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ABSTRACT 

The unsaponifiables from 19 vegetable oils were 
divided into 4-methylsterol fraction, triterpene alco- 
hol fraction and two other fractions by thin layer 
chromatography. The 4-methylsterol and triterpene 
alcohol fractions were analyzed by gas liquid chroma- 
tography, and identification of major components  
was carried out by gas liquid chromatography and 
combined gas chromatography-mass spectrometry.  
G r a mi sterol(24-methytenelophenol),  citrostadienol 
and obtusifoliol were present in all oils, and the 
presence of a 4-methylsterol,  presumably cyclo- 
eucalenol, was indicated in most of the oils. Cyclo- 
artenol and 24-methylenecycloartanol were found as 
common triterpene alcohols in all oils, and the 
occurrence of cyclobranol(24-methylcycloartenol) ,  
cycloartanol,  and a- and/5-amyrins was demonstrated 
in most of the oils. 

INTRODUCTI ON 
In our previous study (1) the unsaponifiables from 19 

vegetable oils were divided into four fractions: less polar 
compounds,  triterpene alcohols, 4-methylsterols,  and 
sterols; and the composit ion of the sterol fraction from 
each oil was determined. The present paper deals with the 
composit ion of the fractions of 4-methylsterols and triter- 
pene alcohols. (Designation of fractions in this study, 
"tr i terpene alcohol" and "4-methylsterol ,"  is based on thin 
layer chromatographic behavior of the components  of each 
fraction. Hence the triterpene alcohol fraction contains 
4,4'-dimethylsterols,  whereas the 4-methylsterol fraction 
contains 4-monomethylsterols.)  Among naturally occurring 
4-methylsterols and tr i terpene alcohols, several members 
occur in seed and fruit oils as well as in other plant tissues: 
cycloartenol and 24-methylenecycloartanol as common 
constituents in vegetable oils (2-5); cycloartanol in rapeseed 
oil (2) and several other vegetable oils (2,5); cyclolaudenol 
in soybean oil (2); euphorbol  in sunflower and poppy  seed 
oils (2); a-  and ~-amyrins in many vegetable oils (2,4,5); 
lupeol in shea fat (12) and rapeseed oil (4); parkeol in shea 

TABLE I 

Relative Retention Time of Reference 
Specimens of  4-Methylsterols and Triterpene Alcohols  a 

Specimen RRT b 

4-Methylsterols 
Obtusifoliol(4a,14a-dimethyl-24-methylene-hS- 0.95 

cholesten-3j3-ol) 
Cycloeucalenol(4a, l 4a-dimethyl-9, 19-cyclopeopane- 1.10 

24-methylene cholestan-3~3-ol) 
Gramisterol(24-methyleneophenol) (4o~-methyl-24- 1.13 

methylene- A 7-cholesten-3O-ol) 
Citrosta dienol(4a-methyl-[ 24Z] -24-ethylidene-A 7- 1.52 

cholesten-3~-ol) 
Triterpene alcohols 

Cyeloartanol 1.02 
/3-Amyrin 1.13 
Cycloartenol 1.23 
a-Amyrin 1.29 
24-Methylenecycloar tanol 1.38 
Cyelobranol(24-methyleycloar tenol) 1.68 

aSee text for operating conditions of  gas liquid chromatography. 
bRelative retention time (RRT) for ~si tosterol  (retention time 

30 min) is taken as 1.00. 

fat (13); butyrospermol  in shea fat (14,15), rapeseed oil 
(4,5), olive oil (5,16) and several other vegetable oils (2,5); 
cyclobranol in rice bran oil (17); citrostadienol in grapefruit 
peel oil (6,7) and several plant tissues (7-9), rapeseed, 
sunflower and olive oils (3), and wheat germ oil (10,18); 
and 24-methylenelophenol(gramisterol) in wheat germ oil 
(10,11) and several plant tissues (7-9). 

