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Background
In tro d u c tio n  in to  th e  r a t io n  o f  n ew  n o n - tra d i t io n a l  k in d s  o f  v e g e ta b le  raw  m a te r ia ls  in c o rp o ra tin g  a  b a la n c e d  c o m p le x  o f  p ro te in s , l ip id s , 

m in e ra l su b s ta n c e s , v ita m in s  a n d  h a v in g  h ig h  n u tr itiv e  a n d  c u ra tiv e -p re v e n tiv e  p ro p e r tie s  is  o n e  o f  th e  w a y s  to  in c re a se  th e  p ro d u c t  n u tr itiv e  

v a lu e  an d  im p ro v e  th e  s tru c tu re  o f  fo o d  c o n s u m p tio n  [ 1],
A m o n g  th e  m o s t  p e rs p e c tiv e  k in d s  o f  n o n - tra d it io n a l ra w  m a te r ia ls  u se d  fo r  o b ta in in g  v a rio u s  fu n c tio n a l-p u rp o s e  f o o d  a d d itiv e s  is  th e  

am a ra n th  c o m  a n d  p ro d u c ts  o f  its  p r o c e s s in g  in  th e  fo o d  in d u s try , d u e  to  a  h ig h  c o n te n t  o f  p ro te in  b a la n c e d  b y  n o n -e ss e n tia l  a m in o  a c id s , 
lip id s , p e c tin , c o lo r in g  a g e n ts , a n d  f la v o n o id s  h a v in g  a n tio x id a n t e ffe c t. I t  is  c h a ra c te r iz e d  b y  a v a ila b il i ty  o f  a  la rg e  a m o u n t o f  p h y s io lo g ic a lly  
ac tiv e  su b s ta n c e s : s ty re n e s  a n d  to c o p h e ro ls  [2 , 3 ], A m o n g  g ra in  c u ltu re s  a m a ra n th  is  c h a ra c te r iz e d  b y  a  h ig h  c o n te n t o f  p o ta s s iu m , m a n g a n e s e , 
z >nc a n d  e s p e c ia lly  iro n  a n d  m a g n e s iu m  -  th e  la t te r  p ro m o te s  in h ib it io n  o f  a th e ro sc le ro tic  p ro c e s s e s  a n d  re d u c tio n  o f  th e  c h o le s te ro l  c o n te n t 

lev e l in  b lo o d .
T h e  fo o d  q u a li ty  g re a t ly  d e p e n d s  o n  th e  c h a n g e s  ta k in g  p la c e  in  its  m a in  c o m p o n e n ts :  p ro te in s , c a rb o h y d ra te s , lip id s . T h u s , a t  th e  in itia l 

s ta g e  o f  l ip id  o x id a tio n  p e ro x id e s  a n d  h y d ro p e ro x id e s  ( l ip id  d e c o m p o s itio n  p r im a ry  p ro d u c ts )  h a v in g  to x ic  in f lu e n c e  o n  th e  h u m a n  o rg a n ism  
a re  fo rm e d , a l th o u g h , a s  th is  ta k e s  p la c e , th e y  d o n ’t  a f fe c t  fu n c tio n a l- te c h n o lo g ic a l  a n d  o rg a n o le p tic  p ro p e rtie s  o f  th e  f in ish e d  p ro d u c t. D u r in g  
fu rth e r  o x id a tio n  a ld e h y d e s  a n d  k e to n e s  ( l ip id  d e c o m p o s itio n  se c o n d a ry  p ro d u c ts )  g iv in g  p ro d u c t  sp e c ific  ra n c id  ta s te  a re  fo rm e d  [4 , 5 ].

T o su p p re s s  o x id iz in g  p ro c e s s e s  in  th e  p ro d u c t, n a tu ra l  o r  s y n th e tic  fo o d  a d d itiv e s  - a n tio x id a n ts  a re  u se d  [6 ]. N u m e ro u s  in v e s tig a tio n s  o f  
th e  la s t d e c a d e  te s tify  th a t  a n tio x id a n ts  d e f ic ie n c y  in  fo o d s  is  o n e  o f  th e  re a s o n s  f o r  p ro g re s s  o f  a th e ro sc le ro s is , f o rm a tio n  o f  m a lig n a n t tu m o rs  

and  o th e r  i l ln e s s e s  [7].
N o w a d a y s  n a tu ra l  a n tio x id a n ts  w h ic h , in  c o n tr a s t  to  c h e m ic a lly  s y n th e s iz e d  o n e s , h a v e  n o  n e g a tiv e  s id e  e f fe c t  o n  th e  h u m a n  o rg a n ism , 

as  w e ll as  im p ro v e  th e  p ro d u c t q u a l i ty  in d ic e s  b y  e n r ic h in g  i t  w ith  m ic ro -  a n d  m a c ro e le m e n ts , su c h  a s  a - to c o p h e r o l,  (1-c a ro te n e , p y r id o x in e , 

n iac in  an d  o th e rs , a re  th e  m o s t  d e m a n d e d  o n  th e  R u s s ia n  m ark e t.

