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Identification and Antioxidant Activity using Electron Spin Resonance Spectrometry of Antioxidant
Producing Marine Actinomycetes Streptomyces sp. ACT-18. Kim, Man-Chul, Ju-Sang Kim, Ramasamy
Harikrishnan, Yong-Jae Han, and Moon-Soo Heo*. Department of Aquatic Life Medicine & Marine and
Environmental Research Institute, Jeju National University, Jeju 690-756, Korea — For the research of the natural
marine antioxidant, an antioxidant-producing marine actinomycetes was isolated from sea water in Jeju
coastal area. The strain was identified based on 16S rDNA sequencing, the morphology by a method of scan-
ning electron microscopy, physiological and biochemical characteristics and cellular fatty acid analysis. The
isolated strain ACT-18 was gram positive, aerobic, non-motile spores. Substrate mycelia are dark green and
yellow gray aerial mycelia. The cell size of the strain was 0.5~1.0 um. 16S rDNA sequence analysis showed
that were Gram-positive bacteria grouped on Streptomyces sp. Results of cellular fatty acid analysis showed
that major cellular fatty acids were Cjs.g anteiso (39.33%), Cis.1 cis 9 (11.96%), Cis.0 (13.08%) and Cy7y
anteiso (10.99%). The antioxidant activity of methanol extract from Streptomyce sp. ACT-18 was evaluated by
measuring 1,1-diphenyl- 2-picrylhydrazyl (DPPH), hydroxyl, and alkyl radical scavenging activity using an
electron spin resonance (ESR) spectrometer. DPPH radical scavenging activity of SBME (Streptomyces Broth
Methanol Extract) A-18 was 46% at 0.1 mg/mL. Hydroxyl radical scavenging activity of SBME A-18 was

63% at 0.1 mg/mL. Alkyl radical scavenging activity of SBME A-18 was 39% at 0.1 mg/mL.
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DPPH free radical scavenging activity (%)
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Fig. 1. Scanning electron micrograph of Strain ACT-18. Cell
were grown on MA at 25°C for 10 days.
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Table 1. Comparison of physiological and biochemical characteristics of the isolated Streptomyces sp. ACT-18.

Species
Characterization Strain Streptomyces Streptomyces Streptomyces Streptomyces
ACT-18 champavatii globosus olivaceiscleroticus albosporeus
Growth under anaerobic condition - - - - -
Gram reaction + + + + +
Motile spores - - - - -
Color of aerial mycelium Yellow Gray Yellow Gray Gray Red
Color of substrate mycelium Dark Green Dark Green ND Grayish yellow to  Yellow, Red, Violet
olive brown
Optimum pH for growth 7.6 ND 8 ND ND
Optimum NaCl for growth 2.5% ND ND ND ND
Growth on
L-Arabinose ND + + + +
D-Fructose + + + + +
D-Galactose + + + ND +
D-glucose + + + + +
Sucrose ND °T™ + + ND
D-Xylose + + + + +

+, positive; -, negative; ND, no data; V, variable results of test. *Data complied from references 10, 15, 17, and 26. Carbohydrate utilization
was determined by growth on carbon utilization medium (ISP medium No. 9) supplemented with 1% carbon sources at 25°C. NaCl and pH
range for growth was determined on inorganic salts starch agar medium (MA).

Table 2. Cellular fatty acid profile of the strain ACT-18.

Fatty acid Composition (%)
12:0 0.27
13:0 ANTEISO 0.27
14:0 ISO 1.35
14:0 1.02
15:0 ISO 4.03
15:0 ANTEISO 39.33
15:1B 0.29
15:0 2.34
16:1 ISO H 0.63
16:0 ISO 5.51
16:1 CIS 9 11.96
16:0 13.08
16:0 METHYL 1.12
17:1 ANTEISO C 3.03
17:0 ISO 1.12
17:0 ANTEISO 10.99
17:1CIS 9 1.41
17:0 CYCLO 0.75
17:0 0.76
18:1CIS 9 0.34

Total 99.79

Ciso anteiso(39.33%), Ciey cis 9(11.96%), Cieo(13.08%),
Ci7, anteiso(10.99%) VP o o]& FQ A|HIAES ZA|
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Table 3. Cultural characteristics of the isolated Streptomyces sp. ACT-18 cultured in International Streptomyces Project medium.

Characteristics
Medium Streptomyces sp. ACT-18
Growth Vegetative mycelia Aerial mycelia
Tryptone yeast agar (ISP NO. 1) G Gray to Green White to beige
Yeast malt agar (ISP NO. 2) G Dark Green Beige
Inorganic salt-Starch agar (ISP NO. 4) G White to beige White to Beige
Tyrosine agar (ISP NO. 7) G Dark Gray Dark, Beige
Pridoham-Gottlieb agar (ISP NO. 9) M White Beige
Marine Agar G Dark Green Whiteto Beige
G, growth; M, Moderate
Strain ACT-18
g o
Streptomyces microflavus strai EU918718
mOStreptoﬂwm griseorubiginosus AB184276
Streptomyces fulvorobens AB184711
80 Streptomyces globosus AB184708

Streptomyces albidus AB184570

Streptomyces viridobrunnens AB184714

_52‘

Kitasatospora niigatensis AB249960

Streptacidiphilas jiangxiensis AB249948

—
0.005

Parastreptomyces abscessas DQOD06T3

Fig. 2. Neighbour-joining tree based on nearly complete 16S rDNA sequences, showing relationships between strain ACT-18 and
member of the Streptomyces sp.. Number at the nodes are levels of bootstrap support (%), based on neighbour-joining analyses of 1000
resampled database. Kitasatospora niigatensis, Streptomyces jiangxiensis, Parastreptomyces abscessus was used as an outgroup. Bar, 0.005

nucleotide substitution per position.
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Fig. 3. DPPH radical scavenging activity of strain ACT-18
methanol extract by ESR (Electron Spin Resonance) spectro-
scopy. NC, negative control (water).
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Fig. 4. Hydroxyl radical scavenging activity of strain ACT-18
methanol extract by ESR (Electron Spin Resonance) spectro-
scopy. NC, negative control (water).
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Fig. 5. Alkyl radical scavenging activity of strain ACT-18
methanol extract by ESR (Electron Spin Resonance) spectros-
copy. NC, negative control (water).
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