
8525

Study o f th e  p o s s i b i l i t y  o f th e  usage of n a tu r a l  c o lo r a n t s  flor o b ta in in g  t r a d i t i o n a l  
gLeat p ro d u c ts
BOKUCliAVA M.A..ROZANTZKV B .O . ,KONDRATYUCK M.O. .SIMBIRjJVA E . I .
♦Institute of B io c h e m is try  named a f t e r  A.N.Bach,Academy o f S c ie n c e s  o f  th e  USS*. 
Moscow,USSR ’
"Be Moscow T e c h n o lo g ic a l I n s t i t u t e  f o r  th e  Meat & D a iry  I n d u s t r y , Moscow, USSR
^he main re q u ire m e n t f o r  food  c o lo r a n ts  i s  t h e i r  s a f e ty  and im p a r tin g  o f b e s t  a t t r a c ­
t iv e  ap p ea ran ce  to  fo o d s .L a te ly  a l l  th e  more im p o r ta n t h as  become th e  u se  o f n a tu r a l  
o o lo ra n ts  due t o  th e  d is c o v e ry  of c a n c e r  e f f e c t s  o f n i t r i t e s  used  f o r  c o lo r in g  of 
ffie a t p r o d u c t s ( I ) .B e s id e s ,e x t r a c t s  from f r u i t  and p l a n t s  a p a r t  from  c o lo r in g  p igm en ts 
c o n ta in  a g r e a t  amount o f v ita m in s  and o th e r  b io lo g ic a l ly  a c t iv e  s u b s ta n c e s .A d d it io n  
° f such e x t r a c t s  in  th e  p ro d u c tio n  of m eat p ro d u c ts  w i l l  h e lp  t o  in c r e a s e  t h e i r  n u t r i -  
t i o  a l  v a lu e .O n e  of th e  c h e a p e s t and most a v a i l a b l e  s o u rc e s  o f raw m a te r ia l  f o r  g e t ­
t in g  n a tu r a l  c o lo r a n t s  i s  re d  b e e t .V ita m in e s  C ,FP,B and B .w ere found in  re d  b e e t  in  
a d d it io n  to  c o lo r in g  su b stan ces .H o w ev er re d  p ig m en ts  o f  b e e t  a re  u n s ta b le  to  p ro lo n ­
ged e f f e c t s  o f h ig h  te m p e ra tu re  w hich l i m i t s  t h e i r  a p p l i c a t io n  in  th e  p ro d u c tio n  of 
fceat p ro d u c ts  which undergo  th e rm a l p r o c e s s in g ( 2 ) . I n  t h i s  c o n n e c tio n  th e  aim of ou r 
Best has become th e  r e s e a r c h  of th e rm a l s t a b i l i t y  o f th e  main b e e t  p ig m e n t-b e ta n in e  
Bn th e  p re se n c e  of such  s t a b i l i z e r s  a s  brown t e a  e x t r a c t , t h e  m ix tu re  o f  t e a  e x t r a c t  
w ith  a s c o rb ic  a c id  and a s c o ru t in e .T h e  t e a  e x t r a c t  w hich i s  p roduced  i n d u s t r i a l l y  ou t 

n o n -8t a n d a r t  raw m a te r i a l s  i s  a cheap  and v a lu a b le  e n r ic h e r  o f fo o d s  a s  i t  con­
ta in s  in  a d d i t io n  t o  p ig m en ts  such s u b s ta n c e s  a s  c a f f e in e ,g * t e c h in e e , v a r io u s  v i ta m i­
n s ,  amino a c id s  and o rg a n ic  a c id s £ 3 ) .P h y s io lo g ic a l ly  a c t iv e  s u b s ta n c e s  such a s  a s c o r ­
b ic  a c id  and a s c o r u t in e  a re  w id e ly  ueed in  m ed ic in e  f o r  th e  a v i ta m in o s is  t r e a tm e n t 
which makes i t  p o s s ib le  t o  u se  them in  food  p ro d u c tio n .A p a r t  from  t h i s  s t a b i l i z i n g  
e f f e c t s  of a s c o rb ic  a c id  i s  found in  some t e s t s  in  r e s p e c t  to  th e rm a l s t a b i l i t y  of 
b ee t p ig m e n ts (h ) . J a s te  m a te r ia l  o f th e  b e e t  p ro d u c t io n -d ry  powder o f  p re s s e d  p u lp  
Was used f o r  th e  re s e a rc h .T h e  powder was d is s o lv e d  in  d i s t i l l e d  w a te r  in  p ro p o r t io n  

