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Optimization of Restructured Beef Tenderization with Both Compound Phosphate and Sodium Bicarbonate

SHANG Zu-ping, HU Tie-jun, FAN Jing-jing
(College of Military Technology, Jilin University, Changchun 130000, China)

Abstract: The respective tendering effects of papain, compound phosphate and sodium bicarbonate on restructured beef were
evaluated through one-factor-at-a-time experiments. Subsequently, quadratic regression orthogonal rotation composite design
and DPS statistical analysis software were adopted to probe the combined effects of compound phosphate and sodium
bicarbonate at five levels each on the shear force of beef. The results showed that the optimal amounts of added compound
phosphate and sodium bicarbonate were 0.1% and 0.8%, respectively. The resulting shear force of restructured beef was 1.57 kg,
which was increased by respectively 15.59% and 10.88% compared with 1.87 kg of untenderized restructured beef and the value

of 1.77 kg before the optimization.
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Table 1 The coded values and corresponding actual values of
compound phosphate and sodium bicarbonate amounts
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Fig.1 Effect of papain alone on tenderizing restructured beef
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Fig.2 Effect of compound phosphate alone on tenderizing restructured
beef
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Fig.3 Effect of sodium bicarbonate alone on tenderizing restructured
beef
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Table 2 Quadratic regression orthogonal rotation composite design
matrix and corresponding experimental results

R Xo X1 Xa Y/kg
1 1 -1 -1 1.586
2 1 -1 1 1.591
3 1 1 -1 1.584
4 1 1 1 1.678
5 1 —1.414 0 1.566
6 1 1.414 0 1.653
7 1 0 —1.414 1.621
8 1 0 1.414 1.595
9 1 0 0 1.564
10 1 0 0 1.688
11 1 0 0 1.794
12 1 0 0 1.581
13 1 0 0 1.586
14 1 0 0 1.761
15 1 0 0 1.821
16 1 0 0 1.670
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Table 3 Analysis of variance of the fitted regression model for the
shear force of restructured beef
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Fig.4 Main effect analysis of compound phosphate and sodium
bicarbonate amounts
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Fig.5 Interaction effect analysis of compound phosphate and sodium
bicarbonate amounts
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