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Quality Characteristics of Edible Vegetable Oil Blends 
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Two edible  oil  blends,  namely  groundnut  oil:rice-bran 
oil  and mustard oil:rice-bran oil, were  prepared in 
di f ferent  proport ions and stored for a period o f  three 
years .  Their phys icochemical  characterist ics  were  
determined.  The results  agreed with e x p e c t e d  va lues  
e x c e p t  for free fatty acid percents  and butyrorefrac- 
t o m e t e r  readings,  presumably  due  to rancidity. Fatty 
acid compos i t ions  o f  the  b lends  were  determined  and 
ratios o f  characterist ic  fatty acids,  l ike l ignoceric  to 
palmit ic  for groundnut  oil:rice-bran oil  blends,  and 
erucic to palmit ic  for mustard oil:rice-bran oil  blends,  
were  calculated to  identi fy  individual  oi ls  in the  blend. 
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To p r o m o t e  the  c o n s u m p t i o n  of  u n c o n v e n t i o n a l  ref ined  
oils in Ind ia  such  as r ice -bran  oil, soybean  oil, p a l m  olein 
and  c o t t o n s e e d  oil, b lends  of  these  oils wi th  r a w  conven-  
t iona l  oils, n a m e l y  g r o u n d n u t  oil, m u s t a r d  oil and  s e same  
oil, migh t  be pe rmi t t ed .  Litt le w o r k  has  been  ca r r i ed  ou t  
on b l ended  oils in Ind ia  unt i l  1986 (1). Repor t s  on 
nu t r i t i ona l  qua l i ty  (2) and  keep ing  qua l i ty  (3 -6)  have  
been  pub l i shed  bu t  no th ing  abou t  qua l i ty  cha rac t e r i s t i c s  
and  compos i t i ona l  analyses  has  been  repor ted .  

*To whom correspondence should be addressed. 

EXPERIMENTAL PROCEDURES 

Phys i cochemica l  cha rac t e r i s t i c s  w e r e  d e t e r m i n e d  follow~ 
ing AOCS (7) p rocedu re s .  F a t t y  ac id  m e t h y l  es ters  w e r e  
p r e p a r e d  using s o d i u m  m e t h o x i d e  in m e t h a n o l  (8). Gas 
c h r o m a t o g r a p h y  was  ca r r i ed  ou t  us ing a gas c h r o m a t o -  
g r aph  e q u i p p e d  wi th  a f lame ioniza t ion  de t ec to r  and  a 
s ta inless  s teel  co lumn  of  10' X W' p a c k e d  with  15% di- 
e thy lene  glycol succ ina t e  on ch rom oso rb -W  (80-100  
mesh) .  The  co lumn  t e m p e r a t u r e  was  185~ the  n i t rogen  
flow r a t e  was  25 m L / m i n .  

RESULTS AND DISCUSSION 

Two oil blends,  n a m e l y  g r o u n d n u t  oi l : r ice-bran oil (GR) 
and  m u s t a r d  oi l : r ice-bran oil (MR) w e r e  p r e p a r e d  in t he  
p r o p o r t i o n s  of  10:90, 20:80, 30:70, 40:60, 50:50 and  80:20 
(v /v )  and  s to red  for  a pe r iod  of  t h r e e  years.  F ree  f a t ty  
acid p e r c e n t  (FFA%), iodine va lue  (IV) and  bu ty ro re f rac -  
t o m e t e r  r ead ing  (BRR) w e r e  d e t e r m i n e d  at  in tervals  of  6 
months ,  and  saponi f ica t ion  va lue  (SV) was  d e t e r m i n e d  at  
18 m on ths .  Tables 1 and  2 show these  va lues  for the  p u r e  
oils a n d  blends  of  20:80, 50:50 and  80:20 (v /v )  for 12- 
m o n t h  per iods .  Average  va lues  were  d e t e r m i n e d  for each  
blend, t ak ing  0 and  36 m o n t h s  e s t im a t i on  as t he  ini t ial  
and  the  f inal  values.  F u r t h e r  m e a n  va lue  was  d e t e r m i n e d  
by tak ing  all six average  va lues  in cons idera t ion .  These  
m e a n  va lues  s h o w e d  inc reases  in FFA and  BRR of GR, 
1.9%, 2.6 units;  MR, 0.8%, 1.3 units, respect ively.  Decreases  
w e r e  no t i ced  in IVand  SVto the  e x t e n t  o f  3.1 units  and  1.3 

TABLE 1 

Quality Characteristics of Groundnut: Rice-Bran Oil Blends During Storage 

FFA % IV BRR SV 
Blend 
ratio a 0 b 12 24 36 0 12 24 36 0 12 24 36 0 36 

0:100 0.25 0.41 0.75 1.3 95.6 95.0 96.2 93.8 
20:80 0.50 1.10 1.50 2.2 95.8 95.0 94.3 92.0 
50:50 0.90 1.70 2.0 3.0 96.0 95.5 95.5 93.0 
80:20 1.25 2.63 2.75 4.1 96.0 95.5 95.4 93.0 
100:0 1.50 2.20 2.80 6.8 96.4 95.5 95.3 90.6 

58.0 58.5 59.5 65.0 1 8 3 . 9  181.5 
57.0 58.0 58.0 61.0 1 8 8 . 0  187.0 
56.0 57.5 57.0 58.0 1 9 2 . 0  190.0 
56.0 57.5 57.0 58.0 193.1 192.0 
55.5 56.5 57.0 60.0 193.1 191.8 

a GR (v/v). 
b Months of storage. 

