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the oleate elated from the column, some linoleate 
appeared in the eluant. The difficulty was even more 
pronounced in the linoleate-linolenate separation. 

Woehn neutral alumina of activity II was used 
in these experiments because further deactivation 
resulted in less separation of the oleate-linoleate 
mixture. 

The lack of complete recovery, particularly of the 
more unsaturated esters, is believed to be a result of 
irreversible adsorption rather than loss during ad- 
duet decomposition and subsequent handling. Tests 
with the linoleate derivative including all the experi- 
mental procedure except passage through the column 
showed 99% recovery of the ester. 
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Chromatographic Analysis of 
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Research Laboratory, 2 Albany, California 

Abstract 
The fatty  acid composition o f  a number of 

domestic and foreign castor oils was determined 
b y  consecutive eolmnn and gas-liquid chronlato- 
graphic analysis. After saponification of the oils 
a n d  removal of the unsaponifiables, the n o n h y -  
d r o x y ,  m o n o h y d r o x y ,  a n d  dihydroxy acids w e r e  
fractionated by partition chromatography on si- 
licit acid. The amount of acid in each fraction 
was determined by titration or weighing. Gravi- 
metric data were in good agreement with the 
titrimetric data. The acids obtained by saponi- 
fication were converted to methyl esters with dia- 
zomethane and similarly subjected to partition 
chromatography. The methyl esters from various 
fractions were analyzed by gas-liquid chromatog- 
raphy. Components were tentatively identified by 
their comparative retention times and confirlned 

1 Presented at the AOCS meeting in Chicago, 1961, 
A laboratory of the V~rester~. Utilization Research and Development 

Division, Agricultural Research Service, U.S.1).A. 

b y  their behavior following hydrogenation a n d  
their ultraviolet spectra following alkali isolneri- 
zation. Details concerning characteristics of the 
oils exanlined, of the procedures used, and of the 
results obtained are presented. 

Introduction 

T HE DETERMINATION of the fatty acid composition 
of castor oil presents a number of difficulties that 

are not experienced with nlost other vegetable oils. The 
presence of a v e r y  large proportion (about 90~-) of a 
hydroxylated acid. ricinoleic acid, makes the accurate 
determination of the nfinor component acids rather 
difficult. The accurate determination of ricinoleic acid 
itself presents problems because it is a secondary alco- 
hol mixed with other secondary alcohols; it is unsatu- 
rated mixed with other unsatnrates ; a n d  as  a h y d r o x y  
acid it is subject to interesterifieation. Methods used 
previously require lengthy and tedious procedures, 
a n d  some components nmst be obtained by difference. 

T A B L E  I 
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fdfostly eicosenoic acid. 
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A smmnary  of previous castor oil analyses can be 
found in the paper  by Sreenivasan e t a l .  (1).  F a t t y  
acid compositions of castor oil as reported by various 
investigators are given in Table I. 

The best approach to the determination of the 
f a t ty  acid composition of castor oil would appear  to 
be chromatographic  separat ion of the hydroxy  acids 
f rom the nonhydroxy acids and analysis of each 
group. Previously,  this was done in part .  The riein- 
oleic acid content of castor oil was determined by 
Bergier  (12) who chromatographed methyl  esters on 
a silicic acid colmnn wetted with aqueous methanol. 
and by V6zinet and Naudet  (14) who used reverse 
phase chromatography  on a swelled rubber  colmnn. 
In  our work, silieie acid chromatography according 
to the procedure repor ted by Franke l  et al. (15) was 
used to separate the nonhydroxy,  monohydroxy,  and 
d ihydroxy acids into three portions which were ti- 
t ra ted or weighed. Gas-liquid chromatography was 
then used to determine the relative proport ions of the 
nonhydroxy  acids. 

Experimental 
Castor Oils. The castor oils used are listed below 

with regard to their  source and some of their analyti-  
cal characteristics. 

