R EmiB Modern Food Science and Technology 2021, Vol.37, No.10

FREFMEERIW I ZMML

s, JRY, BRE, XEF, AE, g, ARG
(BRFAFIRR B EFE TR, 2h|l ST R#d s € E50E, Hdhakrm 422000)

THE: A A REAE T L RORNAR, ZREA T EFAFRERE X EROTREHELERIE, XA Box-Behnken
PSUARI TR, TR BRI, AR, AR e 2 K B e A 2R SR (R BORAE. KA ARk )
WFn, EEREREERE, A2 BFEFRGRAEHa AR E e S @RI, BT Eafe X EAER AT, AR EHES
JB L L BATHRAC. 45 R A Sk b RF) Kb A RUR L AR ) e 2k KRR E T 2 SR A1 B3 £ R (p<0.05),
FAETEAMA: 2Kk 14 (kgkg), AR 6.0min, AFIREA 105°C, B HFLBERME 2650%, AT LA THIELE
11T EAFORA S A A 22409 ¢/100 g. 8.68%, HoAMALIn T THHIMEG) 2 BIFHEIRE 33.15¢/100 g, FAMAERE 3.29%.,
FIAMAE £ Rk T O EA AT, THERS R, SO0 2/E.

KR B, LEAARR; ARE mEERAL

NEES: 1673-9078(2021)10-188-196

DOI: 10.13982/j.mfst.1673-9078.2021.10.1087

Optimization of Tofu Production from Filtered Raw Soybean Milk
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Abstract: Tofu production process by filtering raw soybean milk (FRSM) was optimized according to protein coagulation of fermented
soybean whey (FSW). The effects of the soybean-to-water ratio, cooking temperature and duration, and amount of FSW added on the characteristics
(yield, protein and water contents, and water-holding capacity) of the produced tofu were evaluated using the Box-Behnken design. Based on
single-factor experiments, response surfaces of tofu yields and protein contents were obtained. Analysis of variance and interaction analysis were
performed to determine the optimal process parameters of FRSM tofu production. Significant differences were observed concerning the tofu
characteristics depending on the different soybean-to-water ratios, cooking temperatures and time, and FSW contents applied in the production
process (p<0.05). The optimal tofu production conditions were the following: soybean-to-water ratio of 1:4 (kg:kg); cooking duration of 6.0 min, at a
temperature of 105 ‘C; and a FSW content equal to 26.50%. Under these conditions, the yield and protein content of the tofu were 224.09 g/100 g
and 8.68%, respectively, which were 33.15 g/100 g and 3.29% higher as compared with the values obtained before the protocol optimization.
Altogether, these results indicate that FRSM is feasible for high-yield and high-protein content tofu production.
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Table 1 Level of response surface test factors

e A 2K E%% C%% Dg%é%ﬁ
/(m:m)  BFE/min  RE/C BAE Y%
-1 1:3 3 100 20
0 1:4 6 105 25
1 1:5 9 110 30

&2 TZMmrmitieERz

Table 2 Response surface test results of process optimisation

Ky A/(f;_,’fz)% H?ﬁ; SR P ;fgf’”“ LRAE(I00g) 2REQRAEEY
1 -1 -1 0 0 186.50+0.92 6.844+0.47
2 -1 0 0 1 186.15+0.21 7.21+0.31
3 -1 0 0 -1 180.61+3.38 5.1840.36
4 -1 0 -1 0 184.33+1.15 7.05+0.66
5 -1 0 1 0 184.924+2.80 6.75+0.07
6 -1 1 0 0 183.13+4.25 6.824+0.34
7 0 -1 -1 0 196.49+3.46 6.584+0.42
8 0 -1 0 1 195.934+3.05 7.51+0.25
9 0 -1 1 0 183.2442.82 7.13+0.65

P
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#EER
10 0 -1 0 -1 175.13£2.21 5.02+0.33
11 0 0 -1 -1 182.55+3.53 5.47+0.31
12 0 0 -1 1 194.62+1.58 6.98+0.41
13 0 0 0 0 219.89+0.16 8.58+0.66
14 0 0 1 -1 179.48+2.81 4.81+0.61
15 0 1 -1 0 188.39£1.92 7.11+0.46
16 0 1 1 0 194.13+0.96 6.24+0.34
17 0 1 0 1 195.90+4.27 6.77+0.35
18 0 0 0 0 217.00£2.51 8.68+0.17
19 0 0 1 1 194.13+£3.27 7.41+0.52
20 0 0 0 0 220.25+3.28 8.35+0.12
21 0 0 0 0 218.88+1.19 8.46+0.64
22 0 1 0 -1 183.82+3.48 5.13+0.59
23 0 0 0 0 220.25+0.75 8.22+0.08
24 1 -1 0 0 191.28+4.31 7.55+0.35
25 1 0 0 1 199.80+2.09 7.75+0.47
26 1 0 0 -1 181.85+£3.11 5.32+0.53
27 1 0 -1 0 193.90+3.28 7.31+0.13
28 1 0 1 0 187.88£1.62 7.26+0.21
29 1 1 0 0 196.68+0.78 7.04+0.06
#+< 3 IRBENEARIENNEREERHFEN
Table 3 Analysis of variance of response surface methodology for tofu yield and protein content
L 2BITE EREORSE
FRRA Fif  FE PE REE Fif  FE PE REME
il 4942.59 139.03 <0.0001 *ok 33.52 184.57 <0.0001 *k
A 2K 161.33 63.53 <0.0001 *ok 0.47 36.39 <0.0001 *k
B A AR 14.08 5.55 0.0336 * 0.19 14.84 0.0018 *k
CAHRRE 21.33 8.40 0.0117 * 0.068 5.20 0.0387 *
D 2k KB g 574.08 226.08 <0.0001 o 13.44 1036.11  <0.0001 o
AB 16.00 6.30 0.0250 * 0.060 4.63 0.0494 *
AC 9.00 3.54 0.0807 * 0.016 1.20 0.2909
AD 36.00 14.18 0.0021 *ok 0.040 3.08 0.1009
BC 90.25 35.54 <0.0001 *ok 0.50 38.86 <0.0001 *k
BD 16.00 6.30 0.0250 * 0.18 13.92 0.0022 *k
CD 2.25 0.89 0.3625 0.30 22.90 0.0003 *k
A? 1657.08 652.58 <0.0001 *ok 2.05 158.12 <0.0001 *k
B? 1291.10 508.45 <0.0001 *k 4.74 365.39 <0.0001 Hok
c 1456.22 573.48 <0.0001 *ok 4.25 327.93 <0.0001 *k
D? 1843.48 725.98 <0.0001 *ok 14.64 1128.55 <0.0001 *k
Lack of fit 0.3232 Not significant 0.9933 Not significant
R’ 99.29% 99.46%
Adj. R? 99.57% 98.92%

E ARTEREE (p<0.05) ; *EATFEFMEZ (p<0.01) .
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