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Screening , Identification and Preliminary Study of Solid-State Fermentation of

the Crude Protein-Degradation Salt-Tolerant Strains in Rapeseed Cake
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Abstract: In this study, three salt-tolerant strains (A, ,A,,A,) were isolated from 6 months preserved rapeseed cake

compost. The three strains can grow by taking rapeseed cake as the nitrogen source under the salt concentration of 10% .

By molecular biology and phylogenetic analysis, strains A, and A, belonged to Bacillus amyloliquefaciens and A, was i-

dentified as Bacillus badius. These bacteria had showed some ability to degrade rapeseed cake in the single strain solid

fermentation test.
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Fig. 1  Effect of different strains on hydrolysis of casein
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Fig. 2 Effect of different hydroponic strains on protease activity
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Table 1  Result of salt-tolerant bacteria growth on salt flat
iﬁ i% A2 A4 A6 A7
5% + + + + +
10% + + - +
15% -
20% -
25%

T+ TAARERAE SR LIEW AR + + TR
R B RIERE: - AUCRREIRE & PR B A K2 sl A

AR,

Note:“ + ” indicated that strains can grow under the salt concentration ;
“ + + 7 indicated that strains can grow well under the salt concentra-
tion;“ - 7 indicated that strains can not grow under the salt concentra-
tion.

WK SE R FR A KM IR 2, NaCl &5 &=

5% 10% 15% 20% 25% W55 72 h J5 W
AR 3 AT, a5 R 2 Fios.
R2OER A, AN, TEEEIR ISR

Table 2 Effect of NaCl concentrations on strains A, ,A, ,A; ,nd A,

NaCl & A2 A4 A6 A7

NaCl conc ODygg0 ODgo0 ODgo0 ODgg0
5% 0.3834 0.3712 0.0268 0.6349
10% 0.2322 0.2077 0.0124 0.3445
15% - - - -
20% - - - -
25% - - - -

W - FREREARIE S 15% 20% 25% NaCl fy3eiti oo Ak K,
ODgoo T 0.01 LITF,,

Note:“ - 7 indicated that four strains showed no growth under the salt
concentrations of 15% ,20% and 25% ,0Dy,, was below to 0.01.
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Fig. 3 Phylogenetic analysis of strain A, based on 16S rDNA
gene sequence
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Fig. 5 Phylogenetic analysis of strain A,based on 16S rDNA

gene sequence
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FELRT T rh 2 A I REAE , 2545 DA B G ) 179 A= 23
AAREPE S 16S rDNA P31 73 A T LU 5 : A, Fl A,
AR DE B 2 18R B B AR ( Bacillus amyloliquefaciens
strain) ; A, & ZE 48 2 A FT 4 ( Bacillus badius
strain)
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Table 3 Characteristics of strains A, ,A, , A, in different physi-

ological or biochemical reaction

FEIH A A A,
Items

BN R E RN + + +
FIIBE I 5 Y 15

B - - -

i i ity + + +
KA BE R + + -
pH5.7 WmERK + + -
PH6.8 A& - + +
[EVIN + + +

40 C + + +

50 °C + + +

65 °C - - -
HEEns + + +

v-p S + + -

v-p H1# pH 5.5 5.3 6.8

TE: + BRI, - BRI

Note:“ +” indicated positive reaction, “-” indicated negative reaction.
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Fig. 6 Fermentation result of single fungus in rapeseed cake

(the 5" day)
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Fig. 7 Fermentation result of single fungus in rapeseed cake
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