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METHOD OE OBTAINING OF SAFE FOOD PRODUCT FROM BLOOD OF SLAUGHTER ANIMALS

M .L. FAIVISHAVSKT
A ll-R u s s ia n  M eat R e s e a rc h  I n s t i t u t e ,  T a l a l i k h i n a  2 6 , 109316 Moscow, R u s s ia

Key w o rd s: b lo o d , e x t r u s i o n ,  e x tru d e d  fo rm s , m ac ro - and m ic ro e le m e n ts ,  test-culture,tenac ity

An e x t r u s io n  te c h n o lo g y  o f  p r o d u c t io n  o f  f o o d s t u f f s  w i th  b lo o d  o f  s l a u g h t e r  a n im a ls  i n  com­
b i n a t i o n  w ith  o th e r  k in d s  o f  an im a l and  v e g e ta b le  m a t e r i a l s  was d e v e lo p e d  a t  VFIIMP. The 
u t i l i z a t i o n  o f  b lo o d  m akes i t  p o s s i b le  t o  e n r ic h  th e  f i n a l  p ro d u c t  w i th  p r o t e i n s ,  v i ta m in s ,  
m a c ro -  and m ic ro e le m e n ts ,  e s p e c i a l l y  w i th  th e  io n s  o f  h ig h ly  a s s i m i la b le  i r o n  i n  hem fo rm , 
w h ich  p r e - d e te r m in e s  th e  p o s s i b i l i t y  o f  i t s  u t i l i z a t i o n  i n  d i e t s  f o r  p r e v e n t io n  and  t r e a t ­
m ent o f  anem ic d i s e a s e s ,  a s s o c ia te d  w ith  d e f i c i e n c y  o f  i r o n .  T ak in g  i n t o  a c c o u n t t h a t  in  
p r o c e s s in g  by  t h i s  m ethod  th e  m ix tu re  o f  raw  m a t e r i a l s  i s  s u b je c te d  to  h ig h  te m p e ra tu re  
( h ig h e r  th a n  150°C ) and p r e s s u r e  h ig h e r  th a n  2 .0  MPa f o r  a  s h o r t  p e r io d  o f  t im e , a  n e c e s s i ­
t y  a r o s e  t o  s tu d y  th e  i n d i c e s  b a s e d  on w h ich  one can  c o n c lu d e  a b o u t s a f e t y  o f  th e  p r o d u c t .  
F o u r sam p les  o f  p ro d u c ts  d i f f e r i n g  i n  b lo o d  and o th e r  component® c o n te n t  w ere s e l e c t e d  
(T a b le  1 ) .
The in c r e a s e d  c o n te n t  o f  p r o t e i n  i n  sam ple 3 r e s u l t e d  from  i n t r o d u c t i o n  o f  p r o t e i n  compo­
n e n t  i n t o  th e  f o r m u la t io n ,  a t  th e  ex p en se  o f  d e c re a s e  o f  s t a r c h  c o n ta in in g  com ponen t.
The c o n te n t  o f  c a lc iu m  and  p h o sp h o ru s  was d e te rm in e d , s p e c i a l  a t t e n t i o n  b e in g  g iv e n  to  th e  
p re s e n c e  o f  i r o n  i n  m a n u fa c tu re d  e x tru d e d  fo rm s (T a b le  2 ) .  Low r a t i o  o f  C a:P h  i n  e x tru d e d  
fo rm s  p o i n t s  o u t  t o  th e  n e c e s s i t y  o f  i n t r o d u c t i o n  i n t o  th e  d i e t ,  i n  w h ich  t h e i r  u sag e  i s  
c o n s id e r e d ,  o f  th e  p ro d u c ts  r i c h  i n  c a lc iu m  s a l t s ,  w hich  w i l l  make i t  p o s s i b l e  to  change 
th e  e x i s t i n g  l e v e l  and r e a c h  a d e q u a te  r a t i o  o f  th e s e  com ponents i n  th e  t o t a l  d i e t .  The i n ­
d i c e s  i n  T ab le  2 i n d i c a t e  t h a t  th e  e x tru d e d  fo rm s can  s e rv e  a s  a  s o u rc e  o f  i r o n  i n  th e

