






















As a result of the experiments it was found 
that 2 hours after processing the largest quantity of 
the antibiotic on the surface of halves was in the 
places of presence of subcutaneous cellular tissue, 
for example on loins (from 0,6 to 2,2 ̂ /g). In the 
places where this tissue was present in the form of 
a thin membrane there were less chlortetraciclin 
(0,1 - 0,5 ¿Vg).

In the process of storage '■'f meat the content of 
chlortetraciclin in the upper layer of the tissue grâ  
dually decreased in all the points of sample taking. 
On the third day of storage of the processed halves 
no antibiotic was faund in the upper layer of meat.

Table I.

Time of sample taking 
after treatment with 

chlortetraciclin
Quantity of antibiotics (v'/g)
back-
loin

shoulder round

2 hours 1,04 0,6 0,28
I day 0,84 0,45 0,14
2 days 0,21 0,23 0,07
3 0 0 0
4 _ii_ 0 0 0

It was found earlier that the inactivation of an 
antibiotic sets in somewhat later, for example on the 
fifth day. But there were cases when chlortetraciclin 
was inactivated on the first day after processing.The 
reasons of this phenomenon are not clear as yet.

To determine the depth of penetration of chlor­
tetraciclin into processed meat after antibiotic so­
lution is put on it samples were taken from the first 
upper layer, 1-2 mm thick (subcutaneous cellular 
tissue, sometimes with a slight streak of fat or mus­
cular tissue), the second, third and fourth layers
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( m u s c u l a r  t i s s u e ) - ,  3 mm t h i c k .  The r e s u l t s  o f  the  

s t u d i e s  a re  shown i n  T a b l e  2.
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T a b l e  2.

P l a c e  o f  sam p le  
t a k i n g

Q u a n t i t y  o f  c h l o r t e t r a c i c l i n  
p r o c e s s i n g  ( ¡ ¡ j / g )

a f t e r

2 h o u r s d a y s

I. - 2 3 4
S h o u l d e r  1 s t
( u p p e r )  l a y e r 0,6 0,45 0,23 0 0
2 nd  l a y e r 0,11 0,15 0 0 0
3 r d  l a y e r 0 0 0 0 0
4 t h  l a y e r 0 0 0 0 0

L o i n

I  s t  ( u p p e r ) l a y e 1,04 0,84 0,21 0 0
2 nd  l a y e r 0,07 0 0 0 0
3 r d  l a y e r 0 0 0 0 0
4 t h  l a y e r 0 0 0 0 0

Round »
I  s t  ( u p p e r ) l a y e

00CM»V.
O

0,14 0,07 0 0
2 nd  l a y e r 0,14 0 0 0 0
3 r d  l a y e r 0 0 0 0 0
4 t h  l a y e r 0 0 0 0 0

2 h o u r s  a f t e r  p r o c e s s i n g  the  a n t i b i o t i c  was f o u n d  

i n  the  m a j o r i t y  o f  the  s a m p le s  no  d e e p e r  t h a n  0 , 3  cm 

f r o m  the  p r o c e s s e d  s u r f a c e  ( T a b l e  2 ) .  I n  seme h a l v e s  

c h l o r t e t r a c i c l i n  was f o u n d  o n l y  i n  the  f i r s t  u p p e r  

l a y e r .  H e n c e ,  the  p r e p a f a t i o n  s e t t l e d  i n  s u b c u t a n e o u s  

c e l l u l a r  t i s s u e .

N o t  more t h a n  0 , 1 4  ¿ f / g  o f  a n t i b i o t i c  was f o u n d  

i n  the  l a y e r  0 , 5  cm deep.  I n  d e e p e r  l a y e r s  no c h l o r ­

t e t r a c i c l i n  was f o u n d  a t  a l l  ( 8  e x p e r i m e n t s * ' .

