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Abstract:Using Soybean whey fermented liquid as a coagulant for tofu solidification process,the effects of water-to-bean mass

ratio,boiling temperature,amount of soybean whey fiennented and boiling time on tofu quality were studied by single factor

experiments.Using tofu yield and protein content as indicators, Box - Behnken experiment combined with response surface

method to establish a second-order polynomial non-linear regression equation and data model to optimize tofu technology.The

results showed that the optimal processing technology condition was a water bean mass ratio of 6-1 kg/kg, cooking temperature

was 105.7 T , cooking time was 5.8 min, and the amount of soybean whey fermented liquid was 26.3%.Under the optimal

process conditions, the yield and protein content of tofu obtained from the tofu fermentation broth were up to 255% and

11.12% ,respectively.At this time,the moisture content and water retention of tofu were the best,which was better than similar

products on the marketThe production of clear soybean whey fermented liquid tofu would provide reference value.

Key words:technology of pulped by soymilk and dreg repeated curing soybean whey fermented liquid point pulp tofu process

optimization
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Fig.l Technology of pulped by soymilk and dreg repeated curing process flow chart

175 20002 47 77 52 1 % e R il e g i
KNEE AW E RS i A TRS Y E 70T
fE(1) - 100 g&jEg oK oy 2 10%0, s e o T4
0.1 g,k be4.3 9,55058.6 9,25 1/515.7 g,
£611.2 kI 23 - Takahashi<g(a)yi\ g, F s BB REERL
5, FRVE 25953955 A0 9p8 ARG 2= [T =i i TUE =
HEL ] 9 RE » SR EEA b e AR SIRK O IESR - S E =
E RS E SR EE HATE R H H g & a2
SRR EIERIRE SRt a0

& ey SN TAEL R B = IS 3TN
ok BEEREES & — 2R RELZITE
ZRIAR RS TR T e g A= o e iy =i T
FRIEALE S IRGA BRI S S5 U7 5] e =2 e il T2
IR T Z 5K T Z4) A I T2 N i
R R TS S RIS — P 5 R P 22
o A S ) BB B SR — AR U0k o K
HEILFEIIE T2 IR T th R A
T2 & ERAE A T ISR R fe AR SRy # T
Zila) o TERIRIE FLEN T 2R 28 = IGE I W I =R
ST ZRAY R L {55 HL S5 (AR AR R AT s/ D S o
KA 2 2 B (o g R ; [RIAsf it S g E Al
IR EE H B A E AR E WY ST R IR G5 AL B S S
HYHF 7RO A S5

IR R R R SIE AT AR T AR Y SR LS
2 A ] A A Py — st 2R e B [ 7T A TR
BB A FH B L B 2 AT 2Em ™ 2 B AT NS )
s L ZF5E A X BTN A e B T S5 R A B s
IR ISP 15 T B SIS Y B EGTIY S5 &
PR, sl S5 ] FH A FH 05 R R IRl SOF I
R SBEET A T iR K BG4 T L YRS TR
T ] A e i e T D25 U0 b 2 9 07 TR 1 i S e e 71,
oy 2R T A L B SR AR R, SR ARk

T T ARITE LA G R SRR R S T
s AT PR KM E S S ARt =R B
WP [E] it 25 v R R R Y ER AR e
E e L == FEN N iy St N (S e u IETR
AIHFESRH R ETEHIIN T 575 LR K &
B R/ 0 & S VTP EF IR 77K
bb - IO S8 IR [A] DA S S5 A I RAN I B2 N &L
& BTy s2n DI eSS EE ey =B A EEH e
8 W EOE R IR SRR A L AL A TR A R
FYFR S FRFFIBE G A PE:

A MESTTE
1. I pprtsLes
K SIS RN o (2B 4 )5 & 5 38%0),

190 202042088

EERHT T A R S A RN T SRR O
I T T3 AR 4 N BRI B B 53
(B LY B 5L S R A IR A SR & oAt
R 7RI L)y [ S A 2l

MZJJ-1 O.2mfiziztEnt  JEStRFS-FIRBERHY
FHREAELEL2048I da 7 K57 HER S - SRR S5 (Y 25
PR T UV-1780%4 25 40T I 5556 RE T 3
SE Rk 2e A TR o 7] UDK139%0 5] (G 22 S 55 A
#] VELP y&7:VELOCITY18R 7y &5 =t4 RsEs.ra
FLBEAFIND 35 ok 2y GZX-9140MBEZ: e #4&% X,
FRAE _E AR a R A S BT ik &)
1.25:56755%
121 a5
1.2. 2 555 & WEm bR AN S — BB H I 5%
B T ERE NN AT Y S RN R A T,
S BUAE A [E R 8] S R ) 55 A s e pH-
TE NSNS ST e O R R R e pH &
BT M S Y A B A (]
123 wEmmsrTErslis  Psed Ko Eox
AT A SE G SRIN SRS KA 4 SR 2 R 28~
12 W fR$E —2OgsE R A P S A A &
P78 s Mo ARl 6 - S R 575 o B s o )
124 eppz=Esnsg EeEKemeib6 Ikg/kg =
S35 rr 105 it 1a16 MiN. &8 & s RN &
30%REEL LIS S B e K s
LA PR THE AR IR /K T b 3 SRR - 200K
A 8] L5 & B RO R I B PR T 22, 9286 /K S 53 Bl ik
ok EmaErEn3 1.4 1.5 1.6 1.7 1 kg/kg w3
SEREESYR995.100. 105110 115+ == 3guf a9 0
3.6.9 12 min w38 & mEre s 79 15% . 20%
25%30%  35%:
125 wigRZ i R Ee AR Db s P 2R s ah o 5R
B T KT L 38 S0 R 2 i e o 5 2 B SR AR
B LIS PR 2 BEE U R (/K S SR PO R 22 =K
SR S T 53T

% a1 SRBG R 2R 7KV 4

Table 1 Levels and codes of BBD
NN
AKT D%
ki AR psenpmcarn D7
[Gig={s" . RONINE
(min) ()
(kgrkg) (%)
-1 51 3 100 20
0 61 6 105 25
1 71 9 110 30



1.2.6 G509 o5 & TR S SR s
He Calss & )7 53 il E -

TSR (96) =R S HE /K
R e X 100
1.2.7 S8 (1R MoK 55 S g il a2 28 1 o 2
2= 05%GB 5009.5-2016[21] 7K 5r& g E 2
i@ GB 5009.3-20161x:
128 s oK rEry i E AR (WHC =g
Pupp - Snghiry 5 520 T 2 - RS DS KRG FREL
2.0000 g G5 =10.0001 g g i T es e T Rk He i
rrg50 mLss. oo 221000 r/mingssias, .10 min
EEAICTE W, 2T 105 F FreEiEas

W)

WHC % =Wl ~W* x 100

Wi

= WHC 3= S sy K M,
e E YRR g
1.3

sz IBM SPSS Statistics 22 4= Origin 9.0 #x 4
1 =z Design-Expert 8.0 174 e iA B 5347 H A 4H 52
9% 2 = B
2458505
2. L B S R bR SE—

W WA (Al R A s R pH Z
W, R FETENE BT (2 T 2R O NRehe & S IS
R (B3 o PR Ri R A B A (] i b IR E RS 75
SRR R P A T YRR I VA AT S R R
R [ R, BCE & R PH IR e A T
FefriPUsi A b, M SRR i AR 5k oy B2
Sy R B 2R (1S R BT S AR R I 2B
mEE MR T 12 s sz Ae e Res &
Bl E Mt > 2R REESS - 45 b SUE R ISR
EiErE12 hzets =g pH . & CBsns S AT 5k
PSR AR ST PR F R A TR RE RS PH & e

= 1
SWerk 2+

2RI 18] S S0 A B i p HR e FEE Y 5210
Fig.2 Effects of fermentation time on pH and
acidity of soybean clear fermentation broth
MR IR E/ N E RO R A S
P<0.05 &2~ 11 [&]:
2. 20K T R L 3 A W I TR R
baE S K SLsT E EE RIS I B RVS B
JE e i R S AR SR D Ea s (A RS T

Vol.41,No0.08,2020

6 9 12 15
RIS E](h)
AT (A X 07 & T R 2R 1 B Y 2]
Fig.3 Effect of fermentation time on protease
activity of soybean clear fermentation broth

JERE (ES o RS K B AR S 8 1 TR
PR AN II— 7 S0 S5 LIRS, ToE R R
P EETRIE A ESTY = BN RE e AN LI N 8L
{5 H BT AR A 58 22 B P = 4R 28 2571~
B, T SO ES PA 28 25 R 8 T 1 7K S5 0 #0
JEHI K o2 EFIERAK MRS » MBS RS/ K BT 8 EL
HYIE DN &5 &R TP S B8S TAER O B RY & 2
b s RIEIRVV NS Y SONE= St 1ot ol Ko == 254 il
T - B K T B b i — SR R R
B a8 MR RETZ E 2 1y £ 1 5T EEHL
Iz [a] = £ P 28 45 44 LYK o3& B B oKt
bEZ [ - SR EAF IR EEE T a8 515
HIF/KEE EIEROK M2 B IEAE S ST
FEAEFRF

an

g 2(%)

—
jamsd

<V KE TR e E AR E O 5 & 81952100
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on tofu yield and protein content
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content and water retention of tofu
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Table 2 Experimental design and results
for response surface analysis
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Table 3 Results of variance analysis of tofu yield test

B HE FE PE EEM
14 1047.13 145.51 <0.0001 ok
1 40.33 5.6 0.0329 *

1 56.33 7.83 0.0142 *
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Table 4 Results of variance analysis of tofu protein content test
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