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The biological activities of fermentation products of
an antibiotic Streptomyces ZM-16 and the microwave
mutation breeding of the strain

ZENG Yu-Che LIYing-Dang YANG Zhi-Rong FENG Su”
(College of Life Sciences, Sichuan University, Chengdu, Sichuan 610065, China)

Abstract: [Objective] Streptomyces ZM-16 has been proved to possess great anti-bacteria effect to
many strains of bacteria. The main active component of the fermentation products is actinomycin D.
This study aims at the investigation of the antifungal activities of the fermentation products of
Streptomyces ZM-16 and the enhancement of the active substance yield of the strain by mutation
breeding, in order to develop and improve its practical application in bio-control field of plant
diseases. [Methods] Obtain the active fermentation products with liquid fermentation of the strain
and conduct a cruel extraction; test the antimicrobial effect of the cruel extracts on 11 kinds of plant
pathogenic fungi by inhibition zone method; improve the strain by microwave mutation breeding and
antibiotics resistance screening. [Results] The cruel extracts solution showed antimicrobial effect on
all the 11 kinds of plant pathogenic fungi. Among them, it possessed greatest inhibitive effect on
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Glomerella cingulated, Sclerotinia sclerotiorum and Fusarium graminearum. After induced mutation
by microwave, a rifampin resistant mutant strain was screened out, whose yield of actinomycin D
was enhanced 36.75%. The study on genetic stability of passage showed that the mutant strain was
stable after 10 generations. [Conclusion] The fermentation products of Streptomyces ZM-16 have
great inhibitive effect on most plant pathogen fungi; moreover, the yield of active products was
enhanced after genetic improvement. These results demonstrated that the strain has a high value of

practical application.

Keywords: Streptomyces ZM-16, Actinomycin D, Biological activities, Susceptibility, Physiological

properties, Microwave mutagenesis
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1 1 29.3 mm
D 0.286 8% 1 000 mg 27.8 mm
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Table 2 Antimicrobial effect against 11 plant pathogenic fungi

20 g/L 58 mg/L D 250 mg/L CK
Plant pathogenic 20 g/L Cruel extracts 58 mg/L Actinomycin D 250 mg/L Carbendazim (mm)
fungi solution (mm) solution (mm) solution (mm)
. 19.50+0.36 18.20+0.25 23.20+0.22 0
R. solani
. 26.50+0.28 24.20+0.14 29.70+0.30 0
F. graminearum
. 20.60+0.25 18.90+0.24 19.30+0.17 0
H. maydis
. 24.50+0.19 23.40+0.27 30.60+0.34 0
F. moniliforme
. 27.80+0.46 26.30+0.12 24.80+0.18 0
S. sclerotiorum
A. alternata 19.60+0.29 18.10+0.33 17.30+0.11 0
Keissler
. 18.30+0.27 17.10+0.23 23.90+0.25 0
A. solani Sorauer
. 29.30+0.16 27.80+0.41 26.50+0.28 0
G. cingulate
. 22.30+0.11 21.60+0.26 20.70+0.32 0
H. turcicum
. . 21.90+0.23 20.60+0.19 20.00+0.21 0
P. eriobotrifolia
. 23.20+0.35 21.70+0.31 24.60+0.16 0
B. cinerea
3 + . (P=0.1)

(P=0.01).
Note: The data is the average of the three treatments, with variance following “+”. For the data of the same row, there is significant
difference between the first and the second column (P=0.1), and extreme significant difference between the first and the third column

(P=0.01).

http://journals.im.ac.cn/wswxtbcn



ZM-16 2447

(19] D Wasman

1940 Streptomyces antibioticus

A( D) B 24 WRFELERM
(1) 28
A 10
80% Brockmann 2 18 28
2) 28
3 D
3
D 1] 58 mg/L 3
D 446.1 nm oD (ZM-16)
(P=0.1) ZM-16-5  Rif"
250 mg/L 40% 3
3) 3 4
5
ZM-16-5
10
11 94.1% ZM-16-5
ZM-16 1.2.1-1.2.3
D 20 g/L
D D 36.752 8 mg/L
36.75%

R 3 PUMERERRA L

Table 3 Screening of the resistant mutants

ODu46.1
. . Time of microwave ODug46.1 of the fermented
Strain number Resistance .
treatment (s) solution
ZM-16-5 Rif* 30 0.144 0+£0.012 8
ZM-16-17 Str' 30 0.132 9+0.021 9
ZM-16-23 Str' 40 0.140 6+£0.011 5
ZM-16 = = 0.102 8+0.023 5
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x4 fERREM
Table 4 Passage stability

Titer (%)

Passage ZM-16-5 ZM-16-17 ZM-16-23
0 100 100 100
1 98.241.2 99.6+1.1 98.9+1.4
2 99.7+0.8 97.5+0.9 98.3+0.7
3 97.4+0.5 98.240.9 96.30.9
4 96.5+0.8 95.2+1.3 94.1+1.2
5 96.8+1.3 93.120.8 93.9+0.9
6 95.241.0 92.3+0.7 92.6+1.0
7 95.1£0.9 92.6+1.1 91.4+0.5
8 95.3+0.4 91.8+0.6 91.5+0.7
9 94.4+0.6 91.5+1.5 90.6:0.8
10 94.140.6 90.2+1.2 89.8+0.7

3 + . (P=0.1)

(P=0.1).
Note: The data is the average of the three treatments, with variance following “+”. For the data of the same row, there is significant
difference between the first and the second column (P=0.1), and also significant difference between the first and the third column

(P=0.1).
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