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Soil samples from ex-tin mining area located in proximity to Universiti Tunku Abdul Rahman (UTAR), Kampar campus was 

collected and cultured on nutrient agar plates. The morphological characteristics including basic staining, Gram staining 

and endospore staining of five selected isolates (SL1-5) were studied. All isolates had circular shape, opaque appearance 

and smooth surface. SL1, SL2 and SL3 were Gram-positive bacilli and endospore formers. SL4 and SL5 were Gram-

negative cocci. The sensitivity test towards 17 types of antibiotics was carried out using the disc diffusion method. SL2, 

SL3 and SL4 were multidrug-resistant isolates. Prominently, SL4 was resistant to 10 types of antibiotics. Antibacterial 

activity against 11 types of bacteria was also evaluated. SL1 was found to produce antibacterial agent that inhibit the 

growth of Salmonella sp. and Staphylococcus epidermidis. Protease, α-amylase, lipase and another 19 types of enzyme 

activity were screened using enzymatic assay and API ZYM kit assay. All isolates had proteolytic and lipolytic activities. 

SL1, SL2 and SL5 were able to produce protease enzyme whereas SL4 was able to produce phospholipase enzyme. In API 

ZYM assay, all isolates were able to produce esterase (C4), esterase lipase (C8) and leucine arylamidase (Leu). However, α-

amylase producer was absent. Further studies will be carried out to identify the species of all isolates. 
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INTRODUCTION 

 
Environmental microbes are capable of producing extra-

cellular enzymes and serve good sources of antibacterial 

substances (Fariha et al., 2009). Soil, a part of the 

lithosphere is a dynamic ecosystem that supports com-plex 

interactions between numerous geologic, chemical and 

biological factors (Talaro, 2009). This region teems with 

microbes play a very important role in maintaining health of 

soil, ecosystem functions and crop productivity  
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(Vijendra and Ashok, 2009).  

To date, increase prevalence of antibiotic resistance is 

one of the major concerns in medical research. The 

inappropriate use of antibiotics especially in human 

medicine provides selective pressure, which resulted in 

emergence of antibiotic resistance bacteria and resistance 

genes. Resistance pathogens have been used by medical 

chemists as targets to test modifications of existing 

antibiotics for expanded-spectrum molecules that have 
regained potency against the resistance microbes 

(Christopher, 2003). In present study, isolates obtained 

from soil of ex-tin mining lake were tested on their sen-

sitivity towards antibiotics using the Kirby-Bauer method. 

This antibiotic assay allows rapid determination of drug 

efficacy and also helps to combat microbial resistance, 

which enables effective treatment of diseases (James and 

Natalie, 2008).  
Farah et al. (2009) had drawn attention on the isolation 

and characterization of bacteriocins from indigenous soil 



 
 
 

 

associated bacteria. Bacteriocin was important in medical 

industry and it was a potential food bio-preservative 

(Fariha et al., 2009). Jos et al. (2002) isolated numerous 

bacterial strains, which produced antibiotics in vitro from 
different soil and plant host in their studies. The wide 

distribution of these bacterial strains suggests that the 

antibiotic-producing bacteria are common constituents of 

the indigenous microflora in soil. In conjunction with this, 

the isolates were screened on their antibacterial activity on 

11 types of indicator bacteria by using the agar well 

diffusion method.  
The research that carried out by Tambekar et al. (2009) 

obtained 33% of multiple enzyme producers, which belong 

to the Bacillus species from soil sample. Hence, protease, 

phospholipase and α-amylase assays were conducted in 
this study on the attempt to obtain enzyme producers, 

which might be applicable for various industry purposes. 

Protease is being used in a wide variety of applications 

such as detergent industry, leather processing industry, 

dairy and food industry, protein hydrolysis, peptide 

synthesis and texture industry (Magdi et al., 2009). Magdi 

et al. (2009) had studied the production of protease by 

Bacillus subtilis KO strain. Phospholipases are used in 

industry on degumming of vegetable oils, baking or egg 

yolk treatment (Maria et al., 2007). Palvannan and 

Boopathy (2005) had demon-strated that 

phophatidylinositol-specific phospholipase C was produced 

by Bacillus thuringiensis serovar Kurstaki using potato-

based media. α-amylase constitutes approximately 25% of 
the enzyme market, which cover many industrial processes 

such as food, textile and paper industry (Tambekar et al., 

2009). API ZYM was performed to determine the activity of 

isolates producing various extracellular enzymes (Mudryk 

and Podgorska, 2006). 

