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TH-Si INFLUENCE OF TIME OF CURING POST MORTEM CN THE DIFFUSION OF BFIT'S 
. and CORRESPONDING CHANGES IN M. LONG.DORSI OF PIGS 

S .  R a h e l i c ,  L j i l j a n a  J o v a n o v i c ,  V era  C r k v e n j a k o v  and  M. S t e f a n o v i c

B a t e —S n i t h  q u o t e s  t h a t  m u s c l e  i m m i a i a t e l y  p o s t  mortem,  i . e .  when i n  
" c l o s e d 1* s t r u c t u r e ,  b e s i d e s  h i g h  pH and  h i g h  w a t e r  h o l d i n g  c a p a c i t y  /VN'C/ has

n e

v/ell i '^ i 
h the:3'

/ ! //  ?
when -•**

t n e  p r o p e r t y  t h a t  o r i n e  d i f f u s e s  s l o w l y  i n  i t .  The a u t h o r  e x p l a i n s  m a t  
s l o w e r  d i j - x u s i o n  o f  b r i n e  i n  m u s c l e  i n  " c l o s e d "  s t r u c t u r e  i s  due t o  t h e  
o f  m u s c l e  f i b r e s  w h ich  i s  s l o w e r i n g  t h e  p e n e t r a t i o n  o f  b r i n e  s a l t s  t h r o  
A f t e r w a r d s ,  p o s t  mortem,  when pH i s  l o w e r e d  and NEC d e c r e a s e d  i . e .  when muscle 
i s  c h an g e d  i n t o  an  " o p e n "  s t r u c t u r e  t h e  b r i n e  w i l l  q u i c k e r  p e n e t r a t e  i n  

n o ^ e v e r ,  M u l l i n s  e t  a l . ,  a s  q u o t e d  by  Arganosa .  and H e n r i c k s o n  
f o u n d  i n  1 9 5 0 .  t h a t  b r i n e  p e n e t r a t e s  u n s i g n i f i c a n t l y  q u i c k e r  i n  m u s c l e s  v/aeu 
• • c l o s e d "  t h a n  i n  " o p e n "  s t r u c t u r e .  A r g a n o s a  and  H e n r i c k s o n  / ! /  o b t a i n e d  more 
i n t e r e s t i n g  r e s u l t s .  They i n v e s t i g a t e d  i n  1 9 6 9 . r a t e  o f  b r i n e  d i f f u s i o n  i n  me ? - ^  ■ 
p u t i n g  t h e  p e a c e s  o f  m u s c l e  i n  g l a s s  t u b e s  w i t h  one end d i p p e d  i n  b r i n e .  The 
m u s c l e s  were  d i p p e d  i n  b r i n e  1 and 24 h o u r s  p o s t  mortem and  k e p t  i n  i t  f o r  24 !
h o u r s .  I t  was f o u n d  t h a t  i n  l o w e r  l a y e r s  o f  m u s c l e s  d i p p e d  1 h o u r  p o s t  mortem 1 
t n e r e  was l e s s  UaCl t h a n  i n  t h o s e  d i p p e d  2 k  h o u r s  p o s t  mor tem.  The f i n d i n g  was 
q u i t e  c o n t a r y ^ i n  t h e  u p p e r  l a y e r .  However ,  n i t r o s o m y o g l o b i n  /NOMb/  was found  i p 
l a r g e r  q u a n t i t y  i n  m u s c l e s  d i p p e d  i n  t h e  b r i n e  1 h o u r  c o s t  mortem t h a n  i n  t h c s e 
d i p p e d  2 k  n o u r s .  A c c o r d i n g  t o  t h i s  f i n d i n g  i t  was c o n c l u d e d  t h a t  b r i n «  ‘ e n e t r ^  
t e s  q u i c k e r  i n  m u s c e l s  when d i p p e d  i n  b r i n e  1 t h a n  2 k  h o u r s  p o s t  mortem*. Poor  
and H e n r i c k s o n  / ? /  xound t h a t  p i g m e n t  i s  c o n v e r t e d  i n  NCMb more  q u i c h e "  i-n "ho*' I 
m u s c l e  when c u r e d  w i t h _h o t  b r i n e ,  and t h a t  i t  i s  more s t a b l e .  '  “ I

p o s s i b i l i t y  0 1  c u r i n g  " h o t "  p o r k  i n  o r d e r , t o  s h o r t e n  t h e  canned 
hams p r o d u c t i o n ,  h a s  b een  i n v e s t i g a t e d  b e f o r e  t h e  m e n t i o n e d  r e s u l t s  were  pub-  
. s - e d  by A r g a n o s a  and  H e n r i c k s o n .  H e n r i c k s o n  / 5 /  e s t a b l i s h e d  t h a t  i f  h o t  mus 
i s  c u r e d  t h a n  i t  w i l l  b e t t e r  bound t h e  w a t e r ,  b u t  i t  w i l l  be t o u g h e r  t h a n  tha-

