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S&D 2.1/SCC: Surfactants: Cosmetic Science 
This session is sponsored in part by Colonial Chemical, Inc. 
Chairs: M.S. Vethamuthu, Ashland Specialty Ingredients, USA; and D. Abbeduto, Society of Cosmetic 
Chemists/Colonial Chemical, Inc., USA  
 

Surfactants and Human Skin: Perspectives from 40 
Years of Skin Science Research. R.R. Wickett, 
University of Cincinnati, USA. 

This talk will review effects of surfactants on 
human skin from a perspective acquired during 40 
years in personal care research. Recommendations 
for future research will be discussed. 

There has been considerable progress toward 
mitigating the effects of surfactants on human skin 
but many challenges remain. Mild cleansing systems 
can be formulated but we still do not completely 
understand the factors controlling surfactant skin 
interactions. It is clear that surfactants can penetrate 
the SC causing reactions in the viable epidermis. 
Relative roles of micelles and monomers in 
surfactant skin penetration have been investigated 
for many years but in my opinion complete 
understanding is yet lacking for reasons that will be 
discussed. 

Another mystery is the wide variation in 
response between individuals treated with the same 
surfactant system. We may find some individuals 
dropping from a test due to high scores while others 
show little or no irritation even at the end. We also 
see a wide range of preexisting irritation scores in 
our studies on health care worker. Some of the 
variation in response may be explained by 
polymorphisms in genes for inflammatory cytokines 
but there are still many factors remaining to be 
elucidated. 
 
Microbial Biofilm Evaluations: Impact and Insights 
for Industry. B. Glembocki, D. Grinstead, S. Lyon, K. 
Roach, and C. Spangenberg, Sealed Air Inc., USA. 

Microbial biofilm is the dominant form that 
microbes assume in a real world setting in which 
they develop a complex matrix of cells, proteins, 
polysaccharides and DNA. It has been estimated that 
99% of microorganisms on Earth live in biofilm. 
Biofilm formation characteristics can be exhibited 
within seconds of a single organism attaching to a 
surface. Biofilm is not necessarily visible to the 
naked eye. If you have moisture and a surface you 
will have the potential for biofilm formation. This 
simple fact points to the need for methodologies to 
evaluate sanitizers, disinfectants or other microbial 

control agents in a representative setting beyond 
what has been done historically. 

Biofilm has become a defined and recognized 
form that microbial communities exist in. 
Recently there has been significant activity 
surrounding biofilm standard test method 
development for hard surface sanitization and 
disinfection. This has set the stage for regulatory 
impact from agencies such as the US EPA. Beyond 
registering products for a product label claim, 
cleaning practices and formulations need also to be 
considered. 

This presentation discusses recent activities in 
method development and standardization. Included 
in this discussion will be insights gained from initial 
biofilm evaluations against several disinfectant 
product classes. 

 
The Effectiveness of Natural Oils in Cosmetic, 
Beauty, and Personal Care Products. G.R. Watkins* 
and G.A. Smith, Huntsman Performance Products, 
USA. 

There is a general assumption amongst 
consumers that “natural” products are healthier 
than similar ones using synthetic ingredients. Often 
these “natural” ingredients are no different in 
chemical composition than their synthetic 
counterparts. In fact, a synthetic substance which 
mimics a natural one can sometimes provide a 
purer, more stable ingredient which gives the 
product a longer usable life. 

Natural oils such as “Hemp seed oil is made up 
of 80% essential fatty acid, the highest amount of 
any other plant. Hemp seed oil prevents moisture 
loss on a physiological level. It contains the ideal 
ratio of Omega 6 to Omega 3 based on our skin 
needs. Hemp so closely matches our own skins lipids 
it is able to penetrate inside our cells and lubricate 
the surface between them, thus bringing the EFA's 
within our body. For this reason EFA's have been 
proven to play a preventative role in skin aging and a 
healthy moisture balance. Not only does Hemp seed 
oil contribute greatly to the barrier function and 
appearance it also has other skin benefits such as 
offering relief to acne, minor abrasions, psoriasis and 
eczema”. 
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How can the formulator maintain these 
“benefits” when developing a product, if at all? This 
research will explore the effectiveness, real and 
imagined, when using these natural or essential oils 
in Cosmetic, Beauty and Personal Products. 