1. Angola No. 1 oil, unbleached, hnpor ted  May 
1961. Acid value, 2.69; sap. value, 179.6; I/V., 
86.1; OH value, 163.2; unsap., 0.42c~}.3 

2. Angola No. I oil. Similar  to sample No. I ex- 
cept plant  bleached. Acid value, 2.92 ; sap. value, 
178.7; I .V.,  86.2; O H  value, 161.5; unsap., 
0 .27~ 3 

3. Brazil  No. 1 oil, unbleached. Impor ted  Nov. 
1960. Acid value, 0.73; sap. value, 178.7; I.V.. 
85.8; 0 I t  value, 164.4; unsap. 0.50~i .:~ 

4. Brazil  No. 1 oil. Similar to sample No. 3 except 
f rom a different source. Impor ted  May 1961. 
Acid value, 1.74; sap. value, 178.5; I.V., 85.8; 
OH value, 164.3; unsap., 0 .34~.  :~ 

5. Brazil ian oil. Acid value, 2.11; sap. value, 178.1; 
H.I .V. 84.1; OH value, 163.6; unsap., 0.41~;. 

6. No. 1 oil, clay bleached, f rom Brazil ian seed. 
Pressed in U.S. in 1959 f rom seed harvested 
in the spr ing of 1959. Acid value, 2.08; sap. 
value, 179.8; I.V., 87.9; OH value, 161.9; un- 
sap., 0 .43~ .:~ 

a Samples  and  va lues  suppl ied  by B a k e r  Cas tor  Oil Co. 
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Fro. 1. Titrimetric analysis of the nonhydroxy (A), mono- 
hydroxy (B), and dihydroxy (C) acids obtained by fraetion- 
ation of the acids from an Indian castor oil (No. 7). 

7. Ind ian  commercial oil, bleached. Acid value, 
3.81 ; sap. value, 17~.6 ; H.I .V. .  84.4 ; OH -value, 
159.3; unsap., ().39~f. 

8. Ind ian  connnercial oil, bleached, hnpor t ed  Jan.  
1960. Acid value, 2.24; sap. value, 178.0; I.V., 
86.2; OIt  value. 161.4; unsap., 0.43~7~.3 

9. Domestic No. 1 oil, bleached. Domestic seed, 
princil)ally f rom the High Plains of Texas, 
harvested in 1960. Acid value, 1.07; sap. value, 
180.2 ; I.V, 86.0; ()II  value, 164.4 ; unsap., 0 .37~.  a 

10. Domesti(" oil. bleached. F rom seed grown in Texas 
in 1959. Acid value, 0.68; sap. value, 178.3; 
II .I .V.,  84.7; OI t  value, 164.6; unsap., 0.45%. 

11. Domestic oil. Seed grown near  Plainview, Texas 
in 1960. Acid value, 0.55; sap. value, 179.7; 
H.I .V. ,  85.8; OH value, 165.9; unsap., 0 .41~.  

Prcparatio~ of Acids and Methgl Esters. For  a 
typical  saponification, a mixture  of 35 g of the castor 
oil, 35 ml of .q5~ ethanol, 35 ml of water  and 10.2 g 
of potassimn hydroxide pellets was heated two hr on 
a steam bath. The alkaline solution was cooled and 
then t ransfer red  to a separa tory  fumlel  with 135 ml 
of eohl water ;  the unsaponifiables were extracted into 
three portions of ether: 165 ml, 35 nil, and 35 ml. The 
soap solution was acidified with 90 nil of cold 3N HCl, 
the layers were separated, and the aqueous layer  was 
extracted twice with 50-ml portions of ether. Traces 
of HC1 were eliminated by washing the combined 
ether extracts with two 50-ml portions of water. The 
ether solution was dried with sodimn sulfate, about 
().()2~,~ of butylated hydroxytoluene ( B H T )  was added 
as inhibitor, and the ether was removed under  re- 
duced pressure below 35C. About  33 g of acids per 
35 g of oil was obtained. 

The lnethyl esters were p repared  by dissolving two 
g of castor acids in 25 nil of 12~c methanol in ether 
and adding a solution of diazomethane in ether (16) 
until  a yellow color persisted. The mixture  was 
allowed to stand 2!'2 days at -34C,  then 0.05% B H T  
was added as an inhibitor, and the soh'ent was re- 
moved under  reduced pressure. 

Silieie Acid Chromatography. The silieie acid col- 
umn was prepared  essentially aceording to Frankel  
and co-workers (15). A stock solution of castor acids 
was made by diluting a 2.5-g sample of acids to 25 
nil with 2% methanol in benzene. A 10-ml aliquot of 
this solution was pipet ted onto the column. I t  was 
allowed to sink in and was washed in with two 5-ml 
portions of 2'/~ methanol in benzene. Then 330 ml 
of 2~  methanol ill tlellzene was added and the elution 
was star ted at a rate of :3-3.5 ml of eluate per rain. 
This required a pressure (applied with purified ni- 
trogen) of about 5 psi. Ten-ml. fractious were col- 
lected. When the last of the solvent reached the top 
of the silicic acid, 300 ml of 6~- methanol in benzene 
was added in order to elute the dihydroxystearic  
acid, and the elution was continued as before. 

