
  



The CTi Nano NeutralizationTM process
Unmatched in Performance and Environmentally friendly

Science behind Technology

Based on patented technology developed by CTi and exclusively brought to the oils and fats industry by Desmet Ballestra, 
the CTi Nano NeutralizationTM process offers enhanced performance for your refi ning operation : improved oil refi ning yield, 
lower operating expenses, reduced environmental impact, excellent oil quality…

This revolutionary new oil neutralization process, which can be easily added to existing oil refi neries, is commercially 
proven and will offer you a quick return on investment.

Process increases refi ned oil yield by over 0.2% with signifi cant chemical savings:• 90% less acid 
• 30% less caustic
• less silica, bleaching earth  or wash water consumption



Discover leading market 
developments in the fats 

and oils industries.

Fundamentals of Oilseed 
and Edible Oil Processing 
and Refi ning
17–18 November 2014

This two day course will address chemistry of fats and 
oils and every step of unit operations related to soybean, 
sunfl ower, corn, palm, and other tropical oils. 
Attendees will be updated on:

 New developments
 Technologies
 Methods 

Presentation and sponsorship opportunities are available!

For more information or to register visit: 
Meetings.aocs.org/EdibleOil

AOCS-CCOA
Joint Symposium 
on Functional Lipids
19–20 November 2014

The symposium will address the following topics:

 Contaminants in fats and oils

 Oil quality and remediation

 Value added minor components of cereals and oils

 Oils from new crops

For more information or to register visit: 
Meetings.aocs.org/FunctionalLipids

Crowne Plaza Shanghai Pudong | Shanghai, China

Register Today!Save up to $100 when you register by 19 September.







Experience 
the science 

and business 
dynamics 
driving the 

global fats and 
oils industries.

106th AOCS 
Annual Meeting 
and Industry Showcases
May 3–6, 2015
Rosen Shingle Creek | Orlando, Florida, USA

HOT TOPICS
Submit Your Proposal
The fats and oils industries are always in a state of 

fl ux—new technologies emerge, innovative research 

is published, and regulations change. The Hot Topics 

Symposia at the 106th AOCS Annual Meeting will feature 

global discussions on these current critical issues and 

expound on their implications for the future.

AOCS invites you to submit a proposal to organize a 

special symposium on a pressing topic within our indus-

tries. The symposia will take place on Monday, May 4, 

and a limited number of sessions will be chosen.  

AnnualMeeting.aocs.org/HotTopics

Call for Papers
AOCS also invites you to submit an abstract and present 

your research. The technical program will feature invited, 

volunteer, and poster presentations.

AnnualMeeting.aocs.org/CallForPapers

For optimal consideration, submit your 
proposal or abstract by October 20, 2014.
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CHICAGO
3 times the size of

4.5 million acres 
less arable land
would be needed for 

oil production.

Equal to the population 
of Mexico=

120
million

Additional 120 
million people 
per year could 
meet their need 
for vegetable oil

Based on the recommended appropriate intake of 
alpha-linolenic acid 

 www.efsa.europa.eu/en/efsajournal/doc/1461.pdf

MEXICO

The same yearly amount of 
greenhouse gases is produced by

the whole food 
supply chain for 

380.000 
EUROPEANS

the whole food 
supply chain for 

380.000 
EUROPEANS

=

1.600.000 
tonnes CO2 

saved yearly
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GROSS ECONOMIC 
BENEFIT

The global 

would be increased by

1 BILLION
U.S. Dollar / YEAR

for soybean oil production alone

GROSS ECONOMIC 
BENEFIT

The global 

would be increased by

1 BILLION
U.S. Dollar / YEAR

for soybean oil production alone

Add a little, do a lot with Purifine

info.food@dsm.com

www.dsm.com/food

www.purifine.com
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engineering for a better world

GEA Mechanical Equipment

Edible oil refining with separators from GEA Westfalia 
Separator Group: flexible, reliable and highly efficient… 
simply pure quality.

GEA Westfalia Separator Group GmbH
Werner-Habig-Straße 1, 59302 Oelde, Germany 
Phone: +49 2522 77-0, Fax: +49 2522 77-1794 
ws.info@gea.com, www.gea.com
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Purity Rules
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New From AOCS Press
Processing Contaminants in Edible Oils
MCPD and Glycidyl Esters
Edited by Shaun MacMahon
2014. Hardback. 230 pages. ISBN: 978-0-9888565-0-9.
Product Code 272
List: $155 • AOCS Member: $110

This book serves as the single point of reference for the signifi cant 
research related to monochloropropanediol (MCPD) and glycidyl 

esters in edible oils. These potentially harmful contaminants are formed 
during the industrial processing of food oils during deodorization. The 
mechanisms of formation for these contaminants, as well as research 
identifying possible precursor molecules are reviewed. Strategies 
which have been used successfully to decrease the concentrations of 
these contaminants in edible oils are discussed, including the removal 
of precursor molecules before processing, modifi cations of deodoriza-
tion protocol, and approaches for the removal of these contaminants 
after the completion of processing. Analytical strategies for accurate 
detection and quantitation of MCPD and glycidyl esters are covered, 
along with current information on their toxicological properties. 

Trans Fats Replacement Solutions
Edited by Dharma R. Kodali 
2014. Hardback. 468 pages. ISBN 978-0-9830791-5-6. 
Product code 271
List: $195 • AOCS Member: $145 

Countries around the world are adopting regulations to control the 
content of trans fats in foods. Trans Fats Replacement Solutions, 

a new publication from AOCS Press, provides readers with a 
comprehensive explanation of trans fat chemistry, nutrition, 
methodology, and processing, and covers trans fat regulations and 
replacement solutions by country and region worldwide. Edited 
by Dharma Kodali, an AOCS member and global authority on trans
fatty acid research, this book serves as a standalone resource for 
researchers, food formulators, and regulators alike.

P: +1 217-693-4803 | F: +1 217-693-4847 | orders@aocs.org | www.aocs.org/storeP:P:P:P:P:P +++++11111 21212121212177-7-7-7-6969696969696933-3-3-3-3-3 4848484848484803030303030300 || FFFFFF::: +1+1+1+1+1 22222217171717171 6-6-6-6-66693939393939393-4-4-4-4-4-44848484848484847777777 || orororororrdedededededeeersrsrsrsrsrsrs@a@a@a@a@a@a@aococococococo sss.s.s.s.s ororororororggggggg || wwwwwwwwwwwwwwwwww.w.w.w aoaoaoaoaoaoaocscscscscscss oo.o.o.o.orgrgrgrgrgrgg/s/s/s/s/s/s/stototototototorererererereeP: +1 217-693-4803 | F: +1 217-693-4847 | orders@aocs.org | www.aocs.org/store

Download these titles for your tablet 
at iTunes and Kindle!
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Two topics of continuing importance to the 
oil processing industry in North America are 
the ongoing implementation process of the 
Food Safety Modernization Act (FSMA) 
regulations and the extremely slow-moving 
regulatory process concerning combustible 
dust. Both topics were covered in two pre-
sentations during the 120th Annual Summer 
Convention of the International Oil Mill 
Superintendents Association. The meeting 
was held June 20 24, 2014, at the Hilton 
Garden Inn Austin Downtown.

To say that Matt Frederking, vice presi-
dent, Regulatory Affairs & Quality, Ralco 

(Marshal l ,  Minnesota),  is  intimately 
acquainted with the nitty-gritty details of 
FSMA is an understatement. 

Frederking began his presentation with 
an historical review of congressional work 
on food safety, which culminated in an Act 
that was signed into law on January 4, 2011. 
He noted that despite the numerous changes 
and implications for industry contained in the 
89-page piece of legislation, many network 
and cable news channels reported on only 
one—that the Food and Drug Administra-
tion (FDA) could now conduct mandatory 
recalls.

“Our world has changed,” Frederking 
said, emphasizing that FSMA is not just about 
recalls and inspections. Rather, “it’s a call for a 
new, prevention-oriented food safety system 
that includes a broad prevention mandate, 
strong accountability for prevention, and a 
new system of import oversight.”
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The major impacts of FSMA, according to Frederking, 
include:

• Increased facility registration requirements. Under the 
2002 Bioterrorism Act, registration was a one-time 
event. Under FSMA, facilities must renew and update 
registration every two years between October 1 and 
December 31 of even-numbered years, beginning in 
2012. “Put it on your calendar to reregister in 2014, 
2016, and so on,” advised Frederking.

• Mandated development and implementation of written 
food/feed safety plans as well as written food/feed defense 
plans ( for high-risk products only). Plans must include 
monitoring and verification, indicating controls are 
working, in addition to detailing corrective actions 
and recordkeeping. These records (production, main-
tenance, and the like) must be maintained for at least 
two years. Further, facilities will be required to reana-
lyze hazards and preventive controls, as well as their 
written food/feed safety plans, at least every three 
years (or sooner if significant changes in operations 
occur).

• Increased FDA access to existing records. Section 101 
authorizes FDA to access facility records if the agency 
believes there is “reasonable probability” that food, or 
similar foods, will cause serious adverse health conse-
quences or death to humans or animals. 

• Mandated development and implementation of foreign 
supplier verification program if a processor is importing 
food into the United States. Records regarding imported 
foods must be maintained for at least two years.

• Payment of fees to FDA for reinspections, if a manufac-
turer is subject to mandatory recall, or utilizing FDA 
export certificates, or participating in the voluntary qual-
ified import program.

Another impact will come via FDA’s partnerships with state 
regulatory agencies.

“We all need to be involved,” said Frederking. “The indus-
try as a whole needs to be involved through the education and 
development process.” Once the final regulations are in place, he 
said, “You will see an inspector at least once every three or five 
years at a minimum. We all need to pay attention and understand 
the requirements of this law.”

Frederking also suggested that the processing industry 
could expect an increase in inspections by international regula-
tory entities. “Because we are demanding inspections elsewhere, 
other countries are going to inspect here. Be prepared.”

“There’s a lot going on [in regard to combustible dust],” noted Jess 
McCluer, director of safety and regulatory affairs for the National 
Grain and Feed Association (NGFA; Washington, DC). 

According to McCluer, three entities are involved in the 
combustible dust rulemaking process in the United States: the 
Chemical Safety and Hazard Investigation Board (CSB), the 
Occupational Safety and Health Administration (OSHA), and 
the National Fire Protection Association (NFPA).

CSB, an independent federal agency that investigates 
industrial chemical accidents, studied combustible dust (CD) 
explosions from 2003–2006. Based on the study, the agency rec-
ommended in 2006 that OSHA:

• Develop—quickly—a CD regulation based on volun-
tary standards such as NFPA 654 – Standard for the 
Prevention of Fire and Dust Explosions from the Man-
ufacturing, Processing, and Handling of Combustible 
Particulate Solids.

• Improve MSDS (Material Safety Data Sheets) require-
ments to better describe the explosive properties of 
dusts.

By 2008, the US House of Representatives approved a bill 
that required OSHA to develop a standard for CD—as CSB had 
recommended—within 90 days of enactment and a final standard 
within 18 months. In response, OSHA issued an Advance Notice 
of Proposed Rulemaking in October 2009. The agency originally 
had the CD standard “on a fast track to be done in two to three 
years from 2009,” said McCluer. However, OSHA in late 2011 
changed the rule’s status from the pre-rule stage to a long-term 
action, and then added it back into the agency’s December 2012 
regulatory agenda at the pre-rule stage. The latest indication of 
where the rulemaking process stands comes from The Wall Street 
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Journal, which suggested in April 2014 that OSHA would promul-
gate a CD standard in “several years.”

“Conducting enforcement without a formal rule makes it dif-
ficult for industry to know what to do,” stressed McCluer. In lieu 
of a rule, OSHA is using the “general duty clause.” This is, at heart, 
an all-encompassing regulation that the agency uses “if there is a 
perceived violation that is not covered by any other regulation,” 
he said. OSHA then uses NFPA CD standards to justify cita-
tions. In addition, OSHA is using housekeeping requirements as 
an enforcement tool.

However, work done by the United Nations on its Globally 
Harmonized System of Classification and Labelling of Chemicals 
(GHS) to define CD adds to the uncertainty. GHS is an interna-
tionally agreed-upon system that serves as a “building block” for 
relevant EU and US standards.

Under a GHS Amendment to OSHA’s Hazard Communi-
cation Standard (HAZCOM; effective date: May 25, 2012), CD 
is classified as a “hazard, other than chemical” and is undefined 
beyond that. However, the new amendment may require man-
ufacturers, distributors, and importers to generate new MSDS 
and labels—possibly for every ingredient. “The key questions are 
what is combustible dust and who is the manufacturer, distribu-
tor, or importer,” noted McCluer, adding that NFGA and several 
other trade associations have filed a legal petition for review chal-
lenging the HAZCOM CD requirements.

McCluer also gave an update on the status of NFPA 652, 
which is aimed at consolidating industry-specific standards into 
one all-encompassing CD standard. The final draft of NFPA 652 
is almost complete, he said, and the final standard is scheduled 
to be issued in 2015. 



www.aocs.org/Methods

Risky actions can have fatal consequences.
Don’t kill your laboratory’s reputation. Guarantee quality and integrity with AOCS Methods.

Offi cial Methods and Recommended 
Practices of the AOCS 
Worldwide acceptance has made AOCS Methods a 
requirement wherever fats and oils are analyzed. AOCS 
methods are internationally recognized for trade and 
many are listed by the Codex Alimentarius Commission. 
Additionally, AOCS Methods contains the most current and 
widely recognized methodology required for profi ciency 
testing in the Laboratory Profi ciency Program (LPP).

