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Ef fect  o f  heat ing on f ree  f a t  i n  comminuted meat b at ter s  

^erneyer,  D.  ̂ and Van Caelenbeng, D.P

Onderzoekscentrum voor Voeding, Veeteel t  en Vleestechno logie ,  U n i ve r s i t y  o f  Ghent, Mel le ,  Belgium. 
' ^ s t i t u u t  voor B io te ch no lo g i e , Un i v e r s i t y  o f  Brussels,  Brussels ,  Belgium.

With1a t lon ^a t  anb water  b j r i n g  cooking o f  comminuted meat b at t er s  i s  determined by the migra t ion  o f  f a t  
¡ t h i n  the physical  s t r u c t u r e  o f  the b a t t e r .  The s t a b i l i t y  o f  the f a t  ( re s i s t an ce  to mi gr a t i o n)  i s  determined 
(l a number o f  mechanisms o ther  than e m u l s i f i c a t i o n ,  i nc l ud in g entrapment o f  f a t  in a p ro t e i n  gel mat r i x  
¿1 ®e ’ 1985) and the presence o f  f a t  i n  i n t a c t  f a t  c e l l s  (Oord & V i ss e r ,  1973).  Tinbergen & Olsman (1979) 
0f ° n s t r a t e d  t h a t  s e l e c t i v e  e x t r a c t i o n  o f  f a t  from ruptured f a t  c e l l s  was h i g h l y  co r r e la t ed  w i th  the percentage 

separat ion a f t e r  heat i ng.  This i n d i ca te s  t h a t  f a t  c e l l  i n t e g r i t y  i s  the predominant f a c t o r  determining 
1 migra t ion  w i t h i n  a comminuted b a t t e r .

jg,®ah l i e r  work (Demeyer e t  a l . ,  1974) we have used gent le  hexane e x t r a c t i o n  o f  f a t  ( f re e  f a t )  as measure o f  f a t  
1 i n t e g r i t y  in r a t  adipose t i s s u e .

present  work,  t h i s  technique was adapted as a measure o f  f a t  c e l l  i n t e g r i t y  and f a t  s t a b i l i t y  in pork 
Pose t i ss u e  and in meat products.  I t  was then used on meat b a t t e r s  before and a f t e r  heat ing.

^^iSf i a l s  and Methods 

' -9duc t s_ inves t ida t ed :

shoP 6S o f  l y o n n a i s e ,  margar ine,  minced meat, rendered l a r d  and bacon l a r d  (back f at )  were obtained from local  
p=°Ps - Samples o f  Bologna type sausage (he 

'•e (smeerpâté) were obtained from a local
= .PS- Samples o f  Bologna type sausage (hespeworst ) , s l i c a b l e  smooth l i v e r  pâté (blokpâté)  and cream l i v e r

f a c t o r y ,  e i t h e r  as non heated b at t er s  or  as f i n i s h e d  products.

4». Bologna sausage b a t t e r  i s  
j s • Pork f a t  t i ss u e  i s  then 
at ?!(ePa r ed in a s i m i l a r  way, 
Cr,lv/P0°C f o l l owed by co o l in g ,  
° ^ u n i  c a t i o n ) .

obtained by c u t t e r i n g  pork meat, i ce ,  s a l t  and ingre d i en ts  a t  temperatures below 
added and c u t t e r i n g  cont inued at  temperatures below 15°C. S l i ca b l e  pâté b a t t e r  
but  minced l i v e r  i s  added. Cream pâté however involves c u t t e r i n g  o f  f a t  t issue  
a d d i t i o n  o f  a d d i t i v e s  and l i v e r  and c u t t e r i n g  a t  40°C. (Vandendriessche, personal

Pr o t e i n ,  crude f a t  and dry mat ter  were analysed by o f f i c i a l  methods ( Vandekerckhove & Demeyer, 1975). 
P y f i b r i i i a r  p r o t e in  was determined by e x t r a c t i o n  in  high i o n i c  s t rengt h b u f f e r  (De Ketelaere e t  a l . ,  1974).  

f a t  as a measure o f  f a t  c e l l  i n t e g r i t y  was e x t rac t ed  wi th  hexane from 2-3g product ,  placed in  a fo lded
150 mm) closed by s t a p l i n g .  The sample, wrapped i n  the f i l t e r  i s  then brought  

250 ml er lenmeyer,  placed i n  a shaking waterbath (60 st rokes p . m. ) .  The hexane ex-
i l } t e r  paper (SS 594 A/2,  diam. 
t r a° . 200 ml o f  hexane in
pa?cb i s  sampled a f t e r  60 min f o r  spect rophotomet r i c  determinat i on o f  t o t a l  l i p i d  as t r y q l y c e r i d e ,  using t r i -  
fg.011! t i ne as standard (Snyder & Stephens, 1959). The f r ee  f a t  thus ext rac t ed  i s  expressed as %  o f  the t o t a l  
 ̂ i n  the sample.