Although these 4-methylsterols and triterpene alcohols 
generally occur in a vegetable oil as a complicated assembly 
containing several individual members, the proport ion of 
each member occurring in various oils has not  ye t  been 
adequately reported. In this s tudy we determined the 
relative content  of each of the main component  4-methyl- 
sterols and tri terpene alcohols in 19 vegetable oils, in an 
a t tempt  to discern patterns of their distribution in vege- 
table oil. 

EXPERIMENTAL PROCEDURES 

Materials 
Nineteen commercially prepared oils were used: corn 

(soap stock), rice bran, wheat germ, coconut,  palm, palm 
kernel, peanut,  soybean, sunflower, safflower (linoleic 
acid-rich and oleic acid-rich), olive (France),  castor, kapok, 
cottonseed, linseed, rapeseed, sesame and coffee seed oils, 
and cocoa butter.  Their saponification and iodine values 
have been presented in a previous paper (1). The unsaponi- 
fiables of olive oil (Italy) were obtained from P. Capella, 
Inst i tuto di ]ndustrie Agrarie, Universit~ degli Studi, Bolo- 
gna. Authentic samples of 10 members of 4-methylsterols 
and triterpene alcohols were used in this investigation as 
reference standards. Seven samples were prepared in this 
laboratory:  gramisterol (10), ci trostadienol (10) and 24- 
methylenecycloartanol  (19) from wheat germ oil; cyclo- 
eucalenol from rice bran oil (26); cycloartanol and cyclo- 
artenol from rapeseed oil (20); and/~-amyrin from tea wax 
(21). Three samples were obtained as gifts: obtusifoliol 
from P. Benveniste (Laboratoire de Biochemie V~g~tale, 
Universit~ Louis Pasteur, Inst i tut  de Botanique); a-amyrin 
from T. Ohmoto (College of Pharmacy, Toho University); 
and cyclobranol(24-methylcycloartenol) ,  separated from 
rice bran oil (17), from T. Endo (Kanebo Co.). Table I 
shows relative retention times (RRT) for these samples. 

Experimental  procedures were identical to those de- 
scribed in the previous paper (1). 

Saponification 

One hundred grams of oil in 1000 ml alcoholic 1.0 N 
potassium hydroxide was refluxed for 1 hr under nitrogen. 
The reaction mixture was diluted with 2000 ml distilled 
water, and unsaponifiable material was extracted with one 
1000 mt port ion and three 800 ml portions of isopropyl 
ether (IPE). The IPE extracts were combined, washed five 
times with 700 ml portions of  distilled water and dried over 
anhydrous sodium sulfate. 

Thin Layer Chromatography 
Unsaponifiable material was fractionated on 20 x 20 cm 

plates spread with a 500/~ layer of Wakogel B-10 (Wako 
Pure Chemical Industries, Ltd.). A sample of 30 mg was 
applied uniformly along a line 1.5 cm from one edge of the 
plate and developed with hexane-ether 8:2 for 1 hr with a 
Toyo-Continuous Flow Development-Preparative thin layer 
chromatograph. The plate was then sprayed with a 0.01% 
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TABLE II 

Composit ions (%) of 4-Methylsterol Fractions from 19 Vegetable Oils 
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% Composit ion 
RRT a of I II III 

individual - --  
components b 0.64 0.71 0.79 0.86 0.91 0.95 0.99 1.13 1.29 1.36 1.46 1.52 1.62 Others 

