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in Response to Okra (Hibiscus Esculentus)Seed Oil 
P. Srinivasa Rao*, P. Udayasekhara Rao and B. Sesikeran 
National Institute of Nutrition, Indian Counci l  of Medical Research, Jamai Osmania P.O., Hyderabad-500 007 India 

Tender  pods  o f  okra are commonly  c o n s u m e d  vegeta- 
bles  in India. Okra seed  kernel ,  l ike soybean,  is a rich 
source o f  prote in  and fat. Its fat, with its  appreciable  
l inoleic  acid content  (>42%), prompted us to look  into 
its metabol ic  utility in comparison with commonly  
consumed groundnut  oil. Serum lipid profi les ,  with 
respect  to cholesterol ,  tr iglycerides and total  lipid 
fatty acids were  de termined  in rats receiving okra 
seed  oil  at a leve l  o f  10% in the  casein based  diet  which 
was  adequate  with respect  to vitamins,  minerals ,  etc. 
The control  group rece ived a case in  based  diet  in 
which groundnut  oil  was  the  source o f  fat. Serum lipid 
prof i les  in this  group were  similarly monitored.  The 
feeding  trial was  carried out  for a period of  90 days. 

Resul ts  s h o w e d  that serum choles tero l  content  o f  
rats receiving okra s e e d  oil  was  s ignif icantly  lower  
compared to those  consuming  groundnut  oil. A 
decreas ing  trend in total  l ipids as wel l  as  tr iglycerides  
was  also ev ident  in animals  fed okra s e e d  oil. Serum 
fatty acid prof i les  showed  a relatively higher propor- 
t ion of  long chain and polyunsaturated fatty acids in 
this  group as  compared to the  group receiving ground- 
nut oil. These  results  indicate that okra seed  oil 
consumpt ion  has a potential  hypocholes tero lemic  
effect .  

KEYWORDS: Fatty acids, okra seed  oil, serum choles- 
terol, triglycerides.  

TABLE 1 

Fatty Acid Composition of Groundnut Oil and Okra Seed Oil 
(Weight Percentages of Total Fatty Acid Methyl Esters) 

Carbon no. 
and unsaturation Groundnut oil Okra seed oil 

16:0 12.6 23.5 
16:1 1.4 tr 
18:0 1.7 4.3 
18:1 47.4 28.9 
18:2 29.9 42.4 
20:0 4.2 --  
Others 2.8 ~0.9 

TABLE 2 

Composition of Experimental Diets (g/100 g Diet) 

Vitamin mixture a 1 
Salt mixture ~ 4 
Groundnut oil/okra seed oil 10 
Casein c 26 
Corn starch 59 

a Vitamin mixture according to Campbell (4). 
b Salt mixture according to USP XVII (5). 
c 100 g of this diet which contained 26 g casein, provided 20% of the 

protein. 

Okra (Hibiscus Esculentus) is c o m m o n l y  k n o w n  as Bhen-  
di in I nd i a  a n d  its t e n d e r  pods  are used  as vegetables  a nd  
its seeds as chutney .  It  is most ly  grown in t rop ica l  a n d  
sub t rop ica l  coun t r i e s  like India ,  Malaysia, Eas t  a n d  West 
Africa a n d  Cent ra l  Amer ica  (1). Egypt ians  use okra  f lour  
as a s u p p l e m e n t  to corn  f lour  to improve  dough qual i ty  
(2). 

Chemical  compos i t ion  of whole seed a n d  kerne l  is close 
to t h a t  of l eguminous  seeds (3). Not only is it a r ich source  
of p ro t e in  (whole seed 21%, kerne l  38.9%) it has  high fat 
c o n t e n t  (17.9% in the  whole seed, 36.5% in its kernel) .  Like 
legumes, it is a good source  of lysine, m e t h i o n i n e  a nd  
t r y p t o p h a n  (3). More interest ingly,  its fat  is a r ich source  
ofl inoleic acid (Table 1). This p r o m p t e d  us  to e x a m i n e  the  
metabol ic  ut i l i ty  of its fat  and  a sce r t a in  the  beneficial  
effect, if any  exist. 

