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Background
D u r in g  in sp e c tio n  o n e  o f  th e  m o s t im p o r ta n t in d ic a tio n  o f  m e a t sa fe ty  an d  q u a li ty  is its  f re s h n e s s , w h ic h  c h a ra c te r iz e s  th e  s ta te  o f  p ro te in  

and  l ip id  f ra c tio n s  in  fo o d  p ro d u c ts .
U n d e s ira b le  c h a n g e s  c a n  ta k e  p la c e  d u r in g  th e  s to ra g e  o f  m e a t  ra w  m a te r ia l , e s p e c ia lly  w h e n  th e  te m p e ra tu re  a n d  h u m id ity  p a ra m e te rs  a re  

ab u sed  a n d  th e  s to ra g e  d u ra t io n  is a b o v e  n o rm .
In  R u s s ia  m e a t  is  c la s s if ie d  a s  f re s h , d o u b tfu lly  f re s h , a n d  n o t f re sh .
O n ly  f re s h  m e a t  is  u s e d  o n  c o m m o n  b a s is  (w ith o u t re s tr ic t io n ) . I f  m e a t  is  c la s s if ie d  a s  d o u b tfu lly  f re s h , th e  d e c is io n  a b o u t th e  p o s s ib ility  

and c o n d itio n s  o f  i ts  u s in g  is  ta k e n  a f te r  th e  se t o f  la b o ra to ry  te s ts . T h e  m e a t raw  m a te r ia l, w h ic h  is n o t f re s h , is  n o t u se d  fo r  fo o d  p u rp o se s .
T oday , se n so ry  te s ts , te s ts  w ith  c o p p e r  su lfa te , v o la ti le  fa tty  a c id s  d e te c tio n , th e  m ic ro sc o p y  o f  im p re s s io n -p re p a ra tio n s  o f  te s tin g  sa m p le s , 

m ic ro s tru c tu ra l  in v e s tig a tio n  a re  u s e d  to  c o n tro l  f re s h n e s s  o f  m e a t  raw  m a te r ia l  in  R u ss ia .
I t  is  k n o w n , th a t s ta te d  la b o ra to ry  m e th o d s  c a n  g iv e  c o n tro v e rs ia l  re su lts  (1 ), s in c e  th e  c o n d itio n s  o f  a n im a l f e e d in g  h av e  c h a n g e d  d u r in g  

la s t d e c a d e s  a n d  fo r  th e s e  re a s o n s  m e a t  q u a li ty  c h a ra c te r is t ic s  h a v e  u n d e rg o n e  c h a n g e s  a n d  so m e tim e s  d o  n o t c o r re sp o n d  to  th e  fo rm e d  
c o n c e p tio n s . T h e  a s s e s s m e n t o f  m ic ro s tru c tu re  is  u n ila te ra l  a n d  c a n  b e  u se d  o n ly  in c o m p le x  in v e s tig a tio n  a s  its  c o m p o n e n t  an d  n o t a lw a y s  can  

b e  u se d  in  p ra c tic a l a p p lic a tio n .
In  th is  re g a rd  n e w  m e th o d s  o f  m e a t  f re s h n e s s  a s s e s s m e n t a re  re q u ire d  to  b e  d e v e lo p e d .

