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Figure 1. Phylogenetic tree based on thel6S rRNA gene sequences of BYC 01 and Streptomyces related strains.

Numbers in parentheses represent the sequences accession number in GenBank. The number at each branch points is the

percentage supported by bootstrap. The scale bar represents 0. 002 nucleotide changes per position.
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1. BYC 01 BB AR R MR 8 BB ERE M EKIMNFIER
Table 1. Inhibiting effect of BYC 01 different polar extracts on eight plant pathogens

petroleum ether extract ethyl acetate extract butanol extract CK
phytopathogens

a b a b a b a
V. mali 19.5+1.1 44.7 £1.1 6.8+0.6 93.1+0.8 30.8 £1.2 1.5+1.5 31.2+0.8
R. solani 26.4 +1.1 36.5+0.9 16.9 +0. 8 64.7 +0.0 34.3+1.0 13.1+0.6 38.7+0.8
D. gregaria 21.0£0.6 45.8+0.0 16.8 £0.4 60.0 0.7 26.1+1.0 28.5+1.4 34.5+0.6
F. oxysporum 24.9+1.6 13.5+1.7 22.4 1.1 24.3+3.9 24.0+0.7 17.4 £5.7 28.0+2.0
F. graminearum 28.4+1.3 4.1+1.6 24.8 +0.5 18.9 +4.9 26.4+1.3 12.3+1.6 29.4+1.7
A. solani 30.8 +2.5 1.9+1.1 26.9 +3.3 16.7 +1.9 28.3+0.5 11.4 £8.7 31.3+2.8
F. semitectum 24.9 £0.8 13.5+£2.2 22.4+1.6 24.3 £0.7 24.0 0.9 17.4 1.9 28.0x1.4
M. oryzae 26.8 +0.6 6.8+6.0 26.3+1.8 9.0+0.9 26.9+£2.6 6.4 2.7 28.4 2.0

“a”means colony average diameter/mm; “b” means inhibiting rate/% ;

CK means blank control; the concentration of crude extract is 100 pg/mL.

%2 BYCOl XBERARMERNYMEAESHEMNI HMEFAEMNERKNIEANNERERZ (mm)

Table 2. Inhibition zone diameter of inhibiting effect of BYC 01 different polar extracts on C. albicans and four pathogenic bacteria (mm)

pathogens ethyl acetate extract butanol extract gentamycin sulfate amphotericin
C. albicans 14.8 +0.8 11.3 +£0.8 - 20.1+0.7
S. aureus 14.0+1.0 7.9+0.3 21.4+1.6 -

E. coli 14.0+1.0 6.6+0.3 23.3+0.5 -

B. subiilis 16.5+1.0 11.8 £0. 8 29.1+£1.0 -

X. oryzae 11.3 0.8 8.0+0.5 23.9+1.0 -

Gentamycin sulfate and amphotericin as the positive control of pathogenic bacteria and C. albicans respectively; the concentration for the test is 30 wg/

filter paper.

2.3 BYCOl BEHYMRMOSBESHEMETE
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146.0 (s, C5,), 143.6 (s, C4,), 127.5 (s, C-
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Table 3. Inhibition zone diameter of inhibiting effect of fogacin

on C. albicans and four pathogenic bacteria (mm)

pathogens fogacin gentamycin amphotericin
C. albicans 19.3+0.5 - 20.1+0.7
S. aureus 16.5 +0.7 21.4+£1.6 -

E. coli 13.5+0.8 23.3+0.5 -

B. subtilis 21.9+0.3 29.1+1.0 -

X. oryzae 14.8+1.3 23.9+£1.0 -

Gentamycin sulfate and amphotericin as the positive control of pathogenic
bacteria and C. albicans respectively; the concentration for the test is 30

pg/filter paper.
3 ifie
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Isolation and identification of termitarium antagonistic
actinomycetes BYC 01 and its active metabolites

. . 1 . .1 1 . 1,2%
Yihui Lu , Shuai Li', Duanxu Zhou , Yinglao Zhang
"College of Chemistry and Life Science, Zhejiang Normal University, Jinhua 321004, Zhejiang Province, China

*State Key Laboratory of Pharmaceutical Biotechnology, Nanjing University, Nanjing 210093, Jiangsu Province, China

Abstract: [Objective] We isolated actinomyces from the termitarium and studied its metabolites to find the antimicrobial
compounds. [Methods] We determined the taxonomic status of target strain BYC 01 by morphological observation and
16s TRNA sequence analysis. Growth rate method and agar disc diffusion assays were used to test the antimicrobial
activities. Fermentation product was isolated and purified by various chromatographic methods, and the structure was
determined by mass spectrum and nuclear magnetic resonance analyses. [Results] BYC 01 was identified as Streptomyces
violaceoruber. The main antimicrobial ingredients of BYC 01 fermentation broth consisted in the ethyl acetate fraction of
moderate polar part. The ethyl acetate extract of BYC 01 had strong antifungal activities against Valsa mali with inhibition
rate of more than 90% , and activities against Rhizoctonia solani and Dothiorella gregaria with inhibition rate of more than
60% under the concentration of 100 wg/mL. Furthermore, the extract showed the intermediate antimicrobial activities
against Candida albicans, Staphyloccocus aureus, Escherichia coli, Bacillus subtilis and Xanthomonas oryzae with the mean
halo diameters ranging from 11.3 to 16. 5 mm under the concentration of 30 pg/filter paper. A monomer compound was
purified from the fermentation products, and was identified as fogacin on the basis of mass spectrum and nuclear magnetic
resonance analyses. The compound fogacin and the positive control had similar antimicrobial activities against C. albicans
with inhibition zone of 19.3 mm and 20. 1 mm under the concentration of 30 wg/filter paper. [Conclusion] Strain BYC
01 could be potentially developed as a new antimicrobial agent.

Keywords: termitarium, actinomyces, metabolites, antimicrobial activities
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