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¿ ¿ te r m in a t io n  o f  th e  e x te n t  o f  h e a t t r e a tm e n t  in  canned  hams w i t h  th e  p h o s p h a ta s e  t e s t  

L -K0RMENDY, E.REKASI and I.FE TTE R

H u n g a ria n  M eat R e se a rch I n s t i t u t e , B u d a p e s t

SDA G u id e b o o k  / 1 9 8 3 /  c o n ta in s  a m ethod  f o r  th e  d e te r m in a t io n  o f  c o re  te m p e ra tu re  o f  canned  

ams e la b o r a te d  by L in d . L in d  a d a p te d  th e  d e te r m in a t io n  o f  th e  p h o s p h a ta s e  a c t i v i t y  d e s c r ib e d  
ear l i e r  by Korm endy and G a n tn e r  /1 9 6 o ,  1 9 6 7 / .

¿¿Djl fo u n d  a c lo s e  c o r r e l a t i o n  between r e s id u a l  p h o s p h a ta s e  a c t i v i t y  and c o re  te m p e ra tu re  in  

12 lb s  o b lo n g  cans and p ro p o s e d  to  d e te rm in e  w h e th e r  th e  sa m p le  had rea ch e d  th e  c o re  te m p e - 
ta tu r e  o f  156 F ° /6 9 ° C /  in  canned  p r o d u c ts .

u w e ve r, th e  r e s id u a l  p h o s p h a ta s e  a c t i v i t y  depends in  a g e n e r a l m asner n o t  on th e  c o re  te m - 
P e ra tu re  i t s e l f  b u t  on th e  i n t e g r a l  h e a t t r e a tm e n t  o f  th e  c o r e . E . g .  1 lb  cans  re a c h  th e  

eclu i r e d  c o re  te m p e ra tu re  o f  69°C more r a p id l y  th a n  12 lb s  o n e s , so th e  r e s id u a l  e n z y m a t ic  

l i v i t y  can be c o n s id e r a b ly  h ig h e r .  The d e te r m in a t io n  o f  h e a t t r e a tm e n t  e q u iv a le n t s  g iv e s  
^ e r e f o r e  a m ore p r e c is e  c o n c e p t fro m  t h i s  phenom enon.

¿ r i a l s  and m e thodsHat
p>h
G 0 sP b a t a s e a c t i v i t y  has been d e te rm in e d  a c c o rd in g  to  th e  m ethod  o f  L in d  as d e s c r ib e d  in  USDA 

rb e b o o k  /1 9  8 3 / .  C u re d , tu m b le d  raw  ham s a m p le s  w i t h  a NaCI c o n te n t  o f  a p p r .  3 %  and a p o ly -  

^h° s p h a te  c o n te n t  o f  o ,5  % w ere  ra n d o m ly  s e le c te d  fro m  th e  p r o d u c t io n  l i n e  and m in ce d  th ro u g h  

p l a te  w i t h  3 mm h o le s ,  2o g m in ce d  m eat has been p u t  in  c e l lo t h e n  bags and s e a le d .  The d ia -  

B te r  o f  th e s e  bags was le s s  th a n  2 mm to  a s s u re  a r a p id  r i s e  o f  te m p e ra tu re  in  th e  w a te r  b a th .

h®s e bags o f  s m a l l  d ia m e te r  w ere  h e a te d  in  w a te r  b a th  a t  c o n s ta n t  te m p e ra tu re s  o f  6 o °C , 65°C
/  0  ̂  p  Q

and 75 C f o r  d i f f e r e n t  t im e s .  A f t e r  i t  th e y  w ere  im m e d ia te ly  .c o o le d  in  t a p - w a te r  and 

recl in  r e f r i g e r a t o r  f o r  24 h o u rs  b e fo r e  d e te r m in a t io n  o f  th e  p h o s p h a ta s e  a c t i v i t y .  A c t i -  
w e re  p lo t t e d  g r a p h ic a l l y  a g a in s t  t im e  o f  h e a t in g  a t  d i f f e r e n t  te m p e r a tu r e s ,  and th e  

llIle ne c e s s a ry  to  re a c h  th e  a c t i v i t y  p r e s c r ib e d  by L in d  was d e te rm in e d :

lo g / E F ’ /= 69 -  7 7 ,  3985 
5 , 71o9

So
e h e a t t r e a tm e n t  e q u iv a le n t s  a t  c o n s ta n t  te m p e ra tu re s  w ere  d e te rm in e d  w i t h  2 r e p l i c a -  

lQns .

*9ur
and d is c u s s io n

(1°S
e 1 shows th e  r e l a t i o n s h ip  b e tw e e n  t im e  to  re a c h  th e  p r e s c r ib e d  r e s id u a l  a c t i v i t y

j . *6 9 ^  ancl 'te m p e ra tu re  / T / .  The r e l a t i o n s h ip  i s  l i n e a r  w i t h  a z v a lu e  ( c o ta n g e n t  o f  th e
Bln e )  o f  5 , 85°C .

kn o w in g  th e  h e a t p e n e t r a t io n  c u rv e  o f  a g iv e n  ty p e  o f  can  ( c o r e  te m p e ra tu re  v s .  h e a t in q
1 fT) g \ j i

x n e c u rv e  o f  th e  n e c e s s a ry  h e a t in g  t im e  can  be d e te rm in e d  on th e  f o l l o w in g  w ay:

( l / t g g ) t h e  a b s c is s a  th e  t im e s  to  re a c h  a° r d in a te  g iv e s  th e  r e c ip r o c a l  v a lu e s  o f
y ive n  ° '

c o re  te m p e ra tu re  as d e te rm in e d  fro m  th e  h e a t p e n e t r a t io n  c u rv e  o f  th e  can  ( t ) .  The
ecessSQ 3a ry  h e a t in g  t im e  i s  c a lc u la t e d  fro m  th e  a re a  1 u n d e r th e  c u rv e  / F i g . 2 / .

0t, ^ e c l a s s i c a l  Fq and z c o n c e p t can be used  w i t h  th e  p h o s p h a ta s e  t e s t  t o o .  I f  we keep  th e  
S u f9 lP a l  e q u a t io n  o f  L in d , canned  hams w i t h  s m a l le r  s iz e s  / e . g .  1 l b /  may n o t  r e c e iv e  th e  

l c i e n t  h e a t t r e a tm e n t  even  i f  th e  c o re  te m p e ra tu re  re a c h e s  69°C b e ca u se  th e  i n t e g r a l  h e a ttre
atm e n t i s  much le s s  th a n  t h a t  o f  12 lb s  c a n s .
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F ig . 1 . R e la t io n s h ip  be tw e en  t im e  
( lo g  t . g )  and te m p e ra tu re  
/ T/  o f b r e s id u a l  p h o s p h a ta s e  
a c t i v i t y .

F ig . 2. t--------- v . s .  h e a t in g  t im e  in  th e
&9

c o r e  o f  4 l b s  c a n .
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