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Determination of the Antimicrobial Activity of Antibacterial Substances
Produced by Biocontrol Bacteria Streptomyces fradiae var S —221
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Abstract: To explore the antimicrobial activity of antibacterial substances produced by Streptomyces fradi-
ae var S =221 . The antimicrobial activity of antibacterial substances produced by Streptomyces fradiae var S —
221 on 7 kinds of bacteria and 10 kinds of plant pathogens was determined. The range of MIC to Escherichia
colt at on 7 kinds of bacteria is from 0. 098 to 3. 130 mg/L, the range of ECs, on 10 kinds of plant pathogens
is from 0.39 ~4.83 mg/L and the range of ECy, on 10 kinds of plant pathogens is from 8. 17 ~28.44 mg/L.
The inhibitory action of antibacterial substance produced by Streptomyces fradiae Var S —221 is powerful and
the pedigree of antimicrobial is wide.
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3 IREERE A S — 221( Streptomyces fradiae var S —221) 5z F VL PG A MY R A7 0 FHAMA: W 52 596 28 7E 2047 A
B LR B 2N BRI IS L 2 B AR B 1 BRouhSPIE £A R MR RE SR i s bR T o RS,
L WSS W ) 23 4 4 0 1 T L LA S RO B AR ™ o IR 4 B T ok 2 R 2
T N AR TR B AT R BT TR P () IR TR ORI L 52 AR O BT RR AT B AT AR 4 O AR e
R SRR B R T A AR MR R T R ASSCIR T T R REERR I S - 221 TR
WP BTXS 7 Fl 4t BRI 10 B 4005 S5 TR T TR M

1 HRSHE

1.1 RIasrst
LI RATH S-221 AT P RE MR IR KSR TRR N R LR R i gt
EALSRTN R 3 sl sl [ R AR UE( GB) M K
1.1.2 BXE BERZEAAT 5 ( Bacillus cereus) 4> 85 0,55 %5 BR 7 ( Staphytococcus aureus) A ¥E ZE A FT
B ( Bacillus sabtills) 7074 2E 0T B ( Bacillus thuringiensis) KT & ( Escherichia coli. ) B K ZF/0FT 5
( Bacillus megeterium) H % ¥ 9% 9% T8 ( Xanthomonas axonopodis pv. citri) . 45 3l < 48 5 T8 ( Gloeosporium
sp. ) IR R T ( Fusarium solani) 25 Ry 5L AG G B ( Plantain head blight) /N2 J% 55955 1 ( Gibberella
zeae) TEWTHE R E ( Plantain sclerotiniose) KRS SUALR T8 ( Rhizoctonia solani) Fp A4 3 Z59 7 ( Verticil-
lium dahliae) WATEIR BRI ( Alternaria alternate) %524 HIEIR # ( Colletotrichum gloeosporioides) & AT
HRAAIE B ( Colletotrichum sp. ) o
1.1.3 334 (1) PDA B;iFa%k: B85 200 ¢, #4505 20 ¢, 515 15 g, 251%7K 1 000 mL. (2) NA }%
FRH: AW 3 g M 10 g,NaCl 5 g, #i%58% 10 g, Bl 15 g, Z&1#7K 1 000 mL,pH 7.0,
1.2 (U FB5iE&E

Adventurer™ B FRE 5 R\ FHE VR 7 KB By R K #Y G R#RE TAE & \LRH - 250A 7Y
AR TR ATALAR BRI AR LA
1.3 FHi&
1.3.1 REgstmi i dtayeynl 2 BOCHT- LA, 230 A R e S [ v BEAR A% L R 0 24
W ARG 53 N AR TR 2 (4 B B RS AR, 80 88 50 T A TS AL , R e A2 35 0. 01 mL
WRIVRCEEFD T 3R 25 BB AR, el i, FAL BT 2 3 R 1% | AR & 29 i S ARV BHE T AR
KX R 7E 30 CIEFRAF TR 3 d 5, K & 8- AR LR AL A il v AR K iR TR AN AR K 0 e (IR 24
Py B BV A i v ) S (IR R R L
1.3.2 RE MR 10 At dsm R B QR ERGNE  —HFRTARIE" . (1) &7
o BCi PDA Kb, 5 00 T =M KA, FE 3 3R 30 J1 2 50 °C Zc A I I ACKH L 9 & e ik
T8 WL A A RV FE A RS M B () 35 52 58 3 A IS A S R LNV BE 45 o

