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ABSTRACT 

Fa t ty  acid and triglyceride composi t ion of Butea 
monosperma seed oil have been determined by  a com- 
binat ion of the techniques of systematic crystalliza- 
t ion at low temperature,  pancreatic lipase hydrolysis,  
and gas chromatography.  The percentages of  individ- 
ual fa t ty  acids are: myristic 0.2, palmitic 19.3, stearic 
7.4, arachidic 1.8, behenic 14.0, lignoceric 6.2, oleic 
21.8, linoleic 27.8, and linolenic 1.7. B. monosperma 
seed oil is const i tuted of SSS 3.8, SSU 3.9, SUS 40.9, 
USU 0.9, SUU 40.4 and UUU 10.1%. Chief compo- 
nent glycerides are PLL 5.8, PLB 5.2, POL 4.8, POB 
4.2, PLP 4.0, PLO 3.8, BLL 3.6, POP 3.3, PLST 3.2, 
and POO 3.0%. B. monosperma seed oil, on segrega- 
t ion by low temperature  crystall ization yielded two 
major fractions, each representing 30% of  the total .  
One of them is richer in the content  of  SSS and SUS 
while the other is richer in UUU and SUU. Composi- 
tions of these fractions suggest the possibil i ty of  utili- 
zation of one as an ointment  base and the other as a 
solvent for drugs. 

INTRODUCTION 

The species Butea monosperma (Family,  Leguminosae) 
is a medium sized deciduous tree common throughout  
India upto  an alt i tude of 4000 ft. This species (common 
name, Patas) flowers at the beginning of  the hot  season. The 
pod contains a single seed (1 in. to 3/4 in. long) at its apex. 
Yield cff seeds per tree is about  200 g (1). In India, demand 
for palas seeds as a commercial  source of  vegetable oil has 
increased considerably since 1974. A few hundred tons of 
palas seeds were collected during 1973-74 to explore their 

potent ia l  ut i l i ty (2). 
The species B. monosperma belongs to the subdivision 

Papilionatae. Oils of  this subdivision are usually rich in un- 
saturated acids, chief components  being oleic and linoleic 
(60 to  80%) acids (3). Some of  these oils contain 30 to  40% 
linoleic acid while in others oleie acid is present in greater 
proport ions.  Linolenic acid appears as a major  component  
only in a few of  these oils. 

Fa t ty  acid composi t ion  of B. monosperma seed oil had 
been differently repor ted by  two groups of  workers (4,5). 
Neither of  these composit ions,  however, agrees with the 
general characteristics of the seed oils of this subdivision, 
Papilionatae. According to previous reports,  B. monosperma 
seed oil contained 20-22% palmitic acid, 9-10% stearic acid, 
and 13-16% higher saturated acids. Oleic and linoleic acids 
together amounted  to 50-54%. These deviations from the 
general features and also from each other  are significant 
enough to warrant further  investigations. Moreover, trigly- 
ceride composi t ion  of  B. rnonosperma seed oil ha~ not  ye t  
been reported.  So in our search for less known indigenous 
seed oils, specially suitable for the pharmaceutical  industry,  
the seed oil of  B. monosperma was examined becaue of  its 
reported content  of high propor t ions  of  palmitic and oleic 
acids and a low propor t ion  of linoleic acid. The present  
communicat ion reports the fa t ty  acid and tr iglyceride com- 
posit ion of B. monosperma seed oil determined by  the com- 
bined techniques of low temperature  segregation, pan- 
creatic lipase hydrolysis,  and gas liquid chromatography 
(GLC). 

EXPERIMENTAL PROCEDURES 

B. monosperma seeds were procured from a local corn- 

T A B L E  I 

F a t t y  A c i d  Composit ion of t h e  T r i g l y c e r i d e s  a n d  2 - M o n o g l y c e r i d e s  of  
B. m o n o s p e r m a  S e e d  O i l  a n d  I t s  D i f f e r e n t  F r a c t i o n s  ( A  t o  I )  

F r a c t i o n s  a I .V.  b S a m p l e  

F a t t y  a c i d  c o m p o s i t i o n  ( m o l  %) 

