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M ICR O STR U C TU R E OF M E A T BATTERS CO NTAINING  SOY PROTEINS
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tr°duction w ,

lncn Soy protein preparatlons are commonly used as functional ingred.ents in finely comminuted ^ t  J o ^  When 
,CorPorated into meat batters they provide functionality o f protein only (isolate) or protein and carbohydrates (concentrate)^ T 

¡ J * c t  on microstructure characteristics o f batter can be different. To investigate the influence of soy isolate and soy concentrate 
Mai'Stn̂ Uti°n ar|d size o f fat particles in meat batters was the aim of the study.

4-,., ^ « b a S w e r e  prepared o f muscle proteins (lean trimmings of pork ham muscles), fat trimmings
contained approximately 72% of water, 13% of protein and 14% of fat. All-meat batters were t “  ̂ iT two 

cho  ̂ °°/o of muscle tissue was exchanged for hydrated soy isolate or concentrate. No or o o s conditions of chopping
h°Pping sequences were used to investigate the effect o f P ^ i n  c o t t o n  for v ^ t e r ^ d

uptake o f soy concentrate. Thus the variations in soy 
preparations behaviour in meat batter regarding fat 
dispersibility, could be related to their different water capacity, 
water sorption rate, and gel forming ability.

Table 1. Degree of fat dispersion characterized by image 
analysis (Data for 10 windows)

HPing sequences were used to investigate the effect o f protein competition tor warer anu i» . temnerature of
P “cess were eydelmann chopper model 40 Ras, bowl speed 30rpm„ 6 knives, cutting speed 3600rpm). The temperanir

carefully monitored so as'not to exceed 150C. Batters were sampled and prepared for 
Was mg m liquid nitrogen followed by cryostat cutting sectionmng. Fat was stained with oil red. Image Analys y g
^ su lt^  P° r S*ze and number of fat droplets calculation.

Soy i s t t o n g e s ! 0,"crease of the degree of fat dispersion was caused by salt addition to the batters. Itw as
S ePT eins containing batters than in all-meat ones. In all-meat batters the number o f fat droplets no
s ?  °fs°y isolate or concentrate addition 5,2 or even 6,2 times higher, respectively, than ,n reference batten^without s£ tW h e n  no 
p ‘ Was added, within all-meat batters the highest number and the smalest average surface area of fat drop e«  w ^  founT In h 
¡heoSen.ce o f salt the best fat dispersion was observed within the batters containing soy protein concentrate. But it was not true

form" nS “ H o tS damP (1994) the dispersion and immobilization of fat during chopping is related to interfaced film 
for> n and physical entrapment o f fat particles within the meat matrix. If soy proteins are added to the system * e y  compete 
With fVater "a111 muscle protein, but do not come into contact ''nnnpntr^,p ,1S e v
a>Us ^  partlcles because o f fat preference for salt soluble 
^hic? Pr°^ems Comer and Allan-Wojtas (1988) reported the 
*%o feS s°y proteins gels to be different from those of 
^  but Katsaras and Cserhalmi-Ormai (1994) observed a 
proterent Protein matrix of soy protein isolate, typical for 
ago?11 gel. Soy concentrates disperssion formed bigger 
0n °merates o f aggregated protein particles or even clumps. 
s0y j e °ther hand it is known (Katsaras and Peetz 1994) that 
the !SOlates demonstrate rapid uptake of water and that salt has 
S0y ndencV to reduce the water absorption of soy proteins.

uPtak°nCentrates are even more sensitive t0 salt and its water 
Un<j ls smaller and slower than in the case of soy isolates.
cau Cr certain conditions high water capacity of soy isolates can
prote.’ due to competition for water, a dehydration o f other

e,ns 0r meat components.
c0t)j . it can be seen in figures 1 to 7 and table 1, under the 
sah !!'0ns experiment, soy proteins isolate in the presence of 
Sl>Pil em°nstrated the ability of fat particles immobilization 
diie ? to muscle proteins, but in the absence of salt, most likely 
¡So)at° C°mPetition for water with muscle proteins, soy proteins 
s, caused failure of protein network resulting in 
IpYh 1Cant>y less number o f fat droplets of larger surface area.
°bs 6 Case soy protein concentrate the same effects could be 
hrsterved in the absence of salt and when the soy proteins were 
W„h cb°pped in the presence of salt When chopping started 
»e? ,classical method of muscle proteins extraction, the 
by 5dve effect of the addition of soy concentrate was overcome 
R a t i o n  strong myosin gel network. It was facilitated, in 

Parison to soy isolate containing batter, by lower water

Sample
code

Number
of

droplets

Average fat droplets area (pm2) 
min. max. mean

0-M 1022 1,26 9891,11 184,94

3-M 1621 0,81 6120,76 107,33

0-SI-1 325 1,86 6918,38 455,11

3-SI-1 1696 0,98 5621,78 104,62

O-SI-2 431 1,50 10231,83 428,11

3-SI-2 1375 1,24 4752,83 135,91

o-sc-i 318 2,51 6805,05 414,00

3-SC-l 1972 0,85 5371,67 83,03

O-SC-2 472 1,36 9370,46 352,34

3-SC-2 579 1,80 5621,10 336,52

0 - no salt added; 3 - 3% salt added;

M - all-meat batter; SI - Soy isolate containing batter,
SC - soy concentrate containing batter

1-first muscle tissue chopped; 2-first soy proteins chopped-----
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Microstructure o f the meat batters. Bar = 100pm

Sample 0-M Sample 3-M

Sample 0-SI-1 Sample 3-SI-1

Microstructure of the meat batters. Bar = 100pm
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Sample 0-SC-1 Sample 3-SC-1
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Sample 3-SC-2
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