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Preface to Lipid Glossary 2

Our Prefaceto A Lipid Glossary published in 1992 (see page v) ended
with “if this book is well-received we hope to correct it, update it, and
extenditin afew yearstime...”. The book waswell received and thiswas
reflected in its high sales.

How doesLipid Glossary 2 published in 2000 differ from the slimmer
volume of 1992?

» We have extended the text by adding new entries, by extending existing
entries, and by adding key referencesto many of them. Wehaveal so used
more graphics to depict molecular structures. The number of entries has
been raised from 900 to over 1200, and graphics from about 60 to over
180. Asaconsequence, themain text hasincreased from 100to 237 pages.

» Thebook isstill replete with crossreferences but these are now indicated
initalicrather thaninboldtype. Thisgivesabetter appearancetothe pages
of text. However it does mean that some botanical references which are
italicized do not have a cross reference.

» Wehaveal so revised the Appendices. Appendices 1-3 are deleted but all
the information is now contained in the main text. Appendices4 and 5
havebeen retained (though renumbered) and updated. Noinformation has
been | ost through these changes except that we have removed some of the
earlier book titles from the list.

We hopethisnew glossary will be aspopular and asuseful asthefirst.
We offer it as a handy reference for a wide range of lipid scientists and
technologists as well as those involved in the business and commerce of
thesematerials. Many companiesbought several copiesof ALipidGlossary
for wide distribution to their staff. They recognized the importance of
having a copy readily available for quick consultation.



Aswith A Lipid Glossary, we thank Bill Christie who has acted as
friend, mentor, adviser, and consultant for his generous help and advice.
We also thank Peter Barnesfor his effortsin connection with thisvolume.
For help with typing and formulas we thank Birgitta Taube, Marie Sedig,
JanHolmbéck and AndersViberg. Kersti Sundbro gaveass stancefromthe
Scotia LipidTeknik library for which we are grateful.

Frank Gunstone (Dundee)
Bengt Herdl6f (Stockholm)
March 2000



Preface to A Lipid Glossary (published 1992)

Having produced this Lipid Glossary it is incumbent upon us to
indicateour understanding of theword lipid. Thereisno exact, succinct and
agreed definition of lipids and whilst thereis no disagreement over awide
range of compounds, there is a gray zone of compounds not uniformly
accepted as lipids. There are severa problems. Are lipids only natural
products and do we exclude the wide range of synthetic compounds? We
think not. Are lipids adequately defined in terms of their solubility in a
range of “fat solvents' ? Solubility is linked with structure but it seems a
rather vague criterion designed to distinguish typical lipids from typical
carbohydrates and proteins and leaves many doubtful cases. We prefer a
definition of lipids based mainly, if not entirely, on structure and related,
in turn, to the underlying biosynthetic pathways by which fatty acids
are produced.

The acetate-mal onate pathway of biosynthesis leads, through smple
variants, to three major categories of natural products: fatty acids by a
reductive pathway, i soprenoidsviameval onate, and phenolsby cyclisation
of polyketides.

We consider that lipids are compounds based on fatty acids or
closely related compounds such as the corresponding alcohols or the
sphingosine bases.

We accept, of course, that in some complex compoundstheacyl chain
islesssignificant and lessimportant than the polar head group. Thisistrue
of some complex glycolipids. We believe further that increasing
understanding of biological membranes will justify the importance of the
acyl part of even complex lipid molecules. Our definition includes all the
major groups of materials generally recognized as lipids. It includes the
sterol esters but not the free sterols and we accept this omission. To be
interested in lipids, however, does not exclude an interest in compounds



which though not strictly lipids are nevertheless closely associated with
them such as some sterols and the tocopherols. This definition is not very
far away fromthat of Christie: ‘ Lipidsarefatty acidsand their derivatives,
and substancesrel ated biosynthetically or functionally tothesecompounds .

Included in the glossary are the names of fatty acids and lipids, the
major oils and fats, terms associated with their analysis, refining, and
modification, and the major journals and societies concerned with
lipid chemistry.

Lipids have become the concern of a range of disciplines — from
medicine to organic chemistry, from food applications to pharmaceutical
formulations, from oleochemicals to analytical reference compounds, to
mention only a few examples. However, to some extent separate
terminologies have developed and terms are sometimes used without an
understanding of the original meaning. Many synonyms and trivial names
are used and we have felt the need to collect all terms that we think are
related to lipids, to explain them and hopefully to clarify the important
concepts. We havewritten thisglossary for all those who areworking with
lipids and who sometimes need areminder, like ourselves, but especially
for those who are entering into the lipid field and find themselves
overwhelmed by the many new terms and trivial names they meet.

We see our book as a source of information for those who work with
lipids and for those who find themselves needing to understand the
terminology of oil/fat/lipid scientists and technologists. The major part of
the book is the glossary which contains brief and simple definitions of
900 terms. Many cross references are included to make it easier to find
information from different starting points. These are often but not always
indicated by words in bold type. But we have also included a number of
appendices. Some of these represent acollation of information giveninthe
glossary in more detail. Others represent listings of what we believeto be
additional useful information. TheseappendicesaredetailedintheContents
and are a valuable addition to the glossary itself.



vii

If thisbook iswell-received wehopeto correct it, updateit, and extend
it in a few years time and we invite readers to contact either of us with
comments and suggestions. We wish to thank our publisher (and friend),
Bill Christie, for his help and advice in producing this book.

Frank D. Gunstone (St Andrews)
Bengt G. Herdl6f (Stockholm)
January 1992



vii

For details of other Oily Press books, please see the advertisements
on the following pages (note that the page numbers below are the
actual printed pages, not the PDF file pages):

Long-Chain Omega-3 Specialty OIlS ..........cc.ccoevvvvvviiveeiieeeissiiinnns 54
Antioxidants in Food and Biology: Facts and Fiction ..................... 58
Lipids: Structure, Physical Properties and Functionality ................ 94
Lipid Oxidation - Second EQition ...............c.cccceemecireennceeennannen. 106
Bioactive LIDITS ..........coceeeroiieeeieiie et 112
Advances in Lipid Methodology — FiVe ...........cccccovcveveencnenennnns 116
Lipid Analysis — Third EQition ...............cccccovvvvciiniiiaaeseesisiirrnnn, 130
Lipids for Functional Foods and Nutraceuticals ........................... 142
Confectionery Fats HandbooK ...............ccccccovvveciiveiiiaesiessiiisrnnnn, 148
Lipids in Nutrition and Health: A Reappraisal.................cccc...c...... 184
Trans Fatty Acids in Human NUEITtION ............c.ccccccoveeevcieeeenanne 214
Advances in Lipid Methodology — FOUF ..........cc.cccoocveeeincieeennins 226

Advances in Lipid Methodology — TRree ............ccoovcvvvieeeeeesiinnn, 232



CONTENTS

Prefaceto Lipid Glossary 2

Prefaceto A Lipid Glossary (published 1992)

GLOSSARY

Appendix 1. Journalsand periodicals

Appendix 2. Book list

239

241






LipiD GLOSSARY 2

abietic acid

amajor resin acid present in tall oil fatty acids. Tall oil isaby-product of the
wood pulp industry and consists of amost equal parts of fatty acids (mainly
oleic and linoleic) and a series of cyclic isoprenoid acids like abietic acid
along with some triterpenes. The fatty acids and resin acids can be separated
by distillation.

A. Hase et al., Tall dil as a fatty acid source, Lipid Technology, 1994, 6, pp.110-114.

> H
COOH

Abietic acid
C, H. O

20 3072

Mol. Wt.: 302.5

accelerated oxidation tests

methods of estimating the induction period (and hence the shelf life under
normal storage conditions) of afat or fatty food. Peroxide valuesare measured
a time intervals whilst the material is held at an elevated temperature
(e.g. 100°C). Results obtained at these temperatures must be interpreted with
care when using them to predict shelf life since the mechanisms of oxidation
change with temperature. See active oxygen method.

E.N. Frankel, Lipid Oxidation, The Qily Press, 1998.

acceptable daily intake
defined as the average amount of afood additive that can be safely consumed
every day for life. It is expressed as mg of additive per kg of body weight

per day.

aceituno oil
oil from the seeds of Smarouba glauca. The oil contains palmitic (12%),
stearic (28%), and oleic acid (58%), with alow level of linoleic acid (2%).
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acetate
salt or ester of acetic acid.

Acetems™

produced commercially by reaction of mono or diacylglycerols with acetic
anhydride to give products with 50, 70 or 90% of the free hydroxyl groups
acetylated. They have lower melting points than the monoacylglycerolsfrom
which they are prepared. Partially acetylated products (50 or 70%) areused in
toppings, whipping emulsions and cake mixes. Fully acetylated acetemsform
flexiblefilmswith low penetration of oxygen or water vapour and are used as
coating agents for frozen meats or fruit. These compounds are designated
E472(a) in Europe and 172,828 in the USA.

N. Krog, Lipid Technologies and Applications (ed. F.D. Gunstone and F.B. Padley) Marcel Dekker,
New York (1997), pp.521-534.

1-palmitoyl-2,3-diacetyl-sn-glycer ol
C,_H,,0

23" 4276

Mol. Wt.: 414.6

acetic acid

ethanoic acid (2:0), the fatty acid of lowest molecular weight to occur
naturally in lipids. It occurs only rarely but it isthe only fatty acid present in
platel et-activating factor. It isalso present as aminor component of milk fat,
occurs unusualy in some seed oil triacylglycerols (eg. Euonymus
verrucosus), and in synthetic monoacylglycerol derivatives (Acetems™).
It is an important biosynthetic unit — usually as a coenzyme ester such as
acetyl-CoA — in the production of many natural products including the
fatty acids.

J.L. Harwood, Lipid Synthesis and Manufacture (ed. F.D. Gunstone) Sheffield Academic Press,
Sheffield (1999) pp.422-466

CH3COOH

Acetic acid (ethanoic acid, 2:0)
C2H402

Mol. Wt.: 60.1
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acetoglycerides
see acetylated monoacylglycerols.

acetolipids
lipids containing acetic acid.

acetone-insoluble

This refers to that part of crude commercia lecithin which is insoluble in
acetone. It ismainly phospholipids. Thetriacylglycerols are acetone-soluble.

acetone precipitation

laboratory and industrial method to separate triacylglycerols from
acetone-insoluble lipids, e.g. phospholipids. Thisis used on alarge scale to
produce phospholipids from crude lecithins. See de-oiling.

