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Optimization of New Acid Coagulation Tofu Making Process

WANG Jianming, LI Liying, GENG Yuan
(College of Food Engineering and Biotechnology, Tianjin University of Science & Technology,
Tianjin 300457, China)

Abstract: The process of a new acid coagulation tofu with soybean milk was studied. The milk was fermented after being
mixed with lactic acid bacteria. The coagulating factors of the new acid coagulation tofu were discussed, which included
soybean milk concentration, incubating time and temperature, the inoculated amount and the edible gum additives. Based on
single factor and orthogonal design experiments, the optimum conditions of the new process to make acid coagulation tofu
were determined as follows: soybean milk concentration was 12.5%, the fermentation time at a temperature of 39 ‘C was
5 hours, the inoculating amount was 4.0%, the proportion of strains CYY-122 and SVV-21 was 1 to 2, and the carrageen
additive was 1.4%. Under the optimum conditions, the rate of water holding of the new acid coagulation tofu was 69.82%, the
gelatin strength  25.6 g/cm?, the moisture 84.34%, and the protein 6.67%. The final product was white or milky white and
elastic, which had a complete structure , moderate hardness and a nice bean flavor without any peculiar smell. All the indica-
tors were in line with the standards of GB/T 22106-2008.
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Tab.1 Sensory evaluation standards of tofu
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VRGP EE Y &l 9.5% ., 11.0% .
12.5% ., 14.0% 0 3, 43 BIHFD G RART 1.0%091R A
ERh CYY-122 Fil SVV-21, & 37 ‘ClHEEIRA P &
T2 6 h, SRIG ORI . BCAY , A2 AE L RE S 1 S AR T
PEFTIRE TR, G553 4% 2.
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Tab.2 Effects of soy-bean milk concentration on tofu’s sensory evaluation and yield
e L e, BEEN RS e
AL TR /% [l e Uk e PP o AR %

9.5 CYY-122 15 15 15 13 58 540.89
SVV-21 15 16 14 13 58 550.60

1.0 CYY-122 18 17 15 18 68 536.80
SVV-21 17 18 15 18 68 543.58

125 CYY-122 23 19 19 23 84 528.94
SVV-21 22 20 19 23 84 533.52

14.0 CYY-122 21 21 19 23 84 522.40
SVv-21 21 20 20 23 84 528.12
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2.2 BEFRAtEIR B AL R RN
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Tab.3 Results of tofu’s sensory evaluation and pH changes in different fermentation time

S - : EE TS oH
ke RS BP HLIEE 5%

3 CYY-122 15 17 18 15 65 6.75
SVV-21 15 17 18 15 65 6.75

4 CYY-122 17 18 20 20 75 6.72
SVV-21 17 18 20 20 75 6.72

s CYY-122 23 23 23 23 92 5.78
SVV-21 23 23 23 23 92 5.70

p CYY-122 23 23 20 23 89 542
SVV-21 23 23 20 23 89 5.32

; CYY-122 24 18 20 20 82 5.04
SVV-21 24 18 20 20 82 4.97
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Fig. 1 Effects of temperature on the yield of tofu
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Tab. 4 Effects of inoculating amount on tofu’s sensory evaluation and yield

B Al BT T
(% ik 1k EB A a5
CYY-122 21 18 15 16 70 537.33
Ho SVV-21 20 16 15 16 67 543.56
CYY-122 21 18 15 16 70 540.54
20 SVV-21 20 17 15 17 69 550.67
30 CYY-122 22 19 19 22 82 554.86
SVV-21 20 22 19 22 83 560.58
40 CYY-122 23 22 23 19 87 566.42
SVV-21 22 22 19 23 86 570.77
50 CYY-122 18 18 23 19 78 550.34
SVV-21 19 19 19 20 77 553.67
M3 4 WP, SRR CYY-122 R SVV-21, 24 243 @R s st 2 s 560 %

PR IA R 4.0%2Z 1T, TS RHE RPN 1
BTG, WAL R T 4.0%0F G 15 2R W
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Yy, S LR A R S 0. DR e R A 4.0%.
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EAEAE 1:1,1:2,1:3.2:3,2:1.3:1,
30 2(CYY-122 : SVV-21) 3 H 4.0% ) & , & F
37 CFH:FE 5 h, ME REANRRE 0 B AR, F1 7/
B, 25 R 5.
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Tab.5 Effects of proportion of the strains on the sensory
evaluation and the yield of tofu

TR i
CL A 4 P

T B
1:1 23 20 23 15 81 550.00
1:2 23 20 23 20 86 582.40
1:3 23 20 15 18 76 550.94
2:3 23 20 18 16 77 550.00
2:1 23 20 18 17 78 542.00
3:1 23 20 15 15 73 556.51
3:2 23 20 17 15 75 559.05

25 AERARKRNRMENZEEILHZMm
AT ok 12.5% BB GH, $i T 3k 1Ak

B 4.0% 3R FRBUGR & AP (CYY-122 ¢ SVV-
210 1:2) RIS 1.0%. 1.2% ., 1.4%., 1.5%1
AIEPETERT, S BIINA 0.5%.0.7% . 0.9% ., 1.0%[1 8 5
JBE, A3 1.0%. 1.2%., 1.4%., 1.5%HESERR AN , 43
BIMA 1.0%.1.2%. 1.4% . 1.5%HRHIZ, BF 37 C
TESR 5 b, WE SRR T RCE PR, 2RI
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Tab. 6 Effects of edible gum additives on tofu’s sensory
evaluation and yield

BREVEM i

I T o 5
B VMR e sk 1 jﬁi; W
1.0 20 15 17 20 72 67040
CIRds 12 20 15 17 19 71 652.98
TER 14 20 16 17 20 73 670.56
15 21 16 16 18 71 62721
0.5 15 17 16 20 68 67120
S 0.7 15 18 15 21 69 68229
0.9 16 17 15 21 69  689.30
1.0 15 17 15 21 68  688.08
1.0 20 17 18 17 72 53526
T TR 12 20 18 17 17 72 497.60
i 1.4 19 18 20 18 75 609.34
1.5 19 19 20 18 76  562.00
1.0 23 24 25 24 96 669.78
. 12 2 23 24 24 93 652.69
14 2 23 23 23 91 63291
1.5 21 20 22 2 85  612.12
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Tab.7 Orthogonal comparison test of Tofu coagulation

conditions
K¥ A%  B% C% Dh  EC  F/(gem™)  G/%
1 125 40 14 50 39 25.6 69.82
2 125 20 12 45 42 243 59.67
3 125 50 10 60 37 20.4 63.05
4 125 30 15 55 40 15.5 48.28
5 105 40 12 60 40 14.3 45.08
6 105 20 14 55 37 16.5 44.09
7 105 50 15 50 42 14.8 43.90
8 105 30 10 45 39 15.7 30.48
9 110 40 10 55 42 16.1 40.16
10 110 20 15 60 39 13.5 55.16
11 110 50 14 45 40 12.4 52.03
12 110 30 12 50 37 12.9 46.77
13 95 40 15 45 37 13.3 43.44
14 95 20 1.0 50 40 13.0 34.00
15 95 50 12 55 39 122 30.85
16 95 30 14 60 42 12.6 42.83

*8 EXTWHERFENNR
Tab.8 Variance analysis of the results of orthogonal array

design experiments

FEKE WETHM OAME F%E O FEA  BEH
A 182.412 3 24315 9.280 *
B 26.952 3 3593 9.280
C 14.162 3 1.888  9.280
D 7.502 3 1.000  9.280
E 24.897 3 3319 9.280
RE 7.500 3
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