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6 Cool characterization methods
and where to find them

When it comes to soft materials, identifying links between formulas and
processing, structure, and consumer perceivable physical properties is
challenging. This article looks at relevant characterization methods and where to

find them.
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pulses analysis after an introductory partial-year test.
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Cool characterization
methods anad
where to find them

The common feature of most soft materials—foods, cosmetics, personal and home care
products—is the existence of an internal structure created by particle aggregation or the self-
assembly of molecules, and by processing. This structure can change over time. It can change as
the material is spread or kneaded or applied to skin, diluted, heated, cooled, chewed, or squeezed
out of a bottle. It controls the performance and consumer perceivable attributes of soft materials

based products.

¢ The performance of commercially
relevant soft materials is controlled by
their internal structure. Understanding
this structure is important for both
product development and quality
control.

e Structural characterization requires
a range of specialized techniques
and expertise. Not even the largest

companies have all of the equipment
in-house.

¢ |dentifying the links between
formulas and processing, structure,
and consumer perceivable physical
properties is challenging. This article
summarizes relevant characterization
methods and identifies where to find
them.

If a development team wants to move beyond iterative line-
extensions and develop a completely new product (to use new types of
bio-sourced ingredients or to meet a new consumer need, for example),
they begin by understanding this structure. Structural characterization
can also solve quality control mysteries. When a product goes out of
specifications, it may be because the internal structure has changed
unexpectedly.

Not even the largest consumer products, cosmetics, or foods com-
pany has all the advanced characterization equipment that may be rele-
vant, and many restrict their in-house capabilities to techniques that will
be used regularly for quality control. For researchers interested in forging
new links between formulation, structure, and performance, an obvious
destination might be their local university-based characterization facil-
ity. In recent years many US-based academic institutions have “put out a
shingle” and will provide a materials characterization service, for a price.

US-BASED UNIVERSITY
CHARACTERIZATION FACILITIES

“An advantage of going to a good university-based characterization
facility is the depth and breadth of their experience with the analytical
equipment. The researchers are focused on method development and,
if you choose the correct location, you will benefit from their experi-
ence with sample preparation,” says Greg Haugstad, the director of the
Characterization Facility (CharFac) at the University of Minnesota.
Imaging and scattering techniques using electrons or X-rays are fairly
common offerings of university-based analytical services. Transmission
Electron Microscopy (TEM) and scanning electron microscopy (SEM)
images of micelles, vesicles, colloidal, and liquid-crystal systems can
reveal the structure of soft materials. Techniques that rely on X-ray and
electron scattering can provide information about the composition of a
material and characterize crystallization and aggregation behavior (iden-
tifying crystal structures in lipid systems, for example). But the complex
soft materials found in many consumer products and foods present chal-



lenges for these methods, both for sample preparation and
data analysis. It is rare to find user facilities that have experi-
ence with these materials.

“High-energy beam techniques, such as electron micros-
copy, break organic bonds and can alter the structure of soft
materials,” explains Haugstad. “Both electron beam and X-ray
scattering methods rely on variations of electron density but
the variations in organic materials are meager, requiring selec-
tive staining with heavy elements. The lack of electrical con-
ductivity can result in surface charging. You often need a thin
layer of metal coating on the sample. Sample preparation can
be very challenging for these soft organic materials”

Haugstad and his colleagues at the CharFac have worked
with well over 100 companies and a considerable amount of
their work has been with soft materials, gels, and suspensions.

“There are the additional issues with materials that
have liquid phases, such as colloidal suspensions,” explains
Haugstad. “Vacuum-based methods such as electron micros-
copy require solid samples. The most common approach is
to freeze the sample using cryo-vitrification. Liquid is wicked
away on a metal mesh scaffold (the TEM grid), and then the
sample is plunged into liquid ethane.”

These methods are quite well developed for simple aqueous
systems, but not for non-aqueous systems, and for more complex
or gel phase systems Haugstad sounds a particular caution.

“There are open questions regarding the veracity of
imaged structures; I’'ve seen published examples where the
structure is induced by the cryo-vitrification process rather
than being a characteristic of the material itself.”

It’s a reason to choose your characterization facility with
care!

BRING IN THE FEDS

Alternative, and potentially free, options for accessing sophis-
ticated analytical equipment in the United States are provided
by the US Department of Defense (DOE)-funded Nanoscale
Science Research Centers (NSRCs) and by other govern-
ment-funded facilities such as NIST. These world-class facili-
ties can be used by both academic and industrial researchers
at no cost—if the proposed studies are deemed sufficiently
interesting by a panel of expert (generally academic) review-
ers. Although the majority of the techniques at the NSRCs

are focused on characterizing and controlling the nanoscale
structure of hard materials, such as next generation alloys

and ceramics, there are some methods that are applicable to
foods, cosmetics, or personal and home care products. For
example, researchers from PepsiCo recently used 3D X-ray
imaging capabilities at the Berkeley Lab in Berkeley, California,
to study changes in structure as starch pellets are transformed
into an aerated popped snack. And there is a very good reason
to consider some of these research centers: They have neutron
sources.

YOU MAY NEED NEUTRONS

Neutron scattering and neutron imaging are good at revealing
structure in soft matter. X-rays or electron beams cannot easily
reveal structures that are comprised of lighter elements such
as carbon, oxygen, and hydrogen. But neutrons are even scat-
tered by hydrogen.

The Oak Ridge National Laboratory in Tennessee has two
of the most powerful neutron science facilities in the world—
the High Flux Isotope Reactor, and the Spallation Neutron
Source.

“We have a range of instruments that can be used to
study soft matter,” says Volker Urban, an instrument sci-
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FIG. 1. Overview of Bio-SANS sample area at Oak Ridge National Laboratory

entist at Oak Ridge. “Small angle neutron scattering, SANS,
explores the length scale from 1nm to 100nm; that is where
you find molecular assembly. If you are interested in emul-
sions, micelles, or colloidal systemes, this is the length scale you
need.” (Fig. 1)

Neutron scattering experiments reveal the shape and con-
formation of nano- to micron-scale structures. For example, in
a microemulsion, SANS can measure the average droplet size,
and also the size of the corona. It can reveal the number of lip-
ids or surfactants stabilizing the emulsion droplets and study
this over time to get exchange kinetics. In a surfactant solu-
tion, SANS can differentiate between spherical micelles, worm-
like micelles, or lamella. In a lipid membrane, it can be used to
quantify membrane fluctuations and lipid diffusion.

Neutron imaging provides a complementary picture of a
specific part of the system.

“It’s like X-ray radiography, but while X-ray shows the
heavy elements we can show where the hydrogens are which
is important for soft matter,” explains Urban.

The technique depends on how different materials atten-
uate the neutron beam; the image is the shadow that is cast
under the neutron illumination. Of particular value is the abil-
ity to use neutrons for contrast—to differentiate between dif-
ferent materials based on the relative percentage of hydrogen.

“Lipids or surfactants with long alkyl tails have lots of hydro-
gen,” says Urban. ‘Proteins also have hydrogen but also car-

bon, oxygen, and nitrogen. You can tune the neutron imaging

or scattering experiment to see one or the other, for example to
characterize lipid/protein complexes. In a food product you may
want to know about the distribution of oil or water. In a system
with carbohydrate, protein, and fat you can see where the fat is.”

X-rays or electron beams can damage soft samples, but
the non-destructive nature of SANS and Neutron imaging
means that the same samples can be characterized using
several different techniques.

“Neutrons are low energy so you don’t get radiation
damage. After the sample is scanned to check that it has
not picked up any radioactivity, it can be handed back and
the same material can be used in other characterization
methods. We have found it particularly valuable to combine
spectroscopic methods—IR and Raman—with neutron
scattering,” says Urban.

Urban and his colleagues are interested in studying com-
mercially relevant soft materials, such as foods, personal/
home care products, cosmetics, and so on. He encourages
industrial researchers to contact the Instrument Scientists at
Oak Ridge before submitting a proposal.

“The reviewers recommend proposals based on the nov-
elty of the research or the material,” he notes. “And unfortu-
nately, not many industrial proposals are accepted based on
these criteria. But, we can provide assistance with proposal
writing, and while 75% of our time is devoted to those projects
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that pass the peer review, 25% of our time is discretionary. We
use that time to develop our techniques, but we can also work
on our own projects with industry. Contact us and talk to us!”

OPTIONS IN EUROPE

Peter Schurtenberger is a professor of physical chemistry

at Lund University in Sweden who has considerable experi-
ence in characterization of colloids and complex soft mat-

ter systems. In particular, he is known for the development of
dynamic light scattering techniques that can characterize very
turbid colloidal suspensions such as milk (commercialized by
LS Instruments in Fribourg, Switzerland). In tune with all the
experts interviewed for this article, he emphasizes the value of
using multiple characterization methods.

“Basic understanding and rational design of soft matter—
liquids, colloids, polymers, foams, gels, granular materials, liquid
crystals, and biological materials—requires access to a variety of
advanced, non-standard equipment, and a broad spectrum of
expertise,” says Schurtenberger. “You need static and dynamic
characterization over different length and time scales.”

Schurtenberger’s Institute participates in the European
Soft Matter Infrastructure (EUSMI) program that provides
both industrial and academic users free access to a wide range
of state-of-the-art characterization facilities across Europe
(including funding for their travel and accommodation).

“We want researchers from industry or academia any-
where in the EU to be able to access the world-class facilities
that have been established for this purpose,” he says.

The EUSMI program includes optical and electron micros-
copy tools (University of Edinburgh, UK; University of Bayreuth,
Germany; and the University of Antwerpen, Belgium), light
scattering (Lund University, Sweden; FZ Julich, Germany; and
FORTH Crete, Greece), neutron scattering (Julich Center for

Neutron Scattering, Munich, Germany), and X-ray scattering
(Paul Scherrer Institute, Switzerland). There are also super-
computers for modeling work (FZ Jilich, Germany). In all these
locations, the staff members who work with researchers are
experts in handling soft materials. And this wealth of charac-
terization methods is not exclusively for EU-based companies.
“It is important to point out that 20% of the access time
is accessible to groups where a majority of the users are not
working in the EU,” says Schurtenberger.

CALL THE CONCIERGE

With so many choices in Europe, identifying the most appropri-
ate techniques and the people with the most appropriate exper-
tise can be challenging. This is where Marc Obiols-Rabasa, the
Industrial Liaison Officer (ILO) for the EUSMI program, comes in.

“My role is to help industrial users to identify projects that
could benefit from EUSMI, and look for the most suitable infra-
structure to characterize their material,” he says. “I provide sup-
port as they write the proposal, make the introductions, and get
their visit to the chosen facility settled. The industrial user never
has to take a decision alone. The ILO is there to assist.”

The EUSMI program is only a year old but it has already
attracted some industrial users.

“There have been eight companies that have already per-
formed studies,” says Obiols-Rabasa.

BUT WHAT DOES IT MEAN
FOR MY PRODUCT?

If you are looking to go beyond characterization of your mate-
rial, and to develop a model to relate structure to perfor-
mance, then a longer term relationship with an academic
research group may be a good approach.

Three approaches to characterizing soft materials

There are three general classes of characterization methods that can reveal structure in commercially relevant soft materials:

Scattering methods can characterize struc-

ture within a soft material. Soft materials are
somewhat transparent to radiation such as electrons,
X-rays, neutrons, and in many cases to light (visible, UV, or
Infrared). The radiation is scattered by structures within the
material, and the scattering pattern can be fitted to mod-
els to reveal the sizes and shapes of ordered nanoscale to
micron-sized structures (the existence of characteristic dis-
tances). Depending on the type of radiation that is being
scattered by the sample (light, electrons, X-rays, neutrons)
and the angle at which the radiation hits the object and is
scattered, the ordered arrangements of atoms (crystals) or
the prevalence, sizes, and shapes of larger structures such
as micelles and colloidal particles can be deduced.

Microscopy techniques use reflected radiation

(light, X-rays, electrons, neutrons) to provide an
image of specific portion of the material—the outside sur-

face, or of a slice extracted from the interior of a frozen
sample. Atomic force microscopy (AFM) measures sur-
face attributes such as height and friction with a very sharp
probe testing the mechanical properties of the material
or providing a topographical map as the probe is rastered
across the surface.
Rheological methods measure how easy it is to
deform (squeeze or shear) a material, but in the
hands of an expert the subtle details of that response can
suggest much about the internal structure.

Commercially relevant soft materials can also be stud-
ied using the wide range of spectroscopy methods designed
to reveal chemical structure (which molecules are pres-
ent)—and this can be useful in situations where chemical
degradation is suspected. Special spectroscopy techniques
(e.g., diffusion and spin echo methods in NMR) can be used
to deduce larger scale structures.



There are a number of groups that would be interested
in industrial funding to support their work discerning the fun-
damental relationships between structure and physical prop-
erties in soft materials. These groups typically use simple
model systems, and want to obtain data that is publishable.
Companies may retain the Pl as a consultant, and value the
laboratory as a training ground for future hires. But to charac-
terize commercial products, and solve real-world problems,
companies may wish to target the smaller number of groups
that are interested in this kind of work.

“When companies are looking for a partner to work with,
experience of a characterization method is not enough. The group
needs to be interested in working with complex materials, inter-
ested in solving industrial problems,” says Paschalis Alexandridis, a
professor at the University at Buffalo in New York State, USA.

List of characterization services

We expect this list to grow. The most recent version can

be found at https://docs.google.com/spreadsheets/d/1E-
23hPKRyV1cWWUUIW6dOY1EVKjfcpl2rpMYYOeATIcA/
edit?usp=sharing. Also, if you provide structure character-
ization services and have a proven track record working
with commercially relevant soft materials (foods, cosmet-
ics, personal, or home care materials) please let us know at
https://goo.gl/forms/Bg2GBD210ATE3kee?2.

US UNIVERSITY CHARACTERIZATION FACILITIES:

A list of characterization facilities supported by the National
Science Foundation’s Material Research Science and
Engineering Centers initiative can be found here: https://
mrfn.org/

There are 23 characterization facilities, offering 1,155

instruments and 262 expert users! But the vast majority
of the work carried out in these facilities is not focused on
complex soft materials such as those found in foods, per-
sonal or home care products or cosmetics. The following
facilities have specialized equipment and expertise for soft
matter characterization:

e The University of Minnesota Characterization Facility
provides analytical services, machines for indepen-
dent use (with training). http://www.charfac.umn.
edu/about.html. Contact Greg Haugstad: cfac-dir@
umn.edu.

¢ The Center for Particulate and Surfactant Systems at
the University of Florida and Columbia University in
New York includes optical microscopy, light scatter-
ing, AFM, and rheometry and has a number of indus-
trial members. http://cpass.mse.ufl.edu/. Contact
Hollie Starr: info@perc.ufl.edu.

e Georgetown University Institute for Soft Matter
Synthesis and Metrology provides microscopy,
rheometry, and light scattering. https://softmat-
ter.georgetown.edu/. Contact Daniel Blair: dlb76 @
georgetown.edu.
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Alexandridis is known for his work characterizing and
manipulating the self-assembly of amphiphiles, such as sur-
factants, lipids, proteins, and block copolymers—the building
blocks for soaps and detergents, foods, coatings, and ink.

“My most common interactions with industry occur when
an established product is not performing well, often due to
a change in ingredients. We look at the nanostructure—the
structure that comes from molecular interactions and from
processing. Understanding this will enable you to understand
whatever challenges you face with your product. If you are cre-
ating new materials, or introducing new ingredients, you can
design based on knowledge of this structure,” he says.

Commercial products are necessarily complex, with broad
molecular weight distributions, side-products, and additives
(fragrances, flavors, preservatives) that introduce many vari-

¢ Stanford University Soft & Hybrid Materials Facility
(SMF) does not provide analytical services, but they
do provide machines for independent use (with train-
ing), https://snsf.stanford.edu/equipment/smf/index.
html. Contact tobi@stanford.edu.

¢ The Soft Matter Facility, Texas A&M University will
be opening shortly. It will provide analytical ser-
vices and machines for independent use (with train-
ing). https://somf.engr.tamu.edu/. Contact Svetlana
Sukhishvili: svetlana@tamu.edu.

US GOVERNMENT FACILITIES FOR SOFT MATTER
CHARACTERIZATION USING NEUTRONS:
¢ Neutron scattering and imaging facilities at Oak
Ridge National Laboratory: https://neutrons.ornl.
gov/. Contact Volker S. Urban, urbanvs@ornl.gov, or
neutronusers@ornl.gov.
¢ NIST Center for Neutron Research: https://www.nist.
gov/ncnr. Contact Robert M Dimeo, robert.dimeo@
nist.gov.
e The NIST nSoft Consortium: https://www.nist.gov/
nsoft/about. Contact Ronald L. Jones: ronald.jones@
nist.gov.

