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Abstract

In this paper, the antibacterial activity of Streptomyces sp. fermenting products against plant pa-
thogenic fungus was studied. The mycelial growth rate method and the crosshair line method
were used to determine the diameter of colony expansion and to observe Streptomyces fermenting
broth effect on the activity of Pseudomonas aeruginosa, Thermoascus aurantiacus and Fusarium
equiseti. When Streptomyces fermenting broth was co-cultured with pathogenic bacteria for 72
hours, the average inhibition rates were 30.64% (P < 0.01), 51.37% (P < 0.01) and 12.29 (P < 0.05)
for Pseudomonas aeruginosa, Fusarium equiseti and Thermoascus aurantiacus, respectively. Strep-
tomyces fermenting broth has the strongest inhibitory effect on Fusarium equiseti, and its principle
is related to blocking the production of bacterial nucleic acid. Streptomyces fermenting broth had the
weakest inhibitory effect on Thermoascus aurantiacus and had no significant effect on nucleic acid
content of Pseudomonas aeruginosa and Thermoascus aurantiacus. Streptomyces fermenting broth
showed different antibacterial activity against three kinds of plant pathogenic fungus.
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AR SR B o R BB AE YR R B TS M R A 2 A KRB R P XN E HEY RER,
EREBHRBBNMIERTRIIE . TERANARBRRARMRTFSHAETREREEENRW, %
BH KB SRR EIIEIRT2 h, 3 RHR T AR SR AL B 9T #3535 930.64%M151.37% (P
<0.01), X FEEKIMHIZFN12.29 (P < 0.05). HEFH KEBIARMEBEHE KMEIERRE, RFEEY
LIRS E AR KHRIEKZ, W TEERMHERRS, X RHSRIENTEEHOIZRS
BRAEENRMN. BB REBR3MEYIRIRE ERA FRE MR,

Xiia
BRRERETY, XTZ, WERAHE, MHEA

Copyright © 2019 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/
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[11.
WA T2 ORI B RS2 2 8, PR G2 =02 =, BN RO Bk
W MLV, BERDREHEIRIOIER, RT3 4R b I TR, s . i
P RS FE) (3], KT SRR IIMEE O SR B, 7R R — (4], B
BIB9S E MR 2B 2 BT T IS, 7 B E
HNSIELS]. BEAIRIRAE R b 2R o S BN 1 KEL6] (7).

KT 2 BER AT Z AR R 81 2008 5 R R RO, S S8 B 55 18 0 R 0% K B
JIB TR 3 KT S 8 LA SR M AR, Sl R B R
BLATHE . FR BB I RO LR B S

2. #HRANTE
2.1. {438

XMT-A7000 ALF7/K BB 72 (B i A as )), SW-CJ-1F #iE TIES (b & & IR
A, YXQG02 FEAZEIIH ERAR (L R HTREEIT 2 ), ZHWY-200D HY 58 PR (i 53 70 B A 2% 1)
EER AR, BIAe(EE Eppendorf), DMIS/DFC550 74 {3] B % 5t B i (7 [ Leica /A 7)), VARIOSKAN
FLASH 43 K140 2 TR 1 (32 [E Thermo A ), ExCell biology 96 FLAR

2.2. EMAEFE

55 55 (Streptomyces sp.), KW 8 J] T 8547 2% A 5. B (Pseudomonas  aeruginosa), W& 3% &
(Thermoascus aurantiacus), RWEHEIEE (Fusarium equiseti). UL LR B T 17 B I& ARV A BR 2 B 3245
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PRRRE IR FONE A0 10.0 g, BERESREUY) 20.0 g, ZE IR 5.0 g, MR 41 2.0 g, L/KBRIREE 0.5 g;
Z5T87K 1000 ml, 75 pH 2 7.0+0.2.

R FRHNE GO R R R S UMK 20 g, Hi&IHE 20 g, CaCO; 8 g, NaCl 10 g, HHME 10 g,
ZR1H7K 1000 ml, FT pH 7.2~7.4).

PSR e R 7R3 9 PDA BE 3R BE(S R 200 g, &M 20 g, BEfIR 15~20 g, Z&1H/K 1000 ml), H
SR pH.

WimF TR AR A7), — R VEE FREIEFAR (RS 9 cm, F B HAEYEARARAFA).

23. BEAETMEIE

TR KB R R FR I BE B AT, B T B . 250 ml =AM 100 ml 35973, #4461 1:10
B F BB R B33, 28°C~30 BRI, 96 h JGIEH 22, WiRT1, W20 TW 0 7#
KRR — BRI, %M.

24. HEEREMREFENE

SR FH B 22 25 K 2325 8 T 5 B 5 TR AR R T > D0 ot P 3 L4996 DR B AR 0 TR0 1 . PDA R R 250
P KB, WEIA 50°C s FH 28U /KRS R AR 2 1 B 2 B R BER TR AR 2 MR (1000 pg/mL
F1500 pg/mL), 5KE & E PDA Ki7dk, Ha5, M 120 v/min $RIRFHRG 888 51, 5 DASEARRAT
UK E] PDA £ 725 EXT IR, SR AIEINERE RN 90 mm K5 FR ML A HI, s 77 JR 0 [ ) 7
B

B 55 75 B X HUE KM R T B . R TR . RIRRITE, DL 1% R B (BRI A 10°4Y/mL)
e eS| AP7B D8 S L B

DATCRHRAEF2L, R FLAsfER AN gk v g N O 1) 4% 47 1 A5 JoE 1R B DR (LA 4 mm) R 22 1]
R, IR B RCE 3 AN ER, AREEEEFRILE T 27°C FERMAEEFE 3 d, THME AR R £,
73 OEMEREER 2 N EA, BUFIEEAREREERER, RIHELAEKIME . MEE%)
= [(NHEEBER - H2AWEER)/X BT ER] % 100,