M e a t f re s h n e s s  is d ire c tly  l in k e d  w ith  its  m ic ro b ia l  c o n ta m in a tio n , b e c a u s e  d u r in g  th e ir  v ita l a c tiv ity  m ic ro o rg a n is m s  e x c re te  in to  
the  su b s tra te  th e  fe rm e n ts  c a u s in g  p ro te in  d e g ra d a tio n . S o m e  su b s ta n c e s  fo rm e d  d u e  to  th e  m e a t b io d e g ra d a tio n  c a n  a c t a s  th e  d ia g n o s tic  
su b s ta n c e s  w h ic h  p re s e n c e  a n d  q u a n ti ty  c a n  se rv e  a s  a  b a s is  fo r  te s tin g  f re s h n e s s  (2 ,3 ). A m o n g  th e s e  s u b s ta n c e s  a re  b io g e n ic  a m in e s  (th e  
su b s ta n c e s  p ro d u c e d  d u r in g  d e c a rb o x y la t io n  o f  a m in o  a c id s ) , n a m e ly  c a d a v e rin e , p u tre sc in e  an d  h is ta m in e . In  o u r  in v e s tig a tio n  it w as  fo u n d  
tha t m o s t a p p ro p r ia te  is  to  d e te c t  m e a t  (b e e f  a n d  p o rk )  f re s h n e ss  u s in g  c a d a v e rin e . H is ta m in e  is  u se d  m a in ly  fo r  fish  f re s h n e s s  a n d  sa fe ty  
d e te rm in a tio n  (3 ) , an d  its  c o n c e n tra tio n  d u r in g  sp o ila g e  c a n  ev en  d e c re a s e . P u tre s c in e  c o n c e n tra tio n  in c re a se s  s lo w ly , c a u s in g  d if f ic u lt ie s  w it 

d if fe re n tia tio n  o f  v a r io u s  d e g re e s  o f  f re s h n e s s .

Objectives
T h e  p u rp o s e  o f  th is  s tu d y  w a s  to  d e v e lo p  a  s im p le  a n d  re lia b le  m e th o d  o f  d e te rm in a tio n  o f  c a d a v e rin e  c o n te n t in  m e a t, a n d  to  a s se s s  the  

P o ss ib ility  o f  u s in g  th is  m e th o d  fo r  d e te rm in a tio n  o f  m e a t raw  m a te r ia l  f re sh n e ss .

M e th o d s
S ev e ra l m e th o d s  a re  u se d  to  d e te c t  b io g e n ic  a m in e s : l iq u id  c h ro m a to g ra p h y  (4 ,5 ), g a s  c h ro m a to g ra p h y  (2 ) a n d  th in - la y e r  c h ro m a to g ra p h y  

(6 ,7 ). H o w e v e r  m o s t o f  th e  m e th o d s  a re  d e v e lo p e d  to  d e te c t  b io g e n ic  a m in e s  in  fish . T h e  m e th o d  o f  h is ta m in e  d e te rm in a tio n  in  tu n a  w as 
tak en  a s  a  b a s ic  a n d  im p ro v e d  (6 ). O u r  im p ro v e m e n t w a s  re la te d  to  so m e  s ta g e s  o f  c a d a v e rin e  c o n te n t d e te c tio n , in c lu d in g  c h ro m a to g ra p h ic  
f ra c tio n a tio n  o f  m e a t e x tra c t . C o n c e n tra t io n  a s s e s s m e n t w as  c a rr ie d  b y  d a ta  p ro c e s s in g  so f tw a re  f o r  th in - la y e r  c h ro m a to g ra p h y  ty p e  S c io n

Image.
A s a  r e s u l t  th e  m e th o d  o f  c a d a v e r in e  d e te rm in a tio n  in  m e a t  c o n s is t in g  o f  th e  fo llo w in g  s ta g e s  w a s  d e v e lo p e d :

Extraction
5 0  c m 3 o f  m e th a n o l a re  a d d e d  to  10 g  o f  m in c e d  sa m p le  a n d  h o m o g e n iz e d  3 m in . T h e  o b ta in e d  h o m o g e m z a te  is h e ld  in  w a te r  b a th  15 m in  

a t 8 0°C  . T h e  h o m o g e n iz a te  is  c e n tr i fu g a te d  10 m in . a t  2 0 0 0 -3 0 0 0  rp m , th e  to p  la y e r  is  re m o v e d . T h e  o b ta in e d  a f te r  th e  c e n tr ifu g a tio n  e x tra c t  

Is e v a p o ra te d  in  w a te r  b a th  a t  8 0 °C  a n d  c o o le d  to  th e  ro o m  te m p e ra tu re .