 
The present study attempted to isolate novel micro-

organisms from an ex-tin mining land and to study the 

morphological and biochemical characteristics of soil 

microbes from this location. The isolates were screened on 

their antibiotic sensitivity, antibacterial activity and 

enzymatic activity, which in future might have potential 

industrial applications. 
 

 
MATERIALS AND METHODS 
 
Source of sample 
 
Soil sample was collected from an ex-tin mining area located 
approximately 1 km from UTAR, Perak campus. The soil sample 
was then preserved in phosphate buffer solution (PBS). 

 

Isolation 
 
The soil sample was serially diluted with PBS to obtain 1:10

6
. The 

diluted sample was spreaded on NA surface according to the 
spread plate method described by Talaro (2009). The plates were 
then incubated at 30°C overnight. Five isolates were isolated and 
selected based on streak plate method (Talaro, 2009). 

 
 
 
 

 
Morphological and biochemical examination of the respective 
isolates 
 
The morphology of the isolates were observed and recorded. The 
cell shape and arrangement were determined using the standard 
procedures of basic stain, Gram stain and endospore stain 
(Robert et al., 2009). All isolates were screened for the presence 
of protease, α-amylase and phospholipase on the skim milk agar 
plates, starch agar plates and egg yolk agar plates respectively as 
described by Tambekar et al. (2009). The API ZYM assay was 
also carried out according to the procedure described by 
BioMeriux SA. The API ZYM stripes were incubated for four hours 
and results were revealed by the intensity of color formation. 

 
Determination of antibiotic susceptibility (Kirby-Bauer Method) 
 
Susceptibility of the isolates to 17 types of antibiotics was performed 

by the disc diffusion method as described by James and Natalie 

(2008). Commercially available antibiotics disc (Oxoid, UK) containing 

penicillin (P10), ampicillin (AMP10), vancomycin (VA30), bacitracin 

(B10), erythromycin (E15), chloramphenicol (C30), nitrofurantion 
(F300), amikacin (AK30), kanamycin (K30), neomycin (N10), 

streptomycin (S10), gentamycin (CN10), tetracycline (TE30), nalidixic 

acid (NA30), norfloxacin (NOR100), sulphanethoxazole (RL100) and 

trimethoprim (W5) were placed on the surface of the agar plates and 

incubated at 30°C for 24 h.  
Inhibition zone diameters were measured inclusive of the 

diameter of the discs accordingly to the results expressed 

susceptible/sensitive ( 21 mm); intermediate (16-20 mm) and 
resistant (≤15 mm) by Liasi et al. (2009). E. coli (control 1) and B. 
subtilis (control 2). 
 

 
Screening for antibacterial agent 
 
All isolates were screened for antibacterial activity against 11 
indicator bacteria using the agar well diffusion method as 
described by Ahmed et al. (2008). The indicator bacteria included 
seven Gram-positive bacteria (Staphylococcus aureus, B. subtilis, 
Bacillus cereus, S. epidermidis, Micrococcus luteus, Enterococcus 
faecalis and Bacillus sphaericus) and four Gram-negative bacteria 
(Escherichia coli, Pseudomonas aeruginosa, Proteus vulgaris and 
Salmonella sp.). The plates were incubated at 30°C for 24 h. 
Results were expressed as moderate (6-9 mm); strong (10-14 
mm) or very strong (15-18 mm) according to Liasi et al. (2009). 
 

 

RESULTS AND DISCUSSION 

 

From the morphological examination, all isolates had 

circular shape, opaque appearance and smooth surfaces. 

Isolates SL1, SL2 and SL3 were Gram-positive bacilli 

whereas SL4 and SL5 were Gram-negative cocci. All 

Gram-positive bacilli were spore formers (Table 1 and 

Figure 1). 
The respective isolates were tested on their suscepti-

bility towards 17 types of antibiotics. Antibiotic sensitivity 

was shown by formation of inhibition zone surrounding 

each isolate (Figure 2). The degree of susceptibility was 

measured as diameter of inhibition zone and tabulated in 

Table 2. Isolates SL2, SL3 and SL4 were resistant to 

multiple antibiotics with no inhibition zone formed 

surrounding each isolate. Among the isolates, SL4 had 



  
 
 

 
Table 1. Morphological characteristic of isolate SL1-5.  

