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Characterizing a Novel Strain of Bacillus amylolique faciens CMN1308 for
Potential Biological Control in Pathogenic Bacterium

ZHANG Xuehua?,LI Linling' ,CHENG Hua' , Al Yuanhang' , WANG Hui' ,CHENG Shuiyuan®*
(1. Economic Forest Germplasm Improvement and Comprehensive Utilization of Resources of Hubei Key Laboratory, Huanggang Normal
University , Huanggang , Hubei 438000; 2. College of Horticulture and Gardening, Yangtze University, Jingzhou, Hubei 434023; 3. College of
Biology and Pharmaceutical Engineering, Wuhan Polytechnic University, Wuhan, Hubei 430023)

Abstract: Taking Bacillus amylolique faciens CIMIN1308 as materials, with the method of confront culture, the antibiosis
effect on Rhizopus stolonifer, Fusarium solani, Stachybotrys chartarum, Cryphonectria parasitica , Lasiodiplodia
theobromae , Penicillium expansum and Aspergillus niger was studied. The results showed that CMN1308 had stronger
antibiosis effect on the seven major pathogens of chestnut. Among this,CMN1308 had a best biocontrol to P. expansum,
the inhibition zone diameter was 27. 1 mm. The further study on the stability of antimicrobial components in CMN1308
showed, the growth of P. expansum hyphal was limited by the antimicrobial components isolated from CMN1308, which
also had a good stability to hot temperature,alkali and UV, but sensitive to acid. The results suggested that antibiotic
effect and inducible resistance were the major mechanism of CMN1308 on chestnut pathogenic. The finding of this study
would help to optimize the practical use of CMIN1308 in the biological control of chestnut or other fruit rot caused by
pathogenic fungi.
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A IRYT R PR BRAE S5 T, R B IR R 2 25 VR B IE 5% 38
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L2.1 SEEMREERSSENE KX eRELE 0T
THET R E A 50 B i, AmBHR R ET &, R
BU1.0 g Fi4ETF 250 mL BRFEH A IIA 30 mL 70%
W) BRI TE 50°C AT, I B R B 1 b J5 0
FEHUE 3 000 r/min B> 5 min JFH EEWR & H. B
5.00 mL FRMK F 25 mL A& H WA 1% AICL, %
W 3 mL, Lk 10% (v/v) LEEES ¥25), # & 20 min f5,
DIZEIBK S LG, 7E 410. 0 nm 20 B W GREE , HR4E 151 5
JFE A=0.002 4C+0. 058 8,R*=0. 992 0,75 %] 2 %
&85 2.62 mg/mL,

L2.2 FEMEIS  PUEALTEHARR S A 40 BIBER B
T 10 mL R 28, FITCK S BEm B 2 20 B, i
YR BE 4 3 9 0. 4,0, 8,1. 2,1, 6.2. 0 mg/mL F I #¢
W4 . PN B AR T 3 X0 2K — iy (TBHQ) % 3 A4
.4y B AR Bt TBHQ 3% | 0. 04, 0.08, 0. 12, 0. 16,
0.20 mg# 10 mL W EFERXE H, XK ZERBEZEZ
B, B LR BE 4 A 0. 4,0, 8,1.2,1. 6,2. 0 mg/mL ¥
W ES) .