Objectives
T o s tu d y  a n tio x id a n t p ro p e r t ie s  o f  th e  p ro te in -c a rb o h y d ra te  p ro d u c t  (P C P )  o b ta in e d  d u r in g  th e  a m a ra n th  c o m  p ro c e ss in g .

Methods
A n tio x id a n t p ro p e r tie s  o f  th e  v e g e ta b le  P C P  o b ta in e d  d u r in g  th e  a m a ra n th  c o rn  p ro c e s s in g  w e re  e v a lu a te d . T h e  c h o ic e  w as b a s e d  o n  th e  

re su lts  o f  p re lim in a ry  te s ts  w ith  P C P , a s  w e ll  a s  o n  th e  a n a ly s is  o f  r e fe re n c e  l i te ra tu re  [6 ].
M o d e l sa m p le s  o f  c h o p p e d  s e m i-p ro d u c ts  in c o rp o ra tin g  se c o n d -g ra d e  tr im m e d  b e e f  w ith  2 0 %  fa t t is s u e  c o n te n t w e re  m a n u fa c tu re d  a s  a  

rrrodel m e a t s y s te m  fo r  s tu d y in g  P C P  a n t io x id a n t  p ro p e rtie s .
2 0 , 3 0  a n d  5 0 %  o f  h y d ra te d  P C P  w e re  in tro d u c e d  in to  te s t  s a m p le s  o f  c h o p p e d  se m i-p ro d u c ts . S e m i-p ro d u c ts  m a n u fa c tu re d  w ith o u t P C P  

and  th o se  w ith  3 0 %  h y d ra te d  m o d if ie d  w h e a t  f lo u r  (M W F ) su b s ti tu te  fo r  m e a t raw  m a te r ia l , o b ta in e d  b y  th e  th e rm o p la s tic  e x tru s io n  m e th o d  

se rv ed  a s  c o n tro l . T h e  sa m p le s  u n d e r  in v e s tig a tio n  w e re  s to re d  a t 2 -6 °C  d u r in g  7  d a y s .
To e v a lu a te  th e  in f lu e n c e  o f  in tro d u c e d  a d d it iv e s  o n  th e  o x id a tio n  ra te  o f  m o d e l sa m p le  lip id s , c h a n g e s  in  p e ro x id e  an d  th io b a rb itu r ic  

n u m b er in d ic e s , c h a ra c te r iz in g  a c c u m u la t io n  o f  p r im a ry  a n d  se c o n d a ry  l ip id  d e c o m p o s itio n  p ro d u c ts , s p e c if ic a lly  m a lo n ic  a ld e h y d e , w e re  
fixed  [8 ],

Results and Discussion
B y  th e  re s u lts  o f  e x p e r im e n ta l  in v e s tig a tio n s  i t  w a s  e s ta b lis h e d  th a t  u p  to  th e  s e c o n d  d a y  o f  s to ra g e  in  m o d e l sa m p le s  in c lu d in g  th e  

a n tio x id a n t a d d itiv e  P C P , a c c u m u la t io n  o f  p r im a ry  d e c o m p o s itio n  p ro d u c ts  - p e ro x id e s , w a s  n o t  re v e a le d , as c o m p a re d  w ith  th e  c o n tro l  s a m p le  
w ith o u t a d d itiv e  h a v in g  a  h ig h  in d e x  o f  th is  n u m b e r  th ro u g h o u t th e  e x p e r im e n t. T h u s , o n  th e  7 th d a y  o f  s to ra g e  its  m e a n in g  w as  tw o  tim e s  

as m u c h  a s  in  th e  e x p e r im e n ta l  sa m p le s .
T h e  lo w e s t v a lu e s  o f  th e  in d e x  b e in g  s tu d ie d  w e re  fix ed  in  sa m p le s  w ith  3 0  a n d  5 0 %  o f  h y d ra te d  P C P , th e n  in  sa m p le s  w ith  2 0 %  o f  

BCP. X he c o n tro l  s a m p le  w ith  3 0 %  M W F  o n  th e  s e c o n d  d a y  h a d  th e  p e ro x id e  n u m b e r  in d e x  a t  th e  lev e l o f  th e  e x p e r im e n ta l  s a m p le  w ith  

" P ro d u c tio n  o f  3 0 %  PC P.
Correlation of data on investigated indices made it possible to conclude that model samples with introduction of 3 0  and 5 0 %  of hydrated
a n d  th e  c o n tro l  s a m p le  w ith  3 0 %  M W F , w h o s e  p e ro x id e  n u m b e r  v a lu e s  w e re  tw ic e  a s  lo w  a s  th e  c o n tro l  s a m p le  w ith o u t a d d itiv e , tu rn e d  

