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Processing Technological Study on Health Food of Whey Powder Tofu

LENG Jin-song' ,HAO Xiao-wei’

(1. College of Food Engineering, Jilin Business and Technology College/Jilin Province Key Laboratory of Grain and Oil Processing, Changchun 130062,
China; 2. Jilin Boda Biochemical Co. Ltd. , Changchun 130062, China)

Abstract: To investigate the optimal producing conditions of health food of whey powder Tofu, Plackett-Burman design was
used to screen main factors affecting health food of whey powder Tofu production, steepest ascent experiment was adopted to
approach the optimal region based the results from the factorial design. At last, quadratic rotating central composite design
(QRCCD) was applied to optimize the health food of whey powder tofu producing parameters. The optimal condition for health
food of whey powder tofu were 0. 4% of GDL amount, 9% of whey powder amount, solidification time 20 min and solidifica-
tion temperature 85°C. The predicted value and actual value of sensor score were 97. 046 23 and 97.55. The product had
good sensory properties, with pure tofu flavour and creamy flavor, was a nutrient rich, with broad prospects for development of
products.
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Table 1 Sensory quality evaluation standard of whey protein bean curd

HH P bR B84y

Item Evaluation standard Score
LEFPIRAS Structure PIBSE 8, BOREIE 2, 7 AT — € BT, BB AR, 454445 2, Jo2% R 16 ~20
Yot FA se s, VYt b vl 0L L BOMURE sl A s, B N AN, b 22 A 3 (R 408 SR R K 8~15

HOEARSE 8, G HURE TTAR L, fih 2 5y B, oot , A7 2% 5, 3R 11 AHS 0~7
W Odour HA TR SR A BTk 16 ~20
IR T REBONFIR 8~15

A E MR RS R AR B A SR 0~7
WK Taste FRRARN , B AT, oI AR Tk 21 ~30
BB, S BIR A DRI SRR 11 ~20

HURE , G A T 0 R I 0~10
i, Color RHLIFLA ORI O, RA LR 11 ~15
OFEREER RO, OB 6 ~10

BUWRE GE A sE kG 0~5
A2 Acceptable ARGF, AT A2 11 ~15
— B, R 6 ~10
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Table 3 Plackett-Burman design and experimental results

J¥ 5 B ¢ b E F G Y(EERT)
No. Sensory score
1 -1 -1 -1 -1 -1 -1 -1 95.2

2 1 1 -1 1 1 -1 1 90.3

3 1 1 1 -1 1 1 -1 84.2

4 1 -1 -1 -1 1 1 1 82.5

5 -1 1 1 1 -1 1 1 85.6

6 1 -1 1 -1 -1 -1 1 87.7

7 -1 1 1 -1 1 -1 -1 89.2

8 1 1 -1 1 -1 -1 -1 96.3

9 -1 -1 -1 1 1 1 -1 86. 4

10 -1 1 -1 -1 -1 1 1 94. 8

11 1 -1 1 1 -1 1 -1 80. 4

12 -1 -1 1 1 1 -1 1 83.8
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Table 4 Analysis of partial regression coefficient and significance of factors
WH Y4 ES 4 AR EDR T P HEVEHY
Ttem Efeect Coefficient Standard Sequence
A -2.167 -1.083 0. 3997 -2.71 0. 053 5
B 4.167 2. 083 0.3997 5.21 0. 006 3
C -5.833 -2.917 0. 3997 -7.30 0.002 1
D -1.833 -0.917 0. 3997 -2.29 0. 084 6
E -3.833 -1.917 0.3997 -4.80 0. 009 4
F -4.833 -2.417 0.3997 -6.05 0. 004 2
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Table 5 The design and results of steepest ascent test

B GDLMIH(X,) LRI (X, ) BEEI A (X, ) BERIRLIE (X, ) AR5 (Y)
Step GDL amount(X,)/% Whey powder amount(X,)/%  Solidification time(X;)/min Solidification temperature(X,)/°C Sensory score
-2 0.2 5 10 75 88.6
-1 0.3 7 15 80 92.3
0 0.4 9 20 85 96.5
1 0.5 11 25 90 91.6
2 0.6 13 30 95 92.4
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K GDL 3 m# (X,) FLEB BN (X,) BEISTI ] (X5 ) BEE R (X))
Level GDL amount(X, ) /% Whey powder amount(X,) /% Solidification time(X5) /min  Solidification temperature ( X, )
-1 0.3 7 15 80
0 0.4 9 20 85
1 0.5 11 25 90
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Table 7 Design and results of response surface methodology

751 X,/% X,/% X,/min X,/C ] '
No. Score
| . 0 0 1 91.5
, 0 0 0 0 97.0
X 0 0 0 0 97.0
. 0 _1 1 0 88.8
S o | 4 0 87.1
) . » 0 0 88.5
; 0 -1 _1 0 89.2
. o 0 0 0 97.0
. | 0 0 -1 94.8
0 1 1 0 0 87.7
. . | 0 0 86.2
b » 0 0 -1 93.5
;3 0 0 1 1 90. 4
1 0 _1 0 1 91.1
s | 0 | 0 87.6
6 0 ) 0 1 94.0
1 . 0 _1 0 87.8
" 0 | | 0 86. 1
" 0 0 0 0 97.0
20 | 0 _1 0 91.2
) o 0 1 1 87.4
” 0 0 | 1 86. 6
” | 0 0 1 91. 1
" 0 0 _1 -1 88.5
s 0 ) 0 -1 92.3
i 0 0 0 0 97.0
. 0 o 0 -1 90.0
2 X . 0 0 89.7
29 » 0 | 0 88.0
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Table 8 Variance analysis results of regression model

E-= 3 IR A B ¥y F{E PE M
Variance source Sum of square Freedom degree Mean of square F value P value Significance
A7 Model 315.822 9 14 22.558 78 5.748 593 0.001 2 W%
X, 1.08 1 1.08 0.275 213 0.608 1
X, 1.267 5 1 1.2675 0.322 994 0.578 8
X, 7.840 833 1 7.840 833 1.998 058 0.9772

Xy 0. 003 333 1 0. 003 333 0. 000 849 0.179 3
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Variance source Sum of square Freedom degree Mean of square F value P value Significance
X, X, 1.8225 1 1.8225 0. 464 423 0.506 7
X, X, 3.61 1 3.61 0.919 927 0.353 8
X, X, 0.722'5 1 0.722'5 0.184 113 0.674 4
X, X, 0.09 1 0.09 0.022 934 0.881 8
X, X, 0.09 1 0.09 0.022 934 0.8818
XX, 0.302 5 1 0.302 5 0. 077 085 0.785 3
X3 72.613 63 1 72.613 63 18.503 93 0. 000 7 T
X3 114. 876 1 1 114.876 1 29.273 57 < 0.000 1 L ATE
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X2 17.5703 8 1 17.570 38 4.477 413 0.052 7
#2 Residual 54.939 17 14 3.924 226
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HB 2 Cor total 370.762 1 28
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Fig. 7 Response surface and contour plots showing the interaction effects of GDL amount,

whey powder amount, solidification time, solidification temperature on Tofu quality
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