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SUMMARY: Muscl e homogenates c o n t a i n , , ,  d i f f e r e n t  amounts 

° f adtled watcr  < ° - ° l  2 ** * 58 5 1,3.33 and „9.1,3?. ) and s t u f f e d  

, ' " / a" S d i a m e t e r  73 mm; hinht  100 m,n) and heated in water  

b“ th ° n 8° ° C' the me a s u r e  po i nt  o f  70°C was reached -
- had d i f f e r e n t  heat i ng  r a t e s .  The hi ghes t  heat i ng rate

' ° WeSt f  v a l u e s ) obt a i ned in the homogenates wi th
h, ches t  amount o f  added wat e r .  Corresponding exper iments 

' vi th the homogenates wi th 0,5 g po l yphosphate  pr epar a t i on  

add i t i ons  per , 00 g o f  homogenates,  had a l ower heat i ng rate 

compared wi th the homogenates wi thout  t h i s  add i t i on .  The 

d i f f e r e n c e s  in the heat i ng  rat e  between c o r r e s pe nd i n „ homoce- 

nates (wi th or wi thout  added po l yphosphat e ) ,  ranged f rom 

1 " i n .  „5 sec.  to 5 min.  „8 s e c . ,  depending on the amount o f  

added wat e r ,  f v a l ue ,  the parameter  o f  heat i ng  r a t e s ,  was 

3 ni nutes  hi gher  in the homogenates wi thout  added water  and 

Wlth 0.5 g o f  added po l yphosphate ,  compared to a homogenate 

wi thout  po l yphosphate  and cont a i n i ng  1»9. ¿4? % of  added wat e r .

INTRODUCTION: There is a growing demand f or  l o w - c a l o r i e  

meat Products on the market t oday.  Thi s s p e c i a l l y  r e f e r s  to 

the consumers who are not p h y s i c a l l y  a c t i v e  enough and whose 
Heal th is a f f e c t e d  by being o’ve r we i ght .

There are two ways o f  making a 1 ow- c a 1 ori e meat product .  

F , rst  way is to make a product  wi th as low amount o f  f a t t y  

t i s sue  as po s s i b l e  ( 1 g -  9 Kcal  = 37 6 8 1 kj  ) .  The o t he r  

P o s s i b i l i t y  is to i ncor por a t e  hi gher  amount o f  water in the 
Product  than in standard f o rmul a t i ons .



The i n i t i a l  r e s u l t s  (Suvakov et  a l . ,  1978; Panin et  a 1 . , 

1979 ; Radet i c  et  a l . ,  1980 ; Suvakov et  a l . ,  1988 ) showed that 

the addi t i on o f  h i gher  amounts o f  water a c c e l e r a t e s  the 

heat i ng  o f  muscle mi x t ur es ,  as we 1 i as o f  muscle homogenates,  

adi pose t i ssues  and water .  The r e f o r e ,  we aimed at examining 

the heat i ng rate o f  muscle homogenates dur ing heat t r eatment ,  

wi th i ncreased amount o f  added water  ano reouced amount o f  

f a t .

MATERIALS ANO METHODS: The homogenates marked wi th l e t t e r s  

B - B0 , were prepared o f  c h i l l e d  *(4 8 h at 4 ' C) bee f  ( o f  18 

month o l d s t e e r s ) ,  de r i v ed  from the deboning and rout i ne  

trimminc o f  but t  muscles f rom the e x c e s s i v e  connec t i v e  and 

P 0  ̂  ̂y t i s sues ,  i ce on — 6 C was i ncorporat ed in the homogenate 

cont ent s .  The used pol yphosphate  pr epar a t i ons  are the product  

o f  the f i rm Gul l  ini  - GmbH - Ludwigshafen (TARIK 2 ) .  Common 

s a l t  i s the product  o f  chemical  f i rm Tuzl a ( 95 . 5 - ? o f  uni odi zed 

common sa I t ) .
The composi t i on o f  homogenates is gi ven in the t ab l e  1.

table 1 . - Homcgena te compos i t i on (grammes)

