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Abstract: 61 actinomycete strains were isolated by culture techniques in mangrove forests in Cat
Ba, Hai Phong and Xuan Thuy, Nam Dinh. The 31 isolates (50.82%) showed the antibacterial
activity with at least one of test microorganisms including Escherichia coli, Staphylococcus
aureus, Bacillus subtilis, and Bacillus cereus, in which two strains SCA N2.2 and GI H1.3 had
strongest antibacterial activity. Two strains growed at optimal temperature at 37°C. Strain SCA
N2.2 could grow in the medium with 3% NaCl concentration while GI H1.3 strains growed in the
medium without NaClL.

Based on morphology, color of colony, biological characteristic and 16S rDNA sequence , GI
H1.3 strain and SCA N2.2 strain were classified to Actinomadura genus and Streptomyces genus,

and were considered as
griseoincarnatus_AB184207, respectively.

Actinomadura

glauciflava_AB1846 and  Streptomyces
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1. Introduction

Nowadays, antibiotic resistant pathogenic
microorganisms are increasing continuously.
That’s not only the inappropriate use of
antibiotics in human medicine, but also the
overuse of that in agriculture. In the last three
decades, even though pharmacological
industries have produced a number of new
antibiotics, resistance to these drugs of
microorganisms has increased [1]. Because of
this problem, there is need to discover new
drugs against these drug resistant pathogens.
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Many scientists and pharmaceutical industry
have concentrated on the isolation of
actinomycetes from different habitats to screen
antimicrobial activity served for medicine and
agriculture [2, 3].

Mangrove forests are large ecosystems and
they make up over a quarter of the total
coastline in the world. Due to the presence of
rich source of nutrients mangroves are called
the homeland of microbes. The mangrove
environment is more and more appreciate as an
exceptional reservoir of naturally bioactive
compounds. These compounds have structure
of chemical features not found in naturally
terrestrial products [4]. One of microorganism
groups in  mangrove forests is  the
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actinomycetes. The actinomycetes population
density is more in terrestrial soils than in
marine sediments. In the past, the research work
was mainly concentrated on common habitats
of actinomycetes. Actinomycetes living in
harsh environmental conditions (including
extreme high and low temperatures, extremely
high or low pH, high salt concentrations etc.)
have received relatively little attention from the
microbiologists. The mangrove environment is
a potent source for the isolation of antibiotic
producing actinomycetes [5, 6]. Vietnam has a
large mangrove area and is one of 16 countries
where have high biodiversity in the world.
Thus, we decided to isolate actinomycetes with
antimicrobial activity in mangrove forest in
Vietnam.

2. Material and Method
2.1. Material

The sludge samples were collected in
mangrove areas in Cat Ba, Hai Phong and Xuan
Thuy National Park, Nam Dinh.

Tested microorganisms including
Escherichia coli ATCC 25922, Staphylococcus
aureus ATCC 25923, Bacillus subtilis ATCC
23857, and Bacillus cereus ATCC 14579 were
provided by the VNU-Institute of Microbiology
and Biotechnology.

Isolated media: Gause I (GI) containing
starch 20g, KNO; 1g, MgSO,7H,0O 0.5g,
K,HPO, 0.5g, FeSO, 0.01g, NaCl 0.5g, agar
20g; and starch casein agar (SCA) including
starch 20g, casein 0.3g, KNO; 2g, MgS0O,.7H,0
0.05g, K,HPO, 2¢g, FeSO,.7H,0 0.01g, NaCl
2g, CaCO; 0.02g, agar 20g, pH 7.

Antibacterial test medium: Luria Bertani
Agar including peptone 15 g, yeast extract 5g,
agar 18g and water 1 liter.

2.2. Experimental method

The samples were isolated by the
Vinogradski method [6]. For each collected
sample, 1g of sample was suspended in 9 ml of

water with NaCl (9.0 g/L) then incubated in an
shaker incubator at 28 °C with shaking at 200
rpm for 30 min. The supernatant liquid from the

-5
dissolved soil sample was diluted up to 10 and
vortexed at maximum speed. Then, 0.1 ml of

each diluted sample from 101 to 105 were
spread on the Petri plates with SCA and GI
media. Next, the Petri plates were incubated at
28 °C for 4 to 7 days. After that, colonies look
like actinomycetes were selected. Then, each
isolate was repeated streaking on plates with
two medium GI or SCA for purity colonies
actinomycetes [6]. In order to prove obtained
strains were Actinomycetes, the sporophore and
morphology of isolated strains were observed
by the cultures coverslip method using light
microscope.

Antimicrobial activity of strains was
determined using Kirby-Bauer disk diffusion
method [7].

