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Study on the relation between soybean protein components
and the quality of Tofu
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Abstract: In this paper, 16 soybean varieties were chosen as raw materials, and were measured the contents of
soybean protein, water-soluble protein, and all the components of protein. In addition, the physical properties of
tofu were made from different soybean species, the yield and quality of tofu ( water retention, texture ), were
measured.The analysis of variance showed that the yield of wet and dry basis of tofu had a significant difference,
the water retention had no significant difference,the texture parameters had a significant difference.The statistical
correlation analysis between the components of soybean protein and the quality of tofu showed that the yield of wet
and dry basis, water retention and texture characteristics of tofu had a significant or significantly positive correlation
with soybean protein and all the components of soluble protein, and had a significant or significantly negative
correlation with the contents of 7S fraction and its subunits,and a significant or significantly positive correlation with
the 11S fraction and its subunits contents. The cluster analysis of the quality of tofu showed that the species of
M9413,Zhong huangl3,Zhong dou20,He feng55,He feng56 were the suitable varieties to process tofu.
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Table 1  Different soybean varieties
'S AA |5 ARP gS AR S dFR
1 meE 24| 5 WHET13| 9 k48| 13 HiLkm 85
2 WEEL28| 6 hE20| 10 Mgk 67| 14 HH 40
3 31001 7 @qe35| 11 A=ES55| 15 HH 71
4 29413\ 8 k43| 12 HF 56| 16 HA1T

1.1.2  FEUF{H S  Hanon K1100 4 H shELEK
SERAL  Hanon 2% ] ; SOX500 g U5 ) AL 1 A<
Hanon 22 %] ;101 A -2 AUH RGO T HE4R g
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Fig.1 Electrophoresis of different soybean protein components PR R Y AR AR A U 045 R AR OK
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PEATAR I AR e ME . FEAS 5286 il 5 i 16 Ak ZESFAREON 25.10% , 45 di Fh R) 22 57 80Kk . T R AT
AP A A i, A5 R AR 2 s, FERE R T2.55% , 78 55 RECH 16.01% , 45 5 Bl [E]

M2 ATE H, HHR0 16 B RS S A EE ZEFPERR . PRAK A R ME Sy 70.96% |, 75 = &
S B E 36.43% ~45.08% 2 [a], SEH{E Ky 41.12% R 8.84% , 4% b Fh[E] 22 AR AN R
T 22T AR A AN [A] R 2 8] 19 2 1 o & s A X AR, MR 4 PRI LIE B BT AR IEMHX T RE
ZEFAKR, KREMHEN S R FE N 25.34% ~ FAR KEHEASE. TUOESRE5RGEA
36.47% ,FIME R 31.36% , J5 2253 BT A3 25 il 22 S KB E A S E SRR F SRR EIEMA R,
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Table 2 Analysis of the contents of different varieties of soybean protein components