 
Surfactants in Personal Care Applications: 
Challenges and Recent Trends. M.S. Vethamuthu, 
Ashland Specialty Ingredients, USA. 

Objective: The aim of this work is to present 
surfactants used in cosmetics and highlight key 
functions, different microstructures, and any 
problems associated with their use in personal 
cleansing products. It is well known that cleansing 
skin with surfactant-rich compositions can result in 
irritation & skin barrier damage often leading to dry 
and compromised skin. 

Methods and Results: The foam creation and 
decay characteristics have been evaluated and 
compared using an instrumental foam method called 
the SITA foam tester and compared to an in-vivo 
measurement method. The irritation potential of the 
surfactant mix have been measured using the Zeta 
Nano Laser Doppler electrophoresis method. The 
measured Zeta potential distribution (mv) of 
formulations and individual surfactant micelles have 
been correlated directly to flex wash clinical studies 
published in the literature.  

Discussion and Conclusion: 
Many earlier studies have shown cleanser induced 
damage to skin stratum corneum as arising due to 
surfactants binding to exposed protein domains 
during cleansing and causing swelling and de-
naturation. This study also highlights current trends 
moving to sulfate free and low surfactant based 
innovative cleansing compositions. 

 
Optimized Microemulsion Systems with Low 
Surfactant and Salt Concentration for Detergency of 
Vegetable Oils at Low Bath Temperature. C. 
Attaphong, J.F. Scamehorn, and D.A. Sabatini*, 
University of Oklahoma, USA. 

Triglycerides from vegetable oils are among the 
most difficult oils to remove from fabrics, especially 

at low temperature. Moreover, it is very challenging 
to get high efficiency of cold detergency with semi-
solid fats or waxy soils. Recently, extended 
surfactants have shown very promising performance 
for detergency at ambient temperature. Therefore, 
the microemulsion systems of extended surfactants 
are of interest for cold temperature detergency of 
vegetable oils and waxy soils. The objective of this 
study are to explore the optimized microemulsion 
systems with low surfactant and salt concentration 
using extended surfactant for vegetable oil 
detergency at low temperature, and to investigate 
different microemulsion formulations of anionic 
extended surfactants and conventional surfactants 
to obtain the greatest cold detergency of waxy soils. 
In addition to studying the effects of surfactant and 
salt concentration, preliminary results on the impact 
of hydrophilic/lipophilic linker addition and 
formulating in the Winsor Type II region on 
detergency efficiency of waxy soils will be presented. 
These results will provide useful information for 
design of surfactant systems for future research. 

 
Formulated Solutions for Hair Repair. S. O'Connor, 
C. Lepilleur, and M. Ruffing, Lubrizol Advanced 
Materials, USA. 

Hair repair remains one of the most rewarding 
and challenging claims to satisfy consumer needs in 
Hair Care. Using a combination of technologies and 
formulated solutions, products can be created which 
deliver the delight of hair repair applicable to 
different hair types having varying degrees of hair 
damage incurred by exposure to chemicals, 
environmental conditions and mechanical stresses 
from regular grooming practices. In addition to an 
interpretation of hair repair the presentation will 
provide a sound outline of core fundamentals in hair 
conditioning, key chemistries to deliver best in class 
care performance and innovative formulation 
concepts. 
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PCP 3/SCC: Strategies in Advanced Utilization of Proteins and Peptides 
This session is sponsored in part by DuPont Nutrition & Health 
Chairs: H.R. Ibrahim, Kagoshima University, Japan; H. Kumagai, Nihon University, Japan; Z. He, USDA, ARS, SRRC, 
USA; and P. Romanowski, Society of Cosmetic Chemists/Element 44 Inc., USA 
 

Development of a Protein-rich, Novel Fermented 
Milk/Cereal Product as a Delivery Vehicle for 
Micronutrients and Bioactive Compounds. N.M. 
O'Brien and T.P. O'Connor, University College Cork, 
Ireland. 