w a t e rc u r e d  a f t e r  c h i l l i n g .  Y/einer  e t  a l .  d e t e c t e d  t h a t  m u s c l e  r e l e a s e s * l e s s  
ne c o u r s e  o f  b a c k n i g  i t  h a s  b e e n  h o t  c u r e d  and i t  h a s  b e e n  fo u n d  t o  be more 

t e n n e r  t h a n  t h o s e  c u r e d  a f t e r  c h i l l i n g .  Mandigo and H e n r i c k s o n  / 6 /  f o u n d  th a l  
when n o t  m u s c l e s  a r e  c u r e d  t h e  c a n n e d  hams w i l l  be more t e n d e r .

h d . n y  a u t h o r s  / 3 , 4 , o , 9 , l o /  h ave  b e e r  i n v e s t i g a t e d  t h e  in f !  
m ea t  c u r i n g  on c a n n e d  hams q u a l i t y  and f o u n d  t h a t  t h e r e  i s  no s ig n :  
r e n c e s  oe tw ee n  t h o s e  and hams p r o d u c e d  by c u r i n g  t h e  c h i l l e d  w ork .

E s t i m a t i n g  t h e  p r o b l e m  o f  b r i n e  d i f f u s i o n  i n  t h e  m ea t  a t  
t i m e  p o s t  mortem a s  i m p o r t a n t  f rom  t h e o r e t i c a l  and p r a c t i c a l  n o i n t  UJ. ¥J.

e c i  ed i n  t n e  m i d d l e  o i  t o  i n v e s t i g a t e  how d o e s  t h e  t i m e  o f  c u r i n
mortem i n f l u e n c e  t h e  r a t e  o f  s a l t s  d i f f u s i o n  i n  t h e  m u s c l e s .

M a t e r  i a l

i f i

.ce o f  he*
a n t d ± £ ? e '

f  e r e n t
v i e w we
i n g POS't

a n d

m oun ths  o l d  and l o o  t o  l l o  kg w e i g h t  h ave  b e e n  
t h e  4 t h  t o  1 2 t h  t h o r a c a l  v e r t e b r a  and c u t  i n t o  
1 5 o t o  2 5 o g .

P i e c e s  0 1  m u s c l e s  h a v e  h e e n  d i p p e d  i n  
p o s t  mor tem / b r i n e  c o m p . : w a t e r  1  1 } Naci*0 , 1 3 8  
NaN02 °» 7  g /  i n  r e l a t i o n  m e a t - b r i n e  a s  1 -2*  Mus 
p l a s t i c  m a t e r i a l  w i t h  c o v e r s ,  and k e p t  a t  k ° C •

I n v e s t i g a t i o n  h a s  b e e n  d i v i d e d  i n t o  t  
/ A /  m u s c l e s  were  c u r e d  f o r  72 h o u r s  and exam ine  
d i p p i n g ,  cjna i n  Lne s e c o n d  one  / 3 /  t h e y  were  cu
5 ,  o ,  l o  a n d ^15 d a y s  a f t e r  d i p p i n g .  Cne p i e c e  o f  t h e  e v e r y  m. l o n g . d o r s i  has
b e e n  exam ined  a t  e v e r y  t i n e  o f  e x a m i n a t i o n  / m u s c l e s  were  c u t  i n t o  k  and 5  r i £ ° e 
r e s p e c t i v e l y / .

e t h 0 d s

:shy c o m m e r c i a l n * 0 s , f r o n 0 to  3 1i
u s e d . M u s c l e s  wre r  e t aken o f -

x  x

L ' i  o r  5 p i e c e s , we i g n - f  r cm
l

t t h e b r i ne 45 mi n , c and 2 k h o f *

sug an 7 S i Na!!.’C3 d .  0
c l e s hav e b e e n c u r ed I n p o t s ox 1

■wo e x p e r i m e n t s . I n t.he f ZlT3 t  ooe
a 0 , 24 , 4o and 72 h o u r s a f t e r
r e d  :f o r l p  b a y s , and Q Z C B  ■nan ed 1 1  1
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Three samples have been examined for each curing time
in every expe­

riment. . oppip time sis muscles*
Brines used have been examine ^ ~ been determined the content /a/
In the first experiment /A/ taere been a . ^  Doints in the sample

of NaCl on the surface, m  tne centei ana ~ then /e / colour at the surface
/ b /  WaN0 2 , / c /  t o t a l  p ig m e n v s  / - / '  t {  / ¿ / ‘c h a n g e s  o f  t h e  w e i g h t ,  / g /  f i r m ­
e d  i n  t h e  c e n t e r  o f  s am p le  a s  w e l l  a s  z . . e  /  /  d e t e r m i n e d  t h e  c o n v e n t
t e s s ,  and / h /  pH o f  s a m p l e s .  I n  the b r i n e t h e r e  h a v e  b e e n ^  e x p e r i i n e n t s  have
/ v  o f  N a C l , / j /  p r o t e i n s  a s  w e l i  a s  / l /  d e t e r m i n a t i o n  o f  t h e  f i r m n e s s .
°een done  i n  t h e  s e c o n d  e x p e r i m e n t  / B A  «  b e e n  d e t e r m i n e d  by " S a l n t e s t e i

