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Endophytic Actinomycetes Associated with Medicinal Plants:
Isolation, Antimicribial Activity and Identification
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Abstract: 272 endophytic actinomycetes were isolated from different medicinal plants collected from tropi-
cal rainforest in Xishuangbanna of Yunnan province. By antimicrobial screening, the fermentation broth of
146 strains inhibited the tested pathogenetic strains, and 94 or 127 out of the 272 endophytic actinomycetes
strains showed inhibition activity against pathogenetic bacteria or fungi. The strain YIM 61470 exhibited
extensive antagonism against pathogenic microbes. Based on the morphological characteristics, cultural
characteristics, physiological characteristics, chemotaxonomic data and 16S rRNA gene sequence similarity
analysis, strain YIM 61470 was identified as Streptomyces hydrogenans, a known species of the genus
Streptomyces.

Keywords: Medicinal plants, Endophytic actinomycetes, Antimicrobial activity, Identification, 16S rRNA
gene

ESWA: (No. 2004CB719601); (No. 2006DFA33550);
(No. 2005GH21); (No. 08J0008)

*BIMEE: Tel: 86-871-5035263; DX: lihxu@ynu.edu.cn
Yk HEA: 2009-04-07; #3 HHA: 2009-06-03

© PERZRMEDARAATIKSHES http://journals. im. ac. cn



1694 BiHE AR 2009, Vol.36, No.11

(Fusarium oxysporum) (Protomyces
, macrosporus)
2 45% 1.1.2 EFEMEZERA:
[1] , TWYEF!  HvM ;
21 , - ; ISP 2(Inter-
national Streptomyces projects)
[, .
, , - (PDA)
PCR
12 A&

121 EYAEREENSE. REMNSEE:

' : 0.01% Tween-20

' 1 min, 4.5%~5%
e, 3 min~8 min( ), 2.5%
2 10 min, 75% 5 min,
", Conn 112008 , 10% 10 min
, 28°C 3~6
20% -80°C
\ 122 REESUEMHEE:
, 2
‘1) ISP 2
80 1 min, 28°C 3~6
: , ) 2)
) 0.2 mL ISP 2 ,
YIM 61470, 28°C 3~6
1.23 HMEMEZEMNELSE: ,
1 MR8 37°C, 28°C,
11 # 24h~48h
111 #HAEYMEHETE: 124 FTSIBFHFEMEIRE R YIM
2007 6 ( 61470 (ISP)
28°C ISP 2
80 21 d ,
); : (Escherichia (JSM5600LV, JEOL)
coli) (Strphylococcus aureus) (2]
(Bacillus subtilis) 125 #HREHFHES S YIM 61470
(Alternaria alternata) (Aspergillus niger) [14]

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

© PERZRMEDARAATIKSHES http://journals. im. ac. cn



YIM 61470 1695
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Fig. 1 Statistics of endophytic actinomycetes with antim-

icrobial activities
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Note: Anti-1: Anti-Escherichia coli; Anti-2: Anti-Strphylococcus

aureus; Anti-3: Anti-Bacillus subtilis; Anti-4: Anti-Alternaria

alternate; Anti-5: Anti-Aspergillus niger; Anti-6: Anti-Fusarium

oxysporum; Anti-7: Anti-Protomyces macrosporus.

; Anti-3:
; Anti-5:
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*1 BEAshEEMEAEREEST

Table 1 Statistics of endophytic actinomycetes with high antimicrobial activities

Test microbe Number of active strains Strain No.
L . YIM61113 YIM61118 YIM61131 YIM61227 YIM61241 YIM61259
Escherichia coli 7
YIM61470
YIM61018 YIM61086 YIM61168 YIM61178 YIM61188 YIM61190
Strphylococcus aureus 7
YIM61259
Bacillus subtilis 4 YIM61136 YIM61187 YIM61211 YIM61241
. YIM61007 YIM61013 YIM61017 YIM61019 YIM61108 YIM61111
Alternaria alternata 10

YIM61146 YIM61221 YIM61291 YIM61470
Aspergillus niger 6 YIM61035 YIM61211 YIM61224 YIM61237 YIM61288 YIM61470

YIM61049 YIM61149 YIM61155 YIM61191 YIM61206 YIM61209

Fusarium oxysporum 10 YIM61223 YIM61245 YIM61297 YIM61470
YIM61001 YIM61007 YIM61011 YIM61018 YIM61047 YIM61049
Protomyces macrosporus 13 YIM61155 YIM61149 YIM61175 YIM61269 YIM61297 YIM61280
YIM61470
15 mm.