I n  two d a y s  o f  s t o r a g e  o f  p r o c e s s e d  meat c h l o r ­

t e t r a c i c l i n  was n o t  f o u n d  i n  the  l a y e r  0 , 5  cm deep.
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It can  be a s sum ed  t h a t  c h l o r t e t r a c i c l i n  p e n e t r a ­

t e s  i n t o  meat i n  the  moment when i t  i s  p u t  on t^e  

s u r f a c e  b e c a u se  the  a n t i b i o t i c  was f o u n d  i n  the  l ^ o r  

0 , 5  cm deep 2 h o u r s  a f t e r  p r o c e s s i n g  and i t  d i d  n o t  

p e n e t r a t e  more d u r i n g  s u b s e q u e n t  s t o r a g e  o f  meat.

Hence,  w i t h  s p r a y i n g  o f  meat w i t h  c h l o r t e t r a -  

c i c i i n  the  l a r g e s t  q u a n t i t y  o f  i t  s e t t l e s  on meat 

s u r f a c e ,  i n  s u b c u t a n e o u s  c e l l u l a r  t i s s u e .  I t s  dep th

o f  p e n e t r a t i o n  i s  n o t  more t h a n  0 , 5  cm f r o m  the  p r o ­
c e s s e d  s u r f a c e .

" h " 11 s t o r i n g  meat the  a n t i b i o t i c  i s  i n a c t i v a t e d  

i n  i n n e r  l a s e r s  o f  t i s s u e  i n  2 d a y s  and i n  th e  u p p e r  
l a y e r  -  i n  3 - 5  d a y s .

in2i:§£a_Iife_of_meat_processed_with either 

2^l2i;tetraci_cl_in_cr_chlortetraciclin_and_ni statin

To d e t e r m in e  s t o r a g e  l i f e  o f  meat p r o c e s s e d  w i t h  

c h l o r t e t r a c i c l i n  i t  was p u t  i n t o  r e f r i g e r a t e d  c a r s .  

The t e m p e r a t u r e  r e g im e  i n  the  c a t s  was a s  i s  r e q u i r e d  

1 °r  s h i p p i n g  c h i l l e d  meat.  The e x p e r i m e n t s  on s t o r a g e  

o f  meat p r o c e s s e d  w i t h  e i t h e r  c h l o r t e t r a c i c l i n  o r  

c h l o r t e t r a c i c l i n  and n i s t a t i n  were c a r r i e d  out  a l s o  i n

r e f r i g e r a t o r s  o f  the  e x p e r i m e n t a l  s a u s a g e  p l a n t  o f  the  
Institute.

20 y o u n g  a n i m a l s  ( c a t t l e )  were c h o s e n  f o r  the 

e x p e r i m e n t s .  M o s t  % f  them were o f  the  " K r a s n a y a  S t e p -

na^ a ' i;J'e a t  o b t a i n e d  f r o m  t h e s e  a n i m a l s  was 2 nd
g r a d e d .

Slaughter and primal processing of the animals 
■‘■ere carried out along the lines of the standard 
technological scheme with eleotric stunning,bleeding 
on the rail, mechanical hide pulling, carcass sawing, 
and washing,

^ , 5 - 2  h o u r s  a f t e r  w a s h i n g  20 h a l v e s  were  p r o ­

c e s s e d  with c h l o r t e t r a c i c l i n  s o l u t i o n  ( 1 0 0  mg. 1 ) .  One 

a l f  o f  e v e r y  c a r c a s s  was  s p r a y e d ,  w h i l e  a n o t h e r  s e r -
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ved as control sample. 1,5 1 of solution was sprayed 
on each half on the rail and in the cooler by means 
of the hydrostand Gsh-2.

Cooled meat was loaded at I2°C in a refrigerated 
car with the temperature of air -5°C. Halves were 
hanged in the car in staggered rows so that in all 
the points of a completely loaded half of the car 
there were halves both processed and not processed 
with the antibiotic. Besides the experimental halves 
meat (of the same animals) not processed with chlor- 
tetraciclin was loaded in the car (before loading was 
completed). Resistance thefmometers were installed 
for measuring air and meat temperature in the refri­
gerated car. Workers of the All-Union Railway .Trans­
port Research Institute recorded temperature and 
relative humidity of the air in a special laboratory 
car every 2 or 4 hours.

The refrigerated oar was subjected to a corres­
ponding sanitary processing before loading. During 
the experiment ice and salt were furnished according 
to the existing norms.