M e t h o d s .  C o n t e n t  o f  NaCl m  musci_ n - a l - t e s t e r "  h a s  b e e n  p r o v e d
S o a i o m o t e r T b ' p ' e t D M  2 1 « ,  d i r e c t l y  i n  t  e . ^ ¿ “ « „ e n t e d t a v e  b e e n  dene  by i n s e r -  
C  51 s a l i n e  s o l u t i o n  b e f o r e  e v e .  j  e e e  • -  o u s c l e  a t  d e t e r m i n e d  s p o t s ,  
t i n s  t h e  n e e d l e  o r  a p p a r a t u s  . o r  Oj5 c .  ^  ^  b e e n  d e t e r m i n e d  by Mohre m e th o d .

yne  c o n  t e n .  o .  y  •„„„ h e e n  d e t e r m i n e d  by G rau  an a  a i m .
The c o n t e n

^ t h o d .

d i f

n the brine has oeen
of NaH02 i n  muscles has been determined by Grau ana torn« 

The content of T F  and NOMb have been measured by Hornsey method, ac-

Jie<i ^  T h f  brivntness of muscles has been determined with attachment for

reflectance of spectrophotometer have beei measured
Changes in tne weight ox w° t e r . samples were weighted oe-

X  order to determine tne quant- 5 _ • an(j after draining.
Iore immersing in the brine ana at tne er. * * Consistometer determining the

Firmness has been measured by Hoeppler con p for 3o se c .
aePth of needle penetration in tne masc ^  ^  brine h&s b e en determined by 

The content- ox oOt-ai piove—i 
'-Oeldahle method.

te
Colour*of the brine has been measured as extinction of filtrated bri- 

, using Carl Zeiss spectrophotometer, type ;.K 6/6, at M o  .

R e s u 1
a n d  d i s c u s s i o n

............ d e t e r m i n e d  s n o t s  i n  m. l o n g . d o r s i  d i p p e d  m
Found c o n t e n t  ox NaCl a t  a ^ tc . rm in  * 1# A and 1 .  B. Tne

b r i n e  a t  d i f f e r e n t  t i m e  p o s t  mortem ¿u 0  ‘  hoUfS a r e  i n  t h e
• ‘ t i t s  o b t a i n e d  w i t h  m e a s u r e m e n t  m  m u s c l e s  s u r e a  r o r  «  

t l r « t  one  and  i n  t h e  s e c o n d  t h o s e  f ro m  o u r e a  1 0 1  - 5  d a y s .
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1 b  -,th © X ~ c o n t e n t  i n  d i f f e r e n t  p a r t s  o f  m. l ° n
. and 1 .  3 . :  The c h a n g e s  ox . . a d  c ^ ; ; n „ o s t  n 0 r t e m .  S p o t

r s i  ° f  p i g  c u r e d  by d i p p i n g  i n  o n n e  a  m i d d l e  b e t w e e n  t h e  c e n t r e  and
r  NaCl d e t e r m i n a t i o n : - -------s a m p l e s  surf ace- . - - - m i d  d i e  b e ^ e e n

e-mP le  ’ s  «„„-p*,,.*_____ s a m l e  ’ s  c e n t r e .  Time ox d i p p i n g  i n  o r i n .  p o o l° ûUi * ctW
-5 ^ i n  o 5  h  *2 +̂ h<



From t h e s e  r e s u l t s  one c a n  s e e  t h a t  KaCl d i f f u s e s ,  i n  g e n e r a l ,  a t  
c o n t i n u o u s l y  a c c e l e r a t e d  r a t e  u n t i l  6 t h  day  o f  c u r i n g .  A f t e r  t h a t  t i m e  t h e  
d i f f u s i o n  h a s  b e e n  s l o w e r e d .  KaCl h a s  b e e n  d i f f u s i n g  i n  t h e  c e n t e r  o f  s am p les  
s t i l l  u p t o  1 5 t h  d a y .  The c o n c e n t r a t i o n  o f  KaCl h a s  b e e n  a t  t h e  s u r f a c e  a b o u t  
4,5m, i n  t h e  m i d d l e  a b o u t  3 , 5 3  and i n  t h e  c e n t e r  a b o u t  2 , 5 3  a f t e r  1 5  d a y s  o f  
c u r i n g .  S t a t i s t i c a l l y  no s i g n i f i c a n t  d i f f e r e n c e s  h a v e  b e e n  fo u n d  i n  t h e  r a t e  
ox s a l t  d i f f u s i o n  i n  t h e  m u s c l e s  d i p p e d  i n  t h e  b r i n e  a t  d i f f e r e n t  t im e  p o s t  
mor tem.

