in the brain,” 

said Shin.

In his experiments, Shin tested the 

activity of the neurotransmitter-release 

machinery from brain cells without choles-

terol present and measured how well the 

machinery functioned. He then included 

cholesterol in the system and again mea-

sured the protein function. Cholesterol 

increased protein function by five times.

“Our study shows there is a direct link 

between cholesterol and the neurotrans-

mitter release,” said Shin. “And we know 

exactly the molecular mechanics of what 

happens in the cells. Cholesterol changes 

the shape of the protein to stimulate think-

ing and memory.”

Natto and 
Alzheimer’s disease
A soy food renowned in Asia for its ability 

to protect against heart attacks also shows 

a powerful ability in laboratory experi-

ments to prevent formation of the clumps 

of tangled protein, or amyloids, involved in 

Alzheimer’s disease, scientists in Taiwan 

are reporting. Their study appeared in the 

Journal of Agricultural and Food Chemis-
try (57:503–508, 2009).

Rita P.Y. Chen and colleagues point 

out that people in Asia have been eating 

natto—a fermented food made from boiled 

soybeans—for more than 1,000 years. 

Natto contains an enzyme, nattokinase, 

that has effects similar to clot-dissolving 

drugs used in treating heart disease. Nat-

tokinase is sold as a dietary supplement to 

improve the body’s circulatory system. The 

scientists say this the first study on whether 

nattokinase also can 

dissolve amyloids. 

In the study, 

t h e  n a t t o k i n a s e 

degraded several 

kinds of amyloid 

fibr i l s ,  suggest -

ing its possible use 

in the treatment of 

amylo id - r e l a t ed 

diseases. “More-

over, since natto 

has been ingested 

by humans for a 

long time, it would 

be worthwhile to carry out an epidemio-

logical study on the rate of occurrence of 

various amyloid-related diseases in a popu-

lation regularly consuming natto,” the sci-

entists say. 

Fat quality in the 
diet
Forty of the world’s leaders in diet, nutri-

tion, and health have issued a consensus 

statement on the “critical importance of 

fat quality in the diet.” The 2009 Summary 

Statement from the International Expert 

Meeting (IEM) entitled “Health Signifi-

cance of Fat Quality of the Diet” recom-

mends reducing the intake of both saturated 

and trans fats from foods like butter, whole 

milk, high-fat cheeses and meats, and palm 

and coconut oil by switching to sources 

containing unsaturated fats such as those 

found in fatty fish, nuts, seeds, canola oil, 

soybean oil, olive oil, and products made 

from these vegetable oils such as soft 

spreads and mayonnaise. The experts agree 

that these simple dietary switches can have 

a significant impact on the world’s risk of 

cardiovascular disease.

The IEM “Health Significance of Fat 

Quality of the Diet” was held in February 

2009 in Barcelona, Spain, under the aus-

pices of the International Union of Nutrition 

Sciences and the World Heart Federation, 

and was funded through an unrestricted 

educational grant from Unilever.
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At the end of March, digitaljournal.com 
reported that farmers in South Africa 
were negatively affected by 82,000 
hectares of Monsanto Co. (St. Louis, 
Missouri, USA) corn (maize) that failed 
to produce, or underproduced, seeds. 
Monsanto officials put the number of 
hectares at closer to 75,000 and con-
firmed that they would “fully compen-
sate farmers who experienced the 
reduction in pollination.” Accord-
ing to digitaljournal.com, “Monsanto 
blames the failure of the three vari-
eties of corn planted on these farms, 
in three South African provinces, on 
alleged ‘underfertilization processes 
in the laboratory.’ Some 280 of the 
1,000 farmers who planted the three 
varieties of Monsanto corn this year 
have reported extensive seedless corn 
problems.” Monsanto responded with 
the following: “In order to maximize 
seed production yields during 2007 
seed production, the male and female 
inbreds of these three hybrids [in ques-
tion] were reversed. This process of 
reversing the male and female is a 
common practice in hybrid produc-
tion that existed before the advent 
of biotechnology. In this situation, 
the three hybrids produced using the 
same female inbred have experienced 
variable pollen production. Monsanto 
teams have reviewed the seed pro-
duction method for the three hybrids 
and will make the necessary changes 
to ensure good pollinating hybrids in 
the future.” Monsanto plans to meet 
with each affected farmer over the 
next two months.

Myiris.com reported in March that a 
study out of India found that use of 
Bt cotton seed lowered production 
costs, boosted yields, and increased 
income: “The cost of production [of] 
a quintal, which went down by 11% 
in 2005, was lower by 31% in 2006–
07, the study conducted by research-
ers at the Centre for Economic and 
Social Sciences (CESS) said. The study, 
done by N. Chandrasekhara Rao and 
S. Mahendra Dev, . . . covered the four 

EU member states 
take action on GM 
ban 
In early March, European Union (EU) envi-

ronment ministers voted by a wide margin 

in favor of allowing member states Austria 

and Hungary to maintain their ban on genet-

ically modified (GM) maize. The European 

Commission (EC), the EU’s legislative arm, 

had sought for the ban on Monsanto Com-

pany-produced MON 810 to be lifted. Both 

the EC’s scientific panel and the European 

Food Safety Authority (EFSA) have found 

the GM maize to be safe.

“[This] vote is a clear message that 

European countries will not be bullied into 

taking unsound decisions regarding their 

environment, their farming, and their citi-

zens’ health,” The Financial Times quoted 

Helen Holder, coordinator for GMO (GM 

organisms) for the environmental group 

Friends of the Earth, as saying.

Some government officials in the EU 

echoed this sentiment. Nongovernmental 

organization International Centre for Trade 

and Sustainable Development (ICTSD) 

quoted British Green Member of European 

Parliament Caroline Lucas:

“Today’s decision by EU environ-

ment ministers is great news for the envi-

ronment, farmers, and consumers—and 

sets a good precedent for future cam-

paigns against genetically modified crops. 

For the many regions in the EU that have 

expressed doubts over GM technology, 

today’s vote shows that it is still possible 

to be GM-free.”

A spokesperson for GM lobby group 

EuropaBio disagreed.

“[The] vote is a political sidestep that 

goes against the wishes of Europe’s farmers 

who are increasingly demanding the choice 

to grow biotech crops,” Nathalie Moll said 

in The Financial Times.

Among the countries that decided to 

support Austria and Hungary in their bans 

were Spain, Italy, and Germany. Germany’s 

Süddeutsche Zeitung quoted that country’s 

environment minister, Siegmar Gabriel, as 

saying:

“I cannot recognize the product from 

Monsanto as added value for society … the 

company is forcing dependency on German 

farmers.” 
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Guntur, Kurnool and Nalgonda. As per 
the survey, the cost of production had 
come down by 31% in 2006–07 from 
Rs 2,012 (non-Bt) to Rs 1,563 in Bt 
cotton . . . One of the major contrib-
utors for this reduction was decrease 
in the number of ‘cocktail’ pesticide 
sprays. The cotton yield has increased 
by 32% in 2004–05 in Bt cotton as 
against non-Bt cotton. This increase 
was 42% after adoption of Bt cotton 
in 2006–07.”

Bayer CropScience (Monheim, 
Germany) and Nature Source Genet-
ics (Ithaca, New York, USA) recently 
announced that they had entered 
into an exclusive five-year collabora-
tion involving the pre-breeding and 
enhancement of cotton germplasm. 
The goal of the collaboration is to iden-
tify and incorporate previously inacces-
sible genes of interest by making use 

of innovative technologies to create 
substantially improved cotton variet-
ies. Financial terms were not disclosed. 
The partnership will focus on combin-
ing the work of Bayer CropScience’s 
cotton breeders and molecular biol-
ogists with Nature Source Genetics’ 
new proprietary bioanalytical platform 
to identify and utilize the full range 
of promising genetic material. Bayer 
CropScience will initially concentrate 
on the areas of yield improvement, 
stress resistance—both biotic and 
abiotic—and fiber quality, with more 
traits being added as the program 
expands. 

Bayer CropScience also announced 
that it had renewed a framework 
agreement with the Centre National 
de la Recherche Scientifique (CNRS) in 
Paris, France. Over the next four years, 
Bayer CropScience will be investing 
around 4 million in joint projects. 
This funding will support basic research 
projects at a number of CNRS institu-
tions throughout France. One of them 
is the “mixed laboratory” at the La 

The Financial Times reported that, in 

the wake of the decision, the EC had three 

options open to it under EU rules: It could 

(i) submit the same ban proposal to EU 

member states again, (ii) amend the orig-

inal proposal, or (iii) propose new legis-

lation that would require the bans to be 

lifted or block any kind of “regional opt-

out” option on such issues. There was no 

immediate indication by the EC as to its 

next step.

Furthermore, some observers expected 

this decision to aggravate a longstanding 

World Trade Organization dispute with the 

EU—led by the United States, Canada, and 

Argentina (see inform 19:683, 2008)—over 

Europe’s importation of GM crops. The 

three countries have argued that such bans 

on GMO in the EU amount to an “unfair 

trade barrier” that “harms farmers and 

consumers around the world by denying 

them the benefits of productive, nutri-

tious, and environmentally friendly biotech 

products.”

Late in March, it was reported that 

Luxembourg was expected to become the 

latest EU member state to ban the use and 

sale of MON 810. The Luxembourgish ban 

invokes the EU’s own precautionary princi-

ple because of “serious scientific concerns” 

on the long-term effects of the GM maize 

known as MON 810.

In related news, Reuters reported that 

the EU would allow import of GM rapeseed 

(T45, developed by Bayer CropScience). 

The decision signaled the reopening of 

oilseed trading with Canada and cleared the 

way for the rapeseed to be used in animal 

feed and food in the EU for a 10-year 

period.

“The authorization of this GM oilseed 

rape is important as it will allow the 

resumption of imports of oilseed rape in 

the EU from Canada,” Reuters quoted the 

EC as saying.

Update on drought-
tolerant corn, high-
oleic soybean oil
Monsanto Co. (St. Louis, Missouri, USA) 

announced in March that it had completed 

regulatory submissions in the United States 

and Canada for “the world’s first biotech 

drought-tolerant corn product.” Developed 

in conjunction with BASF (Ludwigshafen, 

Germany), the drought-tolerant corn under-

went field trials in 2008 in the US Western 

Great Plains. Monsanto said the results of 

these trials “met or exceeded the 6 to 10% 

target yield enhancement—about 7 to 10 

bushels per acre—over the average yield of 

70–130 bushels per acre in some of the key 

drought-prone areas in the United States.” 

Monsanto also has completed submis-

sions to the relevant Canadian agencies. 

The company reported that regulatory sub-

missions in import markets such as Japan, 

Mexico, and Korea would be made in the 

next several months. According to company 

statistics, in any given year, 10 million to 

13 million acres (4 million to 5.3 million 

hectares) of farmland planted to corn in the 

United States may be affected by at least 

moderate drought.

Drought-tolerant corn technology is 

part of Monsanto’s research and devel-

opment and commercialization collabo-

ration in plant biotechnology with BASF. 

The two companies are jointly contributing 

$1.5 billion over the life of the collabora-

tion, which is aimed at developing higher-

yielding crops and crops more tolerant to 

adverse environmental conditions such as 

drought. In a January report, the company 

anticipated a market launch for the drought-

tolerant corn in 2012.

In mid-March, Reuters reported that 

DuPont (Wilmington, Delaware, USA) was 

testing its proposed high-oleic soybeans 

with food processors, in order “to gauge 

demand and pricing.” The product, which is 

awaiting regulatory approval, would be the 

“world’s first genetically modified soybean 

seed aimed at health-conscious consumers 

and the food companies that serve them,” 

according to the company.

Reuters said that Jim Borel, group vice 

president for agriculture at DuPont, had 

indicated the product could be commer-

cially introduced later this year. According 

to the company, the high-oleic soybean trait 

delivers at least 80% oleic acid, has consis-

tently demonstrated a linolenic acid content 

of less than 3%, and has more than 20% 

less saturated fatty acids than commodity 

soybean oil.

GM goat trials 
planned in Brazil
Scientists in Brazil and at the University of 

California (Davis, USA) are doing work to 

develop GM dairy goats, whose milk could 

protect against the types of diarrheal dis-

eases that each year claim the lives of more 

than 2 million children around the world. 



    

The team plans to have a milk-producing 

herd of these goats established in Brazil 

within two years and hopes to begin human 

trials with the genetically enhanced goats’ 

milk within three to five years. The milk 

will carry increased levels of the human 

enzyme lysozyme. Known to impart impor-

tant immunological benefits, lysozyme is 

found at very high levels in human breast 

milk but at very low levels in goats’ milk.

The new project, funded with a $3.1 

million grant from Brazil’s Ministry of 

Science and Technology, is under the lead-

ership of Aldo Lima, professor and director 

of the Clinical Research Unit and Institute 

of Biomedicine at the Federal University of 

Ceará, in Forteleza, Brazil.

“The interaction between under-nutri-

tion and diarrhea has been a long-lasting 

concern in developing countries,” Lima 

said. “We have a great opportunity to do 

something . . . for treatment and prevention 

of infant diarrhea, one of the main causes of 

child mortality in regions like the Brazilian 

semi-arid region.”

“We fully expect that the lysozyme-

rich milk that these goats produce will 

provide remarkable improvements in the 

health of the children in those parts of 

Brazil that struggle with diarrheal dis-

eases,” said UC Davis animal scientist Eliz-

abeth Maga. During the past 10 years, she 

has developed a herd of GM dairy goats at 

UC Davis and studied how the beneficial 

properties of human milk might be intro-

duced into their milk.

Their research has shown that dairy 

goats can be genetically engineered to 

carry the human gene that causes them to 

produce elevated levels of lysozyme in their 

milk. Furthermore, they have shown that 

pigs that were fed the lysozyme-rich milk 

were better able to fend off bacterial infec-

tions than were those animals that were fed 

goats’ milk that did not contain the human 

enzyme. The lysozyme enzyme is a protein 

found in the tears, saliva, and milk of all 

mammals.

“We all consume lysozyme in our 

saliva every time we swallow,” Murray 

said. “By increasing lysozyme levels in 

goats’ milk, we are simply providing more 

of a healthful protein that poses no toxic or 

allergenic problems.”

Research on 
regulation of seed 
germination
Researchers from Purdue University (West 

Lafayette, Indiana, USA) have character-

ized a process that regulates the activity of 

genes that control seed germination and 

seedling development. Mike Hasegawa, the 

Bruno C. Moser distinguished professor of 

horticulture and landscape architecture, and 

Kenji Miura, a former Purdue postdoctoral 

researcher and now an assistant professor 

at Tsukuba University in Japan, discovered 

the step involved in keeping seeds from 

germinating in adverse conditions such as 

freezing temperatures or drought, a factor 

in the survival of plant species. Their work 

was published March 11 in the Proceedings 
of the National Academy of Sciences USA 
(doi: 10.1073/pnas.0811088106).

“We’ve found the process, called 

sumoylation, is involved in the regula-

tion of some major agricultural traits,” 

Hasegawa said. “It is fundamental, basic 

research like this that allows us to under-

stand how plants respond to hormones and 

environmental conditions.”

Seeds produce a hormone called absci-

sic acid, or ABA, that prevents germina-

tion. When environmental factors such as 

temperature are not optimal for seed germi-

nation, ABA levels are high, which causes 

production of higher levels of a protein 

called ABI5. When the ABI5 protein is 

Dargoire research campus operated 
by Bayer CropScience in Lyon. The 
20 scientists who work there will be 
taking a multidisciplinary approach to 
improving the stress tolerance of plants 
and ways of increasing yields, fields in 
which the CNRS research teams are 
among the global leaders.

Dow AgroSciences LLC (Indianapo-
lis, Indiana, USA) and Schillinger Seed 
Inc. (West Des Moines, Iowa, USA) 
announced in March that they had 
entered into a licensing, research, 
and development agreement for the 
commercialization of transgenic com-
modity soybeans. Under the agree-
ment, Dow AgroSciences will obtain 
the Schillinger Seed brand and exclu-
sive right to breed, produce, distrib-
ute, and sell Schillinger Seed brand 
transgenic commodity soybeans. In 
addition Schillinger will continue to 
develop and produce proprietary 
soybean germplasm for Dow Agro-
Sciences to use in breeding and com-
mercial sales. In related news, Dow 
AgroSciences LLC also announced that 
it had received regulatory approval 
from the Brazilian National Technical 
Commission on Biosafety (CTNBio) 
for its WideStrike™ Insect Protec-
tion technology in cotton in Brazil. 
WideStrike, currently marketed in the 
United States, is intended to provide 
protection from insect-feeding cotton 
pests. The WideStrike technology uses 
two insect-resistant traits to control 
cotton pests, including the Spodoptera 
frugiperda, Heliothis virescens, Pectino-
phora gossypiella, and the Alabama argil-
lacea pests. Studies conducted by Dow 
AgroSciences and analyzed by CTNBio 
found that WideStrike did not “create 
unreasonable risk to humans or the 
environment.”

A team of scientists from the US 
Department of Agriculture’s Agricul-
tural Research Service (ARS), Iowa 
State University (ISU: Ames, USA), 
and Brazil have identified a cluster 
of soybean genes that provide resis-
tance to the fungus Phakopsora pachy-
rhizi, which causes Asian soybean rust 
(ASR). ASR was first detected in the 
continental United States in 2004. 
Although fungicide use is effective 
against ASR, providing farmers with 

CONTINUED ON NEXT PAGE
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active, it switches on genes that prevent 

germination.

Hasegawa’s research showed that when 

a SUMO (small ubiquitin-related modifier) 

peptide is attached to the ABI5 protein, the 

protein becomes inactive, switching off the 

genes that prevent germination and seed-

ling development.

“A single stimulus such as ABA affects 

transcription factors, which are major con-

trollers of genes involved in complex pro-

cesses such as seed germination,” Hasegawa 

said. “Sumoylation seems to be an impor-

tant process in the control of significant 

plant characteristics.”