EUROPEAN SOFT MATTER INFRASTRUCTURE (EUSMI)
PROGRAM:

Free access to characterization facilities focused on soft
materials at 15 top-level institutions (available for users
outside Europe) https://eusmi-h2020.eu/. Ccontact Marc
Obiols-Rabasa, the Industrial Liaison Officer (ILO): marc@
crcom.se.

CONSULTANTS AND CHARACTERIZATION SERVICES
WITH SPECIFIC INTEREST/EXPERTISE IN CHARACTERIZ-
ING COMMERCIALLY RELEVANT SOFT MATERIALS:
SurfaceChar; contact Dalia Yablon: info@surfacechar.com.
CR. Contact Anna Stenstam: anna@crcom.se.
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FIG. 2. Transmission electron microscopy (TEM) image of a fully hydrogenated canola oil nanocrystal with liquid oil removed using cold

isobutanol. source: Alejandro Marangoni

ables. Characterization results are challenging to interpret, and
publication can be difficult. Like most applications-focused
research groups, Alexandridis’s team uses a range of analytical
techniques, starting with the simplest.

“I assign great value to optical microscopy and rheol-
ogy,” he says. “These techniques, if used correctly, can reveal
information about the sizes and textures of the internal struc-
tures and their response during processing or consumer use.
We also use X-ray diffraction to characterize the crystallinity
in materials such as lipids. Commercial materials are always
multi-component systems, but you can still get insight if you
apply multiple characterization methods to the same system.”

Alexandridis is interested in establishing long-term rela-
tionships with industrial groups. He appreciates the funding,
but also values the interesting challenges and industrially rele-
vant experience it provides for his students.

“Academic and industrial researchers can learn together
how to characterize the specific types of material in the com-
mercial product, and to understand the link between struc-
ture and product, “he says. “I can use industrial money to pay
the students who work on the industrial project (in addition to
other projects). Publication is not essential; it is not the moti-
vation for me.”

Julian McClements, a professor in the Department of
Food Science at UMass Amherst, is also interested in work-

ing on longer-term products studying commercially relevant
materials. McClements specializes in food biopolymers and
colloids, and in the development of food-based delivery sys-
tems for bioactive components. He and his team have consid-
erable experience in characterizing colloidal systems, such as
emulsions, nanoemulsions, starch granules, and biopolymer
nanoparticles using scattering methods and microscopy. For
example, in a recent work they characterized the surface tex-
ture and nanoscale structures of potato granules using confo-
cal laser scanning microscopy (CLSM) and scanning electron
microscopy (SEM), and correlated this with the pasting proper-
ties of the starch.

“We tend to work with industry on specific contracts (typ-
ically 6 months to 2 years). My laboratory rarely does one-off
characterization projects,” McClements says.

A longer term project may make it easier to justify the
time and effort required to set up the collaboration, which can
be considerable in the United States.

“The business aspects of setting up collaboration can be
challenging,” says Alexandridis. “It’s easier to bring your exper-
tise into corporate research in Europe. US universities view
industrial research as a moneymaking opportunity, and there
are challenges about assigning intellectual property. It has
become increasingly complex in recent years, and this can add
significant time and cost.”
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McClements agrees, although he does see some recent
improvements as universities recognize the barriers they have
erected to collaboration.

“UMass has revamped its office dealing with academic-in-
dustry affairs making it much quicker to get contracts started,”
he says.

Alejandro G. Marangoni, a professor at the University of
Guelph in Canada, is known for his work on characterizing and
manipulating lipid systems—in particular for applying X-ray
diffraction methods to the characterization of foods, biolubri-
cants, and cosmetics. He faces a somewhat easier climate for
industrial collaboration than his US colleagues.

“We do a lot of powder X-ray diffraction for companies.
Their needs are pretty complicated,” he says (Fig. 2, page 11).

Lipid crystallization and melting behavior is strongly influ-
enced by other components in the system, for example the
gluten in wheat flour in baked goods. In a recent example,
Marangoni used powder X-ray diffraction to elucidate the crys-
tal structure in a croissant, assessing the solid fat content by
pulsed nuclear magnetic resonance (NMR), and the thermal
behavior by differential scanning calorimetry (DSC). The work
provided insight into the structures that determine baking
behavior and mouth-feel and predicted the consequences of
ingredient changes in laminated bakery products.

“A university-based analytical service laboratory may
have the equipment, but not the personal experience to char-
acterize these materials effectively,” says Marangoni. “In an
academic setting many professors would prefer to work on
simpler model systems which can provide publishable data.
There is a pretty big disconnect between the need and the
supply for characterization services.”

THE FULL SERVICE

The best approach, particularly if you need information fairly
quickly, may be to work with a characterization consultant or
consulting company with experience in your specific industry.

Dalia Yablon runs the SurfaceChar AFM measurement ser-
vice in Sharon, Massachusetts.

“I've recently characterized both food materials and per-
sonal care products on behalf of industrial clients,” she says.

Atomic Force Microscopy (AFM) is often called on to mea-
sure sample adhesion and modulus in addition to providing a
topological map of the sample surface (no other technique can
do this on such a small length scale).

“I've studied properties of hair as a function of condi-
tioner use or treatment type,” says Yablon. “I’'ve also identified
the nano- to micron-scale structures responsible for unwanted
stickiness during food processing, and characterized the adhe-
sion of edible food coatings. These types of material are chal-
lenging because the samples tend to be heterogeneous and
can be difficult to handle. Even relatively simple AFM topogra-
phy imaging can give misleading results if it is not conducted
correctly.” (Fig. 3)

CR Competence AB in Lund, Sweden, works with about
20 companies each year, and is focused on characterization
of commercially relevant soft materials using a wide range of
techniques including scattering techniques (light, X-rays, and
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FIG. 3. Atomic Force Microscopy (AFM) image of nano-sized
domains of rubber embedded in a thermoplastic matrix creat-
ing an impact copolymer designed to absorb impact but maintain
stiffness in applications from appliance linings to sneakers and
yogurt cups. Source: Dalia Yablon, SurfaceChar.

neutrons), surface imaging and characterization, and advanced
NMR methods.

“We have worked with companies in Japan, Germany,
France, Italy, UK, Denmark, Switzerland, Netherlands, Spain,
Finland, Norway, Indonesia, and Turkey. We’ve only worked
with one US company so far, but our relationship with P&G
goes back more than 10 years,” says Anna Stenstam, the
co-founder and CEO of the company

A typical project for CR compares different formulations
to assess how structure relates to product performance or sta-
bility. Changes in surface deposition behavior can be linked to
structural information obtained from small angle X-ray scatter-
ing (SAXS) and to aggregation behavior characterized by NMR.

“Analysis of the effects of charge densities, incorporation
of surfactants, and processing steps on active release, product
stability, and film formation on a specific surface are typical
requests,” says Stenstam.

Most of the work done by CR is on specific characteriza-
tion projects with deliverables and go/no go points, but they
also provide consultancy on an Ad hoc basis with a monthly
retainer or on an hourly basis.

“This is useful so a team can call us without asking a man-
ager first, or when we are discussing a project with our cli-
ents, or reshaping the project based on new findings,” says
Stenstam. “We can be super agile.”

According to Eric Johnson, a research fellow, with P&G
Beauty, “CR has brought great insights and value to real world
problems in our product development cycle. They have a great
balance of being focused on the end product and also bring
best in class scientific thinking and approaches.”

“Our objective is to provide a scientifically sane basis for
business decisions. That basis can come from structural char-
acterization set in context,” says Stenstam.

Fiona Case is a freelance writer based in San Diego California.
She can be reached at Fiona@casescientific.com.
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The AOCS Laboratory
Proficiency Program (LPP)
through the years

Frank Hahn can tell you the details of a method off the top of his head. Want to know the moisture
content in cotton seed? “You weight out 10 grams of cotton seeds into a dish and put it in an oven
for 3 hours at 130 degrees C,” says Hahn. “At the end of three hours, you take it out and re-weigh

it. Your loss is what is evaporated out. That is your moisture.”

Hahn owns and operates Hahn Laboratories in Columbia, South Carolina. The company has served as an analytical support
laboratory for seed oil manufacturers for over 70 years. Hahn's father, Col. Edward R. Hahn established the company in 1947. They
are part of a cluster of independent laboratories whose oil chemists established the American Oil Chemists’ Society (AOCS). Such
laboratories are still dedicated Society members and provide an important service in the industry.

¢ Multigenerational laboratories have
been part of the American Oil Chemists’
Society (AOCS) since its inception, and
value the accreditation that the AOCS
Laboratory Proficiency Program (LPP)
brings.

¢ The LPP gives analytical laboratories

the opportunity to evaluate their
performance against more than 500
other participants.

¢ The program is looking to the future,
rolling out a new series in 2020, and
considering untapped product areas
that need standardized methods.

Michael Hawkins started working in his father’s lab in 1983, but the
legacy of Barrow-Agee, in Memphis, Tennessee, stretches back a hundred
years. Hawkins says he has seen a lot of changes over the years—new
technology has made some analysis methods faster and safer—but the
AOCS Laboratory Proficiency Program (LPP) has been a constant. “The
benefit to us is showing your customers that you are doing good work,”
says Hawkins. “It is a valuable tool for the lab and a necessary one too.
We also use it for quality control.”

AOCS has been central to the lives of Hahn and Hawkins for decades.
Though their fathers have passed, the two men continue serving the
analytical needs of companies in the fats and oils business guided by the
standards established by AOCS methods. They are proud to be a part of
the LPP to provide validate product composition data to their customers.

SIMPLE BEGINNINGS

Like AOCS itself, Hahn Laboratories can credit its start to cotton. Edward
Hahn attended Georgia Tech University in Atlanta, Georgia, in the 1930s.
As a chemical engineering major, he had the opportunity to co-op with a
local business to put himself through school, working one semester then
taking classes the next.

After the American Civil War ended in the late 1800s, the city of
Atlanta rebounded from the destruction it suffered by focusing on manu-
facturing. Cotton was the primary crop in the region. Large cotton textile
plants in the city originally viewed cotton seeds as waste, but eventually
realized seeds could be monetized. Oil in the seeds was purified and sold
as cooking oil, and remaining seed cake was processed into agricultural
feed and fertilizer.
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As the industry grew, business owners determined that
they could measure the value of their seed products by quan-
tifying the moisture content in the seeds. Analytical chemis-
try proved to be an asset in securing the highest possible price
for cotton seed oil by proving its superior quality. At the turn
of the nineteenth century more cotton oil seed manufactur-
ers included chemists among their staff, but smaller companies
without this internal resource relied on private outside labs to
validate their products.

To establish industry standards for analytical procedures,
these chemists formed what would eventually be named the
American Oil Chemists’ Society. One of the founding members,
Thomas C. Law, started Atlanta’s first industrial laboratory
devoted to oil mill work in 1903. Thirty years later, while a stu-
dent at Georgia Tech, Edward Hahn spent a semester working
with Law in his oil analysis lab.

“He worked with a lab in Atlanta, by the name of Law &
Company one summer while he was going through school,”
says Hahn. “T.C. Law had a testing laboratory in Atlanta, and
that is how my dad got his start.”

Edward Hahn graduated from Georgia Tech in 1932.
Finding it difficult to acquire a job during the great depression,
he joined the United States Army in 1940. He planned to serve
for only a year according to his son, but in 1941, he was sent
to fight in World War Il after the bombing of Pearl Harbor. He
served seven years in the Army before retiring to start his own
laboratory in Columbia, South Carolina, in 1947. Back then,
Hahn Laboratories mostly tested cotton seeds for their mois-
ture, fatty acids, and ammonia to provide millers with a grad-
ing on the product they were purchasing from a cotton gin.

Michael Hawkins’ family business had a similar start.
Hawkins’ father, Lynn, needed a summer job while attend-
ing college in Memphis, Tennessee. “Woodson-Tenent
Laboratories called the school looking for some part-time help,
and he just happened to be in the office at the moment they
called,” says Hawkins. “That is how he ended up in this busi-
ness.” His father soon began working there full-time.

PROFICIENCY TESTING

The lab was a competitor to Barrow-Agee, one of the first
cotton seed analysis labs to open as the seed oil industry grew
out of the South and spread into mid-western states. Barrow-
Agee was established in 1917, by two of the founding fathers
of AOCS, E.R. Barrow and G. Worthen Agee. Hawkins worked
for Woodson-Tenet until 1972, when he and a partner opened
their own lab. In 1975, the two purchased Barrow-Agee and it
has been in the Hawkins family ever since.

Michael Hawkins started working at his father’s com-
pany in 1983. “l was just following in my father footsteps,”
says Hawkins. “He told me to go to college and get a business
degree, so that is what | did.” Hawkins says there was so much
work at the laboratory that he quit school a year shy of his
degree. “I have been a junior [at the University of Memphis]
since 1984,” he says with a laugh.

LABS IN THE NEW MILLENNIA

Both Hawkins and Hahn say it has been fascinating to watch
their families’ businesses change over the years. They have
both seen steady growth through the decades. “In 1983, if we
got a hundred samples, we thought we were busy,” he says.
“Now it is not uncommon for us to get in excess of a thou-
sand samples a day.” Hahn adds that his business serves a
wider audience today than it did when he started. “Instead of
just coming from the 48 states, our customers are much more
international,” he says.

Technology has obviously had a significant impact on
the analysis conducted in their laboratories. “Starting in the
80s and doing this for 36 years means seeing a lot of things
change,” says Hawkins. He says the technical advancements
that have led to method improvements have been particu-
larly welcome. One method he and his father were happy to
see updated was the Kjeldahl method for analyzing the protein
content in meal.

“Kjeldahl was originally a digestion in sulfuric acid with a
couple of other chemicals,” says Hawkins. “It was a nasty test.
Very technique oriented. You had to be really good to per-
form that test accurately.” The advent of the gas chromato-
graph provided an opportunity for the development of a new
method which the Hawkins gladly helped establish. “The com-
bustion method that we use now really impacted our ability to
push samples through the lab, because the Kjeldahl method
was so labor intensive and slow,” he says. “It became a much
safer test to run.”

Both men say that the LPP has been a valuable measure
for how their scientists and the equipment they use are per-
forming. Despite routine calibration of their instruments, they
have both had the rare experience of the LPP identifying a
quality control problem and providing an opportunity for a
correction.

More often, the program provides a sense of pride. “It
is valuable in your sales efforts, but it is also valuable in your
quality program,” says Hawkins. “The LPP series is valuable to
our business,” says Hahn. “l don’t think we would be able to
exist without being able to prove we can do what we say we
can.” Both men look forward to getting their results back from
the series and finding that their data coincide with the results
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of all the other labs that participated. Hahn says he even keeps
the samples to rerun the series months later as an internal
check.

THE FUTURE OF THE LPP

Cotton seed is not used for human consumption as much as it
was in the past. Hahn Laboratories now mostly analyzes cotton
seed that will be added to dairy feed. Hahn says his company
also stays busy with a range of tests on the quality of other
oils, as well as, fats, grease, and meal. He continues to run the
company as he has for the past 30 years. His role is not likely to
change any time soon. All three of Hahn’s sons have worked in
the lab, but have since gone on to other careers. Hahn is happy
with the responsibility of maintaining his father’s legacy. He
once asked his father why he worked so hard. “He said, ‘Frank,
| am their chemist. They don’t have a chemist. So, | am going to
make sure that what | do is correct,”” says Hahn.

In 2018, Hawkins sold Barrow-Agee. The new owners
adjusted the company’s leadership and hired a new CEO. They
expanded their analytical capabilities with new instrumenta-
tion and with experts in the areas of metal contaminants and
biofuels. Hawkins has stayed on to work in grain analysis, one
of his primary areas of focus for nearly 40 years.

AOCS continues to adjust and improve methods to keep
pace with demands in the fats and oils industries. In 2019, the
LPP will add a series on pulses analysis after an introductory
partial-year test. The series currently contains five analytical
methods, with more being added as the series is expanded
to a full year. The organization is also working to adopt ISO
(International Organization for Standards) methods for this
new pulses series. In addition, AOCS is collecting methods
for future LPP series, such as the latest planned for release in
2020.

Rebecca Guenard is the associate editor of Inform at AOCS. She
can be contacted at rebecca.guenard@aocs.org.
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SURFACTANTS AND DETERGENTS

Smart soft materials
based on fatty acids

Anne-Laure Fameau, Bhuvnesh Bharti, and Orlin Velev

¢ Although fatty acid soaps comprise the
oldest natural surfactants, using fatty
acids and their salts to develop smart
soft materials is an idea that has just
recently gained considerable attention
from the scientific community [1-2].

¢ Fatty acids and their soaps are naturally
pH- and thermo-responsive surfactants,
which has evoked renewed interest
from industry as well [3].