MATERIALS AND METHODS 

Weanl ing  ra t s  of Wistar  S t ra in  ( indiv idual ly  caged)  were  
m a i n t a i n e d  on casein  based  diet provid ing  20% pro te in  
(Table 2). They  were  divided into two groups.  Group  1 
cons is ted  of 12 male  a n d  12 female ra t s  who received 

*To whom correspondence to be addressed 
1Part of this work was presented at 45th Annual Meeting of Off 
Technologists Association of India, New Delhi-Feb. 9-10, 1990. 

casein  based  diet  wi th  g r o u n d n u t  oil as source  of fat, 
a dde d  at  a level of 10% in the  diet. Group  2, also compr i sed  
of 12 male  a n d  12 female  rats,  received diet  wi th  10% okra  
seed oil as source  of fat  (Table 2). After  the  e x p e r i m e n t a l  
per iod  of 90 days, b lood was  collected in hepar in ized  
tubes  a nd  s e r u m  was  separa ted .  Liver, spleen, kidneys,  
lungs, hea r t  a n d  the  en t i re  gas t ro in te s t ina l  t r a c t  were  
dissected ou t  of each  of these  an ima l s  a n d  immedia t e ly  
fkxed in 10% n e u t r a l  buffered formalin.  They were  subse- 
que n t l y  s a mp l e d  out  a n d  processed  by c o n v e n t i o n a l  
methods .  Paraff in  sec t ions  of abou t  6 pm th ickness  were  
m a d e  on a rota~T mic ro tome  a n d  s t a ined  wi th  Hematox-  
yline (Meyers) a n d  Eosin a n d  e x a m i n e d  u n d e r  a light 
microscope.  

Total lipids f rom s e r u m  were  e x t r a c t e d  us ing the  
m e t h o d  of Folch et al. (6). Different  a l iquots  of s e r u m  
were  used for e s t ima t ion  of choles tero l  (7) a n d  triglyce- 
r ides (8). However, s e r u m  lipid ex t r ac t i on  was  used  for 
d e t e r m i n a t i o n  of to ta l  lipid p h o s p h o r u s  (9). Total  l ipids 
were  subjec ted  to me thano lys i s  a n d  t r anses te r i f i ca t ion  to 
yield methyl  es ters  of fa t ty  acids. The p a t t e r n  of d is t r ibu-  
t ion  of fa t ty  acid me thy l  es ters  was  d e t e r m i n e d  us ing a 
Var ian  mode l  3700 GLC (Varian Associates,  Palo Alto, 
CA) equ ipped  wi th  FID detector ,  using 10% Silar 10C 
adsorbed  on Chromosorb  W as the  s t a t i ona ry  phase  (10). 

RESULTS AND DISCUSSION 

Gain in body  weight  be tween  the  two groups  was  no t  
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TABLE 3 

Body Weights and Organ Weights  of  Rats Fed Groundnut Oil and Okra Seed Oil a 

Body weight (g) Organ weights (g) 

Group b Initial Final Liver Kidney Lungs Heart Spleen 

G M 41 • 0.3 327 • 9.0 3.59 • 0.19 0.69 • 0.02 0.4 • 0.01 0.29 • 0.01 0.18 • 0.01 
O M 41 • 1,3 317 • 12.2 3.54 • 0.16 0.74 • 0.02 0.46 • 0.02 0.28 • 0.01 0.18 • 0.01 
G F 39 • 1,2 179 • 8.4 3.35 • 0.07 0.76 • 0.03 0.60 • 0.01 0.35 • 0.01 0.25 • 0.01 
O F 39 • 1.2 189 • 4.5 3.43 • 0.08 0.72 • 0.01 0.56 • 0.02 0.34 • 0.01 0.24 • 0.01 

a All are mean • S.E. of 12 observations. 
Please see Table 4 for details regarding individual groups. 

