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esters. Good separat ions can be obtained with much 
less mater ia l  than  is required with s tandard  tech- 
niques of column chromatography.  

Most indicators used in paper  ch romatography  of 
lipids may  be appl ied in thin-layer ch romatography  
as well. I n  addition, corrosive spot-test  reagents,  
such as sulfuric  acid, can be used to char  near ly  all 
organic compounds. Thin- layer  chromatograms usu- 
ally yield spots which are much smaller  and more 
distinct than  those observed in cellulose- or glass-fiber 
paper  chromatography.  

I t  is possible to separate  up to 10 mg. of a mixture  
of l ipids on one plate. The various fract ions can be 
eluted for  identification or fu r the r  f raet ionat ion if 
nondestruct ive indicators are used for  their  localiza- 
tion. The solvent systems utilized in this mierotech- 
nique can also be applied on colunms of silieie acid if 
larger  amounts  are required. 

Th in - l aye r  ch romatography  has been applied to 
test a var ie ty  of seed oils for  the occurrence of epoxy 
and hydroxy  acids, and some str iking results were 
obtained (5, 6). 

Summary 

Adsorpt ion ch romatography  on thin layers  of silicie 
acid or a lumina provides a new and highly efficient 
analyt ical  tool for  the rap id  separat ion of l ipids ac- 
cording to classes of compounds. 
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A Study of Octadecenoic Acids by Gas-Liquid Partition 
Chromatography and Infrared Spectrophotometry 
F. L. KAUFFMAN and G. D. LEE Swift and Company, Chicago, Illinois 

N 
"UME[gOUS AUTI-IORS (1,2,3,6,9) have reI)orted the 

use of g a s - l i q u i d  p a r t i t i o n  c h r o m a t o g r a p h y  
(G.L. I ' .C . )  for t h e  separat ion of the methyl  

esters of f a t t y  acids. Techniques were general ly  used 
with conwmtionat  columns packed with high boiling 
greases or with polyesters. Such closely related com- 
pounds as methyl  stearate, methyl  oleate, methyl  
linoleate, and methyl  linolenate have been readi ly  
separated and determined by this teehni(tue. Lipsky, 
Loveh)ck, and Landowne (4) and Lipsky,  Landownc, 
and Lovelo(d~ (5) repor ted  the use of capi l lary  col- 
umns for the separat ion of the methyl  esters of oleic 
and elai(lie acids. 

I n f r a r e d  analysis for  trans-oetadeeenoic acid is a 
s tandard  method (8). Good quant i ta t ive results of the 
trans-isomers are possible by inf ra red  analyses, and 
such analyses are done rout inely  by many  laboratories. 

This labora tory  would like to repor t  the separa- 
tion of geometric isomers of octadeeenoie acid methyl  
esters f rom commercial ly hydrogenated oils by means 

o f  G.L.P.C., using a capi l lary  eohlmn coated with 
Apiezon L. Comparisons with a conventional column 
packed with a polyester and with trans-isomer values 
f rom inf ra red  spect rophotometry  are also given. 

Experimental 

A Barbe r -Co lman  Model 10 gas chromatograph 
with an ionization detection system was used for  all 
G.L.P.C. analyses. 

A 6-ft. glass column 0.25 in. in inside diameter,  
containing 60-100 mesh Chronmsorb W coated with 
20% succinic aeid-diethylene glycol polyester, was 
used for  the regular  packed column G.L.P.C. Tem- 

pera turcs  employed were: cohmm 180°C., detector 
cell 233°C., flash heater  234°C. The argon carr ier  
gas pressure was 20 p.s.i, with an outlet  flow of 155 
ml. /min.  The ionization voltage applied to the cell 
electrodes was 900 volts, and a rad ium D source was 
used in the cell. All exper imental  conditions were 
mainta ined constant  throughout  the analysis. The 
sample was dissolved in n-hexane to make a 1 ~  solu- 
tion, f rom which a sample of 2.0 microli ters was ap- 
plied to the colmnu, using a 10-microliter syringe. 
The recorder sensit ivity range was 3 × 10 -s amps. 

For  capi l lary  column chronmtography  a 100-ft .  
stainless steel column 0.010 in. in inside diameter ,  
coated with AI)iezon L, was used. Tempera tu res  em- 
ployed were: column 180°C., detector cell 230°C., 
tlash heater  228°C. The ionization voltage appl ied to 
the cell electrodes was 1,250 volts, and a r ad ium D 
souree was used in the cell. The argon carr ier  gas 
pressure was 40 p.s.i, with a s t ream-spl i t t ing arrange-  
ment  used in inject ing the sample so tha t  only a small 
percentage of the sample went  through the capi l lary  
column. The remainder  was vented to the atmosphere,  
using a scavenging flow arrangement .  No sample dilu- 
tion was used with the capi l lary  column. A 1.0-micro- 
li ter sample was used in this manner.  

Fo r  in f ra red  analyses a Pe rk in -E lmer  Model 21 
in f ra red  speetrophotometer  was used. 

