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  In the present study, Mangrove sediment sample from vellar estuary were collected and aerobic 

forms of bacteria were isolated from vellar estuary, Parangipettai. The TVC (Total Viable Count) of 

Mangrove sediment sample were ranged from 1.1x103 to 2.5x106 CFU/g. In the present work, a total of 

05 different bacterial species were detected in the sample. Totally five bacterial isolates viz., AVC 01, 

AVC 02, AVC 03, AVC 04 and AVC 05 were selected by colour, shape and morphologically for amylase 

enzyme activity. Among the total of 05 bacteria isolated from the Mangrove sediment sample, the isolate 

designated as AVC 05 which showed highest zone of clearance on starch agar plate was selected and 

used for further optimization and amylase production. The most potential Strain (AVC 05) was identified as 

Mesobacillus subterraneus using biochemical methods as well as 16S r-RNA sequencing methods. The sequence was 

submitted to NCBI and the Gen Bank accession number is SUB13018627 Seq1 OQ725912. The amylase enzyme 

producing potential Strain AVC 05 Mesobacillus subterraneus was further optimized for different physicochemical 

growth parameters using broth medium. Various parameters on growth of Mesobacillus subterraneus optimum 

conditions observed for the maximum biomass and potential growth Incubation 36 hrs (2.22 OD value at 600 nm), 

Agitation 160 (1.72 OD value at 600 nm), pH 8 (1.73 OD value at 600 nm), Temperature- 37° (1.75 OD value at 600 

nm), Salinity 2.5 PSU (1.81 OD value at 600 nm), Carbon source glucose (1.36 OD value at 600 nm), Concentration of 

glucose (%) 2 (1.98 OD value at 600 nm), Effect of nitrogen source (1%), Yeast extract (1.98 OD value at 600 nm), 

Effect of concentration of yeast extract (%) 1.5 (1.93 OD value at 600 nm). Growth in the mass cultivation medium 

under optimized conditions at the end of 36 h of incubation was 3.42 OD with the amylase enzyme activity zone of 

1.9 mm. 
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1. INTRODUCTION  
 
A marine enzyme is a unique protein molecule with 
novel properties derived from an organism whose 
natural habitat comprises saline or brackish water. 
Marine microorganisms have been attracting more and 
more attention as a resource for new enzymes, because 
the microbial enzymes are relatively more stable and 
active than the corresponding enzymes derived from 
plants or animals (Kin, 2006). In recent years, 
researchers have isolated a variety of enzymes with 
special activities from marine bacteria, actinomycetes, 
fungi and other marine microorganisms, and some 
products have already been used in industrial 
applications (Haefineret al., 2003 and Ghosh et al., 
2005).  
 
          Total protease sales represent more than 60% of 
all industrial enzyme sales in the world. In 1960, Dane 
first isolated alkaline protease from Bacillus 
licheniformis. So far, it is still found that 
microorganisms are the most suitable resources for 
protease production. In 1972, Nobou Kato isolated a 
new type of alkaline protease from marine 
Psychrobacter, and since then quite a few proteases 
have been continually obtained from marine 
microorganisms. An alkaline protease, previously 
isolated from a symbiotic bacterium found in the Gland 
of Deshayes of a marine shipworm, was evaluated as a 
cleansing additive. 
 
          Amylases are the enzymes that most widely used 
enzymes in industries. That catalyses the hydrolysis of 
starch into commercial production of sugar syrups 
which consist of glucose, maltose and higher 
oligosaccharides (Hagiharaet al., 2001). Amylase 
present in the saliva of human and some other 
mammals for chemical process of digestion. Foods that 
contain great amount of starch but slight amount of 
sugar such as rice and potatoes, it may acquire a 
slightly sweet taste as they are chewed because 
amylase degrades some of their starch into sugar. 
Amylases are a group of enzymes which are mainly 
used in starch processing industries for hydrolysis of 
starch into simple sugars (Akpanet al., 1999). 

          The microbial amylases meet up industrial 
demands, a large number of them are offered 
commercially and they have almost completely 
replaced chemical hydrolysis of starch processing 
industry. Both α-amylases and β-amylase are 
imperative in brewing beer and liquor from sugars 
derived from starch. Amylases are used in bread 
making and to break down complex sugars, such as 

starch into simple sugars. In fermentation, yeast 
feeds on these simple sugars and converts into waste 
product of alcohol and CO2. In the present study, the 
amylase enzyme production was found to be growth 
dependent.  

