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Table 1 Factors and levels of Box-Behnken experiments
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Figure 1 Confrontation test of Aspergillus niger(A)

and Saccharomyces cerevisiae (B)on plate
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Fig. 2 The results of single factor experiment



HFA0% 5

O 5 EOBE 2020 4R 105

2.3 WA

A B PR 3R S 0 295 50 X e b L IR 3 R R T I (]
Ve B T SE 56 (% 2) . ia ] design expert 8. 0. 6 43
B AF AT U a8 2 6 B di , — vk & 1Al A 7
FRAT

Y=57.264+0.53A+0. 25B+0. 40C+0. 20AB—
0. 26AC + 0. 14BC — 0. 16A* — 0. 41B* — 0. 50C?
(2,

% 2 Box-Behnken iZit R &R

Table 2 Experimental design and result of Box-Behnken
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17 0. 000 0. 000 0. 000 57.03
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(SOD) , peroxidase (POD) and catalase (CAT) in red clover were measured under different degree of drought
stress. Results showed that among 3 materials, the MDA content,activities of SOD and POD in R was the high-
est. The contents of LWC and CHL of 3 materials decreased gradually with the time of drought stress,contents
of MDA and SS increased gradually,and activities of POD,SOD and CAT increased first and then decreased.
From the interaction of red clover materials and drought stress days,the LWC and CHL of R varied slightly,
while the contents of SS and MDA varied greatly, the activity of SOD and POD in leaves was the highest. Com-
prehensive evaluation based on the membership function method showed that R had the strongest drought re-
sistance,followed by CK2 and CKI1.

Key words: red clover;drought resistance;membership function;comprehensive evaluation
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Optimization of soybean meal fermentation conditions
by using response surface methodology

YANG Xiao-ting, XU Li, TIAN Yong-qgiang

(Academy of Lanzhou Jiaotong University ,Lanzhou 730070,China)

Abstract: Soybean meal,bran and molasses were used as raw materials to ferment protein feed with Asper-
gillus niger and Saccharomyces cerevisiae. The effects of inoculation amount, temperature, fermentation time,
ratio of raw material to water,amount of bran and molasses on crude protein content were studied through sin-
gle factor experiment. The response surface method based optimal fermentation conditions were as follows: 25g
(90% soybean meal,7% bran,3% molasses) loaded raw material,0. 375g MgSO, ,0. 25 g (NH,),S0O, ,0. 25 g u-
rea and 0. 25 g K, HPO, ; The ratio of raw material to water was 1:1,and the microbial inoculation amount was
16 % ; The fermentation temperature and time were 33. 2°C and 86. 6 hours. Under the optimal fermentation con-
ditions, the crude protein and true protein content reached 57. 59% and 53. 65% respectively, which was 17. 42%
and 24.59% higher than the control. The number of viable microbe reached 3. 62X10° cfu/g. Urcase activity de-
creased by 92.41%. The optimized combined fermentation could effectively increase the protein content,degrade
the macromolecular protein and antigen protein,and improve digestibility of soybean meal, which was suitable
for the industrial production of soybean meal fermentation.

Key words: soybean meal; Aspergillus niger ; Saccharomyces cerevisiae ; solid state fermentation; response

surface