 
 Isolate SL1 SL2 SL3 SL4 SL5 

 Form of colony Circular Circular Circular Circular Circular 

 Translucency and opacity Opaque Opaque Opaque Opaque Opaque 

 Elevation of colony Convex Flat Convex Flat Flat 

 Margin of colony Curled Undulate Entire Entire Entire 

 Surface of colony Smooth Smooth Smooth Smooth Smooth 

 Pigmentation Light yellow White White White Orange 

 Cell morphology Bacilli Bacilli Bacilli Cocci Cocci 

 Gram stain reaction + + + - - 

 Spore stain Yes Yes Yes No No 

 Growth at 30°C Yes Yes Yes Yes Yes 
 
 
 
 
 
 

Vegetative cell Endospore  
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 1. SL2 stained with endospore stain. 
The image was captured under light 
microscope with a total magnification of 1000×.  

 
 
 
 
 

 
Diameter of 
inhibition 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 2. The measurement of antibiotic inhibition zone 
on Mueller-Hinton agar. 

 
 

 

the highest resistance that resistant to 10 types of anti-

biotics. However, isolate SL1 was susceptible towards 12 

types of antibiotics whereas isolate SL5 was susceptible 

towards 15 types of the antibiotics. 100% of the isolates 

were sensitive towards tetracycline (TE30). None of the 

isolates displayed sensitivity towards streptomycin (S10) 

and vancomycin (VA30).  
In present study, tetracycline was the strongest acting 

group of antibiotics with 100% of susceptibility. Tetra-

cyclines acted to obstruct protein synthesis via binding to 

bacterial ribosome 30S. Besides that, norfloxacin and 

sulphamethoxazole were also effective against isolates 

where 80% of the isolates were sensitive towards both 

antibiotics. The activity of norfloxacin involves the 

disturbance of the bacterial DNA replication as a result of 

impeding the activity of DNA gyrase while 
sulphamethoxazole susceptibility might due to inhibition of 

folic acid synthesis by antibiotic competing with p-

aminobenzoic acid (Willey et al., 2008). Streptomycin 

proved to have narrow spectrum of activity against all 

isolates with 80% of the isolates displayed streptomycin 

resistance and only 20% of the isolates intermediate to this 

antibiotic. The mechanism of the streptomycin is similarly 

to that of tetracycline, which has effects on the 30S 

ribosome (Willey et al., 2008).  
The multidrug-resistance capability of SL2, SL3 and SL4 

might be associated with the reduced penetration of the 

antibiotic into the cell or resulted from active processes 

such as the change in the transport of compounds through 

the bacterial cells (Walczak and Donderski, 2004). The 

resistance isolates in this study might also due to presence 

of R plasmid in the cells of the isolates tested where a 

single plasmid may carry gene resistance to several drugs 

such as aminoglycosides, chloramphenicol, penicillin and 
others (Willey et al., 2008). R Plasmid can transfer the 

genetic material among different species through the 

conjugation and transformation processes. R plasmid plays 

a vital role in antibiotic resistance where antibiotic-fighting 

genes are assembled which protect microorganism from 

being affected via inactivation, creation of substituted 



 
 
 

 
Table 2. Assessment of isolates SL1-5 to 17 different types of antibiotics.  

 
Numbers indicate the diameter of inhibition zone (mm)   

 Isolate SL 1 SL 2 SL 3 SL 4 SL 5 Control  (E. coli) Control (B. subtilis) 

 Penicillin G     (41)   

 (P10) +++ +++ +++ +++ + +++ +++ 

 Ampicillin  (11) (9) (10) (42) (15)  

 (AMP10) +++ +++ +++ +++ + +++ +++ 

 Vancomycin (15) (8) (8)  (15) (9) (30) 

 (VA30) +++ +++ +++ +++ +++ +++ + 

 Bacitracin   (7)  (25)   

 (B10) +++ +++ +++ +++ + +++ +++ 

 Erythromycin (22) (17) (19)  (12) (15) (12) 

 (E15) + ++ ++ +++ +++ +++ +++ 

 Chloramphenol (35)    (31) (32) (30) 

 (C30) + +++ +++ +++ + + + 

 Nitrofurantoin (23)    (22) (42) (18) 

