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Effect of Soybean Milk Production Technology on Fermented Slurry Dried Bean-
curd Quality
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( College of Food Science and Engineering/Key Laboratory of Food Science and Engineering of Heilongjiang Province, Harbin University of Commerce,

Harbin 150076, China)

Abstract: In order to regulate the quality of dried soybean by changing the soybean milk technology, the effects of soybean
milk preparation technology on fermented slurry dried bean-curd were analyzed. The raw-soybean, cooked-soybean, and
soaked-soybean were used as materials. The uncooked soymilk was prepared by grinding and crushing method. The water tem-
perature was set to 10, 30, 50, 70 and 90°C. The raw milk was prepared by uncooked slurry and cooked slurry. The yield,
moisture content, water retention, protein content and texture of fermented slurry dried bean-curd were determined. The re-
sults showed that, the yield, water content and water holding capacity of the products produced by the uncooked slurry were
higher than uncooked slurry. The yield of the uncooked slurry made at a temperature of 70°C could reach 193.4%. The pro-
tein content was increased with the increasing of the slurry water temperature in all test. The protein content of dried beancurd
produced by the cooked milk method was higher than that of produced by uncooked milk method. The protein content of dried
beancurd produced by cooked-soymilk method could reach to 22. 6% at the grinding water temperature of 90°C. The gummi-
ness, chewiness and resilience of dried beancurd were decreased with the increased temperature of the water.

Keywords: Fermented slurry dried bean-curd; Ground soybean milk; Crushed brew soybean milk; Technology of soybean
milk ; Quality
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Table 1 The yield of fermented tofu by different treatment (%)
B 1% Preparation of cooked soymilk

R

- Xk ik

Preparation of uncooked
Uncooked slurry Cooked slurry
soymilk
10C 30C 50C 70C 90C 10C 30C 50C 70C 90cC

tdliic) 5 4

152.1£3.1b 144.722.8¢ 152.5£1.7b 193.4+2.3a

Soaking bean ground soymilk

Bean ground soymilk

70.7£1.3b 541:0.6e 56.4+0.3c¢ 826x1.3a

PR

Cooking hean ground soymilk

43.2+2.3b 35.1£1.7d 37.1+1.3¢ 47.0zl1a

BT

Crushed soaking bean

56.8+1.9¢ 68.4:2.0d 82.4x1.8a 73.6:x1L9b

e i
83.4£2.1a 76.5£0.6bh 63.9£1.2¢ 555:1.7d
Crushed bean
AT HIEE
7.7+1.2e 9.7£3.0d 13.7+l.1a 11.92z1.9b
Crushed cooking bean

141.1£1.6d 93.2£1.7e 141.9£2.3d 143.3£2.2¢ 159.6+2.1a 155.12.2b

55.3£1.1d 44720.6b 29.1x0.7d 28.4:1.2e 485+1.0a 3L5=zl6¢
30.6+1.3e 26.8+1.7b 29.9xl1a 15.0xl.le 23.6+1.6d 247+0.8¢c
70.6£1.3¢ 27.3£1.2¢ 29.7+1.8b 33.4:0.7a 23.7x1.3d 19.9:L1le
2.4xl.1e 30.9+0.3b 32.422.1a 28.6xl.4c 26.6x1.3e 27.9:22.1d
1.0£0.3¢ 5.4xllc 56:09c¢ 632:21a 60:L7b 59=20.6b

RN FHREFR P<0.05 KPR BE. TR,

Different lowercase indicates there is significant difference at P<0. 05 level. The same below.
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Table 2 The moisture content of fermented tofu by different treatments (%)