M. Schneider, Industrial production of phospholipids — lecithin processing, Lipid Technology, 1997,
9, pp.109-116. M. Schneider, Lipid Technologies and Applications (ed. F.D. Gunstone and
F.B. Padley) Marcel Dekker, New York (1997), p.51. B.F. Szuhaj (ed), Lecithins — sources,
manufacture, and uses, AOCS Press, Champaign, USA (1989).

acetyl value

the number of milligrams of potassium hydroxide required to neutralize the
acetic acid capable of combining by acetylation with one gram of oil or fat.
It isameasure of the content of free hydroxyl groups in the material.

acetylated monoacylglycerols

acetoglycerides, normally produced from monoacylglycerols and acetic
anhydride or by interesterification of monoacylglycerols with triacetin.
The acetylated monoacylglycerols have film-forming properties and are
useful in various food applications as coating agents. See Acetem™.

acetylated monoglycerides
see acetylated monoacylglycerols.

acetylenic acids

fatty acids with one or more triple bonds (i.e. C=C). Examples of natura
acetylenic acidsincludetariric acid (6a-18:1, mp 50.4-51°C) and crepenynic
acid (9c12a-18:2). Other acetylenic acids include: exocarpic, helenynalic,
isanic, pyrulic, stearolic, santalbic (ximenynic), and acids such as
6a9c12c-18:3, 6a9cl2cl5c-18:4 and 8allcldc-20:3 which are closely
related to the more common polyene acids. It is possible that natural allenic
and cyclopropene acids are made in nature from acetylenic precursors. There
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also many natural acetylenic compounds which are not carboxylic acids but
are produced biologicaly from fatty acids, probably via crepenynic acid.
Oleic acid can be converted to stearolic acid (9a-18:1) by chemical
procedures. Acetylenic acids are higher melting than their ol efinic analogues.
They are used as intermediates in the chemical synthesis of long-chain
olefinicacids. They can bebuilt up from acetylene (ethyne) and convertedinto
cis or trans olefinic derivatives by stereospecific partial hydrogenation.

J.-M. Vatele, Lipid Synthesis and Manufacture (ed. F.D. Gunstone) Sheffield Academic Press,
Sheffield (1999) pp.1-45. R.O. Adlof, Lipid Synthesis and Manufacture (ed. F.D. Gunstone) Sheffield
Academic Press, Sheffield (1999) pp.46-93. F. Camps and A. Guerrero, Lipid Synthesis and
Manufacture (ed. F.D. Gunstone) Sheffield Academic Press, Sheffield (1999) pp.94-126.

acid anhydride

a reactive derivative of carboxylic acids used for acylation. Anhydrides
[(RCO),0] are made from carboxylic acids by reaction with acetyl chloride or
acetic anhydride. They can aso be made by reaction with
dicyclohexylcarbodiimide at ambient temperature. Though less reactive than
acid chlorides they are effective acylating agents for OH and NH, groups.
F.D. Gunstone, Lipid Synthesis and Manufacture (ed. F.D. Gunstone) Sheffield Academic Press,
Sheffield (1999) pp.321-346.

acid chloride

a reactive derivative of carboxylic acids used for acylation. Acid chlorides
(RCOCI) are generally made from carboxylic acids by reaction with
phosphorustrichl oride, phosphorous pentachl oride, phosphorousoxychloride
(POCL,), phosgene (COC1,), oxalyl chloride (CICOCOCI), thionyl chloride
(SOCI,) or triphenylphosphine and carbon tetrachloride. Phosphorus
trichloride and phosgene are most used on the large scale and oxalyl chloride
is useful on a laboratory scale. Acylation of alcohols or amines liberates
hydrogen chloride. The presence of a base such as pyridine facilitates the
reaction and removes the hydrogen chloride.

F.D. Gunstone, Lipid Synthesis and Manufacture (ed. F.D. Gunstone) Sheffield Academic Press,
Sheffield (1999) pp.321-346.

acid oil

a product obtained by the acidification of soapstock. It contains appreciable
amounts of fatty acid (40-80%) along with glycerol esters and
unsaponifiable material.

acidolysis
the formation of esters through reaction of an ester, such as atriacylglycerol,
with afatty acid in the presence of an acidic or enzymic catalyst. The reaction
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results in exchange of acyl groups. For example it is possible in this way to
introduce lauric acid into natura fats containing C .and C , acyl chainsand to
make long-chain vinyl estersfrom fatty acid and vinyl acetate. An example of
an enzymic process involves the production of SOS (a component of
chocolate) from high-oleic sunflower ail (rich in triolein) and stearic acid
under the influence of Mucor miehel lipase.

acid value

free (unesterified) fatty acid, present in an unrefined oil or remainingintheoil
after refining, is measured by titration with alkali and the result is expressed
as acid value (mg potassium hydroxide required to neutralise 1 g of fat) or as
% of freefatty acid. The acid value of acrudeoil isreduced during refining by
neutralisation or physical refining. Standard methods are described by AOCS
[Cd 3a63(89)] and IUPAC (2.201).

ACP
See acyl carrier protein.

active oxygen method

AOM or Swift Stability Test. Thisis a method for measuring the oxidative
stability of oils and fats. The induction period is determined from a plot of
peroxide value against time when air is bubbled through at 98+0.2°C and is
based on the time required to reach a specific peroxide value (e.g. 100).
Standard methods are described by AOCS [Cd 12 57(89)].

E. N. Frankel, Lipid Oxidation, The Oily Press, Dundee (1998).

acylating agent

carboxylic acids or their active derivatives used to acylate OH or NH,
compounds. The carboxylic acidsusually require an acidic catalyst (sulphuric
acid, hydrogen chloride, boron trifluoride), dicyclocarbodiimide and catalyst
(4,4-dimethylaminopyridine, DMAP) or an enzyme. The more reactive
anhydrides [(RCO),O] or acid chlorides (RCOCI) do not require a catalyst.
Thiol esters act as acylating agents in biochemical systems.

F.D. Gunstone, Lipid Synthesis and Manufacture (ed. F.D. Gunstone) Sheffield Academic Press,
Sheffield (1999) pp.321-346.

acylation

thereplacement of hydrogen, usually inan OH or NH group, by anacyl group.
The reaction with OH is an esterification process and involves reaction with
an acid (and catalyst), acid chloride, or acid anhydride. Thisis an important
step in the chemical synthesis of glycerol estersand also in their biosynthesis
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when the acylating agent is usually an acyl-CoA derivative operating under
the influence of an acyl transferase.

P.E. Sonnet, Lipid Synthesis and Manufacture (ed. F.D. Gunstone) Sheffield Academic Press,
Sheffield (1999) pp.162-184. R. Bittman, Lipid Synthesis and Manufacture (ed. F.D. Gunstone)
Sheffield Academic Press, Sheffield (1999) pp.185-207. F.D. Gunstone, Lipid Synthesis and
Manufacture (ed. F.D.Gunstone) Sheffield Academic Press, Sheffield (1999) pp.321-346.
J.L. Harwood, Lipid Synthesis and Manufacture (ed F.D. Gunstone) Sheffield Academic Press,
Sheffield (1999) pp.422-466.

acyl carnitine
see carnitine.

acyl carrier protein

ACP; carrier of acyl groups in the biosynthesis of fatty acids. This protein
(9000 Daltons) is central to the fatty acid synthase complex and binds
covalently to the acyl intermediates. The acyl derivative is often represented
as acyl-ACP. See also acyl coenzyme A.

J.L. Harwood, Lipid Synthesis and Manufacture (ed. F.D. Gunstone) Sheffield Academic Press,
Sheffield (1999) pp.422-466.

acyl coenzyme A

the activated form of fatty acidsrequired for many biochemical reactions. The
acyl group is linked to the coenzyme, a complex nucleotide, as athiol ester.
The acyl derivative is often referred to as acyl-CoA. See aso acyl carrier

protein.
J.L. Harwood, Lipid Synthesis and Manufacture (ed. F.D. Gunstone) Sheffield Academic Press,

Sheffield (1999) pp.422-466.

OH
R

o:<
S OH
H H (@] O
N N Il
b o—p-0—+
(@] O OH OH

Acyl Coenzyme-A

"o— P—OH
OH
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acylglycerol
systematic name for all types and combinations of fatty acids esterified to
glycerol, eg. mono, di- and triacylglycerols, often called mono-, di- and
triglycerides.

acylglycoses

glycolipids consisting of a mono- or oligo-saccharide partially esterified by
fatty acids. These occur naturally and are al so produced on an industrial scale
for use as surfactants.

acyl group
afatty acid residue (RCO), present in acids (RCOOH), esters (RCOOR), and
amides (RCONH,).

acyl migration

the process by which chemically-bonded acyl groups moveto adjacent OH (or
NH.) groups. This may occur spontaneously in mono and diacylglycerols.
It is particularly important to avoid acyl migration during the synthesis
of mixed glycerol esters. This is achieved by using blocking groups
and by avoiding experimental conditions, such as high acidity or
high alkalinity, which favour acyl migration. See also interesterification
and transesterification.

P.E. Sonnet, Lipid Synthesis and Manufacture (ed. F.D. Gunstone) Sheffield Academic Press,
Sheffield (1999) pp.162-184.

acyl transferases

enzymeswhich promote the acylation of glycerol and related moleculesinthe
biosynthesis of triacylglycerols and phospholipids. They are generaly
stereospecific, reacting with a particular hydroxyl group such as the sn-1,
sn—2 or sn=3 positions of glycerol or acylated glycerols.

J.L. Harwood, Lipid Synthesis and Manufacture (ed. F.D. Gunstone) Sheffield Academic Press,
Sheffield (1999) pp.422-466.

ADI
See acceptable daily intake.

adipic acid
the C, dibasic acid (hexanedioic, mp 151°C). See dibasic acids. It is an
important industrial chemical made from cyclohexane and is used in the
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production of polyamides such asNylon™-66 and of polyesters. Itcouldalso
be made by ozonolysis of petroselinic acid.

O

HO
Y\/\J\OH

0}

Adipic acid
CH.O

6 104

Mol. Wt.: 146.1

adipocytes

fat cells. These are specialized cellsin the adipose tissue of animalsin which
most of the cell volumeisfilled withtriacylglycerol intheform of oil droplets.
The triacylglycerols are mobilised to meet the energy requirements of the
animal when required.

adipose tissue

consists of adipocytes and is widely distributed in the mammal body
(e.g. under the skin, in the abdominal cavity, around the deep blood vessels).
It serves as an energy reserve and insulation medium.

