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Background
D u rin g  p ro d u c tio n , p ro c e s s in g , d is tr ib u tio n  a n d  s to ra g e , fo o d s  u n d e rg o e s  d e te r io ra tio n  f ro m  c h e m ic a l a n d  m ic ro b ia l  p ro c e ss . T y p ic a lly  

o x id a tiv e  d e te r io ra tio n  o f  m e a t a n d  m e a t  p ro d u c ts  re s u l t  f ro m  d e g ra d a tiv e  re a c tio n s  o f  f a t  in  ra w  m e a t  (S a n c h e z -E s c a la n te  e t  a l, 2 0 0 1 ) . A c tiv e  
o x y g e n  sp e c ie s  a re  p o s s ib le  in it ia to rs  o f  th e s e  re a c tio n s , a n d  th e ir  in a c tiv a tio n  c o u ld  p ro v id e  o n e  m e c h a n is m  o f  a n tio x id a tiv e  e ffe c t.

V ario u s  a n tio x id a n t, w h ic h  m ig h t  p la y  a n d  im p o rta n t ro le  in  p ro te c tin g  th e  ce ll a g a in s t  d a m a g e  c a u s e d  b y  a c tiv e  o x y g e n  an d  f re e  ra d ic a ls  
h av e  b e e n  is o la te d  f ro m  n a tu ra l  so u rc e s  (Y o k o ta  e t  a l, 199 6 ). V ita m in  E , v ita m in  C  a n d  ß -c a ro te n e  a s  w e ll a s  p ro te c tiv e  e n z y m e s  lik e  su p e ro x id e  
d ism u ta s e  (S O D ), c a ta la s e  a n d  g lu ta th io n e  p e ro x id a s e  a re  u b iq u ito u s  in  p la n ts  a n d  a n im a ls , a n d  it p ro v id e s  th e  f irs t l in e  o f  d e fe n s e  a g a in s t  

o x y g e n  to x ic ity .
S o y a  b e a n s  a re  e x c e p tio n a lly  r ic h  so u rc e s  o f  S O D  (B a m fo rth  a n d  P e a rso n , 198 5 ), a n d  th ey  a re  u n u su a lly  s ta b le  to  h e a t, a n d  c o u ld  b e  

in c o rp o ra te d  in to  fo o d  m a te r ia ls  o r  b e v e ra g e s  w h ic h  n e e d  to  b e  p a s te u r iz e d  (C la rk so n , L a rg e  a n d  B a m fo r th , 1 9 8 9 ) .T h e  S O D  c o n te n t o f  se e d s  
in c re a se s  d ra m a tic a lly  w ith  g e rm in a t io n  a n d  th e  in  e a r ly  s ta g e s  o f  g ro w th  (G ia n n o p o litis  a n d  R ie s , 1 977 )

In  p re v io u s  p a p e rs , w e  re p o r te d  th a t  so y a  b u d s  h a s  a n to x id a n t a c tiv ity  o n  fu s e d  la rd  a n d  c o o k e d  m e a t  e m u ls io n  p ro b a b ly  d u e  to  h ig h  
su p e ro x id e  d is m u ta s e  (S O D )  e n z y m e  c o n c e n tr a t io n  p re s e n t  in  i t  (D o v a l e t a l, 2 0 0 1 ; D o v a l e t  a l, 2 0 0 2 )

Objective
O u r  o b je c tiv e  w as  to  e v a lu a te  th e  e f fe c t  o f  so y a  b u d s  o n  c h ic k e n  l ip id  o x id a tiv e  s ta b il i ty  u s in g  an  a c c e le ra te d  m o d e l sy s te m . T h e  lip id  

o x id a tio n  w a s  q u a n tif ie d  b y  m e a s u r in g  th e  lev e l o f  c o n ju g a te d  d ie n e s ;  h y d ro p e ro x id e s  a n d  T B A R S .

Materials and Methods
Preparation o f  soya buds. T h e  s o y a  b u d s  w e re  o b ta in e d  f ro m  p re v io u s ly  se le c te d  so y a  b e a n s , w h ic h  w e re  s o a k in g  in  w a te r  an d  th en  

g e rm in a te d  in  d a rk n e ss  a t  3 0  °C  in  a  c o n tro l le d  te m p e ra tu re  ch am b e r. O n c e  th e  b u d s  re a c h e d  1cm  o f  le n g th , th e y  w e re  se p a ra te d  f ro m  th e  b e a n s  
an d  w e re  d e h y d ra te d  a t 3 0  °C  d u r in g  2 4  h o u rs  in  a  s ta tic  d ry in g  c h a m b e r  (1 3 ,7  %  h u m id ity ) . C o n c e n tra tio n s  o f  0  %  w /w  (A ) ; 3 %  w /w  (B ) 
an d  6 %  w /w  (C ) o f  t r itu ra te d  d ry  b u d s  w e re  e m u ls if ie d  w ith in  c h ic k e n  lip id s  m o d e l.

