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Evaluation on Tofu Processing Characteristics of Soybean Based on Neural

Network

XIE Lai-chao,SHEN Qun,ZHANG Xin-yan,GUO Shun-tang
(College of Food Science and Nutrition Engineering,China Agricultural University, Beijing 100083 , China)

Abstract: A novel method of tofu processing characteristics of soybeans was established by analyzing the correlation between
soybean cultivar’ s physical-chemical characteristics and tofu qualities. The method was based on neural network , where signifi-
cant correlational characteristics as input and tofu qualities as output. The results indicated that soluble protein content signifi-
cantly positive-correlated with yield(r=0.743,p <0.01) ,raw protein content significantly positive-correlated with adhesive(r
=0.481,p <0.05) and springness(r=0.456,p <0.05) ,while yield had significant correlation with total solid (r =0. 466 ,p
<0.05) and titratable acidity(r = = 0.478,p <0.05). Tofu qualities made from different soybean cultivars were accurately
predicted by the established neural network. Comparing to the experiment data, the relative error of yield , hardness and springi-
ness of predicition data were 1.046% ,3.05% and 8.49% ,respectively.
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Table 1 Soybean cultivars selected in the experiment

P NGRS P pNGEI i pNGEL ELReS pNCEI

No. Soybean germplasm No. Soybean germplasm No. Soybean germplasm No. Soybean germplasm
1 HHE 59 Jiyu 59 14 GY08Y36 27 A8 T 2 Zajiaodou 2 40 %5 15 Wandou 15
2 HEH 62 Jiyu 62 15 GY08Y66 28 FHH 1 Jiging 1 41 5% & 24 Wandou 24
3 &7 66 Jiyu 66 16 255 Ji 55 29 &3 2 Jiging 2 42 1 # 30 zhonghuang30
4 HH 91 Jiyu 91 17 69 Ji 69 30 301 43 1 39 Zhonghuang39
5 HE 94 Jiyu 94 18 FHILIT1 31 2= 17 Kenfeng 17 44 1 40 Zhonghuang40
6 % 101 Jiyu 101 19 #79 Ji 79 32 43 25 Hefeng 25 45 1% 41 Zhonghuangd]
7 FHH 102 Jiyu 102 20 82 Ji 82 33 47 50 Hefeng 50 46 % 42 Zhonghuangd2
8 GYO06Ls31 21 92 Ji92 34 47 55 Hefeng 55 47 H 3 43 Zhonghuang43
9 GY06Y22 22 793 Ji 93 35 B9 Fudou 9 48 1 44 Zhonghuangd4
10 GY07Y11 23 95 Ji 95 36 E.5 11 Fudou 11 49 H 3 48 Zhonghuang48
11 GY07Y13 24 /N6 Jixiao 6 37 5% 9235 Meng 9235 50 1 49 Zhonghuang49
12 GYO07Y16 25 TFH/NT Jixiao 7 38 %% 9449 Meng 9449 51 1 50 Zhonghuang50
13 GY07Y31 26 /) 8 Jixiao 8 39 5 9801 Meng 9801
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Table 2 Correlations between physical chemical properties of soybean and tofu quality

(GES FK TRk T ge Kt LV} Ry ek ML A
Yield Moisture content  Water Holding Hardness Viscidity Elasticity Cohesive Springiness ~ Chewiness
HEA 0.441 0.156 0.083 -0.039 0.481" 0.456 " 0.181 -0.010 0.194
Crude protein
& i -0.215 0.022 0.130 -0.261 -0.350 -0.417 -0.001 0.012 -0.114
Lipid
i -0.190 -0.139 -0.027 0.084 -0.248 -0.321 -0.379 -0.079 -0.175
Phosphorus
45 0.113 0.210 0.385 0.102 -0.355 -0.258 0.114 -0.139 -0.217
Calcium
78 -0.156 -0.242 -0.373 0.396 0.259 0.185 -0.059 0.360 0.254
118 0.156 0.242 0.373 -0.396 -0.259 -0.185 0.059 00. 360 -0.254
118/78 0. 164 0.257 0.392 -0.382 -0.299 -0.210 0.042 -0.400 -0.296
BEIEY 0.417 0.119 0.032 0.466 * 0.091 0.057 -0.280 -0.154 -0.134
Total solid
AIEHEEH S 0.743% 0.424 0.307 -0.385 0.097 0.008 -0.383 -0.307 -0.245
Soluble protein
ERE  -0.032 -0.103 -0.067 -0.478* 0.262 0.273 0.385 -0.004 0.295

Titration acid

*P<0.05,"" P<0.01
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Fig.1 Simulated results of neural network training based
on soybean physicochemical compositions and tofu qualities
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Table 3 Accuracy verification of tofu quality prediction model established by soybean components

b 1 # 39 Zhonghuang 39 /N 6 Jixiao 6 GY08Y66
- o o
frdees £V SV Reljtilvxj Zﬁ/% £V SV Reljfi'jj Zﬁ/% EV SV Relﬁf ff/%
42 Yield/g - 100g” 280.90 276.33 1.63 239.73  240.42 0.288 266.94 263.69 1.220
57K Water holding capacity/% 71.90  55.16 23.30 71.90  73.03 1.570 71.32  58.52 17.900
477K+ Moisture content/%  83.22  68.19 18.10 84.45  85.41 1.140 83.36  69.27 16.900
T8 i Hardness/g 479.36 462.96 3.42 516.52  520.79 0.827 436.65 415.21 4.910
ZHBHE Viscidity/m) 0.123  0.117 4.89 0.107  0.109 1.870 0.116  0.109 6.030
P 3R Cohesive 0.333  0.345 3.60 0.107  0.109 1.870 0.302  0.310 2.650
Bk Springiness/mm 8.466 7.256 14.30 8.163  8.426 3.220 7.879  7.251 7.970
AP Chewiness/m) 13.61 13.94 2.42 12.65  12.70 0.395 10.48  10.51 0.286

EV FRII015 BRI , SV 2R bl 22 I 45 1 T o

EV: Experiment values,SV ;:Simulated values.
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