H ate  o f  p e n e t r a t i o n  o f  NaKC2 on t h e  s u r f a c e  and i n  t h e  c e n t e r  o f  mus­
c l e s  d i p p e d  i n  t h e  b r i n e  a t  t h e  d i f f e r e n t  t i m e  p o s t  mortem i s  p r e s e n t e d  i n  
F i g .  2 . A. and 2 . B .  From t h e s e  d a t a  one can  s e e  t h a t  a b o u t  o , 2 5  mg/ o f  KaK02 
h a s  b e e n  found  a t  t h e  s u r f a c e  o f  s a m p l e s  6  h o u r s  a f t e r  d i p p i n g  i n  t h e  b r i n e .  
C o n c e n t r a t i o n  o f  NaNOp h a s  b een  c o n t i n u o u s l y  i n c r e a s i n g  i n  s u p e r f i c i a l  l a y e r s  
o f  m u s c l e  u n t i l  6 t h  d a y  o f  c u r i n g  when t h e  c o n c e n t r a t i o n  am ounted  t o  r e a c h  
a b o u t  o , 4 o  mg'/. l a t e r  on t h e  c o n c e n t r a t i o n  d o e s n ’ t  i n c r e a s e .  The c o n c e n t r a t i o n  
o f  NaNC>2 i s  i n c r e a s i n g  i n  t h e  c e n t e r  o f  s a m p l e s  u n t i l  1 5 t h  day  o f  c u r i n g  when 
am o u n ts  t o  a b o u t  o , 5 3  mg3° As w i t h  K aCl,  no s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r s 11'  
c e s  h a v e  been  f o u n d  i n  t h e  r a t e  o f  p e n e t r a t i o n  o f  NaN0 2  i n  m u s c l e s  a i p n e d  i n  
t h e  b r i n e  a t  d i f f e r e n t  t i m e  p o s t  mortem.

F i g .  2 .  A. and 2 .  B. : The c h a n g e s  o f  NaN02 c o n t e n t  i n  d i f f e r e n t  p a r t s  o f  m . l oI1:j 
d o r s i  o f  p i g  c u r e d  by d i p p i n g  i n  b r i n e  a t  d i f f e r e n t  t i m e s  p o s t  mor tem.  S p o t  i 0>
Nag Op d e t e r m i n a t i o n : -------- s a m p l e ’ s  s u r f a c e ----------s a m p l e ’ s  c e n t r e .  Time o f  d i p p i 11̂
i n  b r i n e  p o s t  mortem; * 45 min c 5  h * 24 h .

R e l a t i o n  b e t w e e n  t h e  r a t e  o f  p e n e t r a t i o n  o f  KaCl and Kal!02 i n  t h e  bu­
s i e s  d i p p e d  i n  t h e  b r i n e  a t  d i f f e r e n t  t i m e  p o s t  mortem h a s  b e e n  s i g n i f i c a n t l y  
h i g h  /x * i o , o l /  / i n  s a m p l e s  d i p p e d  i n  b r i n e  45 min p o s t  mortem o , 9 7 j 5  h o u r s  
p o s t  mortem o , 7 o ,  and 2m- h o u r s  p o s t  mortem o , 9 1 / .  C o r r e l a t i o n s  b e t w e e n  t h e  va- 
l u e s  d e t e r m i n e d  i n  t h e  s u p e r f i c i a l  l a y e r s  h ave  b e e n  somewhat l o w e r  / 4 5  min 
mortem o , 6 l $  5  h o u r s  p o s t  mortem 0 , 6 5 , and 24 h o u r s  p o s t  mortem c , 7 9 j  P ¿ L o , 0" ^

These  r e s u l t s  a r e  n o t  c o n f o r m a b l e  t o  t h e  q u o t a t i o n  a b o u t  t h e  i n f l u£;!P„ 
Ox s t r u c t u r e  of  m u s c l e  p o s t  mortem / " c l o s e d ” and  " o p e n ”/  on r a t e  o f  b r i n e  d i - ' 1 
s i c n  i n  m u s c l e ,  a s  w e l l  a s  w i t h  t h e  f i n d i n g s  by  M u l l i n s  e t  a l .  A r g a n o s a  and  
H e n r i c k s o n  / ! /  and  p o o r  and  H e n r i c k s o n  /?/<> However ,  t h e  o b t a i n e d  r e s u l t s  
c o n x i rm e a  by f i n d i n g s  o f  a u t h o r s  who found  t h a t  t h e r e  i s  no d i f f e r e n c e  i n  
b e t w e e n  can n e d  hams p r o d u c e d  by  p o r k  c u r e d  p r e -  and p o s t - c h i l l i n g .