TABLE 2 

Quality Characteristics of Mustard: Rice-Bran Oil Blends During Storage 

FFA % IV BRR SV 
Blend 
ratio ~ 0 b 12 24 36 0 12 24 36 0 12 24 36 0 36 

0:100 0.25 0.41 0.75 1.3 95.6 95.2 96.2 93.8 
20:80 0.40 0.52 0.78 1.2 96.7 96.0 97.5 94.5 
50:50 0.63 0.73 1.00 1.5 102.5 1 0 2 . 0  101.7 96.3 
80:20 0.90 0.92 1.10 1.5 103.7 1 0 3 . 0  103.0 98.1 
100:0 1.00 1.05 1.37 2.4 107.2 1 0 7 . 0  1 0 5 . 3  100.9 

58.0 59.0 59.5 65.0 1 8 3 . 9  181.5 
58.0 59.5 59.0 60.0 183.1 182.8 
59.0 60.5 59.5 59.0 1 8 2 . 0  181.0 
60.0 61.5 60.0 60.0 176.1 175.0 
60.0 61.5 61.0 61.5 1 7 3 . 0  171.0 

MR (v/v). 
b Months of storage. 
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uni ts  for GR; 4.8 units  and  0.9 units  for MR, respectively. 
No appreciable  changes  were  found  in cloud poin t  (CP) 
and  Bellier tu rb id i ty  t e m p e r a t u r e  (BTY). The changes  
observed were  expected ,  as dur ing  the  s torage  per iod 
the re  is a possibility of  oxidat ive and  hydrolyt ic  ranc id i ty  
which  increases the  FFA and  BRR (9) and, as a conse- 
quence,  a decrease  in IV and  SV. Cloud point  and  BTT are 
ha rd ly  affected by this p h e n o m e n o n .  

Fa t t y  acid compos i t ions  of  pu re  g roundnu t ,  r ice-bran 
and  m u s t a r d  oils showed  the  p resence  of  14:0, 0, 4.3, 0; 
16:0, 11.9, 20.8, 3.5; 18:0, 1.7, 1.4, 1.6; 18:1, 41.5, 39.5, 13.2; 
18:2, 36.8, 31.6, 16.0; 18:3, 0.9, 0.8, 10.3; 20:0 and  20:1, 2.8, 
1.5, 7.2; 22:0, 2.1, 0, 3.3; 22:1, 0, 0, 44.9; 24:0, 2.2, 0, 0, 
respectively. Fa t t y  acid compos i t ion  of  individual blends 
c o n f o r m e d  wi th  the  ca lcu la ted  values. The pe rcen t  
weight  of  charac te r i s t ic  fa t ty  acids p resen t  in the  oil was 
used to calculate  the  ratio, which  is specific for  t h a t  
pa r t i cu la r  blend and  which  can  be used as a tool  for 
detec t ion of  the  p ropo r t i on  of  individual  oils in the  blend. 
The rat io of  the  pe r c e n t  weight  of  lignoceric acid over 
palmitic acid for g r o u n d n u t  oil:rice-bran oil b lend and  
erucic acid over  palmit ic  acid for  m u s t a r d  oil :rice-bran oil 
b lend were  as follows: 10:90, 0.01, 0.22; 20:80, 0.02, 0.54; 
30:70, 0.04, 0.76; 40:60, 0.06, 1.10; 50:50, 0.08, 2.00; 80:20, 
0.13, 5.90, respectively. Ratios for each  blend were  c lear  by 

sepa ra t ion  facil i tat ing the  de t e rmina t i on  of  the  p ropor -  
t ion of  an individual oil in the  blend. 

ACKNOWLEDGMENT 

Authors thank the Director CFTRI for his keen interest in the work. 

REFERENCES 

1. Mehta, P., A. Patil and B. Herlenkar, I~tdian J. Nutr. Dietet. 
23:126 (1986). 

2. Devi, S., and R.B. Shanmugasundaram, Ibid. 23:299 (1986). 
3. Murthi, T.N., M. Sharma, V.D. Devdhara, S. Chatterjee and B.K. 

Chakrabarty, J. Fd. Sci. Technol. 24:84 (1987). 
4. Cowan, J.C., M.A. Helen, G.R. List and C.D. Evans, J. Ant. Oil 

Chem. Soc. 48:86A (1971). 
5. Murthi, T.N., and C.K. Sharma, Indian Fd. Packer 36:11 ( 1981). 
6. Millwalla, R.H.H., and V.R.R. Subramanyan, J. Oil Tech. Assn. 

India 18:87 (1987). 
7. Offic~ial and Recommended Methods of the American Oil 

Chemists Society, 3rd edn., edited by T.H. Hopper, AOCS, 
Champaign, IL, 1958. 

8. Christie, W.W.,LipidAnalysis,  2ndedn.,PergamonPress, 1982, 
p. 53. 

9. Nasirullah, K.N. Ankaiah, M.N. Krishnamurthy, K.V. Nagaraja 
and O.P. Kapur, J. Oil Tech. Assn. India 14:55 (1982). 

[Received May 10, 1990; accepted Janua~sz 23, 1991 ] 

JAOCS, Vol. 68, no. 6 (June 1991 ) 