PRINT
Offi cial Methods and Recommended Practices of 
the AOCS, 6th Edition, 3rd Printing
Edited by David Firestone. Product code METH09

Additions and Revisions to the Offi cial Methods and 
Recommended Practices of the AOCS
2011–2012 Additions and Revisions • Product Code 11AR 

2013–2014 Additions and Revisions • Product Code 13AR 

2011–2012 and 2013-2014 Additions and Revisions • Product 
Code AR_SET 

ELECTRONIC
Online individual methods: www.aocs.org/tech/
onlinemethods. 
Methods can also be licensed individually for your 
company’s marketing purposes. For licensing 
information, contact AOCS Technical Services by phone: 
+1 217-693-4810, or email: technical@aocs.org.
Tailored to your company’s need, AOCS offers individual 
intranet application or multiuser/multi-site access to a 
web-based library of AOCS Methods.

P +1 217-693-4803 | F +1 217-693-4847 | technical@aocs.org
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Researchers with Pennsylvania State Univer-
sity’s Huck Institute of the Life Science (Uni-
versity Park, USA) have found that glycerol is 
a potential alternative to the hazardous anti-
fungal agents currently being used to combat 
one of the most damaging cacao diseases, 
Phytophthora pod rot, which is responsible for 
an estimated 20–30% loss in yield annually.

At present, cocoa farmers use fungicides 
and other chemicals that are very eff ective but 
also highly toxic to combat pod rot. These 
compounds are very persistent in soil and 
relatively expensive. Glycerol, a by-product 
from the manufacture of biodiesel, is non-
toxic, safe, cheap, and biodegradable.

Mark Guiltinan and his students Yufan 
Zhang and Siela Maximova, in collabora-
tion with Phil Smith of the Metabolomics 
Core Facility of Penn State, have found that 
spraying the leaves of the Theobroma cacao 
tree with a low-concentration glycerol solu-
tion triggers the plant’s defense response and 
enhances its natural disease resistance.

Th e scientists hypothesized that apply-
ing glycerol as a foliar spray might enhance 
disease resistance through modulation of 
endogenous glycerol-3-phosphate (G3P) 
levels; previous work had implicated G3P 
as a mobile inducer of systemic immunity 
in plants.

A 100 mM glycerol spray application 
over a period of four days was sufficient to 
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stimulate the defense response of T. cacao without causing any 
observable damage. Furthermore, lesion formation by P. capsici 
was decreased significantly; a 500 mM treatment led to chloro-
sis and cell death.

The research appeared in the journal Molecular Plant Pathol-
ogy (http://dx.doi.org/10.1111/mpp.12158, 2014).

The state government of Mina Gerais in Brazil is taking actions 
to stimulate the cultivation, extraction, and processing of the 
native, or macauba, palm (Acrocomia aculeata) as a potentially 
sustainable source of oil for producing biokerosene. A feasibility 
study to this end was carried out by Katharine Averdunk, Thilo 
Zelt, Philipp Golka, Malte Höpfner, Corina Müller, and Ilka 
Bettermann, of the Leuphana University of Lüneburg, Germany 
(http://tinyurl.com/macauba-feasibility). Their stated goal was 
to determine whether macauba oil can be produced from trees 
grown in so-called silvopastoral systems without land use change 
and in an economically and socially sustainable way.

In its native environment, macauba is frequently found 
growing in pastures. It needs less water than oil palms, which 
are cultivated in plantations, and grows outside the typical rain-
forest zones. Single macauba palms do not reduce pasture yield. 
Indeed, grass grows even better in light shade under the tree—
and the shade afforded by the tree canopy affords fauna with 
shelter.

Averdunk and colleagues harvested 300 metric tons of 
fruits from macauba palm trees growing in Minas Gerais, pro-
cessed the fruits to produce two types of oil, measured yields, 
and analyzed cost factors in harvesting. Fruits could be harvested 
from the ground, as oil palms are harvested, using knives fitted 
onto bamboo sticks.

Fruit bunches averaged 17 kg each, and each of the 103 
trees studied produced about 70 kg of fruits.

Oil composition of the pulp of the macauba palm fruit is 
similar to canola or avocado (>60% oleic acid); the oil in the 
kernel is similar to that of palm kernel oil (Elais guineensis), with 
lauric acid exceeding 40%.

According to Averdunk and co-workers, pastures in Brazil 
totaled 170 million hectares in 2010. If 50% of those pastures 
were converted into silvopastoral systems with 200–300 palms 
per hectare, the production of macauba oil could exceed that of 
the present global palm oil production.

Minnesota is the first US state to require that its diesel fuel 
supply include 10% biodiesel (B10). The requirement took 
effect July 1, 2014.

The transition to B10 was originally scheduled for 2012 
but was delayed to ensure the blending infrastructure was suf-
ficient across the whole state. B10 will be available at the pump 
from April through September. For the rest of the year, B5 will 
remain the standard. Increasing the blend from B5 to B10 will 
mean an additional demand of 20 million gallons (76 million 
liters) of biodiesel each year on top of the state’s current usage 
of 40 million gallons.

Although the state of Illinois encourages biodiesel blends 
at 11% or higher, Minnesota is the first US state to require a 
blend above B5. 

Malaysia. Starting in 2011, Malaysia introduced mandatory 
retail sale of B5 (5% biodiesel + 95% petroleum diesel) within 
the peninsular portion of the country in a stepwise fashion. The 
task was completed in December 2013, and full introduction in 
the East Malaysia states of Sarawak and Sabah was scheduled 
to be completed by July 1, 2014.

In June, though, the completion date was moved to Sep-
tember 2014. Logistics and pricing issues led to this delay, 
according to Platts.com (http://tinyurl.com/Platts-delay-B5). 
The tanks and terminals needed to store the fuel were said not 
to be ready.

Producers in the East Malaysia states also were negotiat-
ing with the government for a higher domestic biodiesel price. 
Transportation of the fuel was one point of contention, since 
highways over which the fuel would be delivered are in poorer 
conditions than those in peninsular Malaysia, meaning that 
deliveries would take longer.

Platts reported that “Peninsula Malaysian biodiesel pro-
ducers sell palm methyl ester to the government at a premium 
of MR515/mt [$160/metric ton] to the FOB refined, 
bleached, and deodorized palm oil prices.”

Indonesia. Logistical and infrastructure problems in Indo-
nesia also are contributing to it missing its targets for the use 
of biodiesel. In August 2013 the energy ministry raised the 
minimum biodiesel level for transport fuel to B10, up from 



•   

B3–B5 previously. For the power industry, the minimum was 
doubled to B20.The move was intended to boost the use of 
palm oil-based biodiesel and cut the country’s oil import bills.

According to the Reuters news agency (http://tinyurl.
com/Reuters-delay-B10), the Indonesian government has set 
a biodiesel consumption target for 2014 of 4 billion liters, of 
which 1.56 billion liters is for subsidized diesel for vehicles, 
with the rest for power plants and nonsubsidized sectors. By 
the end of May, only 447 million liters had been used in the 
subsidized diesel sector (data were unavailable for the other 
sectors).

Analysts said the discrepancy is due at least in part to 
difficulties in making biodiesel available through the island 
archipelago, particularly in more remote eastern provinces. 
Providing adequate supervision to ensure adoption of the new 
standards is also said to be a problem.

Five years of soil nutrient data gathered at POET-DSM’s 
Project LIBERTY site are consistent with more than 500 site-
years of additional soil research gathered by scientists with 
the US Department of Agriculture and Iowa State University 
(Ames, USA). Those results show that biomass harvesting, 
which is now being done in the Emmetsburg, Iowa, area is 
consistent with proper farm management.

POET-DSM is currently finishing construction of its 25 
million gallon (95 million liter) per year cellulosic ethanol 
plant at Emmetsburg. That plant will use crop residue—corn 
cobs, leaves, husks, and some stalk—to produce renewable 
ethanol. Soil data collected at Emmetsburg, and aggregated 
from other sites representing 500+ additional soil data from 
four separate sites, have shown that fields that are good can-
didates for biomass harvesting have the following qualities:

• Slopes of less than 3%
• Consistent grain yield histories of 175 bushels per 

acre (~11 metric tons per hectare)
• Good nutrient management plans with soil test 

records
At a harvest rate of 1 ton of stover per acre (2.2 metric 

tons per hectare), which POET-DSM advocates, nitrogen and 
phosphorus applications should not need to change, but potas-
sium should be monitored.

Neste Oil (headquartered in Porvoo, Finland) and Renew-
able Algal Energy LLC (RAE; Johnson City, Tennessee, USA) 
signed a contingent commercial algae oil off-take agreement in 
June 2014. Cooperation with RAE is intended to secure Neste 
Oil’s access to a cost-effective supply of industrial volumes of 
algae oil in the future. Implementation of the agreement will 
require RAE to increase its algae oil production capacity and to 
comply with the requirements of biofuel legislation with strict 

sustainability criteria in the United States and the European 
Union throughout the production chain.

RAE has operated a two-acre (0.8 hectare) demonstra-
tion site near Tucson, Arizona, USA, for five years. Its patented 
algae harvester, which operates without the use of chemicals, 
will support up to 100 acres (40 hectares) of algae production 
in open ponds and harvest 2,200 metric tons of dried algal 
biomass annually. RAE is working with a project developer to 
deploy RAE Technology at the first of multiple commodity-
scale (5,000 acres, or 2,000 hectares) production sites in North 
America; such a site will have a total expected annual produc-
tion capacity of more than 140,000 metric tons of dried algal 
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biomass. Algal biomass from this future site will be used to 
sustainably produce algal oil for Neste Oil, and multiple other 
co-products, including protein powder, omega-3 fatty acids, 
and carotenoids.

RAE anticipates that it will be able to produce commer-
cial-scale volumes of algae oil from 2016 onward. 

The agreement between the two companies is non-exclu-
sive. Neste already has another algae oil off-take agreement 
with Cellana Inc., which has been growing oil-rich algae in 
pilot- and demonstration-scale facilities in Hawaii and Cali-
fornia in open ponds and photobioreactors.

UOP LLC, a Honeywell company, announced on July 9, 2014, 
that its green fuels process technology had been selected by 
Petrixo Oil & Gas to produce renewable jet fuel and renew-
able diesel at a new refinery to be built in Fujairah, United Arab 
Emirates. 

Petrixo, based in Dubai, will use UOP Renewable Jet Fuel 
process technology to convert approximately 500,000 metric 
tons per year of renewable feedstocks into renewable jet fuel and 
renewable diesel, also known as Honeywell Green Jet Fuel™ and 
Honeywell Green Diesel™, respectively.

Petrixo announced its plans earlier this year to invest $800 
million to build the new refinery, which will have a design capac-
ity of 1 million tons (~300 million gallons) per year of biofuel 
products, and will be the first commercial-scale renewable jet 
fuel production facility outside of North America.

The partner for the rest of the production capacity (the 
other 500,000 metric tons) has not yet been announced.

The UOP technology is designed to provide flexibility to 
adjust the feedstock mix depending on parameters such as cost 
and availability. The technology also enables the adoption of 
newer-generation feedstocks, such as oils derived from algae and 
halophytes, as scalable supply chains develop for these lipids.

Bruce Braley (Democrat-Iowa) introduced legislation in the 
United States House of Representatives on July 16, 2014, enti-
tled Country-of-Origin Labeling for Fuels (H.R. 5123),that 
would require gas stations to post the country of origin of the 
fuel right on the pump. The purpose would be to allow consum-
ers to choose domestically made fuels, such as ethanol, over fuels 
that had been imported. Braley has introduced the bill twice 
before, without success. According to the website GovTrack.
US, which tracks bills through the US Congress, the prognosis 
for H.R. 5123 getting past committee is 2%, and the chance of 
being enacted is 0%.

AOCS Career Services
Target your next career!

 FREE — Post your résumé anonymously and choose who views your contact information.
 FREE — Sign up for job alerts and have relevant jobs emailed directly to you.
 FREE — View and apply for open positions in the fats and oils industry.
 FREE — Access resources including interview tips, résumé writing, and career coaching.

Let opportunity fi nd you —
Post your résumé today.

aocs.org/careers | membership@aocs.org
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Massachusetts General Hospital (MGH; 
Boston, USA) investigators have developed 
a transgenic mouse that synthesizes both the 
omega-3 and omega-6 essential fatt y acids 
within its tissues on a diet of carbohydrates 
or saturated fats. 

Called “essential” because they are nec-
essary to maintain important bodily func-
tions, omega fatt y acids cannot naturally be 
synthesized by mammals and therefore must 
be acquired by diet. Significant evidence 
suggests that the ratio of dietary omega-6 
to omega-3 has important implications for 
human health, further increasing interest in 
the development of foods rich in omega-3s, 
which are found in certain species of fi sh as 
well as some nuts and green vegetables.

“Introducing into mammals the capac-
ity to convert nonessential nutrients into 
essential fats could lead to new, sustainable, 
and cost-effective resources of beneficial 
omega-3 fatt y acids,” said Jing X. Kang of the 
Laboratory for Lipid Medicine and Technol-
ogy in the MGH Department of Medicine, 
senior author of the study in the open-
access journal PLOS ONE (htt p://dx.doi.
org/10.1371/journal.pone.0097637, 2014). 
“Our study also provides a mouse model for 
addressing research questions about the true 
health impacts of these essential fatt y acids.”

Numerous studies have shown that 
diets rich in omega-3 fatty acids reduce 
the risks and effects of cardiovascular 
disease and may have other health bene-
fi ts. Although omega-6 fatt y acids—found 
in some vegetable oils as well as nuts and 
seeds—are also essential to health, they are 
quite common in the Western diet, and some 
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evidence suggests that high omega-6 consumption can have 
harmful effects. While it is believed that humans evolved on a 
diet equally balanced between the two fatty acids, the typical 
Western diet—rich in omega-6s along with saturated fats—has 
led to an omega-6-to-omega-3 ratio as high as 20 to 1. 