For  the chromatography  of the methyl  esters, the 
silicie acid colmnn was prepared  differently. F i f t y  
g" of dried silicic acid was blended with 40 nfl of 2071 
methanol in benzene as before, but  the s lur ry  was 
made with 100 nfl of 1% methanol in benzene. A 
sample of 0.9 g of methyl  esters in 2 m! of 19g 
methanol in benzene was pipet ted onto the column 
and washed in with a 3- and a 5-ml port ion of sol- 
vent. Then nonhydroxy  and monohydroxy esters 
were eluted with 350 ml of 1 ~  methanol in benzene. 
Chromatoslr ips  (17) were used to monitor  the elu- 
tions. For  this~ a chromatostr ip was spotted with 2 
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/4 f rom each 10-ml fraction, sprayed with 2',7'-diehlo- 
rofluorescein solution, and examined under  ultraviolet  
light. 

Analysis of Acid Fractions. The acid in the 10-nil 
fractions was t i t ra ted under  nitrogen with 0,2 N 
potassimn hydroxide in 95% ethanol. A Gihnont 
microburette,  magnetic stirring, and thymol blue in- 
dicator were used. To ensure rapid development of ua 

if3 
the color at the endpoint, 1 ml of 959~ ethanol was z 

added to each fraction. The results front one run, 
using adds  f rom an Indian  castor oil, are shown in ,,, 
F igure  1. The percent recovery is calculated on the ~, 
basis of t i t ra t ion of a separate  aliquot fronl the 25 ml c~ 
of stock solution. Recoveries are general ly very close o 
to 100~.  Replicate analyses using another  Indian  ua 
castor oil gave these results: nonhydroxy acid, 11.56, a: 
11.36, and 11.60%; monohydroxy acid, 87.80, 87.98, 
and 87.76%; and d ihydroxy acid, 0.64, 0.66, and 
o.64%. 

An al ternat ive to t i t ra t ing  the fraet ions is to 
weigh them (18). For  this, each fract ion was emp- 
tied into a tared ahnninum dish, the solvent evapo- 
rated in a hood, and the dish reweighedA A gravi- 
metric analysis of the acids front an Indian  castor oil 
gave the following results: 11.4% nonhydroxy,  87.87~ 
monohydroxy,  and 0.870 d ihydroxy acid. 

The 9,10-dihydroxystearie acid f rom castor oil (19. 
20) was identified in the fractions eluted with 65'[ 
methanol in benzene. The residue f rom the evapo- 
ra ted fractions was taken up in ehloroform and the 
solution chilled and filtered. The dried precipitate 
melted at 140-142C: Lit. mp 141C (19). 

Gas-Liq~dd Chromatography (GL.C), The appara tus  
used was an Aerograph,  model A-90-C, equipped with 
a 1-my Leeds and Nor th rup  recorder and a disc in- 
tegrator.  Nonhydroxy  esters were analyzed with a 
6-ft, 0.25-inch, stainless steel column packed with o0c/ 
diethylene glycol suecinate (DEGS )  on 60-80 mesh 
firebrick. The eolmnn temp was 212-218C with a 
helimn flow rate  of 44 ml/'min. Two-fold at tenuat ion 
and a bridge current  of 250 ma were used while 1-/A 
samples were injected. A 6-ft colmnn of 20% Apiezon 
L on 60-80 mesh acid-washed Chromosorb W was also 
used, with temp at 260C and a flow rate  of 68 n d /  
rain for  nonhydroxy esters and temp at 252C and a 
flow rate of 70 ml /min  for  monohydroxy esters. 