d i f fe ren t .  E v e n  w e i g h t s  w i t h  r e s p e c t  to  l iver,  h e a r t ,  lung,  
k i d n e y  a n d  s p l e e n  in a n i m a l s  o f  t h e  s a m e  s e x  w e r e  
c o m p a r a b l e  i r r e s p e c t i v e  o f  t h e  n a t u r e  o f  t h e  oil  f ed  (Table  
3). F u r t h e r  h i s t o p a t h o l o g i c a l  e x a m i n a t i o n  o f  t h e  o r g a n s  
in t h e s e  a n i m a l s  i n d i c a t e d  t h a t  t h e r e  w e r e  e s s e n t i a l l y  no  
s i g n i f i c a n t  d i f f e r e n c e s  in t h e  h i s t o l o g y  of  t h e  o r g a n s  a n d  
t i s sue s  t e s t e d  b e t w e e n  t h e  t w o  g r o u p s  o f  r a t s  w h i c h  
r e c e i v e d  10% g r o u n d n u t  oil  a n d  10% o k r a  s e e d  oil, 
r e s p e c t i v e l y ,  in t h e i r  d i e t s  a t  t h e  e n d  o f  13 w e e k s  o f  
feed ing .  

C o n c e n t r a t i o n  o f  t o t a l  l ip id  c l a s se s  v i z .  c h o l e s t e r o l ,  
t r i g l y c e r i d e s  a n d  p h o s p h o l i p i d s  in s e r u m  o f  m a l e  a n d  
f e m a l e  r a t s  c o n s u m i n g  g r o u n d n u t  a n d  o k r a  s e e d  oils  is 
d e p i c t e d  in Table  4. A l t h o u g h  t o t a l  l ip ids  in s e r u m  w e r e  
u n a f f e c t e d  d u e  t o  o k r a  s e e d  oil  c o n s u m p t i o n ,  a s i g n i f i c a n t  
d e c r e a s e  in s e r u m  leve l  o f  c h o l e s t e r o l  w a s  e v i d e n t  in b o t h  
m a l e  a n d  f e m a l e  r a t s  c o n s u m i n g  th i s  oil, as  c o m p a r e d  to  
t h o s e  r e c e i v i n g  g r o u n d n u t  oil  a s  t h e  s o u r c e  o f  f a t  in t h e  
diet .  N e i t h e r  t h e  t r i g l y c e r i d e s  c o n c e n t r a t i o n  n o r  t h e  

p h o s p h o l i p i d  c o n c e n t r a t i o n s  s h o w e d  a n y  d i f f e r e n c e  
u n d e r  s tudy .  

F a t t y  a c i d  p r o f i l e s  o f  s e r u m  l ip ids  (Table  5), s h o w e d  a 
l o w e r  v a l u e  fo r  o le ic  a c i d  in r a t s  r e c e i v i n g  o k r a  s e e d  oil  as  
c o m p a r e d  to  t h o s e  r e c e i v i n g  g r o u n d n u t  oil. This  p r o b a b l y  
r e f l e c t e d  t h e  r e l a t i v e  d i f f e r e n c e s  in o le ic  a c i d  c o n c e n t r a -  
t i o n  o f  d i e t a r y  g r o u n d n u t  f a t  a n d  t h a t  o f  o k r a  seed .  

I t  is an  e s t a b l i s h e d  f ac t  t h a t  f a t s  w i t h  g r e a t e r  d e g r e e  o f  
u n s a t u r a t i o n ,  e s p e c i a l l y  t h o s e  r i c h  in e s s e n t i a l  f a t t y  a c i d  
l ike l ino le ic  acid,  e x e r t  b e n e f i c i a l  e f f ec t s  by  l o w e r i n g  
c i r c u l a t i n g  leve ls  o f  c h o l e s t e r o l .  High  leve ls  of  c i r c u l a t i n g  
c h o l e s t e r o l  in s e r u m  a r e  g e n e r a l l y  c o n s i d e r e d  r i sky  a n d  
t h e  leve l  o f  s e r u m  c h o l e s t e r o l  is c o n s i d e r e d  as  o n e  o f  t h e  
d i a g n o s t i c  m e a s u r e s  for  d e t e c t i n g  c o r o n a r y  h e a r t  dis-  
ease .  I t  is t h u s  i n t e r e s t i n g  to  n o t e  t h a t  o k r a  s e e d  oil  
f e e d i n g  b r o u g h t  a b o u t  a s i g n i f i c a n t  d e c r e a s e  in s e r u m  
c h o l e s t e r o l  level.  F u r t h e r ,  p o l y u n s a t u r a t e d  f a t t y  a c i d s  
l ike a r a c h i d o n i c  a c i d  (20:4,.~6) a n d  d o c o s a t e t r a e n o i c  a c i d  
(22:4~06) i n c r e a s e d  s i g n i f i c a n t l y  in t h e  s e r u m  of  t h e  o k r a  