Mexico lifts ban on 
GM maize
In March, Farming UK (www.farminguk.

com) reported that the government of Presi-

dent Felipe Calderon had removed the ban 

on “experimental cultivation of transgenic 

maize” in Mexico. This lifting of the ban, 

imposed in Mexico in 1999, has reportedly 

opened the door to two dozen proposed 

GM projects representing $382 million in 

investment through 2012.

“The activists wanted to reject experi-

mental cultivation of transgenic maize on 

behalf of all Mexican farmers, but reason 

won out,” Fabrice Salamanca was quoted 

as saying. He is head of Agrobio Mexico, a 

representative of the biotech companies—

including Bayer, DuPont, Monsanto, Syn-

genta, and Dow—proposing projects in the 

country. “We hope that approval for the first 

field trials will be given in August.”

M i g u e l  C o l u n g a ,  D e m o c r a t i c 

Campesino Front (FDC) leader, expressed 

his concern: “The government made a ter-

rible mistake when it allowed these exper-

iments, because it has put [the country’s] 

biodiversity and food sovereignty at risk.”

Salamanca disagreed: “No one is 

against the protection of native variet-

ies of maize; on the contrary, we think 

there should be programmes to support its 

producers.”

Farming UK reported that the FDC 

promised demonstrations against any 

experimental trials. Colunga went so far as 

to suggest that “[w]e might even burn the 

plots.” 

resistant cultivars is more sustain-
able, according to geneticist Michelle 
Graham. Graham, together with Jenelle 
Meyer, Kerry Pedley, and Randy Shoe-
maker of ARS; Chunling Yang, Chun-
quan Zhang, Martijn van de Mortel, 
John Hill and Steve Whitham of ISU; 
and Ricardo Abdelnoor and Dan-
ielle Silva of the Brazilian Agricultural 
Research Corporation (Embrapa) in 
Brazil, published their findings in the 
online edition of Plant Physiology (doi: 
10.1104/pp.108.134551).

DuPont (Wilmington, Delaware, USA) 
and the Institute of Plant Protection of 
the Chinese Academy of Agricultural 
Sciences (Beijing) have entered into 
a multi-year, exclusive research col-
laboration to improve in-plant insect 
control to help increase worldwide 
crop yields. Under the agreement, the 
DuPont business Pioneer Hi-Bred will 
collaborate with the Institute of Plant 
Protection to identify novel genes to 
develop and commercialize in next-
generation seed products. Terms of 
the agreement have not been dis-
closed. 
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Dow Chemical Co. (Midland, Michi-
gan, USA) agreed on March 10, 2009, 
to complete its purchase of Rohm and 
Haas Co. (R&H: Philadelphia, Pennsyl-
vania, USA), narrowly averting a trial. 
Rohm and Haas sued Dow in January 
after Dow refused to proceed with 
the takeover, claiming the deal under 
its original terms would jeopardize 
Dow’s future, according to the Reuters 
news service.

In related news, Rohm and Haas 
was named Best Innovation Contrib-
utor 2008 by Henkel’s Laundry and 
Home Care business. The award was 
given for “breakthrough technology for 
automatic dishwashing detergents.”

Operating profits of Sasol’s olefins and 
surfactants unit dropped 71% year-
on-year, the South African company 
announced in March 2009 in report-
ing financial results for the six months’ 
ending December 31, 2008.”While we 
will continue to carefully monitor and 
review the performance of all assets 
in the Sasol O&S (olefins and surfac-
tants) portfolio, we do not intend to 
sell Sasol O&S at this stage and will 
therefore retain and further optimize 
this business,” the company said.

German consumer products company 
Henkel’s sales in China have increased 
48% to $700 million in 2008, accord-
ing to the Shanghai Daily newspaper. 
In addition, the company’s global sales 
for 2008 rose by 8.1% to $17.9 billion. 
The Asia-Pacific region accounted for 
11% of Henkel’s global sales in 2008, 
compared to 8% in 2007, the report 
noted.

The Dow Chemical Co. (Midland, 
Michigan, USA) has introduced three 
new surfactants under its ECOSURF™ 
brand. Known as ECOSURF EH-3, 6, 
and 9, the surfactants are said by Dow 
to have “an excellent environmental 
profile” and to be biodegradable “with 
low aquatic toxicity,” while meeting 
the criteria for the US Environmen-
tal Protection Agency’s Design for the 
Environment Surfactant Screen. All 
three surfactants are said to have very 
low odor and a narrow gel range, as 
well as being low foaming. Suggested 
applications include textile process-
ing, hard surface cleaning products, 
and paints and coatings. 

SC Johnson begins 
ingredient labeling
SC Johnson (Racine, Wisconsin, USA) 

has upped the ante in the North American 

consumer products market by announc-

ing in March 2009 that it will begin listing 

ingredient information on its labels and on 

a website (www.whatsinsidescjohnson.

com). 

The company said it will list all ingre-

dients including dyes, preservatives, and 

fragrances on product labels. This goes 

beyond the scope of the Ingredient Commu-

nication Initiative announced in November 

2008 by The Soap and Detergent Associ-

ation, the Consumer Specialty Products 

Association, and the Canadian Consumer 

Specialty Products Association. The ini-

tiative was developed as a way to provide 

consumers with information about the 

ingredients in products—excluding dyes, 

fragrances, and preservatives—in four 

major categories: air care, automotive care, 

cleaning, and polishes and floor-mainte-

nance products. The initiative is a voluntary 

program for companies to list their product 

ingredients online, on product labels, via 

toll-free number, or using some other non-

electronic means.

SC Johnson will also ban phthalates—

particularly diethyl phthalate (DEP)—from 

its fragrances, even though it insists that 

“DEP has been extensively researched and 

has been deemed safe by various scientific 

bodies.”

Contaminants in 
children’s products
The watchdog organization that found lead 

in lipstick in 2007 gained press in March 

2009 with its report on contaminants in chil-

dren’s bath and personal care products. 

The Campaign for Safe Cosmetics 

(San Francisco, California, USA) released 

the results of its tests showing that of the 

48 products studied, two-thirds contained 

1,4-dioxane—a suspected carcinogen that 

is a trace contaminant left from the manu-

facturing process. A subgroup of 28 prod-

ucts was tested for formaldehyde, and about 

80% contained that compound. (Formalde-

hyde is a breakdown product of preserva-

tives in liquid products and is a suspected 

carcinogen.) A number of products con-

tained both compounds.

Even as a major Chinese supermarket 

chain pulled baby products made by US-

based Johnson & Johnson from its shelves 

after the allegations that the products 

contain carcinogens, federal experts in the 

United States urged caution. (China later 

cleared the products for sale.)

The Environmental Protection Agency 

(EPA) released a statement saying that it 
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Markets 2007–2017, just completed by 

CAHA. 

Strong growth in East Europe and the 

Middle East/Africa regions will balance out 

declining demand in mature regions. Global 

n-paraffin consumption is forecast to grow 

at an average of just 0.5%/year from 2007 to 

2012, but CAHA expects growth to pick up 

to 1.7%/year from 2012 to 2017. Demand 

peaked in 2007 after a period of healthy 

growth from 2002. Usage in some applica-

tions has currently plateaued but declined 

in others over the past two years.

Overcapacity has driven rationaliza-

tion in n-paraffin outlets and production. 

The closure of 220,000 metric tons (MT)/

year of n-paraffin capacity in West Europe 

by Sasol at the end of 2007 is expected to be 

followed by an even larger capacity ratio-

nalization in North America, as US-based 

ExxonMobil exits the n-paraffin business 

by the end by 2009.

Normal paraffins are primari ly 

extracted from kerosene, but can also be 

produced from Fischer-Tropsch-derived 

product streams at gas-to-liquids (GTL) 

plants. Shell’s massive Pearl GTL project 

in Qatar will include two 130,000 MT/

year n-paraffin units, one due on stream by 

2011 and the second a year later. Earlier in 

this decade, a number of other GTL proj-

ects were under consideration, and several 

were expected to include n-paraffin produc-

tion. But most of these GTL projects have 

been postponed or cancelled, and GTL par-

affins are no longer expected to flood the 

market.

“Capacity for n-paraffin production 

isn’t expected to recover from Exxon-

Mobil’s closure in 2009 until Shell opens 

its new GTL plant in Qatar,” says Joel 

Houston, CAHA president and an AOCS 

member. “As one of the world’s largest pro-

ducers and the only merchant supplier in 

North America exits the business, supply 

options will remain tight over the next two 

years, until the market can become bal-

anced again.”

Normal paraffins are produced and 

consumed in all main regions of the world, 

and most of the producers are either back-

integrated, with captive kerosene, or for-

ward-integrated into the production of LAB 

or other derivatives. Leading global and 

industry players include Sasol and CEPSA 

in West Europe, ExxonMobil in the United 

States, and Isu in Asia. 

Details of CAHA’s publications are 

available at www.colin-houston.com/.

STPPs gain
Sodium tripolyphosphates (STPPs) are 

relinquishing their prominence among the 

builders used in the consumer detergents 

of North America and Europe, according 

to Sean Milmo of ICIS Chemicals Busi-
ness. “Phosphates have also been losing 

favor in emerging markets, particularly 

China, where they have dominated house-

hold detergents,” Milmo said.

The change should provide “the great-

est windfall to well-established alternatives 

such as zeolites, sodium carbonate, and 

citric acid, as well as cobuilders such as 

polycarboxylates and polyphosphonates. At 

the same time, doubts about the ecological 

advantages of combinations of these build-

ers are creating opportunities for innova-

tive, greener alternatives such as the new 

aminocarboxylates methylglycinediacetic 

acid (MGDA) and glutaminic acid diacetic 

acid,” the report noted. MGDA, because of 

its broad range of properties, can be “used 

to completely replace phosphate” in dish-

washing detergents, German producer 

BASF said.

Novel skin cream 
developed
Even after nine months soaking in the 

womb, a newborn’s skin is smooth—unlike 

an adult’s in the bath. Why? Because a pro-

tective cream called Vernix caseosa (VC), 

which covers the fetus and the newborn, 

aids in the growth of skin both before and 

after birth. VC provides “waterproofing” in 
utero, allowing skin to grow in wet con-

ditions, while after birth it hydrates and 

cleanses, even healing when applied to 

ulcers. 

Joke Bouwstra, a specialist in the skin 

barrier and its synthesis at Leiden Univer-

sity, and her colleague Robert Rißmann 

“is currently doing new human health risk 

assessments on both dioxane and formal-

dehyde.” Further, EPA said that although 

studies have suggested dioxane may cause 

cancer when inhaled, and formaldehyde 

may cause cancer when ingested, the 

agency has “not yet reached a determina-

tion pertaining to skin exposure.” 

Meanwhile,  a spokesperson for 

Johnson & Johnson told USA Today that 

the company’s products are safe, meeting or 

exceeding all regulations. And John Bailey 

of the Personal Care Products Council in 

Washington, DC, USA, told USA Today
that manufacturers have known for years 

that bubble bath, shampoo, and other prod-

ucts contain small amounts of formalde-

hyde and 1,4-dioxane, and have already 

reduced these levels significantly. He added 

that preservatives make products safer by 

preventing the growth of bacteria, fungus, 

and other potentially harmful microbes.

Normal paraffin 
capacity declines 
Worldwide, the normal paraffin market is 

realigning in a period of consolidation. Con-

sumption of normal paraffins is expected 

to grow at an average annual rate of 1.1%, 

from 3.1 million metric tons (MMT) in 

2007 to 3.4 MMT in 2017, according to a 

new study from Colin A. Houston & Asso-

ciates, Inc. (CAHA), a consulting firm in 

Brewster, New York, USA.

The merchant marketplace for normal 

paraffins will be distressed, with Exxon-

Mobil’s expected exit from the business in 

2009, as customers anticipate Pearl, Shell’s 

gas-to-liquids project in Qatar, starting up 

around mid-2010 or later. Sasol and CEPSA 

will remain the largest n-paraffin produc-

ers worldwide, feeding captive require-

ments on three continents, the CAHA 

report notes. Developing markets will see 

demand for normal paraffins rise by strong 

growth rates.

Normal paraffins (n-paraffins) are the 

major feedstock for linear alkylbenzene 

(LAB), a surfactant intermediate used in 

the manufacture of detergents, which con-

sumed over 76% of the world’s n-paraffin 

production in 2008. Other important end 

uses include oilfield chemicals, rolling oils, 

chlorinated paraffins, and solvents. These 

are among the findings of a new multiclient 

study, entitled Normal Paraffins—World 



311inform May 2009, Vol. 20 (5)

(a doctoral student) set out to study VC in 

detail and have produced a synthetic version 

of this natural ointment that shows the same 

structure and unique properties. 

Like most moisturizing creams, VC 

is mostly water. Its properties come from 

the addition of just 10% each of lipid mol-

ecules and dead skin cells (corneocytes), 

so the exact composition of the mixture is 

important.

A readily available natural source of 

the sort of fat molecules needed is lanolin, 

the oil found in sheep’s wool, which is 

currently used as a skin treatment by some 

nursing mothers. The team isolated the fats 

that were the closest match to the measure-

ments they had of VC, and used them to 

create a synthetic solution with the same 

behavior. The corneocytes were synthe-

sized by M.H.M. Oudshoorn from the 

Utrecht University. When combined, these 

synthetic ingredients made a cream that 

looked the same using both X-ray measure-

ments and light microscopy as VC, while 

allowing the researchers to alter the water 

content and other properties at will. 

Rißmann’s doctoral dissertation—

“Development of a Vernix Caseosa Sub-

stitute. A Novel Strategy to Improve Skin 

Barrier Function and Repair”—was suc-

cessfully defended on March 17, 2009, at 

Leiden University in the Netherlands.

P&G boosts 
sustainability 
targets
Gianni Ciserani, president for Procter & 

Gamble (P&G), Western Europe, told an 

audience of European business leaders that 

the company will significantly increase 

targets for its 2012 sustainability goals.

Ciserani spoke at the end of March 

2009 in Brussels at the 7th Annual Euro-

pean Business Summit, supported by 

the European Commission and the EU 

Presidency. 

P&G’s revised 2012 goals are to: 

billion in cumulative sales of “sus-

tainable innovation products” (SIP), 

which are products with a signifi-

cantly reduced (>10%) environ-

mental footprint vs. previous or 

alternative products. (The original 

target was $20 billion in cumulative 

SIP sales.) 

production) in carbon dioxide emis-

sions, energy consumption, water 

use, and disposed waste from P&G 

plants, leading to a total reduction 

over the decade of at least 50% (vs. 

the 40% set originally). 

water through P&G’s Children’s 

Safe Drinking Water (CSDW) 

program. P&G had set an original 

target of delivering two billion liters 

of clean water. 

P&G’s ad spending 
down
The Procter & Gamble Co. (P&G) is still 

the largest advertiser in the United States, 

but its spending fell 19% in 2008, accord-

ing to Nielsen Co. research. The Cincinnati, 

Ohio-based consumer products company 

spent $2.8 billion from January 2008 to 

December 2008, down from $3.5 billion 

during 2007. Nielsen figures do not include 

Internet spending or business-to-business 

advertising. By comparison, the second-

biggest advertiser in 2008, according to 

Nielsen, was General Motors Corp., which 

spent $2.1 billion. That was a drop of 15% 

in ad spending for the automaker. 

In other P&G news, consumer-prod-

ucts manufacturer Helen of Troy Ltd. (El 

Paso, Texas, USA) has purchased P&G’s 

global Infusium 23 hair care business for an 

undisclosed amount of cash. The deal was 

expected to close by March 31.

P&G also announced in March that 

Susan Arnold, president of global busi-

ness units, will retire effective September 

1, 2009, after 29 years of service. Although 

Arnold has stepped down as president, she 

will continue to serve in a special assign-

ment, reporting to chairman and CEO 

A..G. Lafley, until September 1, 2009. The 

vice chairs of Procter & Gamble (P&G) 

global business units who have reported 

to Arnold will report to Lafley, reducing a 

layer of management as part of the compa-

ny’s ongoing simplification effort. Arnold 

was widely seen as a possible successor to 

Lafley. She will continue to serve on the 

boards of directors at The Walt Disney 

Co., McDonald’s, Catalyst, and Save the 

Children, P&G said. 
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People News/
Inside AOCS
Johnson to direct ISU 
Research Farm
Former AOCS president Lawrence Johnson,

Iowa State University (ISU) professor of food 

science and human nutrition, has been named 

director of the BioCentury Research Farm, 

a biorenewables production and processing 

research facility under construction west of 

Ames, the home of ISU. 

According to Johnson, “Iowa State’s Bio-

Century Research Farm will be the world’s 

first fully integrated biomass production farm and processing facil-

ity.” He added, “It’s a place where ISU faculty and industry can 

partner to develop advanced biorenewable fuels, biobased products, 

and industrial chemicals from grain, agricultural residues, and cel-

lulosic crops as feedstocks.” 

The BioCentury Research Farm is scheduled to begin pro-

cessing operations during the summer of 2009. ISU research on 

biomass crop production has been ongoing and will be expanded 

this year.

In February 2009 Johnson shared the ISU College of Agri-

culture and Life Sciences Team Award for leading the Aqueous 

Soybean Processing Research Team in developing new and envi-

ronmentally friendly technologies that use water and enzymes to 

extract oil for food or biodiesel uses. Other team members included 

AOCS members Stephanie Jung, Tong Wang, and Deland 
Myers (now with North Dakota State University). Industrial Team 

members were enzyme manufacturer Genencor International and 

soybean processor West Central Cooperative.

Wansbutter to chair Canola 
Council
At the recently completed annual convention of the Canola Council 

of Canada in Toronto, Richard Wansbutter was elected to a two-

year term as chair of the Council. Wansbutter, who is based in 

Winnipeg, Manitoba, with Viterra, Inc., takes over from outgo-

ing Chairman Stewart Gilroy. The new vice chair is Ken Stone
of Cargill, Dave Parsons of Viterra is second vice president, and 

Ernie Sirski of the Manitoba Canola Growers Association is chair 

of the finance committee.

