
Symposium on Thermal Oxidation 
and Polymerization. in Fats 

During recent years inter- 
est has increased in studies 
on chemical and nutrit ional 
aspects of heated fats. When 
a fat  is heated, as in frying, 
chemical alterations occur. 
These can be grouped nnder 
two major  classes: a) degra- 
dation of glycerides into per- 
oxides, carbonyl compounds 
and hydroxy acids, and b) 
polymerization. Extent of 
these changes depends upon 
the presence or absence of 
air, and duration and temp 
of heating. Considerable work 

Madhu Sahasrabudhe has been carried out on the 
nutritional aspects of heated 

fats. I t  has also been suggested that toxicity of these fats  
needs further critical examination. This symposium has 
been planned to bring together some of the leading scien- 
tists in the field to present more recent work on the .subject. 

Beginning on page 4 you will find a complete listing of 
the papers  with abstracts. Some other prominent scientists 
in the field who are not presenting papers  have very kindly 
agreed to sit on a panel for discussion at the end of the 
symposium. Among those who have already agreed to par-  
ticipate are C. M. Gooding, Corn Products Co., and E. G. 
Perkins, University of Illinois. 

In  spite of the short notice of the symposium the response 
has been very good. Some scientists in Europe and the 
F a r  East  have indicated that they would part icipate if  the 
sympo.sium is extended to a future meeting. 

All  indications are that the symposium will be a success. 

Food Chemical Codex 
Part I Now Available 

Par t  I of Food Chemicals Codex, a new publication of 
the National Academy of Sciences, National Research Coun- 
cil, is now available upon a subscription basis, in loose- 
leaf form. Subsequent issues of the eight or ten parts  will be 
available over the next two and one-half years at approxi-  
mately four-month intervals. 

Purpose of these provisional copies of this single source 
of standards for direct additives is to invite comments and 
criticisms relating to the provisional specifications before 
the Codex is published in a case bound book. 

Par t  I is the initial result of a continuing effort to pro- 
vide objective quality standards for chemicals added to 
foods to perform some desired function. Based on elements 
of safety and good manufacturing practice, these specifica- 
tions are presented in a series os monographs supplemented 
by sections covering general analytical procedures and re- 
lated subjects. I t  comprises about 100 pages, including 
General Provisions s~ction, 25 monographs, and a nlajor 
portion of the General Tests and related sections. 

Codex is sponsored by the Food Protection Committee, 
and compiled by committees composed of industry, govern- 
ment and academic scientists. Subscription price for  all 
parts  is $25, including a double ring binder. Fo r  further 
information, write:  J. R. Powers, Director, Food Chemicals 
Codex, National Acadenly of Sciences-National Research 
Council, Washington, D. C. 20418, or order directly from 
the Print ing and Publishing office at the same address. 

Atlanta, Ga. 

LAW & COMPANY 
CHEMISTS 

Consulting and Analytical 
Montgomery, Ala. Wilmington, N.C. 
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GAS-LIQUID CHROMATOGRAPHY OF T R I M E T H Y L S I L Y L  

D E R I V A T I V E S  OF MONOGLYCERIDES A N D  HYDROXY FATTY 
ACIDS 

R.  D.  Wood,  P .  K .  l~aiu and  R a y m o n d  Reiser  

The  use  of g a s  ehromatograpt~y for  the  ana lys i s  of monog lyce r ides  and  
the i r  acetylated de r iva t i ve s  has  been l imi ted  due to the i r  low volat i l i ty.  
An  accura te ,  r a p i d  method for  the  de t e rmina t i on  of a m i x t u r e  of 1- 
mono and  2-monoglycer ides  so f a r  has  no t  been avai lable,  whi le  the  
long re ten t ion  t ime of the  acetyla ted  de r iva t i ve s  of long cha in  h y d r o x y  
fa t ty  acids  is undes i r ab le  for  quan t i t a t i ve  es t imat ions .  