Homogen 
mark

ate uMeat NaC 1 1 ce Polyphosphate
preparation

B 1

B 2

9 3 , 3 3 1 , 3 7 0 , 0 0 , 0

7 3 , 7 5 1 , 6 7 2 4 , 5 3 0 , 0

B 3
%

5 5 , 0 0 1 , 6 7 4 3 , 3 3 0 , 0

4 8 , 8 4 1 , 6 7 4 9  , 4 9 0 , 0

B 5
9 3 , 3 3 1 , 6 7 o.o 0 , 5

B6 7 3 , 7 5 1 , 6 7 2 4 , 5 8 0 , 5

b 7 5 5 , 0 0 1 , 6 7 4 3 , 3 3 0 , 5

B 8 4 8 , 8 4 1 , 6 7 4 9  f 4 q 0 , 5

Al l  homogenates were made in the f o l l o w i n g  way:  Meat was 

minced through the mincer  wi th 3 mm di ameter  ho l e s .  Prewei ohted 

amounts o f  components were homogeni zed in the mixers ( He l l y -  

- J o l l y  pl ant  chopper )  in 3 minutes.
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C h e mi c a l  c o m p o s i t i o n  o f  h o mo g e n a t e s  i s  g i v e n  in the t a b l e  2

' ab l e  2 . - Chemical  composi t i on o f  homogenates (%)

m' cal a na l y s i s  o f  homogenates Br ~8p have not been 

> s i nce we were dea l i ng  wi th near l y  i d e n t i c a l  homogenates 

as The on l y  d i f f e r e n c e  was,  that  homogenates B - 5g

‘ ned 0,5 g per 100 g o f  po l yphosphate  pr epar a t i on .

The system ELLAB, Copenhagen type CTp- 8^-A2 , was used

mper a t y r e  r e cor d i ng .  Thermo-coupl es wi th 5 cm long 
Grids ws rfi f n c i i • •- t a i l e d  in the cent re  o f  the l i d .  The temperature

ded e v e r y  2 minutes.  The t emperature o f  water  bath,

 ̂ " ... thermal  t r e a t me n t ,  was 8 0 °  C (+ 0.5 °  C) . The thermal

 ̂ -nt l as t ed  unt i l  70°C were reac.hed in the measure point ,

• ̂ r. al t r ea t ment ,  the cans were coo l ed in running 
tan water  (+ i q c r \ •' 10 w  in the course o f  one hour and then in a

r e ' r - g e r a t o r  at +5°C f or  the next  23 hours.  A f t e r  that ,  

quant i t y  o f . c o o k e d - o u t  j u i c e s  ( j e l l y )  was esteemed.

The q u a n t i t y  o f  c oo ked -o u t  j u i c e s  is g i v en  in the t ab l e  3.

8 ' 6 3 . -The q uan t i t y  of  cooked-out  j u i c e s  (%) ,  mean va l ues .

o m o q e n

C. °  0,C 2 , Uk  QJ  7 0,0 0,0 0, 0  3,^2

1 moyens te
Watermark Pr o t e i ns Fat Ash

--------- ------ ____

B, 6 8,^7 19,06 1 0 , 0 1  ■ 2 , i»6
B 2 75,62 1 * *» ,70 7,35 N) VoO

8 3 81 , 1 2 1 i , 0 f( 5,58 2 , 2 6
ba 83 ,68 1 0 , 1 0 h , 00- 2 , 22



f values were computed by using the method o f  Bal l  

and 01 Ison ( 1 95  7 ) and presented in numbers o f  minutes and 

seconds .

Chemical  ana l y s i s  were made accordi ng  to AOAC (1975)  

procedures .

RESULTS AND DISCUSSION: Tab 1 e 9 shows f values o f  expe -

r imental  canned muscle homogenates heated a t 80°C unt i l  7 0 °  C

were reached in the measure po i nt . ;

Tabl e 9 . -  f values s Li o w  n in numbers o f  mi ñutes and seconds.

Homogenate Lowe s t f Hi ghest  f mean f
mark val  u e value• va' 1 ue

B 1 
B 2

58 ’ 29 » ’ 56 ’ 92 » * 55 * 33 ’ ’

50 » 56 ’ * 52’ 56” 51 ’ 56 » ’

B3
B<,

9 6 ' 08 ’ * 97 ’ 35 ’ ’ 96' 51 ”

8 5 ’ 30 ’ ’ 97 ’ 36 ’ » 96 ’ 33 ’ ’

b 5 56 ’ 38 ’ ’ 57 ’ 02 ’ ’ 56 ’ 38 ”

Bb 59 5 98 ’ » 55 ’ 52 ’ » 55 ’ 17”

B7

B8

5 1 ’ 53 ’ ’ 53 ’ 25 * ’ 52 ’ 39 ’ ’

9 7 ’ 32 ” 97 ’ 38 ” 97 ’ 35 ’ ’

f values s h o w n in the t abl e  9 are val i d f or  the per i od of

hea t i ng ,  s t a r t i n g  f rom the e i g h t e e nth minute unt i l the end of

thermal  t r eatment . In that per i od of  heat i ng , t ime - t emperat  ur

curves p l o t t e d  on semi l ogar i t hm i c paper , became r e c t i l í n e a ’- .