It is known that molecules produced by omega-6 metabo-
lism can promote inflammation, whereas omega-3 metabolites 
are anti-inflammatory. Because the same enzyme is required in 
both metabolic pathways, increased production in one causes a 
decrease in the other. This has led to the somewhat controversial 
hypothesis that the omega-6/omega-3 ratio is an important con-
tributor to the risk of cardiovascular disease, cancer, and inflam-
matory disorders. Part of the reason for the controversy, Kang 
explains, is that studies using diet to create different omega-6/
omega-3 ratios in animal models may introduce changes caused 
by other dietary factors, such as calories, potentially confound-
ing the results.

One type of animal that naturally produces all fatty acids is 
the C. elegans roundworm, and in 2004, Kang’s group reported 
that mice transgenic for a C. elegans gene called fat-1 converted 
omega-6s into omega-3s in their tissues. The current study 
describes how crossbreeding the fat-1 mouse with another strain 
transgenic for the C. elegans gene fat-2, which converts monoun-
saturated fats into omega-6s, can produce mice expressing both 
C. elegans genes. Called the Omega mouse, this strain produces 
both omega-6 and omega-3 fatty acids in its tissue.

The crossbreeding protocol produces four different strains 
within the same litter—Omega mice that express both fat-1 
and fat-2, strains that express only one of the C. elegans genes, 
and a nontransgenic strain expressing neither. Littermates fed 
an identical diet high in saturated fats and carbohydrates and 
low in omega-6s had these differences in their muscle tissues:

• nontransgenic mice had an omega-6/omega-3 ratio 
of 3.6 to 1

• fat-2 mice had a doubling of omega-6s and a 6/3 ratio 
of 5.2 to1

• fat-1 mice had increased omega-3 levels, decreased 
omega-6, and a 6/3 ratio of 0.59 to 1

• Omega mice had a fivefold increase in omega-3s and 
a 6/3 ratio of 0.75 to 1

Even when fed a high-carbohydrate, fat-free diet, both the 
Omega and fat-2 strains produced significant levels of both 
essential fatty acids. 

“Since our 2004 report on the fat-1 mouse, our lab and 
many others have been working toward the generation of 
larger omega-3-producing animals—including pigs, sheep, and 
cows—that could produce meat, milk, or other foods rich in 
this essential fatty acid,” says Kang. “While there are regulatory 
issues that need to be addressed, this transgenic approach may 
help meet the increasing demand for omega-3-rich foods and 
supplements, and the new Omega mouse model will help us 
better understand the true importance of the omega-6/omega-3 
ratio for human health.”

Biologists at Ruhr-Universität Bochum (RUB) in Germany 
have discovered new mechanisms used by bacteria to manu-
facture lipids for the cell membrane. Those mechanisms are a 
combination of familiar bacterial synthesis pathways of the sort 
that occur in higher organisms. Thus, the team headed by Franz 
Narberhaus and Roman Moser, say they have debunked the 
long-standing idea that lipid production in bacteria differs sub-
stantially from that in higher organisms. 

Many drugs are coated with lipids, because lipids facilitate 
uptake by human cells. Synthesizing lipids, however, for what-
ever purpose, often is a time-consuming and expensive process. 
Enzymes with new properties, though, may be used to ease man-
ufacture and to reduce production costs. The RUB researchers 
say they have discovered, through their study, enzymes that are 
able to facilitate the production of a number of different lipids. 
“The discovery of such biological pathways and their biotech-
nological optimization offer great potential for industrial lipid 
production,” says Moser.

The biologists studied lipid biosynthesis in the bacterium 
Xanthomonas campestris, a plant pathogen. One of the most 
common bacterial lipids, phosphatidylethanolamine, is pro-
duced by the bacterium via different pathways: one that has 
long been known and another that came as a complete surprise 
to the researchers. The enzyme that plays a decisive role in the 
newly discovered synthesis pathway, they say, can also synthesize 
a structurally completely different lipid—cardiolipin. “It’s con-
ceivable that, in its competitive natural environment, this ver-
satile enzyme helps Xanthomonas gain an advantage over other 
bacteria,” speculates Narberhaus.

Xanthomonas can also produce lecithin, which typically 
is found in plants and animals but rarely in bacteria. The RUB 
team discovered that Xanthomonas does not use any of the two 
bacterial synthesis pathways hitherto known for this purpose. 
“In order to challenge the established theories regarding bio-
synthesis of the cell membrane, it will be worth studying the 
processes in more than just the conventional model organisms,” 
says Narberhaus.



•   

The study appears in the journal Molecular Microbiology 
(http://dx.doi.org/10.1111/mmi.12492, 2014).

Nanoparticles in food and drinks might interfere with diges-
tive cells and are released into the environment, according to 
research out of Arizona State University in Tempe, USA.

Nanoparticles are being used increasingly in food pack-
aging and personal care products and are even being added 
directly to food. The health and environmental effects of these 
tiny additives, however, have remained largely unknown. A 
new study now suggests that nanomaterials in food and drinks 
could interfere with digestive cells and lead to the release of 
the potentially harmful nanosubstances to the environment.

Robert Reed and colleagues note that food and drink 
manufacturers use nanoparticles in and on their products 
for many reasons. In packaging, nanoparticles can provide 
strength, control how much air gets in and out, and keep 
unwanted microbes at bay. As additives to food and drinks, 
they can prevent caking, deliver nutrients, and prevent bacte-
rial growth. Nevertheless, as nanoparticles increase in use, so 
do concerns over their health and environmental effects. Con-
sumers might absorb some of these materials through their 

skin, or inhale or ingest them. What isn’t digested is passed in 
urine and feces to the sewage system. 

Reed’s team tested the effects of eight commercial drinks 
containing nano-size metal or metal-like particles on human 
intestinal cells in the lab. The drinks changed the normal orga-
nization and decreased the number of microvilli—finger-like 
projections on the cells that help digest food. In humans, if 
such an effect occurs as the drinks pass through the gastroin-
testinal tract, these nanomaterials could lead to poor digestion 
or diarrhea, the researchers say. Their analysis of sewage waste 
containing these particles suggests that much of the nanoma-
terial likely is making its way back into surface water, where it 
could potentially also cause health problems for aquatic life.

Publication of this study followed the release in May 2014 
of a report by the Friends of the Earth (FOE) titled “Tiny 
Ingredients Big Risks” (see http://tinyurl.com/FOE-nano). 
FOE is an international advocacy group based in Washington, 
DC, USA. The group’s report claims that some food products 
contain unlabeled manufactured nanomaterials and identi-
fies 94 food and beverage products—including oils, almond 
milk, cereal, soy and dairy products, and sports beverages—
that purportedly contain nano-ingredients such as titanium 
dioxide, silver, and “nano-sized self-assembled structured 
liquids.” According to FOE, the number of products on the 
list has increased tenfold since the consumer group published 
its last report in 2008.  
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“Take control of Gerald, a fi sh living in dan-
gerous, jellyfi sh infested waters, desperately 
collecting chains of algae to keep the timer 
running and the score counter ticking, and 
grab the Camelina fl owers for a quick boost. 
You’ll need speed and precision to achieve 
high scores, so challenge your friends to see if 
they’ve got what it takes to beat you!”

On June 6, 2014, Auroch Digital, a 
digital media and video games consultancy, 
released a video game created by Game-
Th eNews.net entitled Camelina Caper. Th e 
science game was created for Rothamsted 
Research for introduction at the BBSRC 
[Biotechnology and Biological Sciences 
Research Council] Great British Bioscience 
Festival exhibit “Alpha & Omega: making fi sh 
oils in GM plants.” 

GameTheNews (GTN) describes its 
mission in this way: 

“We think that one way to explain news 
is via the international language of play, so we 
use games as a medium to explore issues and 
events: we game the news.” 

Th e game is based on the premise that 
omega-3 fish oils are beneficial for human 
health and can help reduce the risk of heart 
att acks. However, fi sh are a fi nite and limited 
resource. Rothamsted Research scientists are 
presently carrying out field trials of Came-
lina sativa that has been genetically modifi ed 
to produce omega-3 fish oils in their seeds 
(Inform 25:370, 2014).

The game is available as a free app 
from: htt p://tinyurl.com/itunesCamelina-
Caper and http://tinyurl.com/Auroch-
CamelinaCaper. 
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According to the 189-page report GM Crops: Global Socio-eco-
nomic and Environmental Impacts 1996–2012 released by PG 
Economics Ltd. in the second quarter of 2014, crop biotech-
nology continues to provide major environmental benefits 
and allows farmers to grow more, using fewer resources (see 
Table 1). A majority of these benefits are accruing in develop-
ing countries. The complete report can be downloaded for free. 

See http://tinyurl.com/pgeconomics-17-years for the link to 
the report. The work is also available in two open access, peer-
reviewed papers: 

• Brookes, G., and P. Barfoot, Economic impact of GM 
crops: the global income and production effects1996–
2012, GM Crops & Food 5(1):65–75, 2014 (http://
dx.doi.org/10.4161/gmcr.28098).

• Barfoot, P., and G. Brookes, Key global environmental 
impacts of genetically modified (GM) crop use 1996–
2012, GM Crops & Food 5(2), 1–12, 2014 (http://
dx.doi.org/10.4161/gmcr.28449). 
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When harvest time rolls around, field workers are often left 
guessing as to whether oil palm fruit bunches are ripe for 
picking, since the subtle changes that occur during the ripening 
process are difficult to detect from the ground below. But that 
guessing game may soon be over, thanks to the work of a multi-
national team of scientists from the Malaysian Palm Oil Board 
(MPOB; Kuala Lumpur) and Orion Genetics (St. Louis, Mis-
souri, USA). 

The team identified the gene—known as VIRESCENS, 
or VIR—that is responsible for a dramatic color change that 
occurs in the rare, but naturally occurring, fruits of the virescens 
oil palm. The oil palm fruits from a virescens tree change from 
green to reddish orange upon ripening, reflecting degradation 
of chlorophyll and accumulation of carotenoids.

Equipped with this new knowledge, oil palm growers will 
be able to use genetic testing to select for the color-changing 
trait at the seed or early-nursery stage, the authors report. They 
will also be able to distinguish between the homozygous and 
heterozygous forms of virescens palms, which will ensure that 
the seedlings selected for planting will produce fruit with the 
desired color-changing trait, instead of having to wait up to six 
years to see if the desirable phenotype shows up.

These discoveries “will lead to enhanced breeding tech-
niques and more productive and efficient plantations, thereby 
helping to protect and maintain the rainforests,” said Choo Yuen 
May, director general of MPOB. 

For further information, see the original paper: Singh, R., 
E.L. Low, L.C. Ooi, M. Ong-Abdullah, et al., The oil palm VIRE-
SCENS gene controls fruit colour and encodes R2R3-MYB, 
Nature Communications, doi: 10.1038/ncomms5106.

There’s a new strain of genetically engineered algae in town, and 
its creators, the plant genome engineers from Cellectis Plant Sci-
ences (Paris, France; and New Brighton, Minnesota, USA), are 
optimistic about its role in the future of biofuels. Fayza Daboussi 
and coworkers used sequence-specific nucleases to engineer a 
strain of Phaeodactylum tricornutum—a member of the diatom 
phylogenetic group of unicellular photoautotrophic algae—to 
produce 45 times more triacylglycerol, a key precursor for the 
biodiesel and chemical industries, than its unmodified coun-
terpart. The results appeared in the journal Nature Commu-
nications (Daboussi, F., S. Leduc, A. Marechal, G. Dubois, et 
al., Genome engineering empowers the diatom Phaeodacty-
lum tricornutum for biotechnology, http://www.nature.com/
ncomms/2014/140529/ncomms4831/full/ncomms4831.
html) in late May 2014.

More than one-fifth of the oxygen generated on earth is pro-
duced by diatoms, which comprise 10,000 to 100,000 different 
species of algae. In addition to their important role in the global 
ecosystem, diatoms are a natural source of polyunsaturated fatty 

acids, pigments, and antioxidants—a characteristic that has 
captured the attention of pharmaceutical, cosmetic, and food 
industries. 

The team developed a new method for editing the P. tricor-
nutum genome involving targeted mutagenesis (TM) performed 
by the two types of sequence-specific nucleases: meganucle-
ases and transcription activator-life effector nucleases. Acting 
as molecular scissors, the nucleases introduce targeted breaks 
to double-stranded DNA. In the presence of exogenous DNA 
templates, which include homologous, or genetically similar, 
sequences, the algae may repair the break site by incorporat-
ing the introduced gene in a process known as homologous 
recombination. The team used this approach to target seven 
genes involved in lipid metabolism and found 7–56% of colonies 
underwent TM. Among those colonies, one strain exhibited a 
45-fold increase in triacylglycerol accumulation compared with 
its parent strain. According to the authors, the use of sequence-
specific nucleases to manipulate metabolic pathways will be 
useful both in biofuel production and in paving the way for syn-
thetic biology in diatoms. 

Developing this method for large-scale oil production “will 
require long term investment in process development,” said Luc 
Mathis, CEO of Cellectis. “We are enthusiastic to make this 
technology available to potential partners.”

In October 2013 the Netherlands Commission on Genetic 
Modification (COGEM) released an 86-page report entitled 
Where There Is Smoke, Is There Fire? to address the continuing 
appearance of studies questioning the safety of GMOs. Accord-
ing to COGEM, reports in the media of “‘alarming studies’ . . . 
will always provide an excuse to reignite the national or inter-
national scientific and public debate, and therefore also the 
political debate. 

“Because it is not possible to determine straight away 
whether the conclusions of an alarming study are correct,” 
COGEM suggested there must be a way to “determine whether 
the new findings provide grounds for reviewing or revising the 
risk assessment that has already been carried out and/or follow-
up research.”