Peaks were tentat ively identified by comparison of 
their retention times with those of known eompounds 
or by use of a plot of log retention time vs. carbon 
chain length (21,22). F igure  2 is a chromatogram of 
the nonhydroxy esters on D E G S  with their  equivalent 
chain length (EC[J) indicated. On this chromatogram, 
an E C L  of 16 corresponds to a retention time of 9.0 
rain and one of 21 to 33.5 rain. The major  peaks are 
for methyl  pahnitate,  stearate, oleate, linoleate, lino- 
lenate, eicosenoate, aud a material  subsequently found 
to be the methyl  ether of methyl  ricinoleate. This last 
compound was identified by comparison with an au- 
thentic sample of methyl  12-methoxyoleate synthe- 
sized f rom methyl  rieinoleate. The comparison was 
made by gas-liquid ehromatography,  thin-layer chro- 
matography,  and inf ra red  analysis ; the spectra showed 
a characteristic absorption for the C-O stretching of 
ethers at 9.1/*. The methyl  ether probably was formed 
when the acids were esterified with diazomethane and 
eoneentrated in the nonhydroxy esters dur ing chro- 
ma tography  on silieic acid. 

~t I n  early experiments  recoveries were high, p r e s u m a t l y  due to oxi- 
dat ion of the samples, Samples  should be protected by addi t ion  (ff 

ant ioxidant .  
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~'IO. 2. G a s  e h r o m a t o g r a m  o f  t h e  l l O l l h y d l ' o x y  e s t e r s  f r o m  n 

d o m e s t i c  e a s t e r  o i l  ( N o .  9 ) .  

The nonhydroxy esters were also chronmtographed 
using an Apiezon L column, which can readily sep- 
arate  arachidate f rom linolenate. The presence of both 
araehidatc and 12-mcthoxyoleate was substantiated. 

The response of the thermal  conductivi ty detector 
was calibrated by means of a GLC standard mixture  
of equal par ts  by wt of methyl  pahnitate,  stearate, 
oleatc, linoleate, and linolenate obtained f rom the I i o f  
reel Inst i tute.  The response factor  used for methyl  
eicosenoate was not determined experimental ly but 
could be calculated according to the method of Her-  
rocks et al. (2:3). The percentages indicated in Fig- 
ure 2 are response-corrected wt percentages based on 

the total nonhydroxy esters exclusive of the ether of 
methyl ricinoleate. The estimated composition of a 
sample of nonhydroxy esters before and af ter  hydro- 
genation is given in Table 1[. 

The possible presence of hydroxystear ic  acid in 
easter oil has been the subject of considerable specu- 
lation and indeed a published abstract  (24) repor ts  
its l)resence. The abstract  appears  to be in error, be- 
cause the original artiele of Pan ju t in  and Rapopor t  
(5) reports  an identieal amt  of dihydroxystearie  arid 
with no mention of hydroxystear ic  acid. To determine 
whether hydroxystear ic  arid could be determi,~ed by 

T A B L E  I I  

g s t i m a l e d  Composit ion of Nonhydroxy Esters  

i Before After  
COilli)Ottlld : i y h 'o~enat  on. hydroa'enation, % % 

(716:0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  i 8 .8~:  
C 1 6 : 1  ............................................... I 0.2 , E : 9 . 0  

i i 
C 1 7 : 0  ............................................... J 0.2 

(718 : 0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  i 9 . t  ] 
cls: �9 .......................... 4 .*'_,:3 I ,, _ s7.-i 
C 1 8 : 2  ............................................... , 49.3 [ - -- 
C18 : 3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.7 j 

C I 9 : 0  ............................................... ...... 

( 7 2 ~  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  i % ,  
( '20 : 1 ................................................ 

9.0 

0.2 

87.5 

0.3 

3 , 0  
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GLC, 1% of methyl 12-hydroxystearate in nlethyl rie- 
inoleate was chromatographed on an Apiezon L col- 
umn. The added hydroxystearate  is clearly evident 
just  beyond the methyl rieinoleate peak (Fig. 3). 
However, none of the ehromatograms of the monohy- 
droxy esters of the castor acids showed any evidence 
of the presence of hydroxystearate.  

Ultraviolet Analysis. Ultraviolet spectra were de- 
terlnined for some of the castor oils and the methyl 
esters before and af ter  isolnerization with potassium 
ter t iary  butoxide (25). Spectra were taken in metha- 
nol solution by use of a DK-2 spectrophotometer. As 
representative examples, the curves for the isomerized 
nonhydroxy esters f rom Brazil  No. 1 oil (sample No. 
4) and for the isomerized oil itself are shown in 
Figure  4. 

