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ABSTRACT 

INVESTIGATIONS OH BIOCHEMICAL CHANGES DURING ACCELERATED 

AGEING OF GROUNDNUT (Arach is hypoqaea. L. ) 

By 

B.S.KADAn 
PIASTER OF SCIENCE 

( A g r i c u l t u r e ) 

flahatma Phule A g r i c u l t u r a l U n i v a r s i t y , 
R ahuri 

1990 

Research Guide : Dr. 3 .K, Chav/an 

Department : B iochemistry 

The present i n v e s t i g a t i o n s uere undertaken to study the 

i n f l u e n c e of a c c e l e r a t e d age ing of groundnut kerne l s on the 

changes in p r o t e i n s , sugars and o i l o f groundnut kerne l s and 

t o e xp l o r e the p o s s i b i l i t y o f using these data to p r e d i c t the 

s h e l f - l i f e o f groundnut during long- term s t o r ag e at ambient 

t empera ture . The groundnut kerne ls (Cv.DL-24 and SB-X l ) o f 

f r e s h l y harves ted produce uere d r i ed a t 45°C f o r 8 hours t o 

about 5 percent mois ture and s to red in c l o t h bags at 25° , 35° 

.and 45°C up to 50 days, in separa t e i n cuba to r s . The samples 

uere analysed a f t e r every 10 days f o r d i f f e r e n t chemical 

paramete rs . The r e s u l t s are compared u i th the data ob ta ined 

in e a r l i e r exper iment on long- te rm s t o r ag e o f groundnut at 

ambient temperature using same v a r i e t i e s grown at same 

l o c a t i o n s . 

The s t o r a g e of groundnut kerne ls at 25°C up to 60 days 

d id not cause any s i g n i f i c a n t changes in v a r i ous chemica l 

parameters . However, s t o r ag e o f kerne ls at 35°C and 45°C 

caused a s i g n i f i c a n t decrease in moisture content u i th an 

Con t d , , . 
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apparent i n c r ea s e in o r o t e i n anci o i l c o n t e n t s . There uas 

s i q n i f i c a n t i n c r ea s e in f r e e amino a c i d s , ac id va lue , p e rox ide 

v a l u e , s a p o n i f i c a t i o n va lue , reducing sunars due to s t o r a g e o f 

k e rne l s at h igher t empera tures . The r e s u l t s i nd i ca t ed tha t both 

h y d r o l y t i c and o x i d a t i v e chances in s torane o r o t e i n s , o i l and 

ca rbohydra tes can be induced to occure at f a s t e r r a t e by ho ld ing 

the kerne l s at h i gher t empera tures . 

The va lues obta ined f o r mo is ture , p r o t e i n , o i l f r e e amino 

a c i d s and ac id va lue during a c c e l e r a t e d age ing at 45°C f o r 30 t o 

40 days are very c l o s e to the va lues obta ined f o r these parameters 

from the ke rne l s s to red f o r 12 months at ambient temperature 

(Appendix l ) . These f i n d i n g s i n d i c a t e tha t the s h e l f - l i f e of 

groundnut ke rne l s can be p r e d i c t e d by conduct ing a shor t durat ion 

exper iment o f a c c e l e r a t e d a g e ing . A d d i t i o n a l exper iments are 

e s s e n t i a l to s t andard i s e p r e c i s e ageing c o n d i t i o n s f o r each 

groundnut v a r i e t y t o p r e d i c t i t s s h e l f - l i f e during long- term 

s t o r a g e . 

Pages : 1 to 80 
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1, INTRODUCTION 

Groundnut (Arach is hypoqaea L , ) ranks F i r s t amongst the 

o i l s e e d crops o f I n d i a . I t c o n t r i b u t e s to about 70 percent 

o f the t o t a l o i l seeds product ion of the n a t i o n . Other l ead ing 

groundnut producers of the world inc lude China and United 

S t a t e s , The o i l seed product ion of the uor ld during 1986-87 

uas 160,2 m i l l i o n met r i c tonnes, out o f uhich groundnut 

c on t r i bu t ed 20,4 m i l l i o n metr i c tonnes ("FAO, 19B8), Among 

a l l the o i l seed crops grown in India^groundnut a lone c l a ims 

the l a r g e s t share in o i l s e e d area (46%), and in e d i b l e o i l 

p roduc t i on (59%), The area under groundnut crop in India 

dur ing 1986-87 uas 171,50 lakh hactarea with a product ion of 

60,59 lakh tonnes (Anonymous, 1987) , The area under groundnut 

in Maharashtra i s 0,654 m i l l i o n hac ta r e s , with a product ion 

o f 0,435 m i l l i o n tonnes (Anonymous, 1988)e 

Groundnut kerne ls conta in 35 ,8 -54 ,2 percent e d i b l e o i l , 

( H o f f p a u i r , 1953; Cherry, 1977; Narashimhachar et a l , , 1985) , 

Twenty th ree t r i a c y I g l y c e r o l s have been i d e n t i f i e d and 

c h a r a c t e r i s e d in groundnut o i l . The groundnut o i l i s an 

e x c e l l e n t source of unsaturated f a t t y ac ids (80%) of uhich 

20-30 pe r c en t , a r e po lyunsaturated ( S t . Ange l o et a l , , 1979) , 

The sa tura ted f a t t y ac ids account f o r about 17-20 percent 

( S h i t o l e , 1987) . 

Groundnut Kernels conta in about 21-36 percent p r o t e i n 

(Freeman e t a l , , 1974) , The n u t r i t i o n a l composi t ion and 

p r o t e i n q u a l i t y o f groundnut have been s tudied by s e v e r a l 

workers . Groundnut seed p r o t e i n s are high in a c i d i c amino 



ac i d s but a re lou in sulphur con ta in ing amino ac ids and 

l y s i n e (Basha and Cherry , 1976) . 

The d e f a t t e d e d i b l e groundnut f l o u r con ta ins about 38 

pe r c en t t o t a l carbohydrate (Tharanathan et a l , , 1975 ) . Ayres 

e t a l . , (1984) r epor t ed that r a f f i n o s e and s tachyose are 

lou in groundnut k e r n e l s . Sucrose i s a dominant sugar in 

groundnut (kuo e t a l . , 1988) , The groundnut ke rne l s are f a i r l y 

good source of c e r t a i n m ine ra l s . The t o t a l minera l content o f 

groundnut ranges from 1.8 t o 3.1 pe rcen t (Freeman e t a l . , 1954) . 

D e r i s e e t a l , (1974) have r epor t ed contents of nine m inera l s 

v i z . Ca, Mg, P, K, Na, Fe, Cu, Zn, Mn, in the groundnut k e r n e l s . 

Groundnut i s a good source of some v i t amines l i k e v i tamin B, 

v i t am in E, and v i tamin K ( H o f f p a u i r , 1953) . However, n i c o t i n i c 

a c i d i s predominant ly concent ra ted in groundnut v a r i e t i e s 

(Rao and Rao, 1981 ) . 

Groundnut shous a good p o t e n t i a l as a source of f ood grade 

p r o t e i n f o r human d i e t ( A l t s c h u l , 1965; Woodroo f , 1983) . Numerous 

p rocesses have been dev i s ed f o r the p repara t i on o f p r o t e i n 

c o n c e n t r a t e s and p r o t e i n i s o l a t e s from rau groundnut ke rne l s 

(Rhee et a l , , 1972; Rhee e t a l . , 1973; Cater e t a l . , 1974) , 

C r i s p and Snack type of f oods a re prepared from d e f a t t e d groundnut 

f l o u r i t s e l f or by b l end ing ui th uheat f l o u r and degermed corn 

meal (Ay res e t a l , , 1974 ClcUatters and Cherry , 1980 ) . Various 

e x a t r a c t i o n methods a r e t e s t e d f o r r e cov e r y o f o i l from deskined 

groundnut kerne l s uhich , a f t e r r o a s t i n g are used in snack t ype foods 

( B e l a n i and P a i , 1983) , In Ind ia , toned and double tonned milk 

i s be ing prepared by mixing r e c o n s t i t u t e d skim mi lk s o l i d s u i th 
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b u f f a l o and cou mi lk (Chandrashekhara e t a l , , 1971 ) . Fungal 

f e rmen ta t i on o f groundnut f l o u r i n c r ease i t ' s n u t r i t i v e va lue 

uh ich can be used in d i f f e r e n t type o f f oods (Quinn e t a l » j 

1975 ) , Beuchat and N a i l ( l 9 7 8 ) prepared fermented groundnut 

mi lk uhich can be s u b s t i t u t e d f o r bu t t e r m i l k . I t can be 

b l ended , f l a voured and consumed as a b eve rage , Lou f a t 

groundnut kerne ls are being prepared by mois ten ing removing 

o f o i l (20-50%) and r oa s t i n g u n t i l i t deve lop c o l o u r , f l a v o u r 

and uni form moisture ( u i l k i n s and Gannis, 1984) , D i r e c t 

i n t e r e s t e r i f i c a t i o n o f groundnut o i l using sodium a l k o x i d e as 

a c a t a l y s t i s i d e a l y su i t ed as sa lad o i l f o r heart p a t i e n t s 

( S h i t o l e , 1987) , Thus, groundnut k e rne l s , o i l and d e f a t t e d 

meal have anorraous a p p l i c a t i o n s in food p rocess ing i n d u s t r y . 

To obta in a product o f good n u t r i t i o n a l and sensory p r o p e r t i e s , 

the q u a l i t y o f kerne ls need to be h i g h . The ke rne l s s t o r ed 

f o r c o n s i d e r a b l e t ime b e f o r e p rocess ing may undergo u n d e r s i r a b l e 

changes . 

The chemical compos i t ion of the seeds a f f e c t the q u a l i t y 

o f o i l and processed food p roduc ts . During s t o r a g e , the 

compos i t i on with r e spec t to nature o f o i l , p r o t e i n s and 

ca rbohydra t es may undergo remarkable changes depending upon 

the mois ture c on t en t , c o n d i t i o n s and l eng th o f s t o r a g e . The 

h igh amount of o i l in groundnut k e r n e l s , mois ture content 

and s t o r a g e temperatures are r e s p o n s i b l e f o r changes occur ing 

in groundnuts during s t o r ag e , Rau s h e l l e d groundnuts 

r e q u i r e more c a r e f u l and c o n t r o l l e d s t o r a g e than the i n s h e l l 

groundnut t o r e t a i n t h e i r e d i b l e q u a l i t y (Uoodroo f , 1983) , 

S h e l l e d , roas ted and s a l t e d groundnuts r e q u i r e adequate 

package p r o t e c t i o n as the s t o r a g e l i f e o f such groundnuts 
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i s about 3 weeks at room temperature ( S h e u f e l t and Young,1977) , 

Groundnut kerne ls c on ta in ing about 8-9 percent mois ture during 

s t o r a g e al loued h y d r o l y s i s o f complex compounds l i k e p r o t e i n and 

s t a r ch and inc r eases in f r e e sugars and f r e e amino a c i d s . There 

uas a l s o inc r ease in t o t a l l i p i d content but i o d i n e va lues uere 

not changed ( P a t t e e e t a l . , 1982a) , Free amino ac ids uere found 

to be inc reased except pheny la l an ine in a l l seed s i z e s dur ing 

c o l d s t o r a g e of 6-7 months ( P a t t e e e t a l . , 1981b). S to rage o f 

groundnut pods and kerne l s in d i f f e r e n t c on ta ine r s under ambient 

c o n d i t i o n s resulted in decrease in p r o t e i n and o i l content and 

i n c r e a s e in f a t t y ac id content wi th s t o r a g e t ime (Ramamoorthy and 

K a r i v a r a t h r a j , 1986) , 

In I n d i a , groundnuts are usua l l y s t o r ed as i n s h e l l or 

s h e l l e d nuts over a pe r i od of 12 t o 24 months in v a r i e t y o f 

c o n t a i n e r s and s t o r a g e atmosphere. The s t o r ag e c o n d i t i o n s inc lude 

c o n t a i n e r , t empera ture , r e l a t i v e humidity and access t o p e s t s , 

molds and r oden t s . A complex d e t e r i o r a t i v e chemica l changes ih 

p r o t e i n s , o i l and carbohydrates of ke rne l s occur under f a vourab l e 

c o n d i t i o n s o f high kerne l mo is ture , s t o r ag e temperature and 

r e l a t i v e humid i ty . In I nd i a , the temperature ranges between 10°C 

in w in t e r t o 45°C in summer in d i f f e r e n t pa r t s o f the c oun t r y . 

Thus, l a r g e temperature v a r i a t i o n s can favour the va ry ing 

d e t r i m e n t a l changes in s t o r ed nuts . Second ly , to assess s t o rage 

e f f e c t at ambient temperature , one has t o s t o r e the m a t e r i a l f o r 

12 to 24 months. The in f o rmat i on on the chemica l changes in 

groundnut kerne ls during a c c e l e r a t e d age ing i s l i m i t e d . The 

s t u d i e s on a c c e l e r a t e d age ing of ke rne l s may help t o know the 



p o s s i b l e u n d e r s i r a b l e changes tha t the s to red kerne ls may 

undergo during long- term s t o r a g e . 