In the beginning of the storage the experimental 
meat (both processed and not processed with the anti­
biotic) was examined every 2-3 days. After spoil
(sliming) appeared on the control halves the meat was 
examined every day.

During the experiment the meat was stored at an 
average temperature from -1,2 to +1,3°C and relative 
humidity 85-94%. The temperature in the inner layers 
of muscles varied from -o,3 to +I,6°C.

On the I2th day of the storage the control meat 
(80i£ of the halves) had signs of spoil in the form of 
sliming on bellies, rounds, under shoulders, a n d  hind 
legs; musty smell on the cuts of Achilles ten' * ^ 
discolouration (greyish tint) on the cuts, ^"control 
meat was removed from the experiment due to sliming.
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No sliming was found on the meat processed with 
chlortetraciclin during a careful examination, but 
since mould forming was noticed the experiment was 
disc ontinued.

The work carried out showed that the use of 
chlortetraciclin makes it possible to increase the 
duration of storage of chilled meat (at the tempera­
tures of the experiment) by 7 days as compared with 
the control meat kept under the same conditions.

The spoil of the meat processed with the anti­
biotic had a nonbacterial nature. Therefore we can 
assume that with the action of antimycotic prepara­
tions the storage life of the meat will increase.

To obtain a major effect of the use of chlor­
tetraciclin the laboratory of antibiotics carries out 
works on selection of antimycotic preparations. pn 
the experiments with pure cultures of moulds the most 
notable prepafation for its fungicide activity was 
K-25. However, when put on meat, it was not active
against yeasts and moulds and added a specific smell 
to meat.

The action of preparations was studied on pure 
cultures and meat simultaneously.

The antibiotic nistatin was active only in large 
concentration with respect to pure cultures. The de­
velopment of Aspergillum was suppressed at the con­
centration of 500 mg/ml. With experiments on meat po­
sitive results were obtained at lower c02icentrations 
od nistatin.

In experiments with meat nistatin was used toge- 
ther wlth chlortetraciolin since this preparation does 
not prevent meat from bacterial spoil. Heat was pr0- 
cessed with aqueous suspension of nistatin.

When putting solution of the antibiotics (chlor- 
etraciclin 100 mg/1 and nistatin 250 mg a) on quar­

ters of meat, it was found that mould forming was
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d e la y e d  by  5 -7  d a y s  a s  com pared  w i t h  meat n o t  p r o c e s ­

s e d  w i t h  a n t i b i o t i c s .  D u r i n g  the  e x p e r im e n t s  meat was 

k e p t  a t  +3 ,  +5°C and r e l a t i v e  h u m id i t y  P O -9 4 % .

B a c t e r i a l  s p o i l  o f  meat p r o c e s s e d  w i t h  the two 

a n t i b i o t i c s  s e t  i n  4 - 5  d a y s  l a t e r  t h a n  t h a t  o f  meat 

p r o c e s s e d  w i t h  c h l o r t e t r a c i c l i n  o n l y .  The u se  o f  

c h l o r t e t r a c i c l i n  i n  c o m b in a t i o n  w i t h  n i s t a t i n  made i t  

p o s s i b l e  t o  i n c r e a s e  s t o r a g e  l i f e  o f  meat by  9-1C d a y s .

I t  s h o u l d  be m e n t io n e d  t h a t  th e  r a t e  o f  y e a s t  and 

m o u ld  d e ve lo p m e n t  on meat p r o c e s s e d  w i t h  c h l o r t e t r a ­

c i c l i n  and  n i s t a t i n  i s  s i g n i f i c a n t l y  l o w e r  t h a n  on 

meat w h ic h  w as n o t  p r o c e s s e d .

E f f e c t  o f  chlortetraciclin_and_chlortetraciclin 
w i t h  nista tin_when_shipping_cooled _ a n d _ chilled

- - - - - - - -

E f f e c t  o f  c h l o r t e t r a c i c l i n  on s t o r a g e  l i f e  o f  

c o o l e d  meat d u r i n g  s h i p p i n g  was s t u d i e d  t o g e t h e r  w i t h  

w o r k e r s  o f  th e  A l l - U n i o n  R a i lw a y  T r a n s p o r t  R e s e a r c h  

I n s t i t u t e .  C o o le d  meat was s h ip p e d  f ro m  K r a s n o d a r  to-. 