1 :60  and th e  r e c e iv e d  s o lu t io n s  were c e n tr i f u g e d .T e a  e x t r a c t , t e a  e x t r a c t  w ith  a s ­
c o rb ic  a c id  and a s c o r u t in e  in  q u a n t i ty  from  5 to  1000 mg/g powder were added a s  s t a ­
b i l i z e r s  to  th e  r e c e iv e d  sam ples of b e e t  e x t r a c t .T h e  s t a b i l i z e d  b e e t  e x t r a c t s  were 
Warmed in  th e rm o s ta b le  t e s t - t u b e s  w ith  a i r  r e f r i g i r a t o r  f o r  one h our a t  100 C.The w ar­
ding p ro o e ss  h av in g  b een  o v e r , th e  t e s t - t u b e s  were c o o le d  w ith  c o ld  ru n n in g  w a te r.T h en  
the  p re sen ce  o f b e ta n in e  i n  th e rm o - tr e a te d  sam ples was d e te rm in ed  by sp e c tro p h o to m e t-  
r ic  method a t  max»557nm(5 ) . I n  th e  ex p erim en t e x t r a c t s  w ith o u t s t a b i l i z e r s  and w ith -  
°h t u ndergo ing  th e rm a l t r e a tm e n t  w ere u sed  a s  c o n t r o l  sam ples.T he g a in e d  r e s u l t s  o f 
the r e s e a rc h  sh o w e d (ta b le  I ) , t h a t  w ith o u t ad d in g  th e  s t a b i l i z e r  bo-canine in  b e e t e x t ­
r a c t s  was a lm o st c o m p le te ly  d e s tro y e d .T h e  a d d i t io n  o f  t e a  e x t r a c t  in  q u a n t i ty  from  5 to  
10 mg/g d id  n o t  show any s u b s t a n t i a l  in f lu e n c e  on b e ta n in e  s t a b i l i t y . B u t  th e  p e r c e p t ib le  
“ta b le  e f f e c t  o f  t e a  e x t r a c t  i s  o b serv ed  u n d e r th e  same c o n d i t io n s  of warming w ith  th e  
c o n c e n tra t io n  o f  th e  s t a b i l i z e r  e q u a l t o  100 m g/g.The lo s s e s  of b e ta n in e  in  t h i s  c a se  
C o n s ti tu te d  o n ly  5 ^ .The in c r e a s e  o f th e  c o n c e n tr a t io n  o f t e a  s t b i l i z e r  t o  400 mg/g le a d s  

o com plete  s t a b i l i z a t i o n  o f  th e  p igm ent.A ny f u r t h e r  in c r e a s e  o f  th e  s t a b i l i z e r  concen­
t r a t i o n  does n o t le a d  to  enhance t h i s  s t a b i l i z i n g  e f f e c t .

T ab le  I
e f f e c t s  o f t e a  e x t r a c t  on th e r m o s ta b i l i ty  o f b e ta n in e  w h ile  warming a t  100 C f o r  one

f The amount o f  t e a  
n e x tra c t ,m g /g

The amount o f b e ta n in e  
mg#

L o sses  o f b e ta n in e  
%

0 2 ,5 80
5 9 ,0 25
50 1 1 ,0 10

100 i i , 5 5
250 I I ,  $ 5
400 1 2 ,0 0
750 12 ,0 0

1000 1 2 ,0 0

0 12 ,0 0
C o n tro l sam ples w ith o u t warming

^Be s t a b i l i z i n g  e f f e c t  o f  th e  c o lo r in g  s u b s ta n c e s  u n d e r th e  in f lu e n c e  o f  t e a  e x t r a c t  ap­
p a re n tly  may be e x p la in e d  a s  th e  i n h i b i t o r y  e f f e c t  o f t e a  p o ly p h e n o ls  on fe rm e n ts  of b e -  
? t  e x t r a c ts ,w h ic h  ca u se  d e s t r u c t io n  o f  b e ta n in e ,a n d  a s  i n t e r a c t i o n  o f  p o ly p h e n o ls  and be- 
I^ h in e s  w hich le a d  t o  th e  fo rm a tio n  o f s t a b l e  d i s s o lu b le  com plex c o m b in a tio n s .A n a ly z in g  
Be d a ta  r e c e iv e d  u n d er th e  j o i n t  a c t io n  o f two s t a b i l i z e r s  t e a  e x t r a c t  and a s c o rb ic  

®cid f t a b l e  2 ) i t  was r e v e a le d  t h a t  add ing  o f a s c o rb ic  a c id  to  th e  t e a  s t a b i l i z e r  does 
B°t g iVe s t ro n g  s t a b i l i z i n g  e f f e c t  in  p r o p o r t in n ( I 0 + I 0 )  to  (40+40)m g/g .B ut b e g in n in g  
,B th  th e  p ro p o r t io n  o f  s t a b i l i z e r s ( 50+$0)mg/g a n o t ic e a b le  in c re a s e  o f b e ta n in e  s t a b i ­
l i z e r  i s  o b se rv ed .T h e  lo s s e s  of p igm ent in  t h i s  c a se  was o n ly  7%,The f u r t h e r  in c r e a s e  

th e  s t a b i l i z e r  c o n c e n tr a t io n  does n o t le a d  to  th e  in c r e a s e  o f  b e t a n i n e . l t  i s  in  p la c e , 
m ention h e re  t h a t  d e s p i t e  a lm o st i d e n t i c a l  s t a b i l i z i n g  c h a r a c te r  o f t e a  e x t r a c t  and 

t® m ix tu re  w ith  a s c o rb ic  a c id  th e  usage  o f m ix tu re  i s  p r e f e r a b le  due t o  th e  in c re a se d
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The e f f e c t s  o f  t e a  e x t r a c t  w ith  a s c o rb ic  a c id  on th e r m o s ta b i l i ty  of b e ta n in e  w h ile  warmina; 
i t  a t  10CTC f o r  one hour