Lipid system. T h e  fu s e d  s u b c u ta n e o u s  l ip id  o f  c h ic k e n  sa m p le s  (7 ,6  g  e a c h  o n e )  w e re  d is tr ib u te d  in  o p e n  re c ip ie n ts  w h o s e  r e la tio n s h ip  
su rface : q u a n ti ty  w as  1 .56  c m 2/g  a n d  p la c e d  in  s to v e  to  8 0  °C  u n d e r  d a rk  a n d  s ta tic  c o n d itio n s , in  o rd e r  to  c a u s in g  a  ra p id  o x id a tio n . (C h a v e z  
e t a l ,  1998)

Measurement o f  lipid oxidation. T h e  l ip id  o x id a tio n  w a s  c a r r ie d  o u t  d u r in g  4 8  h o u rs . C o n ju g a te d  d ie n e s  c o n c e n tra tio n , e x p re ss e d  
in  m illilite rs  p e r  m ill ig ra m s  fo r  s a m p le , w e re  m e a s u re d  b y  A O A C  o ffic ia l m e th o d  (A O A C  9 5 7 .1 3 .1 9 9 0 ) . P e ro x id e  v a lu e s , e x p re s s e d  in  
te rm s o f  m ill ie q u iv a le n ts  o f  p e ro x id e  p e r  k i lo g ra m  fo r  sa m p le , w e re  d e te rm in e d  u s in g  th e  ID F -F IL  7 4 A : 1991 o ff ic ia l m e th o d  (e x p re sse d  
as m ill ie q u iv a le n ts  o f  o x y g e n  p e r  k ilo g ra m  o f  s a m p le ) . T h io b a rb itu r ic  a c id  re a c tiv e  su b s ta n c e s  (T B A R S ) w e re  m e a s u re d  a c c o rd in g  to  th e  
sP e c tro p h o to m e tr ic  m e th o d  a t  53 1  n m  (B e c k m a n  D U ®  6 4 0 B  s p e c tro p h o to m e te r )  a n d  e x p re s s e d  a s  p m o le s  o f  m a lo n a ld e h y d e  p e r  k i lo g ra m  o f  

d ry  m a tte r  u s in g  te t r a m e th o x y p ro p a n e  a s  th e  s ta n d a rd .
SOD Assay.2  g o f  d e h y d ra te d  b u d s  w e re  g ro u n d  in  a  g r in d e r, a n d  w e re  e x tra c te d  in  a  4 0  m l 5 0  m M  tr is -H C l b u ffe r , p H  8 .0 , c o n ta in in g  1 

m M  E D T A , th ro u g h  a ll n ig h t  a t  4  °C . T h e  re s u l t in g  s lu rry  w as c e n tr ifu g e d  a t  5 0 0 0  rp m  fo r  2 0  m in . T h e  S O D  a s sa y  is  ro u tin e ly  u se d  fo r  th e  
M e asu rem en t o f  su p e ro x id e  d is m u ta s e  in  b a rley . T h is  m e th o d  re lie s  o n  th e  in h ib it io n  b y  s u p e ro x id e  d is m u ta s e  o f  th e  re d u c tio n  o f  c y to c h ro m e  
c  by  s u p e ro x id e  a n io n s  p ro d u c e d  in  th e  o x id a t io n  o f  x a n th in e . (B a m fo rth , 198 3 ). S O D  f ro m  B acillu s s tearo therm ophilus  w as  u s e d  to  c o m p a re  
(S ig m a  C h e m  C o .) . P ro te in  c o n te n t  in  c ru d e  e x tra c t  w a s  m e a s u re d  b y  th e  m e th o d  o f  B iu re t  (D o u m a s  e t  a l, 1971)

S ta tis t ic a l  d e s ig n  a n d  a n a ly s is . D a ta  o b ta in e d  d u r in g  s to ra g e  w e re  a n a ly z e d  b y  d u p lic a te d  u s in g  a  re s p o n s e  su rfa c e  m e th o d o lo g y  in  
S ta tg ra p h ic s  P lu s  fo r  W in d o w s®  4 .0  so f tw a re  p a c k a g e . E x p e r im e n ta l  d e s ig n  a d o p te d  w a s  m u ltile v e l fa c to ria l  32, in  w h ic h  th e  tw o  fa c to rs  o r  
" 'd e p e n d e n t  se le c te d  v a r ia b le s  w e re : S o y a  B u d s  C o n c e n tra tio n  (C ) an d  S to ra g e  T im e  (T ), w h ile  th e  v a r ia b le  re s p o n s e  w e re : C o n ju g a te d  d ie n e s  
(C D ); P e ro x id e  v a lu e  (P V ) a n d  T h io b a rb i tu r ic -a c id - r e a c t iv e  su b s ta n c e s  (T B A R S ).

