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l}a"kground:
(v
HJ]Ede adh.csion between meat pieycs. (bin_d) is a key quality determining property of the f'!nal meat product. It is
ing erorc important to understand it fully in order to be able to create and manipulate adhesion successfully (Jolley
Mgy lanshard, 1988). It is the pot(;r)lml applications of proteln—po!ysacchande mixtures in meat technology that are of
« ﬁ] Interest at the present time (Tolstoguzov, 1991). The chemistry of these prpleln;polysacchande interactions is
,ni“Plex alyd not specific to any one class of‘mtcracllons (Ledward, 1994). Mulllcomponc.m gels are produced from
A ’mUres of two or more gelling agents, or a smgle gellant and non-gelling components (Zeigler and' Fogeding, 1990).
mn10del food system can act as an intermediary step between model systems and real foods (Kilara, 1994). This
h()l\':()ach may be_ used to measure differences in whey Proteiﬂ Conccntrqte (WPC) funclionalit)./ in combinlation with
nlcé:acclmr{dcs in meat modcl systems. .Storggc modulus (G"), an elastic component (.)f.protem gels, which Can_bc
(Xi()*n‘gﬂll \;'nll]gsglg?ll—slrmn dynamic testing, is a useful rheological parameter for defining gel network properties
et al., ;
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Ny ”{«un objective in this study was to determine the the cffects of temperaturc on intermolccular interaction

M Urring between meat proteins and blends of WPCs and carbohydrates using meat exudates obtained by

im':aglng. A non destructive rheological method (control stress rheology) was applied to determine thesc
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by l'“_cl'cmll) available WPC powders namely, 35 and 75.0 % high gel and 75.5 % regular powders were blended at a
- esidual powder level with the following carbohydrates. kappa carrageenan, iota carrageenan. pectin (LM), waxy

:
h.\vll:.(‘ Starch at 1% residual powder level and sodium alginate at a 0.5% residual powder level. Powders were
"“Tc}l'(c(l in half of the brine water and mixed with the other half, containing the NaCl and curing salts prior to
m'vql"h, Pork M . semimembranosus muscles were obtained 24h post mortem . within a pH range of” 5.6 - 6.0 and
Iy .Qd lo a targel level of 25.0 % brine inclusion. Injected meat was then cut into 8 cm cubes and massaged using a
"\QnL System for 17 h at 10 revs. / min. (20 mins. on and 10 mins. off) for a total of 6800 revs. In all trials. test powder
g c\ Were compared to controls without added non - meat proteins. After massaging. meat exudates were collected
Iy _U"mposnc analysis determined. Heat induced gelation was performed using a control stress rheometer (Bohlin
h\c Ments CS model). This method gives the viscoelastic properties of a protein gel as a function of temperature at a
Dly: requency of 1.0 Hz. A 40 mm parallel plate was used with a gap setting of 1 mm. Measurcments were made by
/ »“).()'n"]g asmall amplitude oscillation to the material (0.005 strain units). Meat exudates were heated from 20.0 °C to
5y, Aarate of 1.0 °C/ min.. held at 80.0 °C for 30 min. and cooled down to 20.0 °C atarate of 1.0°C/min. All
S presented are recorded in terms of the storage or clastic component (G*).
{oxul‘S=
'\’]) £
[hu ‘Q{ Polysaccharide blends tested increased the storage modulus (G°) values at residual powder levels used. in both
Mgy éllmg and cooling cycles. when compared with the control exudate. Increases in G* ( Pa ) values on heating test
% \xud:nes containing protein / polysaccharide blends were not as large compared to WPCs alone. However G
Ly “I_UCS significantly increased for these test blends compared to WPCs on cooling (Kerry ef al.. 1995).
‘)\QrP\Osllionul analysis of raw test meat exudates (Table 1) showed a 1.0 to 2.0 % increase in protein concentration
??lli }LD'“FOIS. Comparing compositional data with G values. exudates containing test blends were found to be good
J'ng%"' / binding agents at the levels used. Scanning Electron Microscopy of heated meat exudates show major
Nees in morphology duc to the addition of WPCs and WPC/polysaccharide blends.

ind Discussion:
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.l\llq.' Oration of WI( /polysaccharide blends into reformed meat systems increase the storage modulus (G") of meat
b A 2 . g . ~ e .
u'()\\'S ® When compared to control samples on heating and especially on cooling. Compositional analysis of exudates
L' G ‘l)l-() to 2.0 % increase in protein concentration due to addition of non meat proteins. A five to six fold increase
,!)'hbi a) values was observed on the addition of test blends. The 35% and 75% high gel WPC powders in
.[:“lr()ndl”"” with kappa carrageenan. starch and pectin gave the best results in terms of G™ (Pa) when compared to
-Sodium alginate was detrimental to gelation where incorporated.
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Table 1.

Composition of raw meat exudates and G’ ( Pa ) rheological data for test and control gelled meat exudates after

heating to 80°C x 30 mins and final cooling to 20°C using blends of various polysaccharides with 2% of the
following WPCs, A. (75% high gel WPC), B. (35% high gel WPC) and C. (75% regular WPC).

% Added % Composition of raw exudates G'(Pa) G (Pa)
Polysaccharide Protein Fat Moisture Heating Cooling
CONTROL - 1) ki) 0.2 83. 1 4220 9990
Carbohydrate
A Kappa Carrageenan 1.0 11321 053 80. 2 15000 60000
iota Carrageenan 1.0 1355 03 78.9 14000 35000
Pectin (LM) 1.0 1850 0.3 79.6 15000 50000
Starch 1.0 378 0.3 TI55 15000 60000
Na. Alginate 0.5 13. 8 0.2 78.9 4000 6000
B Kappa Carrageenan 1.0 12. 6 043 723 12000 50000
iota Carrageenan 1.0 29 032 80. 6 10000 35000
Pectin (LM) 1.0 1276 022 7S 14000 30000
Starch 1.0 12. 6 0.3 82.6 12000 40000
Na. Alginate 0.5 13.0 0 3 800 4000 10000
C Kappa Carragecnan 1.0 13.2 0.2 81.2 6000 25000
iota Carrageenan 1.0 133 0.2 79. 6 6000 25000
Pectin (1.M) 1.0 133 0.3 80. 4 14000 25000
Starch 1.0 13.5 0.2 81. 1 16700 29600
Na. Alginate 0.5 13.4 0.4 80. 3 4000 6000
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Fig. 1. Plot of G'(Pa) v's increasing temp. ( °C') for control meat  Fig. 2. Plot of G'(Pa) v's decreasing temp. ( °C ) for control mea!

exudate and test exudates containing blends of 2% of the
35% high gel WPC with selected polysaccharides at 1 %.
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exudate and test exudates containing blends of 2% of the
35% high gel WPC with selected polysaccharides at 17%-

- 4214 [CoMST 1996




