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INTRODUCTION

Marine Actinobacteria are effective fabricators of new
secondary metabolites; it shows a variety of biological
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ABSTRACT

Marine actinobacteriological investigation is still in its beginning in India. Earlier, in
the 20™ century, studies on Actinobacteria were started and highly concentrated on
diversity, identification, and screening for enzymes, antibiotics, and enzyme inhibitors.
With the spurge of infectious diseases requiring antibiotics, novel antibiotics are
in search as the prevalent ones have declined uses, due to the antibiotic-resistant
microbial growth. Unexploited ecosystems are studied for isolation of rare species
such as Actinobacteria which are expected to yield newer metabolites. The marine
actinobacterial isolation and enumeration were done from sediment samples. The
marine Actinobacteria were identified by conventional methods. Further amylase
enzyme production and their antibacterial activities are also done following the standard
methods. The Micromonospora sp. was identified by chemotaxonomical characteristics
and spore chain morphology. Further, the amylase enzyme production was done
and quantification of enzyme also done. The potential antimicrobial activity from the
amylase enzyme was done. Zone of inhibition and minimal inhibitory concentration
were calculated. It concluded that potent antibacterial activity was obtained from
Actinobacteria Micromonospora sp. producing amylase enzymes.

Key words: Antibacterial activity, marine Actinobacteria, minimal inhibitory
concentration, Micromonospora sp. novel enzyme

activities such as antibacterial, antifungal, insecticidal,
enzyme inhibition, and anticancer.™ Protein acetylation
is an important mechanism in Actinobacteria.”! Marine
actinobacteriological investigations are still in their beginning
inIndia. Earlier, in the 20" century, studies on Actinobacteria
were started and highly concentrated on diversity,
identification, and screening for enzymes, antibiotics, and
enzyme inhibitors.®! This study uses amylase-producing
marine Actinobacteria that were identified by the aerial mass
color, pigments, and spore chain morphology. Actinobacteria
are ubiquitous in nature and hence are used as a source
for pharmaceutical research.! There have been very
scarce studies related to marine Actinobacteria; however,
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marine Actinobacteria are considered potential producers
of important bioactive compounds. With the splurge of
infectious diseases requiring antibiotics, novel antibiotics
are in search as the prevalent ones have declined uses
due to the antibiotic-resistant microbial growth. Hence,
unexploited ecosystems are studied for the isolation of rare
species such as Actinobacteria which are expected to yield
newer metabolites.”!

There have been various researches on the diversity of
Actinobacteria from unexplored ecological niches of terrestrial
ecosystems, which lead to isolate 26 actinobacterial genera
in India. The most dominant genus is Streptomyces which is
followed by Micromonospora, the genus used in this study.
This is followed by Actinomadura, Rhodococcus, Microbispora,
and Nocardia. 70% of the earth is covered by oceans, and in
terms of microbial diversity, the oceans cover and support
the richest ecosystems of the earth.?! The antimicrobial
activities of Actinobacteria have been tested in various
studies. Velho-Pereira and Kamat reported that, overall 28
Actinobacteria were isolated from sediment samples and its
ability to show antimicrobial activities.”!

Amylase is the enzyme that hydrolyzes starch. It converts
starch to glucose and this is applied in biotechnology,
medicine, nutrition, chemistry, paper, textile, and detergent
industries.®! In general, enzymes that are produced
from bacterial and fungal sources are said to have many
applications in industries.”! All the recent advancements
in the biotechnological tool led to the utilization of
amylase, which has enhanced clinical research. Multipotent
application and demand have paved the approach for
growing indigenous production of amylase and finding
further competent processes for its production.!'”

Oral pathogens or microbes exhibit specific adherent
mechanisms, and they colonize the oral cavity and cause
various diseases.!''! The oral cavity is a reservoir for
bacterial pathogens for focal infections. Pathogenic strains
may pertain to the oral cavity, but the toxins secreted
can regenerate rate and reach an organ or tissue via the
bloodstream and cause any sort of metastatic injury.!'?%l
Antibacterial activity of various species and nanoparticles
has been tested in various studies, and they have proven
to be useful for future uses.!'*®!

Apart from antibacterial effects, Actinobacteria have also
shown anti-inflammatory, anticancer, and antioxidant
properties.l'’1 Further, in the present study, potent
antibacterial activity was obtained from Actinobacteria
Micromonospora sp.-producing amylase enzymes.