¢ This article reviews two approaches for
using fatty acid soaps to design smart
soft materials. In one, we used self-
assembly to design multi-responsive
aqueous foams. In the other, we
used directed-assembly to obtain
ultraflexible, multi-responsive filaments
and networks [1-2,4-7].

Soft materials which respond to external stimuli, such
as foam and emulsion systems, are on the leading edge
of materials research. Their macroscopic responsivity
relies on the ability of multiphasic systems to react at
microscopic or mesoscopic scales. Stimuli-responsive
surfactants that can change their structure in response
to a trigger such as pH, temperature, or light are par-
ticularly attractive due to their versatile applications

in various fields, such as pharmaceutics, biomedicine,
and nanomanufacturing. A change in the molecular
design of a surfactant activated by stimuli can affect its
self-assembled structure in water and interfacial activ-
ity, which can in turn control macroscopic properties

such as emulsion and foam stability.

As the surfactant industry strives for sustainable development, it is
searching for environmentally safer surfactants from renewable sources
to replace petrochemical-based ones. Fatty acids, which are anionic sur-
factants, originate from renewable resources that are available in large
amounts in nature. They are also biocompatible. [3]. Fatty acid molecules
have an aliphatic tail and a polar headgroup. As a function of medium
conditions, the alkyl tail can be in its crystalline or liquid state, and the
headgroup can either be protonated (-COOH) or deprotonated (-COO-).
Due to these intrinsic properties, fatty acid molecules behave as respon-
sive surfactants under the action of pH, salt, and temperature. Changes
occurring at the molecular level under stimuli lead to changes in the
self-assembled structure of fatty acids in aqueous solution at the meso-
scopic scale, which controls physical properties at the macroscopic scale.

This article highlights how fatty acids as responsive surfactants can
be used to design smart soft materials. It also illustrates how the self-as-
sembly of fatty acid soap can be used to produce multi-stimuli respon-
sive foams [1,3—-6]. Responsive foams have changeable states that can
can be reversibly tuned between ultrahigh stability and immediate



destabilization under stimuli [1]. Other technologically import-
ant materials are made by assembling colloidal particles into
structures that can be simple chains or filaments. A variety of
techniques are available to assemble particles into chains, but
so far it has proven challenging to make flexible permanent
chains. We developed a new method for assembling flexible
particle chains based on capillary attractions between particles
coated with liquid fatty acids. This method is broadly similar to
the way sandcastles are bound by small volumes of liquid. Here
we explain how the fatty acid capillary bridges between col-
loidal particles can be used to provide new opportunities for
assembling particles in the form of responsive filaments, and
self-repairing networks [1-7].

MULTI-RESPONSIVE AQUEOUS FOAMS
BASED ON FATTY ACID SOAPS

An aqueous foam is a dispersion of gas bubbles in a fluid aque-
ous phase. A foam is a thermodynamically unstable system,
and any foam vanishes with time. One of the prerequisites to
obtain a foam is to use a stabilizer which can adsorb at the gas/
liquid interface. Fatty acids salts are surfactants known to eas-
ily produce foams [3]. Such foam stabilizers have to produce
an irreversibly absorbed elastic layer at that interface, pre-
venting film breaking between bubbles (coalescence) and gas
diffusion (coarsening). Moreover, the stabilizer has to limit the
drainage due to the gravity in the foam liquid channels. Stable
foams will be the ones for which these three concurrent desta-
bilization mechanisms (drainage, coalescence, and coarsening)
are drastically slowed down. Responsive foams are foams for
which the stability can be switched from low to high stability
under an external stimulus [3].

To design responsive foams, we used specific fatty acid
soaps based on the 12-hydroxystearic acid (12-HSA) [1]. 12-HSA
is a widely available molecule that is synthesized from the
hydrogenation of a sustainable material, i.e., ricinoleic acid,
and is available in large amounts at low cost. The 12-HSA is a
long-chain fatty acid which crystallizes in water, limiting its use
as foam stabilizer. To disperse the 12-HSA in water, we used
various soluble organic counter-ions, such as amino acids or
alkanolamines [6]. Under such conditions, the 12-HSA mole-

Stable Foam

i=6 months

Temperature
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cules self-assembled into multilayer micron-size tubes of about
10 micrometers in length and 600 nm in diameter (Fig. 1).
Foams produced from the 12-HSA tubes were stable for sev-
eral months and termed ultrastable. This high stability origi-
nates from the presence of 12-HSA tubes both jammed in the
foam liquid channels between the air bubbles and adsorbed at
the air/water interface, which prevents foam destabilization by
reducing the three main destabilization mechanisms: drainage,
coalescence, and coarsening.

Upon heating, the 12-HSA tubes transformed into nano-
sized spherical micelles in water due to the alkyl chain melt-
ing process triggered by temperature. This led to a change in
the packing parameter. The transition from tubes to micelles
is reversible and happens at a precise temperature depend-
ing on both the type and concentration of the counter-ion
used to disperse the 12-HSA. Thus, the temperature transition
between tubes and micelles can be easily and precisely tuned
between 20°C and 75°C. The disappearance of the 12-HSA
tubes into micelles inside the liquid films by heating the foam
above the characteristic tube-to-micelle structural transition
temperature led to a rapid and complete destruction of the
foam. The foam was much less stable in the absence of tubes,
since fatty acid micelles are known to make films with weak
stability (Fig. 1). Remarkably, on decreasing the foam tempera-
ture below the transition temperature between tubes and
micelles, tubes were re-formed inside the foam liquid channels
between the air bubbles. The destabilization was completely
stopped, and the foam became ultra-stable again. This transi-
tion was almost instantaneous and completely reversible. The
origin of the foam responsiveness at a macroscopic scale is
directly linked to the modification of self-assembled structures
at the mesoscopic scale triggered by temperature, which is in
turn controlled by the alkyl chain state at the molecular level
[6].

The responsiveness of the foam is not limited to thermally
induced stabilization-destabilization, and can be programmed
by chemical design and composition of the liquid forming the
foam. Recently, we obtained responsive foams from 12-HSA
mixed with colloidal particles that enable destabilizing foams
when light is used as an external stimulus. The foam stability

Destabilized Foam

FIG. 1. lllustration of the ability of 12-HSA tubes to produce foam, which can remain stable for several months but be destabilized in few
minutes by increasing the temperature above the characteristic transition temperature. This leads to the formation of spherical micelles
inside the foam. The transition between stable and unstable foam is completely reversible.
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FIG. 2. lllustration of the ability of 12-HSA tubes to form foams that are stable for months. Such foams can be destabilized in few minutes
by increasing the temperature above the transition point, leading to the formation of spherical micelles inside the thin film and lamellae.
The transition between stable and unstable foam is completely reversible.

is controlled in a contactless way [4]. Indeed, it is known that
as a control stimulus, light offers significant advantages over
temperature. Light can be focused at a precise location with-
out direct contact with the foam [5]. We found a simple and
efficient way to make the 12-HSA tubes photosensitive: by
combining them with carbon black particles (CPB) which con-
vert light stimulus to heat by a photothermal effect [4]. Both
CPB and 12-HSA tubes are trapped in the foam liquid films and
lamellae, leading to ultrastable foams. Under UV or solar illu-
mination, CPB particles absorb light, causing an increase in
temperature inside the foam liquid channels above the tem-
perature transition from tubes to micelles. This results in very
rapid foam destabilization (Fig. 2). The foam can be re-formed
and destabilized for multiple cycles without changing the com-
position of the system. To obtain foams responding to multi-
ple stimuli, we extended the previously described approach by
replacing CBP with carbonyl iron (Cl) particles, which are mag-
netic. Magnetic particles are known to also be intense absorb-
ers of light irradiation. The use of Cl particles in place of CBP
still resulted in the destabilization of the foam system by light.
However, we were also able to easily destabilize these ultrast-
able foams at room temperature by the application of an
external magnetic field (Fig. 2). Therefore, by mixing magnetic
particles with 12-HSA tubes, we easily obtained foams that
exhibited stability and could be tuned by three stimuli: tem-
perature, light, and magnetic fields (Fig. 2) [4].

Another approach to designing photoresponsive foams
based on 12-HSA is to use the well-known response of fatty
acids to pH changes [3]. The pH of the aqueous medium makes
it possible to tune the degree of ionization of the polar head-
group between the protonated (-COOH) and deprotonated
state (-COO-). This, in-turn, alters the effective area of the fatty
acid headgroup due to hydrogen bonding and corresponding
molecular packing parameter.

Our idea was to combine fatty acid self-assemblies with a
photoacid generator molecule (PAG) in solution [5]. PAGs are
commercially available, relatively inexpensive compounds,
which get photolyzed by UV light. The photolysis of the PAG
in aqueous solution results in the generation of an acid and
causes a decrease in the pH. We mixed 12-HSA with an excess
of counter-ion salt in water. In these conditions, all the 12-HSA

molecules were in a deprotonated state, leading to a high
headgroup area. This results in a low packing parameter, and
formation of spherical micelles. The PAGs were added to the
12-HSA micelles solution. After applying UV irradiation, the
PAGs get photolyzed and generate acid, inducing a progressive
pH decrease. The change of pH occurring during UV irradia-
tion leads to the protonation of some deprotonated 12-HSA
molecules, producing carboxylic group (-COOH). When the
two molecular forms (protonated and deprotonated) coex-

ist, hydrogen bonding formation reduces the headgroup area.
This leads to higher packing parameter values and, in turn, to a
change from self-assembly to the previously described micron-
size multilamellar tubes. By applying UV irradiation, 12-HSA
tubes are recovered in water. Therefore, when the initially
unstable foam with small micelles is subjected to UV irradi-
ation, tubes are formed inside the foam and become stable.
These foams are photo-stabilized due to the pH effect on the
head group of the 12-HSA molecules unlike the previous foams
described which were photo-destabilized due to alkyl chain
melting phenomena.

Aqueous foams are widely used in industry. Specific indus-
trial processes, such as washing and material recovery, can
benefit both the formation of a stable foam as well as con-
trolled foam destabilization [8]. Previous approaches to rapid
destruction of foam on demand typically require the addition
of environmentally hazardous chemical de-foaming agents. In
view of their numerous applications, the alternative approach
of designing responsive foams with simple components such as
fatty acid soaps was an important discovery [8]. It opened new
scientific research areas both of fundamental interest and with
potential for commercial applications. The field has grown rap-
idly following this work, as other fatty acid-aggregated struc-
tures have been shown to be efficient in producing similar pH
and thermo-responsive foams [9-10].

RESPONSIVE NETWORK AND FILAMENTS

We also used fatty acid soaps to design other types of soft,
responsive, and reconfigurable materials based on particles,
including chains, filaments and flexible networks [2, 7, 11]. The
best known example of reconfigurable materials based on par-
ticles and multiphasic liquid is the sandcastles, which are made



of sand and water. The water wets the surface of the grains
and forms capillary bridges between them, holding the sand
particles together into a complex shape (Fig. 3).

Our approach to the assembly of colloidal particles was to
use capillary bridges between particles as a mean of binding
them together in aqueous solution. We mixed the 12-HSA fatty
acid described previously with iron oxide magnetic nanopar-
ticles in water [2]. The fatty acid salts condensed onto the
nanoparticles surfaces forming a fluid shell (Fig. 4). We then
used an external magnetic field to overcome the weak electro-
static repulsion between the fatty acid coated particles, and
to enable the assembly process. Upon application of a mag-
netic field, these coated particles assembled into permanent
filaments along the direction of the applied field (Fig. 4). When
the particles were attracted by the magnetic dipolar force, the
nanoparticles formed a capillary bridge. After switching off the
magnetic field, the assembled filaments retained their shape
due to the capillary bridges between the particles [2].

The liquid bridges between the particles allow for friction-
less particle-to-particle rollover, giving rise to a very high flex-
ibility of the filaments (Fig. 5). For example, when a filament
is driven by a rotating magnetic field, it follows the direction
of the applied field and forms curled structures with multiple
loops (Fig. 5a).

The liquid fatty acid shells surrounding the particles are
also a source of high “stickiness” between particles and fil-
aments. This stickiness can be used to assemble more com-
plex hierarchical structures by using an external magnetic field
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FIG. 3. lllustration of the formation of capillary bridges between
sand particles when they are wetted by water, leading to the for-
mation of “sandcastle” structures.

[7-11]. When the particles enter into contact with other par-
ticles or filaments, they “stick” to each other due to the fatty
acid shell. This makes it possible to make various responsive
complex soft architectures. For example, microrobots made of
these particles can be spatially driven by a magnetic field and,
on contact, collect all the filaments and particles surround-
ing them (Fig. 5b). In addition, the liquid shell and bridges can
be broken and re-formed on demand. We demonstrated the
potential impact of this ability of capillary bridge filaments on
future material design by magnetically “healing” a ruptured
network. Here, we assembled a network of capillary bridged

1% step: Formation of Fatty acid capped Magnetic Particles

...0

Magnetic
particles (MPs)

Fatty aud
soaps

of — @

Fatty acid
capped MPs

2" step: Formation of filaments under Magnetic Field

. o Magnetic
o ¢ field
MPs with
adsorbed FA

Flemble magnetlc fllament
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FIG. 4. lllustration of the formation of soft liquid-bound nanoparticle structures and filaments. Fatty acid-capped magnetic particles
are formed in the first step after dispersing magnetic particles into a fatty acid soaps aqueous solution. Then, in the second step, upon
application of a magnetic field, the particles align along the direction of the applied field, enter into contact, and form capillary bridges

between them.
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a) Single Filament under rotating Magnetic Field

b)) Microrobot made of Filaments under rotating Magnetic Field

FIG. 5. (a) Microscope images highlighting the high flexibility of a single magnetic fil-
ament in a 2D rotating field. When subjected to the rotating magnetic field, the fil-
aments form multiple curls without breaking due to the liquid capillary bridges
between the particles, leading to a perfect particle-to-particle rollover. (b) Sticky
ultraflexible magnetic filaments assemble into a magnetic microrobot that can attach
to other surrounding filaments and form additional capillary linkages. The external
rotating magnetic field provides the control over the microrobot motion. Adapted
with permission from [2].

magnetic filaments in aqueous solvent, and then precisely ruptured the network
at a desired location using a stylus as shown in Fig. 6. An application of an exter-
nal magnetic field normal to the primary axis of network damage, helped re-con-
nect the network. This reconnection was driven by the magnetic dipole-dipole
attraction between the nanoparticles, forming filament networks at the two ends
of the ruptured site (Fig. 6, page 22) [2]. We found that the reconnected filaments
remained in their “healed” state after the external magnetic field was turned off.
This can be attributed to the formation of new capillary bridges between the dam-
aged ends of the filaments, which allowed the connected state of the filament to
be regained, thus repairing the ruptured network.

The fatty acids retained their stimuli-responsiveness while forming the cap-
illary bridges between the magnetic nanoparticles. We used this stimuli-respon-
siveness to direct the on-demand disintegration of the network structures upon
inducing liquid-to-solid phase transition of the fatty acid in the capillary bridges
[2-11]. The temperature-driven filament disintegration of pre-assembled filaments
is shown in Figure 7, page 23. Here, the dispersion temperature corresponds to
the characteristic temperature of the phase transition of the fatty acid alkyl chain
between the fluid and solid state. Above the phase transition, all the fatty acids
have their alkyl chain under liquid state, forming a fluid shell surrounding the par-
ticles and liquid capillary bridges. However, when the alkyl chain solidified upon
cooling, the bridges were not in liquid state, became brittle, and were easily bro-
ken. Thus, we can easily break and re-form on demand the capillary bridges by
modifying the temperature above or below the phase transition of the corre-
sponding fatty acid soaps. The filaments are thermoresponsive materials, where
the characteristic formation/disintegration temperature of the network can be
programmed in the temperature range of 10°C—80°C by tuning the nature of the
fatty acid soaps (salts, alkyl chain length, sides groups, and so on.) [11].

To summarize these new types of multiphasic structures, we demonstrated
a simple way to assemble particles based on the use of fatty acids. The fluid fatty
acid bridging provided an unusual means of particle-to-particle linkage, imparting
ultrahigh flexibility and self-healing properties to the assembled structures, as well
as thermo-responsiveness. The use of fatty acids to bind various types of particles
in bulk could be applied in a wide range of applications such as 3D printing, food,
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Regenerated network Filament network

FIG. 6. Microscope images showing a 2D gel-like network made from magnetic filaments. The filament network is broken by a sharp
stylus. The network is repaired instantaneously by the application of a magnetic field. When the filament ends touch each other, they
stick together (due to the liquid fatty acid shell surrounding all the particles) and reform the capillary bridges, leading to a self-repairing

network. Adapted with permission from [2].

and cosmetic products [12-13]. A similar approach has recently
been used to design a new type of toothpaste [14].