The p o s s i b l e d e t e r i o r a t i o n tha t might occur a f t e r 12 

months at 25°C, could be known w i th in feu days by ho ld ing 

the kerne l s at 35 or 45°C, a r t i f i c i a l l y . Hence, the p resen t 

i n v e s t i g a t i o n s uere planned to s t o r e the groundnut ke rne l s 

at e l e v a t ed temperatures up to 60 days and monitor the 

changes in s t o r a g e p r o t e i n s , o i l and sugars , 

Obj ect i v e s 

1, To i n v e s t i g a t e the changes in mo is ture , o i l , p r o t e i n s 

and sugar in groundnut kerne ls during a c c e l e r a t e d 

a g e i n g , 

2 , To p r e d i c t the s h e l f - l i f e o f groundnut k e r n e l s . 
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2. REVIEW OF LITERATURE 

2«1 Chemical compos i t ion 

Groundnut i s one of the most concent ra ted foods because 

o f i t ' s high o i l and p r o t e i n con t en t s ( H o f f p a u i r , 1953) . 

liihole groundnut pod c o n s i s t s o f about 20 t o 26 percent , s h e l l s 

and 74 t o 80 percent ke rne l s which inc lude c o t y l e d o n s (about 

72%), skin (4%) and embryo (3%), The groundnut seed con ta ins 

approx imate l y 6 percent mo is ture , 50 percent o i l , 25 percent 

p r o t e i n , 15 pe rcen t ca rbohydra t es , 2 percent crude f i b r e and 

2 p e r c e n t ash. I t a l s o con ta ins an a p p r e c i a b l e amount o f B-

group v i t am ins . Hogev/er, v i t amins A, C and D are p resen t in 

sma l l q u a n t i t i e s (Cobb and Dohnson 1973; Adsule e t a l , , 1989) , 

2 , 1 , 1 P r o t e i n s and Amino Ac ids 

The o r o t e i n content in groundnut ke rne l s has been 

r epo r t ed to range from 21 t o 36- percent (Freeman e t a l . , 1954; 

Cherry e t a l . , 1973; Cobb and 3ohnson, 1973; K h a l i l and Chjghta i 

1983 ) . The p r o t e i n content in 300 t e s t l i n e s grown at ICRISAT, 

I nd i a was found to range from 16.2 t o 28.2, percent ( ICRISAT, 

1985 ) . The p r o t e i n content in groundnut i s i n f l u e n c e d by 

g e n e t i c make up o f the c u l t i v a r s (Basha and Cherry , 1976; 

Nagara j e t a l . , 1984a) . The average p r o t e i n content f o r th ree 

y e a r s in 105 genotypes v a r i ed from 22.7 t o 29.3 percent (Young 

and Hammons, 1973) . Amaya et a l . (1977) r epor t ed that 31 

commerc ia l v a r i e t i e s of groundnut conta ined 22.2 t o 30.4 percent 

p r o t e i n . Other f a vou r s that i n f l u e n c e the p r o t e i n content 

i n c lude f e r t i l i z e r a p p l i c a t i o n (Basha and Pancholy , 1981a) , 
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a g r i c u l t u r a l chemica ls (Uagle e t a l , , 1985) and l o c a t i o n 

/ ( M i l l e r , 1980; Nagara j e t a l . , 1984a) . 

The groundnut p r o t e i n are r e l a t i v e l y r i ch in a c i d i c 

amino ac ids and lou in sulphur con ta in ing amino ac ids (Basha 

and Pacho ly , 1981a) , The l y s i n e , meth ion ine , th r eon ine and 

t ryp tophan have been repor ted as d e f i c i e n t amino ac ids in 

groundnut p r o t e i n s (Aykroyd and Doughty, 1964; n i l l e r and 

Young, 1977) . The g e n e t i c make up s i g n i f i c a n t l y i n f l u e n c e 

the amino ac id compos i t i on in groundnut (Singh and Math, 1981J 

Hovis e t a l . , 1982) . Amaya e t a l . ( l 9 7 7 ) r epor t ed that 

t ryptophan content in the p r o t e in of 37 commercial v a r i e t i e s 

o f groundnut ranged from 1.1 to 1.4 p e r c e n t . 

The p r o t e i n s of rau groundnut e x h i b i t e d , t rue d i g e s t i b i l i t y 

o f 97 percent and b i o l o g i c a l va lue o f 57.9 ( P l i t c h e l l and Beed les , 

1937) , In g e n e r a l , the n u t r i t i v e va lue o f groundnut p r o t e i n i s 

l ou when compared with egg p r o t e i n (FAO, 1970) . This has been 

a t t r i b u t e d to the d e f i c i e n c y o f s e v e r a l e s s e n t i a l amino ac ids 

in groundnut p r o t e i n s . Groundnut f l o u r supplemented u i th 0 ,3 

p e r c e n t methionine and 0,2 percent me th i on ine ,0 ,2 percent 

l y s i n e have been r epo r t ed to i n c r ease p r o t e i n e f f i c i e n c y r a t i o 

by 39 and 41 percent r e s p e c t i v e l y ( A l i d e t a l . , 1981 ) , 

2 . 1 . 2 Carbohydrates 

The carbohydrates content o f groundnut ke rne l s range from 

10 to 20 p e r c e n t . The d e f a t t e d groundnut conta ins about 39 

p e r c en t t o t a l c a rbohydra t e s . The sucrose (14.2?S) and s ta rch 

(12 ,5%) c o n s t i t u t e major carbohydrates in the k e r n e l s . The 
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o the r carbohydrate f r a c t i o n s l i k e h e m i c e l l u l o s e (4%) uerbascose 

( 4 ^ ) s tachyose (I.65S) and monosaccharides ( l . 2 % ) uere present 

in minor q u a n t i t i e s (Tharanathan e t a l . , 1975) , Gupta et a l , 

( 1982 ) observed that the r e was no a p p r e c i a b l e d i f f e r e n c e in 

t h e reducing sugars con ten t o f 25 v a r i e t i e s o f groundnut ( I . I 8 

t o 1.78%), although t h e r e uas c o n s i d e r a b l e v a r i a t i o n in the 

t o t a l sugars content uhich ranged from 7,44 t o 14.24 c o n t e n t . 

P a t t e e e t a l , ( l 9 8 1 a ) determined carbohydrate content o f 

groundnut kerne l s and observed s i g n i f i c a n t , i n f l u e n c e of seed 

s i z e on the content of d i f f e r e n t t ype of sugarso These r e p o r t s 

i n d i c a t e tha t groundnut i s r i ch source of d i e t a r y suga rs . Crude 

f i b r e content of groundnut ranges from 1,2 t o 4,3 p e r c e n t . 

Amount o f crude f i b r e i s more in skin than in the ke rne l s 

( H o f f p a u i r , 1953) . 

2 . 1 , 3 L ip ids 

Groundnut conta ins 35 to 54 percent t o t a l l i p i d s . 

(Freeman e t a l . , 1954, Sanders e t a l , , 1982) , Gupta et a l . 

( 1982 ) observed l i t t l e v a r i a t i o n in o i l content (44.52 t o 

48,68%) o f 325 v a r i e t i e s o f groundnut. However, Nagara j et a l . 

(1984b) observed c o n s i d e r a b l e v a r i a t i o n in the o i l content o f 

10 c u l t i v a r s o f groundnut. S i m i l a r l y , Narashimhachar e t a l . 

(1 985) r epo r t ed 47 to 55 o i l in 14 neu c u l t i v a r s o f groundnut, 

Most o f the seed l i p i d are s t o r ed in c o t y l edons (Yatsu 

and 3acks, 1972) . Groundnut o i l c on ta ins 82 percent o l e i c and 

l i n o l e i c a c ids (Cobb and Johnson, 1973) uhich are cons ide red 

as e s s e n t i a l f a t t y a c i d s . Hence groundnut o i l has high 
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n u t r i t i v e v a l u e . Cons iderab l e g e n e t i c v a r i a t i o n in the f a t t y 

a c i d compos i t ion between Spanish, Runner and V i r g i n i a t ypes 

have been r epor t ed (Fore e t a l , , 1953) , Because of the high 

p r o p o r t i o n of unsaturated f a t t y a c i d s in the o i l , i t has high 

i o d i n e va lue and low s t a b i l i t y or keeping q u a l i t y ( H o l l e y and 

Hamraons, 1968) , Narashimhachar e t a l , ( l 9 8 5 ) r epor ted tha t the 

q u a l i t y parameters such as f r e e f a t t y ac ids ( 0 ,2 t o 1%), 

s a p o n i f i c a t i o n va lue (184 t o 198) and i o d i n e va lue (87 to 99) 

show c o n s i d e r a b l e g e n e t i c v a r i a t i o n . Groundnuts groun at 

d i f f e r e n t l o c a t i o n s e x h i b i t e d s i g n i f i c a n t v a r i a t i o n in i o d i n e 

v a lue (82,04 to 101 ,52 ) , S a p o n i f i c a t i o n va lue ( lOO to 207) and 

pe r c en t f r e e f a t t y a c i d s (0 ,3 to 2,08%) ( N a g a r a j , 1984 ) , 

P a t t e e e t a l , ( l982a and b ) r epo r t ed tha t i od ine va lue i s 

s i g n i f i c a n t l y h igher in sma l l e r seeds . Thus, the o i l q u a l i t y 

in groundnut kerne ls i s i n f l u enced by s e v e r a l parameters such 

as g e n e t i c background, l o c a t i o n and s e e d s i z e , 

2 . 1 , 4 Minera l s 

T o t a l m inera l s content in groundnut ranged from 1,8 t o 

3 ,1 percent (Freeman et a l . , 1954 ; N , A , S . , 1981j Gopalan, 

e t a l , , 1982) . I t i s a good source of phosphorus (0 .25 to 

0 .66%) . Potassium ( 0 . 5 t o 1.13%), ca lc ium (0 .2 t o 0 ,8%) , 

magnesium ( 0 . 9 t o 0.34%) and i ron (18 to 1000 u g / g ) . The 

o the r minera l s l i k e z i n c , sulphur, manganese, copper and boron 

a re a l s o present in a p p r e c i a b l e amounts (De r i s e et a l , , 1974; 

Hu l l o ck , 1980; Gaines and Hammons, 1981; Branch and Gaines, 

1983 ) . 
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2 . 1 , 5 Vitamins 

Groundnut i s an e x c e l l e n t source of s e v s r a l B-complex 

v i t am ins such as r i b o f l a v i n ( l .Q5 to 1.57 ug/g ) , th iamine 

( 8 . 5 t o 14,00 ug/g ) and n i a c in (88 to 200 ug/g ) (Freeman 

e t a l , , 1954) , I t a l s o con ta ins c o n s i d e r a b l e amount of v i tamin 

C but p r a c t i c a l l y no v i tamins A, C or D. 

2 , 2 E f f e c t s of s t o r a g e on n u t r i t i o n a l q u a l i t y of groundnut 

The carbohydrate and p ro t e in components o f groundnut are 

more p r e f e r a b l e f o r mold and i n s e c t i n f e s t a t i o n e s p e c i a l l y 

under f a v o u r a b l e c o n d i t i o n s . The o i l content o f ke rne l s i s 

a l s o prone to o x i d a t i v e and h y d r o l y t i c d e t e r i o r a t i o n , Houever, 

mo is ture content and s t o r a g e temperatures of groundnut kerne l s 

are a l s o c r i t i c a l in any s i t u a t i o n . S to rage s t a b i l i t y o f 

groundnuts and groundnut based foods i s s i g n i f i c a n t l y i n f l u enced 

by the p r a c t i c e s employed in h a r v e s t i n g , curing and s h e l l i n g 

t h e peanuts . 