Escobar to be interim CEO 
for USSEC
The United States Soybean Export Council Board of Directors 

(USSEC) named Miguel Escobar as the USSEC interim chief 

executive officer (CEO), starting March 4. He is expected to work 

with the board on its current agenda and the long-term goals of the 

organization. He has been with USSEC since May 2007, serving as 

executive director. Escobar replaces Dan Duran, who was placed 

on administrative leave.

Lindeboom senior scientist at 
POS Pilot Plant
Nienke Lindeboom joined POS Pilot Plant Corp., Saskatoon, 

Canada, as senior scientist in March 2009. She will be responsible 

for the development of new laboratory and pilot scale processes 

within the areas of production and characterization of proteins, 

bioactives, and polysaccharides, including starches and soluble/

nonsoluble fibers for use in food, pharmaceuticals, cosmetics, feed, 

and industrial applications.

Pilot Chemical appoints new 
board member
Surfactant manufacturer Pilot Chemical Co. of Cincinnati, Ohio, 

USA, has appointed David Ligon to its board of directors. Ligon 

founded and is currently managing partner of Brightwell Capital 

Partners, LLC, as asset management and advisory firm serving 

privately held US-based business in the Los Angeles, California, 

area.

Walsh new CEO at Aurora 
Biofuels
In early March Aurora Biofuels, Inc., of Alameda, California, USA, 

named Robert Walsh as its new chief executive officer (CEO). He 

brings 28 years in the traditional petroleum industry to his new 

position with Aurora, and is expected to speed the commercial-

ization of the company’s algal biofuels, which are derived from 

highly productive custom strains of algae. He was most recently 

president of the advanced biofuel company LS9 Inc. (South San 

Francisco, California).

In addition Mario Tredici, a professor of microbiology at 

the University of Florence and a leader in the mass cultivation of 

microalgae as feed, chemicals, and renewable fuels, joined the 

four-member advisory team using their experience and expertise 

for the benefit of the company. Other members include Chris-
toph Benning, who studies biochemistry and metabolism of plants 

and algae at Michigan State University; William Freytag, chair-

man and CEO of BaroFold, Inc., Boulder, Colorado; and Krishna 
Niyogi, who focuses on the molecular genetics and ecophysiology 

of algae and plants at the University of California-Berkeley.

Paratherm appoints new COO
Rich Clements, who has been sales manager since 2007 for Para-

therm Corp. (West Conshohocken, Pennsylvania, USA), was 

promoted in March to be the company’s chief operations officer 

(COO) and vice president of operations. His first responsibilities 

will be with a new program designed to cater to solving customer 

system maintenance problems and emergencies. Clements will 
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If we missed you in Orlando . . .
The 100th AOCS Annual Meeting & Expo is now a part 
of AOCS’ rich history. If you were unable to participate 
in the celebration in Orlando, you can still keep current 
with the science presented at the meeting.

To view the abstracts from the 2009 meeting, simply 
visit http://www.aocs.org/archives/am2009/techprog.
cfm. There, you can access the abstracts by subject area 
and day of presentation. The abstracts should be available 
online by July 1. 

In the meantime, it is not too soon to start thinking 
about the 101st AOCS Annual Meeting & Expo (AM&E). 
Scheduled for May 1619, 2010, the AM&E will be held in 
the Phoenix (Arizona, USA) Convention Center, which 
is newly renovated. The headquarters hotel will be the 
Sheraton Phoenix Downtown.

For more information, as it becomes available, visit 
http://Annual_Mtg.aocs.org.

be managing Paratherm’s day-to-day operations, drawing from 

his experiences in previous positions as product director, plant 

manager, and plant engineer. 

Founded in 1988, Paratherm Corp. manufactures specialized 

heat transfer fluids and system cleaners for use in the chemical 

industry, food processing, and plastics manufacturing. Its heat 

transfer fluids cover temperatures from –148°F to +675°F (–100°C 

to 357°C). 

ADM announces appointments
Duane Holz was named a general manager by 

Archer Daniels Midland Co. (ADM; Decatur, 

Illinois, USA) on March 16. He will be 

responsible for commercial activities related 

to ADM’s North American Food Oils busi-

ness. He has been with ADM since 1998 and 

has held various positions within the compa-

ny’s North American and European oils busi-

nesses, most recently as general manager of 

European Oils and Fats in Rolle, Switzerland.

Also, Tedd Kruse has been named vice president, Corn Pro-

cessing, for ADM. He joined ADM in 1993 as a grain merchan-

diser and most recently served as vice president, North American 

Food Oils.

In Memoriam

N. Hunt Moore
Long-standing AOCS member Noble Hunt Moore, known to 

business associates, friends, and family as Hunt Moore, died in 

Memphis, Tennessee, USA, on February 17, 2009, at the age of 94. 

He is survived by his daughter Katheryn M. Stevens, his son Robert 

F. Moore, four grandchildren, and three great-grandchildren. He 

was preceded in death by his wife of 62 years, Patricia G. Moore, 

in 2005, and his son Jack G. Moore, in 1995.

After an accident when he was 16 cut short Moore’s dream of 

becoming an aeronautical engineer, a gifted high school teacher 

turned his enthusiasms toward chemistry. He started his higher 

education at West Tennessee State Teachers College (now the Uni-

versity of Memphis), interrupted his college career to work in the 

laboratory for The Buckeye Cotton Oil Company in Memphis for 

2 ½ years, then completed his B.S. in chemical engineering at the 

University of Tennessee-Knoxville (UT) while working as a lab 

technician running oil and protein analyses on cottonseed samples 

from a hydraulic pilot operation. 

Based on the merits of his senior thesis, Moore was hired 

on graduation from UT by Allis-Chalmers, Milwaukee, Wiscon-

sin, to design a pilot plant for direct extraction of high oil content 

oilseed. World War II intervened to change his job assignments to 

war-related efforts, but afterward he again directed his energies for 

Allis-Chalmers to constructing machinery for extracting oil from 

soybeans and cottonseed.

Moore was intimately involved in work that Allis-Chalmers 

did with Delta Products Co. in Wilson, Arkansas, in installing the 

first pressure cooker in the cottonseed industry and the first solvent 

extraction plant for direct extraction of cottonseed. Delta Products 

hired Moore to be plant superintendent, and Moore gained renown 

for his expertise in designing extraction plants. A series of tem-

porary problem-solving assignments convinced Moore his skills 

could be used to establish his own company, N. Hunt Moore Con-

sulting Engineers, at the end of 1951.

For the rest of his working life, Moore was associated with 

this company. He was instrumental in introducing German-made 

Bauermeister cracking and flaking mills to the United States and 

subsequently entered an exclusive relationship with Bauermeister 

for sales rights of their oilseed equipment in North America. In 

fact, Moore discovered that the destruction that had taken place in 

Europe during World War II led to reconstruction based on new, 

better, and more energy-efficient equipment than could be found 

in the United States. Thus, for a time, the latest in milling equip-

ment was to be had in Europe.

Oilseed crushing capacity in the United States expanded 

through the 1970s, but a general maturing of the industry led 

to mergers and consolidation. Consequently N. Hunt Moore & 

Associates changed its focus from engineering to equipment 

supply, because larger companies staffed their own engineering 

departments.

Moore officially retired in 2001 at the age of 87, but he came 

to the N. Hunt Moore & Associates office daily almost until the 

day he died.

At the time of his death, Moore had been a continuous member 

of AOCS for 59 years. For perspective on the length of his affilia-

tion with AOCS, consider this: When he joined AOCS, annual dues 

were $6.00—and $2.50 of that went to pay for a year’s subscrip-

tion to Oil & Soap!
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Book Review
Emerging Technologies for 

Food Processing
Da-Wen Sun (ed.)

Elsevier Academic Press, 2005
792 pages

ISBN 978-0-12-676757-5, $190.

J. Francisco Lopes Filho

This book presents an excellent 
compilation of the most recent 
nonthermal technologies avail-
able for food processing and 
preservation. The food process-
ing technologies discussed 
include high pressure, pulsed 
electric field, radio frequency, 
ultrasound, irradiation, micro-
wave, and ohmic heating, as well 
as innovations in using chemical 
and biochemical hurdles, food 
refrigeration, and minimal pro-
cessing of food. 

The editor has brought together excel-

lent contributions from several individuals 

recognized around the world as expert in 

their respective fields. The book contains 

a valuable and extensive literature review 

for students and professionals interested in 

upgrading their knowledge of food process-

ing. It would also be a valuable resource for 

food engineers and technologists in the food 

industry. However, it best meets the infor-

mational demands of those active in the 

field of alternative methods of food preser-

vation (graduate students and research sci-

entists). The publication is well organized, 

with six parts and a total of 28 chapters. 

It is a relatively easy-to-use resource for 

those searching for information on a spe-

cific topic in the general subject area of 

nonthermal processing technologies. 

The first three parts of the text empha-

size the application of high pressure and 

pulsed electric fields for food preserva-

tion. Part 4 presents alternatives to thermal 

a great deal of overlap of the general infor-

mation. The introductory definitions and 

operational mechanisms are often repeated 

in each chapter, which could be avoided if 

one single introduction had been done for 

all the chapters in a section. 

The examinations of the technology 

of each process also contain a discussion 

on microbial inactivation indicating the 

success and/or limitations of the method 

applied, based on published research 

results. Enzyme inactivation and nutrient 

losses are also considered in the studies 

reported. 

The book is attractively presented. It 

is well illustrated and organized and rela-

tively easy to read. The text contains exam-

ples of how best to apply each technology 

and it contains discussion of the appropri-

ate products for each processing method. 

At the beginning of each chapter, there is a 

good summary. At each chapter end, there 

is a conclusion, along with indications of 

the trends for the near future. The illus-

trations—particularly the graphs, tables, 

and figures—are used well to present and 

emphasize research results. In addition, the 

illustrations/diagrams for various equip-

ment types and/or processing techniques 

are very helpful for understanding equip-

ment operation and mechanisms. Despite 

an extensive set of references for all the 

chapters, a list of additional material, a dis-

cussion of the future studies needed, and a 

comprehensive conclusion would enhance 

the value of the text. 

Overall, the book is of high quality 

and succeeds in its objective of inform-

ing the reader on emerging food process-

ing technologies. It will be a valuable 

guide to all those concerned with alterna-

tive food processing who seek further infor-

mation on specific topics related to food 

preservation. 

J. Francisco Lopes Filho is a faculty member at 
Paulista State University in São Paulo, Brazil, 
with approximately 25 years of research expe-
rience in the field of food engineering and 
technology. He holds degrees from the Federal 
University of Viçosa (Brazil) and a Ph.D. in 
agricultural engineering from the University of 
Illinois at Urbana-Champaign (USA). 

processing such as hybrid drying systems 

and the use of NMR (nuclear magnetic 

resonance) for thermal process monitor-

ing; while Part 5 addresses the latest devel-

opments in food refrigeration. Finally, 

minimal fresh food processing is presented 

in the last part. 

The discussion of each technology 

addressed in the book includes a consid-

eration of important consumer concerns, 

such as the demand for high-quality, safe, 

healthful, and fresh foods while maintain-

ing the natural product taste. The text is 

technically accurate with a moderate lan-

guage level requirement that allows most 

readers to follow and understand the mech-

anisms of each technology easily. 

Different processing techniques are 

often compared, including their comple-

mentary aspects with respect to other pro-

cesses. The text emphasizes the potential 

uses of these alternative technologies in the 

near future. Throughout the book, various 

combinations of methods are examined for 

their utility in achieving minimal detrimen-

tal effects on the food product. 

High-pressure and pulsed electric field 

technologies are well presented and dis-

cussed in the first two parts. Despite the 

excellent explanations about the methods, 

the equipment, and, occasionally, the theo-

retical models behind the processes, there is 
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supplements. Linoleic acid is converted to its conjugated forms in 

which the resulting composition is low in certain unusual isomers 

compared with conventional conjugated linoleic products.

Method for producing fats or oils
Lee, I., Archer Daniels Midland Co., 11/18/2008, US7452702B2

The present invention is directed to improving productivity 

of an enzymatic method for making esterified, transesterified, or 

interesterified products. Specifically, a method that can greatly 

improve the productivity of enzymatic transesterification or ester-

ification by deodorization alone, or by deodorization and purifica-

tion of the initial substrate to extend the useful life of the enzyme 

is disclosed.

Catalyst extrudates based on 
copper oxide and their use for 
hydrogenating carbonyl 
compounds
Schlitter, S., et al., BASF AG, 12/2/2008, US7459571B2

A hydrogenation catalyst is presented in the form of an extru-

date, which comprises from 5 to 85% by weight of copper oxide 

and in which the same oxidic support material is present in the 

active composition and as binder, and the use of the catalyst for 

the hydrogenation of carbonyl compounds.

Triacylglycerol-based candle wax
Murphy, T., Elevance Renewable Sciences Inc., 12/9/2008, 

US7462205B2

A triacylglycerol-based wax includes a triacylglycerol com-

ponent and a polyol fatty acid partial ester component. The triacyl-

glycerol-based wax may have a melting point of about 54 to 63°C, 

may have an iodine value of about 20 to 40, and may have a fatty 

acid profile including about 50 to 70 wt% saturated fatty acids. The 

wax may be suitable for use as a candle.

Hardened vegetable oils and 
derivatives thereof
Lut tke ,  J . ,  c /o  F i sh  & Richardson  PC,  11 /20 /2008 , 

US20080282601A1

The present invention concerns a fully hardened or partially 

hardened triglyceride vegetable oil composition and derivatives 

thereof comprising inter alia fatty acids, monoglycerides, diglyc-

erides, and so forth. These compositions may comprise triglyceride 

oils or derivatives thereof with a content of various tocopherols not 

exceeding a level of 20 ppm. The products according to the present 

invention show less color development or color reversion with time, 

in particular upon exposure to heat and/or air.

Patent Applications

Chocolate coated beverage 
creamer
Lloyd, B., et al., North Carolina State University, 11/4/2008, 

US7445804B2

An article of manufacture useful for adding creamer base to 

hot beverages such as coffee or tea-based beverages comprises 

(i) a center core comprising a creamer base (for example, the 

creamer base preferably comprising a high-intensity sweetener 

and a humectant), and (ii) an outer coating at least partially encap-

sulating the center core, the outer coating comprising chocolate. 

In a preferred embodiment the chocolate comprises not more than 

10% by weight of cocoa butter and at least 20% by weight of 

vegetable oil, and with the chocolate coating preferably having 

a softening point of at least about 100°F [37.8°C]. In a preferred 

embodiment, the article further comprises (iii) an elongate stirring 

member having a distal end portion, with the distal end portion 

connected to the outer coating.

Use of unsaponifiable components 
of vegetable oils for preparing a 
cosmetic and related treatments
Boumediene, K., et al., Expanscience Lab, 11/11/2008, 

US7449487B2

The invention relates to the use of at least one unsaponifiable 

component of vegetable oil, in particular of avocado, soya bean, 

and/or lupin oils, for the preparation of a medicament intended to 

stimulate the expression of TGF-  [transforming growth factor- ]

or the expression of the plasminogen activator inhibitor PAI-1.The 

invention also relates to a method of cosmetic treatment compris-

ing the application of at least one unsaponifiable component of 

vegetable oil as well as the use of the latter as additive in a food 

for human beings and/or for animals.

Fat producing method
Okada, T., and Yamaguchi, K., Fuji Oil Co. Ltd., 11/18/2008, 

US7452448B2

A method for producing a fat by distillation and purification 

while preventing isomerization. The distillation and purification are 

conducted under an acidic condition to prevent isomerization.

Conjugated linoleic acid 
compositions
Saebo, A., and Asgeir, S., Aker Biomarine ASA, 11/18/2008, 

US7452548B1

Novel compositions containing conjugated linoleic acids 

are efficacious as animal feed additives and human dietary 

Patents
Published Patents
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Vegetable oil dielectric fluid 
composition
Rapp,  K.,  et  al . ,  Cooper Industr ies  Inc. ,  11/20/2008, 

US20080283803A1

An electrical device having therein a dielectric fluid composi-

tion, wherein the dielectric fluid composition includes at least one 

refined, bleached, and deodorized vegetable oil and at least one 

antioxidant, wherein the dielectric fluid composition has a pour 

point of less than about 20°C as measured according to either of 

ASTM D 97 or ASTM D 5950.

Composition based on triethyl 
citrate for the prevention of 
enzymatic hydrolysis of 
triglycerides
De Paoli Ambrosi, G., c/o McGlew & Tuttle, PC, 11/20/2008, 

US20080287377A1

The invention concerns a composition for topical use for the 

protection of triglycerides against enzymatic hydrolysis, which 

contains triethyl citrate as an active ingredient either pure or in 

combination with some synergists. The triethyl citrate is in a quan-

tity in weight expressed as a percentage from 0.1 to 99.9, preferably 

from 0.2 to 50% or even better a weight expressed as a percentage 

from 1.0 to 25.0. The claims are also directed to the use of triethyl-

citrate for the treatment of acne and seborrheic dermatitis, for the 

protection of triglycerides in alimentary products, and for treatment 

of aesthetic cutaneous effects in the cosmmetic field.

Fuel and lubricant additives and 
methods for improving fuel 
economy and vehicle emissions
Ritter, C., and Ritter, M., C.M. Intellectual Property and Research, 

Inc., 12/4/2008, US20080295391A1

An additive for use in diesel, fuel lubricants, cutting fluids, 

lowering pour point, and the like includes a calcium source, a sus-

pension agent, a castor oil, and optionally a castor supplement/

replacement. In many embodiments, polyalphaolefin is included. 