P % Preparation of cooked soymilk

i 473 WKL

Uncooked slurry

sl %

Preparation of uncooked
Cooked slurry

soymilk
10C 30C 50C 70C 90C 10C 30C 50C 70C 90C
R GER
79.2+0.2b 63.820.7e 78.4x15c¢ 8L7xlla 75.6+0.2d 67.4:0.3d 62.5+1.3e 72.120.7¢ 79.02£0.7a 75.6xl.1b
Soaking bean ground soymilk
HEER
81.3+0.7a 73.3:0.1c 69.4:0.2d 68.920.7e 77.6£0.7b 70.4xl.1a 68.8xLlc 66.4+0.4d 655:0.3e 69.6z1.7h
Bean ground soymilk
AR
73.5£0.4b 77.120.8a 62.7£0.7¢ 61.0£0.9d 55.2+xl4e 64.5:0.8a 58.9+0.9b 59.1:0.5b 54020.1c 47.6+0.9d
Cooking bean ground soymilk
RGBT
75.3£0.1a 73.620.5b 70.2:0.4c¢ 69.6x1.3d 683xlle 653:L3a 63.3:0.8b 62.720.7c¢ 60.2:0.3d 59.9zL3e
Crushed Soaking bean
TR
78.6+0.3a 784x1.1b 77.520.9¢ 75.3:1.2d 73.6x1.7e 68.8+0.7h 69.6+0.4a 63.9+0.6c 60.4x0.2d 58.9x0.3¢
Crushed bean
DT HIEE
74.8+0.7a 71.420.3b 67.7£0.9d 70.6£0.8¢c 648£0.3e 66.2:0.7a 64.4+0.4b 60.6+1.3c 57.4:0.3d 56.9x0.1e

Crushed cooking bean
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Table 3 The water holding capacity of fermented tofu by different treatments (%)

P % Preparation of cooked soymilk

ek Wk

Uncooked slurry

el

Preparation of uncooked
Cooked slurry

soymilk
10°C 30C 50°C 70°C 90°C 10C 30C 50C 70C 90°C
BT
76.3£1.2a 64.422.3c¢ 74720.3a 76.4x1.2a 70.1x1.2b 60.8+0.9d 50.3:0.4e 65.2:0.7c 69.8+0.6a 67.40.7b
Soaking bean ground soymilk
UK
77.2£0.9a 68.820.6¢ 59.1+0.5¢ 61.4:0.7d 740+0.7b 681032 66.5:0.6a 64.2:0.6b 62.620.7¢ 65.60.6b
Bean ground soymilk
Rk
69.5£1.3a 62.8£0.7b 52.420.6¢ 51.8:0.3c¢ 45.8+1.3d 57.4:1.2a 50.9+0.2b 47.3:1.0c 41.1£0.2d 354209
Cooking hean ground soymilk
BRI
T.0£L.1a 67.7«1.1b 6L.7x1.2¢ 621£0.4¢ 61.3+0.2¢ 584042 55.2+1.0b 53.6:0.9b 49.2:0.4c 48.6:0.3¢
Crushed Soaking hean
HE TR
70.9£0.8a 70.0xl.1a 64.920.3c¢ 67.6x1.2b 63.8+0.6c 659:0.7a 66.6:0.6a 58.0:L.2b 56.2:0.3¢ 55.7%0.7¢c
Crushed bean
ATmE
69.1£0.3a 68.920.6a 67.1£0.7b 63.7+0.3¢ 61.5+0.8d 47.0:1.3a 42.8+L1b 40.6:0.3c¢ 351x1.7d 341x1.2d

Crushed cooking bean
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Fig. 1 Correlation between moisture content and water holding capacity

of fermented tofu at different treatments
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Table 4 The protein content of fermented tofu at different treatments (%)