Oil, corn 1 1 30 tr 34 1 1 1 30 1 
Rice bran tr c 7 6 39 d 8 40 
Wheat germ tr 6 3 41 4 46 tr 
Coconut tr 12 38 d 22 24 4 
Palm tr 17 3 67 d 2 1 9 1 
Palm kernel tr 1 1 13 20 d 3 10 10 30 2 10 
Peanut 3 tr 25 7 28 1 9 2 24 1 
Soybean tr 8 2 24 1 10 53 2 
Sunflower 30 tr 20 2 13 31 4 
Safflower, lino- 

leic-rich 40 12 23 5 8 tr 12 
Safflower, oleic- 

rich 43 11 25 2 4 2 10 3 
Olive (France) 11 tr 24 d 2 20 3 36 3 1 
Olive (Italy) 1 12 2 17 d 1 8 59 
Castor 2 35 8 27 2 5 17 4 
Kapok tr 2 13 4 18 3 11 44 4 1 
Cottonseed 27 8 18 2 3 41 l 
Linseed tr 17 45 2 22 1 1 12 tr 
Rapeseed 1 28 11 29 tr 22 tr 1 7 1 
Sesame e 20 14 35 31 
Cocoa butter 5 12 16 10 12 d 1 15 29 tr 
Coffee seed tr tr 1 26 tr 43 3 26 1 

aRelative retent ion t ime (RRT) for j3-sitosterol (retention t ime 30 min) is taken 
b_l, Obtusifoliol; II, gramisterol; III, citrostadienol.  
Ctr = less than 0.5%. 
dRRT 1.10-1.11 
eSesamin (RRT 1.42) is excluded. 

as 1.00. 

r h o d a m i n e - 6 G  so lu t ion  in  e t h a n o l  and  observed  u n d e r  U V  
l ight  ( 3 6 0 0  A). F o u r  sepa ra ted  zones  c o n t a i n i n g  less po la r  
c o m p o u n d s ,  t r i t e rpene  a lcohols ,  4 -methy l s t e ro l s  and  
sterols ,  respect ively ,  were cu t  of f  and  e x t r a c t e d  w i t h  e the r .  
The  e t h e r  ex t r ac t s  f r o m  the  zones  c o n t a i n i n g  4 -me thy l -  
s terol  and  t r i t e rpene  a lcohol  were des icca ted  for  s u b s e q u e n t  
gas l iqu id  c h r o m a t o g r a p h i c  analysis.  

Gas Liquid Chromatography 
4-Methy l s t e ro l  and  t r i t e rpene  a lcohol  f rac t ions  were 

ana lyzed  w i t h  a Sh imadzu  GC-5A gas c h r o m a t o g r a p h  
e q u i p p e d  w i t h  a f lame ion i za t i on  de t ec to r .  The  c h r o m a t o -  
g raph  was f i t t ed  w i th  a 2 m glass c o l u m n ,  3 m m  ID, packed  
w i th  Gas Chrom-Z ,  80-100  mesh,  and  coa t ed  w i th  1.5% 
OV-17.  The  c o l u m n  was o p e r a t e d  at  250  C wi th  n i t rogen  at 
50  m l / m i n  as carr ier  gas. De t ec to r  t e m p e r a t u r e  was 280  C. 
U n d e r  these  c o n d i t i o n s  the  r e t e n t i o n  t ime  of /3 -s i tos te ro l  
was 30  rain.  

Combined Gas Chromatography-Mass Spectrometry 
Analyses  were p e r f o r m e d  wi th  a Sh imadzu  LKB-9000  

gas c h r o m a t o g r a p h - m a s s  spec t rome te r .  The  c h r o m a t o g r a p h  
was f i t t ed  w i t h  a 2 m glass c o l u m n ,  3 m m  ID, packed  w i th  
Gas Chrom-Z ,  80-100  mesh,  and  coa t ed  wi th  1.5% OV-17.  
Opera t ing  cond i t i ons :  c o l u m n  240  C, he l ium carr ier  gas at  
30  ml /min ,  molecu la r  s epa ra to r  290  C, ion  source  310  C, 
ion iz ing  vol tage 70 eV, t r ap  cu r r en t  6 0 / a A  and  acce lera t ing  
h igh  voltage 3500  V. 

RESULTS AND DISCUSSION 
The  sepa ra t ion  of  unsapon i f i ab le s  by  t h in  layer  c h r o m a -  

t og raphy  was p e r f o r m e d  as descr ibed  in  a previous  paper  
(1).  

