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S U M M A R Y

Lie at th a t i s  stored  even at low p lus tem peratures 
(0 °  to 4 ° ) ,  s p o i ls  q u ick ly . Meat in du stry  has no methods 
b a i l a b l e  fo r  prolonged storage o f c h i l le d  meat y e t .

' Work, ca rr ied  out in  the S o v ie t  Union and abroad, 
showed th at C h lo r te tra cy c lin e  (aureom icin ) was most e f f e c t iv e  
in  preventing  b a c te r ia l  sp o ila g e  o f meat. To T)revent 
b a c te r ia l s p o ila g e , we sprayed in te r n a l and ex tern a l 
su rfa ces of s id e s  w ith  so lu t io n  of two a n t ib io t ic s  : 
ch lo r te tr a c y c lin e  and n is t a t in e .

Experim ents ca rr ied  out rev ea led  a p o s s ib i l i t y  of
Prolonging s h e l f - l i f e  of c h i l l e d  meat, trea ted  w ith the 
an t i b i o t i c s ,  by 4-10 days; i t  depends on the temperature 
rate  during storage o f meat.

As fo r  tra n sp o r ta tio n  o f c h i l l e d  meat at large  d ista n ces  
in  w a g o n s-re fr ig era to rs  during va r io u s sea so n s, i t  was found 
°ut th a t in  sp rin g  the use of c h lo r te tr a c y c lin e  and
h is ta t in e  ensured 15-17 days’ r e te n t io n  o f meat q u a lity ;  
whereas in  autumm r e s is ta n c e  to  sp o ila g e  was 17-20 days.
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Z U S A M M E N F A S S U N G

Das sogar b e i n ied r ig en  Temperaturen (0 -  -f4°) g e la g er te  
F le isc h  v erd irb t s c h n e ll .  Die F le isc h w ir tsc h a ft  v er fü g t b is  
j e t z t  über k ein e Methoden zur Dauerlagerung des gekühlten  
F le is c h e s .

Zur Vorbeugung des b a k te r ie lle n  Verderbens sowie der 
Schimmelbildung wurden d ie inneren  und äusseren  O berflächen  
des Halbkörpers mit der Lösung der zwei A n tib io tik a  
(C h lo r te tr a c y c lin  + N is ta t in )  b e r ie s e l t .

Die durchgeführten Versuche ergaben,dass d ie M öglichkeit 
g e s te h t ,  d ie H a ltb a rk eit des mit A n tib io tik a  behandelten  
gekühlten  F le is c h e s  von 4 b is  auf 10 Tage je nach den 
'■fem peraturverhältnissen der Lagezung zu verlän gern .

Der V ersuchstransport des gekühlten  F le is c h e s  in
G efrierwagen auf g rosse  Strecken während versch ied en er Jahres-  
2e ite n  z e ig t e ,  dass d ie L a g erfä h ig k e it des mit C h lo r te tra -  
°<yclin und N is ta t in  behandelten F le is c h e s  im F rühling 15-17 
rFage, im H erbst aber -  17-20 Tage b e trä g t.
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R E S U M E

La viande se gâte a ssez  v i t e  pendant la  con serva tion  à 
une tem pérature comprise en tre O e t  +4°. J u sq u 'ic i l ' in d u s tr ie  
a lim en ta ire  n 'a  pas de méthodes de l a  longue con serva tion  des 
Viandes r e f r o id ie s .

Pour la  p réven tion  de l a  d é té r io r a t io n  baotérienne de la  
viande nous arrosons l e s  couches s u p e r f ic i e l l e s  e t  in te rn es  
de la  dem i-oarcasse par l a  s o lu t io n  de deux a n tib io t iq u e s :  la  
c h lo r té tr a c y c lin e  e t  l a  n y s ta t in e .

Les examens e f f e c tu é s  montrent qu'on peut prolonger de 
A à 10 jours l a  co n serv a tio n  des v ian d es r e fr o id ie s  t r a i t é e s  
Par l e s  a n t ib io t iq u e s  en fo n c t io n  de la  tem pérature de 
co n serv a tio n .