F i n d i n g s  o f  TP c o n t e n t  i n  s a m p l e s  d i p p e d  i n  b r i n e  a t  d i f f e r e n t  i i s®  
p o s t - m o r t e m  and c u r e d  f o r  72 h o u r s  a r e  p r e s e n t e d  i n  F i g .  3 « A. and t h o s e  c u r s a ^.g 
f o r  x5 d a y s  i n  F i g .  3» 3 .  I t  h a s  b e e n  f o u n d  t h a t  t h e  c o n t e n t  o f  TP i s  d e c r e a£"',g 
i n  t h e  c o u r s e  o f  c u r i n g .  T h i s  d e c r e a s e  h a s  b e e n  h i g h e r  i n  t h e  s u p e r f i c i a l  da/®' 
t h e n  i n  t h e  d e p t h  o f  m u s c l e ,  and a f t e r  15 d a y s  o f  c u r i n g  t h e  c o n t e n t  o f  TP ::5S 
b e e n  l o w e r e d  f rom  a o o u t  5 ° ppm a t  2 o i n  t h e  s u p e r f i c i a l  l a y e r s  and a t  aboum
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35 ppm i n  t h e  c e n t e r  o f  m u sc leo

C  6 "

24  48

CURING ( hours )
72

3 .  A. and 3 .  B. : The c h a n g e s  o f  t o t a l  p i g m e n t s  i n  d i f f e r e n t  
l o «S.  d o r s i  o f  n i g s  c u r e d  a t  d i f f e r e n t  t im e  p .  mor tem.  / L e g e n d  t h e

s p o t s  o f  m. 
same a s  a t

A. and 2 .  3 . /  

T h i s  d e c r e a s e

decompose t h i s  p r o t e :
. . The  a m o u n ts  o f  KCMb d e t e c t e c
'Llne P o s t  mortem a r e  g i v e n  “■n k

o f  c u r i n g
^  the 
a f t r

t o  a g g r a v a t e  i t s  e x t r a c t i o n ,  
d i p p e d  i n  b r i n e  a t  d i f f e r e n t

o f  t h e  c o n t e n t  o f  TP i s  a  r e s u l t  o i  d i s s o l u t i o n  anc  
■^/nsing o f  t h e  p i g m e n t s  by t h e  b r i n e .  B u t ,  b e s i d e s  t h i s ,  i t  can  be s u p p o s e s  
^a a t  t h e  i n g r e d i e n t s  o f  b r i n e  i n f l u e n c e  on m y o g l o b i n ,  ano maybe,  i n  two v^y 

0 decomnoao t.hi s  m’n f .o in  and  d e n a t u r e  i t  and
Ln muse

m  F i g .  a . and h o  B. R e s u l t s  a t t a i n e d  i n  t h e  c o ­
l o r  7 2  h o u r s  a r e  p r e s e n t e d  i n  t h e  f i r s t  one and t h o s e  o b t a i n e d  

c o u r s e  o f  c u r i n g  f o r  15 d a y s  i n  t h e  s e c o n d  o n e .  I t  i s  i n t e r e s u j . n g  t h a t  
. 6 h o u r s  o f  c u r i n g  t h e r e  h a s  b e e n  f o u n d  a l r e a d y  8 t o  l o  ppm o f  £101 lb and
ln  t h e  c o u r s e  o f  s u b s e q u e n t  c u r i n g  t h e  amount h a s  n e t  b e e n  i n c r e a s e d ,  

s i g n i f i c a n t  d i

&

r e n e -
®-l. No s i g n i f i c a n t  d i f f e r e n c e  h a s  b e e n  f o u n d  i n  t n e  am ount o i  nOLb i n  m u s c l e s

<HpPe d i n  t h e  b r i n e  a t  d i f f e r e n t  t i m e  p o s t  mortem

10

5

£ 7y —. .  .    ~—'
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CURING ( days )
15

i o n s ,  t o r s :a . and  h c  3 . :  The c h a n g e s  o f  KCMb i n  d i f f e r e n t  s p o t s  o i  
c u r e d  a t  d i f f e r e n t  t i m e  p e s t  m or tem .  / L e g e n d  t h e  same a s  a t  F i g .  2< 

3 . /

T h i s  f i n d i n g  i s  i n  a c c o r d a n c e  w i t h  t h e  r e s u l t s  o b t a i n e d  by R a h e l i ;
b t o  KCMb i s  c o m p l e t e d  

a ^ t e r  i n j e c t i o n  o f  b r i n e  i n  t h e  ham s .  However ,  i t  c o u l a  be s u p p o s e d
c u r i n g  even  th o u g h  t h e  c o n t e n t

p i g m e n t s  a r e  r i n s :

abd , ------- -----------« — —  ------------------
8 h0 3-  n G e r o v i 6  / i i / , who f o u n d  t h a t  c o n v e r t i o n  o f  Mo

■'■ut t j o t '-u  • -, /hD a s  c o n v e n i n g  m  t n e  c o u r s e  o 
a c h a n g e .  N am ely ,  i t  was a l r e a d y  m e n t i o n e d  t h a t  t h efi,om

mus c l e  i n  tt h e  c o u r s e  o f  c u r i n g .  B u t , t h e  am oun t  o f  KCMb i s  a t  t h e  same

2 0 7
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l e v e l  d u r i n g  t h e  w ho le  c u r i n g  i t  s h o u l d  be s u p p o s e d  t h a t  e q u a l  amount i s  con­
v e r t e d  a s  i t  i s  w ashed  o u t .