Results and Discussion
A c c o rd in g  to  th e  r e s u l ts  o b ta in e d , b o th  so y a  b u d s  c o n c e n tra tio n s  a s s a y e d  h av e  e x e r te d  a n tio x id a n t e f fe c t  o n  th e  c h ic k e n  l ip id  m o d e l sy s tem . 

^ ab le  1 sh o w s c o n ju g a te d  d ie n e s , h y d ro p e ro x id e s  a n d  a c id  2 - th io b a rb itu r ic  re a c tiv e  su b s ta n c e s  fo rm a tio n , fo r  th e  c o n tro l  (n o  a d d it iv e s ) ;  3 %  
an d  6 %  so y a  b u d s  a d d e d  s a m p le s .

T h e  re d u c tio n  o f  6 0 % ; 51 %  a n d  2 3 %  f o r  p e ro x id e  v a lu e , c o n ju g a te d  d ie n e s  a n d  T B A R S  re sp e c tiv e ly , w a s  re a c h e d  fo r  h ig h e r  c o n c e n tra tio n  
assa y ed  a t 4 8  h . T o ta l a c tiv ity  S O D  an d  s p e c if ic  S O D  a c tiv ity  in  c ru d e  e x tra c ts  f ro m  d e h y d ra te d  so y a  b u d s  w as  1 ,135  u n its /g  d ry  m a tte r  an d  

T 9  u n its  /m g  p ro te in , re sp e c tiv e ly  (D o v a l e t  a l, 2 0 0 1 ).
F ig u re  1 sh o w s C D , P V  a n d  T B A R S  fo rm a tio n  th ro u g h  tim e . F ro m  th e  re su lts  s h o w n  in  th is  f ig u re  it w a s  o b s e rv e d  th a t  a n tio x id a n t e f fe c t  

s tro n g e r  o n  h y d ro p e ro x id e s  fo rm a tio n  th a n  C D  a n d  T B A R S  d e v e lo p m e n t, th e  o th e r  m e a s u re m e n ts  u se d  fo r  e v a lu a tin g  th e  e f fe c tiv e n e ss  o f  
e a n tio x id a n t. T h is  r e in fo rc e s  th e  th e o ry  th a t  a n tio x id a n t e f fe c t  o f  so y b e a n  b u d s  is  b a s e d  o n  c o n te n t  o f  s u p e ro x id e  d is m u ta s e  e n z y m e , w h ic h  

Cata ly ze  d ism u ta tio n  o f  su p e ro x id e  r a d ic a ls  to  o x y g e n  a n d  h y d ro g e n  p e ro x id e .
Besides, if we know that lipid oxidation whole process cannot be evaluated following the formation of one indicator only (primary or 

Sec°ndary oxidation products), the evaluation of the antioxidant effect should be monitored with indicators of different steps in the oxidation
P rocess.
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T ab le  1. R e s u lt  o f  th e  c h e m ic a l a n a ly s e s

h
C D  (m l/m g ) P V  (m e q  O 2/L ) T B A R S  (p m o l M A D /K g )

A B C A B C A B C

0 0 .3 9 ± 0 .0 1 0 .3 9 1 0 .0 1 0 .3 9 1 0 .0 1 1 6 .9 3 1 0 .6 2 1 6 .9 3 1 0 .6 2 1 6 .9 3 1 0 .6 2 1 5 .8 8 1 0 .2 5 1 6 .9 4 1 0 .2 5 1 6 .9 4 1 0 .2 5

2 4 1 .8 3 ± 0 .0 7 1 .0 1 1 0 .0 4 1 .1 9 1 0 .0 3 1 4 7 .9 1 1 3 .6 8 5 .4 6 1 6 .1 1 8 7 .1 8 1 4 .8 6 3 5 .8 7 1 0 .4 4 3 6 .5 1 1 0 .3 7 4 4 .2 4 1 0 .3 0

48 3 .1 9 1 0 .0 2 2 .5 8 1 0 .0 1 1 .5 6 1 0 .0 7 5 3 4 .3 1 1 6 6 3 0 4 .4 3 1 8 .2 2 1 2 .3 9 1 3 3 . 4 8 .3 5 1 1 .3 9 3 7 .2 5 1 1 .5 0 3 7 .4 0 1 1 .7 2

Q
O

Estimated Response Surface Estim ated R esponse Surface

Concentration

E stim ated  R e sp o n se  S urface

Concentration C o n cen tra tio n

F ig u re  1. R e sp o n se  su rfa c e  p lo t  o f  p re d ic te d  a v e ra g e  a )  C o n ju g a te d  d ie n e s ;  b )  P e ro x id e  v a lu e  a n d  c )  T B A R S
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