Ereparation o f  standards
S ta n d a rd s : 102 .9  m g  o f  c a d a v e r in e  d ih y d ro c h lo r id e  a re  d is s o lv e d  in  4  c m 3 d is t i l le d  w a te r  a n d  b ro u g h t to  th e  v o lu m e  o f  2 0  c m  w ith  

m e th an o l T h e  r e s u l t  is  a  s ta n d a rd  s o lu tio n  w ith  c o n c e n tra tio n  o f  p u re  c a d a v e rin e  3 m g /c m 3. T h e  s o lu tio n  is h e ld  in  re fr ig e ra to r . B e fo re  u s in g  
I ' is d ilu te d  w ith  m ix tu re  o f  m e th a n o l a n d  d is t i l le d  w a te r  (8 :2 ) an d  a s  a  re su lt  th e  w o rk in g  s ta n d a rd s  a re  o b ta in e d  w ith  c a d a v e rin e  c o n te n t o f  

°-2 , 0 .1 , 0 .0 5  a n d  0 .0 0 5  m g /c m 3.

Running o f  s tandards a n d  extracts
10 m c l o f  th e  o b ta in e d  e x tra c t  a n d  w o rk in g  s ta n d a rd s  a re  e a c h  p u t o n  th e  p la te  fo r  th in - la y e r  c h ro m a to g ra p h y . T h e  p la te  w ith  e x tra c ts  and  

vv° rk in g  s ta n d a rd s  is p u t in  c h ro m a to g ra p h ic  c h a m b e r  f illed  w ith  m ix tu re  o f  a c e to n e  a n d  c o n c e n tra te d  a m m o n ia  a n d  h e ld  2 h. T h e  p la te  is  d r ied  

Until th e  d is a p p e a ra n c e  o f  a m m o n ia  o d o u r.

Visualization o f  b iogen ic  am ines
T h e  p la te  is sp ra y e d  w ith  th e  s o lu tio n  o f  n in h y d r in  (3 0 0  m g  n in h y d r in  a re  d is s o lv e d  in  100 c m 3 b u ta n o l a d d in g  3 c m 3 ic e  a c e tic  a c id ) . T h e  

Plnte is d r ie d  an d  h e ld  5 m in  a t  100°C .

A ssessm ent o f  cadaverine  concen tra tion
T h e n  th e  p la te  w ith  sp o ts  is  s c a n n e d  im m e d ia te ly , a n d  sp o ts  a re  a s se s se d  a c c o rd in g  to  th e ir  c a d a v e rin e  c o n te n t  u s in g  d a ta  p ro c e ss in g  

s° f tw a re  fo r  th in - la y e r  c h ro m a to g ra p h y  ty p e  S c io n  Im a g e  (o b ta in e d  d a ta  fo r  p o rk  is  d iv id e d  b y  2 ).
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Results and discussion
W e s tu d ie d  c a d a v e rin e  c o n te n t  a n d  c h a n g e s  in  b e e f  a n d  p o rk  f re s h n e s s  d u r in g  s to ra g e , a n d  in  a d d it io n , a ll  s a m p le s  w e re  a s s e s s e d  u s in g  

m e th o d s  a d o p te d  in  R u s s ia . F o u r  sa m p le s  o f  b e e f  a n d  p o rk  w e re  e a c h  p u rc h a s e d  in  r e ta il  s to re s  a n d  u s e d  a s  o b je c ts , s a m p le s  w e re  s to re d  a t  4 °C . 

T h e  re su lts  o f  th e  s tu d y  a re  p re s e n te d  in  ta b le  1.
I t  fo llo w s  f ro m  th e  d a ta  in  th is  ta b le  th a t  d u r in g  th e  s to ra g e  o f  m e a t  th e  c a d a v e rin e  c o n te n t in c re a s e d  d e p e n d in g  o n  th e  s ta te  o f  th e  p ro d u c t. 

W e a lso  c a m e  to  th e  c o n c lu s io n  th a t  th e  d e te rm in a tio n  o f  m e a t  f re s h n e ss  b y  c a d a v e rin e  w as p o s s ib le  a n d  in  c o n tra s t  to  th e  se n so ry  a s se s sm e n t 
th e  p re c is e  n u m e ric a l d a ta  w e re  o b ta in e d  a s  a  re su lt.