Among the recommendations put forth in the report for 
(re)building trust in regulation of biotechnology products were 
the following:

• Carry out random repeat studies or supervised inspec-
tions of GMO safety studies by companies. 

• Promote scientific research into the safety of GMOs 
by making it more attractive for researchers to carry 
out counter-studies and repeat studies (for example 
through the provision of funding and access to 
research materials). 

• Ensure in-house knowledge and competences in spe-
cific areas of science and science communication 
within the ministries.
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• Take a decision to include or exclude context-related 
arguments (such as wider issues about the relation 
between GMOs and sustainability or naturalness, and 
also the debate about the industrialization of agricul-
ture and the power of major companies) in discussions 
and policy decision making.

The complete report may be downloaded from http://
tinyurl.com/COGEM-GMO-safety. 

Vermont Governor Peter Shumlin signed into law on May 8, 
2014, a bill making Vermont the first state in the nation to require 
labeling of food containing ingredients derived from genetically 
modified organisms (GMO). In response, the Grocery Manu-
facturers Association (GMA) and other food industry groups 
filed a lawsuit against this new law on June 13, 2014. In part 
they claimed that the law violates the first amendment of the US 
Constitution because it would compel manufacturers to “convey 
messages they do not want to convey, and prohibit manufactur-
ers from describing their products in terms of their choosing, 
without anything close to sufficient justification.”

In July the Vermont Public Interest Research Group and 
the anti-GMO (genetically modified organism) activist group 
Center for Food Safety filed a motion to intervene to help 
Vermont defend its new GMO labeling law against the challenge 

from food industry associations. According to FoodNavigator.
com (http://tinyurl.com/intervention-Vermont), the motion 
says in part, “Vermont has serious financial concerns regard-
ing the cost of this litigation, an important factor that courts 
recognize in assessing whether the state’s representation may 
be inadequate.”

At press time, it had not yet been determined whether the 
Court would allow intervention.
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Antibacterial handwash products contain-
ing the ingredients triclosan and chloroxyle-
nol play “benefi cial roles in the daily hygiene 
routines of millions of people throughout the 
United States and the world,” and this fact 
should be recognized by the Food and Drug 
Administration (FDA). 

So said the American Cleaning Institute 
(Washington, DC), the trade association for 
the US cleaning products industry, in sepa-
rate sets of comments to the FDA in support 
of the respective ingredients. New rules pro-
posed by the FDA governing antibacterial 
soaps and washes—and their ingredients—
could eff ectively end consumer access to the 
popular category of products, ACI asserted. 

ACI expressed concern that FDA had 
not assessed all existing safety data on both 
ingredients prior to proposing that additional 
safety data are necessary to support their safe 
use in antibacterial soaps. ACI also said the 

agency “neglected a substantial amount of rel-
evant information” beyond what is reported 
in FDA’s proposed regulation. 

“Th e available toxicological information 
provides no evidence for data gaps or gives 
cause for concern under typical use condi-
tions of triclosan in consumer antiseptic wash 
products,” writes Richard Sedlak, ACI execu-
tive vice president, Technical & International 
Aff airs.

“Aft er a transparent and scientifi c evalua-
tion of existing data in accordance with estab-
lished principles, we expect FDA will find 
that the triclosan database, in association with 
more recently published information, is suf-
fi cient for demonstrating the safety and effi  -
cacy of triclosan.”

Similarly, in regard to chloroxylenol, 
Sedlak writes that the “available toxicologi-
cal information provides no evidence for data 
gaps or gives cause for concern under typical 
use conditions for chloroxylenol in consumer 
antiseptic wash products. 

“Effi  cacy against pathogenic bacteria has 
been demonstrated. We believe that existing 
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data on chloroxylenol is sufficient for demonstrating its safety 
and efficacy. Evaluation of the data in accordance with estab-
lished principles, utilizing a weight of evidence approach, should 
lead FDA to conclude chloroxylenol deserves the official status 
of generally recognized as safe and effective.”

Both sets of comments indicate that existing evidence 
clearly shows that triclosan and chloroxylenol are not causing 
hormonal effects in humans, are not contributing to antibiotic 
resistance related to daily use of antibacterial soaps, and that 
both ingredients are effective at killing microorganisms that can 
make people sick, ACI said in a statement.

The complete sets of comments may be found at www.
fightgermsnow.com.

In related news, the US state of Minnesota became the first 
to prohibit the use of triclosan in most retail consumer hygiene 
products when Gov. Chris Dayton signed a bill that makes the 
ban effective on January 1, 2017.

Elevance Renewable Sciences, Inc. (Woodridge, Illinois, USA), 
which creates novel specialty chemicals from vegetable oils, 
recently announced a new collaboration with Genting Plan-
tations Bhd through Genting Integrated Biorefinery Sdn Bhd 
(GIB).

The 25:75 collaboration between Elevance and Genting 
will build a metathesis biorefinery with an annual capac-
ity of 240,000 metric tons, based on Elevance’s proprietary 
metathesis technology. The facility will produce renewable, 
high-performance olefins and specialty chemicals that can be 
used in multiple end-product applications, including lubri-
cants, surfactants, and detergents. The new biorefinery will 
be located in the Palm Oil Industrial Cluster in Lahad Datu, 
Sabah, Malaysia.

As part of the collaboration agreement, GIB has agreed 
to pay license and design fees to Elevance, and Elevance will 
provide intellectual property rights, knowledge transfer, and 
technical and consulting services. Elevance will also be exclu-
sively responsible for the sale of all specialty chemicals that are 
produced at the biorefinery.

Elevance says its metathesis biorefinery consumes sig-
nificantly less energy and reduces greenhouse gas emissions 
by 50% compared to petrochemical technologies. “A selec-
tive catalyst is used to break down natural oils and recombine 
fragments, resulting in a process with lower source pollution, 
production costs, and capital expenditures than petrochemical 
refineries,” the company said in a news release.

Elevance also recently announced the commercial avail-
ability of two new products. The first—Elevance Clean™ 
1200—is a degreasing and volatile organic compound-exempt 
solvent for industrial degreasing applications such as heavy 
manufacturing, transportation maintenance and repair opera-
tions, and industrial food processing. The second—Elevance 
Concert™ GC-350—addresses the time-intensive process 
involved in complex lithium grease manufacturing by enabling 

manufacturers to reduce their total process time per batch 
and realize other cost-saving benefits, according to Elevance.

Stepan Co. (Northfield, Illinois, USA), through its subsidiary 
in Brazil, announced in July 2014 that it has reached an agree-
ment with Procter & Gamble do Brasil S.A. to acquire its sul-
fonation production facility in Bahia, Brazil. The transaction 
is subject to approval by the Brazilian antitrust authorities and 
by the Industrial Development Superintendence of Bahia State, 
as well as other customary closing conditions. The facility is 
located in the northeast region of Brazil and has an annual 
capacity of 30,000 metric tons. 

The transaction should close in the third or fourth quarter 
of 2014 and the acquisition is expected to have a minimal 
impact on Stepan’s 2014 financial results, according to a 
Stepan news release. Financial terms of the transaction were 
not disclosed.

“This acquisition will expand Stepan’s capabilities in 
Brazil,” said F. Quinn Stepan Jr., president and CEO. “Brazil 
is the world’s fifth most populous country and has a growing 
middle class. As the country’s usage of laundry products tran-
sitions from soap bars to powders to liquids, surfactant use 
expands. Surfactants used in functional applications, including 
the large Brazilian agricultural industry, are also increasing.”

From jasmine to sandalwood, the alluring scents of the most 
luxurious perfumes might seem more art than science, but a 
new way to analyze them breaks from the tradition of relying 
only on experts’ sense of smell to blend fragrances. Scientists 
report that they have developed a model that can help perfum-
ers predict how various combinations of chemicals will smell. 

Miguel A. Teixeira and colleagues from the Laboratory of 
Separation and Reaction Engineering in Portugal explain that 
the design of new fragrances for the perfume and consumer 
products industries still relies on a trial-and-error process, 
which requires time and some raw materials that are in short 
supply. In addition, although expert perfumers have famously 
well-trained noses, they are still affected by biases, such as per-
sonal experience and social habits. Sometimes they disagree 
on the nuances of a given fragrance, which can be complex, 
depending on the number of ingredients and how they inter-
act with each other. Teixeira’s team wanted to see if they could 
quantify what the nose knows and use science to bolster the 
art of the fragrance industry.

The team developed and validated a model called the Per-
fumery Radar 2.0, replacing a previous model they had created. 
They used it to classify perfumes into families, such as floral, 
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citrus, or musk, but also to identify their nuances, such as spicy 
or sweet, fresh or warm. When compared with how perfum-
ers categorized the fragrances tested, the researchers’ “radar” 
closely matched how the experts described them, without sub-
jective biases. The scientists say that their Perfumery Radar 
2.0 will be a “valuable tool for the pre-formulation stages of 
fragrance design and classification, thus helping perfumers” 
create new scents.

The study appeared in Industrial & Engineering Chemis-
try Research (http://dx.doi.org/ 10.1021/ie403968w, 2014).

More than 60% of foreign brands of consumer goods sold 
in China lost market share in 2013, according to an article 
on www.businessspectator.com.au (see http://tinyurl.com/
Brand-China). Business Spectator is a digital-only source of 
business news and is based in Australia.

That statistic concerning lost market share comes from a 
report by Bain & Company based on a study of 40,000 house-
holds, according to the Business Spectator account. The trend 
was evident in all locations in China, from more affluent major 
urban centers to less well-off areas.

“Chinese consumers are increasingly buying their prod-
ucts online with all of the 106 categories surveyed seeing 
online growth—a 42% jump overall. China is now the world’s 
number one digital retail market with shoppers there more 
willing to buy online than consumers in other markets,” writes 
Fergus Ryan in the Business Spectator article.

Ryan goes on to say that consumer products giants such 
as Unilever are “facing stiff competition” from local Chinese 
companies. One local company in particular—Blue Moon—
markets laundry detergent and targets its product to consum-
ers who wash their clothes by hand. The company has seen an 
increase in its market share from 14% in 2007 to “between 40 
and 60%” currently, said Ryan.

Bloomberg business news reports that the Dow Chemical Co. 
(Wilmington, Delaware, USA) is increasing its market share 
of the personal-care ingredients market in Europe, the Middle 
East, and Africa.

Europe has become a tougher battleground for personal-
care ingredient makers as incumbents BASF SE and Croda 
International Plc compete with chemical manufacturers such 
as Clariant AG, the Bloomberg report noted. 
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 SOCIETY AWARDS DIVISION AWARDS
A. Richard Baldwin Distinguished 

Service
This is the Society’s highest service award. It recognizes 
long-term, distinguished service to AOCS in positions of 
signifi cant responsibility. 

Nature of the Award: $2,000, a travel-and-expense 
allowance, and a plaque provided by Cargill.

Deadline:  November 1

AOCS Award of Merit
This award recognizes productive service to AOCS: lead-
ership in committee activities; service that has advanced 
the Society’s  prestige, standing, or interests; and service 
not otherwise specifi cally recognized. 

Nature of the Award: A plaque.

Deadline:  November 1

AOCS Fellow
The status of Fellow is awarded to members of AOCS 
whose achievements in science entitle them to excep-
tionally important recognition or to those who have 
rendered unusually important service to the Society or 
to the  profession. 

Nature of the Award: Fellow membership status 
and a plaque.

Deadline:  December 1

Supelco/Nicholas Pelick-AOCS 
Research

This award recognizes outstanding original research of 
fats, oils, lipid chemistry, or  biochemistry. The recipient 
must have  published the research results in high-quality 
technical papers regarding fats, oils, lipid chemistry, or 
biochemistry. 

Nature of the Award: $10,000, a travel-and-expense 
allowance, and a plaque. The award is sponsored 

by Supelco, a subsidiary of Sigma Aldrich Corp, and 
Nicholas Pelick, past president of AOCS.

Deadline:  November 1

Stephen S. Chang
This award recognizes a scientist, technologist, or engi-
neer whose distinguished accomplishments in basic 
research have been used by industries for the improve-
ment or development of products related to lipids. 

Nature of the Award: $1,500 and a jade horse, 
provided by the Stephen and Lucy Chang endowed fund. 

Deadline:  October 15

AOCS Young Scientist Research
This award recognizes a young scientist who has made a 
signifi cant and substantial research contribution in one 
of the areas  represented by the Divisions of AOCS. 

Nature of the Award: $1,000, a plaque, and a travel-
and-expense allowance provided by the International 

Food Science Center A/S.

Deadline:  November 1

Corporate Achievement Award
This award recognizes industry achievement for an 
outstanding process, product, or contribution that has 
made the greatest impact on its industry segment.

Nature of the Award: A plaque.

Deadline:  November 1

ACI/NBB Glycerine Innovation
The Industrial Oil Products Division initiated this award 
to recognize outstanding achievement for research in 
new applications for glycerine with particular emphasis 
on commercial viability.

Nature of the Award: $5,000 and a plaque provided 
by the American Cleaning Institute and the National 

Biodiesel Board.

Deadline:  November 1

Samuel Rosen Memorial
Milton Rosen and the Surfactants and Detergents 
Division initiated this award to recognize a surfactant 
chemist for signifi cant advancement or application of 
surfactant chemistry  principles.

Nature of the Award: $2,000 and a plaque. 

Deadline:  November 1

Herbert J. Dutton
The Analytical Division initiated this award to recognize an 
individual who has made signifi cant contributions to the 
analysis of fats and oils and related products or whose work 
has resulted in major advances in the understanding of pro-
cesses utilized in the fats and oils industry. 

