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Abstract: [Objective] Research on the fermentation conditions to K1, the antagonistic bacteria inhibiting

Botrytis cinerea. [Methods] Fermentation medium and fermentation conditions were optimized in ODgp index using

response surface methodology. By the Plackett—Burman experiment the most significant three factors were yeast ex-

tract, pH, inoculum. After Box—Behnken experiment and response surface methodology, the optimum fermentation

was determined. [Results] The optimum fermentation medium was 1% starch, 1.8% yeast extract, 1.5% K,SO.. The

optimal fermentation conditions were as follow: pH 6.8, inoculation amount 2.8%, temperature 25 °C, rotation speed
130 r/min, liquid volume of 100 mL./250 mL.. [Conclusion] The ODgy of K1 was 1.490 after 16 h fermentation. It was
much higher than 0.864, the ODgy before optimization. The grow rate of K1 was increased significantly. Inhibition

zone diameter was 49 mm. It was higher than 43mm, the inhibition zone diameter before optimization.
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B B < 35 90 K1 (Bacillus amyloliquefacien ) ,
JK B9 B (Botrytis cinerea) o

AP TET PR IR 0 20 o THAR ;2 o B A B
100 mL 7K ;pH K. FPFREFRIE. 03 ¢ F N 1
g ;0.5 gNaCl; pH 7.0; 100 mL ZE18 /K . #1 14
KRG SR 1 g M 0E ;1 g PR ;5 1 g NaCl; pH
7.05100 mL ZE{#K .
12 EHMHTTENFETE

>R FH B S 05 4101 2 325 B BOHS 0 I K1Y DNA
LA 16 StDNA 5| ¥ #£47 PCR §" 4% . Forward primer
P, (5'-CAGAGTTTGATCCTGGT-3") ; Reverse prim-
er P, (5'= AGGAGGTGATCCAGCCGCA-3") i# 17
PCR " 3", " ¥4 I ¥ /K &R Ex Tag (5U/pL)
0.25pL, Buffer5.0w L, ANTP mixture 5.0pL., Forward
primer 0.5L, Reverse primer 0.5 L, M il ddH,O %]
50 wLo §HGFRIT Ry : 94 CHAEMES min; 94°CEHE

1 min,55 CE M1 min, 72 CIEH 1.5 min, 307
PEER ; 72°CHEMH 5 min, PCR =4l 5 , NCBI #E47
BLAST LX), 3 LA MEGAS #4171 R G2 & & W 1)
P
1.3 BEZXMKM

W5 Ak TR 1 TR PR KIS AR, R TR R
FRE . LA 1% (VIV) 1 42 R o0 X 55080 1 b 1
B R L AP T 100 mL WO W0 U K BEES FR dE v, T
30°C, 130 r/min F#ERIEFE 16 ho MHEL3 mL ]
ODewo  VAAH[R] A FEFP (1) e e s SR BL M %

i 3k B PR 2Rk A S R e 3 ik R % e TR R
JE |, fe il AR K R IR R e iE e AL ER K TG HLER
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W R PR K1 B 40 2 0 5 10 & B 9 3k 1
DL Rk AT B pH B B R M
o VI R . AR BRI 2 S a0 4 SR ik
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1.4 EEBZFHENX®IEIT
1.4.1 &K B £ 4% Plackett—Burman ( PB) 3% it

L)L Z€ 1% 1T Plackett—Burman (PB) 32 5 , DL k&
PRV 1) ODeoo B AE Ry 48 7 , 38 35 Minitab #1432 11 6
Z W 7K 1 N=12 ¥R 19 Placketi—Burman 25 % %
Tt o JFAR I 2 Mo B 45 SR, Bt e BE T3 5
5o
1.42 P ad k%t

R P& Box—Behnken H.00 240 A& 11T B A PB 25
B I BEICR I (45 B 3 N EE N R, N
=, =K N=15 Y0 07 1 5256351

