- YR -

F @ ¥ 2014005):106~110

NAEMREMFRTE X278 KEEFHMAL

e/ e L

. F X T, N kB, K EH

GRPALAR L K2 AR 25 B T L4 AR A E Mo L A B v TRERR BT Pl »
E A7 1 KA TREARBIFE 0, WL AE 071001)

B EAALBEHTRARARAM  RALREFREL SR, B3R A BROENF
BRI B IR E 3 H B, 3T A A R 3 JAF 8 (Bacillus amylolique faciens) X-278 & ARk
REEEMRAITT RN, ZREV. AEMBERFTOHA X2 BRAZ AL, RERILATH
B 1. 5% e A 290 FRBRAE 0. 5% BEERAS 0. 1% BRBR4E 0.5%  E L4 0.5%; Bk & BE 3 4
St A Ands pH 7,3255 3 8 34°C,444% 180 r/min, ## % 24 h, %% & 150 mL/500mL = & #i,4%
Fr& 2%, KBER A A 72 h, HALB R BR P EH K FiA 5] 1.5X10° CFU/mL, 4% % % £ 5%

B B AAH 33.4 mm,

RERIR) : WA TEAD 2P FRAT R X278 KB s AN 5 IEAX S0

hE 4SS 4767.9

HT SEMRALFARZ X AR S IR 15 G AR AR Al 7
A AR 2 % BR A R 24 A LR R Rz L TR
A AR 25 2 21 e AR 25 Tl iy ke, AR B
YOI B R R T S AR IR ER X IR TC TS B
XENE TR MY TR A U HE T L%
JAEBG. MAERZREMEET PREERTEN
— A AR E R E R RRA . R
B I 9 DU AR R B A 120 R B AT 2
Tz =,

X-278 4388 B AL AR 3 5 AR I {8 AR Mk L 8 1 T
WS AEFA LR . 16S rDNA [F ¥R M 51 434 LA K
FESER bR R 5 04T S E 0 TE R ZF LT R . X-278
1% AR [RI 253405602 R B I X AR I R A
ARYF 1 B VA AR I B X AR AL B AR AT 9 4 A BOR
IRINS X-278 FRH R WX IR 3 o R B AR R AT T
A SR B AR R R A A W9 S LA D LR o AL
AR BERE LA

E—EE RN (1987, %, 7T B R EA AL BT &5
RAMARREWRS,

EEEE:ABMABT), B AL, K%, AEAF I AL EZN
FRALGREMN M T E A RBEHFZEHH T4, E-mail.
chiguotong@126. com.

HEEWH B £“863”3 % K817 B (2011AA10A205); B & B K4+
FRAATHRB GLITI80); T B B RAMFALTHAR
(C2011204114),

W HH#:2013—11—22

106

TERFRIEFAE A XE42:1001—0009(2014)05—0106—05

1 #Rl5H*®
L1 Rtk

BHAREM AR AT X278, M8 s RAE
BN, 3 BT AR L KA AR Y AR 472 B A= By 2= 4R 4L,
FTRIREFRIEN BPY $5373% PDA B85 NA #5573,
L2 Rk
L2.1 X278 FpFikmml & K 4°CORFER T Fh e 2 3]
NA A 53, 28 CHE 5% 24 h, Bl il BB B 2 mL
AW (HBWWE SR 2X10" CFU/mL), #EAEH
100 mL BPY K EE$EF 34 500 mL =M. 30°C,
200 r/min ¥%3% 48 h, PR 81F T .
1L2.2 RN RGERIRE Ll BPY $53RE 0
AHE IR I FE MR 3 A X RR TR L RUUR L TEHLER Y i
9T X278 (B G FR 3L . R IR - 43 B FH RS . oK 3E
B FLVE RE RTVA MR R (22 2N R A AR BPY K
FRIEHHIBRIR B 7 MO HE, IO INER IR A S xR,
HE 3K, B4R AR R . AL R
W OREE B AR B AR RE EREE R
BPY #5355 AR, % E 10 MO, A AT 2
HXTHR,EE 3 YK, JoHLER I B - 43 71 F B R % B TR
§5 THERES RBREE R BREE (R BR AR (B R U Bk R BR AR
S9N BEIR — S0 BPY BRI EHLER R E
9 M, IR INTEHER S BX R, EE 3 K. Rk
IR FE 30°C,200 r/min 35 3% 48 h, Kil & BEW (1 4 4
BRAMEEHT
1.2.3 IEACSEREIT i BB R LR
VEREIRLS , LR BRSO BT 1 ANl 1 NI 4 4

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn

F @ ¥ 2014005):106~110

- YR -

TAER A IESZ R, B FIIEAS SR Los (5°), #E4T 6 INE 5
KFHIIERS LS (R D, S BaBE R L .

*1 EXEHREERGKE
Table 1 The orthogonal experimental factors and levels %
K% Factor
;ij:l AHHERE  BIEADHE CHilgé%k  DIRIRYS EMME F &L
Glucose ~ Peanut meal — (NHjz)2SO0q CaCOs MgSOy NaCl
1 0.5 0.5 0.1 0. 05 0.05 0. 05
2 1.0 1.0 0.5 0.1 0.1 0.1
3 1.5 1.5 1.0 0.5 0.5 0.5
4 2.0 2.0 2.0 1.0 1.0 1.0
5 5.0 5.0 5.0 2.0 2.0 2.0