4-Methylsterols 
Percentage  y ie ld  o f  4 -me thy l s t e ro l  f r ac t ion  has  been  

shown  in a previous  paper  (1) .  
Tab le  II  shows the  c o m p o s i t i o n s  of  the  4 - m e t hy l s t e ro l  

f rac t ions  f rom the  19 vege tab le  oils ana lyzed  by  gas l iquid  
c h r o m a t o g r a p h y  (GLC).  Each  of  the  4 - m e t h y l s t e r o M  frac- 
t ions  wi th  R R T  0.95 f rom corn, rice b ran ,  pa lm kerne l ,  
l inseed and  rapeseed  oils was ana lyzed  by  gas ch roma tog -  
r aphy-mass  s p e c t r o m e t r y  (GC-MS) and gave the  mo lecu l a r  
ion at m/e  426  ( C 3 0 H s 0  O) wi th  o t h e r  ions  at  m /e  411 (M - 
CH3)  and  393 (M - [CH 3 + H 2 0 ] ) .  The  presence  of  a 
m e t h y l e n e  group  at  C-24 is i n d i c a t e d  by  the  peaks at  m / e  
327 (M - [C6H12  + C H 3 ] )  and 309 (M - [C6H12 + C H  3 + 
H 2 0 ]  ) c o r r e s p o n d i n g  to  loss of  the  side cha in  and  a m e t h y l  
group a lone  or wi th  loss of  water ,  respect ively.  These  peaks  
can be der ived by a McLaf fe r ty  r e a r r angemen t ,  which  is 
typica l  for  s terols  c o n t a i n i n g  a A 2 4 ( 2 8 )  bond (7 ,9 ,22-24) .  
The  f r agmen t  peak  occu r red  at  m /e  245 ,  which  is con-  
s idered to  be f o r m e d  by e l im ina t i on  of  the  side chain  plus 
42 mass un i t s  f r o m  ring-D (25)  a long w i th  r e a r r a n g e m e n t  of  
a m e t h y l  group,  since a c o r r e s p o n d i n g  f r a g m e n t a t i o n  is n o t  
observed  in 14-desmethy l  s terols  (7) .  The  4 -methy l s t e ro l - I  
s h o w e d  R R T  0.95 iden t ica l  to  t h a t  of  the  re fe rence  
spec imen  of  ob tus i fo l io l ,  and  the  molecu la r  ion  and  i ts  
f r a g m e n t a t i o n  p a t t e r n  on  mass  s p e c t r u m  were basical ly  
s imilar  to  t h a t  of  ob tus i fo l io l  (mol  wt  426) ,  4a ,  14a-di-  
methyl -24-methylene-AS-choles ten-3 /3-o l .  Hence  the  4- 
methylsterol-I_ is r ecogn ized  as ob tus i fo l io l .  

Most  o f  the  4 -methy ls te ro l - I I  f rac t ions  had  R R T  1.13, 
wh ich  is iden t ica l  w i th  t a h t  of  the  re fe rence  spec imen  of  
gramis terol  (10) ,  w i th  e x c e p t i o n  of  those  f rom rice b ran ,  
c o c o n u t ,  pa lm,  pa lm kerne l  and  olive oils, and  cocoa  b u t t e r .  
The  c o r r e s p o n d i n g  c o m p o n e n t  in  these  l a t t e r  oils showed  
R R T  1.10-1.11. The  4 -methy l s t e ro l - I I  f r ac t ions  f rom lin- 
seed and  sesame oils were ana lyzed  by  GC-MS giving the  
molecu la r  ion at  m / e  412  w i th  o t h e r  ions  at  m / e  397 (M - 
C H a )  and  379  (M - [CH 3 + H 2 0 ] )  , and  the  pr inc ipa l  
f r agmen ta t i ons  were essent ia l ly  s imilar  to  those  for  gramis-  
terol  (mol  wt 412)  (10) .  