The high amount o f o i l in groundnut ke rne l , mo is ture 

c o n t e n t , and s t o r a g e temperatures are r e s p o n s i b l e f o r changes 

occur ing in groundnuts dur ing s t o r a g e . Raw and s h e l l e d 

groundnuts r e q u i r e more c a r e f u l and c o n t r o l l e d s t o r a g e than 

the i n s h e l l groundnut to r e t a i n t h e i r e d i b l e q u a l i t y , (Uoodroo f , 

1983 ) , Mechan ica l l y d r i ed groundnuts l o s t 1,8 pe rcen t grade 

p o i n t s during 90 days s t o r ag e as compared to only 0,3 percent 

g rade po in t in f i e l d d r i ed groundnut ( Pe r son , 1.974). Sanders 

e t a l , (1981) c a r r i e d out s tud i e s on groundnuts s t o r ed in f i v e 
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d i f f e r e n t uarehouses . They found that excess mo i s ture , high 

t empera ture , mechanical damage, and l eng th of s t o rage were 

r e l a t e d t o s t o r a g e l o s s e s in groundnut. But s t o r a g e c o n d i t i o n s 

had l i t t l e e f f e c t on sensory c h a r a c t e r i s t i c s (Branch et a l , , 

1987J Branch et a l , , 1988) , 

The n i t r o g en i n t r o d u c t i o n i n t o porous i n t e r s t i c e s o f 

p a r t i a l l y d e f a t t e d groundnut kerne l p r o v i d e a l onger s h e l f -

l i f e than con ta in ing atmospher ic a i r (Pominski Pearce et a l , , 

1975 ) , The s t a b i l i t y o f groundnut o i l dur ing s t o r a g e was 

found to be dependent on i t s l i n o l e i c ac id content (Fore et a],, 

1953 ) , Hexane was found to be the best s o l v e n t to e x t r a c t 

raaxiroum o i l from groundnut, but such hexane e x t r a c t e d o i l uas 

more s u s c e p t i b l e t o i n c r e a s e in the a c i d i t y (He i ka l e t a l , , 

1973 ) , Raw s h e l l e d groundnuts can be s a f e l y s t o r ed at 4°C f o r 

at l e a s t 5-6 months b e f o r e p h y s i o l o g i c a l changes occur in the 

seed and s l o u but constant o x i d a t i o n o f o i l beg ins ( S t . A n g e l o 

and Dry, 1975) . Inc rease in the f r e e sugars and amino ac id 

f r a c t i o n s uas obse r ved , due to h y d r o l y s i s o f s tarch and 

p r o t e i n s in groundnut ke rne l s c on ta in ing about 9 percent 

o i s t u r e during s t o r a g e of 5 and 7 months. There uas a l s o a 

d e c r e a s e in phospho l ip id con ten t , i n c r ea s e in t o t a l l i p i d 

con ten t but i o d i n e va lues were not changed ( P a t t e e et a l , , 

1982a ) , During s t o r a g e o f groundnut b u t t e r , penta and 

hexa-hexana ls were produced by au t ox i da t i on o f l i n o l e a t e s and 

deve loped r a n c i d i t y in the samples ( Fo re e t a l , , 1976) , 

Temperature near about 0°C, RH 65 pe r c en t , i n i t i a l mo is ture 

about 7 pe rcen t odour l ess and w e l l v e n t i l a t e d s t o r a g e environment 

i s necessary f o r keeping i n i t i a l q u a l i t y o f groundnut (Uoodroo f , 

1983 ) . 

m 



1Q 

2 , 2 , 1 E f f e c t s of s t o r ag e temperature and s t o r ag e 
s t r u c t u r e on n u t r i t i o n a l q u a l i t y o f groundnut 

Tango e t a l , (1974 ) concluded tha t 50 to 70 pe rcen t 

r e l a t i v e humidity o f f e r e d best c o n d i t i o n s f o r s t o rage of 

groundnuts upto 9 months at ambient t empera ture . Free amino 

a c i d s uere found t o be increased in a l l seeds during c o l d 

s t o r a g e (4°C and RH 65%) except pheny la l an ine f o r f i r s t 6 

t o 7 months, then again found to be reduced upto nine month o f 

s t o r a g e ( P a t t e e e t a l . , 1981b). The s t a b i l i t y o f o i l uas 

much g r e a t e r u i t h i n groundnut kerne l dur ing s t o rage at 50°C 

than correspond ing e x t r a c t e d o i l , (Adnan e t a l , , 1981 ) . 

S t o r a g e o f unshe l l ed groundnut at 10°C and 7G percent r e l a t i v e 

humidi ty or at 5°C and 60 percent r e l a t i v e humidity r e s u l t e d 

in e s s e n t i a l l y unchanged ac id va lue and pe rox ide number f a r 

12 months, (Uematsu and I s h i l , 1981) , The percent f r e e f a t t y 

a c i d s were increased in innocu la ted groundnut ke rne l s u i th 

A s p e r g i l l u s and Rhizopus spp, u i t h i n 5 days at 20°C (Abde1-Rahman, 

1982 ) , 

Groundnuts packaged in c l o t h bags and s to red at 4°C 

and 65 percent RH, uere found to dec rease in o x i d a t i v e s t a b i l i t y 

dur ing s t o r a g e ( P a t t e e e t a l , , 1982b) . S to rage of groundnut 

pods and ke rne l s in d i f f e r e n t c o n t a i n e r s under ambient 

c o n d i t i o n s (32,4 + 5°C and 52,1 + 6,1% RH) r e s u l t s dec rease 

in p r o t e i n and o i l content and i n c r ea s e in f a t t y a c i d content 

u i t h s t o r a g e t ime (Ramamoorthy and K a r i v a r a t h r a j , 1986) , The 

d e f a t t e d groundnut k e r n e l s , u i th 2 ,5 pe rcen t • moistui^ e and 

25,9 percent f a t packaged in f l e x i b l e pouches had s t o r ag e l i f e 
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o f 120 days at 27°C and 62 percent r e l a t i v e humidity 

(Mahadeviah at a l . , 1982) , She l l ed remoistened ( l 6 , 6 % ) 

groundnuts were s t o r ed at 27°C in atmosphere c on ta in ing oxygen 

( 1 . 5 ^ ) accumulated high l e v e l s o f a f l a t o x i n s (U i l s on and Day, 

1976 ) , Groundnuts s t o r ed at 26°C f o r one year in an atmosphere 

c o n t a i n i n g 60 percent CO^, uhen CO2 uas not r e c i r c u l a t e d in 

the b in , the humidity and mois ture were increased and 

a l t i m a t e l y molding was occured (U i l son e t a l . , 1985) , S t o r ag e 

o f r e f i n e d groundnut o i l in t i n c on ta ine r s inc reased pe rox ide 

v a l u e and ca rbony l s in hot humid and co ld c l ima t e but i t uas 

remained accep tab l e f o r a per iod of one year (Arya et a l , , 

1975 ) , Houever, A l ikha-Yousuf et a l , ( l 9 7 9 ) r epo r t ed tha t 

rau groundnut o i l uas s t a b l e h y d r o l y t i c a l l y and o x i d a t l v e l y 

f o r 660 days in mild s t e e l and t i n c o n t a i n e r s , Arya e t a l « 

( 1972 ) s t o r ed f r e sh r e f i n e d and f o r t i f i e d groundnut o i l with 

x/it, A in t i n c o n t a i n e r s , they found, f r e e f a t t y ac id content 

and pe rox ide va lue uere increased and l o s s o f v i tamin A during 

s t o r a g e o f 6 and 12 months, 

2 , 2 , 2 E f f e c t s o f s t o r a g e p e r i od on n u t r i t i o n a l q u a l i t y 
o f groundnut 

S t o r a g e o f groundnuts, in s h e l l or s h e l l e d in dark at 

33°F f o r th ree year d id not shou c o n s i d e r a b l e changes in 

s o l u b l e p r o t e i n s but s t o r ed at 75 + 10°F in dark or l i g h t 

dropped in s o l u b l e p r o t e i n s con ten t in both s h e l l e d and in 

s h e l l form ( P i c k e t , 1948) , During s t o r a g e , p e r o x i d a t i o n 

i n c r eased u i th t ime and recove ry o f s a l t s o l u b l e f r a c t i o n 

inc r eased and s a l t i n s o l u b l e f r a c t i o n decreased ( S t . Angelo 

and Dry, 1975) , Losses in p r o t e i n c oncen t r a t e s and i s o l a t e s 
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prepared from 36 and 18 month s to red groundnut seeds have 

been r epor t ed by Ahmed and Schmidt ( 1979 ) . Free amino ac ids 

were increased in a l l seed s i z e except pheny la l an ine which 

was decreased u i th an i n c r ease in seed s i z e during co ld (4 °C , 

65% RH), s t o r a g e ( P a t t e e e t a l . , 1981b) . The l e v e l s of 

ca rbohydra t e content in groundnut ke rne l were s i g n i f i c a n t l y 

a f f e c t e d during co ld (4°C and 65% RH) s t o r a g e with t ime , 

excep t r a f f i n o s e and r i b o s e ( P a t t e e e t a l . , 1981a) . Stachyose 

and pep t i d e ( u n i d e n t i f i e d N con ta in ing compound) shoued constant 

d e c r ease with s t o r a g e t ime ( P a t t e e e t a l , , 1982a) . 

Cold s t o r ag e of groundnut (0-2°C and 4-6°C f o r two y e a r s ) 

was found t o e x h i b i t 0.3 percent ac id va lue and 85 pe rcen t 

ge rmina t i on pouer and q u a l i t y o f these seeds remained u n a f f e c t e d 

f o r about 2 months a f t e r removing from co ld s t o rage (Lam and 

Oe lbose , 1978) . Groundnut ke rne l s i nocu la t ed u i th A s p e r g i l l u s 

f l a v u s and non- inocu la t ed samples conta ined 11.5 percent to 

14.5 percent f r e e f a t t y ac ids a f t e r s i x weeks o f s t o r ag e 

(Beuchat and Koeh le r , 1979) . Groundnut ke rne l s immersed in 

hot water ( 79 °C ) f o r 90 seconds showed low pe rox ide v a l u e , 

a c i d va lue and l i poxygenage a c t i v i t y than non-immersed ke rne l s 

dur ing s t o r ag e under n o n - r e f r i g e r a t e d c o n d i t i o n s o f 2, 5 and 

8 months (Branch e t a l . , 1987 and Branch et a l . , 1988)o 

Recons t i tu t ed p a r t i a l l y d e f a t t e d groundnut kerne l s l o s t 38 

pe rcen t t o c ophe ro l in the f i r s t 8 days (Adnan et a l . , 1961) . 

^ va lue of 10 was a t t a in ed in the ghani groundnut 

o i l w i th in a week and that o f e x p e l l e r o i l a t tended in 7 

weeks at 91 percent r e l a t i v e humidity (Gopalkr ishnan and 
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Prabhakar, 1984 ) . The a f l a t o x i n in groundnut o i l degraded in 

s u n l i g h t was not r egene ra t ed when s to r ed in dark f o r 6 months 

(Shantha and S r e e n i v a s , 1980) , 

2 , 2 , 3 E f f e c t s o f s t o r ag e on n u t r i t i o n a l q u a l i t y o f 
groundnut products 

S h e l l e d , roas ted and s a l t e d groundnut r e q u i r e s adequate 

[Package p r o t e c t i o n as the s t o rage l i f e o f such groundnuts i s 

about t h r e e weeks at room temperature ( S h e u f e l t and Young, 

1977 ) . Roas ted , s a l t e d - i n - t h e - s h e l l groundnut normal ly had 

a s h e l f - l i f a o f 4 t o 6 weeks. The a n t i o x i d a n t , t e r t i a r y bu t y l 

hydroquinone (TBHQ) has been r epor t ed t o double the s h e l f - l i f e 

r oas t ed peanuts (Hoover and Nathan, 1980) . A s h e l f - l i f e o f 

c r i s p n e s s o f roas ted and s a l t e d sp i eced groundnuts under 

s tandard Indian c ond i t i on (65?5 RH and 27°C) uas 180 days in 

vacuum packaged p o l y s t e r and polyaminant pouches. The u l t r a 

v i o l e t rays and temperature increased the r a n c i d i t y r a t e s and 

p e r o x i d e v/alue and made product unaccep tab le w i th in shor t 

p e r i o d (20-60 days ) depending on s t o r a g e c o n d i t i o n s 

Balasubramanyam e t a l . , 1983) . S to rage of groundnut bu t t e r i s 

- r k e d l y i n f l u enced by t empera ture . Candies conta in high 

amount o f f a t and t h i s l i m i t s I t ' s s h e l f - l i f e (Uoodroo f , 1974) . 

S t o r ag e o f in about 50 percent l o s s o f o i l , i n c r e a s e in f r e e 

f a t t y ac ids and u n s a p o n i f i a b l e matter and poor hydrogenation 

c h a r a c t e r i s t i c uas 15 percent in 48 hrs and 80 pe rcen t a f t e r 

4 days o f s t o r a g e at 26°C (Godwin, 1987) . 
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3. MATERIAL AND METHODS 

3.1 M a t e r i a l 

3 . 1 . 1 S eeds 

The f r e s h l y harves ted pods o f tuo popular groundnut 

v a r i e t i e s 3L-24 and SB~XI, uere ob ta ined from the P a s t -

Graduate I n s t i t u t e Farm, Mahatma Phule A g r i c u l t u r a l 

U n i v e r s i t y , Rahur i , The pods uere s h e l l e d manual ly , the 

k e rne l s c l eaned , d r i ed at 45°C and hea l thy and bo ld ke rne l s 

were s t o r ed at three d i f f e r e n t temperatures in c l o t h bags 

u n t i l used f o r f u r t h e r a n a l y s i s , 

3 . 1 . 2 Chemicals 

Most o f the chemica ls used in t h i s study uere a n a l y t i c a l 

g rade (BDH, Sarabhai M, Chemicals or E, Merck , ) DL-Methionine 

and F o l i n""CiocaIteu 1 r eagents uere obta ined from S i s co Research 

Labo ra t o r y , Bombay, Ninhydrin uas obta ined from Fluka AG, 

Chero-Bovina Serum albumin uas obta ined from Romali American 

P r e p a r a t e wh i l e L, t ryptophan uas obta ined from Loba Chemicals , 

Bombay, 

3 .2 Methods 

An exper iment in f a c t o r i a l comple t l y randomised b l o ck 

des i gn (F-CRD) was planned to i n v e s t i g a t e the e f f e c t o f 

a c c e l e r a t e d age ing on the groundnut k e r n e l s , 

( a ) S to rage pe r i od - 5 ( Dec. 1988 to Feb. 1989) 

10, 20, 30, 40, 50 and 60 days 

(Conside r ing 0 days as c o n t r o l ) 
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( b ) S to rage temperatures - 3 

i ) 25 + 2°C 

i i ) 35 + 2°C 

i i i ) 45 + 2°C 

( c ) V a r i e t i e s - 2 

i ) 3L-24 

i i ) SB-XI 

For each temperature t r ea tment , a sample of 500 g kerne l s 

UBS s t o r ed in 6 s epara t e c l o t h bags . Temperatures were ad jus ted 

to 25, 35 and 45 °C in th r e e separa t e i n cuba t o r s . A f t e r 

a p p r o p r i a t e s t o rage p e r i o d , one bag from each incubator was 

removed f o r a n a l y s i s . The ke rne l s uere m i l l e d to 40 mesh t o 

de t e rmine mo is ture , o i l and ash. The d e f a t t e d meal uas f u r t h e r 

ground t o 100 mesh to e s t ima te p r o t e i n s , sugars , amino ac id 

and s o l u b l e p r o t e i n s . The o i l e x t r a c t e d in Soxh l e t apparatus 

uas used f o r a n a l y s i s o f f a t c o n s t a n t s . Each ana lyses uas 

c a r r i e d out in t r i p l i c a t e and the r e s u l t s are s t a t i s t i c a l l y 

ana l y s ed , 

3 . 2 . 1 Mo is ture , crude p r o t e i n and crude o i l 

These uere es t imated by the standard procedures of 

A .O ,A .C . (1980 ) , 

3 . 2 . 2 Free amino ac ids 

One gram of d e f a t t e d groundnut meal uas e x t r a c t e d u i th 

25 ml of 80 percent (u/u) b o i l i n g e t h a n o l . The e x t r a c t i o n 
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uas r epea ted f our t imes by c e n t r i f u g a t i o n at 10,000 x g f o r 

15 min. The comtiined e t h a n o l i c e x t r a c t uas then evapora ted 

to about 8 to 10 ml and contents uere d i l u t e d to 100 ml 

u i th d i s t i l l e d u a t e r . The aqueous e x t r a c t uas used f o r the 

deter-mination of f r e e amino a c i d s and reducing sugars . The 

f r e e amino ac ids content in the aqueous s o l u t i o n s uere 

determined by the c o l o r i m e t r i c method o f Rosen (1957) using 

L - l e u c i n e as r e f e r e n c e s tandard . 