In 2014 it is estimated that 805 million people 
were food insecure, the vast majority in developing 
countries. Many of these individuals receive 
humanitarian assistance from organisations such as 
World Food Programme and other NGOs. These 
agencies commonly distribute Special Nutritional 
Products including Fortified Blended Foods (FBFs) 
targeted at young children to alleviate malnutrition. 
Currently used FBFs are primarily composed of dried 
legume/cereal blends which act as a delivery vehicle 
for fortified micronutrients. These FBFs are then 
reconstituted by heating with water and consumed 
as porridge. We are developing a novel FBF using 
dried fermented buttermilk/cereal as a delivery 
vehicle for micronutrients. Our product is rich in high 
quality dairy protein and is an excellent and 
palatable delivery vehicle for fortified 
micronutrients. Additionally, the product is also 
ideally suited as a delivery vehicle for other classes 
of bioactive compounds, including bioactive 
peptides, targeted at selected groups, e.g., elderly 
individuals. Bioactive peptides examined in this 
project will be chosen based on their favourable 
biological effects, resistance against gastrointestinal 
digestion and passage through enterocytes and 
caco-2 cell monolayers. 
 
Proteomic Analysis of Eggshell Membranes. M.T. 
Hincke and T. Ahmed, University of Ottawa, Canada. 

Avian eggshell membranes (ESM) play an 
essential role in the formation and structure of the 
eggshell and act as a barrier that protects the egg 
against bacterial invasion and spoilage. It is essential 
to characterize the ESM proteome in order to 
understand the mechanisms of ESM function. In our 
study we evaluated different extraction strategies 
including conditions of acid, base, salt and reducing 
agents, in order to solubilize the membrane fibers to 
identify its protein constituents using RP-nanoLC and 
ES-MS/MS proteomics. In total, we identified 180 
proteins in the different extracts and solubilizates. 
We identified proteins involved in DNA packaging 

and protein - DNA complex assembly including H1, 
H2A, H2B, H3, and H4. In addition, various members 
of collagen superfamily have been identified 
including a1 chain of collagen VIII and X, a2 chain of 
collagen V, and a6 chain of collagen IV. Proteins that 
are involved in cell adhesion have been also 
identified including cadherin 1, fibronectin, tenascin 
C, and neurotrimin. Further, antimicrobial proteins 
for instance gallinacin -9, -10, -11, gallin 1, ß2 
microglobulin, and histone H2B are present. The 
results of this study will guide further efforts to 
exploit the bioactive elements of the ESM for 
therapeutic applications. 
 
Impact of Dietary β-conglycinin on Adiposity and 
Insulin Sensitivity in Obese and Type 2 Diabetic 
Rodents. K. Koba1, K. Kawabeta1, T. Noda1, N. 
Tateiwa1, S. Tamaru1, and M. Sugano2, 1University of 
Nagasaki, Japan, 2Kyushu University, Japan. 

We previously demonstrated that β-conglycinin 
(β-CON), a component of soy protein (SOY), not only 
exerted lipid-lowering effect but increased insulin 
sensitivity in SD rats. Therefore, we examined the 
effect of β-CON in obese and diabetic animals. We 
prepared the diets containing either 20% casein 
(CAS), or CAS replaced 50% with SOY or β-CON. First, 
obese OLETF rats (6 wk-old) were fed with the diets 
for 13 weeks, and insulin tolerance test (ITT, 
0.75IU/kg) was performed in week 12. The result 
suggested that SOY and more so β-CON increased 
insulin sensitivity, compared with CAS in obese rats. 
Also, β-CON, compared with CAS decreased visceral 
adipose tissue weight and liver triglyceride level, 
associated with an increase of serum adiponectin 
level. Then, we examined the β-CON effect using 
type 2 diabetic KK-Ay mice in two feeding trials (33 
days in Exp. 1 & 14 days in Exp. 2). ITT (1IU/kg) was 
performed on day 28 and day 7, respectively and 
found that β-CON tended to modulate insulin 
sensitivity only in Exp. 1. The lipid-lowering effect of 
β-CON was observed in both experiments, but the 
effect was clearer in Exp. 2. Although the β-CON 
effects were varied depending on the experimental 
condition, the outcome of the present study 
suggested the beneficial effects of β-CON that 
prevent metabolic syndromes. 
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Occurrences of Food-derived and Endogenous Pro-
hyp in Blood and Tissue and Their Function to 
Fibroblast. K. Sato, Kyoto University, Japan. 