 (F300) + +++ +++ +++ + + ++ 

 Amikacin (22) (21) (20) (20) (26) (30) (21) 

 (AK30) + + ++ ++ + + + 

 Kanamycin (18) (22) (21) (20) (25) (32) (21) 

 (K30) ++ + + ++ + + + 

 Neomycin (16) (14) (15) (19) (16) (22) (11) 

 (N10) ++ +++ +++ ++ ++ + +++ 

 Streptomycin (15) (9) (8)  (20) (23) (12) 

 (S10) +++ +++ +++ +++ ++ + +++ 

 Gentamicin (20) (18) (20) (19) (21) (29) (21) 

 (CN10) ++ ++ ++ ++ + + + 

 Tetracycline (27) (29) (25) (21) (30) (38) (23) 

 (TE30) + + + + + + + 

 Nalidixic acid (360 ( 27) (24) (20) (20) ( 31) (24) 

 (NA30) + + + ++ ++ +++ + 

 Norfloxacin (40) ( 23) (23) (20) (21) (42) (25) 

 (NOR10) + + + ++ + + + 

 Sulphamethoxazole (30) (30) (33) (10) (30) (43) (22) 

 (RL100) + + + +++ + + + 

 Trimethoprim ( 35) (31) (12)  (40) (44) (23) 

 (W5) + + +++ +++ + + + 
 

Degree of susceptibility: + = susceptible/sensitive ( 21mm); ++ = intermediate (16-20 mm); +++ = resistant (≤15 mm). 
 
 

 

metabolic paths, impermeability of cytoplasmic mem-

branes as well as alteration at the target site (Mudryk, 

2002; Walczak and Donderski, 2004). 
In this study, all Gram-positive isolates were resistant 

against vancomycin. Vancomycin act by inhibiting the cell 

wall synthesis (Christopher, 2003). Thus resistance to 

vancomycin in Gram-positive isolates might result from the 

changing terminal D-alanine-D-alanine in their 

peptidoglycan to a D-alanine-D-lactate which drastically 

reduces antibiotic binding. Moreover, high proportion of 

isolates resistant to the β-lactam antibiotics such as 

penicillin and ampicillin might due to the capability of those 

isolates to detoxify antimicrobial agents probably 

 
 
 

 
by synthesising three extracellular enzymes named β-

lactamase, acylase and penicillinase. On the other hand, 

high percentage of isolates resistant against streptomycin 

probably due to the narrow spectrum of activity possessed 

by this antibiotic which target only on aerobic Gram-

negative bacteria (Willey et al., 2008). Moreover, the result 

also found that, there were 80% of the isolates resistant to 

bacitracin which is bactericidal against Gram-positive cocci 

and bacilli, particularly against certain strains of Clostridia. 

It is a polypeptide antibiotic which interferes with bacterial 

cell wall biosynthesis by inhibiting dephosphorylation of 

C55-isoprenyl pyrophosphate (IPP) that required as carrier 

for synthesis of peptidoglycan. 



  
 
 

 
Table 3. Inhibitory spectrum of antibacterial-producing isolates on Gram-positive and Gram-negative Bacteria.  

 
 Indicator species SL 1 SL 2 SL 3 SL 4 SL 5 

 Gram-positive      

 B. subtilis ND ND ND ND ND 

 B. cereus ND ND ND ND ND 

 B. sphericus ND ND ND ND ND 

 M. luteus ND ND ND ND ND 

 S. aureus ND ND ND ND ND 

 S. epidermidis + (6) ND ND ND ND 

 E. faecalis ND ND ND ND ND 

 Gram-negative      
 E. coli ND ND ND ND ND 

 Salmonella + (6) ND ND ND ND 

 P. aeruginosa ND ND ND ND ND 

 P. vulgaris ND ND ND ND ND 
 

Degree of inhibition: + = moderate inhibition zone (6-9 mm); ++ = strong inhibition zone (10-14mm); +++ = very strong inhibition zone 
(15-18mm); ND = Non-detectable. 

 
 

 

Resistance to this antibiotic might resulted from increased 

de novo synthesis of C55-isoprenyl phosphates (IP) 

(Pollock et al., 1994). Cain et al. (1993) noted that 

increased intracellular levels of a lipid kinase which is the 

product of the bacA gene of E. coli, confers resistance to 

bacitracin whereby the phosphorylation of isoprenyl alcohol 

by the kinase appears to increase the level of the carrier 

isoprenyl phosphates thereby circumventing the 

sequestration of IPP by bacitracin.  
In term of antibacterial assay, positive result was shown 

by capability of isolate SL1 to produce antibacterial agent 

against both Salmonella sp. and S. epidermidis (Table 3). 

