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Evaluation of antimicrobial activity some of marine Streptomyces sp. against three
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ABSTRACT

In recent years, application of secondary metabolites such as antibiotics has been considered as a biological control
method for plant pathogens. This study aimed to isolate, identify and evaluate the antimicrobial activity of Streptomyces
species in Oman Sea against three plant pathogens including Fusarium oxysporum, Xanthomonas campestris and Erwinia
amylovora. The Streptomyces strains were isolated on different media including starch casein agar, glycerol glycine agar
and starch nitrate agar with different NaCl concentration. Preliminary antimicrobial activity was investigated using cross
streak method and evaluated by measuring the zone of growth inhibition against plant pathogens. Ninety percent of the
strains were able to inhibit the growth of X. campestris strain and the highest inhibition zone was 15+1 mm. Two strains,
AC275 and AC130 were selected to extract the antimicrobial compound. The isolates were cultured in different seed
cultures and fermentation media. The application of different fermentation media shows that glycerol and soybeans
cultures increase inhibition zone. Based on 16S rRNA gene analysis, two strains were belonged to Streptomyces sp. The
organic solvents including dichloromethane, chloroform and ethyl acetate were used in order to extract the antimicrobial
compound. Dichloromethane in AC130 and chloroform in AC275 were more effective than other solvents by creating an
inhibition zone of 21 and 25 mm respectively. This study shows that the Streptomyces species in less explored marine
environment have the ability to control plant pathogenic bacteria.

Keywords: Antimicrobial activity, Marin Streptomyces, plant pathogens, sea Oman.
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Table 1. Composition of seed, fermentation media and isolation cultures. The values are in terms of g/l where pH is
justified on 7

Fermentation Media

Seed Media

Isolation Media

Glycerol soymeal Glycerol oymeal

Hicky Tresne

r

medium medium medium Seed Cultures B Seed Cultures Starch Glycerol Starch
: : (Reading & A nitrate glycine casein
(Reading (Reading & (Kuster& Cole 1997) (Wink 2002) agar agar agar
& Cole 1997) Cole. 1997) Williams. 1964)
Glyécgrol Glylc5erol Dei((t)rm Peplté)ne Malt 1eé(tract Starch 20 Glycerol 20 Stig:h
Peptone casein Soy meal Meat extract Malt extract ~ Yeast extract KNO 1 Glycine Casein
2 10 1 10 4 3 25 0.3
NaCl NaCl Trypton Glycerol Glucose K;HPO,4 K,HPO. 1 K;HPO,
1 5 2 10 4 0.5 2 4 2
K;HPO4 CaCos Yeast extract MgSO, FeSO, FeSO, FeSO,
1 1 1 0.5 0.01 0.1 0.01
MgSO, CoCl, CoCl, NaCl MgSO, MgSO, KNO;
05 0.001 0.001 1 0.5 0.1 2
CaCOs CaCOs
0.1 0.02
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Table 2. Antibacterial activity of actinomycetes strains using cross-streak method
Strain E. amylovora X.campestris F.oxysprum strain E.amylovora X.campestris F.oxysprum
AC111 - 130 - AC117 - 12+0 -
AC112 - 10+1 - AC130 - 14+1 -
AC113 - 10+1 - AC135 - 80 -
AC114 - 12+0.5 - AC141 - - 15+1
AC115 - 12+0.6 - AC275 - 15+1 -
AC116 - 12+0.6 -
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Table 3. Biochemical characteristics of Streptomyces sp.AC130 and AC275 isolated from Sea Oman

Sugar fermentation AC275 AC130 Extracellular Enzyme AC275 AC130
Glucose + + Protease + +
Lactose - - Amylase + -
Sucrose - - Cellulase + +

Urease + -
Citratase - +
Tryptophanase - +
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Figure 1. Antibacterial activity of Streptomyces strains AC130 and AC275 against X.campestris in seed and fermentation
medium (mm). Seed cultures A and B, fermentation cultures: Hicky Tresner (HTM), Glycerol soymeal (GSM) and
Glycerol Media (GM).
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Figure 2. Dendrogram of the two selected Streptomyces strains in
circles. Alignments of sequences carried out by online software
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