By d e t e r m i n i n g  t h e  i n f l u e n c e  o f  t h e  amount o f  FaKC>2 on f o r m a t i o n  o i  

NCMb a  p o o r l y  e x p r e s s e d  c o r r e l a t i o n  was f o u n d  b e t w e e n  t h e s e  two compounds .  
h i g h e s t  c o r r e l a t i o n  i n  s u p e r f i c i a l  l a y e r s  h a s  b e e n  o , 1 7 , and i n  t h e  c e n t e r  o j -  

s a m p le  o , 2 2 .  S i g n i f i c a n t  c o r r e l a t i o n  b e t w e e n  TP and NCi'.b was e s t a b l i s h e d  i n  
t h e  s a m p l e s  d i p p e d  i n  t h e  b r i n e  4y min and  5  h o u r s  p o s t  mortem -  i n  t h e  s u p e r '  
f i c i a l  l a y e r s  t h e r e  were  o , 5 9  / P  < £ o , o l /  and  0 , 3 8 , and i n  t h e  c e n t e r  0 , 3 5  and 
o , 4 o  / P < i o , o 5 / .  I n  t h e  s a m p l e s  d i p p e d  24 h o u r s  p o s t  mortem t h e  c o r r e l a t i o n  '-'/a5 
v e r y  l o w .

e

0
6 t h

1/
e n e r

H e s u l t s  o f  c u r e d  s a m p l e s  b r i g h t n e s s  d e t e r m i n a t i o n  a r e  g i v e n  
5 .  A. and 5* 3 .  Prom d a t a  i n  F i g .  5* A. one  c a n  s e e  t h a t  t h e  b r i g h t n e s s  0 
s a m p l e s  c u r e d  f o r  7 2  h o u r s  v a r i e d  v e r y  much i n  t h e  c o u r s e  o f  e x a m i n a t i o n ,  
t h o s e  v a r i a t i o n s  were  v e r y  h i g h .  D i f f e r e n t  r e s u l t s  h a v e  b e e n  o b t a i n e d  by 
n a t i o n  t h e  s a m p l e s  c u r e d  f o r  15 d a y s .  T h e s e  r e s u l t s  showed t h a t  t h e  
g row n up  p a l e r  e v e n  t h e  f i r s t  d a y  o f  c u r i n g ,  t h e n  f rom  t h e  f i r s t  t o  
c o l o u r  h a s  n o t  b e e n  n o t a b l y  c h a n g e d .  From 6 t h  t o  l o t h  d a y  o f  c u r i n g  
up  more p a l e r  and  f ro m  t h i s  t i m e  u n t i l  t h e  end o f  c u r i n g  i t  was ,  i n  
u n c h a n g e d .  The n e x t  c h a r a c t e r i s t i c  o f  t h o s e  f i n d i n g s  i s  t h a t  t h e  m u s c l e s  
c o n s t a n t l y  g r o w i n g  more and more p a l e r  t h e  l o w e s t  q u a n t i t y  o f  r e f l e c t e d  
h a s  b e e n  f rom  2o t o  2 8 / / ,  and m o s t l y  a t  t h e  s u r f a c e  o f  s a m p l e s .  Such  a f  
s h o u l d  be t h e  r e s u l t  o f  w a s h in g  o u t  t h e  p i g m e n t s  f rom  t h e  m u s c l e s  i n  
o f  c u r i n g ,  w h ic h  w ere  r i n s e d  more a t  t h e  s u r f a c e .  I t  c an  be s u p p o s e d  
were  a l s o  g r o w i n g  p a l e r ,  due t o  t h e  w a t e r  d i f f u s e d  i n  t h e  t i s s u e .  I t  
t h a t  m u s c l e s  g a i n e d  i n  w e i g h t  i n  t h e  c o u r s e  o f  c u r i n g  / T a b l .  1 . /  and 
w h i l e  s w e l l i n g  a r e  r e f l e c t i n g ,  l a r g e r  q u a n t i t y  o f  l i g h t .