D.R. Body, The lipid composition of adipose tissue, Progressin Lipid Research, 1988, 27, 1, 39-60.
K.N. Seidelin, Fatty acids composition of adipose tissue in humans. Implications for the dietary
fat—serum cholesterol CHD issue, Progress in Lipid Research, 1995, 34,3, 199-217.

adrenic acid

atrivia name for the 22:4 (n—6) acid 7,10,13,16-docosatetraenoic acid. This
is one of the less common members of the n—6 family of polyene acids
resulting from chain-elongation of arachidonic acid (ei cosatetraenoic acid).
It isamajor component in adrenal lipids. See n—6 family.

)

OH

Adrenic acid

al cis-7,10,13,16-docosatetraenoic acid
(7,10,13,16-22:4)

C_H.O

22" 362

Mol. Wt.: 332.5

adsorbents
see adsorption chromatography.
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adsor ption chromatography

chromatography, normally planar (thin-layer chromatography) or column,
based on adsorbents such as silica or alumina as the stationary phase. The
mobile phase is generally non-polar for non-polar lipids (e.g. hexane with a
small proportion of diethyl ether) and polar for the polar lipids
(e.g. isopropanol/water mixtures).

Advancesin Lipid Research
periodic series of reviews; published by Academic Press since 1963.

aerobic desaturation

themost common biosynthetic reaction |eading to theintroduction of adouble
bond. The process requires oxygen and a specific enzyme with a di-iron unit
at the active site. This reaction isinvolved in the conversion of saturated to
monoene acids and of monoene to polyene acids. For example stearate is
converted to oleate and then, in the plant kingdom only, oleate is converted to
linoleate and linolenate. Chain extension and further desaturation of oleate,
linoleate, and linolenate lead to the n-9, n6, and nN-3 families of
polyene acids.

J.L. Harwood, Lipid Synthesis and Manufacture (ed. F.D. Gunstone) Sheffield Academic Press,
Sheffield (1999) pp.422-466.

AFECG

L’ Association Frangaise pour |’ Etude des Corps Gras. A French professional
organisation concerned with lipids. It is responsible for the publication of the
journal Oleagineux Corps gras Lipides.

aflatoxins

fungal toxins (mycotoxins) which frequently contaminate tropical oilseeds
(especialy peanut and cotton) and the oil and meal derived from them. Some
aflatoxinsare highly toxic (carcinogenic, mutagenic, teratogenic) but they can
be removed by careful refining. The maximum permitted concentration isin
the range 1-10 ppb depending on the type of product.

alchornoic acid
a natural epoxy acid. This is cis-14,15-epoxy-cis-11-eicosenoic
acid which occurs naturally in Alchornea cordifolia seed ail. It is
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the C,, homologue of the more widely occurring C, fatty acid
acid, vernolic.

/\/\/A\/a/\/\/\/\)koH

Alchornoic acid
14S-15R-Epoxy-11Z-eicosenoic acid
C, H,O

20" 363

Mol. Wt.: 324.5

alcohols
see fatty alcohols.

alcoholysis

a method of making esters involving reaction of another ester (e.g. a
triacylglycerol) with an alcohol in the presence of acidic (sulphuric acid,
hydrogen chloride, boron trifluoride) or akaline (sodium methoxide)
catalysts or appropriate enzymes. The reaction results in an exchange of the
acohol moiety in esters. Examples include methanolysis and glycerolysis.

RCOOR! + R?0OH — RCOOR? + R'OH

aldehydes
see fatty aldehydes.

aldehyde value
ameasure of the aldehydes formed by oxidative cleavage of the unsaturated
acyl groups in oils and fats. It has never been officialy adopted. See also
anisidine value.

alepramic, aleprestic, alepric, aleprolic, aleprylic acids
see cyclopentenyl acids.

Aleurites species
Aleurites fordii and A. montana are the source of tung oil (China wood oil)
which is characterised by its high level of o-eleostearic acid.

aleuritic acid
9,10,16-trihydroxypalmitic acid (mp 102°C). This is a trihydroxy acid


Thierry
Highlight
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produced from shellac resin by hydrolysis. The natural acid is
the (+)-threo isomer.

alkali fusion

reaction with alkali (sodium or potassium hydroxide) at elevated temperatures
(180-270°C). Thereaction isused on acommercial scaleto convert castor oil
or ricinoleic acid to 2-octanol and sebacic acid.

alkali isomerization

the movement of one or more double bonds under the influence of alkali. For
example, potassium hydroxide in ethanediol a 170 or 180°C converts
linoleate mainly to a mixture of the 9cllt and 10t12c isomers (both
conjugated) and linolenate to a more complex mixture containing both
conjugated dienes and trienes. These can be measured quantitatively at
234 nm (dienes) and 268 nm (trienes) by ultraviolet spectroscopy. This
method was used to measure linoleate and linolenate in vegetabl e oils before
the general use of gas chromatography. It is now being used without solvent
to prepare CLA commercialy from linoleic-rich oils such as sunflower
or safflower.

H0 “OH
Rl — — RZ R le
TR e
H H
H,0
“OH
alkali refining

one of therefining processestowhich crudeoil issubmitted. It usually follows
degumming and precedes bleaching. It is designed to remove free fatty acid
and involves treatment with alkali. Soap is removed by centrifugation and
neutralised oil iswashed with water. This processisalso called neutralisation.
D.A. Allen, Lipid Technologies and Applications (ed. F.D. Gunstone and F.B. Padley) Marcel
Dekker, New York (1997), pp.137-167. W. De Greyt and M. Kellens, Edible Qil Processing
(eds W. Hamm, R.J. Hamilton) Sheffield Acdemic Press, Sheffield (2000), pp.90-94.

alkanoic acids
the general name for saturated aliphatic carboxylic acids. The straight-chain
members with the genera formula CH,(CH,) COOH are the best known.
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These occur in nature, mainly from C, (ethanoic, acetic) to C, and above The
most common are the C,, (lauric, dodecanoic), C,, (myristic, tetradecanoic),
C, (palmitic, hexadecanoic), and C, members (stearic, octadecanoic).
Other examples are cited under their own names.

alkenylglycerols
see plasmalogens.

alkylglucosides

mono alkyl ethers of glucose (and glucose oligomers) made commercialy
from glucose and fatty alcohols (both are natural products). The compounds
have valuable surfactant properties and are subject to increasing demand.

K. Hill et al. (ed), Alkyl polyglycosides— Technology, Properties and Applications, VCH, Weinheim,
Germany (1997).

alkylglycerols
see ether lipids.

alkyl ketene dimer

a reactive acylating agent used for sizing paper with which it reacts both
chemically and physicaly. It ismade, for example, from hydrogenated tallow,
viathe acid chloride.

R O

Alkyl ketene dimer

allenic acids

natural fatty acids with allenic double bonds, i.e. with the -C=C=C- group.
These acids are chiral by virtue of the allenic group. Examples are laballenic
acid (1) and lamenallenic acid (2):

H,C(CH,),,CH=C=CH(CH,),COOH (D
H,CCH=CH(CH,),CH=C=CH(CH,),COOH @

A C;hydroxy allenic acid (8-OH 2,3-8:2 stillingic) is present in stillingia oil
(8-10%) where it is associated with 2t4c-10:2 to make a C ; estolide. Many
C,, dlenic acids have been synthesised.
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almond oil

nut oil from Prunus amygdalus. It isrichin oleic acid (>60%) and is used in
cosmetic and pharmaceutical formulations. It is listed in pharmacopoeia.
See also speciality oils.

alumina

A1,0, Often used as a chromatographic adsorbent. See adsorption
chromatography.

ambrettolic acid

this acid, present in musk seed ail, is 16-hydroxy-7-hexadecenocic acid.
It mets a 53-55°C (o0 form) or 26-27°C (B form). Its lactone
(7-hexadecan-16-olide) existsin cisand transformsboth of which areusedin
the perfume industry.

Ambrettolic acid
16-hydroxy-7-hexadecenoic acid
(16-OH-7-16:1)

C H. O

16 303

Mol. Wt.: 270.4

American Oil Chemists Society

founded 1921. Publishes four journas:. Journal of the American Oil
Chemists' Society (formerly under other names) since 1923, Lipids since
1966, INFORM (International News on Fats, Oils and Related Materials)
since 1990 and Journal of Surfactantsand Detergentsfrom 1998. The society
isbased in Champaign, Illinois, USA.

AMF
see anhydrous milk fat.

amine oxides

compounds made from tertiary amines by reaction with hydrogen
peroxide. They have structures such asthose shown on the next pagein which
one or two of the R groups are long chain. They are important surface-active
compounds.
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G. Bognolo, Lipid Technologies and Applications (ed. F.D. Gunstone and F.B. Padley) Marcel
Dekker, New York (1997), p.660.

Rl

|+ -
R>—N—0

ks

Amine oxide

amines
produced from fatty acids by the oleochemical industry for use as surface
active compounds. They are made from fatty acids viaamide and nitrile:

fatty acid — amide — nitrile — primary and secondary amine

The primary and secondary amines can be converted to tertiary amines, quats,
and amine oxides, all of which have valuable surface-active properties.

A.D. James, Lipid Technologies and Applications (ed. F.D. Gunstone and F.B. Padley) Marcel
Dekker, New York (1997), pp.609-631.

amphiphilic

practically al lipids are amphiphilic by reason of the fact that they have a
hydrophilic part, e.g. a polar head group, and one or more lipophilic carbon
tails, eg. long-chain acyl groups. Important amphiphiles are the
phosphatidylcholines and other polar lipids.

anaer obic pathway

The more common biosynthetic route to unsaturated acids is aerobic
desaturation, an oxygen-dependent process. However microorganismsin an
anaerobic environment produce unsaturated acids by an alternative
non-oxygen-dependent pathway which is a modification of the de novo
pathway. For example, 9c-16:1(palmitoleic acid) and 11c-18:1 (vaccenic
acid) are produced as shown below. 2-Hydroxydecanoate is dehydrated to the
3cisomer (rather than the more usual 2t acid) and then chain-extended to 16:1
and 18:1 acids.

2-OH-10:0 — 3¢-10:1 — 5¢-12:1 — 7¢-14:1 — 9¢-16:1 — 11c-18:1

J.L. Harwood, Lipid Synthesis and Manufacture (ed. F.D. Gunstone) Sheffield Academic Press,
Sheffield (1999) pp.422-466.
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anandamide
arachidonyl ethanolamide, an endogenous eicosanoid that binds specifically
to the cannabinoid receptor in the brain.