Human trials have demonstrated that ingestion 
of collagen hydrolysate improves skin and joint 
conditions. Occurrences of food-derived collagen 
peptides, Pro-Hyp in human blood after ingestion of 
collagen hydrolysate have been also reported. The 
Pro-Hyp enhance growth of primary cultured mouse 
skin fibroblast on collagen gel. The objectives of the 
present studies were to examine occurrences of 
these peptides in damaged tissues and elucidate 
how Pro-Hyp triggers growth of the fibroblast. 
Skin disc was removed from mice. Pro-Hyp content 
in the damaged and normal skin and ear were 
determined by LC-MS/MS. Fibroblasts, which were 
migrated from skin disc (primary cultured) and 
subcultured, were incubated in the medium 
containing Pro-Hyp. 

Pro-Hyp content significantly increased in the 
damaged skin and ear compared to normal ones. 
The primary cultured fibroblast incorporated Pro-
Hyp in dose dependent manner. On the other hand, 
subcultured fibroblast did not. Expression of peptide 
transporters (PEPT1, 2, Ci1) decreased after 
subculture. In addition, tissue stem cell marker, 
p75NTR was expressed in the primary cultured cell, 
but it rapidly decreased after the subculture. Thus, 
endogenous and also food-derived Pro-Hyp might 
specifically enhance growth of the fibroblast for 
wound healing process. 
 
Intestinal Absorption of Bioactive Peptides: 
Detection and Visualization. T. Matsui, Kyushu 
University, Japan. 

Studies on bioactive peptides regarding the 
prevention of lifestyle-related diseases continue to 
be one of the growing fields for alternative medicinal 
food sciences. It has been proven that the intake of 
small peptides or protein hydrolysates improved 
promoting high blood pressures in mild-hypertensive 
subjects. Our recent studies demonstrated 
additional health-beneficial effects such as anti-
atherosclerosis [1] and vasorelaxation by the 
suppression of Ca2+-constriction cascades [2,3]. 
However, arguments on the absorption of small 
peptides such as di- and tri-peptides via PEPT1 
transport have been raised, because of their lack of 
absorption in pharmacokinetic studies. To overcome 
these issues, stable-isotope labeling and chemical 
derivatization techniques combined with LC-tandem 
MS have been proposed in Caco-2 cell and/or animal 

experiments, permitting highly sensitive detection at 
>50fmol/mL-plasma [4,5]. In addition, MALDI-
imaging technique [6] allowed a visualization of 
transporting process of small peptides across rat 
intestinal membrane by their characteristic m/z, 
providing information on their distinct proteolytic 
degradation during absorption. 

[1] Br. J. Nutr., 103, 309 (2010). 
[2] Biochim. Biophys. Acta, 1840, 3073 (2014). 
[3] PLoS ONE, 9, e88975 (2014). 
[4] Anal. Biochem., 414, 109 (2011). 
[5] Anal. Chem., 85, 4289 (2013). 
[6] Anal. Chem., 85, 10033 (2013). 

 
Appetite Suppressive Peptides Derived from 
Soybean Involvement of Enteroendocrine System. 
H. Hara, S. Nakajima, and T. Hira, Hokkaido 
University, Japan. 