B e s i d e s  m e n t i o n e d  c h a r a c t e r i s t i c s  t h e r e  h a v e  exam ined  pH, char.g 
t h e  w e i g h t  and  f i r m n e s s  o f  s a m p l e s  on t h e  c o u r s e  o f  7 2  h o u r s  o f  c u r i n g  / -  
From o b t a i n e d  d a t a  i t  i s  shown t h a t  pH d e c r e a s e s  f o r  24 h o u r s  p o s t  mortem 
t h e n  i s  i n c r e a s i n g  i n  s a m p l e s  d i p p e d  a t  a l l  t i m e  p o s t  m or tem .  However ,  t n  
w e s t  pH h a s  b e e n  d e t e c t e d  a t  t h e  end o f  e x a m i n a t i o n  t h e  s a m p l e s  d i p p e d  an 
24 h o u r s  p o s t  m or tem ,  w h i l e  t h e  pH have  b e e n  h i g h e r  i n  s a m p l e s  d i p p e d  i n  
b r i n e  4y min and 5  h o u r s ,  maybe,  i t  i s  a  c o n s e q u e n c e  o f  e f f e c t  o f  pen  
NaCl i n  t h e  s a m p l e s  / F i g .  1 .  A. and 1 .  £ . / .

n

. ¿ P

t n e

.. -A ̂ 
•f-17

al»
v;Src 

• ’lit

, -rsB

-'OUA2
I-s 2 r es

1 ./
,,-G 

1 "* 
n 1 0 -

•„riP2

z r  a i'"- ■

j2 0 8



D a t a  p r e s e n t e d  i n  T a b l e  1 .  a r e  s h o w in g  t h a t  t h e  w e i g h t  o f  a l l  s a m p l e s  
p ipped  i n  b r i n e "  a t  a l l  t h r e e  t i m e s  p o s t  mortem i s  p e r m a n e n t l y  i n c r e a s i n g .  T h i s  
i n c r e a s e ,  i . e .  s w e l l i n g  i t  was fo u n d  t o  be i n  s i g n i f i c a n t  c o r r e l a t i o n  w i t h  t h e  
c° n t e n t  o f  p e n e t r a t e d  K aCl ,  b u t  o n l y  i n  s a m p l e s  d i p p e d  i n  t h e  b r i n e  ^5 rain p o s t  
m°ntem / r  = o , o 2 j F . h o , o l / ,  and  f o r  s a m p l e s  d i p p e d  i n  t h e  b r i n e  2 k  h o u r s  p e s t  
Mortem / r  = 0 , 6 ^} p c o , o l / ,  b u t  n o t  f o r  t h o s e  d i p p e d  5  h o u r s  p o s t  mortem 
//p = o , o 9 ; p « £ o , o l / .

The f i r m n e s s  o f  t h e  s a m p l e s  h a s  b e e n  i n c r e a s e d  on t h e  c o u r s e  o f  c u -  
^ n g .  However ,  s i g n i f i c a n t  c o r r e l a t i o n  h a s  b e e n  f o u n d  o n l y  b e t w e e n  t n e  l i r m n e s s  
and t h e  am ount o f  NaCl p e n e t r a t e d  i n  m u s c l e s  d i p p e d  i n  t h e  b r i n e  k 3  min p o s t  
m° r te m  / r  = o , 6 l ;  F < o , o l / .  The i n c r e a s e  i n  t h e  f i r m n e s s  i s ,  p r o b a b l y ,  p r o v o k e d  

y w a t e r  p e n e t r a t e d  i n  m u s c l e s .

Changes  o f  pH, w e i g h t  and f i r m n e s s  o f  m. l o n g ,  d o r s i  o f  p i g  
s a m p l e s  c u r e d  by  d i p p i n g  i n  b r i n e  a t  d i f f e r e n t  t im e  p o s t

mortem
?a b le  1 .

In ve s t ig a te d
claa r a c t e r i ~

s t i e s

PH

h e i g h t
/  3 /

firmness

/ k g / c m ^ /

d i p p i n g  
pos  t  
mortem

k y

5  h 
2k  h

y y

3  h

2k  h

k y

C u r i n g  d u r a t i o n  / h /

2 k  iB""

o , ? 3
6 , oo
5,73

5, 87 
5,68 
3 , ^ 7

2 , k l  

-o,37
o, 68

- o , ^ 5
2 , 8 k

-o,77

c;̂ •

72

53
72
77

7,87
6,oc
5,6o

5,03
5,80
3,60

87 k ,  63 8,19
- c , 82 -1,79 -'■3,2

,3k 5,56 5,28
¿o,99 -1,66 -  2,3d
,76 k , l k . * ¿y
¿o,79 - 9 , 8 k *r r -0,01

o,6 8l 0 , 0 6 7 1 , o2 2 1 , 3 3 2 1 , 3 7 2
lo,2k8 ¿c,235 ¿0,3o2 io,605 hO,lo5

h o,775 1, oo9 0 , £ô f l,lol 1,11?
+o,177 ¿o,591 ¿0 , 1 7 8 ¿o,^39 ¿1,125

h 0,880 0 , 8 7 8 1,153 1 , 7 0 8 1 , ^ 0 9 .
¿o,lo9 2o,298 ¿0,2 9 S -0 , 2 5 ¿0 , 6 2 1

