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EFFECT OF PSE CONDITION OF PORK Oil STABILITf 

OF LUNCHEON MEAT DURING STERILIZATION.

J .A . L ee s t. J.W .P. van B aal, J .P .  van Male, 
U n o x /Z w a n e n b e r g /N ie u w  D alland , Oss, The N etherlands.

In tro d u c t io n .

Instability of comminuted n e a t  p ro d u c ts  d u ring  h e a tin g  g iv e s  r i s e  to  
s e p a ra tio n  o f  f a t  and j e l l y  re n d e rin g  th e  f in is h e d  p ro d u c ts  unaccep­
ta b le  in  severe  cases  and th e re fo re  be ing  an economic lo s s .
As many f a c to r s  such a s  com position , le v e l  o f s a l t  and po lyphosphates, 
s ta r c h ,  th e  chopper used , number o f b o w l-re v o lu tio n s , tem pera tu re  
d u rin g  chopping and p ro p e r t ie s  o f le a n  and f a t  in f lu e n c e  s t a b i l i t y  of 
meat em ulsions, i t  i s  no t easy  to  e s tim a te  the  e f f e c t  o f meat q u a l i ty  
s e p a ra te ly .
I t  was a ttem p ted  to  e s ta b l i s h  w hether a c e r t a in  amount o f PSE meat has 
an e f f e c t  on se p a ra te d  f a t  and j e l l y  in  two luncheon meat type p ro d u c ts . 
V a ria b le s  i n  th e  experim en ta l d esig n  w ere;

-  th e  amount o f PSE meat
-  th e  pH in  th e  M. semimembranaceus measured appr. 45 m inu tes p o s t 

mortem.
-  th e  p roduct com position , th e  main d if fe re n c e  be ing  th e  p e rcen tag es  of 

b ee f and p o ta to  s ta rc h .

Mater i a l s  and methods.

From th e  normal supply  o f Hatch Landrace p ig s  two groups o f ca rc a se s  were 
s e le c te d  acco rd in g  to  pH measured in  jrhe M. semimembranaceus approxima­
te ly  40 m inu tes p o s t mortem, one group having  a pĤ  v a lu e  between 5,5  
and 5 ,8 , th e  o th e r  between 5 ,9  and 6 ,3 .
Loins were d is s e c te d  from the  c a rc a se s  th e  day a f t e r  s la u g h te r  and judged 
v is u a l ly  on c o n d itio n . From PSE lo in s  only  th e  p a r t s  showing th i s  condi­
t io n  c l e a r ly  were used , w hile  f o r  th e  c o n tro l b a tch es  only lo in s  w ith  
a. com plete ly  normal appearance were s e le c te d . Both PSE and normal lo in s  
were tak en  from c a rc a se s  in  th e  two pĤ  c la s s e s .
The f e a r  l o t s  o f lo in s  th u s  ob ta in ed  were fro z e n , chopped in to  p ie c e s  of 
app r. 1 cm., mixed and s to re d  a t  -10  C u n t i l  u se .
A ll o th e r  meat raw m a te r ia ls  a ls o  were fro z e n , chopped, mixed fo r  reasons 
o f s ta n d a rd iz a t io n  and s to re d  a t  -10  G.
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C o m p o sitio n  o f  p ro d u c ts  and nay ox p re p a ra tio n s

P

I n g r e d ie n ts p ro d u ct 1 p ro d u ct 2
r e v o lu t io n s  
ch op p er bowl
(c u m u la tiv e )  i 

-------1

f r o z e n  b e e f 1 9 .0
• ! I

i
p o rk  l o i n  m eat 3 3 .0 5 4 .5 i

j p o ly p h o sp h a te s 0 .4 0 . 4 11
c u r in g  s r . l t 1 .8 1 .8
s p i c e s ,  f la v o u r in g s 0 .6 0 .6 60

j w a te r 6 .0 6 .0 120

le a n  m ix
!

6 0 .8 6 3 .3
p o rk  f a t  trim m in gs 9 .0 9 .0 180

j p o ta to  s t a r c h 3 .7 1 .2 190
j p o rk  f a t  trim m in g s 6 .5 6 .5
i c o r k  b e l l i e si

2 0 .0 2 0 .0 235

| co m p le te  m ix 
<

; 1 0 0 .0
i

1 0 0 .0

—

• l o i n  m eat i n  le a n  m ix 
! l o i n  m eat i n  co m p lete  m ix

i 5 4 .0  
3 3 .0

8 5 .0
5 4 .0!