2. METHODOLOGY 

2.1 Collection of sediment samples  
          Mangrove sediment samples were collected in 
sterile containers using a clean sterile PVC (25 cm 
height with 5 cm diameter) corer after rinsing its inner 
surface with 95% alcohol. Samples were taken from 15 
to 20 cm depth in velar estuary Parangipettai, South 
east coast India. Samples were transferred to 
laboratory immediately and analysed for microbial 
groups within 2- 4 hrs of sampling. 

2.2 Isolation and enumeration of Total 
Heterotrophic Bacteria (THB) from marine  
Sediment samples  
          For the isolation of Total Heterotrophic Bacteria 
(THB) from marine sediments, 1g ram of sediment 
sample was aseptically weighed and transferred to a 
sterile conical flask containing 99 ml of sterile 50% 
aged seawater which was used as a diluent. Samples 
were serially diluted up to 10-5 with sterilized 50% 
aged seawater. 0.1ml of serially diluted sample was 
plated using spread plate technique on Zobell marine 
agar medium (Zobell, 1941) (Himedia, Mumbai) for 
analyzing total heterotrophic bacteria (THB). Plates 
were incubated at 28±2 ºC for 24 to 48 hrs. The 
microbial load (density) in the given sample was 
calculated using the formula given below and it was 
expressed as Colony Forming Units (CFU) per gram of 
the sample. Each Morphologically different colony was 
isolated and streaked on Zobel marine agar slants and 
were maintained at 4oC. Total microbial load in the 
given sample (CFU.g-1) = Total number of colonies/ 
Total Volume of the sample x Volume of sample plated 
(0.1 ml) x dilution factor.  
2.3 Preparation of bacterial inoculum  
          Bacterial inoculum was prepared according to 
CLSI, 2007 (Clinical and Laboratory Standards 
Institute) by inoculating a loopful of test organisms in 
5ml of nutrient broth and incubated at 37ºC for 3-5 hrs 
till a moderate turbidity was developed. The turbidity 
was matched with 0.5 McFarland standards and then 
used for the determination of amylase enzyme activity.  

2.4 Amylase assay  
          Hence in this study amylase production alone 
tried with strains AVC 01- AVC 05. Bacterial cell free 
supernatant was put in the well. Plated on starch agar 
plates (Hi Media, Mumbai, India) using spread plate 
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method. Plates were incubated at room temperature 
(28±2℃) for 3-7 days. After incubation, plates were 
added with 1% of iodine solution for 5 min. and 
washed with water to remove the excess stain 
(Bahadureet al., 2010). Formation of clear zone 
around the colonies indicates positive reaction for 
amylase production. Based on morphology, individual 
bacterial strains were collected and secondary 
screening in starch agar was done using well assay. 
Based on the highest zone of clearance, the most 
potential strain was selected, stored on starch agar 
slant and used for further study.  

2.5 Identification of the most potential strain  
          The most potential strain was identified based on 
morphological, cultural, biochemical and physiological 
characteristics according to the Bergey’s Manual of 
Determinative Bacteriology (Buchanan et al., 1974) 
and also using 16S r-RNA sequencing was done using 
standard procedure.  
2.6 Optimization of growth of potential strain   

          Several physiochemical parameters like 
incubation period, temperature, agitation, PH, salinity, 
carbon and nitrogen sources, on growth were 
optimized parameters were used for the further 
subsequent optimized steps. 

2.7 Mass scale culture  
          The optimized growth conditions such as 36 hrs 
of incubation, agitation -160 rpm,   pH-7, temperature 
37℃, and salinity 2.5 PSU, 2.0% glucose as the carbon 
source and 1.5% yeast extract as the nitrogen source 
were maintained in the medium. Mass scale culture 
was done in 2L conical flasks with 1.0 L of medium. 
Growth and antimicrobial activity were evaluated at 
the end of 36 hrs incubation. Zone of clearance on agar 
plate using agar well diffusion method was considered 
as the criterion for antimicrobial activity and it was 
done as previously mentioned in the screening step as 
described by Millette et al., 2007. Trial runs were 
done up to 48 hrs to ascertain the optimum period. 