The preferred suspension agents are fatty acid esters, triglycer-

ides or other, with a pour point/melt point from about 5°C to about 

50°C. Suspension agents of particular interest are: (i) polymerized 

ester(s) of ricinoleic acid (polymerized ester(s) of 12-hydroxy oleic 

acid), (ii) polymerized ester(s) of 12-hydroxy stearic acid, (iii) 

waxy esters of ricinoleic acid, (iv) palm oil, (v) palm-olein, (vi) 

coconut oil, and (vii) jojoba oil. The waxy esters may result from 

polymerization of shorter carboxylic acid monomers. The additive 

may be used in fuels to improve combustion engine performance in 

terms of efficiency and emissions. Polyalphaolefin may be impor-

tant, especially in additive formulations for diesel fuels, for NO
x

reduction. The additive may be used in lubricants that improve 

performance of both ferrous and nonferrous metal components of 

engines, guns, or other machinery. The additive also may be used 

Patent information is compiled by Scott Bloomer, 
a registered US patent agent with Archer Daniels 
Midland Co., Decatur, Illinois, USA. Contact him 
at scott_bloomer@admworld.com.

in cutting fluids for machining and fabrication. Used in conjunction 

with other additives, embodiments of the invention may be used to 

lower pour points in oils, esters, and other similar products.

Method for recycling and 
exploitation of the glycerin 
obtained in the production of 
biodiesel
Rabello, C., et al . ,  Petroleo Brasileiro SA, 12/4/2008, 

US20080295392A1

A method to exploit the glycerin obtained as a by-product 

of the industrial process to produce biodiesel inside or out of the 

industrial production unit, providing a reduction in the environmen-

tal liability that may be caused by an excess in the production of 

glycerin that cannot be exploited for industrial use. The referenced 

method uses recycling of the glycerin obtained through industrial 

process to produce biodiesel, using a process basically consisting 

of four stages: (i) extracting glycerin produced as a by-product of 

the industrial process for producing biodiesel, (ii) hydrogenation 

of said n-propanol glycerin, (iii) recycling of the n-propanol thus 

obtained to be added to a mixture of alcohols, and (iv) transester-

fication of the n-propanol mixture added to the alcohol mixture, 

together with raw material triglycerides from renewable sources 

in order to obtain biodiesel. The referenced recycling of the n-pro-

panol stream provides a reduction in the amount of the alcohol 

mixture necessary for the industrial process to produce biodiesel, 

consequently reducing operational costs.

Cetane-improving component for 
diesel fuels and diesel fuels 
containing it
Furuta, S., et al., Total France, 12/4/2008, US20080295394A1

Cetane improver for diesel fuels, characterized in that it com-

prises at least one ester of stearic acid, selected from the esters of 

linear or branched monoalcohols containing 1 to 6 carbon atoms: 

(i) added in the pure state to a mixture of at least one vegetable or 

animal oil ester in crude or partially hydrogenated form (ii) or else 

included in a mixture of esters of one or more vegetable and/or 

animal oils, in crude or partially hydrogenated form, the mixtures 

of saturated or unsaturated esters being such that the ratio by mass 

of the amount of stearic ester(s) to the total sum of the amounts 

of unsaturated esters present in the vegetable or animal oil esters 

varies from 1 to 12%, and the unsaturated fatty acid esters being 

esters of mono- or polyunsaturated acids containing at least 18 

carbon atoms with monoalcohols.
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Stability of sterols in 
phytosterol-enriched milk 
under different heating 
conditions
Menéndez-Carreño, M., D. Ansorena, and I. 

Astiasarán, J. Agric. Food Chem. 56:9997–

10002, 2008.

Commercially available phytosterol-

enriched milk was subjected to usual and 

drastic heating conditions to evaluate the 

stability of the sterols at different treat-

ments. Products showed 422.2 mg of phy-

tosterols/100 g of milk and 132 μg of sterol 

oxidation products (SOP)/g of fat (277 μg 

of SOP/100 g of milk). Schaal oven condi-

tions (24 h/65°C, equivalent to 1 month of 

storage at room temperature) reduced the 

phytosterol content by only 4%. Drastic 

heating treatments (2 min of microwave 

heating at 900 W or 15 min of electrical 

heating at 90°C) led to a 60% decrease of 

total phytosterol content, with a signifi-

cant increase of thiobarbituric acid reac-

tive substances. The oxysterol amount 

under those conditions (which was higher 

in microwave-treated samples) was lower 

than expected, probably because of the deg-

radation of the oxidation products. Usual 

heating conditions (1.5 min of microwaves) 

maintained phytosterol content on physi-

ologically active values (301 mg/100 g of 

milk) with oxidation percentages around 

0.12−0.40% for phytosterols and 1.13% 

for cholesterol.

Effect of the corn breaking 
method on oil distribution 
between stillage phases of 
dry-grind corn ethanol 
production
Wang, H., T. Wang, L.A. Johnson, and 

A.L. Pometto, III, J. Agric. Food Chem.
56:9975–9980, 2008.

The majority of fuel ethanol in the 

United States is produced by using the dry-

grind corn ethanol process. The corn oil that 

is contained in the co-product, distillers’ 

dried grains with solubles (DDGS), can 

be recovered for use as a biodiesel feed-

stock. Oil removal will also improve the 

feed quality of DDGS. The most economi-

cal way to remove oil is considered to be at 

the centrifugation step for separating thin 

stillage (liquid) from coarse solids after dis-

tilling the ethanol. The more oil there is in 

the liquid, the more it can be recovered by 

centrifugation. Therefore, we studied the 

effects of corn preparation and grinding 

methods on oil distribution between liquid 

and solid phases. Grinding the corn to three 

different particle sizes, flaking, flaking and 

grinding, and flaking and extruding were 

used to break up the corn kernel before fer-

mentation, and their effects on oil distri-

bution between the liquid and solid phases 

were examined by simulating an industrial 

decanter centrifuge. Total oil contents were 

measured in the liquid and solids after cen-

trifugation. Dry matter yield and oil par-

titioning in the thin stillage were highly 

positively correlated. Flaking slightly 

reduced bound fat. The flaked and then 

extruded corn meal released the highest 

amount of free oil, about 25% compared 

with 7% for the average of the other treat-

ments. The freed oil from flaking, however, 

became nonextractable after the flaked corn 

was ground. Fine grinding alone had little 

effect on oil partitioning.

Phytochemical diversity in 
tubers of potato cultivars and 
landraces using a GC–MS 
metabolomics approach
Dobson, G., T. Shepherd, S.R. Verrall, S. 

Conner, J.W. McNicol, G. Ramsay, L.V.T. 

Shepherd, H.V. Davies, and D. Stewart, 

J. Agric. Food Chem. 56:10280–10291, 

2008.

Phytochemical diversity with respect 

to a range of polar (including amino acids, 

organic acids, sugars, and sugar alco-

hols) and nonpolar (including fatty acids, 

alkanols, and sterols) metabolites was 

examined within tubers from a total of 29 

genetically diverse potato cultivars and 

Chilean landraces using a metabolomics 

approach by gas chromatography–mass 

spectrometry. From principal component 

analysis of the polar and nonpolar metabo-

lite data there was insufficient variation to 

differentiate the majority of cultivars and 

landraces. Analysis of all polar metabolite 

profiles revealed separation of two cultivars 

(Glenna and Morag) from the other cultivars 

and landraces and a separate cluster of one 

landrace line, largely due to higher levels 

of sugars. Pentland Javelin was distinct in 

containing high levels of many amino acids. 

The two Solanum tuberosum group phureja 

cultivars (Inca Sun and Mayan Gold) were 

not particularly similar and were not sepa-

rated from the S. tuberosum group tubero-

sum cultivars. Analysis of the nonpolar 

metabolite data revealed partial separation 

of two landrace lines and, on the basis of 

some minor fatty acids, Mayan Gold was 

distinct. The differences in metabolite pro-

files are considered in terms of the taxon-

omy and breeding history of the cultivars 

and possible influences from other factors 

such as developmental stage of the tuber. 

With a view to exploring biosynthetic links 

between metabolites, a pairwise correla-

tion analysis was performed on all metab-

olites. The significance of high correlations 

between many amino acids and between 

several nonpolar metabolites is discussed.

Determination of intralumenal 
individual bile acids by HPLC 
with charged aerosol detection
Vertzoni, M., H. Archontaki, and C. Reppas, 

J. Lipid Res. 49:2690–2695, 2008.

An isocratic HPLC (high-performance 

liquid chromatography)-charged aerosol 

detector (CAD) method wasdeveloped, val-

idated, and applied for the determination of 

individual bile acids in human gastric and 

duodenal aspirates. The method requires a 

low volume of aspirates (50–100 μL) and

minimal sample pretreatment. A Hyper-

sil BDS RP-C
18

 column (250 × 4.6 mm, 

5 μm particle size) was equilibrated with 

a mobile phase composed of methanol-

[ammoniun formate 20 mM, formic acid 

0.5%, triethylamine 0.2% (pH 3)] 67:33 

v/v. Its flow ratewas 1 mL/min. The elution 

times for taurocholate, glycocholate, tau-

rochenodeoxycholate, ursodeoxycholate, 

glycochenodeoxycholate, cholate, and 

glycodeoxycholate were approximately 

9.9, 16.2, 18.2, 21.3, 31.6, 34.5, and 38.5 

min, respectively. Calibration curves in the 

mobile phase were constructed in the con-

centration range of 0.5–500 μM. Limits of 

detection and quantification were in the 

range of 0.07–0.60 μM and 0.20–1.80 μM, 

respectively. This method was applied first, 
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Comparisons of biodiesel produced 
from unrefined oils of different peanut 
cultivars, Davis, J.P., D. Geller, W.H. 
Faircloth, and T.H. Sanders
Effect of alkyl chain unsaturation on 
methyl ester thermo-oxidative decom-
position and residue formation, Pillar, 
R., M. Ginic-Markovic, S. Clarke, and 
J. Matisons
Predicting properties of biodiesel fuels 
using mixture topological index, Yuan, 
H., B. Yang, and J. Yang
Simultaneous interpenetrating polymer 
networks of polyurethane from pen-
taerythritol-modified castor oil and 
polystyrene: Structure–property rela-
tionships, Valero, M.F., J.E. Pulido, Á. 
Ramírez, and Z. Cheng
Effect of aqueous enzymatic processes 
on sunflower oil quality, Latif, S., and 
F. Anwar

Lipids (April)
Carbohydrate restriction has a more 
favorable impact on the metabolic 
syndrome than a low fat diet, Volek, 
J.S., S.D. Phinney, C.E. Forsythe, E.E. 
Quann, R.J. Wood, M.J. Puglisi, W.J. 
Kraemer, D.M. Bibus, M.L. Fernandez, 
and R.D. Feinman
Activation of T-lymphocytes by LDL-
cholesterol, Arneth, B.
Reduction of heat shock protein anti-
body levels by statin therapy, Guisa-
sola, M.C., E. Dulín, J. Almendral, and 
P. García-Barreno

AOCS Journals

Journal of the American Oil 
Chemists’ Society (April)

Chemical properties of virgin coconut 
oil, Marina, A.M., Y.B. Che Man, S.A.H. 
Nazimah, and I. Amin
A rapid, micro FAME preparation 
method for vegetable oil fatty acid 
analysis by gas chromatography, Lall, 
R.K., A. Proctor, and V.P. Jain
Functional properties of soy protein 
isolates prepared from gas-supported 
screw-pressed soybean meal, Nazareth, 
Z.M., N.A. Deak, and L.A. Johnson
Lipid composition, natural antioxidants 
and physicochemical characteristics in 
liver oil from rajiforms from the Gulf 
of Mexico, Navarro-García, G., J.C. 
Ramirez-Suarez, J. Ortega-García,  R. 
García-Camarena, F. Márquez-Farías, 
J. Santos-Valencia, and L. Bringas-Alva-
rado
Chemical composition and nutritional 
characteristics of the seed oil of wild 
Lathyrus, Lens, and Pisum species from 
southern Spain, Pastor-Cavada, E., 
R. Juan, J.E. Pastor, M. Alaiz, and J. 
Vioque
Effect of -cyclodextrin on trans fats, 
CLA, PUFA, and phospholipids of milk 
fat, Alonso, L., P. Cuesta, and S.E. Gil-
liland
Continuous methanolysis of palm 
oil using a liquid–liquid film reactor, 
Narváez, P.C., F.J. Sánchez, and R.D. 
Godoy-Silva

in gastric aspirates collected in the fasted 

state, in which bile acid presence is minimal 

and, second, in duodenal aspirates collected

in the fed state, in which a large number 

of potentially interfering compounds exist. 

Intra-day relative standard deviation in 

fasted gastric aspirates and in fed duode-

nal aspirates was less than 2.2% and 6.0%, 

respectively.

HPLC–APCI–MS for the 
determination of vitamin K1 in 
human plasma: Method and 
clinical application 
Song, Q., A. Wen, L. Ding, L. Dai, L. Yang, 

and X. Qi, J. Chromatogr. B 875:541–545, 

2008.

A sensitive HPLC–APCI–MS (high-

performance liquid chromatography–atmo-

spheric pressure chemical ionization–mass 

spectrometry) method for the determination 

of vitamin K
1
 (VK-1) in human plasma was 

established. Target ions were at [M + H]+

m/z 451.5 for VK-1 and [M + H]+ m/z 331.4 

for the internal standard (teprenone). Cali-

bration curve was linear over the range of 

0.3–1000 ng/mL. The lower limit of quan-

tification was 0.3 ng/mL. The intra- and 

interbatch variability values were less than 

8% and 15%, respectively. The C
max

 was 

210.1 ± 86.7 ng/mL while the elimination 

half-life (t
1/2

) was 8.8 ± 1.7 h and time to the 

C
max

 was 5.5 ± 0.8 h after administration of 

soft capsule containing 10 mg VK-1.

Oxylipin profile and antioxidant 
status of potato tubers during 
extended storage at room 
temperature 
Delaplace, P., J. Rojas-Beltran, P. Fret-

tinger, P. du Jardin, and M.-L. Fauconnier, 

Plant Physiol. Biochem. 46:1077–1084, 

2008.

Potato tubers (cv. Bintje) (Solanum 
tuberosum L.) were stored under extreme 

conditions at 20°C for 350 days without 

sprout inhibitors in order to assess whether 

aging- and/or senescence-related processes 

occurred. Under these extreme storage con-

ditions, multiple sprouting followed by the 

formation of daughter tubers occurs. At 

the same time, an increase in respiration 

intensity, as evidenced by cytochrome c
oxidase activity (EC 1.9.3.1), is observed, 

leading to a potential increase in reactive 
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oxygen species production. As polyun-

saturated fatty acids are priority targets of 

oxidative attacks, the damage to lipids was 

assessed by oxylipin profiling in both free 

and esterified forms. Oxylipin profiling 

showed a predominance of linoleic acid-

derived oxylipins and of 9-hydroxy and 

9-hydroperoxy fatty acids in both free and 

esterified forms. No significant accumula-

tion of individual oxylipin was observed 

350 days after harvest. To further under-

stand the absence of lipid breakdown prod-

ucts accumulation, the main enzymatic and 

nonenzymatic antioxidants were assessed. 

Antioxidant enzyme activities [super-

oxide dismutase (EC 1.15.1.1), catalase 

(EC 1.11.1.6.), and ascorbate peroxidase 

(EC 1.11.1.11)] were enhanced during the 

advanced phase of aging. The main nonen-

zymatic antioxidant compound, ascorbate, 

decreased markedly in the early stages of 

storage, followed by a slower decline. Total 

radical scavenging activity was also main-

tained at the end of the storage period. Our 

results indicate that the enhanced aging 

process occurring during storage at room 

temperature does not seem to be associated 

with the changes classically encountered 

during leaf senescence or seed aging and 

that the observed degenerative processes 

do not surpass the protective potential of 

the tubers

Evaluation of a rapid method for 
the quantitative analysis of 
fatty acids in various matrices 
Araujo, P., T.-T. Nguyen, L. Frøyland, J. 

Wang, and J.X. Kang, J. Chromatogr. A 
1212:106–113, 2008.

A simplified method for quantitative 

analysis of fatty acids in various matri-

ces by gas chromatography is proposed as 

an alternative to the conventional method 

and the variables of the protocol to opti-

mize the processing conditions are exam-

ined. The modified method involves direct 

methylation of fatty acids in homoge-

nized samples with boron trihalide (BF
3

or BCl
3
 in methanol) followed by extrac-

tion with hexane. The addition of hexane to 

the reaction mixture after the methylation 

process can enhance the efficiency of fatty 

acid methylation and is critical for those 

samples that contain high levels of triglyc-

erides. A mechanism underlying this effect 

is proposed.