The a n a l y t i c a l  f a t  c o n te n t  o f  b o th  p ro d u c ts  was betw een 25 and 26fc .
The two p ro d u c ts  w ere made on one s i n g le  d ay , th e  b a tc h e s  b e in g  d i s t r i b u t e d  
o v e r  two t e c h n i c a l l y  i d e n t i c a l  5 0  l i t e r  Krämer und G reebe bowl ch o p p ers 
o p e r a t in g  s im u lta n e o u s ly .
An e x t r a  b a tc h  was p re p ared  i n  ea ch  chopper b e fo r e  th e  e x p e r im e n ta l s e r i e s  
s t a r t e d  to  b r in g  th e  ch op p er a t  th e  d e s ir e d  te m p e ra tu re .
The te m p e ra tu re s  o f  th e  dough w ere m easured d u rin g  th e  chop p ing  p r o c e s s ,  
from  ea ch  b a tc h  th r e e  3 4 0  gram r e c t a n g u la r  ca n s  w ere f i l l e d  w ith  th e  dough 
b e f o r e  th e  a d d it io n  o f  p o ta to  s t a r c h  and 25 w ith  th e  dough a f t e r  c o m p le tio n
ox th e  ch op p ing  p r o c e s s .
The ca n s  w ere s t e r i l i z e d  a t  114°C f o r  7 0  m in u te s  a s  soon a s  p o s s ib le  a f t e r
T i l l i n g .
The amount o f  cooked ou t f a t  p lu s  j e l l y  was d eterm in ed  a f t e r  s t o r i n g  th e  can s 
T o r a  few d a y s.

l i p s u l t s and d is c u s s io n .

1• Tem peratu r e s  d u rin g  ch o p p in g .

A f t e r  60  r e v o lu t io n s  o f  th e  chopper bowl th e  tem p eratu re  i n  a l l  
was -4 ° C . On f u r t h e r  chop p ing  te m p e ra tu re s  on th e  b a tc h e s  w ith  
r o s e  more r a p id , th e  a v e ra g e  d i f f e r e n c e  b e in g  1 .5  C a f t e r  1 2 0 ,
180 and 3 .5 °G  a f t e r  190  r e v o l u t io n s ;  a f t e r  180 r e v o lu t io n s  th e

b a tc h e s  
P3E m eat 
2 ,0 °C  a f t e r  
p o ta to

s t a r c h  was added, '
A t th e  end o f  th e  ch op p ing  p r o c e s s  th e  d i f f e r e n c e  was red u ced  to  1 .5  C; 
th e  f i n a l  te m p e ra tu re s  o f  dough a r e  g iv e n  i n  th e  t a b l e  below , th o s e  o f  
p ro d u ct 2 i n  g e n e r a l  b e in g  somewhat h ig h e r . A d i s t i n c t  in f lu e n c e  o f  
pH  ̂ on te m p e ra tu re  co u ld  n o t be fou nd.
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2. Amount o f  s e p a ra te d  f a t  and . jo l l y .

p ro d u ct bowl
chopper

| pH.
,  ̂ i
!
iI

ty p e o f  
m eat

f i n a l
dough
tem p eratu i

°C
’e  i

I

a v era g e  
le a n  m ix

N =  3

co o k in n  l o s s  I 
co m p lete  
m ix 
H =  25

1 1 I low norm al 8 2 .5 P ° * 1 !
1 2 ] low PSE 10 7 .8 < 0 . 1
1 2 I h ig h norm al 8 1 .6 < 0 . 1  ;
i 1 i h ig h PSE 9 4 .3 < 0 . 1
2 2 I low norm al 11 2 .7

COo

2 1 I low p o p  
X  O l i l 10 ! 8 ; 7 2 .0

2 1 i h ig h norm al 9 ! < 0. 1 < 0 . 1
2 2 ! h ig h PSE 12 ! 6 .1 1 .0

i

The e f f e c t  o f  PSE m eat on s e p a ra te d  j e l l y  o f  th e  le a n  m ix i s  c o n s id e r a b le ,  
g iv in g  an  a v e ra g e  in c r e a s e  o f  5/o. s u b s t i t u t i o n  o f  b e e f  by p ork  l o i n  m eat ■ 
a s  su ch  (p ro d u ct 2 )  d id  n o t have a  m ea su ra b le  in f lu e n c e .
The e f f e c t  o f  pH i s  a l s o  c l e a r ;  th e  h ig h e r  pĤ  group g iv in g  ab o u t 2 ,5 /j  
lo w er co o k in g  l o s s .
The e f f e c t  o f  th e  PSE c o n d it io n  c f th e  m eat i s  in d ep en d en t o f  pH ; th e  
co o k in g  l o s s  l e v e l  how ever i s  lo w er i n  c a s e  th e  PSE m eat o r i g i n a t e s  from  
c a r c a s e s  w ith  a. h ig h e r  p H .

F in is h e d  p ro d u ct 1 was c o m p le te ly  f r e e  from  cooked ou t f a t  and j e l l y ;  in
p ro d u ct 2 tn e  same r e l a t i o n s h i p  betw een co o k in g  l o s s  and PSE c o n d it io n  c r
nil e x i s t e d  a s  w ith  th e  le a n  m ix , b u t th e  l o s s  l e v e l  was lo w er.1
The lo w er s t a b i l i t y  o f  p ro d u ct 2 i s  presum ably  cau sed  by th e  h ig h e r  PSE 
m eat c o n te n t  a n d /o r  th e  lo w er c o n te n t  o f  p o ta to  s t a r c h .

Ho d i f f e r e n c e  betw een  th e  two bowl ch o p p ers and no t h r e e - f a c t o r  i n t e r a c ­
t i o n  was found on s t a t i s t i c a l  a n a ly s i s  o f  th e  d a ta .

OSS. 1 s t  A p r i l  1971.  
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