%1 Plackett—-Burman (PB) 5216 1% 3+ H9 B & sk

A B D E F
SN A (%) Bt (%) TR (%) I (°C) pH Bt (%)
-1 1.0 1.0 25 5 1
+1 15 1.5 30 6 2

1.5 HIEER

FHOCAGTIT 5 10 A T 3 IR B A R Se 3 . AT
FLARTE PDA K: 32 3L pu TR B 96 7 B 4 50 Uk
RN IR 906 0.1 mL #5700 % 8 0 Ain 213
P, 27°CHE 37 96 h, LA B B AR . M AR = (i
KERZ+R/NER) 2,
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amyloliquefacien) o W HA5% K Bacillus K1,
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B R S, A5 B L R S SR T
3 1% TEBEE 1% IR 1.5% o et R B2 AT
pH 6.0 3%t o 2% I 25°C e 130 v/min,
H 100 mL/250 mL,
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23 PBELIEiItmitBEEMEINESE W6 TR ZE, 4T N=12 IR #Y Plackett—Burman 52
TE BALPR 2R S0 BE Ay I 35 5 X6 & I 45 SR Tl B it . PBACER T AN SR 2, Fii ik 3 A R A

%2 Plackett-Burman(PB) 5238 1% i1 5 I A7 & &

e A B C D E F 0Dy
1 +1 -1 -1 -1 +1 +1 1.391+0.029
2 -1 +1 +1 +1 -1 +1 1.402+0.032
3 +1 -1 +1 +1 -1 +1 1.381+0.023
4 +1 +1 +1 -1 +1 +1 1.451+0.017
5 -1 +1 +1 -1 +1 -1 1.423+0.022
6 -1 +1 -1 -1 -1 +1 1.427+0.028
7 +1 +1 -1 +1 +1 -1 1.437+0.017
8 -1 -1 -1 +1 +1 +1 1.415+0.034
9 -1 -1 +1 +1 +1 -1 1.359+0.058
10 +1 +1 -1 +1 -1 -1 1.374+0.026
11 -1 -1 -1 -1 -1 -1 1.307+0.019
12 +1 -1 +1 -1 -1 -1 1.336+0.021

T+ 38 P B S T B (b v 22

% 3 Plackett-Burman LI &I E R ZKE R EZE ST

e ES -1 +1 Ll Prob>t P
A PEH (V) 1.0% 1.5% 0.60 0.576 4
B iR B A B (m/ V) 1.0% 1.5% 5.25 0.003 1
C K>S04(m/V) 1.0% 1.5% 0.02 0.988 6
D T 25°C 30°C 0.53 0.617 5
E pH 5 6 4.02 0.010 2
F BRI (VIV) 1% 2% 3.73 0.014 3




24 E WA  HUR BTN 2 FAT 1 ) K 2R A 75

KK ZE , Minitab i Z Vg RN 3, Minitab 1% 11 f GE N3 5256 U 2% 4, 53k 5 K
2.4 EBEMCHELIG B AEN T, BREERE N 1.7%@m/V), pH

HL 4 Plackett—Burman SZ 5545 H : BEREE pH. B 6.5, FFh & R 2.5%(V/V) I Ry e A H 741, Dl e
PRl B O 52 A Y B 0 3R ARl R AAEBB R B L A

