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Abstract

We selected five major factors among soybean curd processing parameters based on pre-experimental
data, which were significantly affected on the quality of soybean curd product. The selected five major
factors were coagulation temperature, coagulation time, pressing pressure, coagulant concentration and
soya milk concentration. The changes of the sensory hedonic scores of soybean curd product on the pro-
cessing conditions were analyzed by response surface methodology. The 27 experimental points were
designed using a central composite method. Affecting factor for the sensory hedonic scores of soybean
curd product was arranged according to soya milk concentration, coagulation temperature, coagulant
concentration, pressing pressure and coagulation time. Soya milk concentration and coagulation temper-
ature were significant factors at the 5% level. The optimum processing conditions for soybean curd were
coagulation temperature(60°C). coagulation time(27.2 min), pressing pressure(45.45 gf/cm?), coagulant
concentration(1.44%) and soya milk concentration(5.0 °Brix). The sensory hedonic score of soybean curd
product was 6.2 with above optimum processing conditions.
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Table 1. Factors and levels of soybean curds manufacturing

o] Table 13} o] FF& f_go}oq —L{-l?g
Ne)

S B ool A Aes

G ot sl A WE) e Ee A
#22) N)sw Gge zabslr] flskl Bamal,

3]
oA+ E A=A Bl Wk A ¥ (response
surface methodology, RSM) 52 ZAWHE o) &
selon BE EAREALE SASE o] &8 THSAS,
1993). olxtthaks] A3 22 thah ot

Y=Ag+ AiXi+ AsXot AsXat AsXet AsX s+ AsX®
+ A7X Xt AsXs + AsKs X1+ AoXsXo+ At
X+ AKX+ ArsXyXot A1aXaXs+ AisXi
+ A6 Xs X1+ A17XsXo+ A18Xs X5+ A19XsXgt Azo

X5

G714 YE EEWez Azd e gxHel
40 7)550|%, X, X, X, X, X EPuS
olm A= 7 X,o 7 =

A T 100 g A(20~22°C)0ll A 244 7F
Fid AN 3 A-We] FF/4 1000 miet
7 blenderS ©)-&ale] 347t wlHE O wixs
olgste oo r FHE ARsUth B A
oA Rl A P st A
H-(grape seed extract)S 150 ppm 71331t} 11]_,_
¥ Ees sy 2o e wukelwA ZAs &
O Y

FEEG. 0. 0°Brix)ol L 7IEoR AT
(1~5%, wiw)2l $IAE 442 (60~100°C)el A
drretaink g A7 § G4 A2H5~45min)
AL U AR EFE DA AU (1818~
7273 gffem®) O Z A7 FOF Rl R A

Coagulation temp.  Coagulation time

Code

Pressing pressure

Coagulant concentration  Soya milk concentration

°0) (min) (gffcm?) (%) (°Brix)
Value

Xl XZ 3 X-l X5
-2 60 5 18.18 1 3.0
-1 70 15 31.82 2 35
0 80 25 45.45 3 4.0
1 90 35 59.09 4 4.5
2 100 45 72.73 5 5.0
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Table 2. The overall quality hedonic scores of soybean
curds by processing variables

X, X, X X,

X, Overall quality hedonic score

-1 -1 -1 -1 5.15
1 -1 -1 -1 1 6.38
-1 1 -1 -1 1 6.38
1 1 -1 -1 -1 3.46
-1 -1 1 -1 1 6.27
I -1 I -1 -1 3.87
1 1 1 -1 -1 5.67
1 1 1 -1 1 5.07
B S 1 1 5.64
1 -1 -1 1 -1 421
-1 1 -1 1 -1 5.14
1 IR | 1 1 4.67
I -1 1 J RS | 6.40
1 -1 1 1 1 4.00
-1 1 1 1 1 5.33
1 1 1 1 1 3.73
-2 0 0 0 0 547
2 0 0 0 0 3.79
0o -2 0 0 0 6.21
0 2 0 0 0 5.79
0 0o -2 0 0 4.64
0 0 2 0 0 5.57
0 0 o -2 0 5.00
0 0 0 2 0 5.00
0 0 0 0 -2 5.36
0 0 0 0 2 479
0 0 0 0 0 5.07
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Table 3. Analysis variances for the effects of five process variables on the overall quality hedonic scores of soybean curds

Factor Sum of square Mean of square F value Pr>F
X, 5.971265 0.995211 4.36 0.0481
X, 1.600045 0.266674 1.17 0.4275
X, 3.014832 0.502472 220 0.1798
X, 3.928781 0.654797 2.87 0.1126
X 6.107463 1.017910 4.46 0.0458

w

Table 4. Regression coefficients of second degree polynomials
for the overall quality hedonic scores of soybean curds

Parameter Estimate
Intercept 5.043928
X1 -0.495446
x2 -0.052113
X3 0.134554
X4 -0.044613
X5 0.079693
X1*¥X1 -0.100223
X2¥X1 0.091831
X2*X2 0.242277
X3*X1 -0.084419
X3*X2 0.190581
X3*X3 0.018527
X4*X1 0.053081
X4*X2 0.110581
X4*¥X3 0.146831
X4*X4 -0.007723
X5%X1 0.033290
X5*%X2 -0.141710
X5%X3 -0.447960
X5%X4 -0.552960
X5#X5 0.011027

Table 5. Determination coefficient of second degree poly-
nomials for the overall quality hedonic scores of soybean
curds

Regression R-square F value Pr>F
Linear 0.4964 8.46 0.0109
Quadratic 0.1055 1.80 0.2474
Cross product 0.3277 279 0.1106
Total regress 0.9296 3.96 0.0475
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Fig. 2. The overall quality hedonic scores of soybean
curds as related to coagulation temperature and soya
milk concentration.
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