T ab le  1

C o n te n t ,  %
1

Sam ple num ber 
2 3 4

M o is tu re 4 .2 4 .2 4 .8 4 .7
F a t 0 .9 0 .8 0 .4 0 .5
P r o t e in 1 9 .8 1 8 .3 2 8 .7 17.0
Ash 1 .6 2 .4 0 .7 1 .3
S ta r c h 6 4 .7 6 6 .1 57*5 7 0 .4
F ib e r 1 .6 1 .6 0 .6 1 .6

T ab le  2
C o n te n t o f c a lc iu m . p h o sp h o ru s  and i r o n i n  e x tru d e d  fo rm s

C o n te n t Sam ple num ber
1 2 5 4

C alc iu m , mgL 1 9 .6 1 6 .4 1 8 .4 2 0 .4
P h o sp h o ru s , mg% 342 328 205 358
I r o n ,  m g/kg 2 2 .5 3 1 .8 1 1 .0 2 2 .5

D a ta  i n  T ab le  3 show th e am ounts o f  h ea v y  m e ta ls  and a r s e n i c  i n  e x tru d e d fo rm s .
C om parison  o f  th e  above v a lu e s  w ith  e s t a b l i s h e d  c r i t i c a l  c o n c e n t r a t io n s  o f  th e s e  e le m e n ts  
i n  f o o d s t u f f s  a l lo w s  to  make a  c o n c lu s io n  t h a t  th e  e x tru d e d  foxm s a s  f o o d s t u f f s  f u l l y  m eat 
m e d ic a l  and b i o l o g i c a l  r e q u ir e m e n ts .
The s t u d i e s  a l s o  i n d i c a t e d  t h a t  th e  d e v e lo p e d  e x tru d e d  fo rm s have no p e s t i c i d e s  and o rg a n s0 
c h lo r in e  compounds ( & -h e p ta c h lo rc y c lo h e x a n e ,  ^ - h e p ta c h lo r c y c lo h e x a n e , DDT, t h e i r  m etabo­
l i t e s ,  h e p ta c h lo r in e  and a l d r i n e ) .
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T ab le  5»
C o n te n t o f  h eav y  m e ta ls and a r s e n i c  i n  e x tru d e d  fo rm s (m g/kg)

E lem en ts
1

Sam ple num ber 
2 3 4

Lead 0.05 O.O5 0 .0 6 0 .0 4
Cadmium 0 .0 1 > 0 . 0 1 0 .01 0 .0 1
C opper 1.85 2 .0 1 .9 2 .0
Z inc 6.5 5 .7 5 4 .8 5 5 .0
M ercury >  0 .0 1 > 0 . 0 1 » 0 ,0 1 j^O .01
A rs e n ic .2*0.1 .» 0 .1 - » 0 .1 J>0 .1

“'i t h  th e  v iew  o f  d e te r m in in g  th e  in f lu e n c e  o f  d e v e lo p e d  c o n d i t io n s  on b a c t e r i o l o g i c a l  i n d i -  
Ces o f  th e  o b ta in e d  e x tru d e d  fo rm s , m ic r o b io lo g ic a l  i n v e s t i g a t i o n s  w ere c a r r i e d  o u t .  R e - 
Cls ta n c e  o f  m e s o p h i l ic  a e r o b ic  and f a c u l t . - a n a e r o b i c  m ic ro o rg a n is m s , c o l i f o rm  b a c t e r i a ,  fu n - 
SUs and s a lm o n e l la  b a c t e r i a  w ere s t u d i e d .
'On~ p a th o g e n ic  s t r a i n  E . c o l i - 1 2 5 7  was u sed  a s  a t e s t  c u l t u r e .  T h is  c u l t u r e  was grown on 