1.2.3 BEERMASYHEATEHENE DPPH 0 &
PrEALTEHS B 10 mL FEMAS A MA 2.0 mL R
[}k BEARE S VB, A BN 2.0 mL ¥R A 0. 3 mmol/L
i) DPPH %, 1R -& 425 86 )V 3 min f5,F 517 nm
MERSERE A, 2.0 mL Josk 24 # DPPH fi 1%
FEEER A, L 2.0 mL ) ZEEARE B T R OB BE R
Ay, Lk TBHQ 1 9 FH Xt B8, DL B K 2 BEAE S L
DPPH « RN EBRFE OO =[1—(A —A;)/A ] X
100, JERREIE A B EAEE S EY o 7.5 mmol/L
FeSO,.7.5 mol/L /K #% & - Z B ¥ W F1 7.5 mmol/L
H, O, ¥ 1+ 12 VIRS) L AE ARSI . 4
FIFEH 2 mL A YEBEAER T 10 mL A8, WA 4 mL
BRI, B EAZE 10 mL, FRBAIES LR,
W5 526 nm Ab R IEEE R Ay, LAZEIB/K AR R ) I
JEEER Ao s AN, B EAEMRAE 526 nm AL IR
JER A, Ll TBHQYE AR IR, B H HEERFARX
HIHBRROD)=[A, — (A — A ]/ A X100, EREE
FAES FBE I I sE : 76 10 mL FEHEH, A 25°CK¥#
K 20 min JFEUHE Y 4.0 mL pH 8. 2,50 mmol/L
Tris-HC1 Z2 W, 43 BN 0.5 mL 7N [R] ¥R BE 194 &
WA 0.5 mL 25°C HHH) 25 mmol/L 4P = B i K
(LA 10 mmol/L FELBR AW ECH]D 1B A, 7E 25°C KM
JCR 5 min, ZEPE K 420 nm A ERSGE A, ,LL 0.5 mL
10 mmol/L AR 4B = s i, W AF R EE R A,
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FERI 7 < B 4 mL £ 3k BERE W 4 5 A B 2248
A 4.1 mL 2.5% 3 3 BR (80 %6 Z BE IS W B ) » 8 mL
0. 05 mol/L #M& 2% wh ¥k (pH 6. 864) F1 3. 9 mL ZEME K,
BT 40°CHEIRKBHRT . BIEFRW] 0. 1 mL, 3&)F in
A 9.7 mL 80% Z F%.0.1 mL 30% B & #e4%,0.1 mL
0.02 mol/L &L 4k, HJ5 M A 0.1 mL 3. 5% KL AR,
BAWSEEZRTHE 3 min, FHK 500 nm Tl
WIGME A, BAFERESR 3 KA, R 809 Z BRI AR
BRSNS OB D . UL TBHQ A2 BH AR
3, WAh BRI E AL D 3R g M H R D) =A— A, /A X
100, FJREAES M ENY : RS WE W HK 2. 50 mL A 5 %
W, B 0. 2 mol/L pH 6. 6 Bfiath 22 Witk 2. 50 mL Fl
1% BB W 2.50 mL FIRREH. RS, ZFHE
50°CAK ¥ H, B 20 min, SRJFHMA 2.5 mL ¥E K
10% =S LIRS IRA$E5] L) 3 000 r/min B.L> 10 min
J& BB EIEW 2.5 mL, fiIlA 2.5 mL ZE48KF 0. 1264
ARARTE W 0. 1 mL,JB4],# & 10 min, 7E 700 nm LbJE
R R A, IZE B AR AR o 2 B g IR, ok
FER Ao, L TBHQ 1E 9 FHAE ST BB . 124 (E 48 R Uk B IA JR
58, BRI =A—Ag,
L3 HdEsthr

K SPSS 18. 0 # {4 #11 One-Way ANOVA 5 ¥ %t
Bl o AT G T 22 5 B TR
2 BR5HW
2.1 ¥, TBHQ Xf DPPH - J&BREE S 952 Ma

HE 17 LLE SN2 2% DPPH « 975 ER
RIHEWRBE RN, hR 1K 2 A7 %0, [IE
BYWHASI: PR EENE BRI, Sk 2
BRI F=4. 59<F os3, » K250 [ 5 2R E0AT A
t=0. 68<ty o056, KL IR BRIE 2Z LR 1 [ £] = 2. 37<to. 056> »
W2 SR EZERAEZE, A Ay BT 2 A P T

100 - y=8.015x+72.684

R=0.9937 —
80 —_— ——

1=8.61x+69.94
60 - R=0.9752

HERR/%

40
* WA A

2| ® TBHQ

0

0 0.4 0.8 12 1.6 2.0
HRE/(mg-mL")

1 #EW.TBHQ &k DPPH - HI8EH

DPPH - fy#5FRAE 1 5 TBHQ 4. 5B K B R IEH

W& 3 DPPH « A B B HERIER. iEk

PR BRI L, 5 A i 2R, TBHQ &8 24>

My, iRt SN S B 75 DPPH - 5 &AM

HIfER , B ESEAL & WPt B LR R 55 TBHQ M 34, BE %

KR R EIR S Y &AH SN HEENER .
®1 EWMENEWFER DPPH -

BN EST
AR SS df MS F Fo.o1
BfE] 118. 61 1 118. 61 117.44% % 34.12
BES 3.02 3 1.01
MR 121. 63 4

% 2 TBHQ &M DPPH - e AW E5H

AR SS df MS F Fo.o1
B3 102.78 1 102. 78 467,18 » 34.12
BES 0. 65 3 0.22
MR 103.43 4