Reagents : 

Cyan id e - a c e t a t e b u f f e r : Sodium cyanide (0,01 m) uas 

prepared by d i s s o l y i n g 0.49 g o f sodium cyanide in 1000 ml 

o f d i s t i l l e d u a t e r . Ace ta t e b u f f e r (O.OI m, pH S,i) uas 

prepared by d i s s o l v i n g 350 g o f sodium a c e t a t e in 256 ml of 

d i s t i l l e d uater con ta in ing 66 ml o f g l a c i a l a c e t i c a c i d . The 

pH uas ad jus ted to 5 .4 and the volume made to 1000 ml u i th 

d i s t i l l e d u a t e r . The c y a n i d e - a c e t a t e b u f f e r uas then prepared 

by mixing 20 ml sodium cyanide ui th 980 ml of a c e t a t e b u f f e r . 

Ninhydr in : I t uas prepared by d i s s o l v i n g 3 g n inhydr in in 

100 ml of 2 methoxy-a thano l , 

. Isopropanol : ( d i l u t e d ) I sopropanol uas d i l u t e d u i th uater 

in 1 : l ( v / v ) p r o p o r t i o n . 

Standard L-leucin.e_ : I t uas prepared by d i s s o l v i n g 10 mg 

L -Leuc ine in 100 ml d i s t i l l e d u a t e r . Th is s o l u t i o n conta ined 

100 l̂ g o f L - l euc ine/ml . 
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Procedure : 

The a p p r o p r i a t e l y d i l u t e d e x t r a c t (0 .2 m l ) uas heated 

f o r 15 min, in a b o i l i n g water bath a f t e r add i t i on o f 0.5 ml 

o f cyan ide a c e t a t e b u f f e r (pH 5 . 4 ) and 0.5 ml of 3 percent 

n i n h y d r i n . Immediately a f t e r removing the sample tubes from 

ua t e r bath, 5 ml of i s o p ropy l a l c o h o l ( l : l u a t e r , d i l u e n t ) 

uas added. The tubes were then shaken v i g o r o u s l y on cyc lomix 

f o r about one minute and a l l oued to c o o l at room tempera ture . 

The i n t e n s i t y of co lour uas read at 570 nm. The concen t ra t i on 

o f aminoacids uas c a l c u l a t e d from a standard curve prepared 

from L - l e u c i n e by the same procedure using 0, 10, 20, 40 and 

60 ug o f L - l e u c i n e . 

3 . 2 , 3 Reducing sugars 

The aqueous e x t r a c t prepared f o r the de t e rmina t i on o f 

f r e e amino ac ids uas used f o r de te rmin ing the reduc ing sugars 

by the arsenomolybdate reagent method o f Nelson ( 1944 ) . 

Reagents ; 

Copper su lphate reagent : I t uas a mixture o f 25 par ts 

o f r eagent A and one par t o f reagent B ( v / v ) . 

' This s o l u t i o n conta ined 25 g Na2C03 (anhydrous ) , 

25 g R o c h e l l e s a l t , 20 g NaHCOj and 200 g NajSO^ (anhydrous) 

in 1000 ml. 

B : 15 pe rcen t CuSO^ con ta in ing 1 to 2 drops of 

c oncen t ra t ed i q q 
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Arsenomolybdate reagent : I t uas prepared by d i s s o l v i n g 25 g 

ammonium molybdate in 450 ml u a t e r . To t h i s 21 ml of 

c oncen t r a t ed H2S0^ ac id uere added f o l l o w e d by 3 g sodium 

a r s e n a t e d i s s o l v e d s e p a r a t e l y in 25 ml u a t e r . The contents 

uere mixed and incubated o f 37° f o r 48 h rs . 

Standard D-q lucose : D-g lucose (lOO mg) uere d i s s o l v e d in 

100 ml of d i s t i l l e d w a t e r . This s o l u t i o n conta ined 1 mg 

D-g lucose per ml. From t h i s s t ock s o l u t i o n ( lO ml ) uere 

d i l u t e d to 100 ml u i th u a t e r . This s o l u t i o n conta ined 100 

ug D-glucose/mlo 

Procedu re : 

To 1 ml of the a p p r o p r i a t e l y d i l u t e d sample e x t r a c t , 

1 ml of copper su lphate reagent uas added, mixed and heated 

f o r 20 min, in a b o i l i n g uater ba th . The tubes uere coo l ed 

and 1 ml of arsenomolybdate reagent uas added to i t . The 

mixture uas d i l u t e d to 8 ml and absorbance uas measured at 

520 nm. The t o t a l reducing sugars uere c a l c u l a t e d from a 

standard curve prepared by the same procedure us ing 

D-g lucose at 0, 10, 40, 80 and 100 ug/ml, 

3 , 2 , 4 Acid va lue 

Reagents : 1, Fat s o l v e n t ( a l c o h o l + pe r t r o l ium e t h e r . 

50:50 v / v ) ' 

2 , Potassium hydrox ide 0,01 N 

3, Phenolphthalein ind ica tor , 

Procedure : 

Oil samples (2 g ) uas accurately ueighed and dissolved 

in 25 ml of f a t solvent in a conical f l a s k , Phenolphthalein 
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i n d i c a t o r (3 t o 4 d r o p s ) uas added to f l a s k and mixed 

tho r ough l y . The contents uere t i t r a t e d with 0,01 l\l 

potassium hydrox ide until f a i n t p ink co lour p e r s i s t e d f o r 20 

t o 30 seconds . The amount of a l k a l i r equ i r ed f o r 

n e u t r a l i z a t i o n uas used f o r the c a l c u l a t i o n of ac id v a l u e s . 

( V o l . o f KOH r equ i r ed f o r sample-
KOH requ i r e ! 

.ght o f samp. 
Acid va lue = V o l . o f KOH r equ i r ed f o r b l ank ) ^ 

Ue iqht o f sample ^ u . ^ b n 

3 ,2 .5 Iod ine va lue 

1. Fat s o l v e n t (CHCl^) 

2 . Nanus reagent : 13,2 g pure i od ine d i s s o l v e d 
in 1 l i t r e a c e t i c ac id by h e a t i n g , 3 ml of 
b romine s o l u t i o n uas added to t h i s a f t e r c o o l i n g , 

3 . Potassium i o d i d e , 15 p e r c e n t . 

4 . Sodium t h i o s u l p h a t e (Na2S202) 0.1 N 

5 . Starch i n d i c a t o r 1 percent 

Procedure : O i l (0 .25 g ) uas ueighed a c cu ra t e l y in 250 ml 

g l a s s s toppered f l a s k and d i s s o l v e d in 10 ml o f f a t s o l v e n t 

(CHCl^). 25 ml of Hanus i o d i n e s o l u t i o n uas added to it by 

d r a i n i n g p i p e t t e in d e f i n i t e t ime and a l lowed to stand f o r 

30 min in dark . The contents of the f l a s k uas shaken 

o c c a s i o n a l l y . Subsequent ly , 10 ml of 15 percent KI s o l u t i o n 

uas added and mixed thouroughly and 100 ml f r e s h l y b o i l e d 

and coo l ed uater uas added, uashing doun any f r e e i o d i n e on 

s t o p p e r . T i t r a t e d ' I ' u i th standard 0.1 M Na2S203, adding 

i t g r a d u a l l y , u i th constant shaking u n t i l y e l l o u turns 

a lmost c o l o u r l e s s . The f eu drops o f s ta rch i n d i c a t o r were 
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added and cont inued t i t r a t i o n u n t i l b lue e n t i r e l y d i sappea red . 

Conducted tuo blank de t e rm ina t i ons along with samples. 

( B - S ) X N o f Na2S203 
I od ine Value = —— — x 12 69 

Ue iqht o f sample ( g ) 

Uhere 

B a Vo l , o f r equ i r ed f o r blank 

S = V o l . o f Na2S202 r equ i r ed f o r sample 

3 . 2 , 6 S a p o n i f i c a t i o n va lue 

R eaqents 

1. A l c o h o l i c KOH : 40 g KOH and 45 g CaO ( g r a n u l a t e d ) 
uere crushed to pouder and d i s s o l v e d in 1 l i t . a l c o h o l . 
Next day morning f i t e r e d in c l ean dry 9.5 b o t t l e . 

2 . 0 .5 N HCl 

3 . 0,2 percent pheno lp tha l e in i n d i c a t o r s o l u t i o n in 
50 percent e thano l 

P rocedur e 

About 2 .5 g o f o i l sample uas taken i n t o 250 ml 8 r lenmeyer 

f l a s k , to t h i s 25 ml o f a l c o h o l i c KOH s o l u t i o n uas added by 

d r a i n i n g pip-et in d e f i n i t e t ime . The f l a s K connected with a i r 

condenser and b o i l e d u n t i l the f a t uas s a p o n i f i e d (about 30 m i n . ) . 

The f l a s k c o o l e d , and t i t r a t e d with 0.5 N HCl, using pheno lp tha l e in 

as an i n d i c a t o r . Blank was c a r r i e d out along with sample, used 

same p i p e t f o r measuring KOH s o l u t i o n and dra ined in same t ime . 

C a l c u l a t i o n s 

^ 2 8 05 
Weight o f sample ( g ) 

Uhere 

B = ml o f 0.5 N HCl r equ i r ed f o r blank 

S = ml of 0.5 N HCl r equ i r ed f o r sample 
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3 ,2 ,7 P e r ox i d e va lue 

Reagents 

1. A c e t i c a c i d - c h l o r o f o r m so lu t i on 

- Mixed th r ee volumes of a c e t i c ac id u i th tuo 
volumes o f ch lo ro fo rm 

2. Saturated potassium i od i d e s o l u t i o n 

- D i s so l v ed excess KI in f r e s h l y b i o l e d H2O 

3 , Standard sodium th i o su lpha t e s o l u t i o n : prepared 

0,1 N Na2S202 s o l u t i o n and d i l u t e d to 0,01 N with 

f r e s h l y b o i l e d and coo l ed H2D, Standard ized by 

us ing K2Cr20^, 

4 , 1 percent s tarch s o l u t i o n 

Procedure 

Accura t e l y weighed 2,5 g o i l in er lenmeyer f l a s k . To 

t h i s 30 ml of a c e t i c a c i d - c h l o r o f o r m s o l u t i o n uas added and t h i s 

was f o l l o u e d by add i t i on of 0,5 ml of standard KI s o l u t i o n and 

s u i r r l e d to d i s s o l v e KI s o l u t i o n and kept f o r 2 minutes with 

o c c a s i o n a l shaking. A f t e r 2 minutes shaking , 30 ml of uater uas 

added. The con ten ts were s l o u l y t i t r a t e d u i th 0.01 N Na2S203 

u i t h v i g rous shaking u n t i l y e l l o u co lour uas almost d i sappeared . 