M oscow  i n  r e f r i g e r a t e d  c a r s  w i t h  w a i l  i c e  c o n t a i n e r s , .  

T im e o f  s h i p p i n g  -  end  o f  A p r i l  -  b e g i n n i n g  o f  May,.

The r e f r i g e r a t e d  c a r s  were  s u b j e c t e d  to  a c o r r e s ­

p o n d in g  s a n i t a r y  p r o c e s s i n g  b e f o r e  l o a d i n g .

10 r e s i s t a n c e  th e rm o m e te r s  were i n s t a l l e d  i n  e v e r y  

c a r  to  m easu re  t e m p e ra tu re  o f  a i r  and  meat,- T e m p e ra tu ­

re  w as m e a su re d  a t  the  to p  and a t  the  b o t to m  betv/een 

d o o r s ,  i n  the  c e n t r e  o f  b o t h  h a l v e s  o f  th e  ca r,-  a t  the  

t o p  and  a t  th e  b o t to m  n e a r  one i c e  c o n t a i n e r .

D u r i n g  l o a d i n g  meat t h e rm o m e te r s  were  p l a c e d  i n  

s e v e r a l  h a l v e s  i n t o  n e c k s  and  r o u n d s  a t  the  d e p th  o f  

5 - 6  cm.

T e m p e ra tu re  o f  meat was m e a su re d  i n  h a l v e s  l o c a t e d  

i n  th e  c e n t r e  o f  b o t h  h a l v e s  i f  the  o a r ,  a t  th e  to p  

b e tw e e n  d o o r s ,  and  n e a r  i n s t r u m e n t s  o f  r e f r i g e r a t i o n .

D i r i n g  a l l  the  e x p e r im e n t  o b s e r v a t i o n s  o f  tempe­

r a t u r e  and  h u m id i t y  w ere  made e v e r y  2 - 4  h o u r s #  The



r e f r i g e r a t e d  c a r  was a c co m p a n ie d  b y  a  l a b o r a t o r y  o a r  

f o r  r e c o r d i n g  t e m p e ra tu re  o f  meat and  t e m p e ra tu re  and 

h u m i d i t y  o f  a i r  i n  the  o a r  i n  w h ic h  meat was t r a n s ­

p o r t e d .

When s h i p p i n g  c o o l e d  and  c h i l l e d  meat the  m ethods 

o f  p r o c e s s i n g  i t  w i t h  th e  a n t i b i o t i c  were  th e  same a s  

i n  th e  above  d e s c r i b e d  e x p e r im e n t s .  H a l v e s  b o th  p r o c e s ­

s e d  w i t h  the  a n t i b i o t i c  and  n o t  p r o c e s s e d  ( c o n t r o l )  

w ere  l o a d e d  i n t o  th e  r e f r i g e r a t e d  c a r .  The te m p e ra tu re  

o f  meat d u r i n g  l o a d i n g  was +6 ,  +12°C ,

D u r i n g  t r a n s p o r t a t i o n  th e  t e m p e ra tu re  o f  the  l o a d  

v a r i e d  f ro m  + 1 , 5  t o  - 0 , 3 ° C .  The te m p e ra tu re  o f  a i r  i n  

the  c a r  was + 0 , 8  + 0 ,7 ° C .  S h ip m e n t  l a s t e d  9 d a y s .

H av in g :  a r r i v e d  t o  the  p l a c e  o f  d e s t i n a t i o n  e a ch  h a l f  

w as e xa m in e d .  I t  was f o u n d  t h a t  the  h a l v e s  p r o c e s s e d  

w i t h  c h l o r t e t r a c i c l i n  h ad  a n o rm a l  s m e l l  c h a r a c t e r i s ­

t i c  f o r  a g e in g  o f  m eat. A l l  the  h a l v e s  n o t  p r o c e s s e d  

w i t h  th e  a n t i b i o t i c  h a l a  a  d a r k e r  c o l o u r  w i t h  a '  . 

g r e y i s h  t i n t ,  e s p e c i a l l y  i n  the  p l a c e s  o f  s l i m i n g .