The 16S rDNA coding gene was sequenced
in  VNU-Institute of Microbiology and
Biotechnology. The results were compared with
the reference species sequences on Database
DDBJ/EMBL/GenBank using BLAST Search
software. Phylogenetic tree was done by
software Clustal X 1.83.

3. Results and discussions
3.1. Isolation of actinomycete strains

The collected samples  were enriched,
diluted and spread on GI and SCA agar medium
plates. After 4 to 7 days of incubation at 30 °C,
the plates appeared the different colonies
including bacteria, fungi and actinomycete
colonies.

Based on the morphological characteristics
including  colony color, surface, mycelium
type, pigment production and sporophore, 61
actinomycetes strains were isolated (34 strains
were isolated on GI medium, 27 strains were
isolated on SCA medium) from mangrove
forests in Cat Ba, Hai Phong and Xuan Thuy,
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Nam Dinh. The number of actinomycetes strain
on SCA medium was lower than that in GI
medium because on the SCA medium, the
microorganism used organic nitrogen source
easily, so they growed rapidly and occupied the
habitat of actinomycetes. Some actinomycete
colonies appeared in the plates from both Hai
Phong and Nam Dinh samples. This indicates
that some strains of actinomycetes have widely
distributed in nature. Similar finding was
reported by Lam et al., that the marine
actinomycetes are widely distributed in various
marine ecosystems [8].

The collection of isolates was diverse with
respect to growth pattern, aerial and hyphae and
pigments. Excessive to moderate pigment
production was also the isolates. Colony color
ismostly color of aerial mycelium. The pigment
production of colonies is substrate mycelium
for rooting deeply in the environment to absorb
nutrient. According to Shirling and Gottlie [9],
61 strains isolated were divided into 7 groups,
including brown, green, grey, yellow-orange,
purple, red, and white (Table 1).

Table 1. Colony colors of isolated strains

Color Brown Green Grey Yellow - orange Purple  Red White

Number of sample 4 1 11 17 8 5 15

Rate (%) 6.56 1.64 18.03 27.87 13.12 8.19 2459
According to Table 1, the yellow-orange one of test microorganisms including

group was predominating among the isolated
strains, at 27.87%. This result was consistent
with the research in mangrove in Vietnam
before. Notably, most of yellow-orange
colonies had antimicrobial activity.

3.2. Screening of actinomycetes strains for
antimicrobial activity

In this study, a total of 61 isolated
actinomycetes were screened for their
antibacterial activity against test pathogen.
Among the tested isolates, 31 strains (50.82%)
showed the antibacterial activity with at least

Escherichia  coli, Staphylococcus aureus,
Bacillus subtilis, and Bacillus cereus (data
not show).

One selected strain that resisted all Gram
(+) bacteria (GI H1.3) and which had the
antibacterial activity with both negative and
Gram (+) bacteria (SCA N2.2) were used for
next experiments. The morphology of two
strains was showed in Figure 1. Both strains
could not produce pigment, colony colour was
grey with SCA N2.2 and white with GI H1.2.

Figure 1. Morphology of GI H1.3 strain (left side) and SCA N2.2 strain (right side)
under light microscope (x 40).
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3.3. Influence of some environmental factors

3.3.1. Influence of NaCl concentration on
antimicrobial activity

The strains were isolated in mangrove areas
so NaCl concentration importantly impacts on
antimicrobial activity of the selected strains.
The optimal NaCl concentration of SCA N2.2
strains was 3%, while GI H1.3 strain growed in

media without NaCl and decreased with
increasing NaCl concentration (Table 2). This
indicates that NaCl concentration had different
influence on antimicrobial activity for different
strains. Especially in SCA N2.2, the activity
against E.coli began to appear in high NaCl
concentration, which is 2%.

Table 2. Influence of NaCl concentration on antimicrobial activity of two selected strains

Antimicrobial activity (D-d, mm)

NaCl GI H1.3 strain SCA N2.2 strain
concentration B. subtilis S. aureus B. cereus E.coli B. subtilis S. aureus B. cereus E. coli
(%) ATCC ATCC ATCC ATCC ATCC ATCC ATCC ATCC
23857 25923 14579 25922 23857 25923 14579 25922
0 27.1+£1.2 232+1.1 16.0+£0.6 0 203+14 245+12 0 0
1 152+06 11.1£04 148+0.5 0 31.1£14 252+£1.2 0 0
2 145+0.7 102+£03 94+04 0 340+1.6 302+14 0 202 +1.1
3 0 0 0 0 352+1.6 40.1+1.8 0 248+1.2
4 0 0 0 0 31 305+1.2 0 15.5+0.6
Table 3. Influence of temperature on antimicrobial activity of two selected strains
o Antimicrobial activity (D-d, mm)
Temperature (°C) GI H1.3 strain SCA N2.2 strain
25 17.2+0.7 22.1+0.3
30 17.0+£04 22.7+0.5
37 26.6+0.2 26.3+04
3.3.2.  Influence of temperature on (1439/1450bp) with Actinomadura

antimicrobial activity

The determination of the temperature effect
was carried out with a series of temperature
from 25 °C to 37 °C. The optimal temperature
for antimicrobial activity of the selected strains
is 37 °C (Table 3).