2.5. Hi{%E DNA 1 RNA H8x&ETLEINE

5 5 o R B = T AR = AR EE/E Oh, 4h, 8h, 12h, 16h, 20 h A1 24 h A AR (B 7K
9 108ANmL), BN 3 fAEFR 1) 4',6- Bk IE-2-FRILM| M (DAPD L, R 10 min 8 HIR AT, SRJ5 7R
FHBEEFRACGIAT 2GRN, DNA FT RNA FI¥COR 9% K45 79 364 nm A1 400 nm, € =FhAS [5] 5 F 1) DNA
F1 RNA DAPI ety yenm i, SHEL 3R, PSSR H RN S AXTIE .,
2.6. Geit oA

KH SPSS 15.0 . #da LISME(X £se)IEAK R, A E AR, —ANLL ARt
i ANOVA/Holm-Sidak Gt it AbFE . LLP <0.05 AERES TR, P<0.01l VAW EEER.

3. BFER5WiL
3.1. BEEABRNRRESMEIER

FERE RS T AR 1000 pg/mL N S84 B 22 5o A Ak BERE Y 500 ng/mL I, BE% 3 K
P59 SRR LG 77 24 h 5 AT AR B0, JLRE57 48 h, 5% NS IR ALAH L K et 70 T R A Tl e . 14 )
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B EAA/NP < 0.05), T FREBR/NOZEFEALE, LR9% 72 h, 575 A0t Lo -8 756 A1
AT AR B 110 18 7 B A SR 3 /NP < 0.01),  T-FE TR I V& B A FTis/MP < 0.05). IL#E 1.

Table 1. Diameter of bacteriostatic circle of Streptomyces fermentation broth to different strains (n =3, X +se mm)

# 1. EHLABANAREMHINEEER0N=3, X+se mm)
T AR B T R R 3 SR AR I R

B R 0Oh 24h 48h 72h
M HEZH Bk X HE 20 [zl
K- IR 0+0.00 0+0.00 53+2.88 4.6 +4.12% 17.3+4.58 12.0 £ 4.23%*
TEE 0+0.00 0+0.00 10.5 +3.60 9.8 +3.04 17.9+3.26 15.7 +£3.03%
AT 0+0.00 0+0.00 49+2.45 3.7+1.77% 14.6 +2.45 7.1 £ 2.48%*

e SXFIRA L, *P < 0.05, **P <0.01.

3.2. HBELXBANREENZERSEHRE

25 [ FRZH AT 1000 pg/mL. 500 pg/mL. 100 pug/mL =/ [E) 7 & 5 55 1 A B 4% TR & & 1Ak W
K1 B, 7[RI S 25 b R TR VRAE FH A I 0 A1 R B B3 L B B AIG, 43595 12 h )&,
DNA 1 RNA 15t 58 FE L REZH 35 FRAIC, AN (7] 57 2 5 B R IRV ZE AR IR 1 B LU G 2B, i i
B B7 DR A VR R FELRS A TR At R A R ) A s b s R 2 D e R e K, AR B ir . 525 H
XPIRAH LA, AN R ) B 2 v A BV AE FH A TR RE ], 8 T R R0 K I ) v N 7 R A (R TR 7

BT 3 S
70
(a) ()
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Figure 1. Effects of different doses of Streptomyces fermentation solution on the content of DNA (a) and RNA (b) of Fusa-
rium equiseti

E 1. FERFIEHEE R BRI ARMIEAE DNA ()1 RNA (b)) = KIS

B2 DR R IR 5 0 TR R L 5 7 48 T, R DR I8 70 R RTAR U B 160 T F) -~ S51 40 1) 22 53 30 A 13.21%411 24.49%
(P < 0.05), 1%t TFEREMIHIFN 6.67% %= FHARE HLRFE 72 h, KR8 ) B AA I B 76 B 111
B3I 253 7N 30.64%H1 51.37% (P < 0.01), AR A5 2 12.29 (P < 0.05). % WF K BB AR
IS L A (1 U 4 P iR, KRR T TR I, o JE B R A A FH e 58

4. &5ig

TCEVIRIAE = M R T REAHMER M Ee R e, BHET W TIRKKPUERZA 80%K
PR, AR TEERMS T RENTT RN, BB AANEEE. T3, 2K &
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BB SR G R E L IR AW ARG R 5 BT IR 5256 b, R T —MREERE 1, 45 BOR-1227,
H R RVE R A MBS . KRR A — @ P Fr A= ae 70, vl — DR L pusein 4.

AT H SRR R R BT E Y, B R TSI R TR I 3 SRR B, B R A
RO R R TI TR  ARIEHRAIEE . T 3R 3 TR TS ML 2, B R 11 R I A 0l 6 T ) 4 o 4
FfoE, KMBITERZ, SRR MR RT. DAPT B 4',6-—PkIE-2- 2K 5LmIWE, & —FREg S
DNA 58 7145 & 198 44kl . 4 DAPL 5 DNA £54 ), DAPI-DNA 7) T2 5% K29 232 20 fi5; DAPI
WAL L5 A RNA, HR5RE & DAPI-DNA 70T 1/5; HRHE 5 650 5 11 K /NAT LU 2 DNA Al RNA )
TR, ARCWHARW, SRR A RKBERAE G AR R AR o B, VAR & e 2S£
B TR R TRV T A T 4 1) AT A IR 1) PG T B TR AR o LR B T R RN K P ) TR R T R B
LR 2 B I 2 3 I R

A FEIRRY KR W R~ S FHTE R . Dl 24 4 ol e A 2 42 v L D F % B s it

ELmAB
2016 5 — AR EE TN EE BHF I H (JAT160231).
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