Soybean seed is a good source of dietary protein 
as well as oil source. Recently, we found that a 
peptide in soybean b-conglycinin suppresses food 
intake in rats and hunger in healthy human with 
increasing secretion of cholecystokinin (CCK), which 
is a gut hormone produced from the 
enteroendocrine I-cells. We tried to identify the 
responsible peptides for stimulation of CCK release 
in soybean protein, and have got a tridecapeptide in 
b-conglycinin b subunit (b51-63). The amino acid 
sequence of this active peptide is VRIRLLQRFNKRS, 
that includes four arginine residues. Also, we have 
identified a receptor for b51-63, which is calcium-
sensing receptor (CaSR), a GPCR, expressed on the 
enteroendocrine cell line STC-1. The soybean 
peptide strongly stimulates CCK release in rats after 
an injection into the duodenum, and suppresses 
food intake after overnight fast. The suppression of 
food intake completely depends on CCK action, 
which confirmed by a CCKA-receptor blocker. By a 
double blind crossover study in healthy individuals, a 
protease hydrolysate of soybean b-conglycinin 
suppresses hunger sensation and induces transient 
satiety in post-absorptive state compared with a 
whole soybean peptide preparation. The soybean b-
conglycinin peptide may apply treatment of obesity 
and diabetes patients. 

 
Bioactive Peptides from Goat Milk with New 
Promises for Skin Health. H.R. Ibrahim, Kagoshima 
University, Japan. 

Today, bioactive peptides are at the top of the 
skincare ingredients list. Bioactive peptides are 
generated by enzymatic processing of precursor 
proteins. Their potent biological effects have 
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attracted attention for applications in skin health. 
Bioactive peptides released from milk proteins have 
gained increasing attention. These peptides exert 
immunomodulatory, antibacterial and antioxidant 
activities. In contrast to bovine milk, goat milk is 
gaining intensifying importance due to health 
problem associated with bovine milk allergy. In this 
study, we explore novel bioactive peptides 
generated by gastrointestinal digestion simulation of 
goat milk proteins. Several peptides exhibited potent 
superoxide anion scavenging activity as well as 
remarkable ability to reduce DPPH radicals. Certain 
peptides showed strong antimicrobial activity 
against skin pathogens, P. acnes and C. 
minutissimum. MALDI-TOF-MS allowed the 
identification of active peptides derived mostly from 
various caseins as well as lactoferrin and ß-
lactoglobulin from whey. This finding is the first to 
describe that goat milk possesses multiple 

biopeptides, act as potent antioxidant protection 
and will help fight skin infection, that offer a 
fascinating opportunity for their potential skincare 
applications. 

 
Protein and Peptide Use and Effectiveness in 
Topical Cosmetic Applications. P. Romanowski, 
Element 44 Inc., USA. 

A variety of proteins and peptides have been 
used in cosmetic formulations for years for different 
effects. While these ingredients have widespread 
consumer appeal and often have laboratory data 
supporting their use, the practical effectiveness is 
more difficult to prove. In this talk we will focus on 
some of the most popular proteins and peptides 
used in anti-aging cosmetics including 
neurotransmitter inhibitors, signal peptides, carrier 
peptides, and enzyme inhibitors.  
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BIO 5.1/H&N 5.1/SCC: Lipid Oils and Skin Health 
This session is sponsored in part by Johnson & Johnson 
Chairs: T.A. McKeon, USDA, ARS, WRRC, USA; K. Mahmood, Johnson & Johnson Consumer, USA; and K. Dobos, 
Society of Cosmetic Chemists/Sun Chemical Corp., USA 
 
The Role of Lipids in Skin Physiology. A. Pappas, 
Johnson & Johnson, USA. 

The skin is the largest organ of the human body, 
which serves functions in thermoregulation, 
protection, metabolism and in sensory. Various lipids 
are fundamental for normal skin functions and are 
unusual as they are not found anywhere else in the 
human body. Sapienic acid, triglycerides, waxes and 
squalene are secreted by glands imbedded in the 
human skin and are deposited on the surface of the 
skin. These lipids contains an unusual mixture of 
fatty acids. Recently, the importance of all these 
lipids was further validated in animal models where 
the biosynthesis of fatty acid esters, triglycerides, 
long chain fatty acids and oleic acid has been 
impaired. All these animal studies together with 
recent reports on the effect of the dietary fat on 
skin, further demonstrate the importance and 
essential role of fatty acid metabolism in normal skin 
physiology. Vegetable oils, fruit extracts and their 
components: fatty acids, tocopherols, polyphenols 
are constantly used in a wide variety of topical 
consumer products and their effects on skin care and 
on dermal health had been seriously 
underestimated. 