(0]
— — = — OH
N N
H
Anandamide
C22H37NOZ
Mol. Wt.: 347.5
anchoveta oil

another name for anchovy oil.

anchovy ail

major fish oil, which originates from the west coast of South America. One
tonne of anchovy will produce 210 kg of meal (still containing 10 % of oil) and
30 kg of oil. These contain ca 7.5 kg of eicosapentaenoic acid (EPA) and
docosahexaenoic acid (DHA) in the oil and 3.5 kg in the meal.

anhydrous milk fat

cow milk fat free of aqueous phase. It isfractionated to give harder and softer
fractions which can be blended to give more spreadabl e butters and are used
for avariety of other edible purposes.

E. Flack, Lipid Technologies and Applications (ed. F.D. Gunstone and F.B. Padley) Marcel Dekker,
New York (1997), pp.305-327. W. de Greyt et al., Food and non-food applications of milk fat, Lipid
Technology, 1993, 5, pp.138-140; Lipase-catalysed modification of milk fat, Lipid Technology,
1995, 7, pp.10-12.

animal oilsand fats

ageneral term for commercia products from animal sources such asfish ails,
lard, beef tallow and mutton tallow. Butter and other dairy products also
belong to this category.

J.A. Love, Bailey's Industrial Oil and Fat Products, (ed. Y. H. Hui) John Wiley & Sons, New York
(1996), Volume 1, pp.1-18.

anionic surfactants

the most widely used type of surface-active compounds. They contain one
acyl or alkyl chain with anegatively charged head group. Common examples
include soaps (salts of carboxylic acids) and salts of sulphonic acids
or sulphates (see formulas on next page).
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M.R. Porter, Lipid Technologies and Applications (ed. F.D. Gunstone and F.B. Padley) Marcel
Dekker, New York (1997), pp.579-608.

RCOONa  RCH,0SO3;Na

Anionic surfactants

anisidine value

a measure of secondary oxidation products. These are mainly adehydes
produced by breakdown of hydroperoxides. The valueisbased on assessment
of the chromophore at 350 nm produced by reaction of 4-methoxyaniline
(anisidine) and aldehydes, especially 2-enals.

E.N. Frankel, Lipid Oxidation, The Qily Press, Dundee (1998).

OCHj

Typical coloured product formed in measuring the anisidine value

anteiso acids

general name for fatty acids with abranched methyl group on the w-3 carbon
atom which thusbecomesachiral centre. Natural anteiso acidsgenerally have
an odd number of carbon atoms in each molecule since they are
biosynthesised by chain-elongation of the C, acid 2-methylbutanoic, itself a
protein metabolite. See also iso acids.

0
\)\(CHz)n)J\OH

Anteiso acid

antioxidants

materials which inhibit autoxidation. These may be natural or synthetic and
may operate as chain-breakers or by inhibiting the chain initiation step (by
chelating metal ions). Antioxidants do not prevent oxidation: they extend the
induction period during which oxidation is slow and of no great consequence.
The chain breaking antioxidants are usually phenols or amines or
polyunsaturated compounds. See also butylated hydroxy anisole, butylated
hydroxy toluene, tertbutyl hydroquinone, propyl gallate, ethoxyquin,
and tocols.

E.N. Frankel, Natural and biological antioxidants in foods and biological systems, Lipid
Technology, 1995, 7, pp.77-80. J. Loliger, Natural antioxidants, Lipid Technology, 1991, 3,
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pp.58-61. D.E. Pratt, Bailey’'s Industrial Oil and Fat Products, (ed. Y. H. Hui) John Wiley & Sons,
New York (1996), Volume 3, pp.523-545. E.A. Decker, Food Lipids: Chemistry, Nutrition, and
Biotechnology, (ed. C.C. Akoh and D.B. Min) Marcel Dekker, New York (1998) pp.397-421.
D. Reische, D.A.Lillard, et al., Food Lipids: Chemistry, Nutrition, and Biotechnology, (ed. C.C.
Akoh and D.B. Min) Marcel Dekker, New York (1998) pp.423-448. E.N. Frankel, Lipid Oxidation,
The Oily Press, 1998. T. Netscher, Lipid Synthesis and Manufacture (ed F.D. Gunstone) Sheffield
Academic Press, Sheffield (1999) pp.250-267. F.C. Thyrion, Lipid Synthesis and Manufacture
(ed. F.D. Gunstone) Sheffield Academic Press, Sheffield (1999) pp.268-287.

AOCS
see American Oil Chemists' Society.

AOM
see active oxygen method.

APAG
Association de Producteurs d’ Acides Gras. A trade association of fatty acid
producers.

Appetizer shortening

a blend of animal and vegetable fats designed to meet certain nutritional
reguirementswithout sacrificing functionality and consumer-appeal for usein
baking, frying and in margarines. Itismainly animal fat (beef, lard, milk fat)
from which cholesterol has been largely removed by steam distillation along
with vegetable oil such as corn oil which isrich in linoleic acid. The final
mixture has at |east twice as much linoleic as myristic acid to counteract the

cholesterol-raising influence of the latter.
RD. Kiley, et al., Advances in structured fats: Appetize shortening, Lipid Technology, 1996, 8,
pp.5-10.

apricot oil
an oleic-rich oil (ca60%) from Prunus armeniaes. See also speciality oils.

arachide (huile d’)
French name for groundnut oil.

arachidic acid
trivial name for eicosanoic acid (20:0, mp 76°C).

Arachis hypogea (Leguminosae)
see groundnut oil.
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arachis ail
pharmacopoeia term for groundnut oil.

arachidonic acid
trivial namefor 5¢c8cl1cl4c-eicosatetraenoicacid (20:4). Seeeicosatetraenoic
acid. See also Arasco™.

Arasco™

atriacylglycerol oil produced from the fungus Mortierella alpina by Martek
Biosciences Corporation as a source of arachidonic acid (~40%) for
nutritional purposes, especialy infant formula. Similar productsare available

from other companies.
D.J. Kyle, Production and use of a single cell oil highly enriched in arachidonic acid,
Lipid Technology, 1997, 9, pp.116-120.

argentation chromatography

the use of silver ion as complexing agent for double bonds. Normally, silver
nitrate present in the stationary phase retards the migration of unsaturated
lipids. See a'so silver ion chromatography.

B. Nikolova-Damyanova, Slver ion chromatography and lipids, Advances in Methodology — One
(ed W.W. Christie) The Oily Press, Ayr, (1992) pp.181-237.

artemesic acid
another name for coriolic acid.

arteriosclerosis
the general term for thickening and hardening of arterial walls, which may
lead to coronary heart disease. See also atherosclerosis.

ASA

American Soybean Association, devoted to the promotion of soybean (bean,
oil and meal). It isbased in St Louis (Missouri, USA) with centres in many
other countries.

asclepic acid
another name for cis-vaccenic acid, present in Asclepia ails.

ascor bic acid
ascorbic acid (vitamin C) isauseful water-soluble antioxidant. Toincreaseits
fat solubility it is often used in the form of its palmitic ester. E-numbers are
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304 (ascorbyl palmitate), 300 (L-ascorbic acid), 301 (sodium ascorbate), and
302 (calcium ascorbate).
E.N. Frankel, Lipid Oxidation, The Oily Press, Dundee (1998).

(:)H
HO\/-\OqO
HO OH
L -Ascorbic acid
CSHBOG
Mol. Wt.: 176.1

Aspergillus niger
see lipases.

Association Francaise pour I'Etude des Corps Gras

A French group concentrating on the scientific and technical aspectsof lipids.
Was the publisher of Revue Francaise des Corps Gras but this was replaced
in 1994 by Oleagineux Corps gras Lipides.

atherosclerosis
formation and accumulation of lipid-rich plaques which may block arteries
and lead to strokes and to coronary heart disease. See also arteriosclerosis.

auricolic acid
aC, diene hydroxy acid present in the seed lipid of Lesquerella auriculata.
It is ahomologue of densipolic acid.

OH O
/\_/W/L—()H

Auricoalic acid
14R-Hydroxy-117,17Z-eicosadienoic acid
C,H. O

20 363

Mol. Wt.: 324.5

autoxidation

the most common form of oxidative deterioration. Reaction occurs by a
radical chain process and olefinic hydroperoxides are formed. It is promoted
by trace metals (especially copper and iron) which act as pro-oxidantsand is
hindered by arange of materials which serve as antioxidants. Its progressis
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followed by determination of the peroxide value. Reaction is slow until there
is a build up of reactive species which promote further reaction and then
proceeds more rapidly. The time taken to arrive at this quicker stage is the
induction period. In afat or fatty food this should be aslong as possible since
thematerial becomesrancid around the end of thistime. There are accelerated
methods of ng the induction period (see AOM, Rancimat,
Oxidograph).

E.N. Frankel, Lipid Oxidation, The Qily Press, Dundee (1998).

avenasterol
plant sterol, biosynthetic precursor to stigmasterol and sitosterol, occursasthe
A5 (shown) and A7 isomers.

HO

AS-Avenasterol
C,H,O

29" 48

Mol. Wt.: 412.7

avocado oil
an oleic-rich oil (ca 70%) from the fruit pulp of Persea americana. See also
speciality ails.

azelaic acid

the C, dibasic acid (nonanedioic, mp 106°C). This dibasic acid is produced,
along with nonanoic acid, by ozonolysis of oleic and other A-9 acids.
See dso dibasic acids.

(0] (0]
HO)I\/\/\/\/U\OH
Azelaic acid
nonanedioic acid
CH., O

9 164

Mol. Wt.: 188.2
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B

bases (long-chain)
see sphingoid bases.
Bassia species

see mowrah butter.
batyl alcohol

an sn—1 akyl glycerol (ether lipid) having the structure shown and melting at
71°C. It occurs, for example, in some fish oils with the two free hydroxyl

groups in acylated form.
o]
OH

Batyl alcohol
1-octadecyl-sn-glycerol
C,H,O

21 4473

Mol. Wt.: 344.6

beef tallow
see tallow.

beeswax

wax produced by bees from the genus Apis. It consists mainly of wax esters
(70-80%), free acids (10-15%) and hydrocarbons (10-20%). The esters
are largely C,—C,, compounds based on palmitic and stearic acids and
their w2 and ®3 hydroxy derivatives. Annual production is about
6700 tonnes. Beeswax is used in candles, packaging, polishes, printing inks,
and cosmetics.

R.J. Hamilton, Waxes: Chemistry, Molecular Biology and Functions, (ed. R.J. Hamilton) Oily Press,
Dundee (1995) pp.263-264.

behenic acid
trivial name for docosanoic acid.

