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AR PR S O 6 ZF A6 AT i HBL-26 (Brevi-
bacillus laterosporus) s i JN KT 2595 B ( Fusarium
oxysporum {.sp. melonis Snyder & Hansen),
L2 FEEFERIKH
1.2.1 FHEFZRGKERL FRAE 3 g.NaCl
1.0 g, EH M 5 g.7k 1 000 mL,pH7,
1.2.2 PDA ¥4 200 g & XK DHREY
A, W 0.5 h, Zh A ik uE SR UE W i 20 g i
W20 g BUIRRLAL S, I Z& MK E 45 2 1 000 mL,
pH A%,
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Abstract; Reducing cellulose production cost through improving cellulose titers during the fermentation is a key

strategy for developing economically competitive bioethanol production from lignocellulosic biomass. Medium

composition and inoculate time, temperature,initial pH and other factors were key factors to cellulose produc-

tion. For the purpose to fully used Trichoderma reesei to produce cellulose, the influence of medium composi-

tion and growth condition of the cellulose-producing strain Trichoderma reesei FST-1 on its enzyme production

was investigated. The result showed that the contents of wheat bran, peptone and KH, PO, had the significant

effect on cellulose titer,the No. 4 medium was the best medium. Through the study on different enzyme produc-

tion condition,it found that the optimum inoculation time was 24 hours, the optimum temperature was 32 C and

the optimum initial pH was 5. 5. Cellulose titer and soluble protein content were increased 3 times with opti-

mized culture condition.
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Table 1 Analysis on the level and results of the orthogonal experiment
L T IE S KR
i and levels B E Y1 BHE Y2 B Y3
iit% g Fact()rs an evels
b /AUmlL! /AUemL"! /AUemlL!
Test number A AL /o T -1 B /e - /s N | 2 WALT /o T -1
AN/ g LY FWNE /gL EALH /gL B/ e L Titer Y1 Titer Y2 Titer Y3
Glucose Beef extract NaCl MnSO,

1 3(9 2(14) 1(3) 3€0. 20) 30. 20 27.10 30. 90

2 3(9) 3(16) 2(4) 1€0.05) 27.54 24,21 24. 95

3 2(6) 1(12) 2(4) 3€0.20) 22.39 20. 14 20. 75

4 2(6) 3(16) 1(3) 2(0. 10) 19. 32 21.28 20. 14

5 2(6) 2(14) 3(6) 1€0. 05) 81.28 79. 82 83.18

6 1 3(16) 3(6) 3€0.20) 31.33 29. 24 29. 85

7 14 1(12) 1(3) 1€0. 05) 18. 07 18. 25 16.91

8 3(9) 1(12) 3(6) 2(0.10) 50. 40 45.78 45.08

9 1 2(14) 2(4) 2(0. 10) 17.99 20.18 21. 04

2.1.1 ERRBZERGANSN R2HIMT
AR F R 3 DAKERE R EE S EFX
B, AT LA AE A A i 0 3 A I K, A >
A=A TERRER 3 g K, B, >B >
By, 7EEMLANE 3 MK K. C>C >0,
TEBL R 3 Mg K P Dy >D, >D, . R4
FHF B EWS T HZIR R A AN
A,B,C.D,,

2.1.2 ERKRBERGZ EZ45H £ 3 XK
S g4 AR AE W T 5 22 0 B, IR A5 A

WL 53 BT W] DUBA 28 i R BB SR B B AR A

A,B,CDy, BV A HE R 6 g« L' AFHE N
14 ge L' AL 0 6 g« L BRSO 0. 05 g= L',
4 AN 5 2 E R Sig. =0. 000<C0. 01, 3F B %
W 4N FHEA R R EEER,

[ Ip 75 3] 0] 05 5 f .Y =5. 34X, — 1. 72X, +
14. 44X, —6. 43X, +8. 35, H v Y S B #k 2
{85 X, R 2B A () s X0 WA B & (V)
X NS BN & (%) 5 X, B R 4 & (%) HE
FRdE2E S=14. 23; F = 4. 202; b Z{f Sig. =
0. 019<20. 05, BB 2% J7 T8 68 08 s 7 410 17 490 JoT 1) 4%
ME SR PLAN LR BAEG I E L.
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Table 2 The statistical table of single factor

95 6 15 X [H]

95% Confidenceinterval

56 A7 KA Rk 15 22
Factors Levels Mean Std. error T [
Lower bound Upper bound
i % B Glucose 1 22.903 0.567 21.740 24. 065
2 40.773 0. 567 39.611 41.936
3 33.711 0. 567 32.548 34. 874
4 H Beef extract 1 28.773 0. 567 27.610 29. 935
2 43.266 0. 567 42.103 44. 429
3 25.348 0. 567 24.186 26.511
AL #H NaCl 1 22.703 0. 567 21.541 23. 866
2 22.074 0. 567 20.911 23.237
3 52.609 0. 567 51. 446 53.772
Wi 2 56 MnSO, 1 41. 303 0. 567 40. 141 42,466
2 28.422 0. 567 27.259 29.584
3 27.662 0. 567 26.499 28. 824
x3 EXHKBAESH
Table 3 Analysis of variance of orthogonal test
e I A0 )5 A e Ky )y F fi B
Source Type [l Sum of squares Mean square F value Sig.