A s imple  method  for  the  r a p i d  gas  c h r o m a t o g r a p h i c  ana lys i s  of iso- 
m e r i c  monoglycer ides  and  hyd roxy  fa t ty  acids  has  been developed. The  
h y d r o x y  compounds  were  conver ted  to thei r  r e spec t ive  t r imethyls i ly l  
de r iva t i ve s  and  used  di rect ly  for  g a s  c h r o m a t o g r a p h i c  analys is .  The  
monoglycer ides  p r e p a r e d  f r o m  C-8,C-10,C-12,C-14,C-16 and  C-18 fa t ty  
acids  w e r e  resolved successful ly .  The  i somer ic  1-mono and  2-monogIyc- 
er ides  w e r e  also resolved.  The  r e t en t ion  t ime of methy l  es ters  of hyd roxy  
fa t ty  ac iddr imetby l s i ly l  de r iva t i ve s  w a s  one-sixth tha t  of the  u n t r e a t e d  
h y d r o x y  es ters  and  one- th i rd  tha t  of the aeetyla ted  dm' iva t ives .  

The  a d v a n t a g e s  and  appl ica t ions  of th is  new method  for  t he  r a p i d  
de t e rmina t i on  of i somer ic  g lycer ides  and  h y d r o x y  fa t ty  ac ids  by  g a s  
c h r o m a t o g r a p h y  in the  r ea lm of l ipid r e s e a r c h  will  be d iscussed.  
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Q U A N T I T A T I V E  D E T E R M I N A T I O N  OF D O U B L E  BOND 

POSITIONS IN U N S A T U R A T E D  FATTY ACIDS 
E.  P .  Jones  and V .  L.  Dav i son  

The posi t ion of u n s a t u r a t i o n  in n a t u r a l  fa ts ,  especial ly in pa r t i a l ly  
h y d r o g e n a t e d  fats ,  has  become inc reas ing ly  i m p o r t a n t  to the i r  edible 
and  i n d u s t r i a l  ut i l izat ion.  The  pos i t ional  and  geomet r i c  i somer iza t ion  
of bonds  tha t  occur  d u r i n g  h y d r o g e n a t i o n  a re  usua l ly  e s t ima ted  by 
c leavage of the molecules and  ana lys i s  of the  spli t  p roduc t s .  L i m i t a t i o n s  
of t echn iques  h a v e  m a d e  it  difficult to ana lyze  all p roduc t s  quan t i t a t ive ly ,  
and  w o r k e r s  have  usua l ly  r epor t ed  only one of the c leavage  p r o d u c t s ;  
i.e., the  less volati le d i fuae t i ona t  f r a g m e n t .  

By  a combina t ion  of p rocedures ,  and  wi th  special  a t ten t ion  to quan t i t a -  
tion, we have  developed a method  to de t e rmine  double bond  pos i t ions  
m mono- and  p o l y u n s a t u r a t e d  acids.  K e y  f ea tu r e s  inc lude  controlled 
oxida t ive  cleavage,  r ecove ry  of monobas ic  acids  as salts, and  the i r  con- 
ve r s ion  to butyl  es te rs  for p r o g r a m m e d  gas- l iquid  c h r o m a t o g r a p h i c  
analys is .  The  w t  of monobas ie  and  d ibas ic  acid  found  ag ree  v e r y  
closely w i t h  theory.  H o w e v e r ,  a t  p r e sen t  ne i the r  malon ic  ac id  no r  propi -  
onic acid  m a y  be quan t i t a t i ve ly  e s t ima ted  because  of the chemical  in- 
s tabi l i ty  of the f o r m e r  and  the  h i g h  w a t e r  solubil i ty and  volat i l i ty  of 
the lat ter .  

Ana lyses  are  shown for  h igh  p u r i t y  oleie, linoleic, a n d  l inole~ie acids,  
and  for con juga t ed  and  n o n c o n j u g a t e d  cis , trans;  t rans , t rans ;  a n d  eis, 
cis dienes.  Ana lyses  for cis and  trans monoenes  and  for  severa l  t r i enes  
a re  also included.  