Note: Diameters of inhibition zones above 15 mm.

£ 2 EH YIM 61470 B9 E E T

Table 2 Antimicrobial activity result of strain YIM 61

- Inhibit diameters
Strain

(mm)
Escherichia coli 17 :

Strphylococcus aureus 14 '. N : I ,7“ £
Bacillus subtilis 13 . : :
Alternaria alternata 22 o ] %

Aspergillus niger 19 g5 v ; = Y= . ®
Fusarium oxysporum 30 : Det WD +————— 5pum
Protomyces macrosporus 21 ).0 kV 10000x Mat Key Lab of KMUST

, 2 F#EBETEHK YIM 61470 B S HHE
( 3) Fig. 2 Morphological characteristics of strain YIM 61470

by scanning electronmicroscope
, YIM 61470

2.4.2 EIRH (R4S YIM 61470

# 3 E YIM 61470 By 1E F4F1E

Table 3 Cultural characteristics of strain YIM 61470

Medium Growth Aerial mycelium Substrate mycelium Soluble pigment
Yeast-malt extract agar Good Pale yellow Pale brown =
Oatmeal agar Moderate Pale yellow Pale brown -
Inorganic salt/starch agar Good Yellow-white Yellow- brown -
Glycerol/asparagine agar Good Pale yellow Yellow- brown =
Czapek’s agar Good Pale yellow Pale brown =
Nutrient agar Moderate Pale yellow Deep brown =
Potato extract agar Good Pale yellow Brown -

Note: —: Negative.
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T4 EHR YIM 61470 B & IR 4 (L 4FIE

Table 4 Physiological and biochemical properties of strain YIM 61470

Test items Results Test items Results
Arabinose + Xanthine +
Cellobiose + Hydroxyproline +

Dulcitol — Lysine +
Fructose + Serine -
Galactose + Phenylalanine -
Glucose + Tyrosine +
Glycerol - Alanine +
Inositol + Asparagine -
Lactose = Starch hydrolysis i
Mannitol + Nitrate deoxidization +
Mannose + Gelatin liquefaction +
Sodium acetate W Coagulation of milk =
Sodium oxalate - Peptonize of milk +
Hypoxanthine 1 Production of H,S -
Valine + Melanin generation —

N ;= T W

Note: +: Positive; —: Negative; W: Weakly positive.

' 3 e
( 4,

2.4.3 HAREE{LFASIE: YIM 61470

L-DAP '
2.5% ,

2.44 16S rRNA EEFFIBINER RGEEE S » 2.5%

YIM 61470  16S rRNA ! C
1461 bp, GenBank ) Miché Balandreau™
FJ615282 EzTaxon
, YIM 61470 ’
, YIM 61470
YIM 61470 2.5% '
(S. hydrogenans,
99.792%), (S. resistomycificus, :
99.375%), (S. violascens, 99.374%),
(S. odorifer, 99.312%) (S.
sampsonii, 99.247%) 16S rRNA

YIM 61470 S. !
( 1), YIM 61470 ,

[15]

2.0%

272
146 , 46.7%

hydrogenans ( 3

, YIM 61470
165
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46| Streptomyces violascens ISP 5183 (AY999737)

48

100

Streptomyces sampsonii NBRC 130837 (AB184299)
Streptomyces resistomycificus ISP 5133T(AJ399472)
Streptomyces odorifer NBRC 133657 (AB184355)
Streptomyces champavatii NBRC 153927 (AB184643)
YIM 61470 (FJ615282)

2 Streptomyces hydrogenans NBRC 134757 (AB184868)

98 Streptomyces mexicanus CH-M-1035T (AF441168)

Streptomyces bangladeshensis AAB-4T (AY750056)

Streptomyces rubidus 13C15" (AY876941)

Streptomyces hebeiensis YIM 0017 (AY277529)

0.002

3 ET 16SrRNA EEAFFINARFKELBEW
Fig. 3 Phylogenetic neighbour-joining tree based on the 16S rRNA gene sequences of strain YIM 61470
and related Streptomyces species
Note: Numbers on branch nodes are bootstrap values (1000 resamplings). Bar, 0.2% sequence divergence.
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