3.4. 16S rDNA coding gene sequencing

Compared with other sequences in
Genebank, 16S rRNA gene sequence of GI
H1.3 strain was 99,8%  homologous
(1447/1450bp) with Actinomadura
glauciflava_AB1846, 99,7%  homologous
(1446/1450bp) with Actinomadura
glauciflava_AB18461, 99,2% homologous

mexicana_AF277195 and Actinomadura
citrea_AJ420139. Based on this result, it was
confirmed that GI H1.3 strain belongs to the
Actinomadura genus and is considered as
Actinomadura glauciflava GI H1.3 (Fig. 2).

Compared with other sequences in gene
bank, 16S rDNA gene sequence of SCA N2.2
strain  was  100%  homologous  with
Streptomyces labedae_AB184704, Streptomyces
griseoincarnatus_AB184207 as  well as
Streptomyces vinaceus_AB184763, Streptomyces

erythrogriseus_AB18460  and  Streptomyces
variabilis_DQ442551, 99,7% homologous
(1447/1450 bp) with Streptomyces

griseorubens_AB184139. Based on this result, it
was confirmed that SCA N2.2 strain belongs to
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the Streptomyces genus and is considered as
Streptomyces griseoincarnatus SCA N2.2

meditaed delignification of paddy straw for
(Fig. 3). Streptomyces griseourbens was strain

improved enzymatic saccharification yields
[10].
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Figure 2. Phylogenetic tree of GI H1.3 strain based on 16S rDNA gene sequences
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Figure 3. Phylogenetic tree of SCA N2.2 strain based on 16S rDNA gene sequences.
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4. Conclusion

61 actinomycete strains were isolated by
culture techniques in Cat Ba, Hai Phong and
Xuan Thuy, Nam Dinh. Two strains SCA N2.2
and GI H1.3 had strongest antibacterial activity.
The optimal condition for SCA N2.2 strains
was medium containing 3% NaCl at 37 °C. On
the other hand, the optimal conditions for GI
H1.3 was medium without NaCl at 37 °C.

Based on morphology, color of colony,
biological characteristic and 16S rDNA
sequence , GI H1.3 and SCA N2.2 strains were
poven to belongs to the Actinomadura genus
and Streptomyces genus, and were considered
belong to Actinomadura glauciflava and
Streptomyces griseoincarnatus, respectively.
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Pac diém sinh hoc cua chiung xa khuan phan lap
tai ving nudc ngap man tai Viét Nam

Nguyén Bio Trang, Pham H?)ng Quynh Anh,
Keo Phommavong, Nguyén Quang Huy

Khoa Sinh hoc, Truong Pai hoc Khoa hoc Ty nhién, DHQGHN, 334 Nguyén Trai, Ha Noi, Viét Nam

Tém tat: Tir cic mau dat thu thap tai khu bao ton ring ngap man ¢ Cat Ba, Hai Phong va Xuén
Thuy, Nam Dinh ching t6i da phan 1p duogc 61 chung xa khuan khéc nhau. Trong s céc chung xa
khuan phén 1ap 31 chung dugc danh gid c6 kha nang khang lai it nhat 1 trong 4 chung kiém dinh gom
Escherichia coli, Staphylococcus aureus, Bacillus subtilis, Bacillus cereus va hai ching SCA N2.2 va
GI H1.3 c6 hoat tinh manh nhat. Hai ching nay phét trién tSi wvu & nhiét do 37°C; trong khi ching
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SCA N2.2 phit trién t6i wu & mdi truong véi nong do NaCl 1a 3% thi chung GI H1.3 lai phét trién t6i
uu khi khong cé mudi NaCl.

Dua vao dic diém hinh théi, mau sic khuénrlac chung GI H1.3 duoc xép vao chi Actjnomadura va
ching SCA N2.2 thudc chi Streptomyces. K€t qua giai trinh ty 16S rDNA cho thay chung GI
Hl.thudc vé loai Actinomadura glauciflava va Streptomyces griseoincarnatus, mot cach twong tng
v6i mirc d§ tuong dong trén 99%.

Tir khéa: Xa khuan, nudc ngdp mian, phan lap, khang khuén, 16S rDNA.