C o n s e q u e n t l y  the  4 -methy l s t e ro l - I I  is r ea sonab ly  iden t i -  
fied as gramis tero l .  A peak w i t h  RRT 1.10 on  the  gas 
c h r o m a t o g r a m  of  the  4 -me thy l s t e ro l  f r ac t ion  f rom pa lm 
kerne l  oil  s h o w e d  two  molecu la r  ions  at  m / e  426  and  412 ,  
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TABLE III 

Compositions (%) of Triterpene Alcohol Fractions from 19 Vegetable Oils 

VOL. 50 

% Composition 
RRT a of 

individual I II III IV V V..II 
components b 0.73 1.02 1.06 1.13 1.17 1.23 1.29 1.32 1.38 1.50 1.65 1.68 Others 

Oil, corn 2 4 38 53 1 c 2 1 
Rice bran 7 9 41 42 tr d tr 
Wheat germ 3 18 17 8 c 44 2 2 
Coconut tr 2 c 3 c tr 74 18 3 
Palm 2 2 d 60 34 
Palm kernel 4 e 9 c 41 c 29 c 13 c 4 c tr tr 
Peanut 4 2 7 33 46 tr 8 
Soybean 1 5 c 15 c 16 c 20 e 28 9 c tr 2 tr 4 
Sunflower 1 tr 7 42 17 c 23 9 1 
Safflower, linoleic-rich tr 1 c 11 51 18 e 10 c 4 c 3 c 2 
Safflower, oleic-rich 1 tr 14 60 13 c 6 c 2 c 4 c 
Olive (France) tr tr 2 c 15 7 e 9 c 21 c 33 c 10 3 
Olive (Italy) tr I c 3 c 5 c 32 59 
Castor tr 2 45 e 32 e 6 c 7 c 1 c 1 6 
Kapok 13 2 c 1 28 46 3 6 1 
Cottonseed 4 tr 20 39 e 33 c tr tr 4 
Linseed tr 1 8 69 22 tr 
Rapeseed tr 3 c 7 tr 60 29 tr 1 
Sesame e 2 2 34 59 3 c 
Cocoa butter 5 2 79 11 3 tr 
Coffee seed 1 2 d 4 tr t r l  37 54 1 1 

aRelative retention time (RRT) for fl-sitosterol (retention time 30 min) is taken as 1.00. 
b_I, Cycloartanol; II,/3-amyrin; III, cycioartenol; IV, a-amryin;V, 24-methylenecycloartanol; VI, cyclobranol. 
c Roughly calculate d values. 
dtr = less than 0.5%. 
eSesamolin (RRT 1.69) is excluded. 

a c c o m p a n i e d  by  o t h e r  ions  c o r r e s p o n d i n g  to M - CH 3 and  
M - (CH 3 + H 2 0 ) .  F r o m  the  r e t e n t i o n  da ta  on GLC and  the  
f r a g m e n t a t i o n  p a t t e r n  on  mass  spec t rum,  one  of  these  
c o m p o n e n t s  (molecu la r  ion  at  m / e  426)  m ay  be cons idered  
to be cyc loeuca l eno l  (mo l  wt  426 )  (26) ,  and  the  o t h e r  
(molecu la r  ion  at  m /e  412)  is p r e s u m a b l y  gramisterol .  The  
GLC peaks  w i t h  R R T  1.10-1.11 for  the  4 -me thy l s t e ro l  
f rac t ions  f r o m  palm,  c o c o n u t  and  olive oils, and  cocoa  
b u t t e r  also seem l ikely to  c o n t a i n  cyc loeuca teno l  a long w i th  
gramis terol .  