Fatty acid biomarkers of symbionts and 
unusual inhibition of tetracosapolyenoic 
acid biosynthesis in corals (Octocoral-
lia), Imbs, A.B., D.A. Demidkova, T.N. 
Dautova, and N.A. Latyshev
Macrobrachium borellii hepatopancreas 
contains a mitochondrial glycerol-3-
phosphate acyltransferase which ini-
tiates triacylglycerol biosynthesis, 
Pellon-Maison, M., C.F. Garcia, E.R. 
Cattaneo, R.A. Coleman, and M.R. 
Gonzalez-Baro
Influence of commercial dietary oils on 
lipid composition and testosterone pro-
duction in interstitial cells isolated from 
rat testis, Hurtado de Catalfo, G.E., 
M.J.T. de Alaniz, and C.A. Marra
Identification of acylglycerols contain-
ing dihydroxy fatty acids in castor oil 
by mass spectrometry, Lin, J.-T., A. 
Arcinas, and L.A. Harden
Lipid and phospholipid profiling of bio-
logical samples using MALDI Fourier 
transform mass spectrometry, Batoy, 
S.M.A.B., S. Borgmann, K. Flick, J. Grif-
fith, J.J. Jones, V. Saraswathi, A.H. Hasty, 
P. Kaiser, and C.L. Wilkins
Preparative separation of cis- and 
trans-isomers of unsaturated fatty acid 
methyl esters contained in edible oils 
by reversed-phase high-performance 
liquid chromatography, Tsuzuki, W., 
and K. Ushida
TLC and 31P-NMR analysis of low polar-
ity phospholipids, Vyssotski, M., A. 
MacKenzie, and D. Scott

Journal of Surfactants and 
Detergents (Issue 2)

Sodium cardanol sulfonate surfactant 
from cashew nut shell liquid, Peungjit-
ton, P., P. Sangvanich, S. Pornpakakul, 
A. Petsom, and S. Roengsumran
Environmentally friendly vegetable oil 
microemulsions using extended surfac-
tants and linkers, Do, L.D., A. With-
ayyapayanon, J.H. Harwell, and D.A. 
Sabatini
Comparison of surface-active prop-
erties of (alkyloxycarbonylmethyl)
trimethylammonium chlorides and alky-
ltrimethylammonium chlorides, Itoh, 
Y., and R. Akasaka
Formulating alcohol-free microemul-
sions using rhamnolipid biosurfactant 

Publications

and rhamnolipid mixtures, Nguyen, T.T., 
and D.A. Sabatini
Synthesis of sulfated sodium salts of 
1-alkylamino-3-alkyloxy-2-propanols 
and N,N-di- (2-hydroxy-3-alkyloxy 
propyl) alkylamines as potential sur-
factants, Karuna, M.S.L., B.L.A.P. Devi, 
P.S.S. Prasad, and R.B.N. Prasad
Wettability of aqueous rhamnolipids 
solutions produced by Pseudomonas 
aeruginosa LBI, Costa, S.G.V.A.O., S.R. 
de Souza, M. Nitschke, S.M.M. Franch-
etti, M. Jafelicci, R.B. Lovaglio, and J. 
Contiero
Physicochemical studies on the inter-
facial and bulk behaviors of sodium 
N-dodecanoyl sarcosinate (SDDS), Ray, 
G.B., S. Ghosh, and S.P. Moulik
Interaction between an anionic and 
an amphoteric surfactant. Part II: Pre-
cipitation, Soontravanich, S., S. Walsh, 
J.F. Scamehorn, J.H. Harwell, and D.A. 
Sabatini
A 1D- and 2D-NMR study of an 
anionic surfactant/neutral polymer 
complex, Landry, J.M., D.G. Maran-
goni, D.A. Arden, I.J. MacLennan, and 
J.C.T. Kwak
Effects of spacers on surface activities 
and aggregation properties of anionic 
gemini surfactants, Cao, X., Z. Li, X. 
Song, X. Cui, Y. Wei, F. Cheng, and 
J. Wang
Microemulsion formation and deter-
gency with oily soil: V. Effects of water 
hardness and builder, Tanthakit, P., A. 
Nakrachata-Amorn, J.F. Scamehorn, 
D.A. Sabatini, C. Tongcumpou, and S. 
Chavadej
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Aqueous extraction of residual 
oil from sunflower press cake 
using a twin-screw extruder: 
Feasibility study 
Evon, P., V. Vandenbossche, P.Y. Pontalier, 

and L. Rigal, Ind. Crops Prod. 29:455–465, 

2009.

The objective of this study was to eval-

uate the feasibility of an aqueous process 

to extract the residual oil from sunflower 

press cakes using a co-rotating twin-screw 

extruder. Two different configurations 

were tested: the expression from whole 

seeds followed by the aqueous extraction, 

in two successive apparatus or in the same 

one. For the aqueous extraction stage, the 

oil yield depended on the operating con-

ditions, including screw rotation speed, 

screw profile, and inlet flow rates of press 

cakes and water. Liquid/solid separation 

required the addition of a lignocellulosic 

residue (wheat straw) upstream from the fil-

tration zone. However, even with maximal 

fiber inlet flow (around 20% of the inlet 

flow rate of the solid matter for the highest 

amount of wheat straw), drying of the cake 

meal did not improve. The lixiviation of the 

material was also incomplete. Oil yield was 

better when the expression and the aqueous 

extraction were conducted in the same 

extruder. For all the trials carried out using 

such a configuration, the corresponding 

cake meal contained less than 10% resid-

ual oil, and the total oil yield was 78% in 

the best operating conditions. Nevertheless, 

the contribution of the aqueous extraction 

stage was extremely limited—less than 5% 

in the best trial—partly owing to the ratio 

of the water to the press cake being too 

low. For the aqueous extraction stage, the 

oil was extracted in the form of an oil-in-

water emulsion whose stability was mini-

mized because of its low content of proteins 

owing to their thermomechanical denatur-

ation during the expression stage.

Synthesis and characterization 
of hazelnut oil-based biodiesel 
Xu, Y.X., and M.A. Hanna, Ind. Crops 
Prod. 29:473–479, 2009.

The demand for diesel fuel far exceeds 

the current and future biodiesel produc-

tion capabilities of the vegetable oil and 

animal fat industries. New oilseed crops 

that do not compete with traditional food 

crops are needed to meet existing energy 

demands. Hybrid hazelnut oil is just such 

an attractive raw material for production 

of biodiesel. Hazelnut oil was extracted 

from hybrid hazelnuts, and the crude oil 

was refined. Hazelnut oil-based biodiesel 

was prepared via the transesterification of 

the refined hazelnut oil with excess metha-

nol using an alkaline catalyst. The effects 

of reaction temperature, time, and catalyst 

concentration on the yield of diesel were 

examined; and selected physical and chem-

ical properties of the biodiesel were eval-

uated. The biodiesel yield increased with 

increasing temperature from 25 to 65°C and 

with increasing catalyst concentration from 

0.1 to 0.7 wt%. The increase in yield with 

reaction time was nonlinear and character-

ized by an initially faster rate, followed by 

a slow rate. Hazelnut oil-based biodiesel 

had an average viscosity of 8.82 cP at 25°C, 

which was slightly higher than that of com-

mercial soy-based diesel (7.92 cP at 25°C). 

An approximately 12°C higher onset oxi-

dative temperature and a 10°C lower cloud 

point of hazelnut oil biodiesel than those 

of its commercial soy counterpart indicated 

a better oxidative stability and flowability 

at low temperature. The average heat of 

combustion of hazelnut oil biodiesel was 

40.23 kJ/g, and accounted for approxi-

mately 88% of energy content of diesel 

fuel. The fatty acid composition of hazel-

nut oil-based biodiesel was the same as the 

natural oil.

Preparation of biodiesel from 
Idesia polycarpa var. vestita
fruit oil
Yang, F.-X., Y.-Q. Su, X.-H. Li, Q. Zhang, 

and R.-C. Sun, Ind. Crops Prod. 29:622–

628, 2009.

The feasibility of producing biodiesel 

from Idesia polycarpa var. vestita fruit oil 

was studied. A methyl ester biodiesel was 

prepared from refined I. polycarpa fruit oil 

using methanol and potassium hydroxide 

(KOH) in an alkali-catalyzed transesterifi-

cation process. The experimental variables 

investigated in this study were catalyst con-

centration (0.5–2.0 wt% of oil), methanol/

oil molar ratio (4.5:1 to 6.5:1), temperature 

(20–60°C) and reaction time (20–60 min). 

A maximum yield of over 99% of methyl 

esters in I. polycarpa fruit oil biodiesel was 

achieved using a 6:1 molar ratio of meth-

anol to oil, 1.0% KOH (% oil), and reac-

tion time for 40 min at 30°C. The properties 

of I. polycarpa fruit oil methyl esters pro-

duced under optimal conditions were also 

analyzed for specifications for biodiesel as 

fuel in diesel engines according to China 

Biofuel Systems Standards. The fuel prop-

erties of the I. polycarpa fruit oil biodiesel 

obtained are similar to the No. 0 light diesel 

fuel, and most of the parameters comply 

with the limits established by specifications 

for biodiesel.

Cardioprotective effect of fish 
oil on isoproterenol-induced 
myocardial infarction in rats
Padma, V.V., and C.S.S. Devi, J. Food 
Lipids 16:19–32, 2009.

Epidemiological studies indicate a low 

incidence of cardiac diseases in populations 

that consume large amounts of seafood. 

This effect is attributed to the presence of 

n-3 polyunsaturated fatty acids in fish oil. In 

this study, the protective effects of fish oil 

against isoproterenol-induced changes in 

histopathology, hematology, and lysosomal 

membrane integrity were evaluated in male 

Wistar rats. The rats were fed fish oil for 45 

days prior to isoproterenol treatment. The 

animals were sacrificed by cervical decap-

itation method 12 h after the second injec-

tion of isoproterenol hydrochloride. The 

results suggest that pretreatment with fish 

oil prevented isoproterenol-induced hema-

tological changes. Lysosomal membrane 

integrity was also protected in fish oil-pre-

treated rats, as indicated by significantly 

lowered activities of lysosomal hydrolases 

in serum and concomitant increase in their 

activity in the lysosomal fraction of heart. 

The histopathology studies further con-

firmed the cardioprotective effect of fish 

oil. 

Berry seeds: A source of 
specialty oils with high content 
of bioactives and nutritional 
value
Van Hoed, V., N. De Clercq, C. Echim, M. 

Andjelkovic, E. Leber, K. Dewettinck, and 

R. Verhé, J. Food Lipids 16:33–49, 2009.

Selected berry seed oils from black-

berry, blueberry, cranberry, strawberry, 

red raspberry, and kiwi were characterized 

for their quality and nutritional character-

istics. These oils are by-products of berry 

juice production that have only recently 

gained commercial interest. Free fatty acid 

content was below 1.6% for all examined 

oil samples. Peroxide value ranged between 

0.6 and 44 mg O2/kg oil for blackberry and 

kiwi seed oils, respectively, and p-anisidine 
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value varied from 6 in cranberry to 23 in 

strawberry. Linolenic acid content ranged 

from 17.53% in blackberry seed oil to 

57.60% in kiwi seed oil. The oxidative sta-

bility of all oils was rather low (0.17 h for 

kiwi to 8.4 h for blackberry at 97.8°C). 

Phytosterol contents ranged between 403 

and 692 mg/100 g for blackberry and cran-

berry, respectively. The content of tocols 

(tocopherol + tocotrienol) varied from 34.4 

for kiwi to 2,133 mg/kg for red raspberry 

seed oils.

Mastication of almonds: Effects 
of lipid bioaccessibility, 
appetite, and hormone 
response
Cassady, B.A., J.H. Hollis, A.D. Fulford, 

R.V. Considine, and R.D. Mattes, Am. J. 
Clin. Nutr. 89:794–800, 2009. 

Epidemiologic and clinical data indi-

cate that nuts can be incorporated into the 

diet without compromising body weight. 

This has been attributed to strong satiety 

properties, increased resting energy expen-

diture, and limited lipid bioaccessibil-

ity. The role of mastication was explored 

because of evidence that the availability 

of nut lipids is largely dependent on the 

mechanical fracture of their cell walls. In a 

randomized, three-arm, crossover study, 13 

healthy adults (body mass index, in kg/m2:

23.1 ± 0.4) chewed 55 g almonds 10, 25, or 

40 times. Blood was collected and appetite

was monitored during the following 3 h. 

Over the next 4 d, all foods were provided, 

including 55 g almonds, which were con-

sumed under the same chewing conditions. 

Complete fecal samples were collected.

Hunger was acutely suppressed below base-

line (P < 0.05), and fullness was elevated 

above baseline longer (P < 0.05) after 40 

chews than after 25 chews. Two hours after 

consumption, fullness levels were signifi-

cantly lower and hunger levels were signif-

icantly higher after 25 chews than after 10 

and 40 chews (P < 0.05). Initial post-inges-

tive glucagon-like peptide-1 concentrations 

were significantly lower after 25 chews than

after 40 chews (P < 0.05), and insulin con-

centrations declined more rapidly after 25 

and 40 chews than after 10 chews (bothP < 

0.05). Fecal fat excretion was significantly 

higher after 10 chews than after 25 and 40 

chews (both P < 0.05). All participants had 

higher fecal energy losses after 10 and 25

chews than after 40 chews (P < 0.005).

The results indicate important differences 

Publications

in appetitive and physiologic responses to 

masticating nuts and likely other foods and 

nutrients. This trial was registered at clini-

caltrials.gov as NCT00768417.

Short-path distillation of palm 
olein and characterization of 
products
Lin, S.W., and C.K. Yoo, Eur. J. Lipid Sci. 
Technol. 111:142–147, 2009.

Short-path distillation (SPD) has 

been used to purify products containing 

monoacylglycerols (MAG), diacylglycer-

ols (DAG), etc. Palm oil and its fractions 

contain high contents of DAG, typically 

5–8%, some of which have significant 

effects on the crystallization behavior of the 

fats. A possible way of reducing the DAG to 

lower levels using SPD is evaluated. Distil-

lation of refined, bleached, and deodorized 

palm olein was performed at different tem-

peratures (220–250°C) and flow rates (500 

and 1000 g/h). Feed oil, residue oil, and dis-

tillates were characterized in terms of com-

position and melting and cooling behavior. 

The DAG content of the feed oil was 6.5%. 

At high evaporating temperatures, the 

free fatty acid (FFA) concentration in the 

residue oil and the distillate oil decreased 

for the same flow rate. Increasing the feed 

flow rate while maintaining constant tem-

perature led to a greater FFA concentration 

in both streams. The DAG content in the 

distillate increased at higher temperature, 

reaching 68% at 250°C, while the residue 

oil achieved a level of 2.8% at lower flow 

feeding rates. Melting and cooling behav-

ior were influenced by the composition of 

DAG and triacylglycerols. Thus, the dis-

tillate oils had higher melting profiles in 

contrast to the feed oil and the residue 

oil, which had similar profiles despite the 

removal of higher-melting components.

Extraction of pollen lipids by 
SFE-CO2 and determination of 
free fatty acids by HPLC 
Wang, X., H. Wang, Y. Liu, J. You, and Y. 

Suo, Eur. J. Lipid Sci. Technol. 111:155–

163, 2009.

Rape bee pollen lipids obtained by 

petrol ether extraction (PEE) or super-

critical fluid (carbon dioxide) extraction 

(SFE) were compared with regard to their 

free fatty acid (FFA) components. Optimal 

SFE conditions were selected by carrying 

out the Taguchi method with an OA9 (33)

matrix design, and are as follows: extraction 

pressure of 35 MPa, temperature of 45°C, 

and dynamic extraction time of 90 min. The 

lipid yield based on PEE was 7.42 wt% 

and the extracts of the desired analytes 

based on SFE varied in the range of 3.23–

5.58 wt% under different conditions. With 

the optimized procedure, the lipid yield was 

6.09 wt%. The FFA in the lipids were sepa-

rated with a pre-column derivation method 

and 1-[2-(p-toluenesulfonate) ethyl]-2-phe-

nylimidazole [4,5-f]9,10-phenanthrene as 

labeling regent, followed by high-pres-

sure liquid chromatography (HPLC) with 

fluorescence detection. HPLC analysis 

showed that the lipids contained abundant 

unsaturated fatty acids (UFA) in high to 

low concentrations as follows: linolenic 

acid (18:3), oleic acid (18:1), linoleic acid 

(18:2), nervonic acid (24:1), and lignoceric 

acid (20:4). The UFA contents in the SFE 

extracts were higher than those after PEE. 

The results indicated that SFE under suit-

able conditions is more selective than con-

ventional PEE with regard to extraction of 

lipids and preservation of their quality.

Retention of lipids in silver ion 
high-performance liquid 
chromatography: Facts and 
assumptions 
Nikolova-Damyanova, B., J. Chromatogr. 
A 1216:1815–1824, 2009.

The factors affecting the retention of 

lipids in silver ion HPLC (high-perfor-

mance liquid chromatography) are pre-

sented and discussed here, according to the 

present understanding of the processes that 

take place in this chromatographic system. 

The discussion is focused mainly on fatty 

acids and triacylglycerols.

Biomarkers of long-chain PUFA 
omega-3 fatty acids and the 
human nutritional status
Berra, B., G. Montorfano, M. Negroni, P. 

Corsetto, and A.M. Rizzo, Lipid Technol. 
21:32–35, 2009.

The association of dietary fats with 

disease risk or outcome can be determined 

from epidemiological studies and/or from 

food frequency questionnaires; a better 

assessment of the dietary intake of the long-

chain polyunsaturated fatty acids omega-3 

is obtained by the fatty acid composition of 

CONTINUED ON NEXT PAGE
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the platelets or of erythrocyte membranes, 

yet these procedures are lengthy. Other 

investigators have used adipose tissue 

obtained by percutaneous biopsy, but it 

must be pointed out that this procedure is 

not only invasive but also time consuming. 

Also, it has to be noted that the turnover 

time for fatty acids has been estimated to 

be 1–3 years.

Ruminant and industrial trans
fatty acids: Consumption data 
and health aspects. Is there a 
difference?
Grooten, H., and C. Oomen, Lipid Technol. 
21:36–38, 2009.

Consumption of trans fatty acids 

(TFA) has been associated with a higher 

risk of coronary heart diseases. In our 

daily food pattern two different sources of 

TFA can be distinguished: ruminant TFA 

and industrial TFA. Controversy exists 

between the health effects of both sources. 

Now, new findings are available in which 

both TFA sources are investigated in inter-

vention studies. Also, an epidemiological 

study is published in which a wide intake 

of ruminant TFA is investigated. These data 

suggest that there is no nutritional differ-

ence between the sources. However, total 

TFA intake in most European countries is 

nowadays already reduced to recommended 

levels, so the risk of coronary heart diseases 

is not increased anymore. Focus should be 

addressed to other issues such as reduction 

of saturated fatty acids. 

Using proton nuclear magnetic 
resonance as a rapid response 
research tool for methyl ester 
characterization in biodiesel
ter Horst, M., S. Urbin, R. Burton, and 

C. McMillan, Lipid Technol. 21:39–41, 

2009.

Reliable and rapid analysis remains a 

high priority for quality control in biodie-

sel production. Quantifying biodiesel with 

alternative analytical tools such as proton 

nuclear magnetic resonance (1H NMR) 

can provide total methyl esters distribu-

tions without significant sample pretreat-

ment. Using unique spectra of individual 

methyl esters, we investigate the feasibility 

of using 1H NMR spectroscopy to identify 

and quantify relative and absolute concen-

trations of methyl esters in a biodiesel.