C 1 4 : O  C 1 6 : 0  C 1 8 : 0  C 2 0 : 0  C 2 2 : 0  C 2 4 : 0  C 1 8 : 1  C 1 8 : 2  C 1 8 : 3  

S e e d  o i l  6 9 . 3  T G  c 0 .2  2 1 . 7  
M G  d --- 7 .8  

A ( 3 . 6 )  8 9 . 6  T G  13 .9  14 .7  
M G  --- 7 . 0  

B ( 1 1 . 8 )  9 7 . 7  T G  5.4  19 .6  
M G  - -  7 .0  

C (8 .5 )  9 1 . 3  T G  2 .9  2 4 . 1  

M G  --- 7 . 4  
D ( lO5)  83.2 T G  2.3 24.7 

M G  - -  8.O 
E ( 1 2 . 5 )  7 3 . 2  T G  --- 2 3 . 2  

M G  --- 7 . 3  
F ( 1 6 , 9 )  6 8 . 8  T G  --- 2 4 . 7  

M G  --- 7 .5  
G ( 4 . 9 )  5 7 . 6  T G  --- 3 0 . 4  

M G  --- 8.2 
H ( 1 8 . 5 )  4 6 . 1  T G  --- 2 0 . 7  

M G  --- 8 .3  
I e ( 1 2 . 8 )  4 2 . 5  T G  --- 1 9 . 0  

M G  --- 6 .4  

C o m p u t e d  v a l u e s  
( A  t o  I)  6 8 . 8  T G  1.6 2 2 . 3  

M G  --- 7 .5  

7 .5  1,5 1 1 . 8  4 . 8  2 2 . 2  2 8 . 5  1 .8  
0 .8  . . . . . . . .  4 0 . 9  50 .5  --- 
5 .6  . . . . . . . .  3 1 . 9  3 2 . 3  1 .6  
1.3 . . . . . . . .  4 4 . 3  4 7 . 4  . . . .  
2 . 9  - -  1.2 --- 3 2 . 7  3 5 . 3  2 .9  
1.2 . . . . . . . . .  4 1 . 8  5 0 . 0  --- 
3 .7  0 . 3  1 .7  --- 3 1 . 8  3 2 . 9  2 . 6  
1.4 . . . . . .  3 4 . 6  5 6 . 6  --- 
6 .2  1.-8 3 .2  --- 2 7 . 7  3 2 . 4  1.7 
1.1 - -  . . . . . .  4 2 . 0  4 8 . 9  --" 
7 .4  3 .0  1 0 . 6  --- 2 5 . 8  2 9 . 0  1,0 
1.5 . . . . . . . .  4 2 . 8  4 8 . 4  --- 
7 .6  4 . 2  1 0 . 8  --- 2 4 . 4  2 8 . 3  - "  
1.4 ---- . . . . . .  4 2 . 4  4 8 . 7  "'" 
7 .7  3 .0  13 .8  - -  2 1 . 8  2 3 . 3  " -  
1.4 . . . . . .  --- 4 2 . 6  4 7 . 8  "-- 
8 .6  3.1 2 0 . 5  9 .2  17 .5  2 0 . 4  --" 
1.5 . . . . .  - -  4 2 . 5  4 7 . 7  --- 

11 .4  4 . 0  19 .9  11 .0  14 .0  2 0 . 7  --- 
1.4 . . . . . . . .  4 1 . 2  5 1 . 0  --- 

7 .1  2 . 5  10 .8  3 .1  24 .1  2 7 . 5  1 .0  
1.4 . . . . . . . . .  4 1 . 6  4 9 . 5  --- 

a N u m b e r  i n  p a r e n t h e s e s  r e p r e s e n t s  w t  %. 
blodine value. 
CTriglycerides. 
d2-Monoglyeerides. 
e t I n s o l u b l e  e s i d u e  a t  2 0  C (see ref .  7) .  
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TABLE II 

Triglyceride Composit ions  (mol %) ofB. monosperma Seed Oil 
and Its Fractions (A- l )  a 