The  reproduc ib i l i ty  and  appl icabi l i ty  of the p r o c e d u r e  to a wide  r a n g e  
oi pos i t ional  i somer ic  m i x t u r e s  p roduced  by p a r t i a l  homogeneous  and  
he te rogeneous  h y d r o g e n a t i o n s  of p o l y u n s a t u r a t e s  a re  d iscussed.  
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A R A P I D  METHOD FOR IDENTIFYING THE FATTY 

ACIDS OF DEGRAS 

Nicholas Pe l ick  and J. W .  Shigley  

A r a p i d  method  for identifying" the  f a t ty  acids  of a n a t u r a l  f a t  will  
be d iscussed.  D e g r a s  or wool fa t  w a s  chosen for ana lys i s  because  of 
i ts  u n i q u e  d i s t r ibu t ion  of neu t r a l  l ipids.  Tb_in layer  ch roma tog raphy ,  
s i lver- ion c h r o m a t o g r a p h y  and  p r e p a r a t i v e  T L C  will  be descr ibed  in th i s  
method.  The  t echn iques  of gas- l iquid  c h r o m a t o g r a p h y  a n d  the  use  of 
mul t iphase  and  p r o g r a m m e d  ana lys i s  are  also used.  These  t echn iques  
of T L C  and  GLC were  combined to ach ieve  a r a p i d  method  for de tec t ing  
and  i d e n t i f y i n g  over  90 fa t ty  ac id  components  in  deg ras .  F o u r  homolo- 
gous  ser ies  of f a t t y  acids  were  identif ied.  They  w e r e  n o r m a l  s t r a i g h t  
cha in  acids, iso acids,  ante iso ac ids  and  h y d r o x y  f a t t y  acids.  All of 
the ser ies  inc luded odd carbon  m e m b e r  acids  and  u n s a t u r a t e d  acids.  
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A N E W  FATTY ACID WITH U N S A T U R A T I O N  IN THE 

3,4 POSITION 

M. O. B a g b y ,  W .  O. SiegI and I .  A .  Wol f f  

Seed oil f r o m  Calea urticc~e]olia has  ca. 3 5 %  isolated t rans  unsa tu -  
ra t ion .  Gas- l iquid  c h r o m a t o g r a p h i c  ana lyses  ind ica te  3 1 . 2 %  of an  un-  
k n o w n  fa t ty  acid. Th i s  n e w  acid, isolated by c o u n t e r e n r r e n t  d is t r ibu-  
tion, read i ly  absorbs  three  moles of h y d r o g e n  to yield s t ea r i c  acid. The 
u n s a t u r a t e d  acid  has  one trans double bond ;  the  o ther  two are  both 
c:s and  a re  me thy lene  i n t e r r u p t e d  as  s h o w n  by spect roscopy and  lipoxi- 
dase  i somer iza t ion .  The  usua l  t r e a t m e n t  wi th  alkal i  con juga tes  only two 
double bonds.  Ox ida t ive  c leavage  yields caproic,  adipic,  and  malonic  
acids.  P a r t i a l  r educ t ion  of the t r i ene  w i t h  hyd raz ine  yields a monoene  
mix tu re ,  f r o m  which  t rans  3-oetadeeenoic acid  w a s  isolated a n d  char-  
acter ized.  The ev idence  ind ica tes  tha t  the t r i ene  is the p rev ious ly  un-  
k n o w n  trans-3,cis-9,cis-12-octadecatrienoic acid. Nuc lea r  m a g n e t i c  
r e sonance  spect roscopy conf i rmed the p resence  of f l , ' / -unsa tura t ion .  
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U R E A  FRACTIONATION IN THE A N A L Y S I S  OF OILS 

J. L .  I verson ,  Jerome  Eisner  and  D a v i d  ~'irestone 

The methyl  es ters  of but ter ,  lard,  olive oil, w a l n u t  oil, s esame  oil, 
and  lanol in  were  f r ac t i ona t ed  w i t h  u r e a  to p rov ide  less complex f rac-  
t ions for e x a m i n a t i o n  by gaeqiqt l id  c h r o m a t o g r a p h y  ( G L C ) .  L o n g  cha in  
s a t u r a t e d  ~atty ac ids  are  cohen in the  f i rs t  f rac t ions ,  whi le  h igh ly  ~n-  
s a t u r a t e d  fa t ty  acids  are  cohen in the  las t  f rac t ious .  The  p r o c e d u r e  
is simple,  r equ i re s  inexpens ive  r e a g e n t s  and  equipment ,  is non-des t ruc-  
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