Benecol™
amargarine enriched with sitostanol (a hydrogenated phytosterol) usually as
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an acyl ester which inhibits cholesterol absorption. Sitostanol isobtained asa
by-product from the wood pulp industry.
S von Hellens, Benecol margarine enriched with stanol esters, Lipid Technology, 199, 11, 29-31.

bentonite
see bleaching earths.

beta oxidation
see oxidation ()

Betapol ™

a glycerol ester with palmitic acid in the sn—2 position produced
as a congtituent of human milk replacements. Human milk fat differs
from vegetable oilsin that it has most of its palmitic acid in the sn—2 position.
In order to simulate this in infant formulae glycerol esters like the
1, 3-dioleate-2-palmitate are made from tripalmitin by enzymic reaction
(1, 3-specific) with a source of oleic acid or other unsaturated acid.
Palmitic is exchanged in the sn—1 and 3 positions but retained in
the sn—2 position.

G.P. McNéill, Lipid Synthesis and Manufacture (ed. F.D. Gunstone) Sheffield Academic Press,

Sheffield (1999) pp.288-320. R.G. Jensen, Human milk lipids as a model for infant formulas, Lipid
Technology, 1998, 10, 34-38.

BHA
see butylated hydroxy anisole.

BHT
see butylated hydroxy toluene.

bilayer

normally refersto the lamellar arrangement of polar lipidsin water. The acyl
chains form the internal hydrophobic part and the polar head groups
the hydrophilic part of the bilayer. Biological membranes have this
basic structure.

K. Larsson, Lipids — Molecular Organisation, Physical Functions and Technical Applications,
The Oily Press, Dundee (1994)

bile acids
primary bile acids (for example, cholic acid as shown in the accompanying
structure) are synthesised from cholesterol in the liver and transformed by
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intestinal bacteria to secondary bile acids (for example, deoxycholic
acid). See aso the entry for bile salts.

Cholic acid
C,H,0O,

24" 4075

Mol. Wt.: 408.6

bile salts

salts of cholic acid and other bile acids, e.g. sodium glycocholate and sodium
taurocholate. They participate in the emulsification and digestion of lipidsin
the small intestine.

Sodium taurocholate
C,H.NNaO.S

26 44

Mol. Wt.: 537.7

biodiesel

the name given to methyl (or other alkyl ester) of long-chain acids produced
from an oil or fat for use as an alternative to automotive diesel fuel or as

heating fuel. These are most often the methy!| esters of rapeseed oil (Europe),
soybean oil (USA), or palm oil (Malaysia) but other oils and fats can be used
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including waste products. The methyl esters are made by methanolysis.
Alternative names include biofuel, diester (diesel ester), RME, (rape methyl
esters), soy diesel, palm diesel etc. Biodiesel is more expensive than
hydrocarbon diesel fuel but it has several environmental advantages and is
based on arenewable resource. Because of the limited availability of oilsand
fatscompared with the hydrocarbon fuels, biodiesel can only beareplacement
for alimited amount of diesel fuel — probably 5% at most.

Y.M. Choo, AN. Ma, et al., Lipid Technologies and Applications (ed. F.D. Gunstone and
F.B. Padley) Marcel Dekker, New York (1997), pp.771-785. S Harold, Industrial vegetable ails:
Opportunities within the European biodiesel and lubricants markets, Lipid Technology, 1997, 9,
33-38 and 67-70. H. Sadeghi-Jorabchi, et al., Use of fuels derived from vegetable oil in diesel
engines, Lipid Technology, 1995, 7, 107-111.

biohydrogenation
see rumen biohydrogenation.

blackcurrant seed oil

oil obtained from Ribes niger. The oil isused asadietary supplement because
it contains y-linolenic acid (~17%) aong with palmitic (7), stearic (4), oleic
(11), linoleic (47), o-linolenic (13), and stearidonic acid (3%).
Other convenient sources of y-linolenic acid are borage oil and evening
primrose oil.

F.D. Gunstone, Gamma linolenic acid — occurrence and physical and chemical properties,
Progressin Lipid Research, 1992, 31, 145-161. D.F. Horrobin, Nutritional and medical importance
of gamma-linolenic acid, Progress in Lipid Research, 1992, 31, 163-194.

bleaching

arefining processin which oils are heated at 90-120°C for 10-30 minutesin
the presence of ableaching earth (0.2—2.0%) and in the absence of oxygen by
operating with nitrogen or steam or in a vacuum. Designed to remove
unwanted pigments (carotenoids, chlorophyll, gossypol etc), the process also
removes oxidation products, trace metals, sulphur compounds and traces of
soap. Palm ail can be heat-bleached at high temperatures in the absence of
bleaching earth.

D.A. Allen, Lipid Technologies and Applications (ed. F.D. Gunstone and F.B. Padley) Marcel
Dekker, New York (1997), pp.137-167.

bleaching earth

used in bleaching to remove pigments and other impurities from crude oils.
The bleaching earths are generally acid-washed clays such as bentonite or
Fullers earth, to which alittle activated carbon (5-10%) may be added.
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Bligh and Dyer extraction

A procedure devel oped to extract lipid from animal tissueswith the minimum
practical volume of organic solvents. Tissues are homogenised with adefined
volume of chloroform and methanol and the organic extract subsequently
shaken with aqueous potassium chloride solution.

W.W. Christie, Advances in Lipid Methodology — Two (ed. W.W. Christie). Oily Press, Dundee,
1993, pp.195-213.

bloom

the appearance of white spots (fat crystals) on the surface of chocolate. Cocoa
butter triacylglycerols in chocolate may undergo polymorphic transitions
which arethe cause of the visible phenomenon. The development of bloomiis
considered undesirable and compounds such as Bohenin™ are used to delay
the onset of bloom.

F.B Padley, Lipid Technologies and Applications (ed. F.D. Gunstone and F.B. Padley) Marcel
Dekker, New York (1997), pp.391-432.

BOB
see Bohenin™

Bohenin ™

glycerol 1,3-dibehenate 2-oleate (BOB) which inhibits fat bloomwhen added
to chocolate. It can be produced by interesterification of triolein and behenic
acid or ester (22:0) in the presence of a 1,3-stereospecific lipase.

F.B Padley, Lipid Technologies and Applications (ed. F.D. Gunstone and F.B. Padley) Marcel
Dekker, New York (1997), pp.391-432.

bolekic acid
anunsaturated C , acid with acetylenic unsaturation, present inafew oilssuch
asisano oil (Onguekoa gore).

Bolekic acid
13Z-Octadecene-9,11-diynoic acid
C18H ZSOZ

Mol. Wt.: 274.4
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bor age seed ail

oil obtained from Borago officinalis. Also called starflower oil. Theoil isused
as a dietary supplement because it contains y-linolenic acid (20-25%). Also
present are pamitic (10), oleic (16), linoleic (38), and the C,,, C,,, and C,,
monoenes (about 9% total). Other convenient sources of y-linolenic acid are
blackcurrant seed oil and evening primrose oil. The level of y-linolenic acid
in borage oil can be raised to 40-45% by enzymic enhancement.

F.D. Gunstone, Gamma linolenic acid — occurrence and physical and chemical properties,
Progressin Lipid Research, 1992, 31, 145-161. D.F. Horrobin, Nutritional and medical importance
of gamma-linolenic acid, Progress in Lipid Research, 1992, 31, 163-194.

Borago officinalis
see borage ail.

borate-TLC

boric acid or sodium borate is used asamaodifier of silicafor chromatography
to prevent acyl migration in mono- and diacylglycerols. It is aso used to
separate stereo- and/or regioisomers of hydroxy lipids.

Borneo tallow
see Shorea robusta.

bourrache (huile de)
French name for borage oil.

branched-chain acids

branched-chain acids, as opposed to straight-chain acids, have a branched
carbon skeleton. M ost often the branch is one or more methy! groups. See, for
example, iso and anteiso acids, phytanic and pristanic acids, and isostearic
acid. Branched-chain acidshavelower melting pointsthan their straight-chain
analogues and, for this reason, are useful components of lubricants
and cosmetics.

Brassica
the genus Brassica belongs to the Cruciferae family and includes important
plants such as rape and mustard.

Brassica alba (Cruciferage)
the source of white mustard seed oil.
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Brassica campestris (Cruciferae)
one source of rapeseed oil, see Brassica hapus.

Brassica hirta (Cruciferae)
one source of yellow mustard seed oil.

Brassica napus (Cruciferag)
one source of rapeseed oil, see Brassica campestris.

Brassica nigra (Cruciferae)
the source of black mustard seed oil.

brassicasterol
thissterol is present in rape and mustard seed oils and in some other seed oils
at amuch lower level.

HO

Brassicasterol
C.H,O

28" 46

Mol. Wt.: 398.7

brassidic acid
the trans (E) form of erucic acid [22:1(n-9), mp 61.5°C].

brassylic acid

the C, dibasic acid (tridecanedioic). See dibasic acids. This acid can be
produced from erucic acid by ozonolysis and can be used commercially to
produce a special nylon.

(e} o}
HOJ\/\/\/\/\/\/U\OH
Brassylic acid
C_H,0O

13° 2474

Mol. Wt.: 244.3
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brown fat

brown adipose tissue which has the physiological function of heat generation
in, for example, newborn humans and hibernating mammals. The brown
colour, as opposed to normal white adipose tissue, comes from the
cytochromesin the numerous mitochondria. It isknown to beimportantin the
generation of heat to maintain body temperature.

J. Himms-Hagen,Brown Adipose Tissue Thermogenesis and Obesity, Progress in Lipid Research,
1989, 28, 2, 67-115.

butolic acid
this acid, present in shellac, is 6-hydroxytetradecanoic acid.

butter

(i) a semi-solid material made from milk (mainly cow milk). Production is
about 5.8 million tonnes a year on a fat basis. It is a water-in-oil emulsion
containing 80-82% milk fat and 18-20% of aqueous phase. It is produced
throughout the world (6—7 million tonnes ayear) and used almost entirely for
edible purposes, mainly as a spread but also for baking and frying.
Butterfat is very complicated in its fatty acid and triacylglycerol
composition. In addition to the usua C, and C, acids it contains
short-chain and medium-chain acids (C,~C,,), a range of trans monoene
acids— mainly 18:1 — and oxygenated and branched-chain acids. Thetrans
acids represent 4-8% of the total acids. Butter contains some cholesterol
(0.2-0.4%). Spreads with lower levels of fat are also available. Butter
that spreads directly from the refrigerator is made by removing some of its
higher melting glycerol esters or by blending with a vegetable oil.
See also anhydrous milk fat.