Nature of the Award: $1,000, a travel-and-expense 
allowance, and a plaque. 

Deadline:  November 1

Timothy L. Mounts
The Edible Applications Technology Division initiated 
this award to  recognize research relating to the science 
and technology of edible oils or derivatives in food prod-
ucts, which may be basic or applied in nature. 

Nature of the Award: $750 and a plaque provided 
by Bunge North America. 

Deadline:  November 1

Edible Applications Technology 
Outstanding Achievement 

This award recognizes a scientist, technologist, or leader 
who has made signifi cant contributions to the Division’s 
fi eld of interest, or made contributions to the advance-
ment of edible oils.

Nature of the Award: $500 and a plaque.

Deadline:  November 1 

 SCIENTIFIC AWARDS

CALL FOR  NOMINATIONS

Each award has its own specifi c and unique nomi-
nation requirements. Please refer to the website 
for full details . 

Nominations must be submitted through our 
new online process and must include all required 
letters, forms, and references for consideration. 

Self-nominations are welcomed and encouraged. 
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Ralph Holman Lifetime 

Achievement
The Health and Nutrition Division established this award 
to annually recognize an individual who has made sig-
nifi cant contributions to the Division’s fi eld of interest, or 
whose work has resulted in major advances in health and 
nutrition. 

Nature of the Award: $500, a travel-and-expense 
allowance, and a signed orchid print. 

Deadline:  November 1

Processing Distinguished Service
The award recognizes and honors outstanding, meritori-
ous service to the oilseed processing industry.

Nature of the Award: Travel-and-expense 
allowance and a certifi cate. 

Deadline:  December 1

Surfactants and Detergents 
Distinguished Service

The award recognizes outstanding, commendable ser-
vice to the surfactants, detergents and soaps industry.

Nature of the Award: A plaque.

Deadline:  December 1 

Thomas H. Smouse Fellowship
This award was established by the Archer Daniels 
Midland Foundation and the family and friends of  
Thomas H. Smouse. The purpose of this graduate fellow-
ship is to encourage and support outstanding research 
by recognizing a graduate student pursuing an M.S. 
and/or Ph.D. degree in a fi eld of study consistent with 
the areas of interest of AOCS. 

Nature of the Award: The Fellowship level is up to 
$15,000 ($10,000 Fellowship, $5,000 for travel 

and research expenditures related to the  student’s 
graduate program).

Deadline:  February 1

Ralph H. Potts Memorial 
Fellowship 

This award recognizes a graduate student working in the 
fi eld of chemistry of fats and oils and their derivatives. 
Qualifying research will involve fatty acids and their 
derivatives, such as long-chain alcohols, amines, and 
other nitrogen compounds. 

Nature of the Award: $2,000, a plaque, and travel-
and-expense allowance.  The award is supported by 

AkzoNobel, Inc. 

Deadline:  October 15

Honored Student
This award recognizes graduate students in any area of 
fats and lipids. To receive the award, a candidate must 
remain a registered graduate student and must not 
have received a graduate degree or have begun career 
employment prior to the Society’s Annual Meeting. 

Nature of the Award: Travel-and-expense allowance 
and a certifi cate.

Deadline:  October 15

Hans Kaunitz
This award is supported by the USA Section and encour-
ages studies in the sciences relating to fats, oils, and 
detergent technology. This award is open to graduate 
students within the geographical boundaries of the USA 
Section.

Nature of the Award: $1,000, a travel-and-expense 
allowance, and a certifi cate.

Deadline:  October 15

AOCS Division Awards 
for Students

These awards recognize students at any institution of 
higher learning, who are studying and doing research 
towards an advanced degree in fats, oils, proteins, lipids, 
surfactants, detergents, and related materials.

The following student awards are currently being 
off ered by these AOCS Divisions:

Analytical Division Student Award

Biotechnology Student Excellence Award

Edible Applications Technology Division Student Award

Health and Nutrition Division Student Excellence Award

Industrial Oil Products Division Student Award

Lipid Oxidation and Quality Division Student Poster

Processing Division Student Excellence Award

Protein and Co-Products Division Student Poster

Surfactants and Detergents Division Student Travel 
Award

Nature of the Award: Awards can consist of 
$100 to $1,000 and a certifi cate.

Deadline:  Varies from October 15 to January 15

See website.

STUDENT AWARDS

The award recipient must agree to attend the AOCS Annual Meeting & Expo and present an award address. 

The 106th AOCS Annual Meeting & Expo will be held in Orlando, Florida, USA from May 3–6, 2015.

AOCS Awards contact   awards@aocs.org • www.aocs.org/awards

SECTION AWARDS
Alton E. Bailey

This award is supported by the USA Section and recog-
nizes research and/or service in the fi elds of fats and oils 
and related disciplines. 

Nature of the Award: $750 and a plaque.

Deadline:  November 1

AAOCS Award for Scientifi c 
Excellence in Lipid Research 

This award recognizes a scientist from within the 
Australasian region that has made a signifi cant research 
contribution towards fats and oils research, either 
cumulative or one major advancement.

Nature of the Award: Travel-and-expense allowance to 
attend the 2015 AAOCS Section meeting and a plaque.

Deadline: See website.
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At the Institute of Food Technologists’ Annual 
Meeting & Food Expo, held in New Orleans, Lou-
isiana, USA, in June 2014, four AOCS members 
were named Fellows of the organization. To be 
named a fellow is to be recognized for “outstand-
ing and extraordinary qualifications and experi-
ence” for contributions to the food science and 
technology field.

Eric A. Decker, who is head of the Depart-
ment of Food Science at the University of Massa-
chusetts, Amherst (USA), was recognized for his 
research on characterizing mechanisms of lipid 
oxidation, antioxidant protection of foods, and the 
health implications of bioactive lipids.

Keshun Liu, a research chemist with the US 
Department of Agriculture, Agricultural Research 
Service in Aberdeen, Idaho, was acknowledged for 
his contributions to the chemistry and technol-
ogy of soybeans, grains, and legumes, including 
elucidation of chemical changes and modification 
of dry-grind processing of grains for ethanol pro-
duction, high moisture extrusion of soy proteins 
into imitation meats, barley and oat fractionation, 
analytical method development, and mechanistic 
elucidation for the hard-to-cook phenomenon in 
legume seeds.

Pamela J. White, dean of the College of 
Human Sciences and professor in the Department 
of Food Science and Human Nutrition, Iowa State 

University, Ames (USA), was 
named a Fellow for her service 
to the profession in many ways, 
including her service on boards 
of the US Pharmacopeia, Amer-
ican Oil Chem-

ists’ Society, American Association of Cereal 
Chemists International, and the Institute of Food 
Technologists.

Suk Hoo Yoon, president of the Korea Food 
Research Institute, was recognized for his work 
over the past 35 years on lipid chemistry and lipid 
biotechnology. He has been president of Korean 
Society of Food Science and Technology and is an 
editor of the journal Biocatalysis and Agricultural 
Biotechnology. 

The Algae Biomass Organization (ABO; Washington, DC, 
USA), a trade association for the algae industry, announced in 
early June 2014 the election of eight members to its board of 
directors for the 2014–2016 term.

Newly elected board members are Michael Lakeman, 
Boeing Commercial Airplanes; Martin Sabarsky, Cellana, Inc.; 
Emilie Slaby, The Scoular Co. Re-elected board members are 
Mark Allen, Integrated Carbon Solutions, Accelergy Corp.; 
John Benemann, MicroBio Engineering, Inc.; Tom Byrne, 
Byrne & Co., Ltd.; B. Gregory Mitchell, University of Califor-
nia San Diego, Scripps Institution of Oceanography; and Joel 
Murdock, FedEx Express.

On June 18, ABO announced the appointment of Matt 
Carr as its new executive director. His appointment was based 
in part on almost a decade of experience in policy advocacy 
and technology with the Biotechnology Industry Organization 
(BIO). His most recent position with BIO was as managing 



•   

director of the industrial and environmental section. Carr’s edu-
cation includes a Ph.D. in atmospheric sciences from the Uni-
versity of Washington (Seattle, USA) and a B.Sc. from McGill 
University (Montréal, Québec, Canada).

The European Food Safety Authority’s (EFSA) Management 
Board appointed Bernhard Url as EFSA’s executive director, 
effective June 1, 2014. He had been serving as EFSA’s acting 
executive director since the departure in September 2013 of 
Catherine Geslain-Lanéelle.

Url has been with EFSA since June 2012, when he joined 
the organization as director of Risk Assessment and Scientific 
Assistance. Before that, he was managing director of the Austrian 
Agency for Health and Food Safety for 10 years.

Elevance Renewable Sciences, Inc. (Woodridge, Illinois, USA) 
announced on May 28 that Steven Mills, former chief finan-
cial officer at Amyris, Inc., had joined the company’s board of 

directors. Before joining Amyris in 2012, Mills was senior execu-
tive vice president of performance and growth at Archer Daniels 
Midland Co. (ADM; Decatur, Illinois); he was with ADM for 
33 years.

Elevance uses olefin metathesis to create products that are 
better than ones currently available in the market, doing so with 
a smaller environmental footprint for use in personal care prod-
ucts, detergents and cleaners, engineered polymers, lubricants, 
and other specialty chemicals.

At its meeting held on June 13, 2014, in Prague, Czech Repub-
lic, the General Assembly of FEDIOL, the European Union 
vegetable oil and protein meal industry, elected Kevin Brass-
ington as president for the 2014–2016 term. Outgoing Presi-
dent Alain Brinon was elected as vice president of FEDIOL 
for a one-year term.

Brassington is managing director, Oilseed Crush and Origi-
nation, Europe (Rolle, Switzerland) at Archer Daniels Midland 
Company. Brinon is director general of SAIPOL, a subsidiary of 
the French group Sofiproteol (Société Financière de la Filière 
des Oléagineux et Protéagineux, Paris, France). 
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Bryhn, M., Pronova Biopharma Norge AS, US8609726, Decem-
ber 17, 2013

This invention relates to the use of a fatty acid composition 
comprising at least docosahexaenoic acid (DHA), or derivatives 
thereof, and eicosapentaenoic acid (EPA), or derivatives thereof 
for manufacturing of a medicinal product or a food stuff for the 
treatment and/or prevention of amyloidosis-related diseases, 
such as Alzheimer’s disease, as well as treatment/prevention of 
cognitive dysfunction.

Kleiman, R., et al., International Flora Technologies, Ltd., 
US8613956, December 24, 2013

Cosmetic particle compositions are provided which are 
adapted to form hard cosmetic particles that transform to soft 
cosmetic particles after their incorporation into topical formu-
lations, particularly surfactant-based topical formulations. The 
composition includes one or more partially or fully hydroge-
nated triglyceride oils, at least 50% of which have at least 15% 
by weight fatty acid moieties with carbon chain lengths of C18 
or higher. Additives may be disposed in or on the hard cosmetic 
particles and delivered when the cosmetic particles are broken 
proximate a target such as the skin, hair, or nails of a mamma-
lian subject or another target. The transformable hard cosmetic 
particles permit the storage and shipment of intact cosmetic 
particles yet transform in situ to achieve the benefits of soft cos-
metic particles.

Taran, V., et al., Stepan Specialty Products LLC, US8614074, 
December 24, 2013

A process for the preparation of a composition compris-
ing the cis-9, trans-11 and trans-10, cis-12 isomers of conjugated 
linoleic acid (CLA) comprises: providing a mixture comprising 
cis-9, trans-11 and trans-10, cis-12 isomers of conjugated linoleic 
acid (CLA) in which one of the cis-9, trans-11 and trans-10, 

cis-12 isomers is present in a first weight ratio X of at least 1.3:1 
with respect to the other isomer; and subjecting the mixture to 
crystallization to form a composition comprising the cis-9, trans-
11 and trans-10, cis-12 isomers in which one of the cis-9, trans-11 
and trans-10, cis-12 isomers is present at a second weight ratio 
Y with respect to the other isomer, wherein Y is greater than X.

Burstein, P., and A. Ben-Nun Yeda Research and Development 
Co., Ltd., US8614248, December 24, 2013

Agents selected from: (i) a C1–C24 alkyl ester of a satu-
rated or cis-unsaturated C10–C24 fatty acid; (ii) a monoester or 
polyester of a polyol having at least four hydroxy groups with 
a saturated or cis-unsaturated C10–C24 fatty acid or an anhydro 
derivative thereof; (iii) a monoester or polyester of a mono-, di- 
or polysaccharide with a saturated or cis-unsaturated C10–C24 
fatty acid; (iv) an amide of a saturated or cis-unsaturated C10–C24 
fatty acid with an aliphatic or aromatic amine or with an amino 
acid, peptide, protein or aminosaccharide; and (v) combinations 
of any of (i) to (iv), can be used for treatment of autoimmune 
diseases and other immune-associated inflammatory disorders. 
Preferred agents are ethyl oleate and mannide monooleate or a 
combination thereof.

Smida, D., Lonza Ltd., US 8614343, December 24, 2013
The present invention discloses a process for the produc-

tion of a fatty acid/l-carnitine derivative, whereby the educts are 
reacted in the presence of monochloroacetic acid.

Grayer, A., and G. Boiron, Amcor Flexibles Selestat SAS, 
US8617674, December 31, 2013

A multi-layer sheet designed for the sealing of a container 
made of glass by heat sealing on the sealing ring of the container 
treated by means of oxides and/or of metal salts comprises at 
least a support layer and a lower layer made of a polymeric heat-
sealable material onto which is grafted an unsaturated carbox-
ylic acid.
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Belefant-Miller, H. and E. Grunden, J. Sci. Food Agric.94: 1808–
1815, 2014, http://dx.doi.org/10.1002/jsfa.6496.