La tra n sp o r ta tio n  des v ian d es r e fr o id ie s  dans l e s  wagons 
f r ig o r if iq u e s  aux sa iso n s  d if f é r e n te s  montre qu'au printemps 
d ’em ploi de l a  n y s ta t in e  e t  de l a  c h lo r té tr a c y c lin e  a ssu r a it  
la  q u a lité  de l a  viande de 15 à 17 jo u rs. La tra n sp o r ta tio n  
en automne montre que la  q u a lité  des v ian des é t a i t  s ta b le  
Pendant 17-20 jo u rs.
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Meat in d u stry  has no methods a v a ila b le  fo r  long storage  
of c h i l le d  meat y e t .

Meat d e te r io r a te s  even when stored  at low tem peratures 
(0 °  to  4 ° ) :  p sy ch ro p h ilic  f lo r a  develops in te n s iv e ly  on 
the su rface of meat? i t  r e s u lt s  in  s lim e , co lour change and 
unpleasant odour.

To preserve meat, they o ften  free ze  i t  and keep i t  
frozen . But n u tr it iv e  va lu e of such meat d ecreases.

Consumers p re fer  c h i l l e d  meat, but i t  i s  w e ll known that 
c h i l le d  meat can be preserved  only fo r  a short p eriod , 
d if f e r e n t  attem pts have been made to  r a is e  meat r e s is ta n c e ,  
to prolong i t s  storage l i f e .

One o f the most r e l ia b le  ways i s  the use of a n t ib io t ic s  
as preventing  meat s p o ila g e . During recen t decade var iou s  
s tu d ie s  have been made to  fin d  out p o s s i b i l i t i e s  of applying  
a n t ib io t ic s  in  food in d u stry .

I t  has been e s ta b lis h e d , th a t the most e f f e c t iv e  of a l l  
te s te d  a n t ib io t ic s  fo r  meat and meat products treatm ent to  
Prevent th e ir  sp o ila g e  were those of t e t r a c y c l in e s .

fork ca rr ied  out in  the S o v ie t  Union and abroad,show  
that c h lo r te tr a c y c lin e  (aureom icin ) prevents b a c te r ia l  
sp o ila g e  of meat most e f f e c t iv e ly .

Tiie workers o f V N IIU i's lab ora tory  o f a n t ib io t ic s  
P ossess e x te n s iv e  experim ental data showing th a t of a l l  
l i s t i n g  methods of a n t ib io t ic  in je c t io n  the b est  p reserv a tio n
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of meat i s  ach ieved  by in traven ou s in fu s io n  o f C h l o r t e t r a 
c y c lin e  (b e fo r e  s la u g h te r in g  an anim al) and by spraying  
in te r n a l and e x te r n a l su r fa ce s  o f s id e s .

Numerous t e s t s  f a i l e d  to  record  advantages of n e ith e r  o f  
th ese  methods when c h i l l e d  meat was sto red  a t 0° to  4 ° .

From the p o in t o f  view  o f h y g ien e , the second method i s  
more a ccep ta b le  as a f t e r  spraying  meat r e ta in s  some amounts 
of the a n t ib io t i c .  This method i s  l e s s  expensive and more 
a c c e s s ib le  com m ercially .

A ll in v e s t ig a t io n s  o f 1958 on the use o f a n t ib io t ic s  
were ca r r ie d  out in  our lab ora tory  by the method o f  spraying  
the su rface  of s id e s  w ith  C h lo r te tr a c y c lin e  s o lu t io n  (100 mg 
per l i t r e  of w a te r ). Expenses per each s id e  were 1 . 5 - 2  
l i t r e s .  While spraying  by hydrosprayer !,rill-2!f , su r fa ce s  of 
the s id e s  r e ta in e d  600 ml out o f the t o t a l  1 .5  1 s o lu t io n .

The above m entioned method a llo w s the a n t ib io t ic  to  
p en etra te  up to  5 mm depth.