P15 Preparation of cooked soymilk

el

, sk B
Preparation of uncooked
Uncooked slurry Cooked slurry
soymilk
10C 30C 50C 70C 90C 10C 30C 50C 70C 90C
BTN
9.6£0.3d 11.8+0.1c 15.920.2b 20.7+1.2a 20.8+0.3a 10.920.7¢ 12.7+0.3c¢ 16.6x1.2b 21.420.9a 22.6:1.0a
Soaking bean ground soymilk
T
9.2+0.6¢ 10.0£0.2b 11.6£0.8b 142+0.7a 15.3+13a 10.120.2¢ 11.4x0.6b 125+1.0b 15.12£0.3a 15.8%1.2a
Bean ground soymilk
11.8£0.9d 141£0.8¢ 15.4+0.3b 16.0£0.4a 17.1£0.9a 12.420.3¢ 14220.8¢c 15.720.9b 16.2+0.6b 19.3:0.9a
Cooking hean ground soymilk
BRI
6.2+0.7a 6.3:0.3a 6.7+0.2a 7.8:0.2a 8.0:0.8a 6.5:0.6a 6.8£0.2a 7.0x0.6a 7.9:0.3a 81:0.7a
Crushed Soaking hean
L=t i
5.0£0.2b  5.5:0.7b  6.3+0.2a 7.4:0.2a 7.2:0.4a 57:0.1b 59:04b 6.8:0.6a 81x0.1a 7.7:03a
Crushed bean
DT HIEE
42+0.3a 4.6:0.3a 50+0.4a 51:03a 49:07a 46x0.2a 4920.5a 53:0.7a 57x0.7a 55:03a

Crushed cooking bean

2.4 AREHIRIZTRRETHRAE

N 5 FoR , S5 KR AT S Y 15 P A PH g
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7 3T AR 2 AT 52 B P R [l 52 PR e T 2
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RGBT | (0] 52 PR R AR T A T
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Table 5 The textural characteristics of fermented tofu by different treatments (gf)
P % Preparation of cooked soymilk
E N
- ek ok
Preparation of uncooked
Uncooked slurry Cooked slurry
soymilk
10C 30C 50°C 70°C 90°C 10C 30C 50C 70°C 90°C
jERliEN fieqd
1932£44a  1909+98a 1603+123b 1542+134b 1273+171c¢ 2613+197a 1878+160b 1929+165h 1893+132b 1506123 ¢
Soaking bean  Gumminess
ground soymilk e
0.97+0.02a 0.9420.01a 0.88+0.04a 0.80£0.02a 0.82+0.03a 0.90+0.07a 0.95+0.03a 0.85£0.02a 0.81£0.03a 0.83+0.02a
Springiness
[el 52 4%
0.54£0.10a 0.56£0.02a 0.57+0.02a 0.570.01a 0.52+0.02a 0.54+0.03a 0.55£0.02a 0.55£0.01a 0.55£0.01a 0.51+0.01 a
Resilience
LiliTid
1164642  832+21h  840+73b  792£37h  754£37bh  1159+101a 801+56bh  758+45h  656+32h  626+33 D
Chewiness
R s
1536 £37a  1518+78a 14241242 1259+103b 1032+88c 1257+89a 1197+101a 1046£89b  987+56bh  875:45h
Bean ground  Gumminess
soymilk pite
0.78£0.02a 0.76£0.03a 0.75+0.02a 0.71£0.03a 0.68+0.03a 0.42+0.03a 0.41£0.03a 0.4£0.02a 0.38+0.01a 0.35:0.02a
Springiness
Y5
0.55+£0.03a 0.55£0.02a 0.56+0.01a 0.56+0.02a 0.58+0.02a 0.49+0.02a 0.48+0.02a 0.49£0.01a 0.51£0.02a 0.52+0.01 a
Resilience
Uit
9B3+24a  854:77a  803+37a  TS2+37h  T23£53b  1354£102a 1286:104a 1123+67b  1002+89bh  936+77h
Chewiness
TR etk
2319+67a 2137+124b 1893+74c 1637144 d 1564 +122d 2125+187a 1891173 b 1689+109¢ 1598+132¢ 1498+120d
Cooking bean  Gumminess
ground soymilk i
0.44£0.01a 0.43£0.01a 0.4220.01a 0.41£0.02a 0.41£0.03a 0.48+0.03a 0.44+0.02a 0.42£0.02a 0.4£0.01 a
Springiness
Il &
0.26+0.01a 0.2820.02a 0.260.01a 0.26£0.04a 0.25+0.00a 0.19£0.01a 0.21£0.01a 0.24£0.01a 0.25£0.01a 0.2320.01 a
Resilience
T
1982+£98a 1886+123a 1750+98bh  1684+137h 1615+152b 1870+77a 1650 +133b 1503£134 b 1469+120 b
Chewiness
1065103 ¢ 14631202 1356 +103a 1136+100h 1064 £87 b