° ut t0  b e  th e  m o s t o x id a tio n -re s is ta n t.
Results of determination of peroxide numbers of chopped semi-products fat fraction testify to the fact that introduction of vegetable 

additives leads to inhibition of oxidative processes.
A n a ly s is  o f  th e  r e s u l ts  o f  e x p e r im e n ta l  d a ta  o n  c h a n g e s  in  th io b a rb itu r ic  n u m b e rs  (T B N ) in  e x p e r im e n ta l  s a m p le s  o f  c h o p p e d  Sem i- 

P ro d u c ts  sh o w s th a t  w ith  th e  in c re a s e  in  s to ra g e  d u ra tio n  o f  s e m i-p ro d u c ts  s te p -b y -s te p  d e te r io ra tio n  o f  fa t q u a li ty  c h a ra c te r is t ic s  r e la te d  to  
accu m u la tio n  o f  s e c o n d a ry  o x id a tio n  p ro d u c ts  ta k e s  p la c e . H o w ev e r, in tro d u c tio n  o f  P C P  in to  th e  m e a t s y s te m  h a s  a  c o n s id e ra b le  s ta b il iz in g  
e ffec t o n  th e  s ta te  o f  lip id s  in  e x p e r im e n ta l  s a m p le s . T h u s , o n  th e  7 lh d a y  o f  s to ra g e  T B N  v a lu e  in  sa m p le s  w ith  20 , 3 0  a n d  5 0 %  o f  h y d ra te d  

C P  w as , c o rre sp o n d in g ly , 1.5 , 5 a n d  6  t im e s  lo w e r  th a n  th e  a n a lo g o u s  in d e x  in  th e  c o n tro l  s a m p le  w ith o u t  ad d itiv e .
T h e  c o n tro l  s a m p le  w ith  3 0 %  M W F  o n  th e  7 th d a y  o f  s to ra g e  h a d  th e  th io b a rb itu r ic  n u m b e r  v a lu e  1 .07 , w h a t in c re a se d  th is  v a lu e  in  

e* P erim e n ta l s a m p le s  w ith  3 0  a n d  5 0 %  o f  h y d ra te d  P C P  3 .6 -fo ld  an d  4 .3 - fo ld , re sp e c tiv e ly . T h e  sa m p le  w ith  2 0 %  h y d ra te d  P C P  su b s ti tu te  h ad  

e a b o v e  v a lu e  a t  th e  lev e l o f  th e  c o n tro l  s a m p le  w ith  M W F .
S a m p le s  w ith  in tro d u c tio n  o f  3 0  a n d  5 0 %  o f  h y d ra te d  P C P , w h o s e  a n tio x id a n t a c tiv ity  is  s t ip u la te d  b y  a v a ila b ility  o f  a  g re a t  a m o u n t  o f  

" avo n o id s  - n a tu r a l  a n tio x id a n ts  in  its  c o m p o s it io n , d is t in g u is h  by  h ig h  a n tio x id a n t ac tiv ity . H o w ev e r, in tro d u c tio n  o f  5 0 %  o f  h y d ra te d  P C P  
ln to  c h o p p e d  s e m i-p ro d u c ts  n e g a tiv e ly  te l ls  o n  o rg a n o le p tic  p ro p e r tie s  o f  th e  f in ish e d  p ro d u c t, su c h  a s  ta s te  a n d  c o n s is te n c y . In tro d u c tio n  o f
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3 0 %  o f  h y d ra te d  P C P  a ls o  a f fe c ts  th e  l ip id  f ra c tio n  s ta b ility , h a s  a  d is t in c t  a n tio x id a n t e f fe c t, fa v o u rs  im p ro v e m e n t o f  th e  f in is h e d  p ro d u c t 
c o n s is te n c y  a n d  ta s te .

Conclusions

B y  in v e s tig a tio n s  c a rr ie d  o u t  it w a s  e s ta b lis h e d  th a t  in tro d u c tio n  o f  a d d itiv e s  in to  c h o p p e d  s e m i-p ro d u c t fa rc e s  h a d  a n  in h ib it in g  in f lu e n c e  
o n  l ip id  p e ro x id e  o x id a tio n  p ro c e s s e s  w h a t, in  a ll  p ro b a b ility , is  c o n n e c te d  w ith  d e c re a s e  in  th e  sh a re  o f  h e m  p ig m e n ts  in  fa rc e  w ith  M W F  an d  
a v a ila b ility  o f  o x id a tio n  in h ib ito rs  in  PCP.

T h e  p re s e n te d  v e g e ta b le  a d d it iv e  -  P C P  -  h a s  a  s ta b il iz in g  in f lu e n c e  o n  l ip id s  o f  m o d e rn  fa rc e  sy s te m s . T h e  d a ta  o b ta in e d  d u r in g  
e x p e r im e n ta l  in v e s tig a tio n s  te s tify  to  th e  p o s s ib il i ty  o f  u s a g e  o f  3 0 %  o f  h y d ra te d  P C P  a s  a n  a n tio x id a n t in  c o m p o s ite  c h o p p e d  s e m i-p ro d u c ts .
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