> SHUs and Discussion

cgi*]6 1 shows t h a t  the hexane e x t r a c t i o n  o f  f ree  f a t  c l e a r l y  r e f l e c t s  the s t a b i l i s a t i o n  o f  f a t  w i t h i n  the f a t  
(m 1 membrane. More f r ee  f a t  i s  c l e a r l y  ex t ra c t ed  f rom products co nt a i n i ng  t i s s u e - f r e e  non-emu!s i f i ed f a t  
p argan-ne,  rencjerecj i ar d)  and e m u l s i f i e d  f a t  (mayonnaise) than from f a t  t i s su e  (bacon l a r d ,  minced meat).
(c 1n the i n v es t i g a t e d  products behaves s i m i l a r  to  f a t  t i s su e  (Bologna sausage, s l i c a b l e  pâté)  or  to emulsions 
andeam Pâté) .  C l e a r l y ,  f r ee  f a t  e x t r a c t i o n  as used here r e f l e c t s  f a t  c e l l  i n t e g r i t y  i n  the former two products 

emulsion l i k e  s t a b i l i t y  i n  the l a t t e r .  I f  the format ion of. a p ro t e i n  gel by heat ing c on t r ib u t es  s i g n i -  
ant l y  t o  f a t  s t a b i l i t y , a  s i g n i f i c a n t  decrease in  f r ee  f a t  content  a f t e r  heat ing o f  the b at t er s  can be

1 abl

pfod.

6 1- Free f a t  e x t rac t ed  by hexane as r e f l e c t i o n  on f a t  c e l l  i n t e g r i t y

uct

f a m i n e
J e e r e d  la r d
v nnaise

Ba^ed meat 
h c° p l a rd  
“ole

Crude p r o t e i n 2 3 %  Crude Fat2 Free f a t  (% o f  t o t a l  crude f a t ) l

?n
Ch

°9na
cabl€

earn

sausage
pâté

Pate

0.33 81.50 89 .0a ± 6.9 ( 9 ) 2
0.67 99.40 88. 0a ± 8.8 (5)

1.96 82.80 42. 4b ± 8 . 8 (11)

14.40 30.46 16.8C ± 5.6 (41
1.63 89.60 15.4C ± 0.1 (4)

9.20 33.90 10. 2e ± 1.1 (5)
13.60 19.09 7.4d ± 2.0 (5)
9.20 44.12 33. 6b ± 3.6 (5)

a, t. — -------------------------------------------------------------- ■ — --------------------------
, ’ c > d,  e Values bear ing d i f f e r e n t  supe rsc r ip ts  d i f f e r  s i g n i f i c a n t l y

2) (ean values ± SD
3) 1 ) = number o f  determinat ions

®an values o f  d up l i c a te  determinat ions
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Table 2 shows r e s u l t s  obtained before and a f t e r  heat inq o f  the ba t t er s  i n v e s t i g a t e d .

Table 2. E f f e c t  o f  heat ing on f ree  f a t  in comminuted meat b at ter s

io Free f a t  : Soluble
Bat ters Crude Crude % o f  (1)1 Prote in :

Prote in (2)2 Fat ( l ) 2 %  o f  (2)1

Bologna sausage
non heated

CO00 17.5 8.2 ± 0.9 48.6 ± 0.1
heated^ 9.2 39.2* 7.3 ± 1.0 18.2*± 0.5

S l i cab le  pâté
non heated .3 - 17.6 ± 1.6 _

heated5 - - 2 0. 2*± 2.6 -

Cream pâté

non heated 8.6 40.1 27.5 ± 4.0 58.6 ± 1.7
heated^ 9.0

*co 35.9*± 6.0 23.0*± 0.9

x S i g n i f i c a n t  d i f fe re n ce  wi t h non heated b a t t e r
1) Mean values ± SD (n = 4-5)
2) Mean values o f  d u p l i c a t e  determinat ions
3) -  = data not  a v a i l a b l e
4) Bat ters  were heated i n  the f a c t o r y
5) Bat ters  heated in the l ab or a t o r y  (72°C in 3.5 hrs)

I t  i s  c le a r  t h a t  heat ing s i g n i f i c a n t l y  lowered p ro te in  s o l u b i l i t y  but  d id not  decrease f r ee  f a t  cont ent .  A 
s i g n i f i c a n t  increase o f  the l a t t e r  was even observed f o r  the pâtés.  These f in d in g s  suggest t h a t  p ro t e i n  gel 
format ion by heat ing does not  c o n t r i b u t e  to f a t  s t a b i l i t y ,  which i s  mainl y  determined by the i n t e g r i t y  o f  the 
f a t  c e l l .  Heat ing may even increase the amount o f  f ree f a t  (pâtés in  t ab l e  2) poss i b l y  by r upt ure  o f  c e l l s .  
More complete e x t r a c t i o n  o f  t o t a l  crude f a t  a f t e r  heat ing ( tab le  2) may a l so  be a r e f l e c t i o n  o f  the same 
phenomenon.

In conc lus ion,  our r e s u l t s  suppor t  the hypothesis t h a t  f a t  c e l l  i n t e g r i t y  r a t h e r  tharr  emulsion and/or  pro te in  
gel fo rmat ion i s  the main f a c t o r  determining f a t  mig ra t ion  and thus,  f a t  s t a b i l i t y  i n  comminuted meat bat ters» 
in l i n e  w i t h  e a r l i e r  work (Oord & V i ss er ,  1979).
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