Based on the morphological study, SL1 might be the 

member of genus Bacillus. According to Dohren (1995), 

the members of the genus Bacillus are important in their 

antibacterial activity since they produce a variety of peptide 

antibiotics. The bacitracin, polymyxin, gramicidin, 

tyrocidine, subtilin and bacilysin are peptide antibiotics of 

medical importance in the pharmaceutical industry 

produced by the Bacillus species while the bacitracin A is 
the dominant commercial product (Schallmey et al., 2004). 

Most of these antibiotics are low molecular weight peptides 

which are produced via the non-ribosomal biosynthetic 

pathway with the aid of specific enzymes called peptide 

synthetases.  
Generally, antibiotics produced by Bacillus at the early 

stages of sporulation process (Fariha et al., 2009). The 

production of bacteriocins or bacteriocin-like substances 

has been described for B. coagulans, B. brevis, B. 

licheniformis, B. cereus, B. subtilis, B. amyloliquefaciens 

and other Bacillus species (Farah et al., 2009). Inhibition of 

various organisms had been reported by different 

scientists. B. licheniformis strain 189 was isolated from a 

hot spring environment in Azores Portugal, which greatly 

 
 
 

 
inhibit the growth of Gram-positive bacteria by producing 

peptide antibiotic (Mendo et al., 2004). Fariha et al. (2009) 

noted that antimicrobial capabilities of Bacillus pumilus 

SAF1 isolated from soil was tested in both free and 

immobilized environments and the optimization of different 

culture conditions for maximum production was 

determined.  
Table 4 showed the assessment of enzymatic activity. 

Isolates SL1, SL2 and SL5 demonstrated protease enzyme 

activity with formation of clear zone. SL4 produced 

phospholipase enzyme with the formation of white opaque 

zones of precipitate. However, none of the isolates was 

able to produce α-amylase enzyme. Enzymatic assay was 

further carried out using API-ZYM kit to screen for the 

presence of 19 different types of enzymes (Table 5). 

Interestingly, all isolates produced esterase (C4), esterase 

lipase (C8) and leucine arylamidase (Leu). However, none 

of the isolates were able to produce enzyme β-

glucuronidase (β-GI) and α-mannosidase (α-Ma). 
 

From enzymatic assay, the esterase, esterase lipase, 

and leucine arylamidase were found in all the isolates 

tested. Whereas, the sole protease enzyme producers 

were isolates SL1, SL2 and SL5 that constituted 60% of 

the isolates and the SL1 and SL2 might belong to the 

genus Bacillus. Various studies have been carried out to 

elucidate the extracellular protease enzyme activity of 

Bacillus species from soil. For instance, Folasade et al. 

(2005) demonstrated that Bacillus species exhibited 

extracellular protease enzyme production activities. Ellaiah 

et al. (2002) indicated that Bacillus species are specific 

producers of extracellular proteases. Extracellular 

proteases hydrolyse proteins into mono- or oligomers, 

mainly peptides and amino acids. Those low 



      

  Table 4. Assessment of enzymatic assay.    
       

  Enzymes Isolate Protease Phospholipase α-amylase  

  SL1 ++ (8) ND ND 

  SL2 +++ (11) ND ND 

  SL3 ND ND ND 

  SL4 ND ++ (8) ND 

  SL5 +++ (12) ND ND 

  Control (E. coli) ND ND ND 

  Control (B. subtilis) ++ (5) +++ (15) +++ (10)  

  Degree of enzymatic activity: + = low (≤2 mm); ++ = moderate (>2-8 mm); +++ = high (>8 mm); ND 
  = Non-detectable     

 
 

 
Table 5. API-ZYM kit.  

