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Weirds: High mannuronate alginate -  restructured beef -  gum

BACKGROUND

stat Restructuring meats by the alginate/calcium (AC) binder provides products with satisfactory bindMri both ^  and ^ooked 
S '  deduct cohesiveness is achieved by a chemically set calcium alginate Q ^ e r  mixing 

J S ?  d o n a te  and an acidulant (Means and Schmidt, 1986; Ensor et al„ 1990 . Presumably, M g a b  
5 o  CChar'de interactions, i.e. meat proteins and the AC gel interact by electrostatic- and hydrogen bonding torces, a

Sifted by model studies (Ustunol et al., 1992). „  , .  o v t „ r t  salt soluble proteins,
Wier rac,itionally, restructured meat products are prepared by adding salt and P ° P  , , results in significant lower
S * « e r  meat binding is obtained by a heat set gel. Recent studies have shown that JdSftion of several types
of D ,ng '°ss as compared with the AC binding technique (Schaake et al., 1 9 9 3 , Shand e a ., )• Qums decreased
^bojysaccharide gums to AC restructured meats to lower cooking loss has been attempted bute° ^ . S J p a  
0 ^ 3  9 loss without adversely affecting product bind (Shand et al., 1993). Nielsen et a . ( ) same time
Z^eenan /iocust bean gum mixture (C/LBG) effectively reduced cooking loss ,n AC 
t0?|̂ 6d compatibility with the AC binding matrix. In the latter study, a high mannuronate (M) algina typ

e normally applied alginate type with a high guluronate (G) content. . . . .  , roctmrturpd beef
as af, he objective of this study was to evaluate bind and cooking loss of finely groun ig COoking loss was
l o o t e d  by addition of varying levels of C/LBG and water. Furthermore, the effect of C/LBG levels on cooking

'hed with or without the presence of alginate in the medium.

METHODS

f c mental design Two experiments were performed with finely ground AC restructured bee^ ln f ° Ur^ 2  three C/LBG
laVe? levels were examined in a complete randomized factorial arrangement of trea men ( )■ 1, ’ s and data
^ere with or without alginate were applied, i.e. a 3 x 2 factorial design. All formulations were p 

analyzed by analysis of variance.

! f i >  M. semilendinosus from 2 -4  yea, old cows was purchased at a local wholesaler 2 -4  days post
Ä and connective tissue, cut In small pieces (approx, 75 g) and randomly assigned J Ä o u n d finely
thr S (4°0-600 g portions) at -18°C for max. three weeks. Before use, bags were thawed at 5 C for 48 hours 9
($oh 9b a plate with 4.5 mm diameter holes. Additives used were: Sodium alginate, 0 .75/o in *P_ ^ °  mixture (C/LBG),
0* bbl9 Fd 176, m /G ratio = 1.5; Danisco Ingredients, Brabrand, Denmark); k a p p a carrageenan/locustbe 9 Denmark)-
ci i n 25% or °-50% (Gelodan CC 310, 70% kappacarrageenan/30% locust bean gum; D a n is ''" gr®dg" ’ ^  10% in
Ew'bfb carbonate, 0.20%; glucono-delta-lactone (GDL), 0.80%; distilled water, 0%, 10/o, 20 k  or 30 /o in Exp.

“•C.

6sc*bSin9 300-00 9 w/w formulations were prepared by mixing ground meat w ith d arted  ^ M ° C  f o T ^ ^ ^ i n a  waterbath 
ind bbed (Nielsen et al., 1994). After setting, some samples were vacuum-packed, heated at 80 O ameter = 2 4  mm
i6inh°oled in running tap water. For raw and cooked breaking strength measurement^ three f ylin . ,

9”t = 21 mm) were removed with a stainless steel borer from the raw and cooked samples, p i-

ĥa

de

c ro j8*  Sample cores were compressed 80% by a 35 mm diameter plate attached to a Cookinq loss was
ĉ l bead speed 60 mm x min'1). Raw and cooked breaking strength was measured as force P

u ated as a percent of sample raw weight, and raw pH was measured with a standard pH meter.

