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Abstract; [Objective) This study optimized the fermentation conditions of antagonistic strains to Boz-
rytis cinerea »and explored their inhibitory effect preliminarily. [Method) D6 and D10 strains were isolated
from the garlic bulb in earlier stage. Inoculum density, culture temperature, shaker revolution and loading
volume as investigated factors, 4 factors and 3 levels of orthogonal experimental were designed for opti-
mized fermentation conditions of D6 and D10. Their optimum shaker cultivation conditions and germfree
fermented filtration inhibitory effect on B. cinerea mycelial growth were investigated. [Result] The ob-
tained optimum shaker cultivation conditions were: D6 inoculum density 4% , culture temperature 22 C,
shaker revolution 180 r/min and loading volume 50 ml. and D10:inoculum density 4 % , culture temperature
26 °C ,shaker revolution 150 r/min,and loading volume 75 mL. Highest inhibitory rates were up to 85. 33 %
with the filtrate concentration of 15% and 70. 67 % with the filtrate concentration of 10%. When the tem-

perature was 121 °C ,the filtration of D6 was stable, while D10 lost biological activity. [Conclusion) Germ-
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free fermented filtrations of D6 and D10 had a striking inhibitory effect to B. cinerea. D6 showed good ther-

mal stability and should be further studied.

Key words: Botrytis cinerea ; endophytic antagonistic bacteria; germfree fermented filtrate; inhibitory

effect
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P W s 5 T < B K 259 TR (Botrytis cine-
rea) s 11 PG AL R AR 2 K #4810k 7 2 B 48 0 OF 18
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BEREE IR (DNA BB SR, FREF 3.0
g AALEN 5.0 g PR 10. 0 g. 350fiF 18. 0 g, Z81RK
1 000 mL,pH 7.2,121 ‘C KB 25 min; (2) PDA £
FeHk., DEEE 200 g, FiABE 20.0 g, Bl 18. 0 g, 7%
1Kk 1 000 mL,pH H#k,115 C KK 25 min; (3)
NA BARKE SR, W 3.0 g @Ab#h 5.0 g. 85 H
M7 10.0 g, 78487k 1 000 mL,pH 7.2,121 ‘C K& 25
min,
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Table 1  Schemes of orthogonal experimental for optimized fermentation conditions of antagonistic bacteria to B. cinerea
KT R/ % B/ C IR/ (r » min 1) $EM AL/ mL
Inoculum density Culture temperature Shaker revolution Loading volume
Level -
A C D
1 2 150 50
2 4 180 75
3 6 210 100
2.2 HRBAGEROHE K4 CTERAE B 150 r/min MR IK T HR 48 h 5, 48 1% A 50

[ D6 F1 D10 T Bl e i 21 NA [ 1A 8 35 55 i £k 3
W AR E] NA WAL SR o D6 A D10 7351
FEIRE Dy 22 °C BE# 180 r/min MIEE N 26 C F

mL B0 AR = 32 7R B0 AL 12 000 r/min
L IERS (0. 22 um, 50 mm, K F IR &£ 46) i g,
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o B R DF - L 24 °C T TR OB R X B A A B A
325 CHEIEIE R 24 h 5. -+ 38 kI 4
T80 R 0 TR TR VR B LA TR R
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FAR AT LK F] 64. 2%, D10 (1430 ] 2 5 Kk al ik
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Table 2 Orthogonal experimental result of optimized fermentation conditions of antagonistic bacteria to B. cinerea
e R/ C PEIRHE M /(r e min~ 1) $E = /mL .
N =0 {im )32 2 /0 o
i 95 i PR/ % ) Culture Shaker Loading il 2%/ % Inhibitory rate
Test Inoculum density .
temperature revolution volume
number A . D6 D10
B C D
1 1 1 1 1 26.5 43.9
2 1 2 2 2 31.8 44,3
3 1 3 3 3 42.0 45.6
4 2 1 2 3 38.5 41.3
5 2 2 3 1 64. 2 46.7
6 2 3 1 2 45.2 66. 0
7 3 1 3 2 55.2 48.5
8 3 2 1 3 35.8 50. 2
9 3 3 2 1 49.4 56.1

2.2 DEFMDIO THBERMNEBEMXRERE R L
K 1 %
M 3 A] LA . 55 P 1A JC 1A 8 WX B Al K
i TR DA 22 R — S AR R AE — Y L B
TG A U8 VI S 0 KR B BV AR a0 T TR 22 4
A 0] 3R N B . Y D6 1Y TG TR I YR BT 43 4K

H¥-

IR F] 15 V01 F A K B9 R 22 4 KL 58 4252 F
T AP HA R ZE ik 85, 33 %524 D10 4 TG T IE W
Jo A3 BIGR B 10 Yo i, HA B R Rk 70, 67 %6, 4k &k
48R T TR 108 VT A 4, A B R AR AR KL X AT g
55 I TG B U8 R A RO 4y B A T M K

£33 DEMDIO ARAREAVEFRANEMREFTHETLERKNINEIZER
Table 3 Effect of germfree fermented filtration on B. cinerea mycelium growth

M2/ % Inhibitory rate

TG W I8 I 1 4 B %6 B 7% B 42 /cm Diameters of colony

Concentration D6 D10 D6 D10
0 (CK) 7.504+0.03 a 7.504+0.03 a 0.00 0.00

2 6.63+0.09 ab 4.902£0.16 ¢ 11. 60 34.67

4 4.60+0.06 ¢ 4.204+0.02 ¢ 38.70 44. 00

6 2.4040.03 d 2.70+0.03 d 68.00 64.00

8 2.1040. 06 de 2.50+0.03d 72.00 66.70

10 1.8740.03 ¢ 2.20£0.06 d 74.70 70. 67

12 1.2040. 05 ef 2.207+0.00d 84.00 70. 67

15 1.1040.06 f 2.207£0.00d 85. 33 70. 67

R BB S5 BRAS R /NG bR ROR 2 5 B (P<C0.05), TR,

Note: Different lowercase letters in same column indicate significant difference (P<Z0.05). The same below.
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HEZH I r T . 50 BEOMA L . D6 G B U8 WL 1) 7 7%
EAR B R TR g KL 121 TR R RN
6. 68 cm, X AJ BB Z H T JC W IRV S A AR A

W i EL A BT 400 Joi ket A EL AT B B RRUE s AE 40
C I 2 49. 400, Bl L L 4 TH s 40 TR ROCR AS i
P B 121 C I 2K 63,900, 10 B i BE X E
B U TR R R A /N . D10 28 0K [ 3L 8 b B L 4
RO B 225 0 121 CRAHI RN 0, W%
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Table 4 Stability of germfree fermented filtration after thermal treatment on B. cinerea

T e 2 ) i 2 /0
Ab PR/ °C Diaf(:tgerﬁs-4;/(jcr)?ony Iniﬂjiii; fﬂte
Temperature
D6 D6 D10
24(CK) 2.4140.04 a 2.724£0.04 a 100. 0 100. 0
40 3.6040.12 ab 2.84740.06 a 49.4 4.0
60 4.7240.07 b 5.1140. 05 be 48.9 46. 8
80 5.5540.02 be 6.2040.08 ¢ 56.6 56. 1
100 6.1540.03 ¢ 6.5340.04 cd 60. 8 58.3
121 6.6840.05 d 9.00£0.00 e 63.9 0.0
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