S tarch i n d i c a t o r uas added and t i t r a t i o n uas cont inued ui th 

v i g r o u s shaking, u n t i l blue co l our j u s t d i sappeared , A blank 

de t e rm ina t i on u i thout o i l sample uas a l so conducted in the same 

manner, 

C a l c u l a t i o n s 

p . v . = 
Weight of sample ( g ) 

Where B = ml o f Na2S203 r equ i r ed f o r blank 

S = ml of Na2S202 r equ i r ed f o r sample 
N = no rma l i t y o f Na^S202 s o l u t i o n 
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3 ,3 S t a t i s t i c a l a n a l y s i s 

The data obta ined in the experiment uare analysed f o r 

s t a t i s t i c a l s i g n i f i c a n c e by the methods of Panse and Sukhatrae 

( 19B7 ) . 
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4. RESULTS AND DISCUSSION 

The r e s u l t s obta ined on the chemical changes in groundnut 

dur ing a c c e l e r a t s d ageing f o r 60 days are presented and b r i e f l y 

d i scussed in t h i s s e c t i o n , 

4 ,1 Mo is ture 

The changes in moisture content during a c c e l e r a t e d age ing 

a re presented in Table 1, The t e s t of s i g n i f i c a n c e f o r e f f e c t s 

o f s t o rage p e r i o d , temperature and v a r i e t y are g iven in Table 2 

w h i l e t h e i r i n t e r a c t i o n e f f e c t s are summarised in Table 3, The 

mo i s ture content uas found to decrease during s t o r a g e . There 

was a g r e a t e r r educ t i on in moisture content in the kerne l s 

s t o r e d at 45°C f o l l o w e d by the kerne ls he ld a t 35°C. The trend 

was s i m i l a r in both the v a r i e t i e s . There was a s i g n i f i c a n t 

r educ t i on in mois ture content u i th the" l ength of s t o rage and 

s t o r a g e temperatures ( Tab l e 2 ) , Resul ts i nd i c a t ed that the r a t a 

o f moisture l o s s was g r e a t e r in the groundnut kerne ls which 

were he ld at h i gher t emperatures . 

The reduct ion in mois ture content during s t o rage i s 

d e s i r a b l e f o r the increased s h e l f - l i f e of the groundnuts ( y o o d r o o f , 

1945J Uoodroo f , 1983) . The moisture content o f the ke rne l s 

i s one o f the most c r i t i c a l f a c t o r s which determine the 

s t o r a g e s t a b i l i t y o f the groundnuts (Sanders e t a l . , 1981 ) , 

The moisture content in the groundnuts s t o r ed in c l o th 

bags at 25°C was found t o decrease from 4.2 t o 3 .8 percent 

'02185 
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Table 2 : Tes t of s i g n i f i c a n c e f o r changes in mois ture 
) in groundnut kerne l 

Fac to rs Mo is ture {%) 

S t o r ag e pe r i od ( d a y s ) 

10 4.57 

20 4,07 

30 3.68 

40 3,47 

50 3.34 

60 3,11 

CD at 5% 0.07 

S t o r a g e temperature _+ 2°C 

25 4.72 

35 3.57 

45 2.84 

CD at 5% 0,06 

l/ariety 

3L-24 3.97 

SB-XI 3.45 

CD at 5% 0.04 
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Tab le Sĵ "): I n t e r a c t i o n between s t o rage pe r i od x v a r i e t y 

S t o r a g e p e r i od V a r i e t y nean 
( d a y s ) 3L-24 SB-XI 

10 4.757 4.218 4.487 

20 4,523 3.629 4.076 

30 4.031 3.328 3.679 

40 3.699 3.244 3.472 

50 4.072 3.158 3.615 

60 3.274 2.932 3.103 

l̂ lean 4.059 3.418 3.739 

CD at 5% 0.104 

( b ) I n t e r a c t i o n between s t o r ag e pe r i od x temperature 

S to rage pe r i od Temperature ( ° C ) nean 
( d a y s ) 25 35 45 

10 5.070 4.550 3.842 4.487 
20 5.037 3.933 3.258 4.076 
30 4.613 3.607 2.818 3.679 
40 4.585 3.277 2.553 3.472 
50 4.553 3.103 3.188 3.615 
60 4.202 2.950 2.158 3.103 
flean 4.677 3.570 2.970 3.739 

CD at 555 0.127 

( c ) I n t e r a c t i o n between v a r i e t y x temperature 

V a r i e t y Temperature ( ° c ) nean 
25 35 45 

3L-24 4.839 3.768 3.571 4.059 
SB-XI 4.514 3.372 2.369 3.418 
Mean 4.677 3.570 2.970 3.730 

CD at 5% 0.073 
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a f t e r 6 months and to 3 .4 percent i f t e r 12 months (Gangai , 

1989 ) . In the present s tudy , the va lue of 3 .4 percent f o r 

mo is ture content uas observed uhen tha kerne ls uere s t o r ed 

f o r 40 days at 35°C or 30 days at 45°C i n d i c a t i n g that the 

changes in moisture a f t e r 12 months s t o r ag e at 25°C may be 

s i m i l a r t o the changes in moisture content a f t e r only 30 

days o f s t o rage a t 45°C. 

4 , 2 Crude p r o t e i n 

The changes in crude p r o t e i n in d e f a t t e d meal o f 

groundnut 'during a c c e l e r a t e d age ing c o n d i t i o n s are shoun 

in Table 4 . The t e s t o f s i g n i f i c a n c e f o r f a c t o r s of ageing 

( T a b l e 5 ) and t h e i r i n t e r a c t i o n e f f e c t s (Tab le 6 ) are a l so 

c a l c u l a t e d . The p r o t e i n content in the d e f a t t e d meal of 

groundnut uas about 50 percent in both the v a r i e t i e s . The 

p r o t e i n content uas found to inc r ease s i g n i f i c a n t l y a f t e r 

40 days of s t o rage a t s t o r ag e temperature of 35°C and 45°C. 

The cumulat ive e f f e c t s of pe r i od and temperature of s t o r ag e 

were a l s o s i g n i f i c a n t . The p r o t e i n content uas found to 

i n c r e a s e from 50.3 percent (25°C and 10 days ) t o 51.6 percent 

(45°C and 50 days ) in 3L-24. The t rend uas a l s o s i m i l a r 

in the o ther v a r i e t y . 

An i n c r ease in the p r o t e i n content during s t o r ag e can 

be a t t r i b u t e d t o the l oss in mois ture from the k e r n e l s . 

The g r e a t e r l o s s e s in the mois ture occured at h igher 

t empera tures a f t e r 50 and 60 days of s t o r a g e . Hence 

s i g n i f i c a n t i n c r e a s e in the p r o t e i n content uas n o t i c e d at 

h i oher s t o r ag e temperature f o r 50 and 60 days . The changes 
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Tab l e 5, Test o f s i g n i f i c a n c e f o r changes in crude 
p r o t e i n content in groundnut ke rne l 

Factors Crude p r o t e i n {%) 

S t o r a g e pe r i od ( d a y s ) 

10 49.65 

20 49,65 

30 50,38 

40 50.55 

50 51,18 

60 51 ,41 

CD at 0.44 

S t o r a g e temperature 4. 2°C 

25 49.62 

35 50.46 

-̂ 5 51.34 

CD at 5% 0.31 

V a r i e t y 

JL-24 50,88 

SB-XI 50,05 

CD at 5^ 0,25 
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Tab le 6 ( a ) : I n t e r a c t i o n between s to rage pe r i od x v a r i e t y 

\/ariety Fie an 
( d a y s ) 3L-24 5 B-X I 

10 50.464 48.869 49.567 

20 50,511 48.847 49.679 

30 50.603 50.157 50.380 

40 50.818 50.344 50.581 

50 51.143 51 .221 51.182 

60 51.791 51.002 51.407 

Mean 50.889 50.077 50.483 

CD a t 5% 0.62 

( b ) I n t e r a c t i o n between s t o r ag e pe r i od x temperature 

S t o r a g e p e r i od Temperature ( ° C ) Mean 
( d a y s ) 

25 35 45 

10 48.550 49.550 49.900 69.667 
20 49.517 49.550 49.970 49.679 
30 49.555 50.250 51.335 50.380 
40 49.567 50o707 51.370 50.581 
50 49.767 51.002 52.758 51.182 
60 49.760 51.653 52.807 51.407 
nean 49.636 50.455 51.357 50.483 

CD at % 0.76 

( c ) I n t e r a c t i o n between v a r i e t y X t e m p e r a t u r e 

V a r i e t y Temperature ( ° C ) Mean 
25 35 45 

3L-24 50.262 50.812 51.592 50.889 
S B-X I 49.010 50.099 51.121 50.077 
riean 49.636 50.455 51.357 50.483 

CD a t 5% 0.44 
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in the p r o t e i n content are t h e r e f o r e , only apparent . The 

r e s u l t s obta ined on p r o t e i n content in groundnut ke rne l s 

a r e in agreement with the l i t e r a t u r e va lues (Damame, 1988) , 

The ke rne l s of c u l t i v a r 3L-24 uhen s t o r ed f o r 6 and 12 

months at 25°C in c l o t h bags e x h i b i t e d the p r o t e i n content 

o f 50,7 pe rcen t and 51,8 p e r c e n t ^ r e s p e c t i v e l y (Ganga i , 1989) . 

The s i m i l a r p r o t e i n content uas observed during the 

a c c e l e r a t e d age ing a f t e r 50 days of s t o r ag e at 35°C or a f t e r 

40 days at 4 5 ° C , r e s p e c t i v e l y , Although the changes in t o t a l 

p r o t e i n content during age ing are not very marked, the 

nature o f changes a re i n d i c a t i v e to show the c o r r e l a t i o n of 

a c c e l e r a t e d age ing t o the long.,term s t o r a g e at ambient 

t empera ture . Houever, s t o r ag e of groundnut pods and kerne ls 

in d i f f e r e n t c on ta ine r s under ambient c o n d i t i o n s (32,4 + 

5 C and 52,1 + 6,1 RH)caused a dec rease in p r o t e i n and o i l 

c on t en t and, i n c r ease in f a t t y ac id con ten t u i th s t o r ag e 

t ime (Ramamoorthy and K a r i v a r t h r a j , 1986) , 

4 , 3 Free amino ac ids 

The changes in f r e e amino ac ids during a c c e l e r a t e d 

age ing o f groundnuts a re presented in Table 7, The t e s t 

o f s i g n i f i c a n c e f o r the e f f e c t s o f s t o r a g e p e r i o d , s t o r ag e 

temperature and v a r i e t y are shown in Table 8, u h i l e t h e i r 

i n t e r a c t i o n e f f e c t s are g i v en in Table 9, The f r e e amino 

a c i d content did not change markedly during 50 days o f 

s t o r a g e at 25°C. Houever, there was a s i g n i f i c a n t i n c r ease 

in f r e e amino ac ids uhen the groundnuts uere he ld at 35°c 
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Table 8 : Test o f s i g n i f i c a n c e f o r changes in f r e e 
amino ac ids {%) in groundnut kerne l 

Fac to rs Free amino ac ids (5^) 

S t o r a g e pe r i od (days^ 

10 0 . 4 U 

20 0.438 

30 0.451 

40 0.471 

50 0.506 

60 0.535 

CD a t S% 0.003 

S t o r a g e temperature + 2°C 

25 0.42 

35 • 0.47 

45 0.51 

CD at 5% 0.003 

V a r i e t y 

3L-24 0.472 

SB-XI 0.4 66 

CD at S% 0.001 
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Tab l e 9 ( a ) : I n t e r a c t i o n betueen s t o r a g e pe r i od X v a r i e t y 

S t o r a g e p e r i od Var i e t y Nean 
( d a y s ) 3L-24 SB-XI 

10 0.407 0.419 0.413 

20 0,432 0,464 0.448 

30 0.436 0.485 0.461 

40 0,576 0,486 0,531 

50 0,588 0,500 0,'544 

60 0,612 0,555 0,584 

Mean 0,508 0,485 0.487 

CD at 5% 0,0056 

( b ) I n t e r a c t i o n between s t o rage p e r i od x temperature 

S t o r a g e pe r i od Temperature ( ° C ) Mean 
( d a y s ) 25 35 45 

10 0.413 0.411 0.416 0.413 

20 0,426 0.453 0.465 0,448 

30 0,441 0.456 0.485 0.461 

40 0,500 0.544 0.550 0.531 

50 0.524 0.550 0,558 0,544 

60 0,562 0,563 0,626 0,584 

rOean 0.478 0.496 0.516 0.497 

CD at S% 0,0068 

( c ) I n t e r a c t i o n betueen v a r i e t y x temperature 

V a r i e t y Temperature ( ° C ) Mean 

25 35 45 

3L-24 0,479 0.515 0,532 0.508 

SB-XI 0,476 0,478 0.501 0.4 85 

nean 0.478 0,495 0.516 0.497 

CD at 5% 0.0039 
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and 45°C, The t r ead in changes o f f r e e amino ac ids uas 

s i m i l a r in both the c u l t i v a r s . Both s t o r a g e pe r i od and 

s t o r a g e temperature s i g n i f i c a n t l y inc reased the f r e e amino 

ac id con ten t o f the groundnut k e r n e l s . The e f f e c t s uere 

more pronounced in kerne l s s to red at 45°C than those s t o r ed 

at 35°C. 

The changes in f r e e amino ac ids are r e l a t e d to 

m e t a b o l i c degradat ion o f s t o r ag e p r o t e i n s during s t o r a g e , 

P a t t e e et a l , ( l 9 8 1 b ) observed an i n c r ea s e in f r e e amino 

a c i d s during s t o rage of groundnut f o r f i r s t 6 to 7 months. 