 
New Insights into the Role of Polyunsaturated Fatty 
Acids in Skin Physiology and Pathology. H. 
Gallagher, I.A. Guschina, D. Ramji, and J.L. 
Harwood*, Cardiff University, UK. 

Ever since skin defects revealed the need for 
essential fatty acids in the diet, the important role of 
PUFA in the biochemistry of epidermal layers has 
been acknowledged. Interest has also included 
disease such as atopic eczema and psoriasis where 
certain dietary PUFA can alleviate symptoms in both 
animal models and human subjects. 

One of the PUFAs tested is the n-6 acid, dihomo-
gamma-linolenic acid (DGLA). Like n-3 PUFAs such as 
EPA or DHA, DGLA can be metabolised to anti-
inflammatory compounds – in this case, 
prostaglandin E1 or 15-hydroxyeicosatrienoic acid. 
Moreover, DGLA has been suggested as a compound 
of key importance in diseases such as atopic 
dermatitis. We have studied the metabolism and 
effects of DGLA using a number of tissue culture 
systems. DGLA is taken up rapidly, esterified into a 

variety of membrane lipids and has rapid effects on a 
number of inflammatory mediators. It is oxidised by 
both cyclooxygenase and lipoxygenase enzymes 
whose products are readily detected by MS. At the 
same time, its provision reduces the relative amount 
of its major metabolic product, arachidonate. This 
may be important since arachidonate is an n-6 PUFA 
which produces mainly inflammatory eicosanoids. 

 
Biosynthesis and Skin Health Applications of 
Antimicrobial Glycolipids. D.K.Y. Solaiman and R.D. 
Ashby, USDA, ARS, ERRC, USA. 

Microbial-produced glycolipids (MGLs) such as 
sophorolipids (SLs), rhamnolipids (RLs), and 
mannosylerythritol lipids (MELs) are amphiphilic 
molecules, and thus have been widely explored 
for use as surfactants/detergents, emulsifiers, and 
lubricants. A major hindrance to their widespread 
commercial adoption is the higher prices in 
comparison to their non-renewable petroleum-
based counterparts. To overcome this, research 
abounds in developing production systems that will 
lead to lower production costs. On top of that, many 
studies have been and continue to be conducted to 
find and explore any value-added properties 
possessed by these molecules which could help 
justify the higher costs of MGLs. This paper will first 
survey the current advances in production trends 
and skin health applications (e.g., antimicrobial, 
woundhealing promotion, fibroblast rejuvenation, 
emollient, etc.) of MGLs. We will then present our 
lab’s research on using surplus agricultural 
byproducts as inexpensive feedstocks in the 
fermentative production of MGLs, and provide 
evidence for SLs as antibacterial agents particularly 
by demonstrating anti-acne activity against the 
causative bacterium (Propionibacterium acnes) when 
immobilized on biopolymer films. 

 
Meadowfoam (Limnanthes alba) Natural Products 
Inhibit Matrix Metalloproteinases in Human 
Keratinocytes: Relevance to Skin Health. C.L. 
Miranda, R.L. Reed, A.K. Indra, and J.F. Stevens*, 
Oregon State University, USA. 

Meadowfoam (Limnanthes alba) is an oilseed 
crop which is grown in the Willamette Valley of 
Oregon. Meadowfoam seed oil has commercial value 
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as an ingredient of cosmetic products. A waste 
product of the oilseed extraction, the seed meal is a 
rich source of the glucosinolate, glucolimnanthin. 
We developed a patented procedure for enzymatic 
conversion of glucolimnanthin into the bioactive 
products, 3-methoxybenzyl isothiocyanate (MBITC) 
and 3-methoxyphenyl acetonitrile (MPACN), by 
fermentation of meadowfoam seed meal. We 
investigated the anti-inflammatory potential of 
these products in human skin cells with the aim to 
explore their use as meadowfoam oil additives to 
improve skin health. Skin keratinocytes overexpress 
pro-inflammatory cytokines, chemokines and matrix 
metalloproteinases (MMPs) in response to 
stimulation by UV light, chemical irritants and 
infection. We found that an extract of fermented 
meadowfoam seed meal and especially MBITC (at 1 
µM), but not MPACN, inhibit MMP-9 protein 
expression and activity in stimulated HACAT 
keratinocytes without signs of cytotoxicity. These 
findings demonstrate the beneficial effects of a 
fermented meadowfoam seed meal extract and 
MBITC as additives to cosmetic oils for the 
prevention of skin inflammation through inhibition 
of MMPs. 