The t e a  e x t r a c t  
c o n c e n t r a t io n ,  

mg/g

A scorb ic  a c id  
c o n c e n tr a t io n  

m g/g,m g«

B e ta n in e
c o n c e n tr a t io n

m£6

B e ta n in e
lo s s e s
*

I 0 0 5 ,2 602 10 10 5 ,2 60
5 20 20 5 ,9 654 50 30 7 ,2 45
5 40 40 7 ,8 40
6 50 50 12 ,0 77 100 100 1 2 ,0 7

_ 8 300 300 12 .0 7
9 0

C o n tro l sam ples w ith o u t
0

warming
13 ,0 0

p re sen ce  o f  v i ta m in e s  in  i t .T h e  f a c t  o f com ple te  c o lo r in g  s t a b i l i z a t i o n  of b e e t  e x t r a c t s  
under th e rm a l tr e a tm e n t  was co n firm ed  in  th e  t e s t s  were a s c o r u t in e  was added as  th e  s t a b i ­
l i z e r  in  th e  amount o f  100 m g /g .T h u s, one can draw a c o n c lu s io n  t h a t  h ig h  s t a b i l i t y  of c o lo ­
r in g  b e e t  p ig m en ts  u n d er th e rm a l t r e a tm e n t i s  observed  when you add t e a  e x t r a c t  in  th e  
amount o f 4 0 0 m g /g ,m ix tu re  o f t e a  e x t r a c t  and a s c o rb ic  a c id  in  p r o p o r t io n  of(50+50)m g/g  and 
a s c o r u t in e  in  th e  amount o f IOOmg/g.The a p p l i c a t io n  o f n a t u r a l  c o lo r a n t s  and s t a b i l i z e r s  
in  meat p ro d u c t io n  i s  r a t i o n a l  b ecau se  a lo n g s id e  w ith  c o lo r in g  e f f e c t s  th e y  p o s s e s s  v a lu a ­
b le  b i o l o g i c a l  p r o p e r t i e s  which w i l l  a llo w  to  g e t  v ita m in iz e d  meat p ro d u c ts .
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The h e a t  t r e a tm e n t  u sed  in  th e  p ro c e s s in g  m arkedly  re d u c e s  th e  v ita m in  c o n te n ts  o f th e  f i ­
n ish ed  p r o d u c ts .  At th e  same tim e  th e  n i t r i t e s  used  f o r  c o lo r in g  of th e  s a l t e d  meat and saw- 
a®Be meat p ro d u c ts  a re  p r e c u r s o r s  o f c a rc in o g e n ic  s u b s ta n c e s .  T e s ts  have been c a r r i e d  ou t 
to  f in d  o u t th e  e f f e c t s  o f  th e  t e a  e x t r a c t  and a s c o r u t in e  i n  c o m b in a tio n  w ith  th e  b e e t  c o lo ­
ra n t  on th e  f u n c t io n a l  p r o p e r t i e s  of meat p ro d u c ts  w ith  th e  aim o f d e v e lo p in g  a n i t r i t e  
Tree m ethod o f  th e  c o lo r  fo rm a tio n  and v i ta m in iz a t io n  o f m eat p ro d u c ts .T h e  s t a b i l i z i n g  
E ffe c t of n a t u r a l  t e a  p igm ents and a s c o rb ic  a c id  was s tu d ie d  w ith  th e  view  of e l im in a t in g  
^he b e ta n in e  u n s t a b i l i t y  to  h ig h  te m p e ra tu re  and a lk a l in e  r e a c t io n  o f s u r ro u n d in g s .  I t  h as  
“een e s t a b l i s h e d  t h a t  th e  400 mgyo ( c o n c e n tr a t io n )  of th e  t e a  e x t r a c t  and th e  100 mg% (c o n -  
c® n tra t io n )  o f  a s c o r u t in e  produce  a s tro n g  s t a b i l i z i n g  e f f e c t  on th e  b e e t  p igm ent therm o­
s t a b i l i t y .  B e s id e s ,  th e  te a  compounds c o n s id e ra b ly  in c re a s e  th e  b i o l o g i c a l  v a lu e  and qua­
l i t y  of meat p ro d u c ts  due to  th e  p re se n c e  o f v ita m in  co m p o site s  and o th e r  p h y s io lo g ic a l ly  
act i v e  s u b s ta n c e s  in  th e  t e a  e x t r a c t s .