The f a s t e r r a t e of accumulation o f f r e e amino ac ids in the 

groundnuts s to red at h igher temperatures i n d i c a t e an 

inc r eased p r o t e o l y s i s in these s eeds . The f r e e amino ac ids 

uere found to i n c r ease from 0,35 to D«44 percen t during 

s t o r a g e at 25°C f o r 12 months (Gangai , 1989) , The s i m i l a r 

v a l u e s f o r f r e e amino ac ids f o r the same v a r i e t y u e r e obse r v ed 

in the seeds s t o r ed at 35°C a f t e r 40 days and in seeds s t o r ed 

at 45°C a f t e r 30 days . The o b s e r v a t i o n s in the p resen t 

study i n d i c a t e the r e l a t i o n s h i p betueen the normal l ong- term 

s t o r a g e and a c c e l e r a t e d a g e i n g , 

4 , 4 Reducing sugars 

The changes in reducing sugars in the groundnuts during 

a c c e l e r a t e d ageing are presented in Tab le 10, The t e s t of 

s i g n i f i c a n c e f o r the e f f e c t s of s t o rage p e r i o d , s t o r a g e 

t empera ture and v a r i e t y are summarised in Table 11, wh i l e 

t h e i r i n t e r a c t i o n e f f e c t s are shown in Table 12, The s t o rage 

p e r i o d of 50 days d id not change the sugar content markedly, 



1Q 

-4-> 
D 
C 
•D 
C 

o 
CO 

tl_ 
o 
CO m 
4J r-l 
U 01 
Q) C 
ci- u 
(t- CD 
U) ^ 

CD 

XI 
(D 

(D 

D +J 
(D CO 
c n CO m 
u a u 
o E o 

0} 
cn +> 

>s -p 
CD 

CO 

a CO cn CM CO UD CM in 
o c CD T- CM T— CO CM r-
u to r- Csl Csl Csl CsJ Csi CM 
cn CD • • e ' e • ' • • 

s: a o O O o O O 
c •H 

in cr\ in CO VD 
CD T- CM CO o CO CM 

o T— CNI Cvl T— to Csl CM 
(0 VO • • • • • ' • • 
M o o o o a a CD 
to 
cr 
D (0 in o in ^ cn 

ts r— to CM V— AT o T— CM CM CM Csl Csl CM 
c in • e • • • • • 
•H o O a O o o a 
o 
D TD ^ r- o r~ o 
CD CO CD o ^— , CM CM O 
(-1 o CM CM Csl CM CM CM 

(D • • • • • ' 0 • 
C tD O O C3 CD CD CD o 
o 

c •o in CM CTv in cn cn 
o o CD CO CM CO * — T— r-
•w •H o ^— Cvl CM csl CM CM Csl 
-p to • • • • • • • 

03 o o GD O O O O 
•a Q 
c 
o CD a CTi o t— o 
o a CO r— T— K— CM 

CO o T— CM CM C-J CM Csl Csl Q] u CM • « • ' o • • « 
Ol o o O O O O o o CO +> 
u in 
o 
-p CD CTi cn cn VD V-
m r- f— ^— <r- t— r-CD T— CM CM CM Csl CM Csl T3 • • • • 0 • • (D 
1 > o O O CD O O O 
CO 
h 00 (D 1> 'C™ •H CM m O • • o o CD 

in 
C M 

L D 
t o 

I D 
•5J-

LO 
CM 

in 
C O 

(N 
I 

_J 
n 

X 
I 

CD 
in 

tn 

c (0 Q) 



1Q 

Tab le 11: Test of s i g n i f i c a n c e f o r changes in reducing 
sugars {%) of groundnut kerne ls 

Fac t o r s Reducing sugars {%) 

S t o r ag e pe r i od ( d a y s ) 

10 0.211 

20 0.210 

30 0.219 

40 0.200 

50 0.219 

60 0.226 

CD at S% 0.004 

S t o r a g e temperature _+ 2°C 

25 0.198 

35 0.227 

45 0.222 

CD at 5% 0.003 

\la r i e t y 

3L-24 0.21 

SB-XI 0.22 

CD at 0.002 
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Tab le 12 ( a ) : I n t e r a c t i o n betueen s t o r a g e pe r i od x v a r i e t y 

V a r i e t y Mean 

( d a y s ) 3L-24 SB-XI 

10 0.205 0.216 0.211 

20 0.204 0.215 0.210 

30 0.215 0.223 0.219 

40 0.202 0.220 0.211 

50 0.213 0.225 0.219 

60 0.209 0.242 0.226 

Mean 0.208 0,224 0.216 

CD at % 0.0059 

( b ) I n t e r a c t i o n between s t o r ag e pe r i od X temperature 

S t o rage pe r i od 
( d a y s ) 

Temperature ( ° C ) Mean S t o rage pe r i od 
( d a y s ) 25 35 45 

10 0o199 0.218 0.216 0.211 

20 0.195 0.216 0.218 0.210 

30 0.210 0.226 0.222 0.219 

40 0.197 0.219 0.217 0.211 

50 0.201 0.224 0.232 0.219 

60 0.187 0.261 0.228 0.226 

Mean 0.198 0.227 0.222 0.216 

CO at 5% 0.0073 

( c ) I n t e r a c t i o n between v a r i e t y x temperature 

Uar i e t y Temperature ( ° C ) l*lean 

25 35 45 

3L-.24 0.183 0.219 0.223 0.208 

SB-XI 0,213 0.236 0.222 0,224 

Mean 0.198 0.227 0.2.22 0.216 

CO at 5% 0.042 
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u h i l e the s t o rage temperature had a s i g n i f i c a n t e f f e c t on 

the sugar c o n t e n t . The sugar content uas s i g n i f i c a n t l y 

i n c r eased in the groundnut kerne ls s t o r ed at h i gher tempera-

t u r e s , The trend uas common in both the c u l t i u a r s s t u d i e d . 

S t o rage of groundnut i s known to s i g n i f i c a n t l y a f f e c t 

the carbohydra te content ( P a t t e e e t a l . , 1981a) . A s i g n i f i c a n t 

i n c r e a s e in the f r e e sugars during the s t o rage of groundnut 

has been r epo r t ed ( P a t t e e e t a l . , 1982a, Pushpamma at a l . , 

1981 ) . Th is has been a t t r i b u t e d to the degradat ion of the 

s ta r ch during s t o r a g e . The h igher va lues observed f o r 

reduc ing sugars in the groundnut s to red a t 35°C i n d i c a t e 

t h a t , the r a t e of the s tarch degradat ion i s a c c e l e r a t e d due 

t o high temperature s t o r a g e . Thus, s t o rage temperature has 

a s i g n i f i c a n t i n f l u e n c e on the sugar content in s t o r ed 

groundnuts . The l e v e l s o f reducing sugars observed f o r 

d i f f e r e n t samples are in agreement u i th the e a r l i e r r e p o r t 

(Suryauanshi , 1989) . 

4 .5 O i l 

The changes in o i l content during a c c e l e r a t e d age ing 

o f groundnuts are presented in Tab le 13. The t e s t o f 

s i g n i f i c a n c e f o r d i f f e r e n t s t o r ag e f a c t o r s i s presented in 

Tab l e 14. There uas no s i g n i f i c a n t change in the o i l 

con ten t in the groundnuts s to red a t 25°C f o r 60 days . 

Houev/er, the content o f o i l uas found to i n c r ease s l i g h t l y 

in the nuts s to red at 35°C and 45°C. The i n f l u e n c e o f 

s t o r a g e pe r i od and s t o r a g e temperature on the o i l content 

uas , however , found to be n o n s i g n i f i c a n t . 
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Tab le 14 : Test o f s i g n i f i c a n c e f o r changes in o i l content 
{%) of groundnut kerne l 

Factors O i l ) 

S t o r ag e p e r i o d ( d a y s ) 

10 46.81 

20 46„98 

30 44.66 

40 47.45 

50 47.73 

60 48.26 

CD at 

S t o r a g e temperature + 2°C 

25 46.79 

35 47.56 

45 46.61 

CD at 5% MS 

Var i e t y 

3L-24 46.0 

SB-XI 47.9 

CD a5 NS 



1Q 

The va lues observed f o r the con ten t o f o i l in groundnuts 

a r e in agreement u i th the e a r l i e r r e p o r t ( P a t t e e e t a l . , 

1982a ) . The s l i g h t i n c r ease in o i l content in the groundnuts 

s t o r e d at 35°C and 45°C can be a t t r i b u t e d to the l o s s in 

mo i s ture content from these seeds . Hence, these changes can 

be regarded as only apparent , 

4 .6 . Acid value 

The changes in ac id va lue of ke rne l o i l during a c c e l e r a t e d 

age ing of groundnut are presented in Tab le 15, The t e s t of 

s i g n i f i c a n c e f o r e f f e c t s of d i f f e r e n t s t o r a g e f a c t o r s and 

t h e i r i n t e r a c t i o n e f f e c t s are shoun in Tab le 16 and 17, 

r e s p e c t i v e l y . The ac id va lue was found to i n c r ease in the 

groundnut kerne ls s t o r ed at 35°C or 45°C as compared to those 

s t o r e d at 25°C. The acid va lue o f the ke rne l o i l o f c u l t i v a r 

3L-24 uas s i g n i f i c a n t l y lou ( 0 . 1 8 ) as compared t o o i l from 

c u l t i v a r SB-XI ( 0 . 6 ) . Houever, the nature o f changes in the 

ac id va lue in both the c u l t i v a r uere s i m i l a r . Both s t o r ag e 

p e r i od and s t o r a g e temperature as u e l l as v a r i e t y s i g n i f i c a n t l y 

a f f e c t e d the ac id va lue o f kerne ls o i l , p a r t i c u l a r l y those 

he ld at h igher t empera tures . A l l the i n t e r a c t i o n s uere 

found to be s i g n i f i c a n t . 

The o i l in s to red nuts i s knoun to undergo o x i d a t i v e 

and h y d r o l y t i c changes . The h y d r o l y t i c changes c a t a l y s e d 

by the enzyme l i p a s e are r e s p o n s i b l e f o r increased accumulation 

o f f r e e f a t t y a c i d s . The a c t i v i t y o f the h y d r o l y t i c enzymes 

i s knoun to be t empera ture dependent . The groundnuts s to red 

at co ld temperature (0 t o 6 ° c ) are r epor t ed to e x h i b i t lower 
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Table 16 : Test o f s i g n i f i c a n c e f o r changes in ac id va lue 
o f groundnut ke rne l 

Fac tors 

S t o r a g e pe r i od (days) 

10 0.42 

20 0.46 

30 0.48 

40 0.48 

50 0.50 

60 0.53 

CD at 5% 0.0065 

S t o rag e temperatures + 2°C 

25 0.40 

35 0.49 

45 0.55 

CD at 5% 0.0046 

V a r i e t y 

3L-24 0.22 

SB-XI 0.74 

CD at 5% 0.0038 
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Tab le 17 ( a ) I n t e r a c t i o n between s t o r ag e pe r i od X v a r i e t y 

Sto rage p e r i od \/ariety nean 
( d a y s ) 3L-24 SB-XI 

10 0.195 0.657 0.426 

20 0.196 0.740 0.468 

30 0.211 0.762 0.486 

40 0.236 0.760 0.498 

50 0.229 0.772 0.501 

60 0.290 0.793 0.541 

Mean 0.226 0.747 0.487 

CD at 0.0092 

( b ) I n t e r a c t i o n betueen s t o r a g e per iod X t e m p e r a t u r e 

S t o r a g e p e r i o d T emperature ( ° C ) Mean 
( d a y s ) 25 35 45 

10 0.398 0.434 0.446 0.426 

20 0.398 0.477 0.529 0.468 

30 0.400 0.497 0.561 0.486 

40 0.404 0.500 0.589 0.498 

50 0.409 0.510 0.575 0.501 

60 0.423 0o565 0,636 0.541 

Mean 0.405 0.499 0.556 0.487 

CD at 5% OoOII 

( c ) I n t e r a c t i o n betueen v a r i e t y x t e m p e r a t u r e 

Var i e t y Temperature ( ° C ) Mean Var i e t y 
25 35 45 

DL-24 0.186 0.21 8 0.275 0 . 2 2 6 

S B-XI 0.625 0.779 0.837 Q.247 

Mean 0.405 0.499 0.556 Q.487 

CD at 5% 0.0064 
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ac id va lues as compared to those s tored at ambient temperature 

(Lam and Delbose, 1978, Damame 1988 and Gangai, 1989) . The 

h iqher va lues observed f o r ac id va lues in the kerne ls o i l 

s t o r ed at 35°C or 45°C can t h e r e f o r e be a t t r i b u t e d to highfer 

a c t i v i t y of h y d r o l y t i c enzymes, such as l i pas e at t h i s 

t emperatures . The r e s u l t s t h e r e f o r e , i n d i c a t e t h a t , the 

age ing o f groundnuts kerne l uith r espec t to o i l degradat ion 

can be a c ce l e r a t ed by s t o r i ng the nuts at higher temperatures . 

The s t o rage o f groundnut kernels in c l o t h bags at 25°C caused 

an inc r ease in acid va lue from 0.55 to 0.80 in v a r i e t y 3L-24 

and from 0.63 to OpSS in v a r i e t y SB-XI (Gangai, 1989) . 

Many i n v e s t i g a t o r s have s tudied the changes in f r e e 

f a t t y ac ids during s t o rage of groundnut kerne ls (Beuchat and 

Koehler 1979, Branch et a l . , 1987, Damame, 1988, Sabale et a l . , 

1 972). I f the r e su l t s obta ined in the present . study of 

a c c e l e r a t e d ageing are ex t rapo la t ed on the above f i n d i n g s , 

i t can be seen tha t , the increased va lues f o r acid va lue in 

the kerne ls held at 35°C f o r 50 days or at 45°C f o r 30 days 

in both the c u l t i v a r s , are very c l o s e to the va lues obta ined 

f o r acid va lue of kerne l o i l s tored f o r 12 months at 25°C. 