L2.4 RESEFRFRIMA  RABGEEIFRERTT K
YHAT AT &R BOUAL B3 R b — A 25 SR T
TR, B3y 26.28.30,32, 34, 36,
38°C s %% 2 140,160,180,200,220 r/min; ¥ #h pH {H4)
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Fig.1 The biomass and antimicrobial activity of fermentation broth using different carbon source
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Fig. 2 The biomass and antimicrobial activity of fermentation broth using different nitrogen source
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Fig. 3 The biomass and antimicrobial activity of fermentation broth using different inorganic salt
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Table 2 The statistic of the result of orthogonal experiment Table 3 The evaluation result of orthogonal experiment
Az MR B A B C D E F
B C D E F ODsoo
No. of test Inhibition zone diameter/mm ODsoo K1 0.4290 0.2520 1.2390 0.5750 1.2730 0.9700
1 1 1 1 1 1 1 0.040 2 K2 1.0740 0.3530 1.3660 1.0870 0.8920 0.6710
2 1 2 2 2 2 2 005 2 K3 1.0425 0.2800 0.3960 1.0116 1.1340 1.3530
3 1 3 3 3 3 3 0034 2 K4 0.8960 1.0080 0.7260 1.0810 0.5050 1. 0590
4 1 4 4 4 4 4 0.054 2 K5 0.7140 2.6450 0.8110 0.6790 0.7340 0. 4850
5 1 5 5 5 5 5 0.249 2 kl 0.0858 0.0504 0.2478 0.1150 0.2546 0.1940
6 2 1 2 3 4 5 0.052 2 k2 0.2148 0.0706 0.2732 0.2174 0.1784 0.1342
7 2 2 3 4 5 1 0014 9 k3 0.2850 0.0560 0.0792 0.2232 0.2268 O0.2706
8 2 3 4 5 1 2z 003 9 2 0.1792 0.2016 0.1452 0.2162 0.1010 O.2118
9 2 4 5 12 3 023 9 5 0.1428 0.5290 0.1622 0.1358 0.1468 0.0970
10 2 5 1 2 3 4 0740 14 R 0.1992 0.4786 0.194 0.1082 0.1258 0.1736
11 3 1 3 5 2 4 0033 2 S B K1 10 35 7 36 4 v
12 8 2 4 1 3 5 0032 6 Inhibition zone K2 43 30 35 60 25 55
B8 3 5 2z 4 1 0108 H diameter K3 48 30 43 35 49 49
14 3 4 1 3 5 2 0331 18 X 2 60 “ 37 39 2%
15 3 5 2 4 1 3 092 11 Ks 5 5 . . 5 %
16 4 b4z 53 010 16 kL 2.0 7.0 9.4 7.2 8.2 9.4
17 4 2 5 3 1 4 0194 2
k2 8.6 6.0 7.0 120 52 1L0
18 4 3 1 4 2 5 0067 2
k3 9.6 6.0 8.6 7.0 9.8 9.8
19 4 4 2 5 3 1 0.303 14
2 9.4 120 88 7.4 7.8 5.2
20 4 5 3 1 4 2 0.2 13
5 9.0 102 7.4 7.6 10.2 5.8
21 5 1 5 4 3 2 0025 13
R 7.6 6.0 2.4 5.0 50 5.8
22 5 2 1 5 4 3 006 11
2 s 3 2 1 5 4 oo s . ODsoo B>A>C>F>E>D
B A2
#0543 2 1 5 008 17 Analysis ) A>B>F>D=E>C
25 5 5 4 3 2 1 0.505 1 Inhibition zone diameter

2.2 REEEFEAMERML
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0. 189, Z Je il & I BE O FH R F R PR MR B0 1B 4
3ACHEGEIREE , 4k St 47T A R AL .
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R B e 4%, 78 5 1 R 180 r/min B}, 35 B B 8, & BE W
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URsE AT AT M4 .
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Fig. 4 Effect of temperature to the number of viable bacteria
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Fig. 5 Effect of rotation speed to the number of viable bacteria
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Fig. 6 Effect of pH to the number of viable bacteria
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Fig. 7 Effect of inoculate age to the number of

viable bacteria
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Fig. 8 Effect of liquid volume to the number of

viable bacteria
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Fig. 9 Effect of inoculum size to the number of

viable bacteria
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Fig. 10 Effect of incubation time to the number of

viable bacteria

109

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn

- YR -

F @ ¥ 2014005):106~110

BR B , KBRS RIHE N 72 h,
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Fermentation Condition Optimization of Endogenous Bacillus amylolique faciens X-278

WEI Jiao-yang, FENG Long,LI Ya-ning,L.LIU Da-qun,CHI Guo-tong
(College of Plant Protection, Agricultural University of Hebei,Biological Control Center of Plant Diseases and Plant Pests of Hebei Province,
National Engineering Research Center for Agriculture in Northern Mountainous Areas,Baoding, Hebei 071001)

Abstract: Taking Bacillus amylolique faciens as test material,using single factor and orthogonal experiments,and through
comparing biomass of fermentation broth and bacteriostatic activity against Verticillium dahliae Kleb,the fermentation
conditions of endogenous Bacillus amylolique faciens X - 278 were optimized. The results showed that the final
optimization of the medium and conditions: 1. 5% glucose, 2% peanut power, 0. 5% (NH,),S0,,0.1% CaCO;,0.5%
MgSO, ,0. 5% NaCl,pH 7,culture temperature 34°C , rotation speed 180 r/min, seed liquid age was 24 h, liquid volume
was 150 mL/500mL of triangular flask,inoculum size was 2% ,incubation time was 72 h. After optimizing,the number of
viable bacteria was to 1.5 X 10" CFU/mL in the fermentation broth, and the diameter of inhabiting circle against
Verticillium dahliae was 33. 4 mm,

Key words: endogenous Bacillus amylolique faciens X-278 ;fermentation;single factor;orthogonal experiment
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