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Identification of antagonistic endophytic actinomycete FRo2 and
isolation of its antimicrobial composition
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Abstract: [Objective] Endophytic actinomycete FRo2 with activity against agricultural pathogenic
fungi was isolated from the roots of Dongxiang wild rice (Oryza rufipogon). We identified FRo2 and
separated its antimicrobial substances. [Methods] Morphological, physiology and biochemistry cha-
racteristics, chemotaxonomy analysis and 16S rRNA gene sequences were used to identify FRo2. The
bioactivities were determined by tube plate method and mycelium growth inhibition method. Ac-
cording to nuclear magnetic resonance spectroscopy (NMR) extrapolation result, one antimicrobial
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substances in the metabolites of FRo2 through normal-phase silica gel column chromatography and
gel (Sephadex LH-20) column chromatography with bioassay-guided fractionation was isolated.
[Results] FRo2 belonged to Streptomyces sp. and was similar to Streptomyces rochei. The metabo-
lites had high inhibitory activities against Fusarium graminearumt, Rhizoctonia solani and other five
agricultural pathogenic fungi, and the antimicrobial substances AW2 was elucidated as Dibutyl
phthalate. [Conclusion] The material basis of the antibacterial constituents in antagonistic actinomy-
cetes strain FRo2 was further clarified, and strain FRo2 is deserved to develop an biocontrol.
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Figure 1 Morphological characteristics of strain FRo2
A (5 000x SEM) B (40 000x SEM).
Note: A: Spore chains (5 000x, SEM); B: Spores (40 000, SEM).
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Table 1 The culture characteristics of strain FRo2

Medium Growth Substance mycelium Aerial mycelium Soluble pigment
Gause’s No.1 agar Abundant Puce Gray =
Czapek’s agar Abundant Puce Gray -
Nutrient agar Good Puce Gray -
Yeast extract/malt extract agar (ISP2) Poor Gray White =
Oatmeal agar (ISP3) Poor Gray White =
Inorganic salt/starch agar (ISP4) Good Gray Gray =
Glycerol/asparagine agar (ISP5) Moderate Gray White =
Gause’s No.1 agar Abundant Puce Gray -

Note: —: No pigment produced.
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Table 2 Physiological and biochemical characteristics and use of carbon source of strain FRo2

Carbon source Test result Physiological and biochemical reaction Test result

D- D-xylose I+ Cellulose hydrolysis I+

D- D-fructose 3 Amylohydrolysis 3

Rhamnose + Gelatin liquefaction +

D- D-arabinose + H,S H,S formation -

Raffinose = Milk solidification =

D- D-glucose + Peptonization +

Sucrose 4 Nitrate deoxidation -
Mannitol 4
Myoinositol 3

+ —

Note: +: Reaction; —: No reaction.
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Figure 2 Phylogenetic tree of strain FRo2 based on the 16S rRNA gene sequences
16S rRNA GenBank 1 000

0.01 1% 16S rRNA .
Note: The numbers in parentheses represent the accession numbers in the GenBank for the 16S rRNA gene sequences of those type strains
and the new isolates. The numbers in the branching points are bootstrap values (expressed as percentages of 1 000 replications

only values
above 50% are shown). The scale bar indicates 0.01 substitutions per nucleotide position with their 16S rRNA gene sequences.
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Table 3 Antimicrobial activities of strain FRo2
Tested microorganism

Inhibitory effect
Fungus
Fusarium graminearum 4t
Rhizoctonia solani 4+
Sclerotinia sclerotiorum 4+
Colletotrichum gloeosporioides ++
Sclerotinia libertiana +
Sesame fusarium wilt +
Phytophthora capsici 4
Bacterium
Staphylococcus aureus 4+

Bacillus thuringiensis
Bacillus subtilis
Escherichia coli
Aeromonas hydrophila
Typhoid bacillus

++ o+ -

Note: ++, + and —: Strong inhibition, inhibition and no inhibition, respectively.
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Table 4 Inhibition effect of the organic phase and water phase extracted by different solvents

Bacteriostasis Chloroform Acetic ether N-Butyl alcohol Petroleum ether
. . ) 81.30+0.76 56.04+0.72 50.58+0.58 27.09+0.79
Organic bacteriostatic rate (%)
38.88+0.67 41.22+0.41 42.56+0.67 73.77+0.53

Aqueous bacteriostatic rate (%)
+

Note: Data in the table are x+s.
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Figure 3 The structure of compound AW2
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