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Abstract: A total of 1026 strains of actinomycetes were isolated from 156 soil samples collected from 11 locations in Guangdong
Province and its surrounding areas. Soil was pretreated using enrichment culture method with calcium carbonate, and actinomycetes were
isolated by plate dilution method..Gause No. 1 synthetic medium was used as the separation medium with 50 mg/L potassium dichromate as the
inhibitor. Preliminary antibacterial screening using agar plug method, with five kinds of indicative bacteria including Staphylococcus aureus,
Bacillus subtilis, Escherichia coli, Candida albicans, and Aspergillus niger, and 95 active strains were identified. Re-screening consisted of
two screening levels with eight kinds of indicative bacteria, including the five used in preliminary screening and Vibrio parahaemolyticus,
Pseudomonas aeruginosa, and Proteus vulgaris. The agar plug method used in the first level provided 19 active strains, and the Oxford cup
diffusion method in the second level finally provided eight optimal strains. The optimal strain GX-21 was identified as Streptomyces
polychromogenes. based on morphological and cultural characteristics, physiological and biochemical tests, and 16S rDNA sequence analysis.
This strain showed broad-spectrum antimicrobial activity, effective against gram-positive and -negative bacteria and fungi.
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Table 1 Isolation of actinomycetes from soil samples
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Fig.1 Agar plug method for preliminary screening of soil

actinomycetes

7 a) Bsubtilis used as indicative bacterium b) S.aureus used
as indicative bacterium.
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Table 2 Antibacterial activity of the 19 actinomycetes isolates

from first level rescreening

RS B AR AP H R B 48 T 6940 B 5L A2 /mm
%5 Sau Bsu Eco Pvu Vpa Pae Cal Ani
BY-12 11.49 7.62 - 77 - - 2094 23.01
BY-28 19.57 22.38 23.85 - - -
BY-74 - 1282 - 119 - - 18.29 20.31
BY-124 1147 - - 692 - - 2242 21.52
ZQ-5 9.17 7.68 9.08 - - 2292 22.01
ZQ-12 884 7.13 - 732 - - 24.88 24.63
GX-21 17.13 12.08 10.93 9.17 - - 924 21.39
GX-23 1594 1285 - 9.61 - - 9.02 19.71
GX-26 16.46 13.54 13.19 1042 - - - 2184
GX-64 - 6.58 - - - - - 25.06
GX-101 - 1051 - 797 - - - 2421
ZC-7 13.64 1494 1221 - - - -
ZC-34 16.03 15.63 13.19 - - -
ZC-136 16.01 15.11 10.71 - - - - 9.95
ZC-139 17.43 1251 10.66 945 - - 914 963
JD-70 1576 16.83 - - - - -
JD-173 12.27 9.74 - 708 - - 24.64 23.89
JF-1 17.89 1983 - 1205 - - 953
JF-99 18.19 1856 - 13.87 - - -

E: -, RAVEBF A Gk AADE6 mm; SausFE#
HRHE; Bsu, AEFIATH; Pw, EHATH: Vpa, &l5mik
INF ; Pae, 4RLBIEAOE ; Eco, XM¥Am KHE; Cal, &9z
BEH; Ani, ZHE,

B 2 A TR E N —RE T
Fig.2 Oxford cup diffusionmethod for second level rescreening

of soil isolates
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Table 3 Antibacterial activity of the five optimal strains obtained from second level rescreening

WA H AR A5 HA 4949 B A %/mm

w5 Sau Bsu Eco Pvu Vpa/Pae Cal Ani
BY-28 19.14 20.07 14.85 -
GX-21 19.22 11.32 12.89 9.21 - 10.22 18.31
ZC-34 18.43 15.77 13.71 -
JD-173 12.67 11.44 10.21 8.12 - 22.85 24.01
JF-99 19.55 20.12 14.07 -

E: oo, RWHES L FEANZELAZD=6MM; Sau, &% &8 HEE; Bsu, HFEFRATH; P, THAFH; Vpa, JEwb
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Fig.3 Phylogenetic tree based on partial 16S rDNAsequences
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Fig.4 Morphology of GX-21 on Gause No.1 synthetic medium

B 5 EHk 6X-21 R F BHIR THESHE (X400)
Fig.5 Morphology of strain GX-21

6 Bk GX-21 FEREE R
Fig.6 Morphology of strain GX-21
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Table 4 Cultural characteristics of strain GX-21
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Table 7 Comparison of physiological and biochemical

characteristics of strain GX-21 and its closest relatives
A3 A4 GX-21  S.polychromogenes — S.roseus

B i - - -
-y 5t 1) - - -
py KR + + +
g F A A - - -
7 A 2K + + -
2eE + + -
L-FT 321448 + + -
D- R #& - + +
D-# & 45 + + +
D- R 4% + + -
EAE + + -
REHE - - -
ARFAE - - -
D-H %8 - = -
WLEE - - -
Eio-, M+, MM
3 &

