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Optimization for Germination of Soybean using Response Surface Methodology
CHAI Yu-hua',XIE Feng-ying” ,PAN Ming-zhe’ , XU Ning’,SUN Li-na’

(1. Engineering College , Northeast Agricultural University , Harbin 150030 ; 2. Food College , Northeast Agricultural University , Harbin 150030,
Heilongjiang, China)

Abstract: The optimal condition of soybean germination was studied by the central composite rotatable design with three varia-
bles including germination time , temperature and relative humidity. The increasing content of amino acid nitrogen was the eval-
uation index. The results indicated that the effect order of three factors on the increasing content of amino acid nitrogen was as
follows ; germination time ,relative humidity , temperature. The canonical analysis revealed that the optimal conditions of germi-
nation was 13 h,30°C and 65% relative humidity. Under optimal conditions, the predicted increasing content of amino acid ni-
trogen was 0. 8868 % ,whereas , the varification experimental result was 0. 8898% .
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Fig.1 Effects of germinating time on
the content of amino acid nitrogen
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Fig.3 Effects of relative humidity on the
content of amino acid nitrogen
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Table 1 Analytical factors and levels for RSA
K55 4ifi level and cod
R Z Factor lJ(:F 5 Ym At Ocve and col el
i) Time( X, )/h 10 12 14
L Temperaturle( X,)/C 25 30 35
T2 E Humidity( X5 )/ % 60 65 70
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Table 2 Program and experim en tal results of RSA
X, X, X3 Y
e mlE L wE LIRS A N
Temperature ~ Relative Increasing content of
Time /h
/C humidity/%  amino acid nitrogen/%
1 1 0 10 0.8138
2 0 0 0 0.8493
3 0 1 -1 0.7420
4 -1 1 1 0.5980
5 0 1 1 0.7638
6 0 -10 1 0.7160
7 -1 0 -1 0.5893
8 1 -1 0 0.8338
9 0 0 0 0.8421
10 -1 0 1 0.5258
11 -1 -1 0 0.5470
12 0 -1 -1 0.6918
13 0 -1 0 0.8457
14 1 0 -1 0.8238
15 1 1 0 0. 6548
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Table 3 Analysis of significance for regression coefficient
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Table 4 Test result of significance for

regression coefficient
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Source df F value P value
squares square
I 335
I V157 9 0.183208 0.020356 34.43 0.001
Totalmodel
— YR I
.U\ 5 3 0.127858 0.042619 72.09 0.000
Linear
— IR
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Fig.4 Response surface diagrams and contour line maps

for amino acid nitrogen, temperature and relative humidity
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Fig.6 Response surface diagrams and contour line maps for amino acid nitrogen,temperature and time
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