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IN T R O D U C T IO N
C o m m in u te d  m e a t sys tem s are  ve ry  
co m p le x  s ince  th e ir  p ro p e rt ie s  depend 
bo th  on the  h ie ra rc h ia l s tru c tu re  o f the  
b io lo g ic a l m a te r ia l and on new s tru c tu re s  
fo rm e d  by d e co m p o s itio n  o f the  m uscle  
tissues du ring  p rocess ing . D if fe r e n t  m e a t 
ra w  m a te r ia ls  can g ive  rise  to  co n s id e r­
able d if fe re n c e s  in fu n c t io n a l p ro p e rtie s  
due to  d if fe re n c e s  in the  s t ru c tu ra l be­
h a v io u r o f  com ponen ts  such as m uscle  
f ib re s , co lla g e n , s o lu b iliz e d  and a g g re ­
ga ted  p ro te in s , fa t  c e lls  and d ispersed fa t  
(H erm ansson, 1984, 1986, 1987). They 
m ay a lso respond d i f fe r e n t ly  to  t r e a t ­
m en ts  such as age ing , fre e z in g  and p re - 
s a lt in g . P re s a lt in g  has been a c o n tro ­
v e rs ia l s u b je c t fo r  a num ber o f years 
(G um pen and S ^rh e im , 1987). F a c to rs  
th a t  have been cons ide red  to  in flu e n c e  
the  e f fe c t  o f  p re s a lt in g  are p a r t ic le  s ize , 
s a lt c o n c e n tra t io n , p re s a lt in g  t im e , typ e

o f  m e a t ra w  m a te r ia l and the degre 
c o m m in u tio n  o f th e  f in a l p ro d u c t.

3teri:

flf

In th is  s tudy , th re e  m e a t raw  rn3  ̂ ^¡v 

f ro m  b e e f and p o rk  w e re  com pare^  \̂\ 

re g a rd  to  the  e f fe c t  o f  p re sa ltin g  3 ^  

as the  p a r t ic le  s ize  o f the  p re s a lte ^  ^  
and the  degree o f co m m in u tio n  0 of 
f in a l  p ro d u c t. The e x p e r im e n ta l oe 
the  p ro je c t  is i l lu s t ra te d  be low .

M A T E R IA L S  A N D  M ETH O D S 
R aw  m a te r ia ls I
Three  types  o f  m ea t ra w  m a te ri ^  

are co m m o n ly  used in com m inu te  
p ro d u c ts , n a m e ly  m e a t f rorT1 forel  ̂
shou lde r, p o rk  fo re le g  and beef ^ ¡ ¿ e ! 

w ere  s tu d ie d . The ch o ice  o f pork s
and p o rk  fo re le g  made i t  possible ^  ¡̂' 
pa re  m e a t fro m  the  same anirT1 ^ el'

asdifferent functional properties -- j 
structural behaviour (Hermansson^ ̂  
When comparing meat from pork stiF
it was considered of importance
m e a t fro m  the  same typ e  o f mus1

cle®' rneiinoau n̂ iii ti oauio 7̂ w I'
c h e m ic a l c o m p o s it io n  and pH o f m  

ra w  m a te r ia ls  w e re  as f o l lo ^ 5, - j y   ̂

shou lde r m ea t co n ta in e d  5.5% ôj, ̂  
w a te r , 2 0 . 1 % p ro te in , o f w h ich  • 
c o lla g e n  and the  pH was 5.6. P°r 
c o n ta in e d  14.7% fa t ,  67.2% wa f̂I'ge'1 
p ro te in , o f w h ich  2 .6 % was col 3

/

F ig u re  1. E x p e r im e n ta l design.
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X r
cOntaj 9nd *"he was 5.9. B e e f fo re le g  
Pt'oteir?ed 7*3% f a t ’ 70 -9% w a te r ,  20.9%  

nu ’ w h ich  2 . 8 % was c o lla g e n  and 
Was 5.7.