S e n so ry  a s s e s s m e n t o f  m e a t c o n f irm e d  th e  g ra d a tio n  o f  its  s ta te  b y  its  c a d a v e rin e  c o n te n t.
T h e  s tu d y  o f  m e a t f re s h n e s s  b y  te s ts  w ith  c o p p e r  su lfa te , v o la ti le  f a tty  a c id  d e te c tio n , th e  m ic ro sc o p y  o f  im p re s s io n -p re p a ra tio n s  o f  te s tin g  

s a m p le s , p H , a c id  a n d  p e ro x id e  n u m b e rs , a m in o  n itro g e n , C F U  re f le c te d  im p o ss ib ili ty  o f  o b ta in in g  th e  p re c is e  a s s e s s m e n t o f  m e a t s ta te , u s in g  

in v e s tig a te d  m e th o d s .
O n  th e  b a s is  o f  th e  c o n d u c te d  s tu d y , th e  m a rg in s  o f  m e a t  f re s h n e ss  d e g re e s  w e re  e s ta b lis h e d  ( ta b le  2 ).

Conclusions
T h e  re s u lts  o f  o u r  s tu d y  sh o w e d  th a t  th e  m o s t  a p p ro p r ia te  b io g e n ic  a m in e  f o r  m e a t f re s h n e s s  d e te rm in a tio n  w a s  c a d a v e rin e ;  th e  s im p le  an d  

re lia b le  m e th o d  o f  its  c o n te n t  d e te rm in a t io n  a n d  th e  a s s e s s m e n t o f  m e a t ra w  m a te r ia l  f re s h n e ss  w a s  d e v e lo p e d .
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T ab le  1 C h a n g e s  in  m e a t f re s h n e s s  a n d  c a d a v e r in e  c o n te n t  d u r in g  s to ra g e

S to ra g e  a t  4 °C

S to ra g e  d u ra tio n
S a m -p le  no

O h 6  d 8 d 12 d 15 d

B e e f

1 f r e s h -  9 ,5 6 d .f re s h * -  3 9 ,7 7 d .f re s h  -  4 8 ,9 2 n o t f re s h  -  1 0 8 ,8 6 n o t f re s h  -  114 ,47

2 fre s h  - 5 ,3 7 f re s h  2 3 ,3 6 - d . f r e s h  - 4 2 ,7 1 n o t f re s h  -7 7 ,4 1 n o t f re s h  - 9 2 ,1 4

3 fre s h  - 8 ,4 4 d . f re s h -2 8 ,9 3 d . f re s h  - 3 9 ,1 3 n o t f re s h  - 5 4 ,4 4 n o t f re s h  - 8 4 ,9 1

4 f r e s h - 10,95 d . f re s h  -3 3 ,0 4 d . f re sh  - 4 7 ,5 4 n o t f re sh  - 9 3 ,6 3 n o t f re s h  - 9 8 ,0 5

P o rk

1 f re s h  - 2 ,1 2 f r e s h - 4 , 1 5 d . f re s h  -  9 ,7 7 d . f re s h  -  11 ,56 d . f re s h  -  14 ,07

2 f re s h  - 2 ,9 8 fre s h  - 5 ,6 4 d . f re sh  - 8 ,1 5 d . f re s h  - 1 4 ,3 4 n o t f re s h  - 1 5 ,6 1

3 fre s h  - 3 ,8 7 fre s h  - 4 ,9 2 d . f re s h  - 7 ,3 5 d . f re s h  - 1 0 ,1 8 d . f re s h  - 1 2 ,1 9

4 f re s h  -5 ,0 1 fre s h  - 4 ,8 9 d . f re s h  - 6 ,9 9 d . f re s h  - 1 1 ,2 7 d . f r e s h - 1 3 ,7 8  _

* d. fresh -  doubtfully fresh meat

T ab le  2  M e a t f re s h n e s s  a s s e s s m e n t b y  c a d a v e r in e  c o n te n t

M e a t f re s h n e ss , m g /k g __
M e a t ty p e

fre s h d o u b tfu lly  f re s h n o t f re s h  __ _

b e e f < 2 5 2 5 -5 0 > 5 0

p o rk < 6 6 -1 4 ,5 > 1 4 ,5  __
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