3. RESULT AND DISCUSSION 

3.1 Isolation of microbes and Microbial density  

          In the present study, ten marine sediment 

samples collected from Mangrove sediment sample, 

vellar estuary (Fig.4 & 5) were plated on Zobell marine 

agar and the observed microbial density was from 

1.1x103 to 2.5x106 CFU/g in the sediment sample. 

Totally five bacterial isolates viz., AVC 01, AVC 02, AVC 

03, AVC 04 and AVC 05 were selected by colour, shape 

and morphologically for further study. 

 

3.2 Amylase production  

          Among the total number, 05 bacteria isolated 

from the Mangrove sediment sample, the isolate 

designated as AVC 05 which showed highest zone of 

clearance on starch agar plate was selected and used 

for further optimization and amylase production. 

 

3.3 Identification of the potential strain  

          The most potential Strain (AVC 05) was identified 

as Mesobacillus subterraneus using biochemical 

methods as well as 16S r-RNA sequencing methods. 

The sequence was submitted to NCBI and the Gen Bank 

accession number is SUB13018627 Seq1 OQ725912 and 

the sequence is given Fig. 3. The phylogenetic tree was 

constructed using partial 16S r-RNA gene sequences 

using Neighbor joining method (Table. 1). Al-Thubiani 

et al., 2018 identified antimicrobial peptide producing 

B. megatarium species using 16S r-RNA sequence 

analysis. Similarly, Usta et al., 2018 identified the 

antimicrobial compound producing Brevibacillus 

laterosporus Strain EA62 using 16S r-RNA analysis. 

 

3.4 Optimization of growth and amylase 

production  

          Optimum conditions play a key role in any 

fermentation process to achieve the maximum growth 

and production of microbial products including 

enzyme in the present case. Optimum biosynthesis 

varied among different enzymes to different substrates 

also (Smith et al., 1996). In the present work, the 

other optimum conditions observed for the maximum 

biomass and potential growth Incubation 36 hrs (2.22 

OD value at 600 nm, Agitation 160 (1.72 OD value at 

600 nm), pH 8 (1.73 OD value at 600 nm), 

Temperature- 37° (1.75 OD value at 600 nm), Salinity 

2.5 PSU (1.81 OD value at 600 nm), Carbon source 

glucose (1.36 OD value at 600 nm), Concentration of 

glucose 2 % (1.98 OD value at 600 nm), Effect of 

nitrogen source (1%) Yeast extract (1.98 OD value at 

600 nm), Effect of concentration of yeast extract (%) 

1.5 (1.93 OD value at 600 nm)  

 

          Inoculum concentration is considered to be an 

important factor in enzyme activity which enables the 

strains substrate utilization ability. The results of the 

present study are in agreement with Sharma et al., 

1996 and Shah et al., 2014 who found decreased 

growth with the increased inoculum size beyond the 

optimum concentration. The smaller inoculum size 
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extended the lag phase and support only growth to 

certain extent then the growth was found to be 

reduced. It is also true with higher concentration of 

inoculums. 

          Sundarapandiyan and Jayalakshmi (2017), 

Udayadevi et al.,2023 reported maximum amylase 

production 64 U/ml/min from a marine Bacillus subtilis 

SJ33 isolated from Vellar estuary at pH 7, 35°C, 2% 

salinity, starch and peptone as the carbon and nitrogen 

sources respectively under submerged fermentation 

after 48 hrs of incubation 

 

3.5 Mass cultivation and growth of Mesobacillus 

subterraneus under optimum conditions in shake 

flask culture 

          The optimized growth conditions such as 36 hrs 
of incubation, agitation -160 rpm,   pH-7, temperature 
37℃, and salinity 2.5%, 2.0% glucose as the carbon 
source and 1.5% yeast extract as the nitrogen source 
were maintained in the 2L shake flask containing 1.0 L 
of medium. Growth and antimicrobial activity were 
evaluated at the end of 36 hrs incubation. The results 
showed the growth 3.42 OD with the antimicrobial 
activity zone of 3.9 mm under optimized conditions at 
the end of 36 h of incubation. (Fig. 4) 

4. CONCLUSION 

 Hence, the Mesobacillus subterraneus isolated 
from the Mangrove sediment sample, vellar estuary 
was a potential candidate for the production of amylase 
enzyme. There are many potential and widely used 
applications of this enzyme on the industrial front. 
Enzymes have replaced the previously used chemical 
methods of hydrolysis in various industrial sectors to 
make the process environment friendly and make 
processes easier. 
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