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1-18 Ingredients and additives

Ef f e c t s  o f  n o n -m e a t  p r o t e in  / p o l y s a c c h a r id e  b l e n d s  o n  t h e  
E l a t io n  o f  e x u d a t e s  f r o m  r e f o r m e d  c u r e d  m e a t s

j.p Ke r r y ',N . BER NEY '.E . O ' NEILL2 and D.J. BUCKLEY'

Department of Food Technology. University College Cork, Ircland 
epartment o f Food Chemistry, University College Cork, Ircland2.0,
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A g r o u n d :
p
ll°°d adhesion between meat pieces (bind) is a key quality determ ining properly of the final meat product. It is 
9Cre(° rc im portant to understand it fully in order to be able to create and manipulate adhesion successfully (Jolley 

Olanshard, 1988). It is the potential applications of protein-polysaccharide mixtures in meat technology that are of 
C()°st interest at the present time (Tolstoguzov, 199I). The chemistry of these protein-polysaccharide interactions is 
i^P lex  and not specific to any one class of interactions (Ledward, 1994). M ulticom ponent gels are produced from 
^'xtures of two or more gelling agents, or a single gellant and non-gelling components (Zeigler and Fogeding, 1990).
. 9iodel food system can act as an interm ediary step between model systems and real foods (Kilara, 1994). This 
'poach  may be used to measure differences in whey Protein Concentrate (WPC) functionality in combination with 
lt] -'saccharides in meat model systems. Storage modulus (O ’), an elastic com ponent of protein gels, which can be 
Insured with sm all-strain dynam ic testing, is a useful rheological param eter for defining gel network properties

l0|ig elcil.. 1994).

%'Jective:

oc_ niain objective in this study was to determ ine the the effects o f tem perature on inlerm olccular interaction 
9lCUr,'ng between m eat proteins and blends of W PCs and carbohydrates using m eat exudates obtained by 
k, S;aging. A non destructive rheological m ethod (control stress rhcologv) was applied to determ ine these 

A ctions.

%<>ds:

^ '’"iiercially available WPC powders namely, 35 and 75.0 % high gel and 75.5 % regular powders were blended at a 
, residual powder level with the following carbohydrates, kappa carrageenan, iota carrageenan, pectin (FM ), waxy
I||k

kyj e starch at l%  residual pow der level and sodium alginate at a 0.5% residual powder level. Powders were 
i|ijc,cVcd in half of the brine water and mixed with the other half, containing the NaCI and curing salts prior to 
¡tijt,c*l°n. Pork \ 1 . semimembranosus muscles were obtained 24h p o s t m o r t e m ,  within a pH range ol 5.6 - 6.0 and

to a target level of 25.0 % brine inclusion. Injected meat was then cut into 8 cm cubes and massaged using a 
system for 17 h at I0 revs. / min. (20 mins, on and 10 mins, off) for a total of 6800 revs. In all trials, test powder 

9ii(| " e tc  com pared to controls w ithout added non - meat proteins. After massaging, meat exudates were collected 
I '^ m p o s i te  analysis determ ined. Heat induced gelation was performed using a control stress rheometer (Bohlin

'um
Jr] r

jWi J.rccP|ency of
'W r"e,,ts model). This method gives the viscoelastic properties o f a protein gel as a function of temperature at a 

fr„-----  r |.0 H z . A 40 mm parallel plate was used with a gap setting of I mm. Measurements were made by

.0 ° C /m in „  held at 80.0 "C for 30 min. and cooled down to 20.0 °C at a rate of l .0 ° C /m in . All

•tul Discussion:

8(),)-v0"jg a small am plitude oscillation to the material (0.005 strain units). Meat exudates were heated from 20.0 °C to 
\ S  a( a rate of 1.0

s Presented are recorded in terms of the storage or elastic component (G ‘ )

N ( s ..