As we have just shown, our scientific approach to the
design of responsive soft-materials is to find ways to use natu-
ral molecules as key components [3]. Fatty acids are the fun-
damental building blocks of all lipids in living matter, natural
molecules that are directly available from renewable resources
in large quantities. Since lipids are the main components of
the skin and cellular membranes, they are also biocompatible
Large quantities of fatty acids can be extracted from agricul-
tural and food by-products and transformed into value-added
new materials [14]. Due to their intrinsic responsivity to pH,
salt, and temperature, we used them to design various respon-
sive soft materials [3]. Moreover, fatty acids can serve as solvo-
surfactants: In their protonated form (-COOH) they behave like
oil (solvent), but under their deprotonated form (-COO), called
soap, they behave like a surfactant. Using innovative chemical

[1] Fameau, A-L., et al., Angewandte. Chemie Int. Ed 50:
8264-8269, 2011.

[2] Bharti, B., A-L. Fameau, M. Rubinstein, and O. Veley,
Nat. Mater. 14: 1104-1109, 2015.

[3] Fameau, A-L., A. Arnould, and A. Saint-Jalmes, Curr.
Opin. Colloid Interface Sci. 19: 471-479, 2014.

[4] Fameau, A-L., S. Lam, and O. Velev, Chem. Sci. 10:
3874-3881, 2013.

[5] Fameau, A-L., A. Arnould, M. Lehmann, and R. von
Klizing, Chem. Comm. 51: 29072910, 2015.

[6] Fameau, A-L., F. Cousin, R. Derrien, and A. Saint-Jalmes,
Soft Matter 14: 2578-2581, 2018.

[7] Bharti, B., A.-L. Fameau, and O.D. Veley,
Magnetophoretic assembly of flexible nanoparticles/lipid
microfilaments, Faraday Discussions 181: 437-448, 2015.

engineering approaches to harness these characteristics has
opened new pathways for making multifunctional materials,
including responsive foams, magnetically manipulated struc-
tures, and self-repairing gels.

Anne-Laure Fameau works for L'Oréal company in the Physical-
Chemistry Department. She received her Ph.D. in Physical
Chemistry from the University of Nantes in France, in 2011. At
the end of 2011, she obtained a permanent staff position at the
French National Institute of Agricultural Research (INRA). In 2013,
she spent 6 months as a visiting scientist in the group of Prof.
Velev at North Carolina State University in the USA. In 2014, she
was awarded an Agreenskills Fellowship from the European Union
to spend 6 months as a visiting scientist in the group of Prof. von
Klitzing at Technische Universitdt Berlin in Germany. In 2015,

she joined L'Oréal company. In 2018, she received the European
Young Lipid Scientist Award. Her past research interests were in
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FIG. 7. Microscope images showing the disintegration of the
filaments by decreasing the temperature below the phase
transition of the fatty acid alkyl chain between the fluid and
solid state

the field of responsive soft materials based on lipids with a partic-
ular emphasis on foams and interfaces. Her research was focused
on the development of these systems and their detailed struc-
tural characterization using scattering techniques such as Small
Angle Neutron and X-ray Scattering (SAXS and SANS). She can be
reached at anne-laure.fameau@rd.loreal.com.

Orlin Velev is a Frank and Doris Culberson Distinguished
Professor at NC State University. He received a Ph.D. degree from
the University of Sofia, Bulgaria (1996), while also working for
one year in Japan. Velev accepted a postdoctoral position and
later became research assistant professor at the Department

of Chemical Engineering, University of Delaware. In 2001, he
formed his new research group in the Department of Chemical
and Biomolecular Engineering, NC State University, where he
was promoted to chaired professor in 2009. Velev has contrib-
uted more than 200 publications and has presented more than
250 invited presentations. His awards include, among many oth-
ers, NSF Career, AIChE Andreas Acrivos Award for Professional
Progress, and ACS Langmuir Lecturer. Velev has been elected to
an ACS Fellow and MRS Fellow. He has established a record of
innovative research in the areas of colloids and nanostructures
with electrical and photonic functionality, biosensors, micro-
fluidics, and nanomanufacturing. Velev has pioneered novel
nanoparticle materials, Janus and special shape particles, and
responsive active materials and microstructures. Prof. Velev can
be reached at odvelev@ncsu.edu.

Bhuvnesh Bharti is an Assistant Professor in the Cain Department
of Chemical Engineering at Louisiana State University. He received
his Ph.D. from Technische Universitdt Berlin, Germany, and did
his postdoctoral work at North Carolina State University. His
current research interests include protein-nanoparticle interac-
tions, directed and self-assembly of colloids, and out-of-equilib-
rium active matter. Prof. Bharti’s group is focused on applying
fundamental colloid science and engineering to develop new
eco-friendly alternatives to plastics and chemicals used in food
packaging industry, and large-scale oil-spill remediation. Prof.
Bharti can be reached at bbharti@/su.edu.
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AOCS MEETING WATCH

October 8-11, 2019. 18th AOCS Latin American
Congress and Exhibition on Fats, Oils and Lipids, Bourbon
Cataratas Convention & Spa Resort, Foz do Iguacu, Brazil.

November 5-7, 2019. AOCS Pulse Science and
Technology Forum. Courtyard by Marriott, Toronto,
Canada.

November 8-10, 2019. 2nd AOCS China Section
Conference: Health, Advanced Processing, and
Value-Added Utilization, Zhujiang (Pearl River) Hotel,

Guangzhou (Canton), China.

April 26-29, 2020. AOCS Annual Meeting & Expo, Palais
des congres de Montréal, Montréal, Québec, Canada.

May 2-5, 2021. AOCS Annual Meeting & Expo, Oregon
Convention Center, Portland, Oregon, USA.

May 1-4, 2022. AOCS Annual Meeting & Expo, Hyatt
Regency Atlanta, Atlanta, Georgia, USA.

For in-depth details on these and other upcoming meet-
ings, visit http://aocs.org/meetings or contact the AOCS
Meetings Department (email: meetings@aocs.org;
phone: +1 217-693-4831).
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A

AOCS 2019
award recipients

AOCS honors those individuals and institutions who have taken research and technology to the
next level, who have advanced the quality and depth of the profession, and who have lever-

aged their knowledge for the benefit of the Society. We congratulate all the 2019 award recipi-
ents! Awards nominations for 2020 are now open! Visit aocs.org/awards to learn more about each

award and how to submit.

SOCIETY AWARDS

AOCS AWARD OF MERIT

Recognizes an AOCS Member who has displayed leadership
in administrative activities, meritorious service on AOCS
committees, or performed an outstanding activity or service.

Michael J. Boyer is the President of AWT
Management Services, which focuses

on business strategy and environmental
management issues. He earned a BS and
MS in civil engineering with a minor in
chemistry from the University of Missouri
— Columbia. He
has 40 years of
experience in
agribusiness water, wastewater, and

66 MICHAEL HAS
SERVED ON MANY
COMMITTEES,

by-products management. Mr. Boyer WITH HIS

has worked at 200 oilseed, vegeta- LEADERSHIP
ble oil, biodiesel, corn processing, and OF THE AOCS
related facilities and developed sus- FOUNDATION

BEING THE MOST
SIGNIFICANT. 33

tainability plans for numerous private
sector companies in these businesses.
In addition, he has authored 50+
papers and presentations in related areas through AOCS and
other public forums. Mr. Boyer’s current interests and research
include managing environmental and sustainability issues for
the agribusiness and related industries.

Mark W. Collison received his PhD from
lowa State University in biochemistry,
where his research was on heart metab-
olism related to ischemia. He took a job
with Pharmacia in tech support for their
biotechnology division, working on pro-
s tein preparation and analysis. In 1987,
he moved to the research division of
Nabisco and worked on enzyme tech-
nology in baking systems. He moved to Bayer in 1989, mov-
ing from bench chemist to group leader to head a research

group working on natural antimicrobi-
als for food. Unfortunately, that work
was cancelled after two years due to
business economics, and Dr. Collison
took over an analytical group support-
ing the citric acid division. He moved
to Archer Daniels Midland to take
over the research analytical group in
1997, when Bayer was selling the citric
business.

Dr. Collison’s first involvement with
AOCS was at the Cincinnati meeting

in 2004. He became involved with the
Analytical Division, helping with the
completion and validation of the trans-
fat method, Ce 1h-05. He became a
Uniform Methods Committee (UMC)

66 AS CHAIR OF
THE UNIFORM
METHODS
COMMITTEE
AND EDITOR-IN-
CHIEF OF THE 7™
EDITION OF THE
AOCS OFFICIAL
METHODS, MARK
HAS PROVIDED
EXCEPTIONAL
GUIDANCE AND
LEADERSHIP, ALL
WHILE OPERATING
A WORLD-CLASS
ANALYTICAL LAB
FORADM. 73

member a year later. He has attended all the ISO TC34/SC2 and
SC11 meetings beginning with the Seattle meeting in 2008 and
became head of the US delegation to the ISO committees in
2012. In 2011, he took over the UMC chair and held that role
through 2015. In 2016, he became editor-in-chief of the Official
Methods and Recommended Practices of the AOCS, working to
get the 7th Edition revisions published in time for the 2017 AOCS
Annual Meeting in Orlando. He continues in that position today.

Arnis Kuksis is

a professor
emeritus at

the University

of Toronto in
Canada. He was
born in Latvia in
1927, and came
to the United
States in 1949 from Baltic University,
Hamburg, Germany, on an LWF schol-
arship. Dr. Kuksis obtained his BSc in
1951 and MSc in 1953, both in agron-

66 ARNIS HAS
BEEN A GREAT
CONTRIBUTORTO
ADVANCING THE
MISSION OF THE
SOCIETY THROUGH
HIS SCIENTIFIC
CONTRIBUTIONS
TO THE JOURNALS
AND ANNUAL
MEETING
PRESENTATIONS. 73



omy, from lowa State College (now University), Ames, lowa,
and a PhD in biochemistry from Queen’s University, Kingston,
Ontario, Canada. After a postdoctoral fellowship (1956-1958)
in organic chemistry at the Royal Military College, Kingston,
Ontario, he returned to Queen’s to join the research group of
Professor J.M.R. Beveridge as a research associate in lipid bio-
chemistry. In 1960, Dr. Kuksis was awarded a Medical Research
Council (MRC) of Canada Associateship (a career investiga-
tor-ship) and was appointed assistant professor of biochem-
istry at Queen’s. In 1965, he transferred his laboratory to the
Banting and Best Department of Medical Research (BBDMR),
University of Toronto. Dr. Kuksis advanced to associate and full
professor (1965-1974) with parallel cross-appointments in the
Department of Biochemistry at the University of Toronto. From
1972 to 1997, he served as director of the MRC Regional Mass
Spectrometry Facility at the BBDMR. He was elected professor
emeritus in 1997, and is best known for original discoveries in
high-temperature gas chromatography of natural triacylglycer-
ols and for the application of a new methodology for profiling
neutral glycerolipids and glycerophospholipids in health and
disease.

AOCS FELLOW AWARDS

Recognizes achievements in science or extraordinary service to
the Society.

Richard D. Ashby is a senior research
scientist in the Biobased and Other
Animal Coproducts Research Unit for the
United States Department of Agriculture,
Agricultural Research Service (ARS), at
the Eastern Regional Research Center in
Wyndmoor, Pennsylvania. Dr. Ashby is
author or co-author of over 250 publica-
tions and presentations about bio-based
production, characterization, property manipulation, and
application of microbial polymers and surfactants. He is a rec-
ognized expert in the use of various fermentation techniques
for the synthesis of glycolipids and bacterial polyesters (poly-
hydroxyalkanoates). After obtaining his
PhD from Louisiana State University

in 1994, he worked as a postdoctoral
fellow in the Department of Chemistry
at the University of Massachusetts-

66 RICHARD
POSSESSES THE
COMBINATION

OF OUTSTANDING

Lowell under Richard A. Gross studying RESEARCH
molecular weight control of PHA bio- ~ ACCOMPLISHMENTS
AND

polymers using poly(ethylene) glycol.
In 1996, he joined ARS where his focus
was on the use of animal fats and veg-
etable oils as renewable feedstocks for
PHA production.

EXTRAORDINARY
SERVICE TO AOCS
EXPECTED OF AOCS
FELLOWS. 33

As the biodiesel industry gained traction, his research focus
shifted to the use of crude glycerol and other cheap renewable
materials (lighocellulosics) as feedstocks for microbial growth
and product synthesis. His work with crude glycerol resulted in
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his research group being awarded the 2008 ACI/NBB Glycerine
Innovation Award bestowed by AOCS. Currently, he is con-
tinuing his research focus on the use of fermentation to eco-
nomically produce unique microbial products designed for
widespread industrial application.

Wm. Craig Byrdwell is a research chem-
ist at the Food Composition and Methods
Development Laboratory in the Beltsville
Human Nutrition Research Center, which is
a part of the United States Department of
Agriculture (USDA), Agricultural Research
Service (ARS). Dr. Byrdwell received his
undergraduate and graduate degrees
from the University of Louisville, writing
his dissertation on identification of
the “Unknown Phospholipid” in the
human eye lens and quantification of
fluorophores in normal and catarac-
tous lenses. Dr. Byrdwell took a posi-
tion at the USDA’s National Center
for Agricultural Utilization Research
to work on analysis of triacylglycerols
(TAGS) using high-performance liquid

66 CRAIG HAS
DISTINGUISHED
HIMSELF FROM
HIS PEERS BY HIS

IMAGINATIVE
AND ORIGINAL

RESEARCH, WHICH
ENABLES HIM TO

chromatography (LC) with atmospheric WORK ON THE
pressure chemical ionization mass LEADING EDGE OF
HIS FIELD.9Y

spectroscopy (APCI-MS). Dr. Byrdwell
then took a position at Florida Atlantic
University, where he routinely employed dual mass spec-
trometers, in parallel, using both APCI-MS and electrospray
ionization (ESI) MS. He re-joined ARS in 2005, and took on
quantification of Vitamin D and TAGs.

Recently, Dr. Byrdwell has been analyzing fat-soluble vitamins
and TAGs using triple- and quadruple-parallel mass spectrom-
etry approaches, combining three or four mass spectrome-
ters employing complementary ionization methods (APCI-MS,
atmospheric pressure photoionization MS and ESI-MS) cou-
pled to one, two or three liquid chromatographs in LCx/MSy
techniques. Dr. Byrdwell has published more than 60 peer-re-
viewed articles and 10 book chapters, and has been editor/
co-editor of three AOCS Press books. He is on the editorial
advisory board of Lipids, is the lipidomics associate editor

for The Lipid Library (www.LipidLibrary.com), and maintains
numerous websites, including www.LipidAcademy.com. Dr.
Byrdwell received the 2012 Herbert J. Dutton Award from the
AOCS Analytical Division and presented the 2013 Society of
Chemical Industry Julius Lewkowitsch Award Lecture.

Mila P. Hojilla-Evangelista was born

and raised in the Philippines, where she
received her BS (Cum laude) in food tech-
nology and MS in food science from the
University of the Philippines at Los Bafios.
She earned her PhD in food technology
™ from lowa State University. She is pres-
ently a research chemist at the United
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States Department of Agriculture, Agricultural Research
Service, National Center for Agricultural Utilization Research,
in Peoria, lllinois. Her research career has focused on val-
ue-added products from processing of soybeans, corn, and
alternative oilseed crops (lesquerella, cuphea, pennycress,

and camelina). Her recognitions
include the 2018 lowa State University

66 MILA HAS

Food Science and Human Nutrition SERVED THE
Alumni Impact Award; 2018 College SOCIETYIN A
Distinguished Alumnus Award from NUMBER OF
the University of the Philippines at Los CAPACITIES,
Bafios; AOCS ADM Best Paper Award INCLUDING
in Protein and Co-Products (fOUr ASSOCIATE EDITOR
times); and 2007 Federal Laboratory OF THE JAOCS,
Consortium (FLC) Award for Excellence NUMEROUS
in Technology Transfer (soybean AWARD
protein-based foamed plywood COMMITTEES, AND
adhesives). A MEMBER OF

THE GOVERNING
Within AOCS, her primary professional BOARD, WHERE
society, she has been a long-serv- SHE MADE

ing associate editor for the JAOCS and
elected to various leadership posi-
tions, including secretary/treasurer,
vice-chair, and chair of the Protein and
Co-Products Division and member-at-

CONTRIBUTIONS
TO GROWTH OF
AOCS. 7y

large of the Governing Board. She served as invited guest editor

of the peer-reviewed special issue on bio-based adhesives for the
Journal of Adhesion Science & Technology (2013) and the special
issue on alternative proteins for JAOCS (2018). She has mentored
a postdoctoral research associate and two PhD candidates and is
actively involved in many NCAUR Student Outreach Programs for
STEM activities for local area students and educators.
rﬂﬂl. Eric J. Murphy has a BA in history and
biology from Hastings College. His PhD
it in biochemistry is from The Ohio State
University, where he studied brain lipid
biochemistry with Lloyd Horrocks. He
was an assis-

study the role that these and other proteins have in brain lipid
metabolism.