Stearoyl-CoA desaturase and 
its relation to high-
carbohydrate diets and obesity 
Flowers, M.T., and J.M. Ntambi, Biochim. 
Biophys. Acta, Mol. Cell. Biol. Lipids 
1791:85–91, 2009.

Obesity is currently a worldwide 

epidemic and public health burden that 

increases the risk for developing insulin 

resistance and several chronic diseases 

such as diabetes, cardiovascular diseases, 

and nonalcoholic fatty liver disease. The 

multifactorial causes of obesity include 

several genetic, dietary, and lifestyle vari-

ables that together result in an imbalance 

between energy intake and energy expendi-

ture. Dietary approaches to limit fat intake 

are commonly prescribed to achieve the 

hypocaloric conditions necessary for 

weight loss. But dietary fat restriction is 

often accompanied by increased carbo-

hydrate intake, which can dramatically 

increase endogenous fatty acid synthesis 

depending upon carbohydrate composition. 

Since both dietary and endogenously syn-

thesized fatty acids contribute to the whole-

body fatty acid pool, obesity can therefore 

result from excessive fat or carbohydrate 

consumption. Stearoyl-coenzyme A desatu-

rase-1 (SCD1) is a delta-9 fatty acid desatu-

rase that converts saturated fatty acids into 

monounsaturated fatty acids (MUFA), and 

this activity is elevated by dietary carbo-

hydrate. Mice lacking Scd1 are protected 

from obesity and insulin resistance and are 

characterized by decreased fatty acid syn-

thesis and increased fatty acid oxidation. 

In this review, we address the association 

of high-carbohydrate diets with increased 

SCD activity and summarize the current lit-

erature on the subject of SCD1 and body 

weight regulation.

Analysis of fatty acids in 
sputum from patients with 
pulmonary tuberculosis using 
gas chromatography–mass 
spectrometry preceded by 
solid-phase microextraction 
and post-derivatization on the 
fiber 
Cha, D., D. Cheng, M. Liu, Z. Zeng, X. Hu, 

and W. Guan, J. Chromatogr. A 1216:1450–

1457, 2009.

A method based on solid-phase micro-

extraction (SPME) and post-derivatization 

on the fiber coupled to gas chromatogra-

phy–mass spectrometry (GC–MS) was 

developed for the analysis of fatty acids 

in sputum from patients with pulmonary 

tuberculosis. The sputum specimens were 

digested, hydrolyzed, extracted, deriva-

tized, injected, and analyzed without cul-

tivation or isolation of the microorganism. 

Under optimized conditions, the relative 

standard deviations (RSD, n = 5) for all 

analytes were below 17%, and the limits 

of detection varied from 1.68 (C
24:0

) to 

150.4 μg L−1 (C
12:0

). Good linearity was 

observed for all the fatty acids studied 

except for C
12:0

 within a wide concentra-

tion range of three orders of magnitudes 

with the correlation coefficients ranging 

from 0.91 (C
24:0

) to 0.99 (C
14:0

). Fatty acids 

in sputum specimens from 21 persons 

were directly analyzed using the pro-

posed method. The results show that in all 

the sputum specimens from patients, who 

were clinically diagnosed with tuberculosis 

(TB), tuberculosis stearic acid (TBSA) was 

detected, while in all the sputum samples 

from persons without TB, TBSA was not 

found. The possibility of using the pro-

posed method to detect mycobacterium 

tuberculosis (MTB) via the identification 

of TBSA in sputum was discussed. The 

comparison with other methods including 

sputum culture and microscopy of direct 

smears indicated that the proposed method 

is fast and sensitive for the analysis of fatty 

acids in sputum and offers an alternative for 

the detection of MTB in sputum.

Mass spectrometric profiling of 
saturated fatty acid esters of 
steroids separated by high-
temperature gas 
chromatography 
Jung, H.-J., W.-Y. Lee, B.C. Chung, and 

M.H. Choi, J. Chromatogr. A 1216:1463–

1468, 2009.

An efficient analytical method for 

simultaneous determination of 12 satu-

rated fatty acid esters (SFE) in serum is 

described. The method involves solid-phase 

extraction to isolate SFE from interfering 

species, especially cholesteryl esters, and 

conversion to trimethylsilyl (TMS) ether 

derivatives for direct analysis by gas chro-

matography–mass spectrometry (GC–MS) 

using a high temperature MXT-1 (Sil-

costeel-treated stainless steel) capillary 

column. All SFE as their TMS derivatives 

were well separated with excellent peak 



323inform May 2009, Vol. 20 (5)

shapes within 12 min. Overall recoveries 

ranged from 88 to 119%, with detection 

limits for SFE ranging from 2 to 30 μg L−1.

The linearity as correlation coefficient was 

higher than 0.99 except for pregnenolone-

3-arachidate (r2 = 0.98) in the concentration 

range of 5–3000 μg L−1. Ten serum samples 

obtained from volunteers were also analyzed 

and DHEA (dehydroepiandrosterone)-

3-palmitate and pregnenolone-3-stearate 

were quantitatively determined as 1.8–

1195.8 μg L−1 concentration. The devised 

high-temperature GC–MS method could be 

useful for identification of SFE in biologi-

cal specimens including serum.

Sterol lipidomics in health and 
disease: Methodologies and 
applications
Griffiths, W.J., and Y. Wang, Eur. J. Lipid 
Sci. Technol. 111:14–38, 2009.

In this review we discuss the impor-

tance of sterols and their metabolites in 

health and disease. The review extends 

from precursors of cholesterol to their ulti-

mate metabolites, i.e., bile acids. The mass 

spectrometric technology used for the anal-

ysis of these molecules is reviewed and the 

most modern methodologies highlighted.

Determination of fecal sterols 
by gas chromatography–mass 
spectrometry with solid-phase 
extraction and injection-port 
derivatization 
Wu, J., R. Hu, J. Yue, Z. Yang, and L. Zhang, 

J. Chromatogr. A 1216:1053–1058, 2009.

Injection-port derivatization com-

bined with solid-phase extraction (SPE) 

was developed and applied for the first 

time to determine five types of fecal 

sterols (coprostanol, cholestanol, epic-

holestanol, epicoprostanol, and choles-

terol) with gas chromatography–mass 

spectrometry (GC–MS). In this method, 

silylation of fecal sterols was performed 

with N,O-bis(trimethylsilyl)trifluoroacet-

amide (BSTFA) at the GC injection-port. 

The factors influential to this technique 

such as injection-port temperature, purge-

off time, derivatization reagent (BSTFA) 

volume, and the type of organic solvent 

were investigated. In addition, the condi-

tions of SPE (including the type of SPE car-

tridge, the type of elution organic solvent) 

were also studied. After SPE followed by 

injection-port silylation by GC–MS, good 

linearity of analytes was achieved in the 

range of 0.02–10 ng/mL with coefficients 

of determination, R2 > 0.995. Good repro-

ducibility was obtained with relative stan-

dard deviation less than 19.6%. The limits 

of detection ranged from 1.3 ng/mL to 15 

ng/mL (S/N = 3) in environmental water 

samples. Compared with traditional off-

line silylation of fecal sterols performed 

with water bath (60°C, 30 min), this injec-

tion-port silylation method is much simpler 

and convenient. The developed method has 

been successfully applied for the analysis 

of fecal sterols from real environmental 

water samples.

Ethyl-eicosapentaenoic acid for 
the treatment of psychological 
distress and depressive 
symptoms in middle-aged 
women: A double-blind, 
placebo-controlled, randomized 
clinical trial
Lucas, M., G. Asselin, C. Mérette, M.-J. 

Poulin, and S. Dodin, Am. J. Clin. Nutr.
89:641–651, 2009. 

Psychological distress (PD) and 

depressive symptoms are commonly 

observed during menopausal transition. 

Studies suggest that omega-3 (n-3) fatty 

acids may help alleviate depression. The 

objective was to compare enriched ethyl-

eicosapentaenoicacid (E-EPA) supplemen-

tation with placebo for the treatment of PD 

and depressive symptoms in middle-aged 

women. Women with moderate-to-severe 

PD (n = 120) were randomly assigned to 

receive 1.05 g E-EPA/d plus 0.15 g ethyl-

docosahexaenoic acid/d (n = 59) or placebo 

(n = 61) for 8 wk. The main outcomes were 

8-wk changes in PD scores [Psychologi-

cal General Well-BeingSchedule (PGWB)] 

and depressive scales [20-item Hopkins 

Symptom Checklist Depression Scale 

(HSCL-D-20) and the 21-item Hamilton

Depression Rating Scale (HAM-D-21)].

At baseline, women with PD were mildly 

to moderately depressed, and 24% met the 

major depressive episode (MDE) criteriaof 

the Diagnostic and Statistical Manual of 
Mental Disorders, 4th edition. After 8 wk, 

outcomes improved in both groups, but no 

significant differences were noted between 

them. Stratification analyses for MDE diag-

nosis at baseline indicated that differences

in adjusted 8-wk changes between the 

E-EPA group without MDE (n = 46) and 

the placebo group (n = 45) were 8.0 (95% 

CI: 0.6, 15.3; P = 0.034) for the PGWB, 

–0.2 (95% CI: –0.01, –0.4; P = 0.040) for 

the HSCL-D-20, and –2.7 (95% CI: –0.3, 

–5.1; P = 0.030) for the HAM-D-21. Differ-

ences in adjusted 8-wk changes between the 

E-EPA group with MDE (n = 13) and the 

placebo group (n = 16) were not significant.

To our knowledge, this is the first trial of 

n-3 supplementation in the treatment of PD 

and depressive symptoms in middle-aged 

women. In women with PD without MDE 

at baseline, the 8-wk changes in PD and 

depressive scales improved significantly

more with E-EPA than with placebo.

The relationships of cholesterol 
metabolism and plasma plant 
sterols with the severity of 
coronary artery disease
Silbernagel, G., G. Fauler, W. Renner, E.M. 

Landl, M.M. Hoffmann, B.R. Winkelmann, 

B.O. Boehm, and W. März, J. Lipid Res. 
50:334–341, 2009.

Changes in the balance of choles-

terol absorption and synthesis and mod-

erately elevated plasma plant sterols have 

been suggested to be atherogenic. Measur-

ing cholestanol, lathosterol, campesterol,

and sitosterol, we investigated the relation-

ships of cholesterol metabolism and plasma 

plant sterols with the severity of coronary

artery disease (CAD) in 2,440 participants 

of the Ludwigshafen Risk and Cardiovas-

cular health (LURIC) study. The coronary 

status was determined by angiography, 

and the severity of CAD was assessed by 

the Friesinger Score (FS). An increase in 

the ratio of cholestanol to cholesterol was 

associated with high FS (P = 0.006). In 

contrast, a high ratio of lathosterol to cho-

lesterol went in parallel with low FS (P < 

0.001). Whereas the campesterol to cho-

lesterol ratio significantly correlated with 

the FS (P = 0.026), the relationship of the 

sitosterol to cholesterol ratio with the FS 

did not reach statistical significance in the 

whole group. Increased campesterol, sito-

sterol, and cholestanol to lathosterol ratios 

were associated high FS (P < 0.001). To 

conclude, there is a modest association of 

high cholesterol absorptionand low choles-

terol synthesis with an increased severity of

CAD. An atherogenic role of plasma plant 

sterols themselves,however, seems unlikely 

in subjects without sitosterolemia.

Publications
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“My family has gravitated to 
careers in food, but we’ve taken 
different paths to get there,” 
2008 Honored Student John 
Schmitz explains. “It started 
with my father, who was an R&D 
director at General Mills before 
retirement. Now two of my three 
sisters are in food as well. One 
is a financial analyst at General 
Mills and the other is a senior 
scientist working in R&D at Cad-
bury-Schweppes.” 

As for Schmitz, he is a doctoral 

student at Iowa State University in Ames 

(USA). He holds two bachelor’s degrees: 

one in chemical engineering and the other 

in food science technology. Having begun 

as a chemical engineer, Schmitz quickly 

decided that he did not want to work in pet-

rochemicals.

“Since the day I started working in 

food science at ISU with Deland Myers 

[now at North Dakota State University] 

and Lawrence Johnson, I have not sec-

ond-guessed my decision,” Schmitz says. 

“Their supervision has opened my eyes 

to a number of emerging challenges and 

perspectives.”

At ISU, Schmitz has been working 

on the development of modified soy meal  

capable of being crosslinked in wood adhe-

sive systems. 

“Wood adhesives used in the early part 

of the last century were all alkali-modified 

proteins,” he says, “but were difficult to 

control and reproduce exactly. Enzymatic 

modifications allow greater control, and we 

are exploring them as a means of tailoring 

modified soy flours for different adhesive 

formulations.”

In work presented at the 2008 AOCS 

Annual Meeting & Expo, Schmitz and 

coworkers blended soy protein isolate and 

soy flour with phenol formaldehyde (PF), 

characterized them thermally via differen-

tial scanning calorimetry (DSC), and ana-

lyzed them for dry and wet strength along 

with adhesive failure. At replacement levels 

of <20 wt%, isolate and flour behaved simi-

larly to pure PF, but flour/PF blends showed 

decreased strength and curing properties 

at ≥20 wt%. On the other hand, isolate/PF 

blends retained similar strength values to 

control PF samples. 

Schmitz has several distinct memories 

of an early interest in science. “At the age 

of four or five I remember being outside 

with my father on a summer evening,” he 

recalls. “He was pointing out different stars 

and constellations to me in the nighttime 

sky. The only finite memory of that evening 

was that the stars fascinated me—the com-

bination of the stories of the constellations 

and simply what stars are. A few years later, 

my sisters and I received a microscope that 

I loved playing with, too. There is a stream 

that runs through my parents’ property and 

I loved looking at the ‘stuff’ in the water.”

Schmitz admits he is looking forward 

to “being done as a student to reconnect 

with some of my hobbies. I haven’t been 

scuba diving in five years, and I haven’t 

traveled—aside from AOCS meetings—for 

four years.” Photography is another passion 

that he has had to set aside. “I doubt I’ll 

ever go back to doing wedding or other 

event photography, but I miss going for a 

hike with nothing other than my camera 

just to get away for an afternoon.” He does, 

however, currently engage in one activity 

that combines food science and leisure 

time: brewing beer and fermenting his own 

mead and wines. 

Schmitz expects to complete his doc-

torate by the end of the third quarter of 2009 

and to graduate in August. He reported at 

press time that he was still looking for 

employment in industry. “I have a really 

strong passion for biorenewable prod-

ucts and technologies,” he said, “but I am 

actively pursuing any opportunities that 

relate to my processing, engineering, and 

food science backgrounds.”

Meet John Schmitz
Honored Student John Schmitz and Sam, a half-Yellow Labrador and half-Golden Retriever 
mix Schmitz rescued from a shelter at the beginning of his graduate studies.

“At the age of four or 
five I remember being 

outside with my father on 
a summer evening. The 
only finite memory of 

that evening was that the 
stars fascinated me—the 

combination of the stories 
of the constellations and 

simply what stars are.”
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Sustainability

Jean Wills and Amy Lydic

The best attributes of mankind 
show forth when we demonstrate 
compassion for those in need, as 
well as concern in general for our 
planet and the well-being of those 
who will inherit it from us. 

We give for many reasons. We want to 

share our abundance, to help others in the 

hope that we would be helped if the circum-

stances were reversed, and to leave a legacy of 

good rather than to fade out of this life without 

having made a difference.

Many global companies, including those 

that AOCS is proud to have close ties to, have 

hired Corporate Social Responsibility (CSR) 

officers to direct the environmental and phil-

anthropic activities of their companies. These 

companies, and in some cases their founda-

tions, contribute back to the people who use 

their products and services. 

AOCS and the AOCS Foundation would 

like to help its corporate members, and the 

companies that employ AOCS’ individual 

members, to showcase their efforts toward sus-

tainability and “green” initiatives. You will see 

more about this as the year unfolds. We believe 

we can help the world to understand the posi-

tive impact our members and member com-

panies have on the lives of people around the 

world.

And more directly, the AOCS Founda-

tion is looking for opportunities for the global 

AOCS community to respond when a tragedy 

occurs, by identifying a way we can collec-

tively contribute. There are AOCS members 

around the world, and those catastrophes inevi-

tably affect someone from our community.

AOCS is a relatively small but uniquely 

placed community of highly educated, decent 

people, who have made, and will continue 

make a difference in the world in which we 

live. AOCS is not a threat to or replacement for the many charita-

ble organizations that receive government funding, endowments, 

or have expensive fundraising operations. However, we can, in our 

own small way, draw together as a global family and respond when 

crises arise on the global stage. 

This idea is a new one. More thought will be applied to it in 

2009, and you will begin to see evidence of the efforts on the website, 

THE AOCS FOUNDATION

1This definition was created in 1987 at the World Commission on Environment and Development (the Brundt-
land Commission).

Together we stand

in inform, at the Annual Meeting & Expo, and through our Founda-

tion. We are small, but our influence is large, primarily because we 

are connected to each other in the network that is AOCS. 

AOCS Executive Vice President Jean Wills can be reached at jeanw@
aocs.org. AOCS Foundation Development Manager Amy Lydic can be 
reached at amyl@aocs.org.
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Mickaël Laguerre, Luis Javier López-Giraldo, Jérôme 
Lecomte, and Pierre Villeneuve 

More than 50 years ago, Denham Harman pos-
tulated that aging could be partially due to an 
accumulation of molecular and cellular damages 
induced by free radicals. Interest in these oxi-
dative deteriorations progressively increased as 
the implication of oxidative stress in multifacto-
rial diseases was demonstrated. The mechanisms 
involved in the development of such pathologies 
generally include the oxidative alteration of impor-
tant biomolecules such as proteins, lipids, carbo-
hydrates, and nucleic acids. To protect themselves 
from oxidative stress, living organisms have devel-
oped their own antioxidant systems. In addition to 
these endogenous defenses, the intake of dietary 
antioxidants may help to protect against oxida-
tive damage and reduce the risk of numerous dis-
eases. This possibility has created a demand for 
methods for the rapid screening of the antioxidant 
properties of molecules. Many rapid in vitro tests 
are now available, but they are often performed in 
dissimilar conditions, and different properties are 
thus frequently measured. Consequently, one of 
the major challenges is to know which method can 
be used to evaluate antioxidant capacity. Thus, 
the aim of this paper is to present a brief review of 
the most widely used methods and of new analyti-
cal approaches in this field and to discuss them in 
terms of advantages and drawbacks.