4 .7 Pe rox ide Value 

The changes in pe rox ide va lue during a c c e l e r a t ed ageing 

o f groundnut are presented in Table 18. The t e s t of 

s i g n i f i c a n c e f o r s t o rage p e r i o d , s t o rage temperature and 

v a r i e t i e s are presented in Table 19, whi le t h e i r i n t e r a c t i o n 

e f f e d t s are g iven in Table 20. The perox ide va lue of the 

ke rne l o i l uas found t o increase s i g n i f i c a n t l y during 50 day 
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Table 19 : Test o f s i g n i f i c a n c e for changes in pe rox ide va lue 
of groundnut kerne l 

40 

Fac to rs P e rox ide va lue 

S t o r a g e pe r i od ( d a y s ) 

10 5.29 

20 6«02 

30 

7.18 

50 8.35 

60 

CD at 5^ 0.16 

0-, 
S t o r a g e temperature + 2 C 

25 5.84 

35 7.12 

45 7.87 

CD at 5% 0.112 

Var i e t y 

3L-24 6.23 

SB~XI 7.65 

CD at 5% 0.092 
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Table 20 ( a ) : I n t e r a c t i o n betuean s t o r a g e pe r i od x v a r i e t y 

S t o r a g e p e r i od 
( d a y s ) 

V a r i e t y nean S t o r a g e p e r i od 
( d a y s ) 

DL-24 SB-XI 

10 4.751 5. 836 5.298 

20 5.232 6.319 6.026 

30 5.501 7.148 6.326 

40 6.708 7.660 7.186 

50 7.522 9.181 8.332 

60 7.654 9.318 8.487 

Mean 6.230 7.660 6.945 

CD at % 0.23 

( b ) I n t e r a c t i o n between s t o rage per iod x temperature 

S t o r ag e p e r i o d Temperature ( ° C ) Nean 
(days ) 25 35 45 

10 5.227 5.185 5.483 5.298 

20 5.480 6.163 6.433 6.026 

3 0 5.855 6.395 6.723 6.324 

40 5.958 7.425 8.168 7.184 

50 6.312 8.595 10.148 8.352 

60 6.252 8.900 10.308 8.487 

Mean 5.842 3.111 7.878 5.945 

CD at 5% 0.27 

( c ) I n t e r a c t i o n betueen v a r i e t y x temperature 

V a r i e t y ' Temp eratu re ( ° C ) nean 

25 35 45 

3L-24 5.273 6.525 6.392 5.230 

SB-XI 6.422 7.596 8„ 353 7.550 

ne an 5.857 7. I l l 7.378 5.955 

CD at % 0.15 
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s t o r a g e p a r t i c u l a r l y in the kerne ls held at 35°C or 45°C, 

The t r a d e was s i m i l a r in both the c u l t i v a r s . The r e s u l t s 

i n d i c a t e t h a t , both s t o r a g e pe r i ods and s t o rage temperature 

s i g n i f i c a n t l y i n f l u e n c e d the p e r o x i d a t i o n o f kerne l o i l . 

The ke rne l s held at h i gher temperature shoued s i g n i f i c a n t l y 

h i ghe r pe rox ide v a l u e s . The pe rox ide va lues of kerne l o i l 

o f the c u l t i v a r SB-XI uas s i g n i f i c a n t l y h igher than the 

v a l u e s f o r c u l t i v a r 3L-24, A l l the i n t e r a c t i o n s were found 

to be s i g n i f i c a n t . 

The perox ide va lue of any o i l i n d i c a t e s the autox ida t ion 

during s t o r a g e . The p e r o x i d a t i o n i s c a r r i e d out by oxidative 

enzyme such as l i poxygenase (St. Ange lo e t al,, 1979) , The 

a c t i v i t y o f the enzyme is temperature dependent ( S t , Angelo 

and Ory . , 1975) , The groundnuts s to red in co ld c o n d i t i o n s 

e x h i b i t lou p e r o x i d a t i o n as compared to those s t o r ed at ambient 

or h igher t empera tures . S i m i l a r l y , the ex tent of p e r o x i d a t i o n 

i n c r e a s e s during s t o r a g e (Branch, et a l , , 1987, Branch e t a l , , 

1988 and P a t t e e et a l . , 1982b). The f a s t e r i n c r ease in 

p e r o x i d e va lue in the groundnut ke rne l s held at 35°C or 45°C 

can t h e r e f o r e be a t t r i b u t e d to h igher s t o rage t empera tures . 

Branch e t a l , , 1987 have r epor t ed that groundnuts s t o r ed 

a t 27°C shouied an i n c r ease in pe rox ide va lue from 2 ,5 a f t e r 

2 months .to 5,5 a f t e r 8 months. The groundnuts s t o r ed at 

35°C f o r s i m i l a r l ength o f pe r i ods had a pe rox ide va lue of 

3 . 0 and 6,0 f o r c u l t i v a r NC7, S im i l a r s t o rage t rea tments 
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to c u l t i v a r F l a , Ear ly e x h i b i t e d the pe rox ide va lues or 

2 ,5 and 5.0 a t 27°C and 4.0 and 7.5 a t 35°C, r e s p e c t i v e l y . 

These r e p o r t s i nd i ca t ed tha t p e r o x i d a t i o n of ke rne l s o i l 

i n c r e a s e s during s t o r a g e at 25°C and s t o r i n g the groundnuts 

a t h igher temperature inc rease the r a t e o f p e r o x i d a t i o n . 

The pe rox ide va lue of 5.0 to 7.0 uas found a f t e r a s t o r ag e 

of 30 t o 40 days a t 45°C or 35°C in v a r i e t y 3L-24. Although 

c o n s i d e r a b l e v a r i e t a l v a r i a t i o n s e x i s t s f o r the pe rox ide 

va lue in the kerne ls o i l , the r e s u l t s i n d i c a t e t h a t , 

p e r o x i d e va lue can be used as an i n d i c a t e r to assess or 

e v a l u a t s the s h e l f l i f e o f groundnut through a c c e l e r a t e d 

age ing at h igher temperature f o r short p e r i o d s , 

4 .8 S a p o n i f i c a t i o n va lue 

The changes in s a p o n i f i c a t i o n va lue of kerne l o i l 

dur ing a c c e l e r a t e d age ing are presented in Table 21. The 

t e s t o f s i g n i f i c a n c e f o r d i f f e r e n t f a c t o r s of age ing i s 

g i v en in Table 22, and t h e i r i n t e r a c t i o n e f f e c t s are 

c a l c u l a t e d in Table 23, Both s t o r ag e per iod and s t o rage 

temperature s i g n i f i c a n t l y i n f luenced the s a p o n i f i c a t i o n 

v a l u e of kerne l o i l , Houever, the v a r i e t a l v a r i a t i o n s 

uere n o n s i g n i f i c a n t . The i n t e r a c t i o n between the s t o r a g e 

p e r i o d and s to rage temperature uas found to be s i g n i f i c a n t , 

u h i l e o ther i n t e r a c t i o n s uere n o n s i g n i f i c a n t . 

The r e s u l t s obta ined f o r the s a p o n i f i c a t i o n va lue 

o f kerne l o i l are in agreement ui th the l i t e r a t u r e va lues 

(Naga ra j 1984, Narashimhachar e t a l . , 1985) . The 

s a p o n i f i c a t i o n va lue has been found to inc r ease s i g n i f i c a n t l y 
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Tab le 22 : Test o f s i g n i f i c a n c e f o r changes in s a p o n i f i c a t i o n 
va lue o f groundnut ke rne l 

Fac tors S a p o n i f i c a t i o n va lue 

S to rage pe r i od ( days ) 

10 

20 

30 

40 

50 

60 

1 B6 

190 

195 

197 

200 

206 

CD at 5fo 

S t o r ag e temperature _+ 2°C 

25 191 

35 197 

45 199 

CD at 5% 1»0 

V a r i e t y 

3L-24 196 

SB-XI 196 

CD at 5fo NS 

NS = Non s i g n i f i c a n t 
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Tab le 23 ( a ) : I n t e r a c t i o n between s t o r ag e per iod x v a r i e t y 

S to rage pe r i od 
( d a y s ) 

Va r i e t y Mean S to rage pe r i od 
( d a y s ) 

3L-24 SB-XI 

10 1 86 187 1 86 

20 190 1 90 190 

30 195 1 94 195 

40 198 196 197 

50 200 199 199 

60 204 207 206 

Mean 196 196 196 

CD at 1.97 

( b ) I n t e r a c t i o n betueen s t o r ag e pe r i od x temperature 

S to rage p e r i od Temperature ( ° C ) Mean 
(days ) 25 35 45 

10 1 87 1 94 188 186 

20 188 191 191 190 

30 191 196 197 195 

40 191 199 201 197 

50 193 201 204 199 

60 195 210 212 206 

Mean 191 197 199 196 

CD at 5/o 2 .42 

( c ) I n t e r a c t i o n between v a r i e t y x temperature 

V a r i e t y Temperature ( ° C ) Mean 

25 35 45 

3L-2 4 

SB-XI N .3 . 

Mean 

CO at 5% 

N.So = Non s i g n i f i c a n t 
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during s t o r a g e o f 5 months at 27°C (Oamame, 1988) , The 

s a p o n i f i c a t i o n va lue o f any o i l i s r e l a t e d to molecu lar 

we i gh t o f c o n s t i t u e n t f a t t y a c i d s . An inc rease in the 

s a p o n i f i c a t i o n va lue i n d i c a t e the format ion of lou molecular 

we ight compounds. The i nc r ease in s a p o n i f i c a t i o n va lue 

dur ing s t o rage i n d i c a t e s tha t the ke rne l o i l undergoes 

h y d r o l y t i c and o x i d a t i v e changes r e s u l t i n g in complex 

breakdown of f a t t y a c i d s . An i n c r ease in s a p o n i f i c a t i o n 

va lue during s t o rage of ke rne l s at 35°C and 45°C over 

ke rne l s s to red at 25°C f o r r e s p e c t i v e s t o r a g e p e r i o d , 

c l e a r l y i n d i c a t e s the i n f l u e n c e of s t o r a g e t empera ture . 

R e s u l t s t h e r e f o r e i n d i c a t e t h a t , the breakdown of f a t t y 

a c i d s to low molecular weight ac ids which occurs a t normal 

r a t e dur ing s t o rage at ambient c o n d i t i o n s can be a c c e l e r a t e d 

by ho ld ing the kerne l s at h igher temperatures f o r shor t 

p e r i o d s , 

4 , 9 I od ine va lue 

The changes in i o d i n e va lue of kerne l o i l during 

a c c e l e r a t e d age ing o f groundnut are presented in Table 24, 

The t e s t o f s i g n i f i c a n c e f o r d i f f e r e n t s t o rage f a c t o r s 

a r e summarised i n . T a b l e 25, wh i l e t h e i r i n t e r a c t i o n e f f e c t s 

a r e shown in Table 26, The i o d i n e va lue did not change 

s i g n i f i c a n t l y during s t o r ag e o f 60 days at 25°C in both 

the v a r i e t i e s . S i m i l a r l y , the i od ine va lue showed no 

s i g n i f i c a n t changes dur ing a c c e l e r a t e d age ing f o r 50 days 

a t 35 or 45°C, However, i o d i n e va lue was found to decrease 
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Tab l e 25 : Test o f s i g n i f i c a n c e f o r changes in i od ine 
va lue o f groundnut ke rne l 

Fac tors I od ine va lue 

S t o r a g e p e r i od ( d a y s ) 

10 97.5 

20 97.2 

30 97.7 

40 97o1 

50 97.4 

60 94p4 

CD at 59S 0.31 

S to rage temperature _+ 2°C 

25 97.4 

35 96.9 

45 96.5 

CD at % 0.22 

Uar i e t y 

31-24 97.5 

SB-XI 96.3 

CD at 0.18 
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s i g n i f i c a n t l y in the kerne l s s t o r ed at 45°C f o r 60 days . 

A l l the i n t e r a c t i o n s uere found to be s i g n i f i c a n t . 

The i od ine va lue of any o i l r e f l e c t s on the degree 

of unsa tura t i on in the c o n s t i t u e n t f a t t y a c i d s . The 

groundnut o i l i s made up of about 80 percent unsaturated 

f a t t y a c i d s . Hence, i t i s more s u s c e p t i b l e to o x i d a t i v e 

s p o i l a g e . The o x i d a t i v e s p o i l a g e of groundnut o i l during 

s t o r a g e c a t a l y s ed by the enzymes l i k e l i poxygenase produce 

v a r i o u s loui molecular ua ight sa tura ted and unsaturated 

p r o d u c t s . S ince , the i o d i n e - v a l u e i s r e l a t e d to degree o f 

u n s a t u r a t i o n , the o x i d a t i v e changes in o i l may or may not 

r e f l e c t on the changes in i o d i n e v a l u e , Damame ( l 9 8 8 ) 

d i d not f i n d s i g n i f i c a n t changes in groundnut o i l during 

s t o r a g e at 27°C f o r 150 days . However, a s i g n i f i c a n t 

d e c r e a s e in i od ine va lue has been r epor t ed a f t e r s eve r e 

heat t r ea tments t o groundnut kerne l s (Damame, 1988) and 

groundnut o i l (Ra i and Narayanan, 1984) . The decrease 

in i od ine va lue due to s e r v e r e heat t r ea tments such as 

f r y i n g and r oas t i ng has been a t t r i b u t e d to l o s s e s in 

po l yunsa tura t ed f a t t y a c i d s . The temperatures used in the 

p resen t study (35 and 45°C) a re much be lou the r e a s t i n g 

( 1 6 0 ° C ) or f r y i n g (148°C) t empera tures . The r e s u l t s 

t h e r e f o r e , i n d i c a t e s that ageing of groundnut kerne l s at 

35 or 45°C f o r a pe r i od o f 30 to 50 days i s not enough to 

induce s i g n i f i c a n t changes in i od ine va lue of kerne l o i l . 