The p e r c e n t a g e  o f  HaCl  and p r o t e i n s  i n  t h e  b r i n e  d u r i n g  t h e  72 h o u r s
t ’ae f"g  d a ys  c u r i n g  a r e  p r e s e n t e d  i n  T a b l e s  2 .

c o n t e n t  o f  KaCl  h a s  b e e n  d e c r e a s i n g
l n  ^tie 

t o  be
D r i a e  : 
i n c r e a : uurnn-

o ;  c u r i n g ,  
t h e  c u r i n g .

A. and  2 .  3 .  T h e s e  a a t a  show 
and t h i s  o f  t o t a l  p r o t e i n s  i n c r e a -  

p i g m e n t s  h a s  b e e n:ne am ount ox

209



C hanges  o f  c o n t e n t  o f  NaCl and p r o t e i n s  a s  
of b r i n e  u s e d  f o r  c u r i n g  m. l o n g ,  d o r s i  o f

t i n e  c o s t  mortem

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

c

T a b l e  2 . ...

Investigated
characteri­

stics

Time of 
dipping 
post 

mortem

C u r i n g  d u r a t i o n  /h/
6 24 4o 7 2

NaCl 45’ 1 2 , 1 8 1 1 , 6 2 ll,o8 lo, 68
5 h 13,o7 1 2 , 1 2 11,47 11,32/ / V 24 h 12,65 11,76 1 1 , 2 8 1 0 , 6 3

45’ °,297 o ,429o 0 , 5 6 6 0 , 6 7 6
-o,o2 5 -o,o33 Io,o44 4* r -  0-0 ,0JO

Total proteins 5 h o,257 o ,427 0,569 0 y O J ‘jr
-o.o55 -o,o2 2 -0 ,ol4 -o,o39

24 h o,392 0 , 5 6 5 o,74o o,8 ? 6

* *f o o V>] -0 ,1 2 o lo , 1 6 8 -c,319

4 5 ’ ° , o i  4 0,008 0,012 0 ,0 1 5
- o , o l o 4*- 0,0 - 0 , o o l - 0 , oo2

B r in e  c o l o u r  as 5 h o ,  005 0,005 0,008 o . o l l
/ H h o ' l o , 0 l o , o o l - 0 , o o 2 -f.

- 0 , 0
24  h 0 , oo4 o , o l l o , o l 7 0, o 22

¿ o v c o l 4-- 0 , 0 0 4 - 0 , 0 0 5 l o , o o 6

Changes of content of NaCl and proteins as well as the colour of 
brine used for curing m. long, dorsi of pigs at different time

post mortem
Table 2. B»

Brine colour as

investigated 
charac teri-

Time of 
dipping Curing duration /days/

sties post
mortem

1 3 6 lo 15

45’ 12,24
-o,72

U , ? 2
-0,74

ll,o5
-1,13

11,67
¿0,54 114 8 7J — 0 ,

NaCl 5 h i n  011, DO 1 1 ,4o lo, 8 1 lo,89 10,9^
/.w -o,39 + , 

-o,3
’ JL. ,
11,36 ¿o,64 ¿o, & 5

24 h 12,37
-o,71

1 1 , 8 2
¿0 , 6 8

lo, 9° 
¿0 , 1

lo, 9o 
¿0 , 1

1 r i  Oot on 
1 0 ,0 p.

45’ 0 ,442 
-o,ol9

0 ,6o2  
¿0 ,o£4

0,743
1 0 , 0 8 2

1 , o24 
-c,o 45

1 1 ¿9- i-  5 1

torf
Total proteins 5 h o,427 0 , 6 6 6 0 , 8 2 5 1 , 0 6 6 0 ,572 ^

/¿/ lo,o4o 4* —-o,lo3 ¿0 , 1 6 2 ¿1.123 lo,>
24 h 0 , 4 8 3

-o,o74
0 , 6 3 2

¿o,129
0 , 8 8 9  

-0 , 0 8 7
1,196 

io,c 43
l,o99°

¿0^

4 5 ’ 0,013 0 , ol8 0 , o24 0 , 0 3 1
-ro , 0003 ¿0 , 0 0 3 lo,o o4 ¿ 0,005

5 h 0,008# J. 0 , 0 1 7 o ,o 2 9 0 , 0 5 4

24 h
- o , o o l lo , 003 - o , o l 2 •r r\- 0 , 009

0 , 0 1 3 0 , 0 2 3 0 , 0 2 3 0 , 056
l o , oo4 - 0 , 009

J.
lo , 009 ¿ 0 , o lo

o, '
o , o 2 ? 7
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