The  4-methylsterol-II_.! f r om l inseed oil, wh ich  showed  
R R T  1.52 iden t ica l  to  t h a t  of  the  re fe rence  spec imen  of  
c i t ros tad ieno l ,  had  a mo lecu l a r  ion  at m / e  426  wi th  o t h e r  
ions  at  m/e  411 (M - CH3)  and  397 (M - [CH 3 + H 2 0 ] ) ,  
and  the  pr inc ipa l  f r agm en t a t i ons  were qu i te  s imilar  to  those  
for  c i t ro s t ad i eno l  (mol  wt  4 2 6 )  (10) .  Thus  the  4 -me thy l -  
sterol-II_j is r ea sonab ly  iden t i f i ed  as c i t ros t ad ieno l .  A large 
p r o p o r t i o n  of  a c o m p o u n d  wi th  R R T  1.42 was de t ec t ed  in 
the  4 -me thy l s t e ro l  f r ac t ion  f rom sesame oil. This com-  
p o u n d  s h o w e d  a large molecu la r  ion  at  m / e  354  and  o the r  
ions  at  m /e  328,  218  and  203 on  the  mass spec t rum,  and  
was cons ide red  to  be sesamin  C 2 0 H 1 8 0 6  ( tool  wt  354) .  
This  c o m p o n e n t  was, however ,  o m i t t e d  f rom Table  II since 
sesamin is n o t  a 4 -methy l s t e ro l .  I den t i f i c a t i on  of  some 
o t h e r  4 -me thy l s t e ro l s  is still  p roceeding .  

Triterpene Alcohols 
Percentage  yie ld  of  t r i t e rpene  a lcohol  f r ac t ion  has b e e n  

given in the  previous  pape r  (1).  Table  III shows the  
c o m p o s i t i o n s  of  the  t r i t e rpene  a lcohol  f rac t ions  f rom the  
19 vegetable  oils ana lyzed  by  GLC. Since the  c o m p o s i t i o n s  
of  the  t r i t e rpene  a lcohol  f rac t ions  f rom m o s t  of  the  oils are 
compl i ca t ed ,  i t  is d i f f icul t  to  d e t e r m i n e  precisely the  peak  
area of  ind iv idua l  GLC peaks.  Thus  t he  areas of some peaks  
were roughly  de t e rmined ,  and  the  figures co r r e spond ing  to 
these  peaks  were m a r k e d  in  the  Table  III. Par t icular ly ,  the  
range of  R R T  ca. 1.2-1.4 on  GLC curves of  the  t r i t e rpene  
a lcohol  f r ac t ions  of  m o s t  of  the  oils are compl i ca t ed ,  and  
the  presence  of  several c o m p o n e n t s  is h ighly  p robab l e  in 
this  range of  GLC curves.  F o r  example ,  0t-amyrin and  a 
c o m p o n e n t  w i th  R R T  1.32 de t ec t ed  in several oils are 

l ikely to  be widely d i s t r ibu ted  in c o m m o n  vegetable  oils. 
F o r  more  precise d e t e r m i n a t i o n  of  the  c o m p o s i t i o n s  of  the  
t f i t e rpene  a lcohol  f rac t ions ,  p r e sepa ra t ion  of the  f rac t ions  
is necessary  before  d e t e r m i n a t i o n  by  GLC. Six c o m p o n e n t s ,  
cyc loa r t ano l ( I ) ,  f l -amyfin(I I ) ,  cyc loa r t eno t ( I I I ) ,  a -amy-  
r in ( IV) ,  2 4 - m e t h y l e n e c y c l o a r t a n o l ( V )  and  cyc lob rano l (VI )  
have been  iden t i f i ed  (Table  I l l ) .  