(2) REERAMESCRIE » BT8R ERIER 2= PDA M |, 25 CH; 9% 48 h, JHEHAZ N 9 mm §T
LA THCR T D G RPN R A o A TR R AL 422 30 28 S5 SR LAY vh e, DUAS I & I L 37 1) 3% 5%
FAEZS O IR AR EE A 3 R, B TR N IR B R B R MR R TR T TR AR A (1) K
HE R OO TR A R 8

20 1 KA % = Papils @%/iﬁgﬁgﬁjé;i@iﬁﬁﬁzkg < 100% (1)

(3) ECuy ECo 07 L. ARAE I LA P 32 4 B 42 M 3R P AL DL (1
SMRAS R, D24 o v B R ROk 1A A e T B D RS 5 AR R R SRAT LR R 5 B Ak B2 R
ECs,, JLFME ] 6.281 5 W Tk FE A ECyy o
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2.1 HREEFRS-221 ABENARNINEIR
IR IREERE T S - 221 Jr 0 B 10 500 A T A 0 BB 2 2R AN 3R 1 s, R TR TGS 45 7 4 T 114 £14) 4100 7
IIERANGR 1 322 Fron o IBIRBESTA S - 221 Fry Ui W) SO KM AT T8 | < B 00 7 2 BRI R B 29
FEEE I 5T 2 AT TR LR ZF AT T 955 2 4 2 FEL A B8 VR AR 154 97 9 TS 1100 e (U4 B o v 2 73] A 3. 13,
0.19,0.09,0.39,0.19,0.78,1.56 mg/Lo AU AT, IZHTE BN B 7 FPEH R AT TR AR -
x1 FREEHES-221 AFEREY R ERNINE KR
Tab.1 The suppressive experiment of antimicrobial compound produced by

Streptomyces fradiae var S —221 to bacterias

AN B Bacteria supplied

J iR e
I(mg = L7Y) KIGHFTEE & 8 AR I RS2 T SR HORT I BT B RS S Rr i NGB i
Concentration Escherichia  Staphytococcus Bacillus Bacillus Bacillus Bacillus Xanthomonas
of chemical coli. aureus sabtills cereus megeterium thuringiensis  axonopodis pv. citri
50.00 - - - - - - -
25.00 - - - - - - -
12.50 - - - - - - -
6.250 - - - - - - -
3.130 - - - - - - -
1.560 + - - - - - -
0.780 + - - - - - +
0.390 + - - - - + +
0.195 + - - + - + +
0.098 + + - + + + +
0.049 + + + + + + +
0. 025 + + + + + + +
0. 000 + + + + + + +
S+ TFORTR AR - T RN PR BB R
“+ " means the plates had bacterial colonies “—"means the plates didn’ t have bacterial colonies.
*2 BR#ESEHES-221 ABRENARNSENERE
Tab.2 The determination of the minimal inhibitory concentration of bacteria
i) A4 A BT e/ (mg - L)
Bacteria supplied Scientific name Minimal inhibitory concentration

K Escherichia coli. 3.130

4T 0 R A R A Staphytococcus aureus 0.195

A B AT Bacillus sabtills 0.098

W5 S 2F AT T Bacillus cereus 0. 390

H R Bacillus megeterium 0. 195

I TR Bacillus thuringiensis 0.780

Mg IZm e Xanthomonas axonopodis pv. citri 1.560

2.2 BRHEEBHE S -221 FIFREYRN 10 FiEYHEEEEIIDERR

HERBER R S - 221 AWERONT 10 Bl I w4 R A B 22 25 (A R L3R 3 FR , FUm ) o
X2 FAE G I EL TR 75 117 B8 \ECso Fl ECo WL 4 X BRI S 1 ECs, 1 ECoo YRR 351 3. 4
~61.7 mg/L I 137 ~326 mg/L. i al A, B pO R Y L 0] ol [REE B2 1 S - 221 B Bl W)
U
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*3 FRESHES-221 KB HHEYREERERIMSER
Tab.3 The suppression action of Streptomyces fradiae var S —221 to 10 plant pathogenic fungi