Dr. Murphy continues to work in the broad area of n-3 fatty
acid metabolism to distinguish the metabolic differences
between plant-derived and marine-derived n-3 dietary
sources. In 1999, he received the Jordi Folch-Pi award for his
work in brain lipid neurochemistry. In 2006, he became the
editor-in-chief of Lipids. In 2005, he became chief strategy offi-
cer of Agragen, LLC, a plant science company focused on using
Camelina sativa as a platform for biopharmaceutical and bio-
active fatty acid production for use in humans and in animal
feeds. In 2015, he and his sons founded Krampade, LLC, a com-
pany that produces anti-cramping formulations for use across
a broad consumer base. From 2014 to 2016 he served on the
North Dakota State Board of Higher Education.

SCIENTIFIC AWARDS

ALTON E. BAILEY AWARD

Recognizes outstanding research and exceptional service in the
field of lipids and associated products. Sponsored by Archer
Daniels Midland Company.

Casimir C. Akoh is a distinguished research
professor in the Department of Food
Science & Technology at The University
of Georgia. He has made extensive, inno-
vative, creative, and significant contribu-
tions to the field of lipids, especially on
the use biocatalysts for the modification
f of fats and oils for better functionality in
foods and potential healthful outcome. His
work is at the interface of food science and nutrition. He has
designed various structured lipids as infant formula fat ana-
logs and studied their applications in
infant formula and synthesized trans-
free structured lipids to replace hydro-
genated fats and used them to make
trans-free spreads, margarines, and

66 CASIMIR HAS
DISTINGUISHED
HIMSELF INTER-
NATIONALLY AS

tant research sci-
| entist at Texas
A&M University,
where he studied the role of cyto-
solic lipid binding proteins with Fred
Schroeder. He served as a Senior
National Research Council Fellow at
the National Institutes of Health and
focused on the effect of neurodegen-
erative disease on brain lipid metab-
olism with Stanley Rapoport. In 2000,
he joined the University of North
Dakota (UND) as an assistant pro-
fessor. At UND he brought together
kinetic modeling of lipid metabo-
lism in vivo coupled with his expertise
in cytosolic lipid binding proteins to

66 ERIC DESERVES
TO BE RECOGNIZED
FOR HIS
OUTSTANDING
SERVICE TO THE
SOCIETY, HIS
OUTSTANDING
RESEARCH
ACCOMPLISHMENTS
IN THE FIELD
OF LIPID
NEUROCHEMISTRY,
AND DEDICATION
TO WELCOMING
YOUNG SCIENTISTS
TO THE AOCS
FAMILY. 53

shortenings. He edited eight books
and his “Food Lipids” book, now in its
4th Edition (2017), is used worldwide
as a textbook for graduate instruction.

Overall, Professor Akoh’s research
has resulted in over 810 publications
and presentations that include up to
278-refereed publications, 50 book

A RESEARCHER,
ESPECIALLY IN THE
AREAS OF STRUC-
TURED LIPIDS, FAT
SUBSTITUTES, AND
LIPASE-CATALYZED
INTERESTERIFICA-

TION.33

chapters, four patents, 301 presentations, and more than 180
invited presentations at national and international conferences.
He is an editorial board member or associate editor of several
journals. He became a member of the AOCS Governing Board in
2001, served as chair of the Biotechnology Division (2001-2004),
and secretary of AOCS (2004—-2006). He was vice president of
AOCS from 2007 to 2008 and president of AOCS from 2008 to
2009 during the Society’s 100-year anniversary. Professor Akoh



has received many prestigious international awards, including the
Stephen S. Chang Awards (AOCS, 2004; IFT, 2008), Research and
Development Award (IFT, 2008) , and the AOCS Biotechnology
Division Lifetime Achievement Award (AOCS, 2009).

STEPHEN S. CHANG AWARD

Recognizes a scientist, technologist, or engineer who has made
decisive accomplishments in research for the improvement

or development of products related to lipids. Provided by the
Stephen and Lucy Chang endowed fund.

Xuebing Xu received his PhD in chemical
engineering from the Technical University
of Denmark and was a professor/honorary
professor in Aarhus University, Denmark.
Dr. Xu’s areas of research include lipid tech-
nology, food/lipid/ingredients functional-
ity, and enzyme technology, among others.
Dr. Xu has published more than 270 papers,
edited three books, and is inventor of more
than 33 patents.

£6 XUEBING
Dr. Xu is the general manager of IS A MULTI-
the Wilmar Global Research and DISCIPLINARY

Development Center. He is also a
guest professor at a few universities.
He was the founding president of the
International Association of Rice Bran
0il (2013-2014) and is also the found-
ing president of the International
Sunflower QOil Association (2015—
present). Dr. Xu won the European
Lipid Technology Award in 2017, and
became an AOCS Fellow in 2018.

SCIENTIST WHO
HAS THE ABILITY
TO TAKE SCIENTIFIC
FINDINGS AND
APPLY THEM
TO PRACTICAL,
COMMERCIALLY
IMPORTANT
PRODUCTS AND
APPLICATIONS. 33

Dr. Xu has been involved in a number of activities in AOCS. He

is associate editor of JAOCS (2005—present), was chair of the
Phospholipids Division (2016—2017), and is vice chairperson of
the China Section (2016—present). Dr. Xu was the organization
committee member for a few conferences, including the AOCS-
CCOA Joint Symposium on Functional Lipids (2014) and 1st AOCS
China Section Congress on Oilseeds and Co-Products (2017). He
was invited as session chairs for several AOCS annual meetings.

SUPELCO AOCS RESEARCH AWARD

Recognizes outstanding original research in fats, oils, lipid
chemistry, or biochemistry. Sponsored by MilliporeSigma, a
subsidary of Sigma-Aldrich Corp.

Richard W. Hartel, a professor of

food engineering, has been with the
Department of Food Science at the
University of Wisconsin-Madison since
1986. Dr. Hartel has an active research
program focused on phase transitions in
foods—particularly chocolate (lipids), fro-
zen desserts (ice), and confections (sugars
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and lipids)—funded from a variety of
sources, including the United States
Department of Agriculture, industry,
and commodity boards. With over 75

66 UNLIKE ANYONE
ELSE, RICHARD
HAS BEEN ABLE TO
USE STATE-OF-THE-

graduated students since 1986, he cur-
rently has 14 grad students and three
postdocs. His work has resulted in over
220 publications. He also authored

or co-authored 15 books, including
authoritative works on both ice cream
and confectionery science as well as
two popular interest books written
with his daughter.

Dr. Hartel is well known for being a
strong proponent of education and

ART ANALYTICAL
AND PHYSICAL
METHODOLOGY
TO DOCUMENT
AND PRECISELY
CONTROL HOW
CERTAIN LIPIDS
FORM CRYSTALS
UNDER CERTAIN

DEFINED

CONDITIONS. 33

student learning. An active instructor, he teaches classes on
food lipids, food manufacturing, food preservation, and food
functionality, as well as a freshman seminar class and a candy
science elective. He has been advisor of the Food Science Club
for over 30 years and is academic advisor of 75 undergrad stu-
dents. His interest in education also extends to adult learning.
He is coordinator for several industry-oriented short courses:
Nutritional Bars, the 2-week Candy School, and Enhanced

Gummies and Jellies.

Dr. Hartel has been an active contributor to AOCS, including
numerous presentations at annual meetings and many years
of service with JAOCS. After working through the system from
associate editor, he served as editor-in-chief of JAOCS for 10
years. He is currently back as an associate editor.

AOCS YOUNG SCIENTIST RESEARCH AWARD

Recognizes a young scientist who has made a significant and
substantial research contribution in one of the areas repre-
sented by the Divisions of AOCS. Sponsored by the International

Food Science Centre A/S.

lular biology at
the University of
Massachusetts-
‘,4 Ambherst (2013—
i | present). He
s A} obtained his BS in
i P " chemistry from
Xi’an Jiaotong University in China
(2003), MS in chemistry from National
University of Singapore (2005), PhD
in food science from the University
of Wisconsin-Madison (2010,) and
performed postdoctoral training at
the University of California-Davis
(2010-2013).

Guodong Zhang is an assistant professor
of food science and molecular and cel-

66 GUODONG’S
UNIQUE
APPROACHES
ARE LEADING
TO GROUND-
BREAKING

DISCOVERIES THAT

COULD DEVELOP
TECHNOLOGIES
TO MODIFY LIPID
PATHWAYS
TO IMPROVE
HEALTH. 93
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AOCS CORPORATE ACHIEVEMENT AWARD

Recognizes industry achievement for an outstanding process,
product, or contribution that has made the greatest impact on
its industry segment.

NIT= s  The Nisshin QilliO Group, Ltd., was orig-

o inally established in 1907 as the Nisshin
O ,,,' Soybean Crushing Company to process and

-~ sell soybean meal and oil. The two charac-

ters in the name Nisshin denote Japan and

China, symbolically reflecting the company’s motivation to
expand overseas. The name changed to The Nisshin Oil Mills,
Ltd., in 1918, and the company launched Japan’s first salad oil
in 1924, called Nisshin Salad Oil, utilizing highly refined soy-
bean oil.

E6 NISSHIN OILLIO

A Research and Development Center IS A PROGRESSIVE,

was added in 1959 to hone the com-

FORWARD-
pany’s refining technologies and LOOKING
improve the quality of its edible oils. COMPANY AND
A wide variety of innovative products A LEADER IN
emerged—soy protein, meals, edible DEVELOPMENT
and industrial oils, and many more. OF TECHNIQUES
The Nisshin QilliO Group crystallized TO MAKE

in 2002 by integrating three oils and
fats companies, with four production
bases in Japan. Its business operates
in China, Taiwan, Malaysia, Singapore,
Indonesia, and Europe.

INNOVATIVE FATS
AND NEW FOODS
CONTAINING
THESE FATS. 33

The 112-year-old Nisshin QilliO Group is active in mainly four
business domains: oil, meal, and processed food; processed oil
and fat; fine chemicals; and health science. It tirelessly strives
to fulfill its corporate philosophy and core commitment by act-
ing as a responsible member of global society and maximizing
its corporate value as a creative and growing business by con-
tributing to society, the economy, and the health and happi-
ness of every stakeholder. To realize these goals, The Nisshin
QilliO Group utilizes cutting-edge technologies to produce a
wide range of dietary and lifestyle staples to fulfill its promise
of “good flavor, health and beauty.”

SCHROEPFER MEDAL

Recognizes a scientist who has made significant and distin-
guished advances in the steroid field. Originated by colleagues
of George Schroepfer.

W. David Nes is a distinguished professor
of chemistry and biochemistry and former
director of the Center for Chemical Biology
at Texas Tech University. He has published
approximately 210 peer-reviewed journal

§ articles, one patent, and eight books. He
§* | has been among the most cited scientists
in sterol research. Dr. Nes is regarded as
being a tireless mentor of over 75 grad-
uate students, postdoctoral fellows, and visiting scientists.

During his career, he has been a consultant to government and
industry, a question writer for the graduate record exam in
biochemistry, and a sought-after lecturer. He has taken sabbat-
ical leaves in Germany and Wales, served as associate editor of
journals, and is an AOCS Fellow and former Program Director
at the National Science Foundation.

Professionally, he is recognized as &6 W. DAVID
an international expert in the chem- IS AN ACTIVE
ical biology of sterols and other iso- AND TIRELESS
prenoids as highlighted in the 2019 CHAMPION OF

Festschrift special issue in the journal
Molecules honoring his 65th birthday.

LIPID RESEARCH, A
MAN OF HIGHEST
INTEGRITY, AND
A WORLD-CLASS
SCHOLAR. 7%

Dr. Nes was born in Bethesda,
Maryland, while his father, William
R. Nes, was an organic chemist at
the National Institutes of Health researching steroids. During
his early life, Dr. Nes was active in sports and recruited to
Gettysburg College, becoming a varsity wrestler in his sopho-
more year and pledging Sigma Chi Fraternity. After graduating
from Gettysburg College, he attended Drexel University and
received an MS under the direction of his father, with whom
he collaborated on numerous projects until father’s death in
1988. After Drexel, Dr. Nes received a PhD from the University
of Maryland and then pursued postdoctoral fellowships at
the University of California, Berkeley, and the United States
Department of Agriculture—Albany.
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DIVISION AWARDS

ANALYTICAL
Herbert J. Dutton Award
Luigi Mondello, University of Messina, Italy

Student Award
Nuanyi Liang, University of Alberta, Canada

P “

ol

Mondello Liang Weselake

BIOTECHNOLOGY
Ching Hou Biotechnology Award
Randall J. Weselake, University of Alberta, Canada

Student Award

First place (tie):

Liping Chen, Hokkadio University, Japan

Ashwin Sancheti, University of Akron, USA

Second place: Siyu Zhang, University of Georgia, USA

Chen Sancheti

EDIBLE APPLICATIONS TECHNOLOGY
Timothy L. Mounts Award
Silvana Martini, Utah State University, USA

Outstanding Achievement Award
Gianfranco Mazzanti, Dalhousie University, Canada

Student Award
Bingjing Zheng, University of Massachusetts-Amherst, USA

Martini Mazzanti
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Klurfeld Miklavcic Wang

HEALTH AND NUTRITION
Ralph Holman Lifetime Achievement Award
David M. Klurfeld, USDA-ARS, Human Nutrition, USA

New Investigator Research Award
John J. Miklavcic, Chapman University, USA

Student Award
Weicang Wang, University of Massachusetts-Amherst, USA

Cochran Williams

INDUSTRIAL OIL PRODUCTS

ACI/NBB Glycerine Innovation Award

Eric W. Cochran and R. Christopher Williams, lowa State
University, USA

Student Award
Meghan E. Lamm, University of South Carolina, USA

Cooper Willits Sharko

PHOSPHOLIPID
Student Award
Zachary A. Cooper, Utah State University, USA

PROCESSING
Distinguished Service Award
James E. Willits, Willits Fat & Oils Consulting, LLC, USA

SURFACTANTS AND DETERGENTS
Distinguished Service Award
Paul T. Sharko, Shell Global Solutions Inc., USA
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“Given how the

organization has
enabled me to excel at
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STUDENT AWARDS

Hans Kaunitz Award
Sarah A. Willett, University of Georgia, USA

Ralph H. Potts Memorial Fellowship
Meghan E. Lamm, University of South Carolina, USA

Lipid Chemistry and Nutrition Award
Marnie Newell, University of Alberta, Canada

Lipid Processing and Biotechnology Award
Ruojie Zhang, University of Massachusetts-Amherst, USA

AOCS FOUNDATION
Manuchehr (Manny) Eijadi Award
Longkai Shi, Jiangnan University, China

Honored Student Award

Sampson Anankanbil, Aarhus University, Denmark

Hongbing Fan, University of Alberta, Canada

Anabella S. Giacomozzi, Universidad Nacional del Sur,
Argentina

Longkai Shi, Jiangnan University, China

Weicang Wang, University of Massachusetts-Amherst, USA

Minwei Xu, North Dakota State University, USA

Junsi Yang, University of Nebraska-Lincoln, USA

Peter and Clare Kalustian Award
Sampson Anankanbil, Aarhus University, Denmark

Thomas H. Smouse Memorial Fellowship
Zipei Zhang, University of Massachusetts-Amherst, USA

R. Zhang

d b
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Anankanbil

Yang Z.Zhang

2019 AWARD SPONSORS

AOCS thanks all award sponsors for their generous
support. Sponsors make it possible for AOCS to
recognize outstanding scientists, researchers,
technicians, and students within our community.

AkzoNobel, Inc.

American Cleaning Institute (ACI)
AOCS Foundation

Archer Daniels Midland Company
Archer Daniels Midland Foundation
Cargill, Inc.

CoverCress, Inc.

Stephen S. and Lucy D. Chang
Manuchehr (Manny) Eijadi
International Food Science Centre A/S
International Lecithin and Phospholipid Society (ILPS)
Kalsec, Inc.

Peter and Clare Kalustian Estate
MilliporeSigma

Myande Group Co., Inc.

National Biodiesel Board (NBB)
Nitto Pharmaceutical Industries, Ltd.
Milton J. Rosen

Seawit Co., Inc.