A t r i t e rpane  a lcohol-VI  wi th  R R T  1.68 in sunf lower  oil 
s h o w e d  the  molecu la r  ion at  m /e  4 4 0  w i th  o t h e r  ions  at 
m /e  425 (M - CH3),  422  (M - H 2 0 )  and 407  (M - [CH 3 + 
H 2 0 ] )  on the  mass spec t rum.  This  had  the  RRT ident ica l  
w i th  t h a t  of  the  re ference  spec imen  of  cyc lob rano l ,  and  the  
molecu la r  ion and  i ts  f r a g m e n t a t i o n  p a t t e r n  were basical ly 
s imilar  to  t h a t  of  cyc lob rano l  (mol  wt  440)  (17) .  Thus  the  
t f i t e rpene  a lcohol-VI  is r ecogn ized  as cyc lobrano l .  O the r  
five t f i t e rpene  a lcohols  were iden t i f i ed  by  GLC. A c o m p o -  
n e n t  ( R R T  1.69) in the  t f i t e rpene  a lcohol  f r ac t ion  of 
sesame oil showed  the  molecu la r  ion  at m / e  370  w i th  o the r  
ions  at  m/e  233 and  203 on  the  mass spec t rum.  Hence  this  
c o m p o n e n t  may  be regarded as sesamol in  C 2 0 H 1 8 0 7  (mol  
wt  370)  and, since sesamol in  is n o t  t f i t e rpene  a lcohol ,  i t  
was o m i t t e d  f r o m  Table  III.  

I t  is a p p a r e n t  f rom the  above  t h a t  the  fo l lowing 10 
m e m b e r s  of  4 -me thy l s t e ro l s  and  t r i t e rpene  a lcohols  are 
p resen t  in  at least  several vegetable  oils or in  a lmos t  all the  
oils s tud ied :  gramis tero l ,  c i t ros t ad ieno l ,  obtus i fo l io l ,  cyclo- 
eucalenol ,  cyc loa r t ano l ,  cyc loa r t eno l ,  24 -me thy l enecyc lo -  
a r t ano l ,  cyc lob rano l ,  a n d  a-  a n d  [$-amryins. The  presence  of  
ob tus i fo l io l  and  cyc loeuca leno l  in  vegetable  oils has  n o t  ye t  
been  r e p o r t e d  by  prev ious  s tudies .  T h o u g h  cyc lb rano l  has 
so far  been  f o u n d  in  on ly  rice b ran  oil (17) ,  the  p resen t  
s tudy  reveals i ts  compara t ive ly  widespread  o c c u r r e n c e  in 
vegetable  oils. On the  o t h e r  hand ,  t h o u g h  the  presence  of  

cyc lo laudeno l ,  e u p h o r b o l ,  b u t y r o s p e r m o l  and  lupeol  in  
ce r ta in  oils has been  r e p o r t e d  by  previous  au thors ,  n o n e  of  
these  t r i t e rpene  a lcohols  cou ld  be iden t i f i ed  in the  p resen t  
s tudy.  F u r t h e r  s tudies  on  t he  c o m p o n e n t  t r i t e rpene  alco- 
hols  u n i d e n t i f i e d  in th is  s t udy  are still in  progress.  (The  
peak  w i th  R R T  1.17 in Table  III  is a lmos t  ce r ta in ly  
ident ica l  wi th  t h a t  of  b u t y r o s p e r m o l . )  The  c o m p o s i t i o n s  of  
t r i t e rpene  a lcohols ,  i nc lud ing  4 -methy l s t e ro l s ,  are more  
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varied than  the s terol  compos i t i ons  for  various oils, and 
recent  publ ica t ions  (2,4,5)  suggest tha t  the  analysis o f  the 
t r i t e rpene  alcohol  f rac t ion would  afford  a useful means  for  
d i f ferent ia t ing  vegetable oils or  character iz ing a part icular  
oil. However  Eisner et  al. (16)  found  defini te  d i f ferences  
be tween  so lvent -ex t rac t ion  and express ion  olive oils in their  
compos i t ions  of  t r i t e rpene  alcohols.  In this respect ,  an 
inspec t ion  of  Tables II and III shows tha t  two  spec imens  of  
olive oil differ  marked ly  in some respects .  More detai led 
and e x t e n d e d  s tudies  appear  necessary to  establ ish a 
c h e m o t a x o n o m i c  means  based on the  compos i t i on  of  
4-methyls tero ls  and t r i t e rpene  alcohols  in various vegetable 
oils. 
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