 
 Isolate 

SL1 SL2 SL3 SL4 SL5  

 
Enzyme  

      
 

 Control 0 (-) 0 (-) 0 (-) 0 (-) 0 (-) 
 

 Alkaline phosphatase 5 (+) 3 (+) 0 (-) 1 (+) 2 (+) 
 

 Esterase (C 4) 4 (+) 3 (+) 3 (+) 4 (+) 4 (+) 
 

 Esterase Lipase (C 8) 4 (+) 3 (+) 3 (+) 3 (+) 2 (+) 
 

 Lipase (C 14) 1 (+) 0 (-) 1 (+) 2 (+) 0 (-) 
 

 Leucine arylamidase 3 (+) 1 (+) 3 (+) 5 (+) 1 (+) 
 

 Valine arylamidase 2 (+) 0 (-) 1 (+) 2 (+) 0 (-) 
 

 Cystine arylamidase 0 (-) 0 (-) 0 (-) 1 (+) 1 (+) 
 

 Trypsin 0 (-) 1 (+) 0 (-) 0 (-) 0 (-) 
 

 α-chymotrypsin 0 (-) 2 (+) 0 (-) 1 (+) 0 (-) 
 

 Acid phosphatase 5 (+) 0 (-) 0 (-) 2 (+) 3 (+) 
 

 Naphthol-AS-BI-phosphohydrolase 4 (+) 0 (-) 0 (-) 0 (-) 0 (-) 
 

 α -galactosidase 0 (-) 0 (-) 0 (-) 1 (+) 0 (-) 
 

 ß-galactosidase 1 (+) 0 (-) 1(+) 2 (+) 2 (+) 
 

 ß -glucuronidase 0 (-) 0 (-) 0 (-) 0 (-) 0 (-) 
 

 α -glucosidase 3 (+) 0 (-) 0 (-) 0 (-) 5 (+) 
 

 ß-glucosidase 2 (+) 0 (-) 0 (-) 1 (+) 0 (-) 
 

 N-acetyl-ß-glucosaminidase 0 (-) 0 (-) 0 (-) 1 (+) 0 (-) 
 

 α -mannosidase 0 (-) 0 (-) 0 (-) 0 (-) 0 (-) 
 

 α -fucosidase 0 (-) 0 (-) 0 (-) 1 (+) 0 (-) 
 

 
Number indicates colour intensity which is proportional to concentration of respective enzyme presence. (+) = Enzymatic activity 
detected; (-) = Non-detectable. 

 
 

 

molecular weight organic compounds are immediate 

precursors in the synthesis of proteins and participate in 

many pathways of microbial cell metabolism (Mudryk and 

Podgorska, 2006). Proteases such as the leucine 

arylaminase were also synthesized very intensively by the 

isolates. Jones and Lock (1989) reported that the level of 

leucine arylaminase activity is a good measure of the 

proteolytic activity of bacteria as it is a peptide bond 

hydrolysing enzyme. 
Lipolytic enzymes are actively released or exported by 

living microorganism as free enzymes after the cell lysis 

 
 
 

 

which is capable of attacking emulsified mono-, di-and 

triglycerides and splitting them with the yield of glycerol 

and fatty acid residues (Mudryk and Podgorska, 2006). In 

this study, there were 20% of the isolates (SL4) showed 

phospholipase activity. The lipolytic activities of the isolates 

against short-chain fatty acids might be higher compared 

to the long-chain fatty acids as only 60% of the isolates 

were able to produce lipase which hydrolyses long-chain 

fatty acids in comparison that 100% of the isolates were 

able to produce esterase which hydrolyse short-chain fatty 

acids. 



 
 
 

 

The soil isolates in this study showed a high potential of 

alkaline phosphatase activity demonstrated by the API 

ZYM assay. Mudryk and Skorczewski (2006) noted that 

phosphatases are actively synthesised by those isolates, 

which have a very efficient system of transporting 

phosphorus into their cells. He also reviewed that 

phosphatase-producing capacity was shown by many 

species of heterotrophic bacteria mainly from the genera 

Pseudomonas, Chromobacterium, Bacillus, and 

Flavobacterium. In present study, SL1 that might belong to 

the Bacillus species were found to have higher alkaline 

phosphatase and acid phosphatase activity.  
This initial study will be followed up with identification of 

bacterial species using 16S rRNA gene analysis technique. 

This technique may provide information in terms of the 

community structure, diversity, evolution and taxonomy of 

microbial flora in the tin mining area. The sequencing 

information may also explain the discrepancy between 

phenotypic identification and the antibiotic susceptibility of 

the various isolates (Srivastava et al., 2008). These novel 

isolates will allow the exploration of new antibacterial agent 

and industrial enzyme with enhance prowess. 
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