Vijai K.S. Shukla

Thomas H. Smouse and Family
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BEST PAPER AWARDS

AMERICAN CLEANING INSTITUTE (ACI) DISTINGUISHED
PAPER AWARD

New Interfacial Rheology Characteristics Measured using a
Spinning-Drop Rheometer at the Optimum Formulation of a
Simple Surfactant-0Oil-Water System (JSD 21(5):611-623).
Ronald Marquez, Ana M. Forgiarini, Jesus Fernandez,
Dominique Langevin and Jean-Louis Salager

ARCHER DANIELS MIDLAND (ADM) AWARD FOR BEST
PAPER IN PROTEIN AND CO-PRODUCTS

Chemistry/Nutrition Category

Stability and Bioavailability of Curcumin in Mixed Sodium
Caseinate and Pea Protein Isolate Nanoemulsions (JAOCS
95(8): 1013-1026).

Manispuritha Yerramilli, Natalie Longmore and Supratim
Ghosh

Engineering/Technology Category
Changes in Corn Protein Content During Storage and Their

Relationship with Dry Grind Ethanol Production (JAOCS 95(8):

923-932).
Divya Ramchandran, Mila P. Hojilla-Evangelista, Stephen P.
Moose, Kent D. Rausch, Mike E. Tumbleson and Vijay Singh
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EDWIN N. FRANKEL AWARD FOR BEST PAPER IN LIPID
OXIDATION AND QUALITY

Iron-Catalyzed Reaction of y-Tocopherol with Methyl Linoleate
Hydroperoxides in Solutions (JAOCS 95(3): 361-369).

Ryo Yamauchi, Tomomi Kinoshita and Satoshi lwamoto

PHOSPHOLIPID BEST PAPER AWARD

New Phenophospholipids Equipped with Multi-functionalities:
Regiospecific Synthesis and Characterization (Journal of Colloid
and Interface Science 523(2018): 169-178).

Sampson Anankanbil, Bianca Pérez, Chiranjib Banerjee and
Zheng Guo

OTHER AWARDS

LABORATORY PROFICIENCY PROGRAM AWARDS

AOCS’ Laboratory Proficiency Program is the world’s most
extensive and respected collaborative proficiency program for
oil- and fat-related commodities, oilseeds, oilseed meals, and
edible fats. A full listing of the Laboratory Program winners is
available on aocs.org/series.

e e o *-—L—;#BE‘E‘

Be part of a brand new event presented by the American Oil Chemists’ Society (AOCS)
in cooperation with the Global Pulse Confederation, Protein Highway, Protein Industries
Canada and Pulse Canada. Save the date to join your colleagues from around the globe
as they explore the future of pulses and share the latest knowledge on the analysis,

nutrition and applications of plant proteins.

An international
symposium on analysis,
nutrition and applications
of plant proteins

Scientific and technical sessions will explore increasing consumer awareness of pulses’
health benefits, the highs and lows of processing pulse foods, and other developing

methods and important considerations!

Learn more about the key insights you will walk away with when you attend this

inaugural event!

Discover more
and register:
aocs.org/pulseforum
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Can solidifying personal care
products save the environment?

Olio is an Inform column that highlights research, issues, trends, and
technologies of interest to the oils and fats community.

Rebecca Guenard

Shopping bags and soda bottles are often the focal point of the unrecyclable plastic waste that col-
lects in the environment, but culpable containers do not just come from food. Bathrooms are
stocked with personal care items in plastic containers destined to remain in landfills and oceans for
centuries. Instead of thinking about ways to recycle packaging, some in the personal care industry
are focused on reformulating their products to minimize volume by eliminating water as an ingre-
dient. These new solid products are gaining popularity among beauty consumers while raising their
consciousness about water scarcity. And companies like Proctor and Gamble are taking advantage of
greater consumer awareness to shift the norm of personal care products away from the liquid phase.

Currently shampoo, conditioner, bodywash, and moistur-
izers all flow into the consumer’s hand before they are applied.
Asking the consumer to accept anything different is introducing
a completely new paradigm. To reap the environmental bene-
fit of less packaging, companies will have to formulate waterless
products to be a pleasing consumer experience. Those that have
already accepted the challenge are finding success, as waterless
beauty is currently a trend (http://tinyurl.com/y3t3cf8b). Will the
world’s plastic waste problem be lessened with newly formu-
lated personal care products?

Brianna West was inspired to reduce personal care
packaging in 2012. She founded the company Ethique in
Christchurch, New Zealand, after working out the kinks of
waterless formulations while still a college student (https://
ethiquebeauty.com). She says her company was formed out
of her passion for the environment and her knowledge of cos-
metic chemistry. “It seemed so obvious to remove water, and
therefore plastic, and just send customers the concentrated
ingredients that make up a product so they can add the water
at home,” says West.

She set out to formulate a shampoo bar (Fig. 1), a solid
version of shampoo that is not uncommon but is usually made
from soap. The high pH of soap leaves a residue and roughens
the hair cuticle. West says she wanted to avoid these undesir-
able effects and make a salon-quality shampoo in solid form.
“Up to 75 percent of shampoo and even 90 percent of condi-

tioner can be water,” she says. “Obviously water is an import-
ant part of the product, but | was interested in what happened
if you simply combined the ingredients without water.”

After gathering feedback on her shampoo bar, West deter-
mined the optimal formulation for maximum customer sat-
isfaction. Delivering her first product gave her confidence to
try other formulations. “I branched out into conditioners, and
then started replacing everything in my bathroom with solid
versions,” she says. She also sells laundry and pet products.

West says one obstacle she initially faced was shipping.
Ethique is an online retailer, and she needed containers that
would protect her product without negating its sustainability.
“It was a bit of a nightmare to develop packaging that could
stand up to international shipping and look great sitting on a
retail shelf,” says West. “Thankfully | have worked with some
wonderful packaging companies over the years who have put
lots of time into working on this for us.”

She says her current challenge is that big chemical compa-
nies are not investing research and development resources on
new solid or anhydrous materials that can be used as water-
free ingredients. That limits what products her company can
make. Despite this, Ethique has an extensive product line,
including conditioner, moisturizer, and self-tanner. “There are
things we cannot do currently, but | am always looking for new
innovations and developments, so this gap is closing,” says
West.
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Ethique surpasses its competitors in
its dedication to waterless personal care
and in the range of products on the mar-
ket. Most companies have added a sin-
gle solid product to an existing personal
care line, and those products are mostly
limited to haircare. In the coming months
that could change, as Procter & Gamble
(P&G) has announced plans for a com-
plete brand of liquid-free home and per-
sonal care products by the end of 2019.

The Cincinnati, Ohio-based com-
pany has set self-imposed sustainabil-
ity goals that it is achieving through such
initiatives as the utilization of green-en-
ergy sources and the implementation of
waterless products (http://tinyurl.com/
yx8trrly). One of the company’s priorities is to help maintain
the world’s fresh water supplies (http://tinyurl.com/y598tyl8).

According to a 2015 report by the market analysis firm
Mintel, water use will outweigh water supply by 2025, elevat-
ing freshwater from a ubiquitous resource to a luxury item
(http://tinyurl.com/y56vumpgq). Climate change, population
growth, and changing consumption patterns have put fresh-
water sources at higher risk that any other ecological system
(http://worldwildlife.org). The Mintel report predicts that per-
sonal care brands will have to change how they formulate their
products to accommodate for fewer sources of fresh water.

P&G is heeding the warning. In March 2019, they
announced their new water-free haircare brand, Waterless
(http://tinyurl.com/y5aeq7kv). The products are intended for
use in areas like South Africa, where water supplies have dwin-
dled. Unlike solid personal care products, the Waterless line is
intended to clean and condition with no water at all. In addi-
tion, P&G will launch a line of solid personal care products are
part of the DS3 brand which will include facial cleanser, body
wash, laundry detergent, and toilet cleaner (http://tinyurl.com/
y2959ath).

According to P&G, proprietary technology allows them
to design different formulations for a variety of waterless per-
sonal care products. The company says that taking water out
of their formulas reduces the weight of the products by 80%
and the volume by 70%. These reductions result in less pack-
aging use and lower shipping costs, both of which lead to a
more sustainable use of environmental resources.

Until the DS3 brand makes it to stores, the instore options
for consumers—at least in the United States—are limited. Kelly
Dobos, technical manager of cosmetics at Sun Chemical in
Parsippany, New Jersey, has tried the available products in her
area as part of a column she writes for Cosmetics & Toiletries.
She found the products similar to powdered soaps that were
common in the 1980s and 90s.

“When you think about waterless cosmetics products
you think of old-school formulations like soap,” says. “But just
because soap is seen as old-school and not technologically for-
ward, that doesn’t mean that it’s not good.” Dobos says per-
sonal care companies should reconsider these old formulations

FIG. 1. Waterless shampoo bar by Ethique
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as a starting point to making products
that reduce water consumption.

OWA Haircare in New York City
began selling powdered shampoo in
2018 (https://owahaircare.com). The
shampoo’s texture is reminiscent of
the older powdered soap formulations.
According to Dobos, these types of pow-
dered shampoos need to go a step future
if they want to win over customers. “A lot
of soap formulations are just cleansing
and they are not conditioning,” she says.
“Effort needs to be put into adding con-
ditioning benefits to the formulations.”

Though she didn’t name Ethique spe-
cifically, Dobos found the waterless con-
ditioners she sampled inferior to their
water-centric counterparts. She says they have a rough texture
and lack the performance of traditional conditioners. However,
she believes the motivation for more environmentally friendly
personal care products will prompt companies to find ways to
make water-free formulations more appealing to the consumer.
“We will see more innovation coming,” says Dobos.

The question that remains is: Will consumers give up the
sensory experience they have come to expect from their per-
sonal care products in place of a more environmentally respon-
sible choice? West admits that application is an issue and solid
products are an obstacle for some consumers. “Although people
really resonate with our “why” very quickly, a lot of people do
not understand how to use a solid as they do a liquid,” she says,
“so there is a high barrier to a customer’s first purchase.” She
says she usually hooks customers with the shampoo bar since
many consumers are familiar with this type of product. After
that, consumers will try the conditioning bar and then move on
to more unusual solid products like moisturizing bars.

Most importantly, as Dobos points out, consumers are
not going to sacrifice performance. Personal care companies
trying waterless formulations will have to be aware of product
quality as well as environmental sustainability. “People who do
not normally make decisions based on the environmental cre-
dentials of a product will still buy them over bottled products if
they love the way they make their hair feel,” says West.

Olio is produced by Inform’s associate editor, Rebecca Guenard.
She can be contacted at rebecca.guenard@aocs.org.

The role of new product development briefs in
implementing sustainability: a case study, Petala, E.,
etal., J. Eng. Technol. Man. 27: 172-182, 2010,
https://doi.org/10.1016/j.jengtecman.2010.06.004.

McCutcheon’s 2016 Emulsifiers and Detergents: North
American Edition, MC Publishing Co.; 2016 edition.
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USDA and FDA announce a
formal agreement to regulate
cell-cultured food products from
cell lines of livestock and poultry

The US Department of Agriculture’s (USDA) Food Safety

and Inspection Service (FSIS) and the US Department of Health

and Human Services’ (HHS) Food and Drug Administration
(FDA) announced on March 7, 2019, that they have reached a
formal agreement to jointly oversee the production of human
food products derived from the cells of livestock and poultry.

The agreement describes the oversight roles and respon-
sibilities for both agencies and outlines how the agencies will
collaborate to regulate the development and entry of these
products into commerce. This shared regulatory approach will
encourage innovation while ensuring that cell-cultured prod-
ucts derived from the cell lines of livestock and poultry are
produced safely and are accurately labeled.

“Consumers trust the USDA mark of inspection to ensure

safe, wholesome, and accurately labeled products,” said USDA

Deputy Under Secretary for Food Safety Mindy Brashears.

“We look forward to continued collaboration with FDA and our
stakeholders to safely regulate these new products and ensure

parity in labeling.”

“We recognize that our stakeholders want clarity on how
we will move forward with a regulatory regime to ensure the
safety and proper labeling of these cell-cultured human food
products while continuing to encourage innovation,” said
Frank Yiannas, FDA Deputy Commissioner for Food Policy
and Response. “Collaboration between USDA and FDA will
allow us to draw upon the unique expertise of each agency
in addressing the many important technical and regulatory
considerations that can arise with the development of animal
cell-cultured food products for human consumption.”

Under the formal agreement, the agencies agree upon a
joint regulatory framework wherein FDA oversees cell collec-
tion, cell banks, and cell growth and differentiation. A tran-
sition from FDA to FSIS oversight will occur during the cell
harvest stage. FSIS will oversee the production and labeling of
human food products derived from the cells of livestock and
poultry.

The shared responsibility makes sense, as cell-cultured
food products cross the boundaries of medical and food
technology.

The FSIS, an agency within the U.S. Department of
Agriculture, is the public health agency responsible for ensur-
ing that nation’s meat, poultry, and egg products are safe,
wholesome, and accurately labeled.

The FDA, an agency within the U.S. Department of Health
and Human Services, protects the public health by assuring
the safety, effectiveness, and security of human and veteri-
nary drugs, vaccines and other biological products for human
use, and medical devices. The agency also is responsible for
the safety and security of our nation’s food supply, cosmetics,
dietary supplements, products that give off electronic radia-
tion, and for regulating tobacco products.

To view the Formal Agreement, visit the FSIS website
at www.fsis.usda.gov/formalagreement or the FDA website
at www.fda.gov/Food/InternationallnteragencyCoordination/
DomesticlnteragencyAgreements/UCM632752.htm.
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Lahoratory Proficiency Program
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Act now to be among the more than 500 chemists who are Current participants—your renewal
part of one of the world’s most extensive and respected invoice was sent in April 2019.
collaborative proficiency testing programs for oil- and fat- You must enroll and submit
related commodities, oilseeds, oilseed meals, proteins and payment by May 20 to be enrolled
edible fats. for the next full year of testing.

The AOCS Laboratory Proficiency Program (LPP) is your connection to more than 40
different series covering a wide array of testing and methodology. When you enroll, your
participation will meet ISO 17025 requirements and lead to your eligibility to apply for
Approved Chemist status.

Verify and demonstrate the quality of your lab’s analyses. Plus, compare your results with
results from other participating laboratories.

b

el
Data submission and storage Expert assistance Comprehensive reports
Submit results on your personal _' sk _ommlee of experts in your Receive quarterly reports with

dashboard and access your field ueS|on§ related to testing  results from participating labs and
reports from the past five years. ethods and/or results.'l - summary statistical analyses of
1. ! your results.
"

»

Enroll now to kick off your first quarter! By enrolling before May 20, you will be eligible
for the 2019 LPP awards and 2019-2020 AOCS Approved Chemist status.
Receive recognition for your dedication to achieving precise analytical results! '

Visit aocs.org/series to find the right series for your lab.
technical@aocs.org | +1217-693-4810 !
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Analytical Chemistry
in South America

Leslie Kleiner

Recently, | read an article in the February 2019
edition of Analytical Scientist magazine that
illustrated the state of analytical chemistry in
Brazil, Chile, and Colombia [1]. | was intrigued by
how the local economy shapes the development
of the discipline. Below, | have adapted parts of the
article into a Q&A format, and incorporated other
relevant information.

» What is the state of analytical chemistry in Brazil? Which

s areas within this field are experiencing growth?

Analytical chemistry is a growing field in Brazil; over 3,000
Ph.D. students defended analytical chemistry theses during the
2016-2018 period. The most traditional applications of analyti-
cal chemistry are petrochemicals. However, there are many other
applications that relate to local economies. Some examples are eth-
anol and other derived products, such as essential oils. Since Brazil

Latin America Update
is a reqular Inform

CO/Umn that features is a country with one of the most extensive botanical reserves in
Sl T . . the world, there is a focus on extraction, purification, and sepa-
S lnfOl’maUOI’l abOUt ration of active ingredients arising from natural products. In that
. sense, many laboratories across the country are equipped with
fats, OI/S/ al’)d f'E/ated WCOT GC columns, UHPLC, high resolution, and tandem MS sys-

tems, as well as other superficially porous technologies. Separation
mater/als in that reglon science is quickly growing in this region, and other techniques
could arise from research in this area. In this sense, in Brazil (and in
much of Latin America), research funding comes mostly from the
government. Although this type of funding has many advantages,
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there is room for improvement to foster industry-academia
projects that lead to mutual benefit. Some of these indus-
try-academia relationships could be forged in symposiums,
which Brazil is also active in sponsoring. In 2018, the Brazilian
National Symposium on Analytical Chemistry (ENQA) united
over 1,200 participants, and the Latin American Symposium on
Chromatography and Related Techniques (COLACRO) also had
increased attendance [1]. Brazil has the “Sociedade Brasileira
de Quimica (Brazilian Chemical Society),” which is a non-profit
organization established in 1977 that publishes the Journal of
the Brazilian Chemical Society [2].