- A% IR
e AT % ‘
The relative inhibitory rate Toxicity regression
Plant pathogenic fungi supplied .
2mg/L 4 mg/L 8 mg/L 16 mg/L 32 mg/L equations

IKFELURRE B ( Rhizoctonia solani) 55.53 70. 82 79. 49 91.71 97.32 ¥y =0.6378x + 4.659 3

L A G  ( Plantain head blight)  75.12  80.83  87.05  92.45  95.88  y = 0.388 2x + 5.368 1

2235 5 AH IR 12 ( Gloeosporium. sp) 42.19 53.87 64. 54 85.97 96.3 y = 0.627 8x + 4.302

ZEHT BB A% 9% 6 ( Plantain sclerotiniose) — 56. 71 72.39 79.97 94.93 100 ¥y = 0.9959x + 3.967 6

INZE TRFEIR T ( Gibberella zeae) 60. 23 74.35 85.07 91. 82 98.45 y =0.6428x + 4.7727

ST HIERG I ( Colletotrichum sp. ) 69. 12 79. 04 88.75 95. 06 98.33 y =0.597 6x + 5.026 4

W IR B 1 ( Alternaria alternate) 61.26 69. 22 80.3 86.7 92.13 y = 0.412 6x + 4.975

0.5939x + 4.6177

HATE T ZE 5 1 ( Verticillium dahliae) 50. 24 67.55 80. 59 90. 16 95. 18 y
I8 SRS TR

( Colletotrichum gloeosporioides)

50. 01 71.34 85. 87 95.5 99. 32 0.875 5x + 4.3396

<
1}

SR JE 5 B8 ( Fusarium solani) 25.72 47.26 63. 34 77.96 92. 41 y = 0.722 8x + 3.861 8

F4 ZFMEMREERXNBRESHE S -221 AR E
Tab.4 The sensibility of fermentation broth to plant Pathogenic fungi

P L B 77 LIP3 ECs ECq,

Plant pathogenic fungi supplied Toxicity regression equations Correlative coefficient  /(mg+ L") /(mg+:L™")
TKFE SRR & ( Rhizoctonia solani) y = 0.637 8x + 4.659 3 R=0.9975 1.71 12.72
TR MR ( Plantain head blight) —y = 0.388 2x + 5.368 1 R=0.997 1 0.39 10. 52
EE38) 5 IH IR 1 ( Gloeosporium sp. ) y = 0.627 8x + 4.302 R =0.996 6 3.04 23.41
LB W R AR B ( Plantain sclerotiniose) — y = 0.995 9x + 3.967 6 R=0.9979 2.82 10. 21
INE TRFENR I ( Gibberella zeae) y = 0.642 8x + 4.772 7 R=0.997 4 1.42 10. 46
B AT ISR B ( Colletotrichum sp. ) y = 0.597 6x + 5. 0264 R=0.996 9 0.96 8. 17
B AR B9 i ( Alternaria alternate) y = 0.412 6x + 4.975 R=0.998 0 1. 11 24.78
AL TG I ( Verticillium dahliae) y = 0.593 9x + 4.617 7 R=0.999 2 1.90 16. 47
R HIESRE( Colletotrichum gloeosporioides) v = 0.875 5x + 4.339 6 R=0.996 7 2.13 9.19
SRR S8 5 1 ( Fusarium solani) y = 0.722 8x + 3.861 8 R =0.996 3 4.83 28.44

3 NEGitie

(1) S ECET S — 221 FF P0G HE ) R T A 1 K TR 5 7 20 1 LA TR R B R
HCR AT B MIC H50.09 ~3.13 mg/L. #[CHEREET S - 221 FF™ 5 15 M xRl 1 K A
M4 10 FECYTTIEEL U LAT ROBE R FT L B8 4 11 975 9105 B EC M 039 ~4. 83 mg/L fi
ECy )7 8.17 ~28.44 mg/L.

(2) 9 CCHERE T S — 221 FF P40 8 4 T A FREL 005 5 B 1 5 B T R RO 4 2R
LA R B R B R R . L 3 R O PR P T R A R 2 B
Tk

(3) FI 98 FCBERR BAIFTE 2200, BLC. R BUAY 9 [ B 25 1 L OB U R A R R A
BED SRR S - 221 Pk T T A0 I 5 O % B 45 1 2 P 2 R ) L UL
SR HLINT AT 5 T B
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