B e s i d e s  d i s c o l o u r a t i o n  6 6 , 6 $  o f  c o n t r o l  h a l v e s  

d e v e l o p e d .s l i m i n g  ( r o u n d s ,  n e c k s ,  b e l l i e s ,  and  i n  

th e  c u t s ) ,

S u b s e q u e n t  s h ip m e n t s  o f  c o o l e d  b e e f  w ere  made 

u n d e r  c o n v e n t i o n a l  c o n d i t i o n s  o f  meat t r a n s p o r t a t i o n  

i n  r e f r i g e r a t e d  c a r s .

107  c o o l e d  h a l v e s  ( 5 0  o f  them were  p r o c e s s e d  w i t h  

c h l o r t e t r a c i c l i n )  were  l o a d e d  i n t o  a r e f r i g e r a t e d  c a r  

w i t h  th e  te m p e ra tu re  o f  i n n e r  l a y e r s  o f  m u s c le s  + 1 0 cC,

The t e m p e ra t u re  o f  a i r  i n  th e  c a r  b e f o r e  l o a d i n g  was 

- 2 ° C .  The t e m p e ra tu re  o f  o u t s i d e  a i r  w as + 12°C .

The meat was en r o u t e  9 d a y s .  When th e  c a r  was 

opened , th e  t e m p e ra tu re  o f  a i r  w as +3°C b e tw e en  d o o r s ,  

+ 2 ,5 ° C  n e a r  the  i n s t r u m e n t s  o f  r e f r i g e r a t i o n ;  th e  tem­

p e r a t u r e  i n  th e  i n n e r  l a y e r s  o f  m u s c le s  w a s  f ro m  +2 

to  + 4 ° C , The t e m p e ra t u r e  o f  o u t s i d e  a i r  a t  the  t im e  

o f  u n l o a d i n g  w as + 1 6 ° C ,

-  9 -  V 6 3 .
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A s  a r e s u l t  o f  a c a r e f u l  e x a m in a t io n  i t  was f o u n d  

t h a t  th e  meat p r o c e s s e d  w i t h  c h l o r t e t r a c i c l i n  was i n  

g o o d  c o n d i t i o n  ( i t s  c o l o u r  was b r i g h t  r e d ) .  95%  o f  

h a l v e s  n o t  p r o c e s s e d  w i t h  the  a n t i b i o t i c  deve loped- 

s u r f a c e  s l i m i n g  ',n th e  o u t s  o f  b r e a s t ,  n e c k ,  a i t c h  

b one ,  b a c k b o n e ,  p e l v i s  and  r o u n d ,  and  b e l l y .  I n  the  

p l a c e s  * f  s l i m i n g  the  c o l o u r  o f  meat was . d a r k  w i t h  

g r e y i s h  and  on some h a l v e s  g r e e n i s h  t i n t .  The s m e l l  

i n  the  p l a c e s  o f  m a jo r  s l i m i n g  was s o u r i s h ,  s l i g h t l y  

m u s ty  and  m u sty .

A n t i b i o t i c s  were  a l s o  u s e d  f o r  s h i p p i n g  c h i l l e d  

meat f ro m  the  r e g i o n s  w here  m eat, a c c o r d i n g  i o the  

t r a n s p o r t a t i o n  r u l e s ,  may be s h i p p e d . i n  f r o z e n  co nd ­

i t i o n  o n l y  ( f r o m  A lm a - A t a  to  M o scow ),  I n  t h i s  c a se  

B6 b e e f  h a l v e s  were s p r a y e d  w i t h  s o l u t i o n  o f  c h l o r ­

t e t r a c i c l i n  ( 1 0 0  m g / l )  and  n i s t a t i n  ( 2 5 n m g / l ) ,

10 h a l v e s  n o t  p r o c e s s e d  w i t h  a n t i b i o t i c s  were  u se d  as 

c o n t r o l  s a m p le s .