What type of academic research in analytical chemistry
is of interest in Columbia? How are industry and aca-
demia connected?

At the CIBIMOL Research Center of Excellence, Universidad
Industrial de Santander Bucaramanga, an area of focus in ana-
lytical chemistry is that of separation science. This is partic-
ularly applied to extracts of aromatic plants, starting from
the field and passing through the complete essential oil value
chain. This comprises the complete characterization of sec-
ondary metabolite mixtures, biological activity determina-
tion, and antioxidant capacity of components. Because of the
nature of this work, high-mass spectrometric and high-chro-
matography resolution are techniques of most interest.
However, generally speaking, equipment is insufficient in many
universities in Colombia, and lack of government funding to
improve research is a cause of concern. The lack of research
funding is causing many chemists who return to the country
after obtaining expertise abroad, to reconsider their options.
Unfortunately, there are discrepancies between industry and
academia. Industry has very specific concerns that need to be
resolved quickly, but industry does not invest in academia to
facilitate resources that would allow for the fast turnaround
they require. Despite these challenges, some sectors are form-
ing great industry-academia partnerships that are address-
ing such challenges as the determination of pesticide residues
in coffee and other food items for export [1]. Colombia has
the” Sociedad Colombiana de Ciencias Quimicas” (Colombian
Society of Chemical Sciences), which is a non-profit agency cre-
ated in 1941 with the objective of promoting and sharing dis-
covery related to basic and applied chemistry [3].

What is the state of analytical
chemistry in Chile?
In Chile, analytical chemistry developed as an independent

field in the 1980s, with the first Ph.D.s formed in the coun-
try in the 1990s. In that sense, it is a new field for the region
and it is a popular choice for Ph.D. theses. However, govern-
ment funding is challenging for researchers in Chile, since the
budget for science, technology, and innovation is 0.38% of the
GDP, the same as it has been since 2011 (this is approximately
three times lower than in Brazil, and seven times lower than
in the United States). Industry funding is also a challenge, and
the government is trying to promote it by implementing poli-
cies that favor industries on short-term projects. Ideally, these
policies should promote long-term partnerships that benefit
both parties and have deeper scientific value [1]. Chile has the

[1] https://theanalyticalscientist.com/fields-applications/
around-the-world-in-80-analyses-south-america

[2] http://www.sbg.org.br/

[3] http://www.sccg.com.co/

[4] http://www.schq.cl/

[5] http://www.aaqga.org.ar/acercade.htm

[6] http://www.inibiolp.org.ar/index.html

“Sociedad Chilena de Quimica” (Chilean Chemistry Society),
which groups professionals in the fields of organic, inorganic,
and analytical chemistry, as well as natural products, environ-
mental, catalysis, adsorption chemistry, and education. Since
1951, it has published the trimestral “Journal of the Chilean
Chemical Society” which compiles distinguished research from
Chile and abroad [4].

What is the state of analytical
chemistry in Argentina?

Since 1999, Argentina has the “Asociacién Argentina de
Quimicos Analiticos (Argentinean Association of Analytical
Chemists), AAQA, which unites researchers, professionals,
and students that specialize in the analytical chemistry field.
AAQA also provides various opportunities for continuing edu-
cation in the field, as well as congresses to share expertise
and develop projects. Many universities across the country
have expertise in analytical chemistry [5]. However, the exper-
tise may be integrated as an application in another field. For
example, the "Instituto de Investigaciones Bioquimicas de La
Plata (INIBIOLP), Universidad Nacional de La Plata, in Buenos
Aires, (Institute of Biochemical Research of La Plata, National
University of La Plata) is a nonprofit institution that aims to
understand biochemical processes related to lipids (lipid
metabolism and cancer, natural products and metabolism of
lipids, lipids and proteins biophysics, and others). INIBIOLP
counts with expertise in analytical chemistry, and also offers
high-level analytical chemistry services to the public (fatty acid
profiles by GC, identification of organic contaminants by GC
and MS, protein purification by ionic exchange and/or molec-
ular exclusion, and others). Although the analytical chemistry
tools are integrated within other areas of research, they are
also open for hire to those that need specialized testing [6].
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Promoting AOCS
in Latin America

Member Spotlight is a reqular column that features members
who play critical roles in AOCS.

Leon Espinosa trained as a chemical engineer
and came to the fats and oils industries through
his first job with Lloreda SA, a consumer prod-
ucts company based in Colombia that produces
and sells food and cleaning products derived
from oils. There, he worked on the design,
manufacture, and startup of processing plants
for tallow and soybean, sunflower, palm, palm

kernel, and cottonseed oils.

“For the past 10 years,
| have been with Desmet
Ballestra,” he explains, “where
my work is more related to the
search for solutions for our
customers.”

Espinosa became involved
in AOCS in 2009, when his
friend and fellow AOCS mem-
ber Roberto Berbesi invited him
to participate in the 14th AOCS
Latin American Congress and
Exhibition held in Cartagena,
Colombia, in 2011. Ten years later, Espinosa is himself now
chair of the Latin American Section and is working to orga-
nize and promote the 17" AOCS Latin American Congress
and Exhibition, which will be held in Foz do Iguagu, Brazil, on
October 8-11, 2019.

“Organizing a large meeting like this involves putting many
puzzle pieces together,” he notes, “including the organizers,
the presenters, and the logistics. Making each piece fit is like
tuning a philharmonic orchestra.”

AOCS is important to the region, he suggests, because it
provides access to the most recent information on topics of
interest to those in the fats and oils industries. “A great advan-
tage of a Congress like this is that it brings together a select
group of people with in-depth knowledge of the subjects and
allows participants to interact with people in similar businesses.
Attending the Congress is important for all levels of employees
within related organizations. New hires can start with the short
courses and then participate in the main sessions and visit the
booths to know what is available to industry.”

Fast facts

Name Leon Espinosa

Joined AOCS 2009

Education Studied chemical engineering
at Universidad del Valle in Cali,
Colombia (graduation, 1990).
Postgraduate studies at Pontificia
Universidad Javeriana in production
management and financial
management, with a specialization
in top management (1995).

Job title Sales director

Employer Desmet Ballestra (Atlanta, Georgia,
USA)

Role in AOCS Chair, Latin American Section

High-fat “I really don’t have just one,”

Indulgence Espinosa says with a laugh, “but
salad dressings are definitely a
favorite.”

Favorite LinkedIn, YouTube

Social Media

Most memorable  “My first AOCS Annual Meeting and
AOCS experience  Expo in 2009, in Orlando, Florida.
I had been working with Desmet
Ballestra for less than two months.
I made my first sale there, with the
help of Jim Willits.”

Other involvement LAS Leadership Team, AOCS
Governing Board member-at-large,
Constituent Relations Working
Group

Espinosa echoes the sentiments of many AOCS volunteers
when he says that belonging to AOCS helps members to know
and relate to more people. “Expanding your network of knowl-
edge and people helps you climb the ladder of your career,” he
concludes.
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PATENTS

Acyltransferases and uses thereof in
fatty acid production

Senger, T., et al., BASF Plant Science Co. GmbH, US10208270,
February 19,2019

The present invention relates to the recombinant manufacture
of polyunsaturated fatty acids. Specifically, it relates to acyltransfer-
ase polypeptides, polynucleotides encoding said acyltransferases
as well as vectors, host cells, non-human transgenic organisms con-
taining said polynucleotides. Moreover, the present invention con-
templates methods for the manufacture of polyunsaturated fatty
acids as well as oils obtained by such methods.

Polypeptides with lipase activity and
polynucleotides encoding same for

cleaning

Li, M., et al., Novozymes A/S, US10208297, February 19,2019

Isolated polypeptides with lipase activity; polynucleotides
encoding the polypeptides; nucleic acid constructs, vectors, and
host cells comprising the polynucleotides; and methods of using
the polypeptides for cleaning are disclosed.

Method for producing stabilized

whole wheat flour

Zhao, B., et al., Intercontinental Great Brands LLC, US10212958,
February 26,2019

A stabilized flour, such as stabilized whole grain wheat flour,
exhibiting unexpectedly superior extended shelflife and superior
biscuit baking functionality, may be produced with or without heat-
ing to inhibit lipase by subjecting whole grains or a bran and germ
fraction or component to treatment with a lipase inhibitor, such
asan acid or green tea extract. Treatment with the lipase inhibitor
may be performed during tempering of the whole grains or berries
or during hydration of the bran and germ fraction or component.

Solid solution compositions and use in

chronic inflammation

Bannister, R.M,, et al., Infirst Healthcare Ltd.,
US10213381, February 26,2019

The present specification discloses pharmaceutical compo-
sitions, methods of preparing such pharmaceutical compositions,
and methods and uses of treating a chronic inflammation and/or an
inflammatory disease in an individual using solid pharmaceutical
compositions comprising 34% to 40% by weight of a hard fat that
includes a triglyceride mixture; c) 22% to 28% by weight of a liquid
lipid mixture that includes monoglyceride; and d) 7% to 13% by
weight of a liquid glycol polymer.

Combinational liposome compositions

for cancer therapy

Yang, J., et al., Mallinckrodt LLC, US10213385, February 26, 2019

The present invention provides methods for delivery of
therapeutic agents to a subject using multi-component liposomal
systems. The methods include administration of a therapeutic
liposome containing an active agent, followed by administration
of an attacking liposome that induces release of the agents from the
therapeutic liposome.

Multi-step separation process

Kelliher, A., et al., BASF Pharma (Callanish) Ltd., US10214475,
February 26,2019

The present invention provides a chromatographic separation
process for recovering a polyunsaturated fatty acid (PUFA) prod-
uct from a feed mixture, which comprises: (a) purifying the feed
mixture in a first chromatographic separation step using an eluent a
mixture of water and a first organic solvent, to obtain an intermedi-
ate product; and (b) purifying the intermediate product in a second
chromatographic separation step using as eluent a mixture of water
and a second organic solvent, to obtain the PUFA product, wherein
the second organic solvent is different from the first organic solvent
and has a polarity index which differs from the polarity index of
the first organic solvent by between 0.1 and 2.0, wherein the PUFA
product is other than alpha-linolenic acid (ALA), gamma-linolenic
acid (GLA), linoleic acid, an ALA mono- di- or triglyceride, a GLA
mono- di- or triglyceride, a linoleic acid mono- di- or triglyceride,
an ALA C.sub.1-C.sub.4 alkyl ester, a GLA C.sub.1-C.sub.4 alkyl
ester or a linoleic acid C.sub.1-C.sub.4 alkyl ester or a mixture
thereof.

Method and device for processing an
organic oil in steps

Hruschka, S., et al., GEA Westfalia Separator Group GmbH,
US1021470S, February 26,2019

A method is provided for processing an organic oil in steps,
including the following: A) providing a raw oil; B) degumming the
raw oil by adding water or acid to the raw oil and forming at least
two phases, an aqueous phase and an oil phase, and separating the
aqueous phase enriched in phospholipid from the oil phase; C)
adding sodium hydrogencarbonate and/or sodium acetate to the
oil phase from step B, and removing alkaline-earth compounds
and/or phospholipids and/or stearyl glycosides, in solution or sus-
pension in an aqueous phase, from the oil phase.

Patent information was compiled by Scott
Bloomer, a registered US patent agent and
Director, Technical Services at AOCS. Contact
him at scott.bloomer@aocs.org.
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Congratulations and welcome to this year’s Division leadership!
We look forward to working with you.

2019-2020 Division Executive Steering Committees

Analytical

Chair: Sneh Bhandari, Merieux NutriSciences, USA

Vice Chair: Pierluigi Delmonte, US Food and Drug
Administration, USA

Secretary-Treasurer: Lisa Clement, Cargill Inc., USA

Biotechnology

Chair: Lu-Kwang (Luke) Ju, The University of Akron,
USA

Vice Chair: Long (Joe) Zou, Bunge Creative Solutions
Center, USA

Secretary-Treasurer: Jay Shockey, USDA ARS SRRC,
USA

Edible Applications Technology

Chair: Supratim Ghosh, University of Saskatchewan,
Canada

Vice Chair: Kaustuv Bhattacharya, DuPont Nutrition &
Health, Denmark

Secretary-Treasurer: Serpil Metin, Cargill, Inc,, USA

Health and Nutrition

Chair: Fabiola Dionisi, Nestlé Research Center,
Switzerland

Vice Chair: Matthew Miller, Cawthron Institute
Nelson, New Zealand

Secretary-Treasurer: Kacie Ho, University of Hawaii
at Manoa, USA
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USA
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Chair: Jill Moser, US Department of Agriculture, USA
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State University, USA

Phospholipid
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Midland Co., USA
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Vice Chair: Usha Thiyam-Hollaender, University of
Manitoba, Canada

Secretary-Treasurer: Michael Martinez, Natural
Plant Products, Inc., USA
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Chair: Buddhi Lamsal, lowa State University, USA

Vice Chair: Chibuike Udenigwe, University of Ottawa,
Canada

Secretary-Treasurer: Lamia U'Hocine, Agriculture &
Agri-Food Canada (AAFC), Canada

Surfactants and Detergents

Chair: Rajan Panandiker, The Procter and Gamble Co.,
USA

Vice Chair: Keith Genco, Arkema, Inc., USA

Secretary-Treasurer: Michael Williams, Evonik
Corporation, USA




AOCS thanks these Division leaders for their service

during the past year.

2018-2019 Division Executive Steering Committees

Analytical

Chair: Sneh Bhandari, Merieux NutriSciences, USA

Vice Chair: Pierluigi Delmonte, US Food and Drug
Administration, USA

Secretary-Treasurer: Cynthia Srigley, US Food and
Drug Administration, USA

Biotechnology

Chair: Lu-Kwang (Luke) Ju, The University of Akron,
USA

Vice Chair: Long (Joe) Zou, Bunge Creative Solutions
Center, USA

Secretary-Treasurer: Jay Shockey, USDA ARS SRRC,
USA

Edible Applications Technology

Chair: Farnaz Maleky, Ohio State University, USA

Vice Chair: Kaustuv Bhattacharya, DuPont Nutrition &
Health, Denmark

Secretary-Treasurer: Sarah Echols, CSM Bakery
Solutions, USA

Health and Nutrition

Chair: Matthew Picklo, US Department of Agriculture,
USA
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Vice Chair: Eric Cochran, lowa State University, USA
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Chair: Jill Moser, US Department of Agriculture, USA

Vice Chair: Xiaoqing (Nora) Yang, Kalsec, Inc., USA

Secretary-Treasurer: Bingcan Chen, North Dakota
State University, USA
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Midland Co., USA
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Chair: Richard Barton, N Hunt Moore & Assoc Inc., USA

Vice Chair: Marcelo Usseglio, ProSimTechs, Argentina

Secretary-Treasurer: William (Bill) Younggreen, Alfa
Laval Inc,, USA

Protein and Co-Products

Chair: Buddhi Lamsal, lowa State University, USA

Vice Chair: Chibuike Udenigwe, University of Ottawa,
Canada

Secretary-Treasurer: Lamia L'Hocine, Agriculture &
Agri-Food Canada (AAFC), Canada
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Chair: Rajan Panandiker, The Procter and Gamble Co.,
USA

Vice Chair: Keith Genco, Arkema, Inc., USA

Secretary-Treasurer: Michael Williams, Evonik
Corporation, USA
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AOCS Journals:
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2018 Editor-in-Chief picks

Once a month, AOCS's weekly news digest, Inform SmartBrief, highlights a paper from one of
AOCS’ three journals. These papers are selected by that journal’s respective Editor-in-Chief, who
explains the significance and relevance of that particular paper. Here, we have assembled all of the
Editor-in-Chief picks from 2018 in one place. To follow the 2019 EIC picks as they are released in
real time, sign up for a free subscription to Inform SmartBrief at https://bit.ly/2HIEQue.