\\ | j  1 Polysaccharide blends tested increased the storage modulus (G ‘) values at residual powder levels used, in both 
% e:i,' ng and cooling cycles, w hen compared with the control exudate. Increases in G ' ( Pa ) values on heating test 
Ftj Cx"dates containing protein / polysaccharide blends were not as large compared to WPCs alone. However G ' 
'V a l u e s  significantly  increased for these test blends com pared to WPCs on cooling (Kerry et a i .  1995). 
\ Positional analysis of raw test meat exudates (Table I ) showed a 1.0 to 2.0 % increase in protein concentration 
fc||i|C° ntrols. Com paring compositional data with G ' values, exudates containing test blends were found to be good 
% 1 binding agents at the levels used. Scanning Electron M icroscopy of heated meat exudates show major 
( e,'ves in morphology due to the addition of WPCs and W PC/polysaccharidc blends.
"it% sioti:
'Of

V i s i o n  of W PC/polysaccharide blends into reformed meat systems increase the storage modulus (G ) o f meat 
'vhen com pared to control samples on heating and especially on cooling. Compositional analysis of exudates 

l!> O' il 1.0 to 2.0 % increase in protein concentration due to addition of non meat proteins. A five to six fold increase 
\ 1(). (pa) values was observed on the addition or test blends. The 35% and 75%  high gel WPC powders in 
\ 0^ i ° n 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.
'O-,

ç,1r'es:

•M). and Purslovv, I \I \  (1988). F o o d  s tr u c tu r e  its  c r e a tio n  am! e v a l u a t io n . . Ed. Mitchell, J.R. and Blanshard.

“Meat for the Consumer'' - 42"ll ICoMST 1996 379



J.M.V., Buttcrworths, Surrey England, pp. 231 - 264.
Kerry, J.F., O ' Neill, K., Buckley, D.J. mid Morrissey, I’.A. (1995). ICoMST San Anlonio. Texas. IJ.S.A.
Kilara, A. (1994). In: Protein functionality in food systems. Ed. Hettiarachchy, N.S. and Ziegler, G.R.. Marcci Dekker. N.Y. 
pp. 325 - 355.
Ledward, D.A. (1994). In: Protein functionality in food systems. Ed. Hettiarachchy, N.S. and Ziegler. G.R., Marcel Dckkcr. 
N.Y. pp. 209 - 259.
Tolostogu/.ov, V.B. (1991). Food Hydrocolloids 4, 429 - 468.
Xiong, Y.L. and Blanchard, S .l\  (1994). J. Food Science 5 9, 4.734 - 738.
Zeigler, G .R . an d  Foegeding, A.P3. (1990). Adv. Food Nutri. Res. 34, 204 - 298.

Table I. 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 WPG).

% Added % Composition of raw exudates G ' ( Pa ) G ' ( Pa )
Polysaccharide Protein Fat Moisture Heating Cooling

CONTROL - 11.5 0.2 83. 1 4220 9990

Carbohydrate

Kappa Carrageenan 1.0 13. 1 0. 3 80. 2 15000 60000
iota Carrageenan 1.0 13. 5 0. 3 78. 9 14000 35000
Pectin (LM) 1.0 13. 0 0. 3 79. 6 15000 50000
Starch E0 13. 8 0. 3 79. 5 15000 60000
Na. Alginate 0.5 13. 8 0. 2 78. 9 4000 6000

Kappa Carrageenan 1.0 12. 6 0. 3 79. 3 12000 50000
iota Carrageenan 1.0 12. 9 0. 2 80. 6 10000 35000
Pectin (EM) 1.0 12. 6 0. 2 79. 5 14000 30000
Starch 1.0 12. 6 0. 3 82 6 12000 40000
Na. Alginate 0.5 13. 0 0. 3 80 0 4000 10000

Kappa Carrageenan 1.0 13. 2 0. 2 81.2 6000 25000
iota Carrageenan 1.0 13. 3 0. 2 79. 6 6000 25000
Pectin (EM) 1.0 13. 3 0. 3 80. 4 14000 25000
Starch 1.0 13. 5 0. 2 81 I 16700 29600
Na. Alginate 0.5 13. 4 0. 4 80. 3 4000 6000

Fig. 1. Plot of G'(Pa) v’s increasing temp. ( °C ) for control meat 
exudate and test exudates containing blends of 2% of the 
35% high gel WPC with selected polysaccharides at 1%.

Fig. 2. Plot o fG ’(Pa) v's decreasing temp. ( °C ) for control meat 
exudate and test exudates containing blends of 2% of the 
35% high gel WPC with selected polysaccharides at I%•
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