 
Cosmetic Applications of Castor Oil and Its 
Derivatives. T.A. McKeon and X. He, USDA, ARS, 
WRRC, USA. 

Castor oil is unique - it contains 90% of the 
hydroxy fatty acid ricinoleic acid. The hydroxy group 
imparts unique physical, chemical and physiological 
properties on castor oil. While best known for its 
laxative effect, castor oil derived products include 
lithium grease, engineering nylons and cosmetics. 
Castor oil is a common constituent of lipsticks and 
cosmetic creams. Derivatives of castor oil also are 
effective as anti-microbials, and may be used to 
preserve cosmetics from microbial deterioration.  
The castor oil seed contains potent allergens and the 
toxin ricin in the protein fraction. We evaluated the 
possibility that ricin might be present in castor oil. 
We obtained samples of castor oil subjected to 
different levels of processing and from commercial 
sources. After extraction of the oil with phosphate-
buffered saline, we tested the aqueous extracts for 
ricin content. We detected 35ng/ml of ricin (lethal 
dose ˜ 2-5µg/kg) in samples derived from the cold-
pressed castor oil supplied and from a commercially 
purchased sample. However, no ricin was detected 
in USP grade castor oil, neutralized or hydrolyzed 

castor oil. The presence of ricin in the cold-pressed 
oil could indicate that allergen is also present, 
indicating that use of cold-pressed castor oil for 
ingestion or topical application be avoided. 

 
Production of Structured Phospholipids using 
Phospholipase and Lipase. S.H. Yoon, Woosuk 
University, Republic of Korea. 

The transesterification abilities of microbial 
phospholipase A2 and lipase in organic solvents 
were studied. Phosphatidylcholine and caprylic acid 
were transesterified by incubation in organic 
solvents using phospholipase A2 and lipase. Caprylic 
acid was incorporated into the sn-1 and -2 positions 
at a rate of 87.7% using phospholipase A2 in hexane, 
and 36.7% using lipase in diethyl ether. Higher acyl 
migration into sn-2 was observed in diethyl ether 
than in hexane during transesterification using 
lipase, however, there was no substantial difference 
in the caprylic acid content at the sn-2 position. Acyl 
migration during transesterification in methanol was 
lower than in other organic solvents. 
 
Preparation of Highly Purified Pinolenic Acid from 
Pine Nut Oil via Three-step Lipase-catalyzed 
Esterification. H.J. Kim1, T.T. Zhao1, D.S. No1, C.T. 
Kim2, and I.H. Kim1, 1Korea University, Republic of 
Korea, 2Korea Food Research Institute, Republic of 
Korea. 

Pinolenic acid (PLA) from pine nut oil was 
successfully enriched by three-step lipase-catalyzed 
esterification. The fatty acids present in pine nut oil 
were selectively esterified with ethanol using 
Lipozyme RM IM from Rhizomucor meihei as a 
biocatalyst and PLA was enriched in the fatty acid 
fraction. The optimum conditions of molar ratio of 
the substrate (fatty acid to ethanol) and 
temperature were 1:7 and 25oC, respectively. There 
was no significant effect in the enrichment of PLA 
when water was added in reaction mixture. The 
same protocol and optimum conditions were 
employed for second and third step lipase-catalyzed 
esterifications. For first step lipase-catalyzed 
esterification, PLA was enriched up to 41.6mol% 
from an initial value of 13.5mol% in the pine nut oil. 
Using PLA enriched fatty acid obtained from first 
step as a substrate, PLA was enriched up to 68mol% 
via second step lipase-catalyzed esterification. 
Consequently, a maximum PLA content of ca. 
78mol% was obtained via third step lipase-catalyzed 
esterification.

 