Extraction of surface wax
from whole grain sorghum
Hums, M.E,, et al.
https://doi.org/10.1002/
a0cs.12088

Human liver fatty acid
binding protein-1 T94A
variant, nonalcohol fatty
liver disease, and hepatic
endocannabinoid system
Martin, G.G., et al.
https://doi.org/10.1002/
lipd.12008

ACTANTS
D DETERGENTS Recent advances in the
synthesis of sulfonate Gemini
surfactants
Zhou, M., et al.
https://doi.org/10.1002/

jsde.12046

Protein solubilization
Sathe, S.K., et al.
https://doi.org/10.1002/
20cs.12058

Plasma unesterified fatty-
acid profile is dramatically
and acutely changed under
ischemic stroke in the mouse
model

Golovko, S.A. and J.Y.
Golovko
https://doi.org/10.1002/
lipd.12073

Advantage of sodium
polyoxyethylene lauryl
ether carboxylate as a mild
cleansing agent. Part 2:
effects on skin functions and
conditions

Endo, K., et al.
https://doi.org/10.1002/
jsde.12177

Journal of the American Oil Chemists’ Society

Journal of Surfactants and Detergents

31p NMR method for
phospholipid analysis in krill
oil: proficiency testing—a
step toward becoming an
Official Method

Zailer, E., Y B. Monakhova,
B.W.K. Diehl
https://doi.org/10.1002/
ao0cs.12153

Berberine inhibits

oxygen consumption rate
independent of alteration
in cardiolipin levels in H9¢c2
cells

Chang, W., et al.
https://doi.org/10.1007/
s11745-017-4300-z

Interactions between lipases
and amphiphiles at interfaces
Reis, P., et al.
https://doi.org/10.1002/
jsde.12254



Official
Methods and
Recommended

Practices
of the

7th Edition

Site License

Maintain your
customer’s

confidence
7th Edition available

The 7th Edition was revised by academic, corporate,
and government experts to ensure the most
technically accurate methods are presented.
Reviewers harmonized the methods with other leading
scientific organizations, including AOAC International,
AACC International, FOSFA International, I0C, and ISO.
Procedures were updated to include new apparatus,
equipment, and supplier information, including
current locations, mergers, and business closures. The
7th Edition includes all additions and revisions of the
6th Edition.

New Features

Site licenses for AOCS methods available for
industry, government, and universities

AOCS offers individual or multiuser access to a web-

based library of the latest AOCS methods. A site license
allows multiple users at an organization to easily and
simultaneously access analytical methods, including all
revisions and additions. AOCS offers four types of licenses,
each with the option to also include a print copy at a greatly
discounted rate. Pricing is available for both industry and
government/university.

Email orders@aocs.org |

Call +1 217-693-4803 |

» Brand-new layout is an easier-to-read format with more
clearly defined sections.

P Meets ACS style standards to ensure essential

technical and scientific information is presented in a
consistent, clear, and scientifically sound manner.

» Method titles updated to be more descriptive and
informative.

$1,250 List
$875 AOCS Member

Order online at aocs.org/methods7ed

Setting the Standard | Since the 1920s, the global fats and oils industry has relied on the analytical integrity of the Official Methods and
Recommended Practices of the AOCS. AOCS has set the standard for analytical methods critical to processing, trading, utilizing, and evaluating
fats, oils, lipid products, and proteins. Worldwide acceptance has made the AOCS Methods a requirement wherever fats and oils are analyzed.

TECHNICAL
SERVICES

AOCSES



EXTRACTS &

DISTILLATES

The full version of all AOCS journal articles are available online
to members at www.aocs.org/journal. This column builds on
that member benefit by primarily highlighting articles from other
journals.

Coalescence of small bubbles with

surfactants

Lu,J.K., et al., Chem. Eng. Sci. 196: 493-500, 2019,
https://doi.org/10.1016/j.ces.2018.11.002.

Bubble coalescence is central to many important technologi-
cal processes, such as separations, cleaning of oil spills, microfluid-
ics, emulsification, and foaming. It is well known that surfactants,
which are frequently present as additives or contaminants, delay
coalescence by slowing the drainage of the liquid film separating
the approaching bubbles before they make contact. However, the
coalescence and surfactant transport mechanisms developed after
surfactant-laden bubbles make initial contact remain poorly under-
stood. Here, we characterize these mechanisms using high-fidelity
numerical simulations to predict the evolution of bubble interfaces,
surfactant spreading, and induced Marangoni flows. Our results
show that the surfactant initially accumulates on the tiny menis-
cus bridge formed between the coalescing bubbles due to the rapid
and highly localized contraction of meniscus area. At the same
time, a Marangoni-driven convective flow is generated at the inter-
face, which drags the accumulated surfactant away from the joining
meniscus and toward the back of the bubbles. Together, these trans-
port mechanisms affect the rate bubble coalescence by dynamically
modifying the local pull of surface tension on the bubble interfaces.

High-resolution visualization of
cosmetic-active compounds in hair
using nanoscale secondary ion mass

spectrometry

Marsh, J.M,, et al., Colloids Surf. B Biointerfaces 174: 563-568, 2019,
https://doi.org/10.1016/j.colsurfb.2018.11.036.

A wide range of small molecules are used in our daily hair
products to improve the appearance of hair and to protect it from
damage from the environment. To better design formulations of
these products, an understanding of the partitioning and distribu-
tions of these small molecules in hair is critical. In this study, we
used preferential extraction methods to measure the partitioning of
active compounds commonly found in hair cosmetic products on
the hair surface and inside hair, and investigated the use of stable
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isotope labelling, cryosample preparation, and nanoscale second-
ary ion mass spectrometry (NanoSIMS) for high-resolution visu-
alization of distributions of these compounds. With this approach,
we quantified partitioning and directly visualized distributions at
high-resolution of four molecules (e.g., resorcinol, salicylic acid,
pentadecyl alcohol, and pentadecanoic acid) in hair. This has not
been achieved before and revealed distributions of high lipo-
philicity active compounds in the lipid-rich and hydrophobic cell
membrane complex network in hair, while low lipophilicity ones
distributed dispersedly.

Wettability manipulation of overflow
behavior via vesicle surfactant for

water-proof surface cleaning

Wang, T., et al., Mater. Horiz. 6: 294-301, 2019,
https://doi.org/10.1039/C8MHO01343H.

Efficient superhydrophobic surface cleaning strategies are of
paramount importance for water-proof wearable electronics appli-
cations. Herein, a dynamic, time-dependent cleaning approach ona
superhydrophobic surface is presented, which uses vesicle surfactants
(Aerosol OT) to manipulate the surface wettability transition from
non-wetting to ultra-wetting within milliseconds and fluid overflow
behavior. Contaminants such as dust and grease on water-proof sur-
faces can be easily removed under the ultra-wetting state. In addition,
awater wash can remove the surfactant in milliseconds to achieve
alow surfactant retention and recover the superhydrophobicity of
wearable devices. This washing strategy achieves stable wettability
transitions for more than 20 cycles and does not damage the elec-
tronic cloth. This cleaning strategy can inspire the next explosion in
the development and application of advanced materials.

Quantifying the effect of solution
formulation on the removal of soft
solid food deposits from stainless

steel substrates

Cuckston, G.L., J. Food Eng. 243: 22-32,2019,
https://doi.org/10.1016/j.jfoodeng.2018.08.018.

The role of detergent formulation on the cleaning of a complex
carbohydrate-fat food soil from stainless steel surfaces was studied
using a modified version of the millimanipulation device described
by Ali et al. (2015b) which allowed the force required to scrape the
soil from the surface to be measured as the soil is immersed, in situ
and in real time. This allowed the influence of temperature, solu-
tion chemistry, and time on the mechanical forces (theology) and
removal behavior of the soil to be studied—in effect quantifying
the relationships in Sinner’s cleaning circle. The soil simulated a
burnt-on baked-on deposit and featured regular cracking in the 300
gm thick layer. The removal force decreased noticeably on hydra-
tion: the cleaning mechanism was then determined by the agents
present. At 20°C, below the temperature at which the fat phase
was mobile, removal was characterized by cohesive failure except
in the presence of the cationic surfactant CTAB, which promoted
adhesive failure and fast decay in removal force. At 50°C, when the
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fat was mobile, a transition between cohesive and adhesive failure
was observed at pH 7 which was inhibited at higher pH. Adhesive
failure and fast decay in removal force was observed at higher pH
and 50°C in the presence of the anionic and non-ionic surfactants,
SDBS and TX-100, respectively.

From well-entangled to partially

entangled wormlike micelles

Zou, W.Z., et al, Soft Matter 15: 642-655, 2019,
https://doi.org/10.1039/C8SM02223B.

We combine mechanical rheometry, DWS, and SANS with a
simulation model, the “pointer algorithm,” to obtain characteristic
lengths and time constants for WLM solutions over a range of salt
concentrations encompassing the transition from unentangled to
entangled solutions. The solutions contain sodium lauryl ethylene
glycol sulfate (SLE1S), cocamidopropyl betaine (CAPB), and NaCl.
The pointer algorithm is extended to include relaxation of unentan-
gled micelles, allowing micelle parameters to be extracted from the
rheology of partially entangled solutions. DWS provides the data
athigh frequency needed to determine micelle persistence length
accurately. From pointer algorithm fits to rheology, we observe a
salt-induced rapid change in micellar length as the solution enters
the well-entangled regime and a weaker growth with surfactant con-
centration consistent with mean-field theory. At a lower surfactant
concentration, micelle length and persistence length from SANS are
roughly consistent with values from rheology once the lower sur-
factant concentration used in SANS is accounted for. This is, to our
knowledge, the first time that quantitative comparisons of structural
features including micelle length are made between rheology and
SANS. Finally, scaling laws for micelle diffusion and recombination
times indicate that micelle kinetics are reaction controlled leading to
mean-field recombination with surrounding micelles over the entire
range of concentration of interest except at very low and very high
surfactant concentrations where either short micelles or branched
micelle clusters are dominant.

Triacylglycerol composition of breast

milk during different lactation stages

Yuan, T., et al,, J. Agric. Food Chem. 67: 2272-2278, 2019,
https://doi.org/10.1021/acs jafc.8b06554.

Triacylglycerol (TAG) composition of breast milk plays an
important role in improving digestion, absorption, and metabo-
lism when consumed by infants. This study characterized the TAG
profile of human colostrum, transitional, and mature milk samples
from 103 women. Significant differences in the TAGs composition
of breast milk fat from three lactation stages were observed. The
TAGs with high molecular weight and unsaturated fatty acid (such
as 1,3-olein-2-palmitin (OPO) and 1(3)-olein-2-palmitin-3(1)-lin-
olein (OPL)) were enriched in colostrum, while the TAGs contain-
ing medium-chain fatty acids were more abundant in transitional
and mature milk than that in colostrum. Of note, OPL was the
most common TAG in breast milk of Chinese women while the
most common TAG in breast milk of Western women was OPO.
This data will promote the development of infant formulas in terms
of the TAG composition more suitable for infants.

Optimization of ultrasound-assisted
extraction of Moringa peregrina oil
with response surface methodology

and comparison with Soxhlet method

Mohammadpour, H,, et al., Ind. Crop. Prod. 131: 106-116, May
2019, https://doi.org/10.1016/j.indcrop.2019.01.030.

In this paper, ultrasound-assisted extraction (UAE) of oil
from Moringa peregrina seeds was studied and compared with
the Soxhlet method. Based on the response surface methodol-
ogy (RSM), the extraction process variables such as liquid-to
solid ratio, ultrasound power, extraction time and temperature
were investigated to achieve the highest yield. By screening these
parameters, it was concluded that liquid-to-solid ratio (mL/g) and
extraction time were the significant parameters for oil extraction
from Moringa peregrina using ultrasound treatment. The best pos-
sible range for liquid-to-solid ratio (S-20mL/g), extraction time
(5-30min), and optimum ultrasound power (348 W) as well as
extraction temperature (30°C) was obtained according to the sin-
gle factor experiments. Afterward, the optimum process conditions
which were determined by central composition design (CCD) to

reach the maximum oil extraction yield (53.101%) were found to
be 26.3 min for extraction time and 17.8 mL/g for liquid-to-solid
ratio. In addition, the gas chromatography analysis and the phys-
iochemical characteristics of oil extracts obtained through UAE
and Soxhlet techniques including peroxide value (PV), antioxi-




dant activity (DPPH%), total phenolic content (TPC), iodine value
(IV), thermal stability, crystallization and melting behavior were
determined and compared.

Rapid assessment of deep frying
oil quality as well as water and fat
contents in French fries by low-field

nuclear magnetic resonance

Wang, C,, et al., J. Agric. Food Chem. 67: 2361-2368, 2019,
https://doi.org/10.1021/acs jafc.8b05639.

Most of the health hazards in fried foods are related to unqual-
ified frying oil and excessive oil content. In this study, the feasi-
bility of using low-field nuclear magnetic resonance techniques
(LEF-NMR) for analysis of the water and oil contents in French
fries, as well as simultaneous evaluation of frying oil quality during
deep frying, was investigated. Three proton populations were iden-
tified and successfully assigned to water and oil relaxation sig-
nals. Significant correlation between the T2 relaxation parameters
(Awater and RCoil) and the water and oil content was acquired.
MRI could visualize the changes of signal intensity and spatial dis-
tribution, as well as the internal structural changes during frying.
Using the correlation model built by multiple regression analysis,
the total polar compounds content of the frying oil could be suc-
cessfully predicted by LF-NMR relaxation characteristics, which
indicates that LF-NMR was an effective method to monitor the
quality of frying oil.

Association genetics identifies single
nucleotide polymorphisms related
to kernel oil content and quality in

Camellia oleifera

Lin, P., et al., J. Agric. Food Chem. 67: 2547-2562,2019,
https://doi.org/10.1021 /acs.jafc.8b03399.

Camellia oleifera, as an important nonwood tree species for
seed oil in China, has received enormous attention owing to its high
unsaturated fatty acid contents benefited to human health. It is nec-
essary to examine allelic diversity of key genes that are associated
with oil production in C. oleifera cultivars with a large variation of
fatty acid compositions. In this study, we performed the association
analysis between four key genes (two CoSAD and two Cofad2)
coding fatty acid desaturases and traits including oil content and
fatty acid composition. We identified two single nucleotide inser-
tion—deletion (InDel) and 362 single-nucleotide polymorphisms
(SNPs) within the four candidate genes by sequencing an associa-
tion population (216 accessions). Single-marker (or haplotype) and
traits association tests were conducted by linkage disequilibrium
(LD) approaches to detect significant marker—trait associations.
Validation population (279 hybrid individuals from six full-sibs
families) studies were performed to validate the function of allelic
variations significantly associated. In all, 90 single marker-trait
and one haplotype-trait associations were significant in association
population, and these loci explained 1.87-17.93% proportion of the
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corresponding phenotypic variance. Further, six SNP marker—trait
associations (Q < 0.10) from Cofad2-A, CoSAD1, and CoSAD2
were successfully validated in the validation population. The SNP
markers identified in this study can potentially be applied for future
marker-assisted selection to improve oil content and quality in C.
oleifera.

Highly efficient and enzyme-
recoverable method for enzymatic
concentrating omega-3 fatty acids
generated by hydrolysis of fish ail in
a substrate-constituted three-liquid-

phase system

Li, Z., et al., ]. Agric. Food Chem. 67: 2570-2580, 2019,
https://doi.org/10.1021 /acs.jafc.8b06382.

Anovel three-liquid-phase system which contained fish oil as
the nonpolar phase was developed for the lipase-based hydrolysis
of fish oil and subsequent enrichment of the omega-3 polyunsatu-
rated fatty acids (n-3 PUFA) in the glyceride fraction of the fish oil.
In comparison with the traditional oil/water system, the enrich-
ment factor of n-3 PUFA in this system was increased by 363.4% as
aresult of a higher dispersity, higher selectivity of the lipase for the
other fatty acids except for n-3PUFA, and relief of product inhibi-
tion. The content of n-3 PUFA in the glyceride fraction could be
concentrated to 67.97% by repeated hydrolysis after removing the
free fatty acids. Furthermore, the lipase could be reused for at least
eight rounds. This method would be an ideal approach for enrich-
ing n-3 PUFA because it is cost-effective, low in toxicity, and easily
scaled up.

Droplet-stabilized oil-in-water
emulsions protect unsaturated lipids

from oxidation

Okubanjo, S.S., et al., ]. Agric. Food Chem. 67: 2626-2636, 2019,
https://doi.org/10.1021/acs.jafc.8b02871.

Droplet-stabilized emulsions use fine protein-coated lipid
droplets (the shell) to emulsify larger droplets of a second lipid (the
core). This study investigated the oxidation resistance of polyunsat-
urated fatty acid (PUFA) oil within droplet-stabilized emulsions,
using shell lipids with a range of melting points: olive oil (low melt-
ing), trimyristin (high-melting), and palmolein oil (intermediate
melting point). Oxidation of PUFA oil was accelerated with a fluo-
rescent lamp in the presence of ferrous iron (100 micrometer) for
9 days, and PUFA oxidation was monitored via conjugated dienes,
lipid hydroperoxides, and hexanal levels. Oxidation was slower in
droplet-stabilized emulsions than in conventional emulsions or
control emulsions of the same composition as droplet-stabilized
emulsions but different structure, and trimyristin gave the great-
est oxidation resistance. Results suggest the structured interface of
droplet-stabilized emulsions limits contact between pro-oxidants
and oxidation-sensitive bioactives encapsulated within, and this
antioxidative effect is greatly enhanced with solid surface lipids.
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