W. de Greyt et al., Food and non-food applications of milk fat, Lipid Technology, 1993, 5,
pp.138-140.  Lipase-catalysed modification of milk fat, Lipid Technology, 1995, 7, pp.10-12.
E. Flack, Lipid Technologies and Applications (ed. F.D. Gunstone and F.B. Padley) Marcel Dekker,
New York (1997), pp.305-327. D. Hettinga, Bailey’s Industrial Oil and Fat Products, (ed. Y.H. Hui)
John Wiley (1996), Volume 3, pp.1-63.

(if) name sometimes given to a solid fat, e.g. cocoa butter.

butter fat

the fat present in butter and free of agueous phase. It is fractionated to give
harder and softer fractions thereby extending its range of use.

W. de Greyt et al., Food and non-food applications of milk fat, Lipid Technology, 1993, 5,
pp.138-140.  Lipase-catalysed modification of milk fat, Lipid Technology, 1995, 7, pp.10-12.
E. Flack, Lipid Technologies and Applications (ed. F.D. Gunstone and F.B. Padley) Marcel Dekker,
New York (1997), pp.305-327.
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butter milk
the agueous phase formed in the production of butter from cream. Contains
proteins and membrane lipids (phospholipids).

butter oil
produced from butter by melting and separation of the oily phase from the
agueous phase.

butylated hydroxy anisole

a synthetic antioxidant (4-methoxy-3-tert-butylphenol) which shows good
solubility in fat and reasonable stability in fried and baked products. Itisvery
effective with animal fats (which contain little or no natural antioxidant) but
somewhat less so with vegetable fats (already protected in part by natural
antioxidant). It shows marked synergism with butylated hydroxy toluene
and propyl gallate and can be used in foods up to a level of 200 ppm
(E number 320).

E.N. Frankel, Lipid Oxidation, The Oily Press, Dundee (1998).

butylated hydroxy toluene

a synthetic antioxidant (4-methyl-2,6-di-tert-butylphenal). It isless soluble
than butylated hydroxy anisole and is not soluble in propylene glycol (a
common solvent for antioxidants). It is synergistic with butylated hydroxy
anisole but not with propyl gallate and can be used in foods up to amaximum
level of 200 ppm (E number 321).

OH

BHT
4-methyl-2,6-di-tert-butylphenol
C15H 240

Mol. Wt.: 220.4
E.N. Frankel, Lipid Oxidation, The Qily Press, Dundee (1998).

butyric acid
butanoic acid (4:0) isashort-chain saturated acid present in cow milk fat (~4%
by weight equivalent to ~8.5 % on amolar basisand therefore present in about
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25% of milk fat triacylglycerols), where it is present exclusively in
the sn—3 position.

(0]
/\)J\OH

Butyric acid
butanoic acid
(4:0

C,H.O

4 872

Mol. Wt.: 88.1

Butyrospermum parkii

atreegrownin Africaand Indonesia. The seed fat, called shea butter or karite,
isrich in stearic (38-45%) and oleic (42-58%) acids. It contains a high level
of SO among its glycerol esters and is used as a cocoa butter equivalent.
Shea stearin prepared by fractionation is reported to contain 80% of StOSt.
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C

calciferol
refers normally to vitamin D,, ergocalciferol. See vitamins and
cholecalciferal.

Ergocalciferol
CH,O

28 44

Mol. Wt.: 396.6

calcium stearoyl lactate
see sodiumstearoyl lactate. The calcium derivativesarelesswater dispersible
than their sodium counterparts but more soluble in oils and fats.

calendic acid
see conjugated unsaturation and Calendula officinalis.

Calendula officinalis

also known asmarigold. The oil from thisseed oil (ca19%) contains calendic
acid (8t10t12c-octadecatrienoic acid 58%) and is a potential drying oil.
Attempts are being made to develop this as a commercia crop, especialy in
the Netherlands.

Camelina sativa
also known as gold of pleasure or false flax. A new crop of potential interest
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because it grows with low inputs of fertiliser and of pesticides. It contains
oleic acid (10-17%), linoleic acid (12—23%), «-linolenic acid
(3141%), eicosenoic (12—18%), and docosenoic (2—4%) acids.

A. Hebard, Camelina sativa — a pleasurable experience or another false hope, Lipid Technology,
1998, 10, 81-83. E.C. Leonard, Camelina cil: o-linolenic source, INFORM, 1998, 9, 830-938.

campester ol
phytosterol common in plants.

HO

Campesterol
C,H,O

28" 48

Mol. Wt.: 400.7

Candida species
see lipases.

canola oil

canola oil is obtained from interbred seeds of Brassica napus and Brassica
campestris. Itislow in erucic acid and in glucosinolates and thus differsfrom
high-erucic rapeseed ail in its physical, chemical and nutritional properties.
Canolaoil is defined by the Canadian Canola Council as oil from seed of the
genusBrassica withlessthan 1% of fatty acidsintheoil aserucic acid. Unlike
the high-erucic variety, canola oil iswidely used for food purposes.

N.A. Michael, B.E. Eskin, et al., Bailey's Industrial Oil and Fat Products, (ed. Y.H. Hui) John Wiley
(1996), Volume 2, pp.1-95.

capelin oil

amajor typeof fishail. Typically capelin oil contains~20% of saturated acids,
60% of monoene acids (16:1-22:1), and only modest levels of
eicosapentaenoic acid (9%) and docosahexaenoic acid (3%).
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Caprenin ™

a semi-synthetic triacylglycerol with reduced caloric value. It contains
equimolar proportions of octanoic (8:0), decanoic (10:0), and behenic (22:0,
with some 20:0 and 24:0) acids corresponding to 22.6, 26.7, and 50.7% by
weight. It consists mainly of triacylglycerols with 38, 40, and 42 carbon
atoms. Its melting behaviour is similar to that of cocoa butter and it can be
used in soft candy and in confectionery coatings for nuts, fruit, etc.
The behenic acid is only partially absorbed (<20%) and caprenin has a
calorific value of about 5 kcal/g as opposed to the usual value of 9 kcal/g.
J.W. Finley, etal., Lipid Technologiesand Applications (ed. F.D. Gunstone and F.B. Padley) Marcel
Dekker, New York (1997), pp.501-520

capric acid
trivial name for decanoic acid (10:0, mp 31.6°C).

caproic acid
trivial name for hexanoic acid (6:0, mp —3.2°C).

caproleic acid
trivial name for 9-decenoic acid, aminor constituent of milk fat.

O

/\/\/\/\)J\OH

Caproleic acid
9-decenoic acid
C, H,.O

100 '187°2

Mol. Wt.: 170.2

caprylic acid
trivial name for octanoic acid (8:0, mp 16.5°C).

carboceric acid
trivial name for heptacosanoic acid (27:0, mp 82°C, 87.6°C).

cardiolipin
trivial name for diphosphatidylglycerol.

car nauba wax
avegetablewax from Coper nica cerifera contai ning about 30% of wax esters.
Thesearemainly C,—C,, estersbased on C —C, acidsand C, ~C,, acohols.
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R.J. Hamilton, Waxes. Chemistry, Molecular Biology and Functions, (ed. R. J. Hamilton) Oily
Press, Dundee (1995) pp.266-268.

carnitine
ap-hydroxy acid. Fatty acids (>C,) aretransported as acyl carnitinesinto the
mitochondrion for 3-oxidation.

OH O

_>N+J\)J\ g

Carnitine
C,H, NO,

7 15

Mol. Wt.: 161.2

carotene

see carotenoids. B-Carotene acts as a biological antioxidant, a free radical
scavenger, a singlet oxygen quencher, a source of vitamin A, and as a source
of colour infoods. It isalso reported to have anti-cancer properties. Thereis
some debate about which isomer is most active. It is largely removed from
crude oil during refining but methods of retaining this valuable material have
been developed to produce red palm oil. E number 160(a) covers o, § and
y-Ccarotene.

2 NG U G N

B-carotene
C,H

40" '56

Mol. Wt.: 536.9

carotenoids

alarge group of isoprenoid structures with different numbers, positions and
configurations of conjugated double bonds. The structure shown above is
[3-carotene, a precursor of vitamin A in animals. Carotenoids containing one
or more hetero atoms (mainly oxygen) are known. Both oc and 3-carotene are
reported to be anti-cancer agents. See retinol and red palm oil. A number of
carotenoids are included under E numbers 160 and 161.

L.E. Schlipalius, Action mechanisms of carotenoids in the human body, Lipid Technology, 1997, 9,
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39-43. F.C. Thyrion, Lipid Synthesis and Manufacture (ed. F.D. Gunstone) Sheffield Academic
Press, Sheffield (1999) pp.268-287.

carthame (huile de)
French name for safflower seed ail.

Carthamus tinctorius
source of safflower oil.

castor ail

oil from Ricinus communis produced mainly in India, Brazil, and China.
Production ~0.5 million tonnes a year. Castor oil differs from al other
common oilsin being rich (~90%) in ahydroxy acid, ricinoleic (12-hydroxy-
cis-9-octadecenoic). Compared with other oils, castor oil ismoreviscous, less
soluble in hexane, and more soluble in acohol as a consequence of the
presence of the hydroxy acid. Castor oil is a source of severa important
oleochemicals including Turkey-red oil, 12-hydroxystearic acid, dehydrated
castor oil, heptanal, 10-undecenoic acid, 2-octanol, and sebacic acid. Seea so
hydroxy acids.

H-J. Caupin, Lipid Technologies and Applications (ed. F.D. Gunstone and F.B. Padley) Marcel
Dekker, New York (1997), pp.787-795.

catalpic acid
see conjugated unsaturation.

cationic surfactants

surface-active compounds containing one or two long-chain alkyl groups
attached to positively-charged nitrogen. They have many industrial uses.
A.D. James, Lipid Technologies and Applications (ed. F.D. Gunstone and F.B. Padley) Marcel
Dekker, New York (1997), pp.609-631.

| .
\/\/\/\/\/\/\/\/ll\l\ Br

Cetyl trimethyl ammonium bromide
C,H,BrN

19° 42

Mol. Wt.: 364.4

CBA
see cocoa butter alternatives.
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CBE
see cocoa butter equivalents.

CBI
see cocoa butter improvers.

CBR
see cocoa butter replacers.

CBS
see cocoa butter substitutes.

cephalin
old term for phosphatidylethanolamine.

