
�9 Letter to the Editor 

Preliminary Studies on the 
and Di-glycerides 

G AS-LIQUID par t i t ion chromatography  (GLPC)  has 
been advanced to the point  where "it may  now 
be used routinely for the determinat ion of f a t ty  

acid composition. The only repor ted work on the 4.ol 
analysis of glycerol esters by  GLPC is that  of Melnnes 
e t  al.  (1). Recent work in our laboratory  has shown ~ 
that  it may  be feasible to analyze both mono- and ~. 
diglyeerides by GLPC. =- 

The basic appara tus  used was of conventional ~2o 
design. Block and column tempera tures  were con- | 
trolled to ~1 .0~ The helium flow was mainta ined ~-'~' 
at  35 ml. per  minute  and 30 p.s.i. Bare  p la t inum wires 
drawing 1.25 amperes  were used to t ransmi t  com- 
ponent  response to a 1.O-my. recorder. Samples were ~ LO 
injected through a silicone rubber  septum with a ~ oJ 

50 ~1. capaci ty  sy r inge  The injection por t  was cooled 
with an air coil to preserve the rubber.  | 20.E 

The column used in this work was made f rom a 
24-in. length of 3.5-mm.-inside-diameter stainless steel 
tubing. I t  was packed with acid washed 40-70 mesh ~o.,  
Celite 545 coated with 23% of high vacuum silicone g 
grease by weight. This column was conditioned at ~ o3~ 
340 to 370~ for  several days before use. 

I t  was found that  men�9 and diglyeerides, as such, 
could not be eluted f rom the column. Aeetylat ion as- o2 

sured their  complete elution f rom the column. All 
samples were aeetylated by refluxing with an equal 
volume of acetyl chloride for 45 min. and removing 
excess acetyl chloride under  vacuum. 

The retent ion times of various acetylated men�9 and 
diglycerides at different tempera tures  are shown in 
F igure  ]. No differentiation could be made between 
mono-olein and men�9 A small peak was clearly 
evident short ly before the major  peak for  most of the 
men�9 and dig]yeerides tested. These peaks are be- 
lieved to be caused by  the B-isomers since they are 
not present  when short-chain tr iglycerides of equiva- 
lent molecular weight are analyzed. F u r t he r  work 
needs to be done however before the ident i ty of these 
peaks is clearly established. 

T A B L E  I 

Quan t i t a t i ve  Analyses of a Synthet ic  Glyceride Mixture  by G L P C  
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...... 1 . 0  ...... 3 . 4  2 . 0  
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a Orig ina l  values  mul t ip l ied  by 0.6 to compensate for high molecular  
u~eight components  not  Muted a.t this temp,~rat:ure. 
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Fro. 1. Plot of log retention time versus molecular weight for 
men�9 and dig]ycerides. 

I t  may be seen tha t  a s t ra ight  line relationship 
between molecnlar weight and the logar i thm of the 
retention time exists for  each class of compounds. 
Raising the colmnn tempera ture  has the advantage of 
allowing larger  components to be eIuted but  has the 
disadvantage of reducing the time interval  between 
the monoglyceride peaks. 

A mixture  of several distilled monoglyeerides oh- 
tained f rom Distillation Products  Industr ies  and tri- 
laur in was prepared.  Since these monoglyeerides 
contained minor amounts of other monoglyeerides 
and diglyeerides, the approx imate  composition of the 
synthetic mixture  was calculated f rom gas chroma- 
tographic analyses of the individual  monoglyeerides. 

An analytieal  error  result ing in a value of 80% 
pur i ty  for a monoglyeeride which is actually 90% 
pure  would introduce an error  of only 2% into its 
calculated proport ion,  when 20% of the substance is 
present  in a mixture.  Thus a large analytical  error  
will introduce a relat ively small error into the ealcu- 
lated composition of the mixture.  

In  all GLPC analyses the weight percentage of the 
individual components were calculated f rom the fop 
lowing formula  : 

rhaM 
Weight  % -- • 100 

(rhaM) 
where r = retention t ime 
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h = peak height 
a = attenuation factor 

M = molecular weight of the 
corresponding unacety]ated 
component 

Using this formula, the calculated composition of 
the glyeeride mixture is compared in Table I with 
that found in several GLPC determinations at several 
temperatures. It may be seen that the results are in 
reasonably good agreement with each other. 

It  is hoped that these preliminary experiments will 

serve to increase interest in the quantitative estimation 
of mono- and diglyeerides by gas chromatography. 

V. 1~. HUEBNEI~ 
A r m o u r  and  Co m p an y  
Chicago, Ill. 
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Report of the Examination Board, 1958-1959 

D 
UmNG the year ended May 31, 1959, among their 
various active members, 40 commercial labora- 
tories were granted referee certificates from 

the A.O.C.S. Examination Board, as follows: 
7--Cottonseed, 0il Cake and Meal, Fa t ty  Oils, and 

Tallow and Grease 
14--Cottonseed, Oil Cake and Meal, and Fat ty  0i]s 
7--Cottonseed, Oil Cake and Meal 
2--Oil Cake and Meal, Fat ty  0ils, and Tallow and 

Grease 
1- -0 i l  Cake, Meal and Fat ty  Oils 
6- -0 i l  Cake and Meal 
2 - -Fa t ty  0ils 
1--Tallow and Grease 

All laboratories certified for Oil Cake and Meal were 
automatically certified for Protein Concentrates. 