geiid
1787562  1529+101b 1225+147¢ 1095+98 ¢

B
Crushed soaking ~ Gumminess
bean i
0.79£0.03a 0.78+0.02a 0.78+0.07a 0.77+0.03a 0.76+0.05a 0.48+0.03a 0.47+0.03a 0.47+0.02a 0.49+0.01 a 0.48+0.02 a
Springiness
Il &
0.51£0.02a 0.51£0.01a 0.52+0.03a 0.52+0.0la 0.53£0.02a 0.52£0.02a 0.49£0.02a 0.51+0.01a 0.52+0.02a 0.52+0.03 a
Resilience
il
1462+78 2 1325+87a  1258+67h  1267+98 b  1059+102¢ 1265+110a 1076+87h 1023+78bh 95266 b
Chewiness
TR &
1318 +45a 1106103 b 1095£103bh  943+37h  898+77¢  1049+87a 1057+77a  899+56a  801+76h
Crushed bean ~ Gumminess
R
0.83+£0.01a 0.82+£0.04a 0.80+0.06a 0.78+0.03a 0.76+0.03a 0.35£0.02a 0.35£0.01 a 0.32£0.01a 0.32+0.00a 0.31+0.02a
Springiness
Iul & 1
0.53£0.01a 0.54+0.0la 0.55£0.03a 0.55£0.02a 0.57+0.02a 0.48£0.03a 0.4620.03a 0.45+0.02a 0.47+0.02a 0.49+0.02 a
Resilience
1359+177h 1202+142h  870:67a  857+34a 79056  767+24a

il
1634£24a  1598+103a 1468134 a

Chewiness

0.4+0.02 a

1345+98 ¢

101078 b




4 34

PARAEE . R RE T 2 o T RS A T 613

8RS

B 1% Preparation of cooked soymilk

A &

. Ak Ak
Preparation of uncooked
Uncooked slurry Cooked slurry
soymilk
10C 30C 50C 70C 90C 10C 30C 50C 70C 90C
TR e i
823+33a  802z67a  765+56a  T26:65a  69+74da  T57:56a  722+56a  698:32a  642:32a  654:34a

Crushed cooking ~ Gumminess

bean fited
0.38+0.01a 0.383+0.02a 0.37+0.02a 0.36+0.02a 0.36£0.02a 0.322£0.02a 0.32£0.02a 0.31£0.01a 0.30+0.02a 0.30+0.01 a
Springiness
ol 57 4
0.21£0.02a 0.21£0.02a 0.22+0.01a 0.21+0.0la 0.19+0.01a 0.192£0.01a 0.20£0.01 a 0.20£0.02a 0.21 +0.01 a 0.21+0.01 a
Resilience
il
20605+87a 186298 b 1765+102h 1682+154bh 1634 +132¢ 1962+163a 1907+177a 1735+£137h 1653123 b 1586 +127h
Chewiness
3 i # R RO Re o r S R r = S = I
E e