MATERIALS AND METHODS

The sediment sample was collected around Cuddalore coast,
Tamil Nadu. Collected samples were dried in air condition
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for 1 day and sun-dried for 48 h. After sundry, the sediment
sample was macerated into powder. The activity of amylase
in the strains was vetted qualitatively in starch agar. The
hydrolysis zone observation was done the gram iodine in
flooded condition. The clear zone (in diameter) on starch
agar measured from actinobacterial colonies and enzyme
activity also was done.

Bacterial suspension

The dental pathogens Escherichia coli, Streptococcus mutans,
and Streptococcus sanguinis were collected from Saveetha
Dental College and Hospital, Tamil Nadu. Collected
pathogens were cultured and stock was maintained in
Muller-Hinton agar plate. Further, the broth preparation of
the bacterial culture was done in the Muller—Hinton broth
and kept for 1 day at room temperature condition and used
for antibacterial activities.

Antibacterial activity

Antibacterial potential of the enzyme amylase was done
by following the method of disc diffusion. The 5 mm
diameter discs were used for the disc diffusion assay and
different concentrations (50, 100, 150, 200, and 250 pig/ml) of
enzyme samples were used and antibiotic tetracycline used
as positive control and DMSO used as a negative control.
Further, the plates were kept in incubator for 1 day and
maintained the room temperature. The zone of inhibition
was considered as better results and measured the zone and
calculated the activities.

Minimal inhibitory concentration

The minimal inhibitory concentration of the enzyme
amylase was analyzed using different concentrations
such as 50, 100, 150, 200, and 250 pg/ml of enzyme with
tetracycline (standard), and DMSO was the negative control.
The bacterial suspension (in test tubes) was kept in incubator
for 1 day in room temperature and the optical density was
analyzed.

RESULTS

The Micromonospora sp. was identified by chemo-
taxonomical characteristic and spore chain morphology
such as cocci shape also done [Table 1]. Further, the Amylase
enzyme production was done. The potential antibacterial
activity using Amylase enzyme was done against the oral
pathogens. Different concentration of amylase enzyme
was used and the results are expressed in the zone of
inhibition and mentioned in the Table 2. While increasing
the concentration of enzyme, the zone of inhibition also
increased. Further, MIC test was also calculated and
mentioned in the Table 3.

DISCUSSION
Marine actinobacterial Micromonospora sp. showed potential
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antibacterial activity against all other antibacterial studies
when compared to other studied organisms. It can be
comprehended from various studies that there is still a very
little understanding of diversity in this genus. Generally,
the marine actinobacterial genus of Micromonospora have
morphological traits such as color of vegetative mycelium,
aerial hyphae and spores with different shapes. Further, it
might be isolated from plant or environment samples also
for obtaining bio-active compounds. The results obtained
confirmed that Micromonospora species were isolated
from the Actinobacteria [Table 1]. Micromonospora species
were verified by the gray color of the aerial mycelium. In
addition to that there were positive readings for reverse
side pigments, inositol, mannitol, sucrose, xylose, and
raffinose and there were negative readings for melanoid
pigment, soluble pigment, arabinose, and rhamnose. The

Table 1: Characteristic features of marine
Micromonospora species

Color of aerial mycelium
Melanoid pigment
Reverse side pigment +
Soluble pigment -
Spore chain rods/cocci
Assimilation of carbon source
Arabinose -
Xylose
Inositol
Mannitol
Fructose
Rhamnose -
Sucrose
Raffinose +

Gray

o+ o+ o+

+

Table 2 : Antibacterial activity of the amylase
enzyme from Micromonospora spp.

pg/ml Escherichia  Streptococcus  Streptococcus
coli mutans sanguinis
50 8+1.6 6+2.1 5+1.9
100 1221 11£2.6 10+2.3
150 15+2.8 16x2.4 1521
200 19+2.4 20+2.1 2126
250 26+2.1 25+2.6 28+2.4

Table 3: Minimum inhibitory concentration
determination of amylase enzyme from
Micromonospora spp.

MIC
E. coli 30 ug/ml
Tetracycline 10ug/ml
S. mutans 20ug/ml
Tetracycline 10 ug/ml
S.sanginis 20 ug/ml
Tetracycline 10 ug/ml

total antibacterial activity of the amylase enzyme from
Micromonospora species was discovered. Values of Table 3
consist of values of Minimum inhibitory concentration of
E. coli, S. mutans, and S. sanginis compared to the standard
tetracycline.

CONCLUSION

The above-mentioned results concluded that
amylase-producing marine Actinobacteria have potential
antibacterial activity against oral pathogens. Further, it
could be useful in pharmaceutical applications.
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