F4 mBEMRELEGIT R KL LR

R [EabTes pH $epp it ODeoo
1 15 6.0 2.0% 1.2800.040
2 1.7 6.5 2.5% 1.342:£0.024
3 1.9 7.0 3.0% 1.151x0.012
4 2.1 75 3.5% 0.8950.026
2.5 MR E Wi 1T ODaw 8 5 748 5 Xo R IEBEH , Xo y pH, X5 2 45 Fh
2.5.1 BB(Box—Behnken) ¥ & 204 5 36 % 3t o X ITRRIEATIT (R T) .
DI B G TC 3 552 35 1 45 51 2 vh s 550, F Plack-
ett—Burman 3248 1 55 B9 3 > 5 21 TR 2 34T Box— #6 Box-Behnken kI kit 54 R
Behnken 250 A PO dH AT, BRI RN E 3 o) X, X X ODew
DK BIN=15 15080 . N3R5, %6, BT 1 - 0 - 1.432+0.027
AT 3RS, 45 LB 3 R S5 (9 F- Y ME 2 - - 0 1425£0.030
3 + 0 - 1.452+0.038
#5 BE&RKTFZITKBE 4 - + 0 1.438+0.021
5 0 0 0 1.480+0.019
EES -1 0 +1 6 0 + - 1.442:0.018
X, JEERE Y VR BE (m/V) 1.5% 1.7% 19 % 7 0 + + 1.473+0.018
X. pH 60 65 70 8 0 - + 1.450+0.022
Xs PR (VIV) 2.0% 2.5% 3.0% ’ ’ - 0 141020020
10 - 0 + 1.457+0.028
252 ZRWEMEL G ESH 1 + 0 + 1.477+0.017
H 4l Minitab 2014 %) 128 56 25 SR o3 A 75 Uk Il 12 0 0 0 1.483+0.031
A7 F2 13 0 - - 1.423:0.025
Y=1.4803+0.0096X,+0.0169X,+0.0135X,— 14 0 0 0 1.47820.021
0.0160X,~0.0235X,>~0.0098X:>+0.0168X, X+ 15 oo 0 1.49020.038
0.0000X,X.4+0.0010X,X, e R AU P bR 22
i U5 5 B e LAY S L 0 K VTG AR5 W W7 22 op BT 2 R ALK UL

K7 EEAFEROFESH

E 3 H HEE PH TR WY F i P {E
EYE 9 0.008 583 0.000 954 13.75 0.005
&tk 3 0.004 477 0.001 492 21.51 0.003
k= 3 0.002 980 0.000 993 1431 0.007
ZEHAEH 3 0.001 126 0.000 375 5.41 0.050
Tl A i 22 5 0.000 347 0.000 069
LD 3 0.000 334 0.000 111 17.59 0.054
LT 41 2 0.000 013 0.000 006

it 14 0.008 930




76 HOoMA kol B2 40%:
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WA YA G AR o HLER o RIS TAT 73 M e 5 Y O Do {EL N 1.493 ¢ 1T
2.5.3 R & 4T PUARRT, K1 AL iR I 8 IR 2 v K B 16 s, B

AR W0 IO 1 o0 M K 22t R 0 S AR R AR AR OD fEAX N 0.8640 PR R PR ZE
R, R BE R pH RN R Z L E R WA T .
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T, 16S tDNA %58 Ay fift UE A 2 JAT 7R o A E 4 2F°

FEAT B K1 AT AR 3 ) 00 T 2GR o R B 5 1) 41

P A 40 mm DA b 7ERAEMHRIE b 3590 &

PP 25 A B BIF S A AE DA oA V8 B AR g b o (BTE

SEEG T T AR R I, SR 45 S 56 4 2 A) 4 A

HARAZE AU, HOR T ODeo (E R H8 5
ARSZEFH Box—Behnken A5 Y X fiff 5E 4y 2

FELAT TR A B 2R A AT LA, T 22 43 A 3 WA A 41

B R A5 R R TR IR L TE Y 1% , BB

T 1.8%, GLIRH 1.5% . fe ik B2 A pHO.8 , b

N 2.8% i L 25°C, F5 3 130 v/min, 2 100

ml/250 mlL 3 i W N TRk 0 K I8 A F AT AL

b, R & PR K AR R R, SO 5 1 RSO

T ST E A 2 FRAT TR R AR A Y B AR X

YU BRI A R L ik R

7B S A
G R ZF A T S S M 0T 1 R E A 2 AT

B (Bacillus amyloliquefaciens ) VB | 15 P 58 , X e

JE (Anthracnose )™ . JK 55955 (Botrytis cinerea)™ H
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P 2010 4EXB A [ 3 15 44 ) 09 ik U2 H 25 AT T
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80.5% , H BA RAFHY 1 L™, 2009 4F, Sharma
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