e 7S(% ) 11S(%)
Lyl EAR(%)  KiEHEEA(%) o " B BAl A AS BS 118/75

1 4438 +1.83 33.15 £0.95 675 796 861 2332 737 969 2152 3858 165

2 4273 +1.32 30.68 + 1.41 736 953 874 2563 828 1073 20.15 39.16 152

3 36.43 £2.08 2534 +1.05 831 517 347 1695 974 10.17 1433 3424 202

4 40.38 +1.42 3121119 663 859 7.1 2233 10.16 1227 1669 39.12 175

5 42.54 +1.46 3532+1.57 754 927 973 2654 16.14 1875 2159 5648  2.12

6 4127 +2.98 32.89 +0.88 871 652 609 2132 1328 1629 1296 4253  1.99

7 39.20 £2.15 29.54 = 1.43 563 752 51 1825 10.14 1418 1591 4022 220

8 44.70 £1.31 3647 £092 639 721 378 1738 1152 14.13 1898 44.65  2.57

9 45.08 +1.63 35.18 £ 1.11 832 517 464 1813 1036 13.65 1874 4275 235
10 39.83 £1.39 2858124 619 772 561 1952 1425 1173 17.84 4382 224
11 39.36 + 1.43 2939+156 729 816 437 1982 9.63 1101 159 3654  1.84
12 39.68 = 1.88 30.06 £ 1.91 6.63 518 653 1834 848 937 1491 3276 178
13 39.74 £2.03 2831+084 773 882 497 2152 783 1065 1569 34.17 158
14 40.86 +2.12 29.32 +2.01 624 7.3 877 2214 1263 1432 1829 4524  2.04
15 40.37 £1.76 31.62 +1.73 8.15 1031 806 2652 1401 1634 1697 4732 178
16 4142 +1.31 3475084 728 936 779 2443 1032 1436 1601 4068  1.66
SR 41.12 31.36 720 773 646 2138 1088 1298 1728 41.14 194
FrifE 2 2.30 3.06 090 161 199 323 254 112 148 287 0.30
AR S ZR(% ) 5.60 9.75 1244 2083 3079 15.12 2333 801 857 697 1538
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Table 3 Analysis of the character of different soybean varieties of tofu
BAEE WAAEGE) TRMRGe ki) 00 e PO e O
1 190.42 61.16 70.53 276.86 0.67 0.34 769.53 0.37 0.04
2 178.63 68.53 72.41 169.74 0.71 0.31 875.53 0.15 0.06
3 164.32 65.63 67.63 213.97 0.64 0.38 254.84 0.29 0.04
4 246.84 71.45 65.63 153545 081 0.28 853.84 0.18 0.03
5 341.85 76.09 58.42 176498  0.66 0.37 151432 022 0.03
6 25742 74.36 69.63 1986.76  0.72 0.33 1314.31 0.16 0.08
7 182.56 83.42 73.74 1226.64  0.67 0.39 1123.64 048 0.07
8 235.63 82.62 77.32 987.53 0.83 0.37 975.85 0.15 0.05
9 275.42 75.61 70.35 1178.64  0.76 0.41 1430.74  0.12 0.08
10 309.53 35.48 80.16 987.53 0.71 0.45 945.74 0.14 0.09
11 314.74 80.16 58.63 175497  0.82 0.28 1021.53  0.12 0.05
12 330.42 82.31 71.42 132675 096 0.39 768.63 0.11 0.08
13 265.52 77.24 77.42 679.53 0.78 0.69 1096.53  0.14 0.06
14 235.64 73.85 70.15 732.72 0.81 0.14 954.84 0.15 0.07
15 278.85 75.21 73.64 806.64 0.38 0.27 873.74 0.23 0.05
16 215.63 77.74 78.32 985.53 0.84 052  1137.63 036 0.07
SEXE 245.21 72.55 70.96 1038.39  0.74 0.37 994.45 0.21 0.06
brifE2E 61.55 11.62 6.27 555.23 0.13 0.12 295.82 0.11 0.02
AR EZE(% ) 25.10 16.01 8.84 53.47 17.28 32.66 29.75 51.73 31.64
K4 ORFEREMFE A0S SR B AR Z A AR GRS B
Table 4  Correlation analysis of soybean protein components and the characteristics of tofu
fibs EHB KEEH o a B 78 A, AS BS 1S 118/78
WHEAE 074 0717 -073" -065° -061° -071" -0.18 0.50 0.69" 070" 075"
FHAEE 076 0.62° -078"" -058" -056" -073"" -021 0.49 0.67" 072" 078"
PRI 0.58" 0.72"" -0.26 -032 -051° -0.48 0.48 0.44 0.71"" 0.64" 0.72""

T p<0.05 5B, p<0.01 ERHEBE,KS .,
VL B NS T & e R s = BRI D S Ee o e = R DRl 19
o A A SRR AR M A 2

AHME T R W R SR I 4H o0 T 7S WL &
T 5 IR AR R | TR L s W
A ZR  Hor o SV 5 1 5 S0 VR R R T LA R
PIEW R SR E R, o WA B WS
LRI T IS R A R, BIA S
11S WP 5k 5 i 5 IR ISR | T L5 2 0y S i
TEAEE R S5 AR K PE R B IEA G FR L 118
LAy A, RSN AS WP L B 5 4 TR AR AR G MEAR
L, {H BS WL E 5 S IR IS R T HAR AR
ARPER S S B B IEAR DG E R, 11S/7S 5 =10
ShRZ A R B A G R, KL AT 5 K%
N T REGEAHNS S GBS RPN —3,
B LTS 5 o b i 1 R 2 5 Al o 2 085 10 75 38 R {1
FRME R s, 3R T 7S A 1S S LR W] i ) e
PEUESE R, BFSE 2200 7S WL FLALPERS 3, 11S
L1 e A R, DL AN ) R 1 A L A i 22
SR 3 L i TS — i SR
24 KREZEBESSEBERASERMEXYE