Results and Discussion 
A sample of commercial  vegetable oil (mixed cot- 

tonseed and soybean) was hydrogenated  to an iodine 
value of 82 by  using hydrogen at  5 p.s.i, pressure at 
180-200°C. with 0.17% nickel catalyst.  This oil was 
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Fi re  1. C h r o m a t o g r a m  of  t he  m e t h y l  e s t e r s  of  a n  h y d r o -  
g e n a t e d  v e g e t a b l e  oil on  a 6- f t .  b y  0.25-in. p a c k e d  c o l u m n  o f  
succ in ic  a c i d - d i e t h y l e n e  g lyco l  p o l y e s t e r .  C o l u m n  t e m p e r a t u r e  
180°C. ,  f low r a t e  o f  a r g o n  g a s  155 m l . / m i n .  

methylated by refluxing with an excess of methanol 
in the presence of sodium hydroxide. Portions of the 
methyl esters were analyzed on both the polyester 
column and the capillary column. Figure  I shows the 
chromatogram using the polyester column and Fig- 
ure 2 that using the capillary column. These chro- 
matograms are typical  of the resolution of f a t ty  acid 
methyl esters obtained in our laboratory in studies of 
many series and various mixtures. One such sample 
was a prepared mixture of equal amounts of methyl 
oleate and methyl elaidate. This mixture was saris- 
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Fro.  2. C h r o m a t o g r a m  o f  t he  m e t h y l  e s t e r s  o f  a n  hydro -  
g e n a t e d  v e g e t a b l e  oil on a 100- f t .  b y  0.01-in.  c a p i l l a r y  c o l u m n  
c o a t e d  w i t h  A p i e z o n  L .  C o l u m n  t e m p e r a t u r e  180°C. ,  a r g o n  
p r e s s u r e  40 p.s . i .  

factori ly resolved by using the capillary column. 
Identification was made in each instance by compari- 
son of the retention time with that  of the pure methyl  
ester. Other isomers may also have the same reten- 
tion time as the standards employed. 

I t  is to be noted that  on the polyester column the 
octadecenoic acids were not separated while on the 
capil lary column separation was good. When using 
the capil lary column, an additional compound not ob- 
served on the regular  column was eluted af ter  the 
methyl elaidate. I t  is possible that  this represents a 
th i rd  octadecenoic acid. 

Quantitat ion of the various niethyl esters was ac- 
complished by measurement of the areas under  the 
peaks of the curves by the t r iangulat ion method. 
These results, together with the results of the infrared 
analysis for  the trans-isomer, are shown in Table I. 
I t  is seen that  good agreement was obtained among the 
three methods of analysis. The amount of the single 

TABLE I 

Fatty Acid Composition of an Hydrogenated Vegetable Oil by 
Different Techniques 

Methyl ester 

~[yristate ................................................ 
Palmitate ............................................... 
Stearate ................................................. 
Oleate ..................................................... 
Elaidate .................................................. 
Unknown ............................................... 
Linoleate (isomers ?) ............................. 

Percentage composition 

In f ra red  Capillary Packed 
column c o l u m n  

0.3 0.5 
14.8 15.2 

6.3 5.8 
30.2 f 

33.5 32.1 ~ 67.0 
~.7 t 

11.6 11.5 

octadecenoic methyl ester component determined on 
the packed column is equal to the sum of the oleate, 
elaidate, and unknown components determined on the 
capillary column. 

The specific characteristics of both columns are 
shown in Table II.  The separation factor is calculated 
according to s tandard procedures (7).  This shows 
excellent separation of all the known constituents in 
this sample. The retention time is measured from the 
time of sample introduction. 

TABLE II 

Operating Parameters  for Packed and Capillary Columns 

Packed column a Capillary column b 

Methyl ester Retention Retention 
time, min. Sf¢ Sfc time, rain. 

M~ te ............................ 8.5 0.57 28 0.39 
Pa  .te ............................ 14.8 1.00 72 1.00 
Stearate 26.0 1.76 190 2.64 
Oleate ) 31.2 2.11 158 2.19 
Elaidate ~ 167 2.32 

te ........ 40.5 2.74 144 2.00 

a 6-ft. glass column, 0.25-in. inside diameter, coated with succinic acid- 
diethyleno glycol polyester (Figure 1). 

b 100-ft. capillary column, 0.010-in. inside diameter, coated with Apie- 
zon L (Figure 2) .  

¢ Separation factor St based on methyl pahnitate equal to 1.00. 

S u m m a r y  

The separation of methyl esters of octadecenoic acids 
by G.L.P.C. on a capillary column is shown for a 
sample of hydrogenated commercial vegetable oil. 
Comparisons are made with a regular  packed column 
G.L.P.C., a capillary column G.L.P.C., and with infra-  
red analysis. Good separation of methyl  oleate and 
methyl elaidate was accomplished, using a capillary 
column. The amount of elaidate found by G.L.P.C. 
compared well with the tra~s-acid found by infrared 
analysis, h i  addition, a small amount of a component 
was detected that  is possibly another isomer of methyl 
oleate. 
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