TABLE 4 

Total Lipids and the Relative Concentration of  Lipid Classes  in Serum in Male and 
Female  Rats Fed Okra Seed Oil and Groundnut Oil 

Total lipids Cholesterol Triglycerides Phospholipids 
Group a (g/100 mL) (rag/100 mL) (mg/100 mL) (mg/100 mL) 

GM 1.42 • 0.78 112 • 5 380 • 45 100 • 7 
OM 1.83 • 0.79 64 • 7 ~ 310 • 44 97 • 14 
GF 1.58 • 0.36 101 • 4 355 • 14 96 • 14 
OF 1.68 • 0,38 66 • 5 ~ 330 • 21 100 • 11 

a GM, groundnut oil fed male rats; GF, groundnut oil fed female rats; OM, okra seed oil fed 
male rats; OF, okra seed oil fed female rats. All are mean :i: S.E. for 10 observations. 
P ~0.001; GM vs. OM; GF vs. OF. 

TABLE 5 

Fatty Acid Distribution of  Total Serum Lipids in Rats Reared on Dif ferent  Oil Regimen (Weight Percentages  of  Total Fatty Acid 
Methyl Es ters )  

Total 
Group a 14:0 16:0 16:1 18:0 18:1 18:2 18:3 20:1 20:4 22:0 22:1 22:4 tetraenes b 

GM 3.8+_1.1 21.8+__0.6 1 . 1 •  12.5"+1.1 29.0"+2.1 18.1"+i.2 1.1_+0.2 1.1_+0.1 3.0-+0.4 tr 0.8_+0.1 5.1+0.6 8.1_+0.7 
OM 1.1• 24.9+1.6 0.5+0.1 16.5-+1.6 12.2"+0.9 16.4• 0.2_+0,1 1.4_+0.1 8.5+2.3 0.4-+0.1 1.9"+0.6 11.7+3.9 20.2_+3.5 c 
GF 4.6-+1.0 19.5_+0.6 tr 18.1"+1.5 24.8_+1.7 17.9• 1.5fl:0,1 0.8_+0.2 7.4-+1.2 tr 0 .8L0.1  5.6_+0.3 13.0"+1.2 
OF 7.1"+2.2 17.2_+1.3 1.8-+0.3 23.0• 8.7-+1.4 7.4_+2.5 0.5_+0,1 0.8-+0.1 6.3-+0.7 1.5-+0.2 6.1"+0.7 16.9_+2.3 23.2_+2.1 c 

All are mean • S.E. of 10 observations. See Table 4 for descriptions of groups. 
Tetraenes, total tretraene fatty acid methyl esters (C20:4~6 + C22:4~6 ). 

cp ~0.01. GM vs. OM; GF vs. OF. 
tr, Traces. 
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seed oil fed rats ,  i nd ica t ing  be t t e r  u t i l iza t ion  of m e d i u m  
cha in  p recu r so r s  for b iosynthes is  of long cha in  a n d  
p o l y u n s a t u r a t e d  fa t ty  acids. While the re  is a need  to 
explore  the  active pr inc ip le  p re sen t  in ok ra  seed oil which  
m a y  be respons ib le  for lowering cholesterol,  these  exper-  
imen t s  show a definite beneficial  po ten t i a l i t y  of okra  seed 
oil to in f luence  the  lowering of choles terol  in expe r imen-  
tal  animals .  
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