CE B R T S S R 4, B
AOFE SRR Bl B R R e 25 | 1] A R L M

VL DAAHSCTE AR B e T B ) vl He 2 R B s
FEME TP . S8 BRI e 45 R Nk 3 iR, [\
B R AR 1 4H 43 5 T BT R ARORE DGR S AT, 4
W5 Pimns

e 3 Ty 2250 M &l RN, B 45 01 BT A S 4L
22 ARPEEHRECR, A R RAE 17.28% L |, Hh o
JEE R B () A S SR B, SR 53.47 %, HUE AR IR A NI
PE B (S M RS TR B . B R 9 AR kT
Sk 169.74~1986.76g, SF-14J{H 7 1038.39¢ , 5L 4= (14 25 1k,
JE RIS 0.38~0.96 , - #4J{H Sy 0.74 , B4 1) ZE {69 [
47 0.14~0.69g , F-9{8 F7 0.37 g, J5e 25 14 (9 28 408 Bl
254.84~1514.32  SE{E Ay 994.45 , NHIEAE (14 A5 4. 3t BBl
4 0.11~0.48g, V-34J{H 2l 0.21 g, A1 52 P iy AL 463 Bl R
0.03~0.09 ,F-¥J{E K 0.06 . 3 2 S HT45 A1 &5
PR 2 22 S ok, A L 5088 o M O T A AR R 2
SRR L FEAAS MR RESSIREM.

FEEE 50 5 T8 BT S 80 ATAH S AT 1
G, S TR R S R SR R R A S RN B
(BRSPS & i 53850 A S 80 (B B e = ak
e S 2B A DG, P R B IR A B R R ]
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Table 5 Correlation analysis of the soybean protein components and the texture of tofu
2R EHR OKEEA o @ B 7S A, AS BS 118 118/78
T -031 -0.70"" -0.42 -052" -058" -051° -0.21 0.11 0.65° 059" 072"
Sk -023  -063° -055° -0.I8 -0.76" -072""  0.19 -0.15 0.42 0.37 0.58"
BB M -0.15 -062" -074"" -022  -053° -077"" 0.08 -0.34 058" 0.40 0.63"
WeEME  -006  -042 0.2 0.43 0.55" 0.51° -0.21 0.44 0.35 0.38 0.48
N Mg 0.10 0.07 0.03 -0.23 -0.20 -0.30 -0.14 0.42 -0.09 0.38 0.68"
[ g -0.15 -075"" -061" -0.12 -055" -0.68" -0.26 -0.18 0.48 0.43 051"
KGEELS TS WIS R T SIRA RS 3 &)

FIEAHRE R, SIHEMH2 — R OHIE KR 2, 5H
fily B A R 2 0] 2 2 A G oAl S UM SC S R,
Hrh 5 e R R E B2 BN R, 5
TEEEAN I MR WA TAHDEIC R, 7S A4 Y o AL
TR SRR EN R ETEICC R, B WAL TR S i
SEWRETASEER, YU B 7S WA ETEIR R
BE L REAR T U B AR E . RG4Sy 11S 3%
TR T S R R R 2 AR SS N, S EA R AR
ZIAA R — I EAHSCOC R, Hirh A3 VAR AS SRR
T 5 S AR A W B AR SR (] BS S
S S A R R W PSS R, AR
B 11S WA B T T S8 ) Bt ke

118/78 5 G i B B F IEAH K C R, St
P k5 PR R R O L S G IR A S e R, X UL
11S/7S PR #8514 K & s Rl JUT il B % 080 J5 44 4
PR AT
25 EEEMMRERNELES T

B T A R AR KPR DA B TR A 45 T 3 AR S 4K
VBN H AR5, X 16 Fh K & 5 Fh 3 AT SR 250 Hr 3 43
2, G5 RANE 2 PR

ME 2 BIEE P FE AR DL b =20 58T
MIEPRF LT 16 R R T MR8 3 25, 55— i
A 35 JBA 43 JRAk 48 JRAk 67 Pk 8 5 HE
40 F5H 71 FTEAR 17, L 1 8 B S AT SIS AR |
PR AR SR e R A X 45 22 5 58 2K O e 1 24
e 57 28 132 1001, LA | 3 ok &7 5 B i il 528 (45
SRR L K 5 R R AR o A3l R A SRR 5
9413 Hht 13 HHE 20 A E 55 FEFE 56, L4 15 Fhok
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Fig.2 Cluster analysis of the characteristics of quality of tofu
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TR 7S NP R LT S B R S SRR E MR, AN [RIR
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i 5 G B S AR DG, 11S 214 K HO A B T
SR SEEEF ., B 11S/7S LhE RS, S A5 5
RO s
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