Discussion 
The fa t ty  acid composition of the castor oils was 

calculated from the results of the silicic acid and gas- 
liquid chromatograms. The proport ion of each non- 
hydroxy ester as a wt percentage of the total nonhy- 
droxy esters was determined by gas-liquid chroma- 
tography. F rom this information, an average tool 
wt of the nonhydroxy acids was obtained. Then the 
mole percentages of the nonhydroxy acid, monohy- 
droxy acid (rieinoleic), and dihydroxy acid (dihy- 
droxystearie) were converted to wt percentages. The 
results obtained for eleven castor oils are given in 
Table I I I .  

W 
0 
Z 

an 

0 
U~ 

110 

o5[ I i I i 

0 , 4  

0 , 3  

0 . 2  

0.1 

O.O I I 
2 2 0  2 4 0  

% 
I 1 I I I 

2 6 0  2 8 0  3 0 0  

W A V E  L E N 6 T H  ( m / u , )  

FIG.  4. U l t r a v i o l e t  s p e c t r a  ( m e t h a n o l  s o l v e n t ,  0 . a - e r a  c e l l )  
u f  b a s e  i s o m e r i z e d :  ( A )  B r a z i l  N o .  1 o i l  ( 0 . 5  m g / m l ) ,  ( B )  
n o n h y d r o x y  e s t e r s  o f  B r a z i l  N o .  1 o i l  ( 0 . 1  m g / m l ) .  

Although these oils differ widely in origin, there is 
relatively little difference in their f a t ty  acid composi- 
tion. With the exception of eicosenoic acid, all of 
these acids have been reported previously. A peak 
was assigned to eieosenoate by comparing its ECL ' s  
on the DEGS and Apiezon L columns and observing 
the shift to an ECL of 20 following hydrogenation. 
Myddleton (3), who did not nlention linoleic acid, 
reported the presence of 7% lino]enic acid [Sreeniva- 
san et al. (1) tabulated this as tinoleie acid]. How- 
ever, Heiduschka and Kirsten (4) found no evidence 
for the presence of ]inolenic acid in their castor oil 
on determination of the hexabromide number. In our 
investigation, the presence of linolenic acid was sub- 
stantiated by isomerizing both the nonhydroxy esters 
isolated by chromatography and the parent  castor oil 
sample with potassimn te r t ia ry  butoxide (25). In  
Figure  4 the presence of both conjugated diene and 
triene is dea r ly  indicated, although the third max 
due to triene is obscured by the large absorbance of 

T A B L E  I I I  
F a t t y  Acid Composi t ion of Cas to r  0 i l s  a 

Sample  No. Source  C 1 6 : 0  C 1 8 : 0  C18 : 1 C 1 8 : 2  D i ( O H )  

1 ............................................... 
2 ............................................... 
3 ............................................... 
4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

5 ............................................... 
6 ............................................... 
7 ............................................... 
8 .............................................. 
9 ............................................... 

10 ............................................... 
11 ............................................... 

Angola  
Angola  
Braz i l  
Braz i l  
B raz i l  
B raz i l  
I n d i a  
I n d i a  
U . S .  
l J .S .  
U . S .  

R a n g e  

1.0 
1.O 
1,0 
1.0 
1.0 
0,9 
1.1 
1.1 
0.8 
0.8 
0.9 

.8-1 .1  

0.7 
0.7 
0.8 
0.8 
0.8 
0.8 
1.0 
1.0 
0.8 
0.8 
0.8 

.7 -1 .0  

2.9 
2.7 
3.3 
2.8 
3.2 
3.0 
3.3 
3.1 
2.0 
2.2 
2.0 

2.0 -3.3 4 .1 - 4 .7  

4.3 
4.2 
4.2 
4.4 
4.5 
4.4 
4.6 
4.7 
4.4 
4.1 
4.3 [ 

018  : 3 C20 

0.6 0.5 
0.7 0.8 
0.5 0.4 
0.5 0.4 
0.5 0.4 
0,5 0,5 
0.7 0.5 
0,5 0.5 
0.6 0.4 
0.5 0.4 
0.6 0.3 

.5 .7 

Ric in .  