The data obtained indicate that Chlortetracycline 
penetrates into the muscle tissue only at the moment of 
spraying * Vtkqh. within the first two hours after treatmentj 
further storage^of treated meat does not reveal deeper
Penetration^ (48 sides were experimented).

In th ese  experim ents the g r e a te s t  amount o f the a n t i
b io t ic  on the sprayed su rface  o f the s id e  was n a tu r a lly  
observed on the lo in .  I t  was due to  the fa c t  th a t lo in  
su rface  con ta in ed  more subcutaneous c e l lu la r  t i s s u e  than  
other p a rts  of the s id e .

Study o f 862 sam ples, s e le c te d  at d if fe r e n t  p er io d s from 
V arious p a rts  o f the s id e  (sh o u ld er , lo in ,  round, e t c .  ) 
s Prayed w ith  the a n t ib io t ic  r e s u lte d  in  e s ta b lis h in g  terras 
° f  in a c t iv a t io n  o f C h lo r te tr a c y c lin e  on meat. In most ca ses  
C h lo r te tr a c y c lin e  has not been rev ea led  w ith in  three weeks 
softer p ro cess in g  meat w ith  the a n t ib io t ic ;  but there were 
samples in  which i t  has been rev ea led  w ith in  7 days.

The a n a ly s is  o f the data ob ta in ed  em phasizes the fa c t  
that p o s it iv e  r e s u l t s  o f meat treatm ent depend on the degree 
° f  t o t a l  microbe con ten t on the s id e  su r fa ce .
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P o s it iv e  r e s u l t s  were obtained  on s id e s  w ith  in s ig n if ic a n t  
t o t a l  microbe co n ten t. These s id e s  were trea ted  a f te r  wet 
t o i l e t ,  1 .5  -  2 hours la t e r .

In our experim ents the s id e s ,  tr ea ted  w ith  the a n t i
b io t ic  1-2 days la t e r  a f t e r  wet t o i l e t  ( c h i l l e d  meat) had 
l e s s  storage l i f e  as compared w ith  the f i r s t  group, trea ted  
ju st  a f te r  wet t o i l e t  ( t o t a l  number of s id e s  in  the experim ent 
was 4 9 4 ).

On the b a s is  o f experim ents, one should bear in  mind that  
in  order to  g e t an e f f e c t  from c h lo r te tr a c y c lin e  u se , i t  i s  
N ecessary to  t r e a t  fre sh  meat w ith  sm all microbe c o n te n t .I t  
i s  q u ite  n a tu ra l as a spoiled food product cannot become a 
Product of good q u a lity :  sp o ile d  products con ta in  a lo t  of 
m icroorganism s, a c t iv i t y  of which changes covering  la y e r s  of  
H e prod ucts. Thus, the use of a n t ib io t ic s  and other a n t i
b a c te r ia l p rep aration s can be s u c c e s s fu l only under high  
sa n ita ry  co n d itio n s  th at ensure small microbe conten t on 
meat su r fa ce .

On the b a s is  of the m a ter ia l ob ta ined , the e f f e c t  of 
various tem perature co n d itio n s  o f sprayed meat storage on the 
A c tiv ity  of c h lo r te tr a c y c lin e  was experim ented on b ee f .

S laugh ter and primary p ro cess in g  of c a t t le  was performed 
accordance w ith  the standard te c h n o lo g ic a l scheme 

in clu d in g  e le c tr o s tu n n in g , v e r t i c a l  b leed in g , m echanical hide  
b a k e -o ff, sawing ca rca sses  in to  s id e s  and wet t o i l e t .

There were experim ented fo r ty  b eef c a r c a sse s . One h a lf  
°i' each s id e  was sprayed w ith c h lo r te tr a c y c lin e  s o lu t io n ,  
bbe other part was a co n tro l one, i t  was not tr ea ted  w ith  the 
^ t i b i o t i c .

Both sprayed and co n tro l s id e s  were coo led  at 3 ° -  7° 
with  r e la t iv e  hum idity 90 per c e n t . The s id e s  were sto red  
a fte r  8 ° -  12° was reached in  the depth of round m uscles.