Postharvest yellowing (PhY) causes yellowing in rice 
endosperm during conditions of high temperature and mois-
ture. Rice bran was investigated as a model tissue for study-
ing PhY and for determining the possibility of carotenoids as 
the source of the yellow color. A survey of different colored 
rice and wild (non-sativa) rice lines resulted in the identifica-
tion of several purple bran lines having very low or no bran 
carotenoids. Transcription levels of phytoene synthase, the 
first committed step in carotenoid biosynthesis, were higher 
in carotenoid-containing bran, indicating that carotogenesis is 
an ongoing process in mature bran. Bran and endosperm sub-
jected to PhY conditions had a similar temperature optimum 
and color responses, so bran was utilized to investigate carot-
enoid levels and transcription levels of genes for carotogen-
esis during PhY. During PhY, total carotenoid levels in bran 
increased while levels of the predominant xanthophyll carot-
enoid, lutein, decreased. This difference could be explained 
by carotenoids being metabolized into apocarotenoids, which 
have high antioxidant activities and can be highly colored. This 
mechanism is further supported by the long-term transcription 
during PhY of CCD1, which encodes an enzyme in apocarot-
enoid production.We propose that PhY is an active, metabolic 
response to a very high temperature stress and that the increase 
in total carotenoids in bran during PhY is a result of the produc-
tion of colored apocarotenoids. 

Liu, F. and C. -H. Tang, J. Agric. Food Chem. 62: 5133–5141, 
2014, http://dx.doi.org/10.1021/jf404930c.

Water-insoluble phytosterols were developed into a kind 
of colloidal particle as Pickering stabilizers for emulsions by a 
classic anti-solvent method using 100% ethanol as the organic 
phase to solubilize the phytosterols and whey protein concen-
trate (WPC) as the emulsifier. The colloidal particles in the 
dispersion, with morphology of stacked platelet-like sheets, 
had a mean diameter of 44.7 and 24.7 μm for the volume- and 
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The most studied biosurfactants include rhamnolipids, 
sophorolipids, trehalose lipids, cellobiose lipids, mannosyl-
erythritol lipids, surfactin, and emulsan. Apart from the last two, 
all these molecules are glycolipids, which represent the most 
important class of biosurfactants. Besides their applications as 
surface-active agents, several studies have reported useful anti-
bacterial, antifungal, and antiviral activities, in addition to their 
potential use as immunomodulatory molecules, adhesive agents, 
biofilm disrupters, and even in vaccines and gene therapy.

Despite the clear benefits of these biosurfactants, their overall 
use is hampered by three main issues: a lack of acquaintance 
and familiarity with the molecules, price, and the lack of struc-
tural variation. 

The lack of familiarity is being mitigated by a growing 
number of publications; and several companies, including mul-
tinationals, are becoming aware of biosurfactants.

Current prices for biosurfactants are significantly higher 
than for their conventional counterparts, but this difference is 
mainly due to the low production volumes of biosurfactants. 
It is expected that prices can drop significantly when the pro-
duction volumes increase. 

The lack of structural variation is more difficult to over-
come. Nevertheless, structural diversity in the product range 
is essential, as specific applications require molecules with 
distinct properties and applications. Consequently, formula-
tion experts need a wide variety of molecules from which to 
select and mix.

The chemical industry has been very successful in devel-
oping an extraordinarily wide range of conventional surfac-
tants for a multitude of applications, but the same cannot be 
said for biosurfactants. Indeed, a microbially derived biosur-
factant typically has a defined structure linked to the specific 
producing organism and biochemical pathway and is hence 
difficult to change. This limitation is in sharp contrast to chem-
ically derived surfactants in which variation can be easily intro-
duced by simply changing the building blocks (e.g., supplying 
shorter- instead of longer-chain fatty acids). As a result of these 
limitations, natural production strains offer only a narrow 
range of biosurfactants that can be industrially produced and 
applied, and presently only sophorolipids, rhamnolipids, and 
mannosylerythritol lipids are found on the market.

Sophorolipids are the most promising for development as they 
can be produced at yields of over 400 g/L from glucose and 
vegetable oil with the non-pathogenic yeast Starmerella bombic-
ola, a species associated with bees and flowers. Sophorolipids 
are composed of the sugar head sophorose, an unusual β-(1,2) 
disaccharide consisting of two glucose molecules, covalently 
linked to a long-chain hydroxylated fatty acid (Fig. 1). Two 
types of esterification with a big effect on the molecule’s 
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behavior can occur: (i) Acetylation takes place at the C6′ 
and/or C6″ position of the sophorose, resulting in a mixture 
of non-, mono- and di-acetylated molecules. (ii) Lactoniza-
tion, in turn, converts the open-chain or acid sophorolipid to 
a closed-chain sophorolipid (lactonic form), specific for posi-
tion C4″. Furthermore, slight variations can be observed in the 
fatty acid chain: Its length can vary between 16 and 18 carbon 
atoms; the chain can harbor none, one, or more unsaturated 
bonds; and the hydroxyl group can be located at the terminal 
(ω) or subterminal (ω-1) position. 

Some of these differences can to a certain extent be influ-
enced by culture conditions or strain selection. However, 
it is not possible to alter the functional backbone of the 

sophorolipid by feeding sugars other than glucose or fatty 
acids with a shorter or longer fatty acid tail. This is due to 
the specificities of the biochemical pathway of the producing 
organism: The biological system only allows limited deviation.

We have alleviated this limitation by developing a generic 
biotechnological production technology for glycolipid bio-
surfactant based on the highly productive S. bombicola yeast. 
The sophorolipid biosynthetic pathway in S. bombicola has 
been engineered to introduce structural variation in the pro-
duced biosurfactant molecule such that all structural parts of 
the sophorolipid molecule can be controlled and tailored: the 
fatty acid tail, the sugar head, and the additional modifica-
tions by acetylation and lactonization. Thus, the biosynthetic 
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capabilities of the strain are extended far beyond its natural 
synthesis power for sophorolipids.

Our approach requires a detailed insight in the biosyn-
thetic pathway (Fig. 2, page 529), which we elucidated to a 
large extent thanks to the sequencing and annotation of the 
whole genome of S. bombicola and the analysis of the cell’s pro-
teins (proteomics). Some successful examples of our capabili-
ties are listed below (see also Fig. 3).

Glucolipids are amphiphilic molecules with only one glucose 
molecule as the hydrophilic moiety. Based on the S. bombic-
ola production platforms, such molecules can be synthesized 
by knocking out the second glucosyltransferase (Fig. 2, step 
3). Disabling part of the sophorolipid pathway has no nega-
tive effect on the growth and general behavior of the yeast. As 
a result, glucolipids can be obtained by a biological process.

The hydrophilic moiety can be modified in other ways, 
for instance by introducing different sugars or different bonds. 
For example, cellobiose lipids are natural occurring biosurfac-
tants produced by the fungi Pseudozyma flocculosa and Ustilago 
maydis. Here, the two glucose molecules are β-(1,4) linked 
instead of β-(1,2) for the sophorolipids. Despite the antifun-
gal properties of the compounds, their use is hampered due to 
the plant pathogenic character of the host and the co-produc-
tion of another surfactant. Here, our S. bombicola production 
platform can offer solutions. We replaced the second gluco-
syltransferase (Fig. 2, step 3) by the specific cellobiose lipid 
glucosyltransferase of U. maydis, and indeed, cellobiose lipids 
were produced. These initial cellobiose lipids produced by S. 
bombicola still differ from the molecules produced by U. maydis 
(Fig. 3), but these new-to-nature molecules display interesting 
properties and further work is ongoing to create other types 
of cellobiose lipids.

As discussed before, natural sophorolipids display a 
varying degree of acetylation: Molecules with no, one, or two 
acetylations are present within the same batch. By targeting 
a specific acetylation degree, one reduces the heterogeneity 
of the sophorolipid mixture and a specific application can be 
aimed for. Nonacetylated molecules, for example, are more 
water soluble than the natural mix. This goal can be achieved 
by knocking out the acetyltransferase gene (Fig. 2, step 4), 
in this way obtaining nonacetylated molecules that occur in 
either the acidic or lactonic form.

Another important factor causing heterogeneity is the 
coexistence of acidic and lactonic sophorolipids within the 
same blend. Lactonic sophorolipids are more active biologi-
cal agents than acidic sophorolipids and display better surface 
tension lowering properties while the acidic ones are more 
water soluble and more suitable for foam-requiring applica-
tions. Sophorolipids uniquely present in the acidic form are 
produced by a S. bombicola strain in which the lactone esterase 
gene has been knocked out (Fig. 2, step 6). 

The overall fitness (yield and product titer) of some of the 
new production strains was comparable to that of the wild-type 
strain. This renders these strains very promising for further 

scale-up and industrial application, as is currently performed 
at the Bio Base Europe Pilot Plant. Due to the different physi-
cochemical behavior of these molecules, a novel product recov-
ery and purification strategy also had to be developed. Specific 
applications are currently being evaluated in the framework of 
the European FP7 project Biosurfing (http://www.biosurfing.
ugent.be/).

In conclusion, biosurfactants offer a worthy alternative 
to petrochemical-based surfactants, and they can be produced 
efficiently by microbial fermentation. To meet the industry-
driven request for structural variation, we have created a 
platform technology by metabolic engineering based on the 
sophorolipid-producing S. bombicola yeast. This strategy allows 
the production of new types of glycolipids, thus significantly 
broadening their application potential and rendering biosur-
factants an industrial reality.  
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This limitation has been especially true for food process-
ing and pharmaceutical facilities in which complex mechanical 
equipment and piping, limited budgets, insufficient or out-of-
date documentation, hazardous processes and personnel acces-
sibility to clean areas constrain this development. Yet similar 
facilities that have highly accurate and comprehensive 3D 
models of their existing equipment and piping arrangements 
are in a better position to comply with the requirements of the 
Food Safety Modernization Act (FSMA), especially as it per-
tains to the development of HACCP and Food Defense Plans. 

Many older food manufacturing facilities now face signifi-
cant changes to their process zoning layouts in order to segregate 
wet areas from dry; to separate allergens, gluten, or non-GMO 
ingredients; or to isolate post-kill zones, maintain clean-area 
integrity, and provide product and ingredient security. Even 
facilities that do not need major changes still require sufficient 
documentation to comply with FSMA regulations. This facil-
ity documentation is best represented by plan and elevation 
drawings derived from 3D modeling. Hazardous areas subject 
to OSHA Process Safety Management requirements, such as 
Solvent Extraction facilities, also benefit from 3D modeling for 
Risk Management, Incident Investigation, and Management of 
Change record keeping. But how can accurate and comprehen-
sive 3D models be developed for older, complex food process-
ing facilities without significant engineering time being spent 
taking field measurements, which could place products and 
production at risk? 

Laser scanning technology is now practical for both old 
and new facilities to develop complete and precise CAD-based 
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3D models of their processing areas by converting point cloud 
data. Laser scanning is the first step, where data are collected 
in the form of a point cloud. Next, much of the data is auto-
matically converted to piping and other common objects using 
newly developed software. Finally, a CAD designer fills in 
details over the point cloud to the level that the project dic-
tates to form a fully functional and manageable 3D CAD model 
(see Fig. 1).

Laser scanning technology has been around since the 
1960s, with commercial applications gaining traction in the 
1990s; however, it has not been practical for use in indus-
trial processing sites until recently, owing to advancements 
in computer hardware and software technologies. The origi-
nal uses of this technology were large-scale industrial and 
civil engineering applications where the cost justified the 
payoff. Early commercial scanners were heavy, bulky, and 
slow. Today, they may fit inside a briefcase and are powerful 
enough for use in medical imaging and police forensics, as 
well as for industrial modeling.

Two different types of laser scanners are used for indus-
trial applications, each with its own advantages. “Time-of-
flight” (TOF) laser scanners work by determining the time 
of travel for a laser pulse to be emitted and returned to the 
scanner. They have excellent range and accuracy, but they 
are larger than their counterpart “phase-based” scanners. 
Phase-based scanners determine distances by comparing 
wave-phase differences of the emitted laser beam. They can 
gather larger amounts of data very quickly and are typically 
smaller, faster, and lighter than TOF scanners, but they are 
limited to 100 meters in range. Both types generate a point 
cloud consisting of millions of data points from a circular 
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sweep of the scanner, which accurately shows the 3D loca-
tions of the reflected points of light. By using fixed reference 
targets, visible to the scanner from multiple locations and 
recognized by the scanner software, multiple scans are cross-
referenced and merged to form a single, comprehensive point 
cloud, potentially covering an entire processing facility. In 
Figure 2, one can see a consolidated point cloud of a food 
processing plant assembled from dozens of individual scans.  

Such large, consolidated point clouds create very large 
computer files, which can be difficult to manipulate or view 
and require powerful computers with specialized software. The 
A&E firms that provide scanning services maintain this equip-
ment and software to convert the point clouds into highly accu-
rate 3D CAD models, which can be viewed and manipulated 
easily. To save modeling costs for the end user, the modeling 
effort can be targeted to the areas of interest for the project 
at hand, although the point cloud data remain with all of the 
data available for later modeling as needed beyond the imme-
diate project area. 

Once a 3D CAD model of an existing facility is devel-
oped from the point cloud, accurate facility plans and elevation 
drawings can be generated to meet documentation require-
ments, or it can be manipulated as part of a capital project. 
As an example, in one recent project, a food manufacturing 
facility purchased a three-story modular process system that 
had been designed as a standard unit. To determine how the 
modular process system would actually fit, a complete scan and 
3D model of the proposed site location were completed. The 
3D model of the new process skid was then imported into the 
site scan model, which revealed that a stairwell had to be relo-
cated, along with a variety of smaller equipment. 