3.1 Gl TEARAENEE . B e . AR AL
BN 16S IDNA T 5438, #5E B bk GX-21 N7~
BEFE I (S.polychromogenes)s

32 AWMAMKERANZ ) OH8E W
(S.polychromogenes) GX-21, HACH ™4 HA
BT RRE AL R R IRRHME L s KR MR DL
PR 51U AN [RIRE EE R4 E R o X AERR AR EH 0 T
Yiprp e BUD W, IR0 R R R, 2EAT R
WAL T KA RBP4 5E DA S
TE AU P o B R AR SE A T, B A BRI
VB ST R AR BN, B REF IR RS

e B3
[1] 5 6L 3CE YD 70 K 3L 1E £ 5 Tl sh 2P )

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

[11]

2%,2005,26(8):453-456

LU Jian. Microbial preservation and its applicaions in food
industry [J]. Food Science, 2005, 26(8): 453-456

Peterson J L. Suppressive soils and plant disease [J]. Soil
Science, 135:(5)327, 1983

BORMR, SR 0 ARPER 55 ) 78 JLig 40 A AR L33 sk 1
BH0954 1) 43 &5 1 % 52 [J]. o & 4R % i i ,2010,26(18):
406-409

HUANG Da-lin, YUAN Gui-feng, XU Ya-juan, et al. Isolation
and identification of actinomycetes sp. BH0954 from the
mangrove forest soil of Guangxi Beihai [J]. Chinese
Agricultural Science Bulletin, 2010, 26(18):406-409

ARAETH, 7K B, 25 PSR B AT S B VR R
FRFXjOK) 43 B A% 5[] a4 (747, 2018,39(5):158-164

YU lJia-qging, ZHANG Zhi-bin, LI Xi-xi; et al. Isolation and
identification of an” antifungal actinomycete strain FXj9 [J].
Plant Protection, 2013, 39(5): 158-164

T TR R, L B, Tyl 5 R TR T PR M R PO
I P -148 TR AR M %552 P PEAR ML AR}4,2010,41(2):126-129
YUE Lei-na, WEN Qing-ling, YI Run-hua, et al. Screening of
anti-bacterial marine-derived actinomycetes and identification
of strain Nan-148 [J]. Guangxi Agricultural Sciences, 2010,
41(2)1126-129

Atika Meklat, Nasserdine Sabaou, Noureddine Bourss, e al. A
novel strain of actinopolyspora mortivallis with antibacterial
activity isolated from a saharan soil [J]. Ann. Microbiol., 2012,
62:1049-1057

Pachaiyappan Saravana Kumar, John Poonga Preetam Raj,
Veeramuthu Duraipandiyan, et al. Antibacterial activity of
some actinomy cetes from Tamil Nadu, India [J]. Asian Pacific
Journal of Tropical Biomedicine, 2012, 1-8

Maeen S ,Weam T Qattan, Nayera AM oneib, et al. Isolation of
antimicrobially active streptomyces strain from west area of
Saudi Arabia [J]. Journal of Pharmacy Research, 2011, 4(7),
2322-2324

Tsao P H, Leben C, Keitt G W. An enrichment method for
isolation actinomycetes that produce diffusible antifungal
antibiotics [J]. Phytopath, 1960, 50: 88-89

Shakthi \elayudham, et al. Diversity and antibacterial
screening of Actinomycetes from Javadi Hill forest soil,
Tamilnadu [J]. India Journal of Microbiology Research, 2012,
2(2):41-46
Sugathan

Shiburaj.  Anti-microbial

Streptorangium nondiastaticum TBG-75A20, isolate from the

saeening  of

soil of south India [J]. Research Joumal of Microbiology, 2011,

73


http://www.cnki.net/KCMS/detail/%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20/kcms/detail/search.aspx?dbcode=CJFQ&sfield=au&skey=%e8%a2%81%e6%a1%82%e5%b3%b0&code=06969270;06968777;06968770;06963762;17696869;06963215;24786493;06969245;
http://www.cnki.net/KCMS/detail/%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20%20/kcms/detail/search.aspx?dbcode=CJFQ&sfield=au&skey=%e5%be%90%e9%9b%85%e5%a8%9f&code=06969270;06968777;06968770;06963762;17696869;06963215;24786493;06969245;

M EmBHL

Modern Food Science and Technology

2014, Vol.30, No.12

[12]

[13]

74

6(12):912-918

BAR AT AR L R AR X T R R B D R A A R
B JP FE DT PR ) L 5546 52 [D]. iR K201

LIAO Dong-qgi. Preliminary investigation on Streptomyces in
Wuzhishan virgin forest soil and screening and identification
of Adinomycetes against Macrophoma Musae [D]. Hainan
University, 2011

T R B R A e SR R 7P T TR R RO G

[14]

= 4 4 %5 58 [0 S A4 238 41, 2011,38(6):871-877
HUANG Jing-Min, WU Qing-Ping, LIU Sheng-Rong, ¢ al.
Screening of new e-polylysine producing strain and structure
identification of its product [J]. Microbiology China, 2011,
38(6): 871-877

= A] TR T 1 73 RN RE M A 5T A ikt 1992
YAN Xun-chu. The classification and identification of
actinomy cetes [M]. Beijing:Science Press, 1992