116 a t-p e p  to n e  a g a r  a t  57°C d u r in g  18 h o u r s ,  and  a  s u s p e n s io n  o f  c e l l s  was p r e p a re d  on p h y s i -  
° i ° g ic a l  s o l u t i o n ,  c o n ta in in g  1 x  10^ c e l l s / cm3, a s u s p e n s io n  o f  t e s t - c u l t u r e  was b e in g  int­
ro d u c e d  b e f o r e  e x t r u s io n  i n  th e  o r i g i n a l  m ix o f  com ponents w i th  th e  r a t e  500 cm ^ /h .
Ih,■e R e s u l ts  o f  b a c t e r i o l o g i c a l  i n v e s t i g a t i o n s  f o r  d i f f e r e n t  k in d s  o f  raw  m a t e r i a l s  and  e x -
t r Uded

% o i
te
Of

fo rm s o b ta in e d  a r e  g iv e n  i n  T ab le  4 .

th,
tt.
I

i n v e s t i g a t i o n s  c o n f irm e d  a  p o s s i b i l i t y  o f  i n a c t i v a t i o n  o f  p a th o g e n ic  m ic r o f lo r a  by  e x -  
s io n  p r o c e s s in g  o f  m ix tu re  o f  a n im a l and v e g e ta b le  m a t e r i a l s ,  

esom ness o f  th e  p ro d u c t  i s  i n  th e  ab se n c e  o f  t o x i c i t y .  To x^eveal t h e  t o x i c i t y  o f new 
° d u c ts  th e  i n v e s t i g a t i o n s  w ere c a r r i e d  o u t on w h ite  m ice (n  = 2 0 ) ,  I n  th e  t r i a l s ,  1 cm^ 

10% s o l u t io n  o f  e x tru d e d  p ro d u c ts  w i th  d i f f e r e n t  c o n te n t  o f  b lo o d  was a dm ini s t e r e d  in
6 stom ach  o f  th e  a n im a ls .  No ch an g es i n  h e a l t h  was r e g i s t e r e d  d u r in g  48 h o u rs  o f  o b s e r v a -  
051 • A l l  th e  m ice w ere a l i v e  and  h e a l t h y .  The r e s u l t s  c o n f irm  t h a t  th e  d e v e lo p e d  te c h n o -

, p ro v id e s  p r o d u c ts  w ith o u t  t o x i c i t y .
e s tu d ie d  am ino a c id  c o m p o s itio n  o f  th e  e x tru d e d  foi'm s h a s  shown t h a t  th e  p ro d u c ts  p o s -  
Ss th e  w hole com plex o f  in d i s p e n s a b le  am ino a c id s ,  w hat c o n f irm s  t h e i r  fo o d  v a lu e .

T a b le  4
B a c t e r i o l o g i c a l  i n d i c e s  o f  some k in d s  o f  raw  m a t e r i a l s  and  m a n u fa c tu re d

e x tru d e d  fo rm s

^ec t  o f  i n v e s t i g a t i o n s

Ig?’ **
S c h i e d  form  
t ^ t d e d  fo rm  a s  m anufac- 
hj 6d w i th  t e s t - c u l t u r e  

m a t e r i a l s

T o ta l  c o u n t o f  
m e s o p h i l ic  a e ro ­
b i c  and f a c u l t a ­
t i v e - a n a e r o b i c  
m irc o o rg a n is m s in  
1 g o f  p ro d u c t

C o lifo rm s  in  
1 g o f  p ro d u c t

Fungus i n  
1 g o f  p ro ­
d u c t

S a lm o n e lla  i n  
25 g o f  p r o ­
d u c t

17 .7  x  10;
1 .7  x
No

No

10"
No
No
No

No

6.5  X  I O 0  

5.8  x  10¿ 
3 .0

No

No
No
No

No

ti»te
i n v e s t i g a t i o n s  c a r r i e d  o u t  e n a b le  t o  c o n c lu d e  t h a t  th e  e x t r u s io n  p r o c e s s in g  o f th e  m ix - 

o f  v e g e ta b le  and  a n im a l raw  m a t e r i a l s ,  in c lu d in g  b lo o d  o f  s l a u g h t e r  a n im a ls ,  p ro v id e s
s^fe f o o d s t u f f .
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