2.2 ¥\ TBHQ X% A d&( « O FERAES

M7 253 A AT A, 2 2% 0 H B R AR U R 2
[ 3577 AT R F=3. 03<Fo.o5s.0) » K 42 [0 I3 R EU AT 1 1=
0. 73<to. o5c6) » KT BRI 22 TR T 01 | 2] =2. 28<Tt0, 05000 » 8
2XHELERARE. ME 2 JUEN, RS
Xf « OH BA—EHIEEREM 1G9 0. 57 mg/mL. 7RIk
36 ) e R L L PN LR o R EE ) 386 O, BRI 26465 ) A
TBHQ %} + OH H){E bR R ¥R, XRATREERH T
BRI BA MR GET, BE% L R B A AL
PER B H 3, DTS 1E B o 2252 B 5 B, 38 03 Bk B A
il B A E A .

oo & HEIEEY

= TBHQ y=17.518x+50.459
R>=0.962 2

80 .
S 60t 0
& .
& 40} =20.445x+38.27
- R*=0919 6

20 +

O 1 1 1 1 1

0 0.4 0.8 12 1.6 2.0

R /(mg-mL")
2 & TBHQ &K - OH Wit H

*x3 HEKALSWHER - OH

BN EST
AR SRR SS df MS F Fo.o1
[A13 668. 80 1 668. 80 34.32% 34.12
BES 58. 47 3 19. 49
KRS 727.27 4
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#F 4 TBHQiER « OH e WY F ES

AR FHR SS df MS F Fo.o01
E)z] 491.01 1 491.01 76. 36 % * 34.12
BhE 19. 29 3 6.43
BAER 510. 30 4

2.3 B TBHQ X # A A B T FRAE S

FIR 7 22 A BEA TR 30 Rr 30 8 [ 5 3 5 W 0 F=
2. 81<Fy 53,5 o KRB 1R B t=10. 56 > ¢, o5¢s) » BN 5 [B] 13
WhESARE MEREESBE ]2 FELAT
G, M 3 A, mESALE Y TBHQ i 5 5
T B W FEEA —E R RE, R Y 1Co
1. 41 mg/mL, TBHQ A IC;, 24 0. 42 mg/mL, 7F—E 75 Fl
(0. 4~2. 0 mg/mL) N, Bl & VR BE A4 R, 1L & )
1 TBHQ i 480 B 25 F 78 BR AR 18 R, 2k a8 2
2.0 mg/mL if —HMEREE N B L EA T, H %
KEYXBERE FHERFRIL B HER
K&,

80

1=9.277 5x+46.099
R=0.981 4

60 |
&
8 a0t
& y=24.465x+15.422
iz R=0.992 4

0 o« SEEPAEAY

= TBHQ
0 . . . . ,
0 0.4 0.8 12 1.6 2.0

He P /(mg-mL")
B 3 M. TBHQ ERESPREFRIEEN

x5 HERXLAMERBERET

BENRIFES
AR 5 RR SS df MS F Fo.o01
E)z] 957. 66 1 957. 66 392. 48 % * 34.12
BhE 7.33 3 2.44
BAER 964. 99 4

# 6 TBHQ EHREBEMABEFRANFESWH
AR SRR SS df MS F Fo.o01

EYE] 137.72 1 137.72 158.30 % * 34.12
BhE 2.61 3 0. 87
BAER 140. 33 4

2.4 HE.TBHQ X g5 Sl 6E

17 2250 M Al L 2 A AT AR AR R A AL & ¢ A
BRI 2 AN EA RS R . mIE 4 AT, IR A
1 1G5 2 1. 80 mg/ml, TBHQ #J ICs 24 1. 17 mg/mlL,
TE—E L (0. 4~2. 0 mg/mL) P, il R B2 FA)38 K , 3
FA2EAE-& A0 TBHQ Xof . o1 R 32 48,11 B4 00 1 3R 28 7 384
KB 257 B3 KRGS, 7] G R AE o v BN NV
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N, TBHQ # & Ay inmy L 248 & HxH i ig Pt &
Al (Y=

80 & AL A y=21.638x+24.695

= TBHQ R=0.984 9
60
§’
3 40
s =16.383x+20.585
20t R=0.987 5
0 . . . .
0 04 038 12 16 20

S/ (mg-mL")
4 EE.TBHQ #M#i8E Bt | HIEE S

RT HEREXLSYMHERTEL

BB ESH
AR R sSS df MS F Fo.o1
E)=] 429. 44 1 429. 44 237.26* * 34.12
B E 5.44 3 1.81
BAER 434. 88 4

*® 8 TBHQMBIREREENESNTEST

AR FHR SS df MS F Fo.o1
EYE] 749.12 1 749.12 195. 59 * 34.12
BEE 11. 49 3 3.83
MR 760. 61 4

2.5 ¥, TBHQ ML RE S

MIE S AT FE IS0 B 11 [ (0. 4~2. 0 mg/ml)
N BRI A 1348 T BE g B HE R JBE A 38 im T 3455 (HL
MEEWR BRI TR S OB HIME . h T EEIRML S YA R
BRLEY) SR BRI AR R0 855, TBHQ #)
IR L RARFIAREE T EERSE AL S HIRY 1. 80~3. 35 1.