In another example, a facility was replacing a rotary steam-
tube dryer, which is a large, hot, rotating piece of equipment. 
Accurate measurements were needed of the existing dryer 
foundations to determine if they would accommodate the new 
equipment. It would have proven difficult or impossible to take 
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measurements using traditional methods near the hazardous 
equipment without a shutdown. By using the laser scanner, 
accurate dimensions of the foundations were obtained without 
causing downtime, saving the client thousands of dollars, while 
mitigating the risk of injury to the field team collecting dimen-
sional data. Intrinsically safe scanners are now available for 
operation in hazardous environments, such as inside combus-
tible dust-classified zones.

Laser scanning provides more comprehensive and accu-
rate dimensions of existing facilities with less field time for 
measurement taking, less disruption, and less risk to person-
nel and products. Scanners are becoming smaller, cheaper 

and faster, while computers and software are becoming more 
capable of handling large amounts of data. What does the 
future hold for this technology? Perhaps with a laser scanner 
linked to a 3D printer, plastic scale models could make a 
comeback. 

surface-averaged sizes, respectively. The properties and stabil-
ity of the emulsions stabilized by these colloidal particles were 
highly dependent upon the applied total solid concentration 
(c; in the dispersion) and oil fraction (ø). The results indicated 
that (1) at a low c value (<1.0%, w/v) the emulsions were sus-
ceptible to phase separation, even at a low ø of 0.2, (2) at low ø 
values (e.g., 0.2 or 0.3) and a relatively high c value (1.0%, w/v, 
or above), a severe droplet flocculation occurred for the emul-
sions, and (3) when both c and ø were appropriately high, a kind 
of self-supporting gel-like emulsions could be formed. More 
interestingly, a phase inversion of the emulsions from the oil-
in-water to water-in-oil type was observed, upon the ø increas-
ing from 0.2 to 0.6 (especially at high c values, e.g., 3.0%, w/v). 
The elaborated Pickering emulsions stabilized by the phytosterol 
colloidal particles with a gel-like behavior would provide a can-
didate to act as a novel delivery system for active ingredients.

Cisneros, F.H., et al., J. Agric. Food Chem. 62: 5191–5197, 2014, 
http://dx.doi.org/10.1021/jf500936j.

 The effect of roasting of Sacha-inchi (Plukenetia volu-
bilis L.) seeds on the oxidative stability and composition of its 
oil was investigated. The seeds were subjected to light, medium 
and high roasting intensities. Oil samples were subjected to 
high-temperature storage at 60 °C for 30 days and evaluated for 
oxidation (peroxide value and p-anisidine), antioxidant activity 
(total phenols and DPPH assay), and composition (tocopherol 

content and fatty acid profile). Results showed that roasting par-
tially increased oil oxidation and its antioxidant capacity, slightly 
decreased  tocopherol content, and did not affect the fatty acid 
profile. During storage, oxidation increased for all oil samples, 
but at a slower rate for oils from roasted seeds, likely due to its 
higher antioxidant capacity. Also, tocopherol content decreased 
significantly, and a slight modification of the fatty acid profile 
suggested that α-linolenic acid oxidized more readily than other 
fatty acids present.

Lazarick, K., et al., Eur. J. Lipid Sci. Technol. 116: 763–770, 2014, 
http://dx.doi.org/10.1002/ejlt.201300342.

The effect of pre-formed lipid hydroperoxides, breading, 
and battering ingredients on pigment formation and thermo-
oxidative degradation of oil during institutional frying was eval-
uated. The food ingredients were fried intermittently in canola 
oil heated for 8 h daily over 4 consecutive days at 185 ± 5°C. 
Color component formation, total polar components (TPC), 
and tocopherols were measured. Glycine-enriched whey protein 
fried in 1% oxidized canola oil contributed most significantly to 
oil darkening with a rate ten times that of the control sample. 
Using whey protein as a base for battering caused the most 
significant color changes and thermo-oxidative deterioration. 
Glucose and glycine are two minor ingredients that also con-
tribute to color formation in oil. Breading materials were prone 
to cause a more significant amount of oil deterioration when 
compared to battering ingredients most likely due to excess loose 
breading particles falling into the oil during frying.
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Shrestha, K. and B. De Meulenaer , J. Agric. Food Chem. 62: 5412–
5419, 2014, http://dx.doi.org/10.1021/jf500549t.

This work was carried out to study the effect of roasting on 
different compositional parameters and oil oxidative stability of 
three Brassica species (Brassica juncea (BJ), B. juncea var. oriental 
(BJO), and Brassica napus (rapeseed, RS)). After 10 min of roast-
ing at 165 °C, canolol contents of BJ, BJO, and RS oil reached 
297.8, 171.6, and 808.5 μg/g, and the phospholipid phosphorus 
contents reached 453.6, 342.6, and 224.2 μg/g oil, respectively. 
The BJ and BJO seeds showed more prominent browning reac-
tions than RS, due to the presence of higher amounts of reduc-
ing sugars, lysine, arginine and the occurrence of Maillard-type 
browning reactions of phospholipids. The UV–visible spectra, flu-
orescence, and pyrrole content showed the presence of browning 
reaction products in the roasted seed oils. Roasting increased the 
oxidative stability of all varieties. Canolol formation could only 
partially explain such observations. Other roasting effects such 
as phospholipid extraction and Maillard-type browning reaction 
products were also responsible for the increased stability.

Zheng , M. –M., et al.,  J. Agric. Food Chem. 62: 5142–5148, 2014, 
http://dx.doi.org/10.1021/jf500744n.

Diglycerides and phytosterol esters are two important 
functional lipids. Phytosterol esters mixed with dietary diglyc-
eride could not only influence body weight but also prevent or 
reverse insulin resistance and hyperlipidemia. In this study, a kind 
of novel “functional oil” rich in both diglycerides and phytos-
terol esters was prepared with “one-pot” enzymatic transesteri-
fication. First, lipase AYS (Candida rugosa) was immobilized 
on the porous cross-linked polystyrene resin beads (NKA) via 

hydrophobic interaction. The resulting immobilized AYS showed 
much better transesterification activity and thermal stability to 
freeways. On the basis of the excellent biocatalyst prepared, a 
method for high-efficiency enzymatic esterification of phytos-
terols with different triglycerides to produce corresponding func-
tional oils rich in both diglycerides and phytosterol esters was 
developed. Four functional oils rich in both diglycerides and 
phytosterol esters with conversions >92.1% and controllable fatty 
acid composition were obtained under the optimized conditions: 
80 mmol/L phytosterols, 160 mmol/L triglycerides, and 25 mg/
mL AYS@NKA at 180 rpm and 50 °C for 12 h in hexane. The pre-
pared functional oil possessed low acid value (≤1.0 mgKOH/g), 
peroxide value (≤2.1 mmol/kg), and conjugated diene value 
(≤1.96 mmol/kg) and high diglyceride and phytosterol ester 
contents (≥10.4 and ≥20.2%, respectively). All of the character-
istics favored the wide application of the functional oil in differ-
ent fields of functional food.

Jones, P.J.H., et al., Am. J. Clin. Nutr. 100: 88–97, 2014, http://
dx.doi.org/10.3945/ ajcn.113.081133. 

It is well recognized that amounts of trans and saturated fats 
should be minimized in Western diets; however, considerable 
debate remains regarding optimal amounts of dietary n−9, n−6, 
and n−3 fatty acids. The objective was to examine the effects of 
varying n−9, n−6, and longer-chain n−3 fatty acid composition 
on markers of coronary heart disease (CHD) risk. 

A randomized, double-blind, 5-period, crossover design was 
used. Each 4-wk treatment period was separated by 4-wk washout 
intervals. Volunteers with abdominal obesity consumed each of 5 
identical weight-maintaining, fixed-composition diets with one 
of the following treatment oils (60 g/3000 kcal) in beverages: 1) 
conventional canola oil (Canola; n−9 rich), 2) high–oleic acid 
canola oil with docosahexaenoic acid (CanolaDHA; n−9 and 
n−3 rich), 3) a blend of corn and safflower oil (25:75) (CornSaff; 
n−6 rich), 4) a blend of flax and safflower oils (60:40) (FlaxSaff; 
n−6 and short-chain n−3 rich), or 5) high–oleic acid canola oil 
(CanolaOleic; highest in n−9). One hundred thirty individu-
als completed the trial. At endpoint, total cholesterol (TC) was 
lowest after the FlaxSaff phase (P < 0.05 compared with Canola 
and CanolaDHA) and highest after the CanolaDHA phase (P < 
0.05 compared with CornSaff, FlaxSaff, and CanolaOleic). Low-
density lipoprotein (LDL) cholesterol and high-density lipo-
protein (HDL) cholesterol were highest, and triglycerides were 
lowest, after CanolaDHA (P < 0.05 compared with the other 



diets). All diets decreased TC and LDL cholesterol from base-
line to treatment endpoint (P < 0.05). CanolaDHA was the only 
diet that increased HDL cholesterol from baseline (3.5 ± 1.8%; 
P < 0.05) and produced the greatest reduction in triglycerides 
(−20.7 ± 3.8%; P < 0.001) and in systolic blood pressure (−3.3 ± 
0.8%; P < 0.001) compared with the other diets (P < 0.05). Per-
centage reductions in Framingham 10-y CHD risk scores (FRS) 
from baseline were greatest after CanolaDHA (−19.0 ± 3.1%; P 
< 0.001) than after other treatments (P < 0.05). 

Consumption of CanolaDHA, a novel DHA-rich canola 
oil, improves HDL cholesterol, triglycerides, and blood pressure, 
thereby reducing FRS compared with other oils varying in unsat-
urated fatty acid composition. This trial was registered at www.
clinicaltrials.gov as NCT01351012. 

Gómez-Coca, R.B., et al., J. Agric. Food Chem. 62: 5669–5674, 
2014, http://dx.doi.org/10.1021/jf501340q.

Plant sterols and their derivatives are minor compounds that 
have been extensively studied in vegetable oils, mainly in olive oil, 
where they are closely related with its identity. The objective of 
this work is to determine the content of free and esterified steryl 
glucosides and their profiles in olive oil in relation to different 
geographical situation of olive orchards, cultivar, farming modal-
ity, and sampling time. The orchards under study were located 
in the outer ring of the submetropolitan area of Madrid (Spain), 
where olives from Cornicabra, Manzanilla Cacereña, Manzanilla 
Castellana, and Picual varieties were grown under traditional and 
organic modes, and harvested in four different samplings. Con-
clusions state that cultivar, farming mode, and light exposure do 
not have outstanding effects, whereas pedoclimate might affect 
the steryl glucoside presence in a substantial way. Further studies 
are being carried out presently in order to confirm such statement. 
Also glucoside derivative profiles are discussed, and reasons for 
differences with results in previous studies pointed out.

Camacho, S., et al., J. Agric. Food Chem.  62: 5789–5795, 2014, 
http://dx.doi.org/10.1021/jf5010868.

The physical and sensory properties of oil coatings on the 
tongue formed by five oil/water emulsions varying in oil content 
were investigated. A total of 20 subjects processed orally each 
emulsion for 30 s in triplicate. In vivo fluorescence measurements 
at the front and back of the anterior tongue were made to quan-
tify the oil fraction deposited at different time points. Calibration 
lines relating fluorescence intensity to oil fraction were deter-
mined using pig tongues at 37.5 °C to mimic oral conditions. The 
oil fraction on the tongue increased linearly with an increasing oil 

content of the emulsions. The oil fraction deposited at the back 
of the anterior tongue was 1.5–2.0× larger than at the front. The 
intensity of sensory attributes describing after-feel perception 
was related to the oil fraction by Weber–Fechner’s law. This study 
uses in vivo fluorescence to study food behavior in the mouth and 
unravel new insights in after-feel perception of emulsions.

Khaneghah1, A.M., et al., J. Sci. Food Agri. 94: 2205–2209, 2014, 
http://dx.doi.org/10.1002/jsfa.6540.

Polyethylene terephthalate (PET) containers for food oil 
packaging were evaluated with a newly established determination 
method for terephthalic acid (TPA) and isophthalic acid (IPA). 
The analysis of monomers, TPA and IPA that migrate from PET 
bottles into oils was performed using high-pressure liquid chro-
matography with a diode array detector. Three types of commer-
cial oils (sunflower oil, canola oil and blended oil which included 
sunflower oil, soy bean oil and cottonseed oil) were bottled in 
PET containers. These samples were incubated for 10 days at 49 
°C as accelerated test condition. The means of recovery for this 
method varied from 70% to 72% and from 101% to 111% for 
TPA and IPA, respectively. The results showed that the amounts 
of specific migration of TPA and IPA into the samples conform 
to European Union legislation that identifies specific migration 
limits. More important, the results highlighted a different behav-
ior of migration as a function of the fatty acid profile. Previous 
investigations have been performed with food simulants such as 
HB307 or 20% ethanol but our study used real food samples and 
determined trace amounts of the migrated compounds. Further 
investigation will be needed to better explain the influence of fatty 
acid conformation on migration of PET monomers. 

Khoomrung, S., et al., Eur. J. Lipid Sci. Technol., 116: 795–804, 
2014, http://dx.doi.org/10.1002/ejlt.201300369.

We report a method for simple screening and quality assess-
ment of fish oil supplements based on fatty acid profiles of 25 
commercial fish oil supplements determined by using GC/MS 
with a hierarchical clustering algorithm. Different fatty acid pro-
files were obtained for the various fish oil products derived from 
different sources and processes. The contents of eicosapentaenoic 
acid (20:5 n-3) and DHA (22:6 n-3), and of other specific fatty 
acids as well, could be used as a chemotaxonomic marker to char-
acterize the fish oils. A hierarchical clustering algorithm was then 



generated and used to efficiently categorize the fish oil products 
in terms of fish origin, oil components, and production process.