Fractions b SSS SSU SUS USU SUU U U U  

Seed oil 3.8 3.9 40.9 0.9 40.4 10.1 
A (3.6) 1.8 4.1 20.4 2.4 45.7 25.6 
B (11.8) 1.2 3.9 14.2 3.1 44.0 33.6 
C (8.5) 1.8 4.3 18.2 2.7 45.1 27.9 
D (10.5)  2.5 4.5 25.5 2.1 45.1 20.3 
E (12.5)  3.3 4.1 35.1 1.4 43.0  13.1 
F (16.9)  4.0 3.8 40.3 1.1 40.5 10.3 
G (4.9) 5.7 3.5 54.3 0.4 31.5 4.6 
H (18.5) 7.9 1.9 70.3 --- 18.8 1.1 
I (12.8)  6.9 0.9 81.6 --- 10.3 0.3 
Computed value 
(A to I) 4.3 3.3 43.9 1.3 34.0 13.2 

as  represents saturated fatty acids, U represents unsaturated. The 
sequence represents that on the glycerine moiety .  

bNumber in parentheses represents wt  %. 

mercial supplier. On extraction with petroleum ether 
(40-60 C) the seeds yielded 15.5% of a light yellow oil 
which solidified at 5 C. On analysis by standard procedures 
the native seed oil showed the following characteristics: 
percent free fatty acids (as oleic), 10.9; saponification equi- 
valent, 303.7; iodine value (Wij's 30 min), 69.3; and un- 
saponifiables, 2.7 wt%. Mixed fatty acids, isolated by stan- 
dard techniques, had the saponification equivalent and 
iodine value 290.8 and 73.2, respectively. 

The native oil (125 g) as a 50% solution in n-hexane was 
then refined (6) with alkali to yield 90.3 g of oil (acid value 
0.1). Refined seed oil (61 g) was next segregated into nine 
fractions (A to I) with varying degrees of unsaturat ion by 
stepwise crystallization at low temperature (7), com- 
mencing the process at -60 C and raising the temperature by 
20 C at the second step and by 10 C at subsequent steps. 

These fractions (A to I) and the refined oil were ana- 
lyzed by GLC for their fatty acid composition. GLC of the 
methyl esters was carried out in an F and M analytical gas 
chromatograph (Model 700-R-12) with a flame ionization 
detector. The column (6 ft x �88 in.), packed with 10% poly- 
ester of diethylene glycol adipate on 60-80 mesh Gas 
Chrom Z, was operated at 166 C with carrier gas flow of 40 
ml/min. Peak areas were determined as the product of peak 
height and the width at half height. 

RESULTS AND DISCUSSION 

The oil and its nine fractions were all subjected to 
hydrolysis by pancreatic lipase (8). The resultant 2-mono- 
glycerides were converted into methyl esters by the semimi- 
cro method of Luddy et al. (9) and were analyzed by GLC. 
Wt% compositions were converted into mol % and are 
shown in Table I. 

Triglyceride compositions of the B. monosperma seed oil 
and of its different fractions (A to I) were calculated from 
the fatty acid compositions (mol %) of the triglycerides and 
the corresponding 2-monoglycerides using the assumptions 
of Vander Wal (10) and Coleman (8). Results are given in 

Table II. 
Present and previous findings (4,5) on the fatty a c i d  

composition of B. monosperma seed oil are given in  T a b l e  
III. These data are in close agreement s o  far  as the contents  
of palmitic a n d  s t ea r i c  acids are concerned. But significant 
deviations are observed in the case of behenic and indi- 
vidual C 18 unsaturated acids. According to present find- 
ings, the content  of behenic acids is 14%, while previous 
workers reported its content  as 6%. Parihar and Datta (4) 
reported that oleic and linoleic acids were present mostly in 
equal proportions (25.7 and 27.9%), while Badami et al. (5) 
found the content  of oleic acid as 1.5 times that of linoleic 
acid (31.3% and 19.2%). Present findings, much in parallel 
to those of Parihar and Datta (4), indicate that B. mono-  
sperma seed oil contains more of linoleic acid (27.8%) than 
oleic acid (21.8%). Moreover this oil also contains 1.7% 
linolenic acid, not  reported earlier. Probably these varia- 
tions in compositions cannot be accounted for by the in- 
fluence of environmental factors. Present data based on 
GLC, however, seem more reliable. 