RESULTS AND DISCUSSION

3qo/  ,As shown in Table 1, raw breaking strength was not affected by addition of 1 0 % water (p<0-05), but higher levels (20%  or 
raWh-resulted in significant decreases. In AC structured beef rolls, Shand et al. (1 9 9 3 ) observed that 30 0 . b reducing
C o > d. While addition of 15% water had no effect. Apparently, high levels of water tend to dilute the AC b ĥ Qm Q%
O .£50n between meat particles. No effect on raw breaking strength was detected when levels of C/LBG in 
r £ *  (p>0.05) (Table 1), as was also observed in a previous study by Nielsen et a . (1995), showing that the AC b nding 
by ^ n is m  was not disturbed by the presence of C/LBG. Similarly, Shand et al. (1 9 9 3 ) showed thaUaw t, nd v ^  ™  
gu addltion of up to 1.0% kappa carrageenan, gellan gum or low methylester pectin to AC structured beef rolls w 
! w s fosted (0.5% or 1.0%) significantly reduced raw bind. Presumably, gums compatible with AC binding of restructured 

h 98 C/LBG act as fillers in the binding matrix, resulting in a filled gel as proposed by Tolstoguzov and Braudo (1983).
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TABLE 1.
a c d l^ i u  CP ° KED BREAKING STRENGTH AND COOKING LOSS AS

WATER (%) R.B.S. (N) C.B.S. (N) LOSS (%)
0 30.2a 35.4b 15.5a
10 30.5a 38.3a 15.8a
20 25.4b 35.4b 17.9a
30 14.7c 32.1c 27.5b

C/LBG (%) R.B.S. (N) C.B.S. (N) LOSS (%)
0 24.9a 39.9a 21.7a

0.25 25.3a 35.8b 18.7b
0.50 25.4a 30.2c 17.2b

Values are averaged across C/LBG levels (top) and water levels (buttom) 
Means in a colomn with unlike superscripts are different (P<0.05) regarding 
top and buttom, respectively
R.B.S. and C.B.S. = raw and cooked breaking strength, respectively.

in c n n S t° knel bre, f ing strength was reduced when levels of C/LBG increased from 0% to 0 50% (P<0 05%) whereas m°re

C/LBC mr ^ i ^ 600!  h8?® ?  ̂0 *  tW°  gelatlon mechanisms. Recent studies in our laboratory not yet published showed t* 

water ^  °"  “ "d' M° ,e° W  sama <°“"d <“  ad««lon of ¡5% or 30»

As showi°in fTo r le d u c tiin o f t0,th® 9e"ed meat system With0Ut significant 'grease in cooking loss (P>0.05) (Table 1)> wn in Fig 1 reduction of cooking loss was predominantly due to addition of 0 75% alainate althouah nart nf the cookie
T 9'na,ea,,ram C/LBS additlon’ Le' ,he P'esent a»w ed that 35

e t e t o , : S S i„ T o kr Z S  a?£-57 t , ° lf :  ™e ^  °< a«"a.e'° r e K  o S n 'X  to «¡>
ainnifioan. d 9 P ° f  ° f hydrocolloid combined with the inhibition of water migration by the AC ael network. I *
Significant differences ,n pH valoes. approx. 5.40, were observed when ingredients levels differed (date ™t shown"

CONCLUSIONS

mainly due^o the a ta ta fJ  h n X r  h  beef ormu'ated with C/ LBG was able to absorb at least 20% of added water, which W *  
w S e should  ̂b e S'gnhlflCa/ 1t reduc,ions of raw breaking strength have to be avoided, only 1 0 *  
the use of ine'y ground m e *  “ " * *  " "  breakmg Strength’ bUt reduced cooked breakin9 le n g th  probably caused W
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