Tabl e  9 shows that  the homogenate B (meat a n c s a l t )  had

lower heat i ng  rat e then homogena te B (29 .53% of  added water )

H o mo qenate B  ̂ had hi gher  heat i ng rate (93.33% o f  added water )  > 

whi l e  homogenate B  ̂ had t he ’ hi ghest  heat i ng  rate (99.  ^9% of  

added wa t e r ) .  Homogenate (meat ,  s a l t  gind phosphate pr epa­

r a t i o ns )  had the l owest  heat i ng rate - i t s  f value was hi gher  

I minute and 17 seconds then homogenate 8  ̂ . The l ower i ng  of



heat i nq rate can be expl a i ned by i t s  hi gher  water  ho l d i ng  

capac i t y  caused by the added pol yphosphate .  The observed 

. e g u l a r i t y  that  hi gher  amounts o f  water  a c c e l e r a t e  the 

heat  pene t r a t i on  in homogenates B  ̂ , B2 , and B ̂ , app l i e s  

to homogenates B ̂  , Bg , B̂ . and Bg . However,  i t  must be ' po i n t e d  

°ut  that  the added phosphates slowed down the heat  pe ne t r a t i o n ,  

causing hi gher  f values in the l a t t e r  homogenates.  Homogenate 

B5 had l ower heat i ng  rate then Bj f o r  1 minute and 17 seconds.

omogenate Bg had lower heat i ng rat e  then B„ f or  3 minutes
0  n ^  ^

seconds.  Homogenate B̂  had l ower Heat ing rat e  then

3 hoi 5 minutes 8 seconds.  The d i f f e r e n c e  between Bg and

 ̂ was 1 minute and b seconds,  expressed in f va l ue ,  which

be e xp l a i ne d  by the quant i t y  o f  cooked-out  j u i c e  ( 3 . 5 2 %.

and 9.17'T) ,  caused by thermal  t reatment  - ( see  t ab l e  3 ) .  I t

¡s we l l  known that  the j u i c e  r e l eased by prot e i n thermal

e na t u , a t i o n ,  a c c e l e r a t e s  the h e a t - p e ne t r a t i o n ,  as the r esul t
o f  i ncreased m?cr oconvec t i on  a 1 st reams.

To what e x t ent  the amount o f  added water  i n f l uences  the 

heat i ng  rat e  o f  homogenates,  is best  i l l u s t r a t e d  by the f ac t  

that  homogenate B^ (<*9.^9% o f  added wa t e r ) ,  had hi gher  

heat i ng  rat e  than B, (no added wa t e r ) ,  i . e . ,  i t  had l ower 

mean f  value f o r  9 minutes.  The d i f f e r e n c e  in f va l ue ,  when 

homogenates B5 and B2 were compared,  was 9 minutes and 
'5 seconds.

Fi g .  1 shows the i n f l uence  o f  t o t a l  amount o f  water  in 
homogenates on f val ues .

Fi g .  1 c l e a r l y  demonst rates how a hi gher  amount o f  water  

l owers f va l ues  in a l l  exper i mental  homogenates.  However,  

the r e g u l a r i t y  o f  f value d i c r ease  is d i sordered by the 

separat ed j u i c e s  r e l eased by thermal  d i s rupt ur e  o f  p r o t e i n  

t r i x ,  causing s t ruc t ura l  changes o f  homogenates.  The r e f o r e ,  

the r e g u l a r i t y  o f  heat i ng rat e  i nc r ease ,  caused by the

crease  o f  water  cont ent ,  is v a l i d  as long as the homogenates 

a r e t he rmos t ab l e ,  i . e . ,  as l ong as the c e r t a i n  added water  
• i mi t  is not exceeded.
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p j g  ̂ i o - the i nf l uence  o f  t o t a l  amount o f  water  in 
homogenates on f  va l ues .

TOTAL WATER AMOUNT ( p . C. )

CONCLUSIONS: The obta i ned r e sul t s  l ead to the

conclusions:
- Hi gher  amount o f  added water  In homogenates wi th 

contents  i ncreases  the heat i ng r a t e ,  -th at i s ,  di 

the f va l ues .

- I f  the phosphate pr epara t i on is i ncor pora t ed  in 

the above ment ioned conc l us i on is v a l i d .  However 

homogenates are conduct ing heat more s l owi y  than 

ding homogenates wi thout  thi s  add i t i o n .

f o 1 i ow Î ng

1 ow f at  

cr eases

homogenates»  

, these 

cor r espon*
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