%  a f° rl< m ea t  was c u t and g round  one 
Pjt 9r) ,er d a u g h te r  and th e  b e e f m e a t was 

Oround 2  days a f te r  s la u g h te r.
q w  lt_

m e a t sam ples
%  pj a t Was e ith e r  ground th ro u g h  a 1 0  

3 °Ugh 6 anc* p re s a lte d  o r ground f i r s t  
Pirn n j9. ^ 13 m rn p la te  and then  th ro u g h  a 

PfSsa ltPlH * P a rt ° f  th e  la t t e r  m e a t wasSNNi... and rh
and th e  re s t

>  rhÔdW,here the salt
X  ]^ ,6 sy ste m s  w e re  m ade.

was used as a 
was added when 

A  r e la t -C N
tv *"* 1,1 VrfAJJCl il i ICI IL« I I 1C bdi L
5,&9t in Ve^ in w a te r  and added to  the  

n ° r d o n s * The p re s a lte d  m ea t was

thrn Sa^  co n ce n tra t io n  o f  2 % was 
diSs V^hQut the  e x p e r im e n t. The s a lt

¡ Ni to r z m e  presa icea  m e a t was
X  at 3  i b ^ 0Urs ar,d the  c o n tro ls  fo r  17 

6t>e rpaH * b e fo re  the  m ode l system s 
p e and ana lysed .

^ t i o n
6 O h j^ --S tjTlod e l sys tem s 
S: BRo/  ° s*tion  o f  the  mCL f  tjRo/ ——« 'i u. tne  m ode l system s 

9e. X 9 *'5 ^ ^ 0//a w a te r  and 2 % sod ium  
8q fsi'eht ° de* sys tem s w ere  m ade w ith  
t ^ ca il6cj e9rees o f  c o m m in u tio n . The 

a C° arse c o m m in u te  was g round

<  3 m m
9r>na

cire  p la te . The p re s a lte d
Wa. 9 ^ Qround th ro u g h  a 3 m m  
„ as U s e d  h ; ...................... . .  -ipg. Used d ire c t ly  w ith o u t  a d d it io n a l

N  fi

e.

>e Cq
" n pu,, m in u te  was g round  th ro u g h  aU Le5 Salt -i:__i___i •

mw " J'JeC|> -5 a^  Was d isso lved  in  w a te r  
th^i^iriijtepj ■ de m ince  was then  fu r th e r  
^  Tost IT a M o u lin ex fo r  30 sec so 

6B down° tde  s tru c tu re  was

i X s lt, 'e r t ie sl id
5 Previ Ss Was d e te rm in e d  a cco rd in g  

as°n, l 9 g^Ŝ _ desc rib e d  n e t te s t (H e r
V -  ne

\  to
1986). Sam ples o f  15 g 

to 3 ^b Co 75 C  fo r  30 m in  and
1  ‘ A ,  , h I orA °  m in . A c c o rd in g  to  

’ ae fa t  and w a te r  loss are
a f te r

^ X e d
rPnn f Q9Tt,er a m ild  c e n tr ifu g a t io n  

V  ete rrr i- Id  m in ). In th is  s tu d y , we 
hea tnad t l )e spontaneous liq u id  

\ p QB. 1 2  r  t r e a tm e n t p r io r  to  c e n t r i-  
t. eP lica te s  w e re  m ade o f  each

RESULTS A N D  D ISCUSSIO N 
The e f fe c ts  o f  p re s a lt in g  on the  liq u id  loss 
o f  the  f in e ly  co m m in u te d  m ode l system  
are shown in F ig u re  2.