During the certificate year C. E. Worthington of 
Barrow-Agee's Decatur, Ala., laboratory was trans. 
ferred to Memphis, Tenn., O. M. Bakke of Houston 
Laboratories, Houston, Tex,  and R. M. Dillard, Texas 
Testing Laboratories, Dallas, Tex., have retired from 
active chemical participation. 

The chairman extends his thanks to all members 
of the Examination Board and to R. W. Bates and 
his efficient Smalley Committee for their excellent 
cooperation. 

R. T. DOUGHTIE R. R. KING 
F~. R, HAHN R,. C. ~ L L M A N  

N. W. ZIELS, chairman 

A B  S T R A  C T  S . . . .  R . A .  R E I N E R S ,  Editor 
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Susanne  yon Schuch ing  and  E. S t u t z m a n  (Radio iso tope  Ser. 
and  General  ivied. Research,  V e t e r a n s '  Ad.minis t ra t ion  Cez~ter, 
M a r t i n s b u r g ,  W. Va. and  Dept .  of  Biochem.,  The  George W a s h -  
i ng ton  Univ.  School of !V[ed., W a s h i n g t o n  5, D.C.) .  J. Org. 
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D iamond  (The  School of  Chem. and  the  E n g i n e e r i n g  E~pt .  Sta. ,  
Georg ia  Ins t .  (~f Techno logy) .  J. Org. Chem. 24, 400 3 (1959) .  
Cis-2-, -3-, -4-, and  -6-oetenoic acids  were p repa red  b y  the  cata-  
lytic s emihydrogena t ion  of the  octynoic acids.  Trans-3-, -4-, 
and  -6-oetenoie acids  were ob ta ined  ei ther  direct ly  or indi- 
rect ly  s t a r t i n g  with a trans alkenoic acid ob ta ined  by  a Kno-  
evengal  condensat ion .  Phys i ca l  proper t ies ,  inc lud ing  i n f r a r ed  
spect ra ,  were de te rmined  for  all  of  the  ac ids  a n d  mos t  o.f the  
intel~mediates. The i n f r a r e d  spec t ra  of  the  trans compounds  
showed s t rong  absorp t ion  in the  reg ion  of 10.2-10.35 microns .  
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Cooke ( F a t s  Research  Lab. ,  Dept .  o~ Scientific & Ind.  Research,  
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OIL OF Cttl~YSANTHE:MUIM: CORONARIU]Y[. ~,  R. Smith ,  J r . ,  K .  F .  

Koch,  a n d  I. A. Wolff  ( N o r t h e r n  Regiona l  Reseaxch Lab. ,  
:Peoria, I l l . ) .  Chemistry a~d I~dustry 1959, 259-60. A new 
epoxy f a t t y  acid occurr ing  in  the  seed oil of  Chrysanthemwm 
coronarium ( f a m i l y  composi tae)  was  n a m e d  coron~ric acid 
and  i ts  chemical  s t ruc tu re  proved  to be ~is-9:lO-epoxy-cis- 
octadee-12-enoic acid.  
][NKLUENCE OP THE EXTRACTION OF LIPIDS FRO~ FLOUR ON 
GLUTEN DI~VEL0.PMENT AND BP~AKDOWN. A. H.  B loksma  ( Ins t .  
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the  flour l ipids p a r t l y  lose the i r  essentiaJ  p roper t i e s  d u r i n g  iso- 
la t ion,  or (iii) upon  recons t i tu t ion  they  do no t  reach the  
a reas  where  they  ea~ exer t  the i r  beneficial influenc~ or reach 
these  a reas  only a f t e r  a long m i x i n g  t ime.  E x p e r i m e n t s  als0 
ind ica ted  t ha t  t he  m i x i n g  tolerance o.f a flour depends  heavi ly  
upon the  s ta te  of  the  flour l ipids.  
UNSATUt~ATED FATTY ACIDS OF BUTTERFAT. W. E.  Scott ,  S. F .  
Herb ,  P .  M a g i d m a n ,  and  I~. W.  R iemenschne ide r  ( E a s t e r n  
Ut i l i za t ion  Research  a n d  Deve lopment  Div., Agr .  Research  Ser., 
U.S.D.A.,  Ph i l ade lph i a  18, P a . ) .  J. Agri. Food Chem. 7, 125-9 
(1959) .  The  pre.~ence of C~o to C~,~ monoe theno id  acids  in but -  
t e r f a t  was conf i rmed;  the  C~ ~nd C~ ac ids  we,re p r e d o m i n a n t l y  
the  c/s-form, while the  C~ and  C~s ac ids  h a d  bo th  cis a~d 
trans double bonds.  The n o n c o n j u g a t e d  dienoic acids, were 
f o u n d  to be  a m i x t u r e  of  cis-cis and  e i ther  cis-trans or tran~- 
trans isomers.  Con juga t ed  dienoie ac ids  were ident i f ied as 


