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Fig. 1 The activity produced by different strains
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Isolation and |dentification of a Strain Fermenting Soybean
Meal and Optimization of Fermentation Process

ZHANG Bei-Li, HE Gen, PI Xiong-E, WANG Xin, MAI Kang-Sen, ZHOU Hui-Hui
(1. The Key Laboratory of Mariculture, Ministry of Education, Ocean University of China, Qingdao 266003, China; 2. Insti-

tute of Plant Protection and Microbiology, Zhejiang Academy of Agricultural Sciences, Hangzhou 310021, China)

Abstract: This study aimed to screen strains which can efficiently degrade carbohydrates and proteins of
soybean meal and to optimize fermentation conditions. By taking the activities of cellulase, xylanase, pec-
tinase and protease activities as indexes, a strain A-1 which can produce rich enzymes was obtained by
screening 6 strains including the fungi A-1, A-2, O-1, M-4, Y-11 and the bacterium KC. Then, the 18S
rRNA gene of these fungal strains was sequences and analyzed. Meanwhile, single factor experiments were
conducted to optimize the fermentation conditions for soybean meal in which the strain A-1 was used to im-
prove the protein content. The study showed that A-1 and M-4 had significantly high ability of producing
cellulase (P < 0. 05), while A-2 showed the highest xylanase production (P<C 0. 05). Meanwhile the pec-
tinase was highly produced by A-land A-2. Moreover, the A-1 had the highest yield of protease compared
with other strains. In conclusion, A-1 was selected as fermentation strain and it was identified to be As-
pergillus awamori. The optimal fermentation condition was to ferment the soybean meal with 2%,
K,HPO,, 2%, NaCl, 2%, (NH,),S0,, 1%, glucose, 2%, urea and the soybean meal-water ratio of 1 : 1 1
at 31°C for 37 h. Under such fermentation condition, the protein content of soybean meal raised from
50. 8% to 61 7% and the trichloroacetic acid-nitrogen solubility index (TCA-NSI) grew from 3. 9% to
19. 8%. While, the contents of stachyose, trypsin inhibitor, and raffinose dropped from 32 52 mg/g.
2 mg/g, and 12. 09 mg/g to 0. 39 mg/g, less than 0. 4mg/g, and 0. 73 mg/g, respectively. Furthermore,
the soy glycinin content declined from 94 mg/g to less than 1. 4 mg/g, accompanying with the reduction of
the B-conglycinin content from 109. 2 mg/g to lower than 2. 8 mg/g. The results proved that A. awamori
was able to significantly improve the protein content of soybean meal and reduce anti-nutritional factors
thus improve the nutrition value of soybean meal. This research results provided a basis for replacing fish
meal with soybean meal effectively fermented by A. awamori. .

Key words: soybean meal; fermentation; cellulase; xylanase; pectinase; protease; fermentation condi-

tion