B IEAER! Corrected Model 12834.540° 1604. 318 416. 257 0. 000
A Intercept 37936. 651 37936. 651 9. 843E® 0. 000
% B Glucose 1944. 263 972.131 252.230 0. 000

4§ Beef extract 2171.274 1085. 637 281. 680 0. 000
Sk NaCl 7308. 564 3654. 282 948. 142 0. 000
iR 4% MnSO, 1410. 440 705. 220 182.977 0. 000
1% 2% Error 104. 062 3.854
SR Total 50875. 254
K 1E BRT Corrected Total 12938. 602 35

2.2 KREEFHHMAL
2.2.1

KB IR AR WA pH X AR AR SR R
#%oh R A FHLpH N 6.7.8.9 B, I R

HBL-26 AR REW ™ L TR Y I pH 8 I 4

BOR B, HA (8 R (75.86+5.63) AU-mL",

x4 M pH XERBHERMZME

Table 4 Effect of initial pH on antgonism of bacterial strain

pH 5

M E/AUemL ! Titer 0

15.5740.72

69.5244.84

75.8645.63 15.14=0. 57 0
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6 A AL FEIER Y 5 MR, 30 Cif A B WY
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Table 5 Group different tested by SSR method
pH X Xi—15.14 Xi—15.57 Xi—69.52
8  75.86 60.72% " 60.29% * 6.34" "

7 69.52 54.38% " 53.95%*

6 15.57 0.43

9 15.14

W% 2 0.05 BEKF: « x4 0.01 BEKF, TR,
Note: * means significant difference at 0. 05 level; * =

means significant difference at 0. 01 level. The same below.

x6 TRAABEENEKRBEIIERNRN

Table 6 Effect of fermentation temperature on antgonism of bacterial strain

W/ C Temperature 28 30

32 34 36

A E/AUmL! Titer 30.2041.28 71.4545.05

28.124+1.06

17.87=£0. 87 15.1540. 65

SSR Z H A4 R (W3R TR W, B 57 I
R 30 C I A e T b3 WA R (LA 2 35 i T 28

32,34 5 36 CHFARLMIE. 75 34.36 C A& MF T 2
FARE. 2832 CRMTMILE. ZRAEH.

F 7 SSREWKMABEZER
Table 7 Group difference tested by SSR method

U/ C Temperature Xi Xi—15.15 X;—17.87 X, —28.12 X;—30. 20
30 71.45 56,30 * 53.58% 43.33% % 41,257
28 30. 20 15.05% * 12,337+ 2.08
32 28.12 12,97~ 10. 25
34 17.87 2.72
36 15.15
2.2.3 RF) KBRS TR Ak AR AR R 89w WA 3k (72, 95 £ 5. 21) AU-mL", 7

Wifi 5 & T 1) [) %) 184 o, 70 B4 4 T %) % ¢ AL e
WO S B0, BIZE 0~48 h P, 300 B 4 i TRk
B A BE 48 h B3k B & E . s A A B

48~120 h, M B ¥ i = & A T T R, TR R B
148 h J5 . KB E1E RIS AE M AR (WE 8,
SSR W LR FHLE 9. 48 h Ik

xS AERENEXNEKBEERANIZIE

Table 8 Effect of fermentation time on antgonism of bacterial strain

i} 8] /h Time 24 48

72 96 120 148

B/ AUsmL ! Titer 39.81+2. 21 72.954+5. 21

38.84+1.37

18.4940. 86 13.494£0.46 0

F9 SSRiEHMABZER
Table 9 Group difference tested by SSR method

i 18] /h Time X X;—13.49 X, —18.49 X; —38. 84 X;—39. 81
48 72.95 59,46 54,46 34,11+ % 33,14+
24 39. 81 26,32 21.32%* 0.97
72 38. 84 25.35% 20.35%
96 18. 49 5.00% *
120 13.49
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Optimization of Fermentation Condition of
Bacillus laterosporus HBL-26

ZHAO Yun-tong

(Mudanjiang Branch of Heilongjiang Academy of Agricultural Sciences, Mudanjiang, Hei-

longjiang 157041)

Abstract: In order to optimize the fermentation culture medium of HBL-26, four single factors were selected by

the orthogonal design. The optimum medium was glucose 6 g+L', beef extractld g+L."' ,NaCl 6 g+L " and Mn-
SO, 0.05 g+ L', The regression model was obtained Y =15. 34X,-1. 72X, + 14. 44X,-6. 43X, + 8. 35,S=
14.23;F=4.202;Sig=0. 019<C0. 05. Four factors were tested to increase the antibiotics yield by single-factor

test method. The result showed that the optimum process parameters were initial pH was 8. 0, culture tempera-

ture was 30 C and the best fermentation time was 48 h.

Key words: Bacillus laterosporus ;fermentation condition;optimization

116