No fa t  loss was observed  in any o f  the  
f in e  c o m m in u te s . The m o is tu re  loss de­
creased co n s id e ra b ly  due to  p re s a lt in g  fo r  
a l l  th re e  m e a t ra w  m a te r ia ls .  The h ig h e s t 
m o is tu re  loss o f  the  c o n tro ls  was o b ta in e d  
fo r  the  b e e f fo re le g  sys tem  and the  lo w ­
est fo r  th e  po rk  fo re le g  sys tem s. M ic ro -  
s tru c tu re  ana lys is  showed th a t  these tw o  
m e a t ra w  m a te r ia ls  d if fe re d  m a in ly  w ith  
re g a rd  to  the  s t ru c tu ra l beh a v io u r o f  c o l­
lagen. In the  case o f po rk  fo re le g , c o l-  
la g e n /g e la t in  fo rm e d  a con tin u o u s  n e t­
w o rk  s tru c tu re  in te r tw in e d  w ith  th a t  o f 
m y o f ib r i l la r  p ro te in s . Th is was n o t the  
case fo r  th e  b e e f fo re le g  sys tem . The 
ra n k in g  in m o is tu re  loss o f the  p re sa lte d  
m e a t ra w  m a te r ia ls  was th e  same as th a t 
o f  the  c o n tro ls  even i f  the  e f fe c t  o f 
p re s a lt in g  v a rie d . The la rg e s t p re s a lt in g  
e f fe c t  was observed fo r  b e e f fo re le g  w ith  
the  h ighes t o r ig in a l m o is tu re  loss. H e re  
p re s a lt in g  re s u lte d  in a decrease in m o is ­
tu re  loss o f  as m uch as 9.7%  by w e ig h t. 
This is n o t in a g re e m e n t w ith  the  re s u lts  
o f  G um pen and S ^rhe im  (1987). They 
re p o rte d  a s u b s ta n tia l e f fe c t  o f  p re s a lt in g  
on pork  m e a t b u t a m uch w e a ke r e f fe c t  o f 
p re s a lt in g  on b e e f m e a t. H o w e ve r, th e y  
d id  n o t s p e c ify  w h a t typ e  o f m e a t th e y  
used and i t  m ay be dangerous to  gene­
ra liz e  b e fo re  m e a t fro m  d if fe re n t  types  
o f m uscles has been ana lysed  and c o m ­
pared .

F ig u re  3 shows th e  co rrespond ing  m o is ­
tu re  loss w h ich  ta ke s  p lace  spon taneous ly  
on hea t t re a tm e n t and co o lin g .

The w e ig h t losses w e re  s m a lle r  b u t th e  
tre n d s  are  the  same as a f te r  th e  m ild  
c e n tr ifu g a t io n  in c luded  in th e  n e t te s t.  
H e re  again i t  is obv ious th a t  th e  s tro n g e s t 
im p ro v e m e n t w ith  p re s a lt in g  was o b ta in e d  
fo r  the  b e e f fo re le g  sys tem  w ith  th e  h ig h ­
est w e ig h t loss o f  the  c o n tro l sam p le . 
W ith  th is  te s t p re s a lt in g  re s u lte d  in a 
decrease o f  9.4%  by w e ig h t fo r  the  b e e f 
fo re le g  sys te m . The spontaneous w e ig h t 
loss o f  th e  p re s a lte d  p o rk  fo re le g  was less 
th a n  0 . 1 %.

P re s a lt in g  g ives r ise  to  a f i r m e r  te x tu re  
fo r  a l l  th e  f in e ly  c o m m in u te d  m ode l sys­
tem s, w h ich  is i l lu s t ra te d  by th e  r ig id i t y  
m odulus in F ig u re  4.
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F ig u re  2. The e f fe c t  o f p re s a lt in g  on the 
w e ig h t loss o f f in e  co m m in u te s .
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F ig u re  3. The e f fe c t  o f  p re s a lt in g  on the 
spontaneous w e ig h t loss o f  f in e  co m ­
m in u te s .

Rigidity

N/mm2

pork pork beef

F ig u re  4. The e f fe c t  o f  p re s a lt in g  on the  
r ig id i t y  m odu lus  o f f in e  c o m m in u te s .