NONCOMPETITIVE METHODS
The easiest strategy consists in measuring, in the absence of any 

oxidizable substrate, the ability of an antioxidant to reduce a stable 

artificial free radical (by hydrogen or electron transfer) or a tran-

sition metal (simply by electron transfer). These so-called non-

competitive (also called indirect) methods are generally easier to 

perform than other tests involving oxidizable substrate, but they 

present the disadvantage of not providing a competitive reaction 

scheme, in which antioxidant and substrate compete for oxidizing 

species. Among them, the 2,2-diphenyl-1-picrylhydrazyl (DPPH )

radical assay has been the most widely used protocol for 50 years. 

This nitrogen-centered radical (Fig. 1) exhibits a strong absorption 

at 515 nm and loses this property when reduced by an antiradical 

molecule, thus allowing a spectrophotometric monitoring of anti-

radical action. Other artificial free radicals are the Frémy’s salt (a 

hydrophilic radical) and galvinoxyl radical (a lipophilic radical) 

(Fig. 1). The radical cation ABTS  derived from the oxidation 

of 2,2 -azino-bis-3-ethylbenzothiazoline-6-sulfonic acid (ABTS) 

(Fig. 2) is also widely used to study the antiradical capacity of 

various molecules and especially phenolic compounds.

COMPETITIVE METHODS
In contrast to a noncompetitive strategy, the competitive (also 

called direct) strategy involves an oxidizable substrate and consists 

in measuring the inhibitory effect of an antioxidant on the oxidation 

of a substrate. For this purpose, the evaluation of the antioxidant 

properties necessarily involves the measurement of substrate oxi-

dation state. From a kinetic standpoint, two different approaches 

can be used: (i) measurement of the formation of oxidation prod-

ucts resulting from oxidation of a substrate, or (ii) measurement 

of substrate loss. These two key kinetic approaches present their 

own advantages and drawbacks.

Measurement of oxidation product formation
Although methods based on the assessment of oxidation product 

formation are very sensitive and suitable for most cases, they nev-

ertheless suffer from the lack of any universal oxidation marker 

and therefore can have limited applicability. Indeed, in the partic-

ular case of polyunsaturated lipids, oxidation leads to the forma-

tion of primary oxidation products (hydroperoxides and conjugated 

dienes), which are then oxidized to secondary oxidation products 

(malondialdehyde, 4-hydroxy-2-nonenal, glyoxal) that can react 

Widespread methods and 
new analytical approaches in 
antioxidant evaluation
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with free amino groups of phospholipids or proteins, and hence 

lead to a complex network of reactions. It is therefore essential to 

evaluate numerous oxidation compounds to obtain a reliable overall 

picture of oxidation status; this can be particularly tedious. 

Briefly, hydroperoxides can be estimated by the well-known 

iodometric and thiocyanate methods, as well as by alternative 

methods such as orange xylenol, gluthatione peroxidase assay, or 

even Fourier-transform infrared spectroscopy. Other widespread 

oxidation markers of polyunsaturated lipids are the conjugated 

dienes. Their presence in oxidized vegetable oils, which has been 

known for almost 80 years, can be monitored spectrophotometri-

cally at 234 nm in both classical 1-cm cuvettes and 96-well micro-

plates. In the case of bulk oil, sample can be directly dissolved 

in isooctane and then submitted to spectrophotometric measure-

ment of conjugated dienes, which constitutes the easiest protocol 

to assess primary oxidation products in oil. In some particular het-

erogeneous systems (e.g., micellar system, oil-in-water emulsion 

made with a small quantity of oil), this measurement can be made 

continuously without any extraction step. 

Secondary oxidation products such as aldehydes (e.g., pro-

panal, hexanal, pentanal) can be collected and quantified by 

coupling an extraction procedure (solid phase microextraction, 

dynamic headspace), a separation step by gas chromatography, 

and finally detection by flame ionization detector, mass spectrom-

eter, or more specific detectors. Other methods involve reacting an 

aldehyde, such as malondialdehyde (MDA), and a reagent to form a 

chromogen. One can cite particularly the well-known thiobarbituric 

acid (TBA) test, which involves the condensation of two moles of 

MDA and one mole of TBA to form a red chromophore exhibiting 

maximal absorption at 532 nm (Fig. 3). 
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FIG. 1. Chemical structures of (a) 2,2-diphenyl-1-picrylhydrazyl radical, (b) potassium nitrosodisulfonate (Frémy’s salt), and (c) 
galvinoxyl radical.
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FIG. 2. Formation reaction for ABTS  radical cation from 2,2 -azino-bis-3-ethylbenzothiazoline-6-sulfonic acid (ABTS).

However, aldehydes are not always specific to lipid peroxida-

tion since glycolaldehyde, 2-hydroxypropanal, acrolein, formal-

dehyde, and acetaldehyde can result from amino acid oxidation; 

glyoxal, methylglyoxal, 3-deoxyglucosone, and glucosone from 

glucides; glyoxal from DNA; and, finally, MDA from the radical 

attack of ascorbate or deoxyglucose. On the other hand, in the case 

of the TBA test, TBA can react with other compounds than MDA. 

So, the initial specific evaluation of MDA is progressively sub-

stituted by the less-specific notion of thiobarbituric acid-reactive 
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FIG. 3. Formation of the chromogen product ( max : 532 nm) between malondialdehyde (MDA) and 2-thiobarbituric acid (TBA).

substances (TBARS); these latter limitations can be overlooked 

after a preliminary purification of TBA/MDA complex by high-

performance liquid chromatography techniques. In addition, these 

aldehydes can also further react in vitro and in vivo with amino 

groups of bio-organic substrates such as phospholipids or proteins, 

leading to fluorescent lipofuscins (
ex

: 340–390; 
em

: 430–490 nm). 

These oxidation compounds can be measured spectrofluorimetri-

cally to estimate the extent of oxidative stress in biological systems. 

On the other hand, according to the model of Dahle et al. (1962), 

MDA can only result from the oxidation of fatty acids containing 

at least three double bonds. This means in theory that the estima-

tion of MDA to study the influence of -3 rich diet in comparison 

to -6 rich diet on lipid oxidation is greatly questionable. 

Finally, besides the assessment of the oxidation products 

derived from endogenic substrate, exogenous fluorogenic probes 

such as dihydro-derivatives of 2 ,7 -dichlorofluorescein (Fig. 4), 

fluorescein, and ethidium can be incorporated in biological system 

and serve as convenient tools to study the reactive species in cul-

tured cells. These fluorogenic probes, which exhibit specific fluo-

rescence when oxidized, can move (according to the cells involved) 

inside a specific cell compartment of organelles: cytoplasm for 

2 ,7 -dihydrodichlorofluorescein, mitochondrion for dihydrofluo-

rescein, and nucleus for dihydroethidium. The major concern is 

the ambiguity of the response in some cases, whether these fluoro-

genic probes can detect either a general oxidative stress or another 

process such as an apoptotic one. Indeed, cytochrome c, whose 

release by mitochondria in cytosol is a key event in apoptosis, 

can also oxidize 2 ,7 -dichlorodihydrofluorescein (Burkitt and 

Wardman, 2001).

Measurement of substrate loss
In contrast, the other kinetic approach is based on monitoring oxi-

dizable substrate loss (whether lipophilic or hydrophilic) instead 

of the formation of oxidation products. Here, we would par-

ticularly focus on methods using specifically lipid or lipid-like 

oxidizable substrates, which excluded the three versions of the 

well-known oxygen radical absorbance capacity (ORAC) assay 

using -phycoerythrin (ORAC
-PE

), fluorescein (ORAC 
FL

-H), 

and a mixture of fluorescein and -cyclodextrin (ORAC 
FL

-L). 

The lipid-based methods—apart from a few chromatographic 

methods designed to assess residual nonoxidized substrate—gen-

erally involve a spectral measurement system. Most oxidizable 

substrates used in these tests have a conjugated polyenic structure, 

which shows absorption and/or fluorescence properties in the UV 

(ultraviolet)-visible spectrum. Thus, as the oxidation of these con-

jugated systems leads to a loss of these spectral properties, their 

oxidative degradation can be readily monitored. 

Some fluorescent oxidizable substrates whose disappear-

ance can be monitored are cis-parinaric acid, C11-BODIPY581/591,

BODIPY665/676, and alkylamide or phospholipidic derivatives of 

fluorescein (Fig. 5). These probes can be used in aqueous disper-

sion and in liposomal systems, but they can also be incorporated 

into biological particles (LDL; low density lipoprotein) or into 
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FIG. 5. Chemical structure of (a) cis-parinaric acid, (b) C11-BODIPY581/591, (c) BODIPY665/676, (d) alkylated derivatives of fluores-
cein, and (e) phospholipidic derivative of fluorescein.

living cells (via a metabolic pathway in this latter case). The result-

ing fluorescence can be observed by microscopy or measured by 

spectrofluorimetry or flow cytometry. Overall, spectrofluorimetry 

is better suited to measuring adherent cells such as fibroblasts, 

whereas flow cytometry is a better choice for determining cells 

growing in suspension, such as lymphocytes.

For instance, cis-parinaric acid (Fig. 4a) has been exten-

sively used to measure lipid peroxidation in erythrocytes, sub-

mitochondrial particles, sarcoplasmic reticulum cells, rat aortic 

smooth muscle cells, lens membrane cells, macrophages, neonatal 

rat cardiomyocytes, and rapidly dividing cell lines such as human 

leukemia cells. Among other advantages, cis-parinaric acid is a 

bioanalog, does not disturb the lipid bilayer, and has a broad fluo-

rescence Stokes shift (~100 nm). However, cis-parinaric acid is air 

sensitive, is photolabile, and dimerizes under light. 

C11-BODIPY581/591 is a fatty acid analog (Fig. 4b) displaying 

fluorescence, with an emission peak range of 591–595 nm, depend-

ing on the solvent used. Its oxidation leads to gradual extinction of 

the fluorescent signal. In terms of advantages, a relatively consistent 

documentation is available on the oxidation of this probe by various 

oxidizing agents, and the type of products obtained according to 

their fluorescence spectra. With respect to drawbacks, C11-BOD-

IPY581/591 is not as biomimetic as cis-parinaric acid. Note that other 

BODIPY derivatives can also be used such as BODIPY665/676 (Fig. 

4c), which is more oxidizable and presents a slightly broader fluo-

rescence Stokes shift than that of C11-BODIPY581/591.

Concerning alkylamide (Fig. 4d) or phospholipidic (Fig. 4e) 

derivatives of fluorescein, their excitation wavelength (488 nm) 

seems to be especially well suited to cells and to routine use in flow 

cytometry, for which a laser emitting visible blue light (488 nm) is 

generally used. In a large cell population, flow cytometry allows 

the study of lipid peroxidation cell by cell. However, these fluores-

cent probes are not yet widely used for this purpose.

The second type of substrate that can be used with this kinetic 

approach is a natural and physiologically relevant chromophore, 

such as trieleostearin (Fig. 6). We have developed a conjugated 

autoxidizable triene (CAT) assay using the triacylglycerols (TAG) 

of tung oil as UV probe (Laguerre et al., 2008). TAG from this 
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commercially available oil contain 86% 

eleostearic acid, encompassing a conju-

gated triene structure (Fig. 6) which exhib-

its a strong UV absorption at 273 nm. In 

emulsion and under oxidizing conditions, 

the degradation of conjugated triene TAG 

is accompanied by an absorbance decrease 

at 273 nm (Fig. 7). Addition of antioxidant 

molecules results in a delay of oxidative 

process and enables the quantification of 

the antioxidant capacity by the calculation 

of the area under the curve. 

Comparison of the two kinetic 
approaches
On one hand, kinetic monitoring of oxida-

tion product formation is hindered by the 

lack of a universal oxidation marker. But 

this apparent drawback can also be con-

sidered as an advantage, since numerous 

oxidation products are specific to an oxi-

dizable substrate and can thus give access 

to more detailed and specific information. 

For instance, among the different volatiles 

resulting from lipid oxidation, propanal 

is the main marker of the -3 oxidation, 

whereas hexanal and pentanal are markers 

of -6 oxidation. On the other hand, this 

kinetic approach offers, in some cases, 

great sensitivity and also allows one to 

evaluate (i) the oxidation status of oils, fats, 

emulsified or liposomal systems, LDL par-

ticles, or living cells and consequently (ii) the ability of the anti-

oxidant to counteract oxidation when these compounds are present 

in the aforementioned systems. 

Methods based on the measurement of substrate loss present 

the advantage of measuring the disappearance of a single sub-

strate and do not depend on the appearance of numerous oxida-

tion products—so the oxidation status can be directly evaluated in 

theory without any interferences. They present some drawbacks, 

however, such as the high oxidative susceptibility of the probe (a 

general property shared by all conjugated double bond systems), 

along with the introduction into complex systems of exogenous 

substrate that is not always representative of the natural oxidizable 

ones encountered in food and biological media.

In conclusion, and in contrast with some authors’ emphasis on 

FIG. 7. Example of a three-dimensional depiction of the evolution of the tung oil UV 
(ultraviolet) spectrum during oxidation.
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FIG. 6. Chemical structure of trieleostearin. For simplicity eleostearic acid is depicted in its  configuration [9(c), 11(t), 13(t)].

one strategy to the detriment of another, we would highlight that 

“neither of these two key assessment strategies is better overall 

than the other since they measure different but complementary 

aspects of oxidation” (Laguerre et al., 2007). In this context, the 

use of these two kinetic approaches could participate to the effort 

to assess antioxidant properties via a multidimensional and multi-

disciplinary approach.

Mickaël Laguerre, Luis Javier Lopez-Giraldo, Jérôme Lecomte, and 
Pierre Villeneuve are with CIRAD (Center for International Coopera-
tion in Agricultural Research for Development), Joint Research Unit 
on Agropolymers Engineering and Emerging Technologies, Montpel-
lier, France. Contact Pierre Villeneuve at villeneuve@cirad.fr.
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The Oils and Fats Group of the Society of Chemical 
Industry (London, UK) held a two-day conference 
entitled “Palm Oil—the Sustainable 21st Century 
Oil” on March 23 and 24 in the rooms of the UK’s 
Royal Society. There were 66 participants from 12 
countries.

The meeting started with a keynote presentation by James Fry 

of Oxford-based LMC International, an economic and business 

consultancy. He considered the main challenges facing palm oil in 

the 21st century. In comparison with the other major oils (soybean 

and rapeseed oil), palm has shown a lower rate of increase in yield. 

Over a 35-year period, soybean yield has increased by 40%, rape-

seed by 100%, but palm by only 10%. Other staple crops such as 

wheat, maize, and sugar beets all had greater increases than palm 

oil. The reason? These crops are produced from seed, and the sale 

of improved seeds presents a major incentive for large seed com-

panies to do research.

Palm oil is also more labor intensive; figures in terms of metric 

tons of oil per worker per year are as follows:

Since 1980, labor costs have decreased for soybeans (~4%) 

and for sunflowerseed (~2½%) but have increased for palm. Palm 

oil’s cost advantage has been eroded by the rapid pace of innovation 

for the annual crops. There is an urgent need to mechanize or even 

automate harvesting operations for palm fresh fruit bunches. 

SUSTAINABILITY
Mohammed Basri Wahid of the Malaysian Palm Oil Board (MPOB) 

described the sustainable development of palm oil in Malaysia. The 

three pillars of sustainability are: (i) people, (ii) the planet, and (iii) 

profit. In 1980 the industry cultivated 1.2 million hectares while 

directly employing 92,000 people. By 2008, these figures had risen 

to 4.5 million hectares and 570,000 people. The monthly income of 

organized smallholders in 2008 was $585, whereas the poverty line 

was $153. The oil palm has the highest yield per unit area of any 

oil crop. In Malaysia, oil palm is only grown on legally designated 

land and is highly controlled by more than 60 laws and regulations. 

Income from the industry represents some 5–6% of GDP.

To date, one million metric tons (MMT) have been certi-

fied under the scheme of the Roundtable on Sustainable Palm Oil 

(RSPO).

The representative of the Indonesian Palm Oil Board, Rosedi-

ana Suharto, was ill, but her presentation was read by Ralph Timms. 

Indonesia is now the largest producer of palm oil (18.4 MMT in 

2008). In 2007, 11.4 MMT were exported, earning $7.9 billion, 

and about 5 MMT were consumed domestically. More than 40% 

of the oil is produced by smallholders with less than five hectares 

of land. The crop is a major factor in eradicating poverty and in 

developing the country. The industry is controlled by a number of 

government regulations, which comply with sustainability require-

ments. Some large companies are close to satisfying the certifica-

tion criteria for sustainability.

Next, Andrew Worrall described the activities of the New 

Britain Palm Oil Ltd. (London), operating in Papua New Guinea 

and the Solomon Islands, with 50,000 hectares of land at present. 

They are one of the first plantations to achieve certification for sus-

tainability. Recognizing the critical part played by the supply chain 

infrastructure, they are building a refinery in the United Kingdom, 

which will be supplied with their own oil and carried in specially 

UK conference examines 
palm oil sustainability
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chartered ships. The question is whether the world wants sustain-

able palm oil enough to pay the extra cost. 

Marcello Brito from Agropalma (São Paulo, Brazil) described 

their operations on 60,000 hectares. The company had pioneered 

the production of certified organic palm oil. Earnings per family 

were now £515/per month, compared with the official minimum 

wage of £142/per month and before, £18.3/per month, when the 

villagers lived solely on the produce of the forest.