A5 3. 71 VS 2 5 Ry W P Rk N A
R, G2 BRI LS R R I, T A
LB AR SR A TR R, X ER R T ik e B
ARV I s 1R i SRk 4 Aol AN [) L 3 K 2ot
920G, 2R TR H B AT Py Rk 25 T b 2, R
2l (4% s R SRR R AT ip 2 0 N B AR o R
BORAR BB RAR 22, By e Js IRkl B T B
MEATASE X oAb PR AT A4S B B v 1 B A R
TFIER LA CaSO, g [ 71 2% 8¢ A 3 ok MBI ik
FTEEMBERR, MRS AL RS T
AR AR 45 B AR I, A ) SCHR & 9 3K pH
T LASY Wi 5748 T8 i, 0 O o B A e s
Kim""* (RIS 7 5 0P S A0 R 1 451 T 1 25
FIA U A R e M, ) B PR 25 14 T 2 1 e i
WIS R B - B - hEkh TE
FITE PO IR 0 T K S A i gz o iy A
PRI R AE R B ), 88 1 AF R PR A5 1 T e 45
HEZHKIER, FETIRK G THERRKETZE
ARG SRR IR, SR

02 A o TR L I 1] o S W B R
ISR A Y, KSR M T TR 48 2 5 350 R R 45 0 3
B U R, DA AT 8 R KR R) R
N2 FEOREE5 M IS F i, S 1 S8 PR
SR, 5 A AR KA BT CREME TR
WE L AETRARES W T30, e KR
AR, FECT 2O R B ARG
TR E T RERN T T, KEELE Byt
B kESEAR G E KEEEASERLA R
AR S (HRAR R G ST I PR K S K gy
el A R R A S BT = A o =R aa o o LA
nJaeEm TR A B S, EH AL T

Zoad AR SRR I B IR S B8 1 W 45 25 4, 53
HoK Ay AR AR AR

R T ) 5 305 %o = BB R 43 i A o6
BFFE i/, Bt 5 8 LASE 5 JEORHRIE A 1 206
ARG 4 Y BB SRR IR T 8 A B T ™ i IR R
I L SR b A5 b B 2% K 6 Y 7
B R S A S, M TR, S
I P B 55 WL R [ 5 M A A I 3 TR AR G s 2
T MEL I (R A7 A S R R DG, B T R 1
TR 0.30 ~0.48, [ H:k 0. 19 ~ 0. 28, I 24
SIS G TR E 2 T S S A HN X
T BN R 22, 29T PR AR, RIS R 2 50
A B RIVE ST 15 R A I A Y
T RRARR AR

TF 98 45 5 26 B 2R 1 0 3 BB AR ME A 1 i A5
PRARPELS BB 0 2 T T A IR B T A4
TEG A i BT, =i SR R JEORHAE P T
4 NBSSRIEHIVE C TR A1k, U0 BT R H 1k
PR A HEAT Y T A B, A I B AE 5T N %
JEPIRE S K ) T3k 3] 5 B 5k AR 9 3R Wy SR
ASAH L s (8 X6 EE AR o

4% #®

=A

JEURHAR AN T Ak 88 77 5 ol 8 i 82 A i 3 7 =0
WK AR H AR KR ROKPE R A R
JANHERA BETE R . AEAE G BT HE, A
PR ORI i B 5L Al A K o3 e PR OK P R
F B 2E MR v T AR B R B i
M | ol 2 PR . B HOA BT AR B
T KR PR SRR O TR B e IR o
YRR G o BRI B T, S A R SE T
FERAR , He ARSI BT 70°C I, 1 5 R A v
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2R ) SRR R T T e A RO
90°C, AR G R HIAIIE TS L H &
AR RN 22. 6% 5 il SR OK IR SO N BT SR 05
PEBAT 5 PR, WEL I A0 52 3 e i ) S 7K i Y
TRzl PIGEHA T TEA SRS TAK
L ARSI ER BT LB E SRR ST A
P S ity 238 B DR | A 253k il 45 15 ) b A [ 52
P FRGGE, G s | (ol 2R B R R
Wi o LAFRILTE A JFURE, B OK IR 70°C, SR AR 3
VEWIAE B 5L B AR Y R ] DA E) 193.4%
Ky i 81 T% , fRAKAE 76.4% , 3 H & A
20. 7% , e PR 542, 554E 0. 80, [n] &2 4 0. 57, NH g
792,

S 30k
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