Ceramide-3™
the N-stearoyl derivative of phytosphingosine. It has cosmetic applications.

ceramide mono-, di- and polyhexosides
see glycosyl ceramides.

ceramides

trivial name for the lipid class N-acylsphingosines. The ceramides are part of
the human skin protective barrier and are the building block of the complex
sphingolipids. They are widely used in cosmetics.

R_ _NH

Typical ceramide

cerebronic acid

2-hydroxytetracosanoic acid (mp 100°C for the RS- form) is present in
cerebrosidesin the R- form. It has been isolated from the glycosphingolipids
of wheat, corn, other plant species, and some microorganisms. It wasformerly
known as phrenosic and phrenosinic acid.
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O

H

Ouml

Cerebronic acid
2R-hydroxytetracosanoic acid
C24H4803

Mol. Wt.: 384.6

cerebrosides

trivial namefor thelipid class monoglycosyl ceramides. Present inthe myelin
sheath of nerve and brain as monogal actosyl and monoglucosyl ceramides.
See also glycosyl ceramides.

K.-H. Jung and RR. Schmidt, Lipid Synthesis and Manufacture (ed. F.D. Gunstone) Sheffield
Academic Press, Sheffield (1999) pp.208-249.

Typical cerebroside

ceromelissic acid
trivial name for tritriacontanoic acid (33:0).

ceroplastic acid
trivial name for pentatriacontanoic acid (35:0).

cerotic acid
trivial name for hexacosanoic acid (26:0, mp 87.8°C).

/\/\/\/\/\/\/\/\/\/\/\/\)J\OH

Cerotic acid
Hexacosanoic acid
(26:0)

CZSH 5202

Mol. Wt.: 396.7
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cervonic acid
trivial name for docosahexaenoic acid (DHA).

CETIOM
Centre Technique Interprofessional des Oleagineux Metropolitan which
supports development of oilseedsin France.

cetoleic acid
trivial name for cis-11-docosenoic acid, (22:1 n-11, mp 33-33.7°C). Present
in many fish oils.

chain elongation

biosynthetic conversion of afatty acid as its co-enzyme A derivative to the
bishomologue by addition of a C, unit by means of an elongase.

J.L. Harwood, Lipid Synthesis and Manufacture (ed. F.D. Gunstone) Sheffield Academic Press,
Sheffield (1999) pp.422-466.

charring
atechnique used to detect lipids on TLC plates. Quantitative information can
be obtained using a densitometer.

chaulmoogric acid
trivial name for 13-(2-cyclopentenyl)tridecanoic acid (S-form, mp 67—-68°C).
See also cyclopentenyl acids

O ’
Chaulmoogric acid

13-(2-cyclopenten-1S-yl)tridecanoic acid
C_H_ O

18" 3272

Mol. Wt.: 280.4

chelator

substancessuch ascitricacidand EDTA that combinewith metal ionsmaking
these unable to act as pro-oxidants.

E.N. Frankel, Lipid Oxidation, The Oily Press, Dundee (1998).

Chemistry and Physics of Lipids
journal published by Elsevier Scientific Publishers Ireland Ltd since 1966.
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cherry ail
the oil from cherry kernels (Prunus spp.) containing significant levelsof oleic
(ca35%) and linoleic (ca45%) acid and also eleostearic acid (ca 10%).

chimyl alcohol

trivial name for the glycerol ether 1-O-hexadecyl-sn-glycerol (mp 64-65°C)
present along with other glycerol ethers (batyl alcohol, selachyl alcohal) in
some marine liver oils as a diacylated derivative.

o
OH

Chimyl alcohol
S-1-O-hexadecyl-sn-glycerol
C19HAOO3

Mol. Wt.: 316.5

China wood oil
see tung ail.

chinese vegetable tallow

from the tree Sapium sebiferum (Stillingia sebifera). The fruit furnishes fatty
materia from the outer seed coating (chinese vegetabl e tallow) and also from
the seeds (stillingia oil). The first of these is highly saturated (palmitic acid
62% and oleic acid 27%) whilst the second has a very unusual composition
including an estolide.

chloroplasts
photosynthetic organelles in plant cells where fatty acids are metabolised. In
many respects they are equivalent to the mitochondria in animal cells.

3-chloropropanediol

a compound formed from glycerol by reaction with hydrochloric acid. It is
formed during protein hydrolysiswith hydrochloric acid from lipid presentin
the protein sample.

chocolate

product made from cocoa beans that typically contains 10-15% cocoa,
30-50% sugar and 27-35% fat. Milk powder is added to get milk chocolate
and blended cocoabeansto get dark chocolate. Thefat (cocoa butter or cocoa
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butter alternative) is an important component since its characteristic melting
behaviour contributes to the acceptable mouthfeel of chocolate. It isalso the
most expensive component in the chocolate.

F.B Padley, Lipid Technologies and Applications (ed. F.D. Gunstone and F.B. Padley) Marcel
Dekker, New York (1997), pp.391-432.

cholecalciferol

vitamin D,, a compound with anti-rachitic properties. It is present in some
foods (high content in cod liver oil) and is produced under the influence of
sunlight by transformation of 7-dehydrocholesterol in skin surface lipids.

HO™

Cholecalciferol
(38,52,7E)-9,10-Secochol esta-5,7,10-(19)-trien-3-ol
C,H,0

Mol. Wt.: 384.6

cholesterol

the most common animal sterol present in free or esterified form. It is
important in membranes and lipoproteins and serves as a precursor of
hormones, bile acids etc. Cholesterol concentration in blood plasmaisaround
6 mM (equivaent to about 230 mg/100 ml). The human body contains about
100 g of cholesterol. Average daily consumption of cholesterol in the UK is
~300 mg. The normal level in vegetable oils (maximum 10-20 ppm) is in
marked contrast to the higher values observed in animal fats such as lard
(0.37-0.42%), mutton tallow (0.23-0.31%), beef fat (0.08-0.14%), and
butter fat (0.2—0.4%). Hen eggs contain ~300 mg of cholesterol per egg (~5%
of total lipid).
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HO

Cholesterol
Cholest-5-en-3(3-ol
C27H460

Mol. Wt.: 386.7

cholesterol esters
cholesterol esterified to fatty acids. Present in animal tissuesand lipoproteins.

cholic acid
see bile acids, bile salts.

chromatography

separation technique based on two immiscible phases, the stationary phase
(e.g. acolumn packing or athin-layer) and the mobile phase, normally aliquid
or agas. Themixtureto be separatediscarried by the mobile phasethrough the
stationary phase. Because of different affinities (adsorption, partition) for the
stationary phase the components of the mixture are delayed to different
degrees compared to the velocity of the mobile phase. See aso gas
chromatography, liquid chromatography and thin-layer chromatography.

Chromobacterium
see lipases.

chrysobalanic acid
the trivid name for 4-oxo-9c11t13t15c¢-18:4. This acid is present in
Chrysobanus icaco seed ail.

chylomicrons
see lipoproteins.

cisdouble bond
compounds containing a carbon—carbon double bond can exist in two
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sterecisomeric forms (cis or trans). Natural unsaturated fatty acids generally
have the cis (2) configuration. They have a lower melting point than their
trans isomers. See aso trans acids and stereomutation.

>=<

R R

Cis double bond

Citrem ™

citric acid esters of monoacylglycerols formed by reaction of citric acid with
mono-/di-acylglycerol mixtures or with distilled monoacylglycerol. The
acidic product is partialy neutralised with sodium hydroxide. A typica
product contains 60—90% monoacylglycerol and ~20% citric acid (minimum
12%). Citrems are used in frying margarines as anti-spattering agents and in
meat emulsions to inhibit fat separation. E number 472 (c) in Europe and
US/FDA/CFR 172832.

N. Krog, Lipid Technologies and Applications (ed. F.D. Gunstone and F.B. Padley) Marcel Dekker,
New York (1997), pp.521-534.

citric acid

a monohydroxy tricarboxylic acid used in the refining of oils and fats to
remove trace metals by chelation.

K.S Law et al., Citric acid in the processing of oils and fats, PORIM Technology, No. 11, 1984.

O OH O

O OH

Citric acid
2-Hydroxy-1,2,3-propanetricarboxylic acid
C6HSO7

Mol. Wt.: 192.1

CLA
see conjugated linoleic acid.

clofibrate
drug, used because of itslowering effect on blood lipids (triacylglycerolsand
cholesterol).
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(e}
e}
/@/ 7%‘\ O/\
cl
Clofibrate
Ethyl 2-(4-chlorophenoxy)-2-methylpropanoate
C,H,ClIO,

12° 15

Mol. Wt.: 242.7

clupadonic acid
the name given to a22:5 acid. It was reported to be a4,8,12,15,19-pentaenoic
acid but it is now known to be the 7,10,13,16,19 (n—3) isomer.

CMC
see critical micellar concentration.

1BC nuclear magnetic resonance spectr oscopy

13C nuclear magnetic resonance (NMR) spectra are complex but contain
useful structural information and can distinguish between acyl groupsin the
o and f positions of triacylglycerols. Cis and trans isomers are easily
distinguished by their alylic and olefinic signals. Less common functional
groups (epoxy, hydroxy, branched methyl etc) can aso be recognised.

F.D. Gunstone, Advancesin Lipid Methodology — Two (ed. W.W. Christie), The Oily Press, Dundee,
1993, pp.1-68. M.SF. Lie Ken Jie and J. Mustafa, High-resolution nuclear magnetic resonance
spectroscopy — applications to fatty acids and triacylglycerols, Lipids, 1997, 32, 1019.

CNRS
Centre National de la Recherche Scientifique. A French agency devoted to
fundamental research.

cocoa
the powder manufactured from cocoa beans from which the shell and some of
the fat (cocoa butter) have been removed.

cocoa butter

the cocoa bean (Theobroma cacao) isthe source of two important ingredients
of chocolate: cocoa powder and asolid fat called cocoabutter. The usefulness
of cocoa butter for this purposeisrelated to its fatty acid and triacylglycerol
composition. The major triacylglycerols are symmetrical disaturated oleic
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glycerol esters of the type SOS and include POP (18-23%), POSt (36—41%),
and StOSt (23-31%). Cocoa butter commands a good price and cheaper
aternatives have been developed (see following entries and also palm mid
fraction, lllipe, sal. Theannual production of cocoabeansisabout 2.7 million
tonnes with 45-48% of cocoa bultter.

