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Preliminary Study on Solid-state Fermentation of
Streptomyces Strain Men-myco0-93-63

HAO Chun-Ying MENG Qing-Fang CHI Guo-Tong YANG Wen-Xiang LIU Da-Qun’"

(College of Plant Protection, Agricultural University of Hebei, Biological Control Centre of
Plant Pathogens and Plant Pests of Hebei Province, Baoding 071001)

Abstract: The culture medium and cultural conditions of solid-state fermentation of Streptomyces Men-
myco0-93-63 were tested in this study. The suitable medium which contains rice, sorghum, millet bran, and
rice hull with the proportion of 2:2:3:3 was developed for the spore production of Streptomyces
Men-myco-93-63 using single substrate screening, mixture substrate screening and orthogonal experiments,
and the sporulation was up to 2.52x10° CFU/g. And then, initial charge, initial ratio of water to solid, inocu-
lating quantity, and culture temperature impact to sporulation of Streptomyces Men-myco-93-63 were tested.
The favorite cultural conditions are developed as the following: the initial charge is 15 g in 500 mL Erlen-
meyer flask; initial ratio of water to solid is 1.7:1.0 (V/W, rice hull excluding), inoculating quantity is 7 mL,

culture temperature is 28

Keywords: Streptomyces Men-myco-93-63, Solid-state fermentation, Culture medium, Cultural conditions
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Fig. 1 Sporulation of Streptomyces Men-myco-93-63 on
different substrates
1: ;28 ;3 s 4 3 5: ; 6! Y
; 8: 3 9: ; 10: ;11 ;128
a b ¢ P=0.05

1: Rice; 2: Millet bran; 3: Cornstalk meal; 4: Sorghum; 5: Barley;
6: Black rice; 7: Oatmeal; 8: Oat; 9: Millet; 10: Wheat bran;
11: Cornmeal; 12: Cornbits

a, b, ¢ etc. mean the significant different at P=0.05
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Fig. 2 Sporulation of Streptomyces Men-myco-93-63 on
different substrate mixtures
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5: + ; 6: +
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1: Rice+sorghum; 2: Eice+millet bran; 3: Rice+cornstalkmeal;
4: Ricetblack rice; 5: Ricetbarley; 6: Millet bran+corn stalk meal

a, b, c etc. mean the significant different at P=0.05

F1 EXRBERD
Table 1 The result of the orthogonal experiment on sporulation of Men-myco-93-63
(g)Factors(g)

Order A Rice B Sorghum C Millet bran D Rice hull Sporulation(10° CFU/g)
1 2.5 2.5 2.5 2.5 1.39
2 2.5 5 5 5 1.56
3 2.5 7.5 7.5 7.5 2.45
4 5 2.5 5 7.5 2.20
5 5 5 7.5 2.5 2.52
6 5 7.5 2.5 5 1.74
7 7.5 2.5 7.5 5 1.54
8 7.5 5 2.5 7.5 1.23
9 7.5 7.5 5 2.5 0.96
k1 1.7 1.71 1.453 1.623
k2 2.153 1.77 1.573 1.613
k3 1.243 1.617 2.07 1.86
R 0.91 0.153 0.617 0.247

Fz2 EXRAELERAFESHEP=0.05)

Table 2 Analysis of variance of the result of the orthogonal experiment on sporulation of Men-myco-93-63(P =0.05)
F F

Factors Errors square sum Degree of freedom F ratio F critical value Significant different
A(Rice) 1.242 2 345 19 *
B(Sorghum) 0.036 2 1 19
C(Millet bran) 0.641 2 17.806 19
D(Rice hull) 0.117 2 3.25 19
Error 0.04 2

© PERZRMEDFRAATIKSHES http://journals. im. ac. cn
http://journals.im.ac.cn/wswxtbcn



1412 wehGEHR 2008, Vol.35, No.9

24 [EMREFEHETESE Men-myco-93-63 7= ( 3
i 4:0p-A 0 2.4.3  EIRLR N E 3 5% S Men-myco-93-63 =7
24.1 HEFENIEEKEX S E Men-myco-93-  EREIH. 20g Men-myco-
63 FFRERRMM: 1.7:1.0 93-63 . 1.05x10° CFU/g,
Men-myco-93-63 ,  1.78x10° CFU/g, 10g ,
2.0:1.0 , ’ 30 g ’
> 25 ¢ 30g 15¢

Men-myco0-93-63

> >

, ) Men-myco0-93-63 )
; , ( 3

; (3 2.4.4 IEFIRE XS E Men-myco-93-63 =12 &

2.4.2  1EFHE 3% E E Men-myco-93-63 F~A £ HY) BY 22 i 28 , Men-myco-
AR ; , 93-63 . 1.68x10° CFU/g,

5 mL , Men-myco-93-63 , 28

, 1.54x10° CFU/g, 24 ,

5SmL , ;
b 2 b ( 3)

R3 WAMKE. HMHE. BRIFMENIZFIRENEERE Men-myco-93-63 P18 HIF

Table 3 The effect of Initial water content, inoculation dosage, substrates weight and temperature on the sporulation of
Streptomyces Men-myco-93-63

Initial water content Sporulation Inoculum quantity Sporulation Substrate Sporulation Temperature  Sporulation
VIW,:1.0) (10° CFU/g) (mL) (10° CFU/g) ) (10° CFU/g) (C) (10° CFU/g)
0.8 0.63¢ 1 0.61% 10 0.50 ¢ 24 0.65°
1.1 0.80¢ 3 0.89°¢ 15 0.82° 28 1.68°
1.4 1.09 " 5 1.54° 20 1.05° 32 1.07°
1.7 1.78 ¢ 7 1.14° 25 0.67" 36 0.71°
2.0 1.68° 9 0.72°¢ 30 0.55
2.3 1.15° 11 0.45°
2.6 0.80 <
a,b,c P=0.05

Note a, b, c etc.mean the significant different of the same treat at P =0.05

2.5 BEREREHESRE 15 ¢/500 mL : 7mL, 28
Men-myco-
93-63 , , 95 ,
4 , > > >
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Table 4 The orthogonal experimential analysis of sporualtion on solid medium

(mL) () (8 (mL)

Factors Initial water content (A) Temperature (B) Substrate (C) Inoculum quantity (D) Sporulation (10° CFU/g)
1 1.4:1.0 24 15 3 0.48
2 1.4:1.0 28 20 5 0.81
3 1.4:1.0 32 25 7 0.86
4 1.7:1.0 24 20 7 0.72
5 1.7:1.0 28 25 3 1.51
6 1.7:1.0 32 15 5 1.18
7 2.0:1.0 24 25 5 0.8
8 2.0:1.0 28 15 7 1.68
9 2.0:1.0 32 20 3 0.87

k1 0.717 0.667 1.113 0.953
k2 1.137 1.333 0.8 0.93
k3 1.117 0.97 1.057 1.087
R 0.42 0.666 0.313 0.157

#5 EXRBLERATENTFREP=0.10)

Table S Analysis of variance of the result of the orthogonal experiment on sporulation of Men-myco-93-63(P =0.10)

E F
Factors Errors square sum Degree of freedom F ratio F critical value Significant different

Initial water content 0.337 2 2.018 19

Temperature 0.668 2 4 19 o

Substrate 0.167 2 1 19

Inoculum quantity 0.043 2 0.257 19

Error 0.17 2
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oy AY
3 ZiEitie 7mL, )8
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