C oarse co m m in u te s  ^
A p a r t  fro m  c o m p a rin g  th e  e f fe c t  0 ¡p 
s a lt in g  on d i f fe re n t  m ea t ra w  m a t e r ^  

coarse co m m in u te s , th e  e f fe c t  o f t ^  

t i d e  s ize  o f  the  p re sa lte d  m ea t was 
in v e s tig a te d .

F ig u re  5 shows the  liq u id  loss accord*n̂  
th e  n e t te s t fo r  the  th re e  m ea 

m a te r ia ls  and the  e f fe c t  o f  p a rtic  
on p re s a lt in g .

bi f t
G e n e ra lly , the  liq u id  loss was hiQj^ fjpG

gher 
fo r  thethe  coarse c o m m in u te s  than  t o i  —  ^  

c o m m in u te s , rega rd less  o f raw  Fe
or t re a tm e n t.  The po rk  fo re le g  9 ^ 1 ^  
lo w e s t liq u id  loss and th e  pork s  ̂ [F 
sys tem  the  h ig h e s t liq u id  loss  

coarse c o m m in u te s . The m ain  dn 5yS' 
in  m ic ro s tru c tu re  be tw een  these  ̂ F' 
te rns is th e  s t ru c tu ra l behaviour ^  Fe 
m y o f ib r i l la r  p ro te in s  re leased  tr  coC 
m uscle  f ib re s , w h ich  fo rm  a mo pd  
tin u o u s  n e tw o rk  s tru c tu re  in t  
fo re le g  sys tem  than  in the  pork sh°'iW'
sys tem . B o th  p o rk  and b e e f f o r e l ® 9  ^

sh°u
w-et h

ed fat loss on heat treatment,
n o t the  case fo r  th e  p o rk  shoulder ' ^ ¡ 0

H o w e ve r, th e re  is no s tro n g  c °  gin''
be tw een  fa t  c o n te n t and fa t loss*
p o rk  fo re le g  co n ta in e d  tw ic e  as 
b e e f fo re le g .

m ucT

for;
P re s a lt in g  reduced  the  liq u id  I° s® ^  ^  
th re e  ra w  m a te r ia ls .  The max*

P ie ol„ f°!
The m a x i^ g it i^

crease  in  w e ig h t loss due to  Px ^/0
a 9 P 7 ,6'

was 1 1 . 1 % fo r  p o rk  fo re le g , ana pi^ 
p o rk  shou lde r. F o r a ll th re e  in *
s a lt in g  o f  1 0  m m  p ieces resu ^  j  
lo w e r w e ig h t loss than  presaltinQ jid̂  
p ieces . O b v io u s ly , th e re  was 
a tio n  due to  s a lt d if fu s io n  in P a

nS5ef fV
t  f

p re s a lt in g  was found  on the  weiQ Qf p°
10 m m . In a p re v io u s  s tu d y , n°^ht \o* ft

p i  c o a a i i i y  vv a o  i u u i  i u  u i  i u  q \ i «•/

f ra n k fu r te rs ,  w hen 40 m m  Pje^ urs ^ 5
m e a t w e re  p re s a lte d  fo r  4 8  Ft
mansson, 1982). Th is  particle ^  Ff() 
co m m o n ly  used fo r  p re sa ltin O ^  ¿0e

t im e .  I t  is p ro b a b le  th a t  th is  i0 p‘due /l im ita t io n s  in s a lt d if fu s io n  
t i d e  s iz e . H o w e ve r, th is  m e a o H s V  
fo r  the  p ro d u c tio n  o f  m e a t ernu oee^
added fa t  and fu r th e r  s tud ies 3 0f P a  

in  o rd e r to  e va lu a te  the  func  tlv e rs °S 
sa lte d  m e a t in m e a t em uls ions
m e a t c o m m in u te s .