The meat was sto red  in  a hanging p o s it io n  fo r  twenty

At the beginning of the experim ent the meat was examined 
°hce each 2-3 days; w ith  the f i r s t  s ig n s  o f s p o i l in g  the
°°h tr o l s id e s  were examined d a i ly .  During the whole t e s t
^ei,iod sam ples were taken se v e r a l tim es to  determ ine the

M  ^  M



r e s id u a l a n t ib io t ic .  The su r fa ce s  o f  the s id e s ,  both sprayed  
and co n tro l on es, were washed o f f  to  determ ine t o t a l  microbe 
conten t o f meat.

A ll the t e s t  ca rca sses  were d iv id ed  in to  two b atches • 
The su rfa ces  o f twenty s id e s  o f  each batch were sprayed w ith  
c h lo r te tr a c y c lin e ;  the other twenty s id e s  were co n tro l  
sam ples.

The f i r s t  batch was s to red  at the average of -1 .1 9 °
(th e  tem perature v a r ied  from - 2 .2 °  to  - 0 .1 ° ) .

The co n tro l samples were taken o f f  in  t h is  experim ent 
due to  the slim e on th e ir  su r fa c e .

B a c te r ia l sp o ila g e  of the sprayed meat was not observed , 
but there were noted c o lo n ie s  o f y e a s t s  and moulds in  the 
f i e l d  of a r t i c u l a t i o  t a r s i  and shank.

The second batch was s to red  c h i l l e d  fo r  20 days a t the  
average o f 0 .1 °  (th e  tem perature v a r ied  from - 1 .2 °  to  1 .9 ° ) .

O bservations o f the s id e s  showed th a t in  the g iven  
temperature co n d itio n s  the use o f c h lo r te tr a c y c lin e  made i t  
p o ss ib le  to  prolong storage l i f e  o f c h i l le d  b eef by 7-8  
^eys as compared w ith b ee f not tr ea ted  w ith the a n t ib io t ic .

Comparison o f t o t a l  microbe con ten t on s id e s ,  sprayed  
^  non-sprayed w ith  c h lo r te tr a c y c l in e , showed th a t microbe 
°°n ten t was l e s s  on the sprayed s id e s  throughout the  
experim ent. R esidual c h lo r te tr a c y c l in e  was not rev ea led  in  

trea ted  meat w ith in  th r e e - f iv e  days. The proceedure 
^escribed above was ap p lied  to  the t e s t s  on meat tr ea ted  
with  c h lo r te tr a c y c lin e  and co n tr o l meat, kept at 2° to  4 ° .

bkese experim ents storage l i f e  of tr e a te d  b ee f was 
b e lo n g ed  by 6-7 days as compared w ith the co n tro l meat.

In 1957 the workers o f our lab ora tory  (Dyklop e t  a l . )  
°und out th a t r e s is ta n c e  o f meat p rocessed  w ith  c h lo r -  
etr a c y c lin e  in crea sed  when i t  was kept at 4 - 9 ° .  Storage  

f® o f meat was then prolonged by 4 -5  days.
T ests  ca rr ied  out w ith s id e s  sprayed w ith the a n t ib io t ic  

^ept at 8 -  1 0 ° , showed th a t i t  was p o ss ib le  to  prolong  
°rage by 3 days as compared w ith  the co n tro l meat.

O bservations o f meat cu ts  (500-600  g ) ,  sprayed w ith  
^ t e t r a c y c l in e  s o lu t io n  and kept at 1 2 ° -1 7 ° , showed th a t
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th e  q u a l i t y  of  c h i l l e d  sp ray e d  meat was r e t a i n e d  by 24-36 
h o u rs  lo n g e r  th a n  non—sp ray ed  meat under  s i m i l a r  c o n d i t io n s »

On th e  b a s i s  o f  th e  d a t a  o b t a i n e d ,  th e  t e m p e r a tu r e  of 
0° t o  4° may be c o n s id e r e d  th e  b e s t  fo r  k eep ing  c h i l l e d  meat 
p ro c e s s e d  w i th  C h l o r t e t r a c y c l i n e ,  as  i t  e n s u re s  more p ro lo n g ed  
r e t e n t i o n  of  meat q u a l i t y .