Fat ty acid composition of the B. monosperma seed oil as 
determined in the present instance also agrees in general 
with the characteristics of seed oils of the species of the 
Papilionatae subdivision (11-18) specially in the content  of 
myris t ic  (less than 1.0%), palmitic (15-25%), stearic 
(2.0-9.0%), arachidic (1.0-4.0%), and lignoceric (1.0-6.0%) 
acids. All these previous reports (11-18) were based upon 
GLC or spectrophotometry. But deviation becomes promi- 
nent  in the case of behenic acid. Except Erythrina indica 
seed fat, which is reported to contain 16.0% behenic acid 
(14), seed fats of this subdivision generally contain 2.5 to 
7.0% behenic acid. Whether this high content  of 14% 
behenic acid in B. monosperma seed oil is a genetic charac- 
teristic needs further investigations. Moreover, according to 
previous reports (11-18) seed fats of the subdivision Pap& 
lionatae are generally rich in the content  of C18 un- 
saturated acids (75.0 to 85.0%). Exceptions are the seed 
fats from the genera Erythrina (14), Lens (12), Phaseolus 
(12,18), and Vigna (12,14), where total content  of C18 
unsaturated acids varies within 55 to 65%. The seed fat of 
the genus Butea seems to belong to this second group. But 
seed fats of the genera Lespecleza (14,15), Phaseolus 
(12,18), Tephrosia (14), and Vigna (12,14) contain con- 
siderable amount  of linolenic acid (16 to 35%). On the 
other hand, B. rnonosperma seed oil, in parallel with the 
seed oils of the genera Erythrina (14), Lens (12), a n d  
Pongamia (14,16), is poor in the content  of linolenic acid 
(below 5.0%). Thus fatty acid composition of B. mono-  
sperma seed oil as determined in the present instance 
appears to represent the genetic characteristics of the 
species. 

Present investigations based upon low temperature segre- 
gation followed by pancreatic lipase hydrolysis, show the 
seed oil orB. monosperma to be composed of SSS 3.8, SSU 
3.9, SUS 40.9, USU 0.9, SUU 40.4, and UUU 10.1%. Chief 
component  glycerides are PLL 5.8, PLB 5.2, POL 4.8, POB 
4.2, PLP 4.0, PLO 3.8, BLL 3.6, POP 3.3, PLST 3.2, POO 
3.0, PLA 2.8, BOL 2.8, POST 2.6, and OLL 2.6%. Since the 
triglyceride composition of B. monosperma oil had not  

TABLE III 

Fatty Acid Composition ofB. monosperma Seed Oil 

Fatty acid composi t ions  (wt %) 

Sample C14:0 C16:0 C18:0 C20:0 C22:0 C24:0 C18:1 C18:2 C18:3 

B. monosperma a 1.0 20.3 9.5 3.0 7.5 2.5 31.3 19.2 --- 
B. monosperma b -- 21.2 9.1 6.0 5.7 4.4 25.7 27.9 -- 
Present w o r k  0.2 19.3 7.4 1.6 14.0 6.2 21.8 27.8 1.7 

aFrom ref. 4. Contents (vet %) of C8:0 0.9; C10:0 0.7; C12:0 1.3; and oxygenated acids, 2.8, were reported. 
bFrom ref. 5. 
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b e e n  r epo r t ed  earlier, p r e sen t  f indings are uncomparab l e .  
By low t e m p e r a t u r e  crys ta l l iza t ion  t echn ique ,  B. m o n o -  

s pe r ma  seed oil could be segregated in to  two  major  frac- 
t ions,  one  r icher  in SSS and SUS while  the  o t h e r  r icher  in 
the  c o n t e n t  o f  U U U  and SUU. The f o r m e r  was ob ta ined  by  
combin ing  the  f rac t ions  H and I while  the  la t t e r  came f rom 
the f rac t ions  B, C, and D. Each of  these  f rac t ions  repre-  
sen ted  30% of  the  total .  The f r ac t ion  rich in sa tura ted  
glycer ides  m a y  be useful  as a base for  o i n t m e n t s  while the  
o t h e r  shows po ten t i a l i t y  as a solvent  for  drugs. 

Resul ts  o f  pancrea t ic  lipase hydro lys i s  o f  d i f f e ren t  frac- 
t ions  of  B. m o n o s p e r m a  seed oil agree farily closely wi th  
the  t heo ry  of  Guns tone  (19)  tha t  the  2-pos i t ion  is p re fe ren-  
tially es ter i f ied wi th  C 1 8 unsa tu ra t ed  acids. 2-Posi t ion of  
the  glycerine m o i e t y  in B. m o n o s p e r m a  seed oil however ,  
con ta ins  abou t  8% sa tura ted  acids (C 16:0 and C 18:0).  
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