08 r
0.7+
06
05+
1
% 04
=Y
03
02l —— LAY
—8— TBHQ
0.1+r
0 . . . .
0 04 0.8 1.2 1.6 2.0

W BE/(mg-mL)
5 . TBHQ WEE#EA
3 HitHihig
KT RALE & HERE Y R ThAEER 5 B 2K
YR EMAIE MR, milkEd S R REe
P K IR RAE R RS & W R BT R AL TERE BT
B PTG TBHQ VEFETEXS IR , 156 2% B SR 2 1k
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HYiEER DPPH « fl « OH W AE /1 M " A 8 5 TBHQ
FE 24 5 9 bRl S BA B8 T A9 RE ) B L TBHQ 55 , B R & ¥
JBE A3 K, 155 ok 8 4 BH B T ) BB Ok 4 TBHQ,
B ALB W35 Bl A B B T 19 1G5 O 1. 41 mg/mlL,
TBHQ # 1G5,y 0. 42 mg/mL; 35 B & AL& 4 10 i A5
it &AL ICs, 4 1. 80 mg/mL, TBHQ K 1Cs hy
1. 17 mg/mL, FEE A dh ik B 1) i » B0 2 400 11 B o o
AR BE S BB TBHQ; ML T, IR L&Y
BRI B2 . 5 ERTIR, K R IR S
Y BA BRI TR LRE ST

IR PR BE S PR T 1k R e R 2 T AR AL
SRR, BRI RS AR AT RS
MR 22 B e 2 AT R BE 0 AT LAPRA 8 DU 4 i S 4R A
PEBE s TR AE AR 1F T 38 o IO S A 400 1 g S B 48 AL
FRIRE S AT LAPRA 900 ) B ST B AR B TR AR F T
T RE R it B0 JELRE 1 7T LA B I 4 #) 40 SR Ab TR R
X LTk BARTE N[ ) 26 1 T BEVRAT 85 U O ST 4R A
YA (BI04 T PR T A AL i BT R AL T 45 F B
7 [ B0 R 7 12k R 5 SR B A AR U S () 545 23 W 25 2R
ZEITCAT L. B2, BRE 2 H I RATTE L
FPTEATE Y, HMEZSMIPM T A L & LR
k. IR BT E—E BRI FR Y 6 R T RSt
AT PRI RE , X N RRCRIF RS, AR ITE
REJT R X A PR M AF . HERMAEY REEE 25 E
VI B R AR A R % 2 B AT B2 AR R A
DR T K e 2R A8 R B 26 AL 1R D R AR T AL AL

JO7 B i B8 0 500 PR 5 e, S0 58 X AR B R 2
E YA BB Z TR
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Study on the Antioxidative Activity of Flavonoids From Pitaya Flower

LI Guosheng, YAO Qiugui,ZHANG Weimin
(College of Food Science, Hainan University, Haikou, Hainan 570228)

Abstract: In order to find safe natural antioxidant, taking pitaya flower as the research object, with ethanol as extraction

solvent, heating reflux extraction of pitaya flower for in vitro antioxidant activity evaluation method, total flavonoids

content was determined,antioxidant activity of samples was determined from five aspects,using the method of DPPH,salicylic

acid,adjacent phenyl phenol method, ferric thiocyanate method, Prussian blue method, with chemical synthetic fat-soluble

antioxidants TBHQ as positive reference substance,the pitaya flower under different concentrations of antioxidant activity

of flavonoids was researched. The results showed the pitaya flower flavonoids content was 2. 62 mg/mL,removal ability
of flavonoids on DPPH e« was similar with TBHQ,IC;,0f clearing * OH was 0. 57 mg/mL,IC;, of removing superoxide

anion was 1. 41 mg/mL,IC;, of inhibiting of lipid peroxidation was 1. 80 mg/mL, reducing power was relatively weak.

Studies showed that flavonoids pitaya flower had strong antioxidant activity,as the application of natural antioxidants.

Keywords : pitaya flower ; flavonoids; antioxidation; free radicals

125

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



http://www.fineprint.cn