V.K.S. Shukla. Cocoa butter properties and quality, Lipid Technology, 1995, 7, 54-57. F.B Padley,
Lipid Technologies and Applications (ed. F.D. Gunstone and F.B. Padley) Marcel Dekker, New York
(1997), pp.391-432. P.J. Lawler and P.S Dimick, Food Lipids: Chemistry, Nutrition, and
Biotechnology, (ed. C.C. Akoh and D.B. Min) Marcel Dekker, New York (1998) pp.229-250.

cocoa butter alternatives

general term covering cocoa butter equivalents, cocoa butter improvers,
cocoabutter replacers, and cocoa butter substitutes. See also cocoa butter and
confectionery fats.

cocoa butter equivalents
fatswith the sametypeof triacylglycerol composition ascocoabutter. Seea so
cocoa butter alternatives, cocoa butter and confectionery fats.

cocoa butter improvers
fatswith thesametypeof triacylglycerol composition ascocoabutter. Seea so
cocoa butter alternatives, cocoa butter and confectionery fats.

cocoa butter replacers

productsthat can partially replace cocoabutter in confectionery formulations.
Normally fractionated fats, e.g. palm oil or hydrogenated soybean
oil fractions. See also cocoa butter alternatives, cocoa butter and
confectionery fats.

cocoa butter substitutes

Similar to cocoa butter replacers but generally based on coconut and
palm kernel oils. See also cocoa butter alternatives, cocoa butter and
confectionery fat.

coconut oil

amajor lauric oil obtained from copra whichisaproduct of the coconut palm
(Cocus nucifera). Coconut oil (~3.1 million tonnes per annum) comesmainly
from Indonesia and the Philippines. It is particularly rich in lauric acid
(~47%) and myristic acid (~18%). Also present are 8:0 (8%) and 10:0 (7%)
which are easily separated by distillation and used to make medium-chain
triglycerides, Caprenin™, Miglyol™ etc. The oil finds extensive use in the
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food industry and also — usually after conversion to the alcohol (dodecanol
etc) — in the detergent, cosmetic, and pharmaceutical industries. The only
other commercially available lauric oil is palm kernel oil but see aso
laurate-canola and cuphea species.

E.C. Canapi. Y.T.V. Augustin et al., Bailey's Industrial Oil and Fat Products, (ed. Y.H. Hui) John
Wiley & Sons, New York (1996), Volume 2, pp.97-124.

Cocus nucifera
see coconut oil.

Codex Alimentarius

an organisation under the Food and Agriculture Organisation and the World
Health Organi sation whose fats division publishes standard specifications for
all major edible oils and fats.

cod liver oil

an important fish oil which serves as a valuable source of vitamins A and D.
It contains saturated (~20%), monoenoic (16:1-22:1, 55-60%), and
eicosapentaenoic and docosahexaenoic acids (each ~ 7%). See fish ails.

coffee whitener
a substitute for dairy cream in coffee. It generally contains a hardened
lauric oil.

colneleic acid

an ether C , acid produced during enzymic oxidation of potato lipids. It is
derived from linoleic acid by rearrangement of its 9-hydroperoxide. A similar
product (colnelenic acid) isbased on linolenic acid and other acids of thistype
have also been recognised.

T. Galliard et al., Novel divinyl ether fatty acids in extracts of Solanum tuberosum, Chem. Phys.
Lipids, 1973, 11, 173-180. L. Crombie et al., An isotopic study of the enzymic conversion of linoleic
acid into colneleic acid and carbon chain fracture: the origin of shorter chain aldehydes. J. Chem.
Soc. (Perkin I) 1991, 567-575. A. Grechkin, Prog. Recent developments in the biochemistry of the
plant lipoxygenase pathway, Progress in Lipid Research, 1998, 37, 317-352.

\/\/\:/\/O\/\/\/\/\”/OH

(o]

Colneleic acid
9-(1E,3Z-Nonadienyloxy)-8E-nonenoic acid
C18H 3003

Mol. Wt.: 294.4
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colnelenic acid

an ether C, acid produced during enzymic oxidation of potato lipids. It is
derived from linolenic acid by rearrangement of its 9-hydroperoxide.
A related product (colneleic acid) is based on linoleic acid and other acids of
this type have a so been recognised.

T. Galliard et al., Novel divinyl ether fatty acids in extracts of Solanum tuberosum, Chem. Phys.
Lipids, 1973, 11, 173-180. L. Crombie et al., An isotopic study of the enzymic conversion of linoleic
acid into colneleic acid and carbon chain fracture: the origin of shorter chain aldehydes, J. Chem.
Soc. (Perkin I) 1991, 567-575. A. Grechkin, Prog. Recent developments in the biochemistry of the
plant lipoxygenase pathway, Progress in Lipid Research, 1998, 37, 317-352.

/\=/E/\/O\/\/\/\/\[(OH

o
Colnélenic acid
9-(1E,3Z,6Z-Nonadienyloxy)-8E-nonenoic acid
C, H,.O

18" 2873

Mol. Wt.: 292.4

columbinic acid
see octadecatrienoic acid.

colza ail
an old name for (high-erucic) rapeseed oil, and which is still used in the
French language.

complex lipids

lipidswhich on hydrolysisyield at least three building blocks, e.g. fatty acids,
phosphoric acid, amino alcohols, sugars and glycerol from phospholipids or
glycolipids. See also simple lipids.

confectionery fats

special fats for confectionery applications, in combination with or as a
replacement for cocoa butter, generally termed cocoa butter alternatives.
Cocoabutter equivaents havethe samemajor triacylglycerol sas cocoabutter
(e.g. fractionated palm oil, shea fat). Cocoa butter substitutes or cocoa butter
replacers have similar physical properties but different triacylglycerol
composition (e.g. fractionated and hydrogenated palm kernel oil, soybean ail
rapeseed oil). The use of these materials is controlled by regulations but not
uniformly in al countries.

F.B Padley, Lipid Technologies and Applications (ed. F.D. Gunstone and F.B. Padley) Marcel
Dekker, New York (1997), pp.391-432.
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conjugated linoleic acid (CLA)

the name given to amixture of C ,diene acids with conjugated unsaturation.
Rumen hydrogenation gives a mixture with the 9c11t isomer (rumenic acid)
predominating. It ispresent at low levelsin productsfrom the meat or milk of
ruminants. Interest in this mixture has developed following claims that CLA
has many beneficia effects including inhibition of cancer development and
promotion of muscle development at the expense of fat. The active compound
isthought to be the 9c11t isomer (rumenic acid) but this has not been proved.
This isomer can be synthesised from methyl ricinoleate. Alkaline
isomerisation of linoleic acid gives a mixture of 9,11 and 10,12 dienes with
many minor components and this is being produced commercially for use as
conjugated linoleic acid.

S Banni and J.-C. Martin, Trans Fatty Acids in Human Nutrition (eds J.L. Sebedio and
W.W. Christie) The Qily Press, Dundee (1998) pp.261-302. M.P. Jurawecz (eds) Advances in
Conjugated Linoleic Acid Research, Vol.1, AOCS Press, Champaign, Illinois (1999).

conjugated unsaturated acids

when two or more unsaturated centres are immediately adjacent to each other
they are said to be conjugated. Natural acidswith conjugated unsaturation are
mainly C_ trienes or tetraenes such as jacaric (8c10t12c, mp 43.5-44°C) in
Jacaranda mimosifolis seed oil, calendic (8t10t12c, mp 40-40.5°C) in
Calendula officinalis seed oil, catalpic (9c11t13c, mp 31.5-32°C) in Catalpa
avata seed oil, o-eleostearic (9c11t13t, mp 48-49°C) in Aleurites ails,
punicic (9c11t13c, m.p, 44-45°C) in Punica granatum seed oil,
[-eleostearic (9t11t13t, mp 72°C), a-parinaric (9¢c11t13t15¢, mp 72—74°C)
in Impatiens balsamina seed oil and pB-parinaric acid (9t11t13t15t,
mp 95-96°C). Other acids with conjugated unsaturation also contain
hydroxy or oxo groups.

convolvulinic acid
thisisprobably 11-hydroxytetradecanoic acid but the name has been used al so
for 3,12-dihydroxytetradecanoic acid. It is present in Ipomea oils.

cooling curve

astandard in the physical characterization of fats. It is a plot of time against
temperature of a sample of oil in a cooling bath and indicates
phase transitions. See polymor phism.

copra
see coconut oil.



48 Lipip GLOSsARY 2

coriander oil

coriander (Coriandrum sativum) contains about 80% of petroselinic acid in
its seed oil. Attempts are being made to develop better sources of this acid
through improved cultivation of coriander or by transfer of appropriate genes
from coriander to rape.

coriolic acid

13-hydroxy 9cl1t-octadecadienoic acid. It occursin rare seed oilsin the R(-),
S+), and RY(z) forms. It is readily dehydrated to conjugated A9,11,13 and
A8,10,12 acids and is an isomer of dimorphecolic acid. It aso occurs as a
lactone (coriolide).

W\E/W/\/\)J\OH

OH

(-)-Corialic acid
13R-Hydroxy-9Z,11E-octadecadienoic acid
CH,O

18" '3273

Mol. Wt.: 296.4

coriolide
thelactone of coriolic acid which co-existswiththe hydroxy acid in Monnina
emarginata seed ail.

corn il

a major vegetable oil (~2.0 million tonnes per annum) from corn or maize
(Zea mays) obtained by wet milling, particularly inthe USA. Themajor acids
are palmitic (9-17%), oleic (20-42%), and linoleic (39-63%) and the major
triacylglycerolsaretypically LLL (15), LLO (21), LLS(17), LOO (14), LOS
(17),LSS(5), O0O0 (6), and OOS (4%). Despiteitshigh level of unsaturation
the oil has good oxidative stability. A high-oleic variety is being developed.
L.R. Strecker, M.A. Bieber, et al., Bailey’ sIndustrial Oil and Fat Products, (ed. Y. H. Hui) John Wiley
& Sons, New York (1996), Volume 2, pp.125-158.

coronaric acid

arare natural epoxy acid isomeric with the more common vernolic acid. The
(9R109)-epoxy-12-cis-octadecenoic acid is present in Chrysanthemum
coronarium and some other seed oils. It inhibits the growth of rice blast
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fungus. It is a leukotoxin produced in plants from linoleic acid.

N\M\/\/\)J\OH

Coronaric acid
9R,10S-Epoxy-12Z-octadecenoic acid
C H. 0O

18" '3273

Mol. Wt.: 296.4

coton (huile de)
French name for cottonseed ail.

cottonseed oail

amajor vegetabl