Tommaso, G., et al., Eur. J. Lipid Sci. Technol. 116 : 825–831, 2014, 
http://dx.doi.org/10.1002/ejlt.201300341.

One sample of lampante olive oil, neutralised and bleached 
by a laboratory-scale refining plant, was deodorized at the two 
most frequently adopted temperatures in olive oil refining (220°C 
and 230°C). The samples of deodorized oil were subjected to 
oven test at 60°C for 25 days. Aliquots of the oils were sampled 
at fixed times for analytical determinations, and the oxidative sta-
bility was evaluated by measuring the time needed to reach the 
peroxide value of 20 meq O2/kg. The sample that showed the 
highest oxidative stability was the oil deodorized at the highest 
temperature. This oil presented a higher level of TAG oligopoly-
mers (TAGP) and lower amounts of oxidized TAGs (ox-TAG) 
respect to the oil deodorized at lower temperature. These findings 
could be explained by the greater pro-oxidant effect of ox-TAG 
respect to TAGP.

Nicolson, G.L., Biochim. Biophys. Acta, Biomembranes 1838: 1451–
1466, 2014, http://dx.doi.org/10.1016/j.bbamem.2013.10.019.

In 1972 the Fluid—Mosaic Membrane Model of membrane 
structure was proposed based on thermodynamic principals of 
organization of membrane lipids and proteins and available evi-
dence of asymmetry and lateral mobility within the membrane 
matrix [Singer, S.J. and G.L. Nicolson, Science 175: 720–731, 
1972]. After over 40 years, this basic model of the cell mem-
brane remains relevant for describing the basic nano-structures 
of a variety of intracellular and cellular membranes of plant and 
animal cells and lower forms of life. In the intervening years, 
however, new information has documented the importance and 
roles of specialized membrane domains, such as lipid rafts and 
protein/glycoprotein complexes, in describing the macrostruc-
ture, dynamics and functions of cellular membranes as well as the 
roles of membrane-associated cytoskeletal fences and extracel-
lular matrix structures in limiting the lateral diffusion and range 
of motion of membrane components. These newer data build on 
the foundation of the original model and add new layers of com-
plexity and hierarchy, but the concepts described in the origi-
nal model are still applicable today. In updated versions of the 

model more emphasis has been placed on the mosaic nature of 
the macrostructure of cellular membranes where many protein 
and lipid components are limited in their rotational and lateral 
motilities in the membrane plane, especially in their natural states 
where lipid–lipid, protein–protein and lipid–protein interac-
tions as well as cell–matrix, cell–cell and intracellular membrane-
associated protein and cytoskeletal interactions are important in 
restraining the lateral motility and range of motion of particular 
membrane components. The formation of specialized membrane 
domains and the presence of tightly packed integral membrane 
protein complexes due to membrane-associated fences, fen-
ceposts and other structures are considered very important in 
describing membrane dynamics and architecture. These struc-
tures along with membrane-associated cytoskeletal and extra-
cellular structures maintain the long-range, non-random mosaic 
macro-organization of membranes, while smaller membrane 
nano- and submicro-sized domains, such as lipid rafts and protein 
complexes, are important in maintaining specialized membrane 
structures that are in cooperative dynamic flux in a crowded mem-
brane plane.   

Shinn, S., et al., J. Agric. Food Chem. 62: 6608–6615, 2014, http://
dx.doi.org/10.1021/jf501100y.

Reports from chicken conjugated linoleic acid (CLA) 
feeding trials are limited to yolk total fatty acid composition, 
which consistently described increased saturated fatty acids and 
decreased monounsaturated fatty acids. However, information 
on CLA triacylglycerol (TAG) and phospholipid (PL) species 
is limited. This study determined the fatty acid composition 
of total lipids in CLA-rich egg yolk produced with CLA-rich 
soy oil, relative to control yolks using gas chromatography with 
flame ionization detection (GC-FID), determined TAG and PL 
fatty acid compositions by thin-layer chromatography–GC-FID 
(TLC-GC-FID), identified intact PL and TAG species by TLC–
matrix-assisted laser desorption/ionization mass spectrometry 
(TLC-MALDI-MS), and determined the composition of TAG 
and PL species in CLA and control yolks by direct flow infusion 
electrospray ionization MS (DFI ESI-MS). In total, 2 lyso-phos-
phatidyl choline (LPC) species, 1 sphingomyelin species, 17 
phosphatidyl choline species, 19 TAG species, and 9 phosphati-
dyl ethanolamine species were identified. Fifty percent of CLA 
was found in TAG, occurring predominantly in C52:5 and C52:4 
TAG species. CLA-rich yolks contained significantly more LPC 
than did control eggs. Comprehensive lipid profiling may provide 
insight on relationships between lipid composition and the func-
tional properties of CLA-rich eggs.



Srigley, C.T. and J.I. Rader, J. Agric. Food Chem. 62: 7268–7278, 
2014, http://dx.doi.org/10.1021/jf5016973.

Marine oil omega-3 supplements are among the most fre-
quently consumed dietary supplements in the United States. 
However, few studies have evaluated the overall fatty acid compo-
sition of these products. We investigated the content and composi-
tion of fatty acids in 46 commercially available marine oil omega-3 
supplements by gas chromatography with flame ionization detec-
tion using the 200 m SLB-IL111 ionic liquid column. Seventy-three 
fatty acid isomers were quantified, including n-6, n-4, n-3, and n-1 
polyunsaturated fatty acids and trans isomers of eicosapentaenoic 
acid (EPA; C20:5n-3) and docosahexaenoic acid (DHA; C22:6n-
3), the chromatographic separations of which we report for the 
first time on the 200 m SLB-IL111 column. Contents of EPA and 
DHA met their respective label declarations in more than 80% of 
the products examined. Eleven of the products (24%) carried the 
Food and Drug Administration’s qualified health claim for EPA and 
DHA omega-3 fatty acids.

Meikle, P.J., et al., Pharmacol. Therapeutics 143: 12–23, 2014, 
http://dx.doi.org/10.1016/j.pharmthera.2014.02.001.

Lipidomics has developed rapidly over the past decade to the 
point where clinical application may soon be possible. Develop-
ments including high throughput technologies enable the simul-
taneous quantification of several hundred lipid species, thereby 
providing a global assessment of lipid metabolism. Given the 
key role of lipids in the pathophysiology of diabetes and cardio-
vascular disease, lipidomics has the potential to: i) Significantly 
improve prediction of future disease risk, ii) Inform on mecha-
nisms of disease pathogenesis, iii) Identify patient groups respon-
sive to particular therapies and iv) More closely monitor response 
to therapy. Lipidomic analyses of both whole plasma and lipopro-
tein subfractions are integral to the current initiative to under-
stand the relationships between lipoprotein composition and 
function and how these are affected by disease and treatment. This 
approach will not only aid in appropriate targeting of existing lipid 
lowering therapies such as statins and fibrates, but will be impor-
tant in unravelling the controversies surrounding HDL-based 
therapies which have failed in clinical trials to date. The ultimate 
utility of lipidomics to clinical practice will depend firstly on the 
ability of risk prediction models incorporating lipidomic param-
eters to significantly improve upon conventional clinical risk 
markers in predicting future disease risk. Secondly, for widespread 
application, lipidomic-based measurements must be practical and 

accessible through standard pathology laboratories. This review 
will cover developments in lipidomics including methodology, 
bioinformatics/statistics, insights into disease pathophysiology, 
the effect of therapeutic interventions, the role of large clinical 
outcome trials in validating lipidomic approaches to patient man-
agement and potential applications in clinical practice. 

de Oliveira, I.F., et al., Eur. J. Lipid Sci. Technol., 116: 904–909, 
2014, http://dx.doi.org/10.1002/ejlt.201300231.

The use of palm oil presents some technological problems, 
especially related to slow crystallization rate. In addition, the 
DAG content is related to quality of fruit palm. In this context, 
refined, bleached, and deodorized (RDB) palm oils from differ-
ent regions of Brazil, Colombia, and Malaysia were characterized 
for fatty acid composition, TAG composition, solid fat content 
(SFC), isothermal crystallization by differential scanning calo-
rimetry (DSC) and NMR, and content of partial glycerides. The 
levels of DAG found in the samples 01, 02, 03, 04, and 05 were 
7.8, 6.0, 8.1, 7.3, and 8.5%, respectively. The results of SFC by 
NMR showed the great influence of DAG, showing an increase 
of SFC at initial temperatures in the purified samples and this 
increase is related to higher crystallization rate. The reduction of 
time induction in the isothermal crystallization by NMR showed 
that the effect of DAG is directly related to initial crystallization, 
while in samples with high trisaturated (SSS) content no change 
was noted. Furthermore, the absence of DAG suggested greater 
homogeneity of the sample crystallization in the isothermal by 
DSC. The use of all associated methodologies indicated that SSS 
TAG and DAG levels are decisive parameters, considering the 
crystallization aspects of fats.

Su, E. and D. Wei, J. Agric. Food Chem. 62: 6375–6381, 2014, 
http://dx.doi.org/10.1021/jf501993v.

In this work, the low cost naturally immobilized Carica 
papaya lipase (CPL) was investigated for production of fatty acid 
butyl esters (FABE) to fulfill the aim of reducing the lipase cost 
in the enzymatic butyl-biodiesel process. The CPL showed spec-
ificities to different alcohol acyl acceptors. Alcohols with more 
than three carbon atoms did not have negative effects on the CPL 
activity. The CPL catalyzed butanolysis for FABE production 
was systematically investigated. The reaction solvent, alcohol/
oil molar ratio, enzyme amount, reaction temperature, and water 
activity all affected the butanolysis process. Under the optimized 
conditions, the highest conversion of 96% could be attained in 
24 h. These optimal conditions were further applied to CPL cat-
alyzed butanolysis of other vegetable oils. All of them showed 



very high conversion. The CPL packed-bed reactor was further 
developed, and could be operated continuously for more than 
150 h. All of these results showed that the low cost Carica papaya 
lipase can be used as a promising lipase for biodiesel production.

O’Callaghan, Y., et al., Biochem. Biophys. Res. Commun. 446: 786–
791, 2014, http://dx.doi.org/201410.1016/j.bbrc.2014.01.148.

Phytosterols and their oxidation products have become 
increasingly investigated in recent years with respect to their roles 
in diet and nutrition. We present a comprehensive review of recent 
literature on Phytosterol Oxidation Products (POP) identifying 
critical areas for future investigation. It is evident that POP are 
formed on food storage/preparation., are absorbed and found in 
human serum., do not directly affect cholesterol absorption., have 
evidence of atherogenicity and inflammation., have distinct levels 
of cytotoxicity., are implicated with high levels of oxidative stress, 
glutathione depletion, mitochondrial dysfunction and elevated 
caspase activity.     

Lim, W.L.F., et al., J. Genetics Genomics 41: 261–274, 2014, http://
dx.doi.org/10.1016/j.jgg.2014.04.003.

It has been estimated that Alzheimer’s disease (AD), the 
most common form of dementia, will affect approximately 81 
million individuals by 2040. To date, the actual cause and cascade 
of events in the progression of this disease have not been fully 
determined. Furthermore, there is currently no definitive blood 
test or simple diagnostic method for AD. Considerable efforts 
have been put into proteomic approaches to develop a diagnos-
tic blood test, but to date these efforts have not been success-
ful. More recently, there has been a stronger focus on lipidomic 
studies in the hope of increasing our understanding of the under-
lying mechanisms leading to AD and developing an AD blood 
test. It is well known that the strongest genetic risk factor for AD 
is the epsilon 4 variant of apolipoprotein E (APOE). Evidence 
suggests that the ApoE protein, a major lipid transporter, plays 
a key role in the pathogenesis of AD, and its role in both normal 

and aberrant lipid metabolism warrants further extensive inves-
tigation. Here, we review ApoE-lipid interactions, as well as the 
roles that lipids may play in the pathogenesis of AD. 

Wendell, S.G., et al., J. Allergy Clinical Immunol. 133: 1255–1264, 
2014, http://dx.doi.org/10.1016/j.jaci.2013.12.1087

Fatty acids and consequently diet play an essential role in 
the formation of inflammatory mediators involved in the patho-
genesis of asthma. Because intake variations of omega-6 (n-6) 
and omega-3 (n-3) fatty acids ultimately determine cell mem-
brane incorporation, changes in diet have the potential to modify 
downstream production of inflammatory mediators derived from 
these compounds. It has long been hypothesized that decreasing 
the n-6/n-3 ratio could reduce the production of more proinflam-
matory mediators while increasing the formation of downstream 
metabolites that can serve to limit or resolve inflammation. In 
turn, these changes would result in improved asthma outcomes or 
would lower the risk for asthma incidence. This review will focus 
on the role of fatty acid inflammatory and resolving mediators and 
will summarize the clinical and epidemiologic data on how diet 
and obesity alter fatty acid profiles that can contribute to asthma.    

Weingartner, O., et al., Biochem. Biophys. Res. Commun. 446: 811–
813, 2014, http://dx.doi.org/10.1016/j.bbrc.2014.01.147.

Plant sterols are supplemented in foods to reduce cardio-
vascular risk. Randomized controlled trials show 2 g of plant 
sterols a day reduce serum cholesterol by about 10%. This reduc-
tion in serum cholesterol levels is achieved at the expense of 
increased serum plant sterol levels. Findings in patients with 
phytosterolemia, in experimental studies and in clinical trials 
have led to speculations that plant sterols might be atherogenic. 
In view of emerging safety issues the role of plant sterols in car-
diovascular prevention has become controversial. This review 
reflects the ongoing controversial scientific debate and points 
out recent developments in guidelines of national and interna-
tional societies.    