89.4 
89.0 
88.9 
89.4 
88.6 
88.9 
87.7 
88.4 
90.0 
90.4 
90.3 

.3- .8  87.7 90.4 

0.6 
0.9 
0,9 
0.7 
1.O 
0,9 
1.1 
0.7 
0.9 
0.8 
0,8 

.6-1.1 

a W t  % of total  f a t ty  acids.  
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the diene. Control expcrinlents with all oil containing 
about 5% linolenate and 50% linoleate showed similar 
curves. The proportions of diene and triene estimated 
from the ultraviolet  absorption data are in good 
agreement with those obtained by GLC. The spectra 
of unisomerized castor oils and methyl esters indi- 
cated only traces of conjugated diene and trieue. 

In addition to the components listed in Table I I I ,  
traces of myristic, palmitoleic, heptadeeanoic, and 
nonadecanoie acids were found. Altogether, these 
minor components constitute only about 0 .1~ of the 
total f a t ty  acids. 

The combination of chromatographic techniques 
used offers several advantages over the usual analyti- 
cal methods. The analyses are relatively rapid and 
simple. Only a small sample is needed, nlost of which 
can be recovered. The incompleteness of reaction and 
the side reactions in previously used procedures 
(iodine and thioeyanogen absorption, alkali isolneri- 
zation, acetylation and oxidation) were avoided. Here 
alkali isomerization, thin layer chromatography, and 
ultraviolet and infrared speetrophotometry were used 
to provide qualitative substantiating evidence for 
the results obtained by quantitat ive chromatographic 
procedures. 
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Isolation of Pure Linolenate as Its Mercuric Acetate Adduct I 
H. B. WHITE, JR. 2 and F. W. QUACKENBUSH, Department of Biochemistry, 
Purdue University, Lafayette, Indiana 

Abstract 
After  addition of mercuric acetate to the un- 

saturated methyl esters obtained from the metha- 
nolysis of linseed oil, linolenate of 99% mininmm 
pur i ty  was isolated by means of a liquid-liquid 
continuous extraction technique and subsequent 
decomposition of the mercurial  adduct. The 
methyl linolenate-mercurie acetate addition conl- 
pound was extracted with 10% methanol in 
water f rom an ether solution of the reaction 
mixture. In f ra red  analysis of the regenerated 
methyl linolenate showed the complete absence 
of trans-linkages. The yield, at least 60% of the 
linolenic acid present in linseed oil, was consid- 
erably higher than that  obtained by bromination- 
debromination procedures. 

The solubility in aqueous solutions of fa t ty  
acid derivatives having 3 or more acetoxymer- 
curl-groups/molecule provides an approach to 
the fractionation of highly unsaturated oils. Fo r  
example, a fract ion having an iodine value of 
395 was isolated readily f rom the methyl esters 
of pilchard oil by this technique. 

Introduction 

T 
H E  ISOLATION- o f  highly pure polyunsaturated 
fa t ty  acids f rom natural  oils ahvays has been a 

difficult task. A number of techniques have been 
developed to meet the problem, some of which are 

1J'ournal Paper  No. 1787, Purdue  Agricultural Experiment Station. 
~Present  address: Department  of Biochemistry, University of Mis- 

sissiplli Medical Center, Jackson, Miss. 

effective whereas others yield only concentrates of 
tile desired product, 

Although the purest  isolates probably are realized 
from the use of chromatographic techniques, a se.ri- 
ous defect usually encountered is the small amount 
of sanlple that can be charged on the colmnn. Iso- 
lation with this technique of pure linoleate and lino- 
lenate (1) as well as fa t ty  esters with 5 or 6 double 
bonds (2,3) has been described. 

The urea segregation and the low temp crystalli- 
zation procedures (4,5) are of much value in the 
recovery of linoleate or the free acid, respectively, 
on a preparative scale. Neither of these methods, 
however, has proved successful ill the isolation in 
pure form of fa t ty  acid components having more 
than two double bonds. 

Countercurrent  distribution is an inherently mild 
procedure by which a good yield of pure ]inoleate 
and linolenate (6) can be obtained. IIowever, its use 
as a preparat ive method is linlited to the capacity of 
the complex instrument. 

Modification of the fa t ty  acid components by ad- 
dition to the double bonds, especially of bromine, is 
used extensively in large scale preparations (7). 
However, brominatiol>debromination linoleic and lin- 
olenic acids contain an appreciable quant i ty  of iso- 
meric acids that differ from their natural  form in 
vegetable oils (8). This difficulty is not observed with 
the use of mercuric acetate addition in methanol. 

The present investigation describes a procedure for 
the isolation of 99+~ , pure methyl linolenate as its 