I t  sh o u ld  be n o te d  t h a t ,  a s  a  r u l e ,  i n  a l l  th e  
ex p e r im en ts  c o l o n i e s  o f  y e a s t s  and moulds on th e  t r e a t e d  meat 
appear  e a r l i e r  and develop  more i n t e n s i v e l y  th a n  on th e  
c o n t r o l  meat.

Thus, t h e r e  a ro s e  th e  n e c e s s i t y  of  s e l e c t i n g  an t im ou ld  
p r e p a r a t i o n .

There were made a number of  ex p e r im en ts  t o  s e l e c t  
p r e p a r a t i o n s  i n h i b i t i n g  th e  growth of  moulds t h a t  cause  spoilage 
of meat and meat p r o d u c t s .  As a  r e s u l t  of  th e s e  s t u d i e s ,  
h i s t a t i n e  was found to  have an e f f e c t  on t e s t  c u l t u r e s  of 
Moulds i s o l a t e d  from meat.

N is ta t in e  i s  not an a n t ib a c te r ia l  p rep aration  and i t  can 
be used to  prevent meat d e te r io r a t io n  only in  com bination  
w ith C h lo r te tr a c y c lin e .

To p r e v e n t  b a c t e r i a l  s p o i l a g e  and moulding of  meat ,  a 
s o l u t i o n  of  two a n t i b i o t i c s  -  C h l o r t e t r a c y c l i n e  and n i s t a t i n e  
(100 mg and 250 mg p e r  l i t r e ,  r e s p e c t i v e l y )  was u sed .

T e s t s  i n  th e  l a b o r a t o r y  and a t  th e  p l a n t  ( b u t  on a  sm a l l  
s c a l e )  showed t h a t  the  a n t i b i o t i c s  had p o s i t i v e  e f f e c t s  on 
me a t  s t o r a g e .  The t e s t s  a t  th e  p l a n t  showed t h a t  meat t r e a t e d  
With C h l o r t e t r a c y c l i n e  and n i s t a t i n e ,  can r e t a i n  i t s  q u a l i t y  
9-10 days more th a n  meat t h a t  was n o t  t r e a t e d  w i th  th e  a n t i 
b i o t i c s .  The meat was s t o r e d  a t  3° -  4 ° .

The c h i l l e d  meat was t r a n s p o r t e d  i n  w a g o n s - r e f r i g e r a t o r s  
a t  g r e a t  d i s t a n c e s  d u r in g  v a r i o u s  s e a s o n s .

Summarizing the  r e s u l t s  of  t r a n s p o r t a t i o n s ,  the  
fo l lo w in g  sh o u ld  be n o te d :

i n  spring, the use of Chlortetracycline and n i s t a t i n e  '  
insured retention of meat quality for 15-17 days;

i n  autumn, the  use of  th e s e  two a n t i b i o t i c s  gave the  
i>° s s i b i l i t y  o f  i n c r e a s i n g  meat r e s i s t a n c e  f o r  17-20 days;
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i t  i s  in te r e s t in g  th a t b a c te r ia l  sp o ila g e  of meat was 
not observed w ith in  21-22 days tra n sp o r ta tio n s;  but there  
were c o lo n ie s  of y e a s ts  and moulds in  the f i e l d  of 

a r t i c u l a t i o  t a r s i  and shank.

The p o s it iv e  data obtained  from tra n sp o r ta tio n  of 
c h il le d  meat (22 w agons), sprayed w ith  C h lo r te tra cy c lin e  
and n is t a t in e ,  at great d is ta n c e s  a t  variou s seasons made 
i t  p o s s i b l e  to  long t r a n s p o r t  c h i l l e d ,  but not fro zen ,

meat.