PALM AND trans FATTY ACIDS
Gerald McNeill from Loders Croklaan NA (Channahon, Illinois, 

USA) described the position of palm oil in the United States. His-

torically, a campaign against tropical oils was launched in 1986 

by advertisements about the “Poisoning of America.” There was 

no factual basis to the campaign, and at that time, uses of palm 

oil represented no more than 1% of the edible fats consumed. 

However, it had a disastrous effect on palm oil usage in the United 

States for more than 15 years. The need to reduce the content of 

trans fatty acids (TFA) in fats has led to increasing consumption of 

palm oil, currently at about 1 MMT per annum. Several consumer 

research studies since 2003 have shown an increasing preference 

for “natural” palm oil over TFA. Local authorities in various states 

are introducing bans on TFA, as are some supermarkets. O’Neill 

predicted further increases in palm oil consumption.

In the next paper, UK-based consultant Fred Doll (Doll Ship-

ping Consultancy, Redhill, UK) discussed developments in the ship 

transport of vegetable oils. Transport of vegetable oils represented 

some 34% of the chemical tanker trade. He saw prospects in the 

tanker market as having improved, including some new regulations 

that required double hull vessels. Vegetable oil movements were 

increasing by 6–8% a year, with 62 MMT expected in 2009. Of this, 

about 33 MMT would be palm oil and 11 MMT soybean oil. 

Denis Murphy, from the University of Glamorgan in Wales, 

reviewed the biological prospects for the oil palm. The industry 

is only just beginning to benefit from modern techniques in plant 

breeding. The use of DNA marker-assisted selection, of hybrid 

creation, and of mass clonal propagation will enable more rapid 

progress to be made in modifying the plant. There is a need for a 

high-oleic palm oil, and for adapting the architecture of the plant 

to the use of machinery. The transition of biological improvements 

into commercial reality presents a challenge to plantation manage-

ment. At present, average yield has stagnated at under 4 million 

tons oil/hectare, despite the development of much higher-yielding 

genotypes.

Tom Sanders, from King’s College, London, reviewed nutri-

tional aspects of palm oil. Palm oil raises total blood cholesterol 

owing to its saturated fatty acid content, though by less than that 

predicted in theory. The effect is also less than that of lard, with 

a similar fatty acid composition. In palm oil, the palmitic acid is 

in the 1,3-position on the glycerol, whereas in animal fats it is 

mainly in the 2-position. The replacement of TFA by saturates 

lowers the risk of coronary heart disease. Oleic acid has a similar 

effect, whereas polyunsaturated fatty acids are somewhat better. 

Saunders calculated that the use of palm oil at 15 g/day (or about 

5% of energy intake) is unlikely to increase the risk of cardiovas-

cular disease. He deplored the loss of -carotene during conven-

tional refining of palm oil. It is a source of vitamin A that is more 

readily available than from vegetables.

Kalanithi Nesaretnam (MPOB) reviewed the health benefits 

of palm oil’s minor components, about 1% of the oil in total. They 

include tocopherols and tocotrienols (vitamin E), carotenoids, fla-

vones, squalene, and coenzyme Q. Many of these have antioxidant 

effects and are useful against free radicals generated in the body. 

Palm oil is the richest natural source of -carotene. Foods prepared 

with specially refined palm oil, in which the carotenoids are pre-

served, have proved effective in trials among vitamin A-deficient 

populations in India, Indonesia, and South Africa. Research carried 

out by the speaker has demonstrated anticancer activity of tocotre-

nols against breast cancer. A double-blind study over 5 years had 

positive results. A trans-dermal breast cream is being developed 

for commercialization.

Noraini Idris (MPOB) reviewed the use of palm oil and its 

fractions in TFA formulations with other fats in a number of food 

products including cheese, chocolate-flavored spread, salad cream, 

and salad oils.

THE FUTURE
Future prospects for processing of palm oil were discussed by Véro-

nique Gibon from Desmet Ballestra (Belgium). The physical refin-

ing process is generally preferred over chemical refining due to 

lower losses. Quality of crude oil is important. A dual temperature 

concept in deodorization reduces time at high temperature, and 

two scrubber units enhance recovery of by-products. The use of 

high-pressure filters in fractionation produces a range of fractions, 

including mid-fraction for cocoa butter equivalents. Chemical and 

enzymatic interesterification are increasingly in use.

The consultant Wolfgang Rupilius (Nuthe-Urstromtal 

Germany) reviewed developments in biodiesel. Methyl esters from 

palm oil have a much higher cloud point than those from rape or 

soybean oil, limiting their use in cold climates. Distillation of the 

methyl esters easily separates the more suitable unsaturated (C18) 

esters from the saturated (mainly C16). The latter can be used in 

detergents. A second generation of biodiesel is being developed by 

complete hydrogenation of the glycerides to give hexadecane and 

octadecane. A third generation would be from the transformation 

of biomass to liquid via the Fischer-Tropsch process. Its capital 

requirements are very high.

Salmiah Ahmad (MPOB) reviewed oleochemical applications. 

The advent of biodiesel made fatty and methyl esters and glycerol 

readily available. MPOB has worked on methyl ester sulfonates 

(anionic surfactants), ester quaternaries, and methyl ester ethox-

ylates (nonionic surfactants). Glycerol has been transformed to 

polyol as a basis for polystyrene.

Erich Dumelin, retired from Unilever, described the use of life 

cycle analysis to evaluate the environmental impact of some of the 

company’s main raw materials. Formerly, the analysis was based on 

the use of a fixed area of agricultural land. The advent of biofuels 

led to increases in land area, requiring a new approach in the analy-

sis, especially its effect on the CO
2
 balance. The results show that 

the benefit of any vegetable oil over fossil fuel is questionable.

The last three speakers debated the controversial issue of rain-

forest destruction. First, Andy Tait from Greenpeace stated that 

palm oil was the leading cause of rainforest destruction in Indone-

sia, and thus caused 4% of all greenhouse gas emissions. He called 

for all development on peat land to stop and for a moratorium on 

further deforestation for growth of oil palm. In particular, he stated 
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that expansion of palm oil for biofuel “is madness.” Only a minor-

ity of producers were members of the RSPO, so how can we give 

the forest value as it is, he asked.

Yusof Basiron of the Malaysian Palm Oil Council pointed out 

the productivity per hectare; worldwide 11 million hectares were 

used for oil palm, but 100 million for soybean. Oilseed crops occu-

pied 5% of agricultural land, but palm oil only used 0.22%. Fossil 

fuels are the real culprit in greenhouse gas emissions, he said. 

Representing the Indonesian Palm Oil Association, Derom 

Bangun stated that oil palm was being planted on land designated 

for agriculture and under many government regulations. His asso-

ciation had joined RSPO and was working toward implementing 

its principles and criteria.

It was clear to participants that there is a huge discrepancy between 

the amount of rainforest being lost worldwide (more than 10 million 

hectares per annum) and the land now used for oil palm (about 11 

million hectares), or that likely to be used in the future. The ques-

tion not discussed is, why is forest being cut? Is it for timber, and if 

so, would this not be a better target for attack 

than the palm oil industry, which is providing 

a basic foodstuff for the world and earning the 

money for relieving poverty?

K.G. Berger, a consultant based in London, 
United Kingdom, can be reached at Regrebt-
ruk@aol.com.

Palm oil

August 10–15, 2009. World Soybean 
Research Conference VIII/Soybean 
Industry Forum, Yayuncun (Asian 
Games Village), Beijing, China. Infor-
mation: www.wsrc2009.cn/en/index.
asp. 

September 1–5, 2009. 50th Interna-
tional Conference on the Bioscience 
of Lipids, Regensburg, Germany. 
Information: e-mail: info.icbl@klinik.
uni-regensburg.de; www.icbl2009.
de. 

September 9–15, 2009. FEBS 
Advanced Course, Lipid Signaling 
and Disease, Hotel Mara, Ortona, 
Italy. Information: www.negrisud.
it/febs2009.

September 15–17, 2009. HBA Expo, 
Jacob Javits Center, New York City, 
USA. Information: www.hbaexpo.
com.

September 16–18, 2009. oils+fats, 
International Trade Fair for the 
Production and Processing of Oils 
and Fats Made from Renewable 
Resources, New Munich Trade Fair 
Centre, Munich-Riem Germany. 
Information: www.oils-and-fats.
com.

September 23–25, 2009. Interna-
tional Forum on Emerging Technolo-
gies in Food Processing—Providing a 
Secure and Safe Food Supply, Camp-
bell Alumni Center, University of 
Illinois, Urbana, USA. Information: 
William Artz, phone: +1-217-333-
9337; fax: +1-217-333-9329; e-mail: 
wartz@illinois.edu; http://fshn.illi-
nois.edu/food_processing_forum/
program.html.

September 26–27, 2009. 6th Inter-
national Symposium on Deep-Fry-
ing, Sydney, Australia. Information: 
www.eurofedlipid.org.

September 26–27, 2009. 9th AOCS 
Practical Edible Oil Refining Short 
Course, Process Optimization, 
Equipment and Technology Selec-
tion, and On-Line Process Control, 
Sydney, Australia. Information: 
www.aocs.org/meetings.

September 26–27, 2009. Lipid Oxida-
tion and Antioxidants Short Course, 
Sydney, Australia. Information: www.
aocs.org/meetings.

September 27–30, 2009. World Con-
gress on Oils and Fats and 28th ISF 
Congress, Sydney Convention and 
Exhibition Centre, Darling Harbor, 
Sydney, Australia. Information: 
www.isfsydney2009.com.

October 3–4, 2009. Crystallization of 
Lipids Conference, Toronto, Ontario, 
Canada. Information: www.aocs.org/
meetings.

October 4-6, 2009. 23rd Meeting of 
the Canadian Section of the AOCS: 
Lipid Functionality in Processed 
Foods,· Toronto, Ontario, Canada. 
Information: www.aocs.org/meet-
ings.

October 7–9, 2009. Congress of the 
International Federation of Soci-
eties of Cosmetic Chemists, Mel-
bourne, Australia. Information: 
www.ifscc2009.com.au.

October 14–15, 2009. American Fats 
& Oils Association Annual Meeting. 
Information: www.afoaonline.org/
events.html.

October 18–21, 2009. 7th Euro Fed 
Lipid Congress: Lipids, Fats and 
Oils: From Knowledge to Applica-
tion, Graz Convention Center, Graz, 
Austria. Information: e-mail: info@
eurofedlipid.org; www.eurofedlipid.
org/meetings/graz/index.htm.

October 18–22, 2009. Federation of 
Analytical Chemistry and Spectros-

September

CALENDAR (CONTINUED FROM PAGE 275)

October
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copy Societies Annual Conference, 
Marriott Hotel Downtown, Louis-
ville, Kentucky, USA. Information: 
www.FACSS.org.

October 19–23, 2009. 76th National 
Renderers Association Annual Con-
vention, Ritz-Carlton Hotel, San 
Francisco, California, USA. Infor-
mation: http://nationalrenderers.
org/events/convention.

October 19–24, 2009. Practical Short 
Course on Processing and Products 
of Vegetable Oils, Food Protein 
R&D Center, Texas A&M Univer-
sity, College Station, Texas, USA. 
Information: e-mail: mslam@tamu.
edu; http://foodprotein.tamu.edu/
fatsoils/scvegoil.php.

October 21–22, 2009. OFI [Oils and 
Fats International] Asia, Balai Sidang 
Jakarta Convention Center, Jakarta, 
Indonesia. Information: www.oilsand-
fatsinternational.com/publication.
asp?pubid=28&nav=3&exid=159.

October 26–28, 2009. 8th Annual 
World Food and Technology & Inno-
vation 2009, World Trade Centre, 
Rotterdam, Netherlands. Informa-
tion: www.foodinnovate.com/home.
asp.

October 27–29, 2009. Biofuels 2009, 
4th Annual Meeting, Budapest, 
Hungary. Information: www.wracon-
ferences.com/2/4/articles/57.php?

October 29–31, 2009. BioFuel Indo-
nesia 2009, Griya Dome Convention 
Center, Medan, Indonesia. Informa-
tion: www.biofuelindo.com.

November 1–6, 2009. XIII Congreso 
Latinoamericano de Grasas y Aceites 
(XIII Latin American Congress on 
Fats & Oils), Rosario Events and Con-
vention Center, Rosario, Argentina. 
Information: e-mail: asaga@asaga.
org.ar.

November 2–5, 2009. Soya & Oilseed 
Summit 2009/Global Soybean & 
Grain Transport 2009, The Roosevelt 
Hotel, New Orleans, Louisiana. Infor-
mation: www.soyatechevents.com.

November 9–12, 2009. Malaysian 
Palm Oil Board International Palm 
Oil Congress 2009 (PIPOC 2009), 
Kuala Lumpur, Malaysia. Informa-
tion: e-mail: pipoc2009@mpob.gov.
my; www.mpob.gov.my or www.
conferencealerts.com/seeconf.
mv?q=ca1xmhs3. 

November 10–11, 2009. 4th Euro-
pean Bioplastics Conference, Ritz 
Carlton Hotel, Berlin, Germany. 
Information: e-mail: info@european-
bioplastics.org; www.european-bio-
plastics.org

November 14–19, 2009. Association 
for the Advancement of Industrial 
Crops 21st Annual Meeting: The 
Next Generation of Industrial Crops, 
Processes, and Products, Termas de 
Chillán, Chillán, Chile. Information: 
www.aaic.org/2009_meeting.htm. 

November 15–17, 2009. 2nd Inter-
national Congress on Biodiesel: The 
Science and the Technologies, The 
Westin Hotel, Munich, Germany. 
Information: www.aocs.org/meet-
ings/biodiesel09.

November 17–19, 2009. Fi Europe/
Ni 2009, Frankfurt, Germany. Infor-
mation: www.fi-events.com. 

November 17–19, 2009. CHEM 
SHOW: Processing Solutions for a 
Changing Marketplace, Javits Con-
vention Center, New York City, 
USA. Information: www.chemshow.
com.

December 6–10, 2009. CSPA Annual 
Meeting, Marriott Harbor Beach 
Resort, Fort Lauderdale, Florida, 
USA. Information: www.cspa.org.

December 10–11, 2009. Society of 
Cosmetic Chemists Annual Scien-
tific Meeting and Technology Show-
case, New York Hilton Hotel, New 
York City, USA. Information: www.
scconline.org/website/index_news.
shtml.

January 27–31, 2010. Soap and Deter-
gent Association Annual Meeting & 
Industry Convention, The Grande 
Lakes Orlando, Orlando, Florida, 
USA. 

February 28–March 5, 2010. Pittcon 
2010, Orange County Convention 
Center, Orlando, Florida, USA. Infor-
mation: www.pittcon.org/about/
index.html

March 5–6, 2010. waste to energy: 
International Exhibition and Con-
ference for Energy from Waste 
and Biomass, Bremen, Germany. 
Information: http://www.wte-expo.
com.

May 16–19, 2010. 101st AOCS Annual 
Meeting and Expo, Phoenix Conven-
tion Center, Phoenix, Arizona, USA. 
Information: http://Annual_Mtg.
aocs.org; phone: +1-217-359-2344; 
fax: +1-217-351-8091; e-mail: meet-
ings@aocs.org.

May 29–June 2, 2010. 9th ISSFAL 
Congress. Maastricht, Netherlands. 
Information: www.issfal.org.uk/
meetings.html.

July 12–16, 2010. 19th International 
Symposium on Plant Lipids, Cairns 
Convention Centre, Cairns, Austra-
lia. Information: e-mail: meetings@
aocs.org. [more info later]

October 4–7, 2010. 7th World Con-
ference on Detergents: New Strate-
gies in a Dynamic Global Economy, 
Montreux Music & Convention 
Centre, Montreux, Switzerland. 
Information: www.aocs.org/meet-
ings/montreux. 

November

December

2010



ANDERSON DURABILITY 

''Anderson is Pleased to Unveil it's Most 
Innovative Desifln in Expeller® Technolofly" 

Anderson is Proud to Introduce the 
"Vidor-Series" Expeller® Press 
Not since the invention of the Expeller® by Anderson in 
1900 have so many new and beneficial features been 
designed into this innovative processing machine for 
the oilseed industry. 

Please contact us and we will discuss and show 
you the new innovations that make this the most 
efficient, produdive, durable and maintenance free 
Expeller® press, such as: 

• VFD driven main shaft for optimum capacity 
and residual oil performance 

• Expander design feed section which eliminates 
force feeding and increases rapid oil release 

• Innovative dischar~e choke reduces load on thrust 
bearin~, thus increasin~ wear life on bearin~s, 
seals and sleeve. The choke desi~n is maintained 
without disassembly of any other press assemblies. 

ANDERSON 
INTERNATIONAL /J:. 

CORP 
6200 Harvard Avenue, Cleveland, Ohio 44105 U.S.A. 
Phone: (216) 641-1112 Fax: (216) 641-0709 
Website: http://www.andersonintl.net 

"Victor-Series-600™ 
Expeller® Press" 

* EXPELLER® IS THE REGISTERED TRADEMARK 
OF ANDERSON SINCE 1900 

PATENTED IN U.S.A. AND ABROAD 



One Call 

One Source 

A World of 
Biodiesel & Food 
Quality Tests 

Tel: 1.800.848.1163 
Fax: 1.800.334.6999 

MP Biomedicals 

BIODIESEL AND FOOD TESTING 
RAPID, REPEATABLE AND ACCURATE 

SafTest™-AOAC certified platforms are the ideal solution 
for a variety of quantitative biodiesel and food tests. 

Food Tests: Biodiesel Tests: 
- Free Fatty Acids - Acid Number 
- Lipid Peroxides - Total and Free Glycerin 
- Malonaldehyde 
- Alkenals 
- Percentage of Fat 

Your business could be one of the thousands 
of companies worldwide using SafTest. 

For more information or to schedule your free consultation on how 
SafTest will increase your productivity and quality, visit us online at 
www.mpbio.com/saftest or e-mail us at saftest@mpbio.com 

www.mpbio.com/saftest 
MP Biomedicals • 29525 Fou ntain Parkway • Solon, OH 44139 • tel : 1.800.848.1163 West Coast 1.800.633.1352 ext 2271 
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