Liquid loss after centrifugation

Shoulder pork Foreleg pork Foreleg beef

ËS Not presalted 

HI Presalted 3 mm 

Presalted 1 0  mm

thus
The e f fe c t  o f p re s a lt in g  on the  w e ig h t loss o f  coarse  co m m in u te s .

a lo w e r liq u id  loss was ob- 
f i^ ^ lte q  6n th e  l a r9e r p a r t ic le s  w e re  
'rst  sight Wi1*c ^ seenr<ed su rp r is in g  a t 
eD s

WWW. , , w w  UVJ1 HJII  l y  a t

- , ns , H o w e ve r, th e  tw o  p re sa lte d  
q'echani ad been t re a te d  d i f fe re n t ly  

DI°Uricl afr y* The Iar9er p a r t ic le s  w e re  
th 6> Wh 6r presaltin9 th ro u g h  a 3 mm 
\v rQlJ9h g e. ieas tde  m e a t a lre a d y  ground
n3s Osed T?171 plate prior to Presaltin9 

‘n9 . d l r e c t ly w ith o u t  a d d it io n a l 
to p , ud*es w e re  th e re fo re  m ade in 

qse°bariic Ucid a te  the  e f fe c t  o f a d d it io n a l 
weil t re a tm e n t on p re s a lte d  m e a t 

3 3  °o  the  c o n tro l.

F ig u re  6 shows th a t  a d d it io n a l g r in d in g  o f 
the  c o n tro l m e a t th ro u g h  a 3 m m  p la te  
p r io r  to  the  a d d it io n  o f s a lt and w a te r  did 
n o t reduce  the  liq u id  loss a t a l l .  A d d i­
t io n a l m e ch a n ica l t re a tm e n t o f  the  c o r ­
respond ing  p re s a lte d  sam ple  re s u lte d  in a 
s u b s ta n tia l decrease in liq u id  loss and the  
liq u id  loss was c lose to  th a t  o f  the  p re ­
s a lte d  10 m m  sam p le . The re s u lts  shown 
in  F ig u re  6  w e re  ob ta in e d  fro m  s tud ies  o f 
p o rk  fo re le g  m e a t. S im ila r  re s u lts  w e re  
ob ta in e d  fo r  p o rk  shou lde r m e a t.

In the  case o f  the  coarse  co m m in u te s  as 
w e ll p re s a lt in g  re s u lte d  in a f i r m e r  
te x tu re  than  th a t  o f th e  c o n tro ls . M ic ro -  
s tru c tu re  ana lys is  showed th a t  p re s a lt in g  
im p ro v e d  th e  con tinuo us  n e tw o rk  s t ru c ­
tu re s .

Liquid loss after centrifugation C O N C LU S IO N S
D if fe r e n t  m e a t ra w  m a te r ia ls  g ive  rise  to  
d if fe re n c e s  in fu n c t io n a l p ro p e rtie s  due to  
d if fe re n c e s  in the  m ic ro s tru c tu re  o f  c o m ­
m in u te d  p ro d u c ts . A  p ronounced  e f fe c t  
on w a te r  re te n t io n  was found  in p re s a lt in g  
o f  3 m m  as w e ll as 10 m m  m e a t p ieces a t 
a s a lt c o n c e n tra t io n  as lo w  as 2 %, re g a rd ­
less o f the  typ e  o f m e a t ra w  m a te r ia l 
used o r th e  degree o f c o m m in u tio n  o f the  
m ode l p ro d u c ts . P re s a lt in g  o f  10 m m  
p ieces re s u lte d  in a lo w e r w e ig h t loss than  
p re s a lt in g  o f  3 m m  p ieces . The reason fo r  
th is  was found  to  be a s y n e rg is t ic  e f fe c t  
be tw een  p re s a lt in g  and m e ch a n ica l t r e a t ­
m e n t.
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