1Q 

Table 26 ( a ) : I n t e r a c t i o n between s t o rage pe r i od x v a r i e t y 

S t o r ag e pe r i od V a r i e t y Hean 
( d a y s ) 

3L-24 SB-XI 

10 98,00 96.99 97.50 

20 98.34 96.07 97.21 

30 97,85 97.70 97,78 

40 97.47 96.79 97,13 

50 97.88 97.08 97.48 

60 95.59 93.28 94„43 

Hean 97.52 96.32 96,92 

CD at % 0.49 

( b ) I n t e r a c t i o n betuean s t o r a g e pe r i od X temperature 

S t o r a g e pe r i od 
( d a y s ) 

Temperature ( ° c ) Mean S t o r a g e pe r i od 
( d a y s ) 

25 35 45 

10 97.08 97.63 97.78 97.50 

20 97.25 97.43 96.94 97.21 

30 98.54 97.86 96.94 97,78 

40 97,55 96.58 97.17 97,13 

50 97.54 97.52 97.27 97,48 

60 96.35 94o12 92.83 94c43 

Mean 97.38 96.89 96.49 96,92 

CD at % 0,53 

( c ) I n t e r a c t i o n betueen v a r i e t y x temperature 

Var i e t y Temperature c ) Flean 

25 . 35 45 

3L-24 97.86 92.68 97.03 97.52 

SB-XI 96.91 96.10 95.94 96.32 

i*lean 97.38 96.89 96.49 96.92 

CD at 5% 0.30 
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The r e s u l t s obta ined on i od ine va lue o f d i f f e r e n t samples 

a re s i m i l a r to those r epor t ed e a r l i e r (Damame, 1988, 

P a t t e e e t a l . , 1982a and b; Naga ra j , 1984) . 

The groundnuts a re s to red e i t h e r in the form of pods 

or k e r n e l s , mostly in t r a d i t i o n a l s t o rage s t ruc tu r e s a t 

ambient temperature f o r a per iod of 6 to 12 months and 

soraetimss longer in I n d i a . The product con ta in ing about 

7-10 percent moisture i s usua l l y s t o r e d . The ambient 

t empera ture in Indian c l ima t e ranges from as lou as 10°C 

to as high as 45°C in d i f f e r e n t par ts of the count ry . Both 

s t o r a g e p e r i o d and s t o r a g e temperatures are knoun to g r e a t l y 

i n f l u e n c e the me tabo l i c changes in the groundnut k e rne l s , 

uhich o f t e n lead to q u a n t i t a t i v e and q u a l i t a t i v e l o s s e s in 

the groundnuts. Hence, the produce s to red under warmer 

c l i m a t i c c o n d i t i o n s u i l l e x h i b i t d i f f e r e n t chemical compos i t ion 

than tha t s to red under r e l a t i v e l y lou temperature c l i m a t i c 

c o n d i t i o n s . Consequent ly , the products prepared from such 

produce uhich has been s t o r ed f o r s i m i l a r l ength o f pe r i od 

but at va ry ing temperatures u i l l e x h i b i t d i f f e r e n t n u t r i t i o n a l 

and sensory q u a l i t i e s . Although i t i s advantageous to 

p rocess the f r e sh produce to obta in products of good q u a l i t y , 

i t i s not a luays p r a c t i c a l l y f e a s i b l e . Besides, the 

v a r i e t a l v a r i a t i o n s f o r d i f f e r e n t chemica l c o n s t i t u e n t s 

in the f r e s h l y harves t ed produce as u e l l as the produce 

s t o r e d under va ry ing c o n d i t i o n s d i f f e r s i g n i f i c a n t l y . Hence, 

i t i s important to knou the nature o f d e t e r i o r a t i v e 

chemica l changes that have taken p l a c e in the produce s t o r ed 

f o r a l onger t ime such as 12 months b e f o r e i t i s processed 
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in t o • p a r t i c u l a r p roduc t . Such in f o rmat i on i s u s e f u l t o modi fy 

the p rocess ing method to e l i m i n a t e undes i r ab l e c o n s t i t u e n t s 

during p r o c e s s i n g . For example, the o i l e x t r a c t e d from the 

f r e s h l y harves ted groundnuts u i l l e x h i b i t lower ac id va lue and 

p e r o x i d e v a l u e . Hence i t can d i r e c t l y be used f o r e d i b l e 

purposes , Houever, the o i l e x t r a c t ed from the groudnnut kerne ls 

that have been s t o r ed f o r longer per iod at v a r y ing temperature 

u i l l e x h i b i t h igher ac id or p e r ox i d e va lues i n d i c a t i n g the 

ex tend of s p o i l a g e or l o s s . The f r e e f a t t y ac ids and loui 

molecular weight o x i d a t i v e products from such o i l u i l l have to 

be removed through o i l r e f i n i n g process b e f o r e such o i l i s used 

f o r e d i b l e purposes . 

The groundnuts are used in v a r i e t y o f food products such 

as e x t r a c t i o n of o i l , roas ted and s a l t e d peanuts , groundnut 

b u t t e r , d a i r y based products , number of c o n f e c t i o n a r y i t ems, 

fermented products , p r epa ra t i on of p r o t e i n i s o l a t e s and 

c o n c e n t r a t e s . I t may not be a luays p o s s i b l e t o ana lyse the 

rau m a t e r i a l f o r v a r i ous chemica l c o n s t i t u e n t s b e f o r e the 

p r e p a r a t i o n o f a b c e mentioned products on commercial s c a l e . 

I t i s t h e r e f o r e , important to deve lop a technique to p r e d i c t 

such d e t e r i o r a t i v e changes in long- term s t o r e d groundnuts 

at ambient t empera tures . An attempt has been made to deve l op 

a method to p r e d i c t such changes by ca r r y ing out an exper iment 

o f a c c e l e r a t e d age ing o f groundnut kerne ls a t 35 and 45°C up 

t o 60 days. The r e s u l t s obta ined on the nature of chemica l 

changes during a c c e l e r a t e d age ing a re compared with the 

r e s u l t s ob ta ined in e a r l i e r exper iments in the same l a b o r a t o r y 

(Ganga i , 1989) on the s i m i l a r parameters in groundnut 

kerne ls s t o r ed at ambient temperature 
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f o r 6 and 12 months, using same c u l t i v a r s of groundnuts 

groun under s i m i l a r agronomica l c o n d i t i o n s . 

Ageing o f groundnut kerne ls at h i gher temperatures 

induced the r a t e o f chemica l changes. The va lues f o r 

changes in mo is ture , p r o t e i n , o i l , f r e e amino a c i d s , ac id 

v a l u e , p e rox ide v a l u e , and s a p o n i f i c a t i o n va lue uere 

s i g n i f i c a n t l y d i f f e r e n t in the ke rne l s s t o r ed at h i gher 

t emperatures as compared to those s t o r ed at ambient 

t empera tu r e . Second ly , i t uas t e n t a t i v e l y p o s s i b l e t o 

e x t r a p o l a t e the r e s u l t s obta ined in changes in mo i s ture , 

p r o t e i n , o i l , f r e e amino ac ids and ac id va lue during 

a c c e l e r a t e d age ing f o r 3D to 40 days on changes occured 

in these parameters in the kerne ls s t o r ed f o r 12 months at 

ambient t empera ture . Although t h i s i s only a p r e l im ina r y 

exper iment and, the e x t r a p o l a t i o n i s only approx imate , 

the r e s u l t s i n d i c a t e that such an approach i s qu i e t f e a s i b l e 

to p r e d i c t the s h e l f - l i f e o f groundnut during l ong- te rm 

s t o r a g e at ambient t empera ture . rOore exper imenta t i on i s 

however , r equ i red to con f i rm these r e s u l t s and u s e f u l n e s s 

o f a c c e l e r a t e d age ing to p r e d i c t the s e l f - l i f e o f groundnut 

k e r n e l s . 
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5. SUnnARY AND CONCLUSIONS 

The ke rne l s of f r e s h l y harves ted v a r i e t i e s SB-XI 

and DL-24 uere s t o r ed at 25 ° , 35° and 45°C in c l o t h bags 

up to 50 days . The kerne l s uere analysed f o r mo is ture , 

p r o t e i n , f r e e amino a c i d s , o i l , ac ids v a l u e , p e rox ide 

v a l u e , s a p o n i f i c a t i o n va lue and i od ine va lue a f t e r eve ry 

10 days of s t o r a g e . The r e s u l t s ob ta ined during such 

a c c e l e r a t e d age ing are compared u i th the r e s u l t s obta ined 

in e a r l i e r exper iments conducted in the same l a b o r a t o r y 

dur ing 1987-88 (Canga i , 1989) , in uhich the same v a r i e t i e s 

uere s t o r ed at ambient temperature f o r 6 and 12 monthso 

The r e s u l t s obta ined are b r i e f l y summarised in t h i s s e c t i o n . 

1, The s t o rage o f groundnut ke rne l s at 25°C f o r 60 

days did not oause any s i g n i f i c a n t changes in va r i ous 

chemica l parameters s t u d i e d , Houever, s t o rage of groundnut 

ke rne l s a t 35°C and 45°C r e s u l t e d in s i g n i f i c a n t changes 

in v a r i o u s chemical parameters . There uas s i g n i f i c a n t 

r educ t i on in mois ture content uhich caused an apparent 

i n c r e a s e in both p r o t e i n and o i l c o n t e n t s . The l e v e l s 

of f r e e amino a c i d s , ac id v a lue , p e r ox ide va lue and 

s a p o n i f i c a t i o n va lue s i g n i f i c a n t l y inc reased due to 

storage at h igher t empera ture . Such e f f e c t s uere more 

pronounced in the ke rne l s s to red at 45°C than those s t o r ed 

a t 35°C, Thus, an inc r ease in the s t o r a g e temperature to 
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45°C f o r a short p e r i od uas found to be e f f e c t i x/e in 

induc ing the f a s t e r r a t e o f h y d r o l y t i c and o x i d a t i v e 

changes in groundnut k e r n e l s , 

2 . The s t o rage temperature appears t o p lay an important 

r o l e in the r a t e of ageing of groundnut kernej .s . S ince 

the ambient temperatures in Indian c o n d i t i o n s vary g r e a t l y 

from r eg i on to r eg i on and from season to season, the kerne ls 

o f same v a r i e t y s to red in such c o n d i t i o n s f o r l onger t ime 

u i l l e x h i b i t d i f f e r e n t compos i t ion and degree of s p o i l a g e 

dur ing long term s t o r a g e , 

3o An attempt has been made to compare the r e s u l t s 

ob ta ined in present exper iments o f a c c e l e r a t e d age ing at 

35 and 45°C u i th the r e s u l t s obta ined f o r the same parameters 

o f e a r l i e r exper iments uhere same v a r i e t i e s were s to red 

f o r 6 and 12 months at ambient temperatures in t h i s l a b o r a t o r y . 

The va lues obta ined f o r va r i ous chemica l parameters during 

a c c e l e r a t e d age ing at ^b'^C f o r 30 to 40 days are approx imate ly 

v e r y c l o s e to the va lues obta ined f o r the s i m i l a r 

parameters of groundnut kerne ls s t o r ed f o r 12 months at 

ambient t emperature . The r e s u l t s , t h e r e f o r e , i n d i c a t e 

t h a t i t should be p o s s i b l e t o p r e d i c t the s h e l f - l i f e o f 

groundnut f o r l ong- term s t o rage through the shor t dura t ion 

a c c e l e r a t e d age ing , Houever , a d d i t i o n a l exper imenta t i on 

i s e s s e n t i a l to con f i rm these r e s u l t s and s t andard i s e more 

p r e c i s e age ing c o n d i t i o n s t o p r e d i c t the s h e l f - l i f e o f 

groundnut , 
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APPENDIX I 

Parameter 

Mo is ture 

Crude 
P r o t e i n 

Crude 
o i l 

Reducing 
sugars 

Ac i d 
V alu e 

lod ine 
v a lue 

Con t r o l 

3L-24 SB-XI 

Free amino 0.31 0.35 
a c i d s 

0.17 0.12 

0.63 0.66 

94.1 92.3 

Cu I t i v a r 

3L-24 SB-XI 
S to rage pe r i od 

( Months ) 

12 

4.2 4.85 3.95 3.83 

47 .5 45.43 50.56 54.99 

46.90 49.00 48.40 48.97 

Q.44 

0.20 0.197 

0.79 0.32 

94.2 

12 

3.00 

45.59 

55.00 

0.83 

92.51 

Gangai S .B. (1989) 
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