A f t e r  p r o c e s s i n g  th e  meat was c h i l l e d  u n t i l  the  

t e m p e ra tu re  o f  the  i n n e r  l a y e r s  o f  m u s o le s  r e a c h e d  

+ 3 cC, Then  the  me git was l o a d e d  i n t o  a r e f r i g e r a t e d  c a r  

w here  the  te m p e ra tu re  w as -5 ° C  b e fo r e  l o a d i n g .  A t  the  

t im e  o f  l o a d i n g  the  t e m p e ra tu re  o f  o u t s i d e  a i r  was 

+ 1 2 cC , The meat was en r o u t e  14 d a y s ,  and 1 ?  d a y s  p a s ­

s e d  f ro m  the  moment .of s l a u g h t e r ,

The te m p e ra tu re  o f  meat a t  the  moment o f  _ 

u n l o a d i n g  was + C ,4 ,  + 1 ,0 ° C ,

The e x p e r t  o o m m is s io n  w h ic h  e x a m in e d  meat fo u n d  

t h a t  th e  b e e f  p r o c e s s e d  w i t h  the  a n t i b i o t i c s  ( c h l o r ­

t e t r a c i c l i n  and  n i s t a t i n )  m eets  the  r e q u i r e m e n t s  o f  

th e  A l l - U n i o n  S t a n d a r d  7 7 9 - 5 5  and may be m a rk e te d  

en g e n e r a l  g r o u n d s .

The c o n t r o l  meat h ad  to  be s e n t  t o  i n d u s t r i a l  

p r o c e s s i n g  due to  s u r f a c e  s l i m i n g ,  some m o u ld ,  d i s ­

c o l o u r a t i o n ,  and  s m e l l  o f  u n f r e s h  m eat,

The w c rk  c a r r i e d  out. a l l o w s  u s  tv> d raw  th e  f o l ­

l o w i n g  c o n c l u s i o n s :



1 1

1. I f  p r o c e s s i n g  o f  c o o l e d  b e e f  w i t h  c h l o r t e t r a -

' o i c l i n  i s  made by  means o f  s p r a y i n g ,  the  a n t i b i o t i c  on 

th e  s u r f a c e  o f  h a l v e s  i s  d i s t r i b u t e d  u n e v e n l y .

2. The m a jo r  p a r t  o f  the  a n t i b i o t i c  i s  s e t t l e d  i n  

the  s u b c u t a n e o u s  c e l l u l a r  t i s s u e .

3 .  A s l i g h t  q u a n t i t y  o f  c h l o r t e t r a c i c l i n  p e n e ­

t r a t e s  t o  the  d e p th  o f  0 , 3  cm f ro m  the  p r o c e s s e d  s u r ­

f a c e  o f  meat,

4 .  The u se  o f  c h l o r t e t r a c i c l i n  m akes i t  p o s s i b l e  

to  i n c r e a s e  s i . r a g e  l i f e  o f  c h i l l e d  b e e f  by  7 d ay s  

( a t  + 1 , 3 ,  - l , 2 ° C y ,

The u se  o f  c h l o r t e t r a c i c l i n  and  n i s t a t i n  m akes i t  

p o s s i b l e  to  s t o r e  c h i l l e d  meat 9 - 1 0  d a y s  l o n g e r  t h a n  

c o n t r o l  s a m p le s ,

3. A f t e r  9 d a y s  s h ip m e n t  c h i l l e d  meat p r o c e s s e d  

w i t h  c h l o r t e t r a c i c l i n  i s  i n  g o o d  c o n d i t i o n ,  w h i l e  meat 

n o t  p r o c e s s e d  and s h ip p e d  u n d e r  the  same c o n d i t i o n s  

de ve lop s ,  s i g n s  o f  s p o i l  -  s l i m i n g ,  m u s ty  s m e l l , d i s ­

c o l o u r a t i o n .

6, C h i l l e d  b e e f  p r o c e s s e d  w i t h  c h l o r t e t r a c i c l i n  

and  n i s t a t i n  may be s h ip p e d  t o  l o n g  d i s t a n c e s  w i t h o u t  

i m p a i r i n g  i t s  f r e s h n e s s .




