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ABSTRACT 
 
The aim of present study was to isolate protease producing bacteria from soil samples collected from marine waste. 
The isolation was done by serial dilution and plating methods.  All the isolates were screened for proteolytic activity 
on skim milk agar plate. A total of 7 from 18 bacteria were screened based on the zone of proteolysis. The maximum 
proteolytic activity was evaluated by primary and secondary screening methods. The significant isolate was 
identified using standard identification parameters and selected for further studies. 
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INTRODUCTION 

 
Protease is one of the most important enzymes known and is of great significance having approximately 60 % of the 
total industrial enzyme market. Proteases are also known as peptidyl –peptide hydrolases which catalyse the 
hydrolysis of peptide bond from protein molecule [1]. This proteolytic enzyme constitute one of the most important 
group of industrial enzymes and in recent years, the use of alkaline proteases in a variety of industrial processes 
involving detergents, food, leather and silk has increased remarkably [2-5]. This vast diversity of proteases, in 
contrast to the specificity of their action has attracted worldwide attention in attempts to exploit their physiological 
and biotechnological applications [6]. To meet the upward trend in demand, studies on cost effective production of 
industrially important enzymes have become the need of today.  Proteases of commercial importance are produced 
from microbial, animal and plant sources [7], but proteases from microbial sources are preferred to the enzymes 
from plant and animal sources since they posses almost all characteristics desired for their biotechnological 
applications [8] and because of their fast growth rate, easy to manipulate for getting highly stable enzymes through 
genetic engineering and requires shorter time for production and purification steps [6, 9]. Microbial proteases 
account for approximately 40% of the total worldwide enzyme sales. Microorganisms elaborate a large array of 
proteases, which are intracellular and/or extracellular. Intracellular proteases are important for various cellular and 
metabolic processes, such as sporulation and differentiation, protein turnover, maturation of enzymes and hormones 
and maintenance of the cellular protein pool. Extracellular proteases are important for the hydrolysis of proteins in 
cell-free environments and enable the cell to absorb and utilize hydrolytic products [10]. In this line, our present 
study was carried out to isolate, and screening of potent protease producing bacteria from waste material. 
 

EXPERIMENTAL SECTION 
 

Collection of samples 
Soil samples were collected from marine waste of different places of Chennai, India. Soils were taken from 2-3 cm 
depth and kept in sterile plastic bag. To prepare soil suspension, about 1 g of each soil sample was incubated with 5 
ml of sterile distilled water for 10min. 
 
Isolation of protease producing bacteria 
Protease producer bacteria were isolated by serial dilution and spread plating techniques. An aliquot of 0.1 ml of the 
serially diluted sample (from 10-5 to 10-7 dilutions) was transferred to skim milk agar plates using spread plate 



Merina Paul Das et al                 J. Chem. Pharm. Res., 2014, 6(5):1157-1159         
______________________________________________________________________________ 

1158 

method. The plates were maintained at a temperature of 37 ºC for 48 h. The colonies obtained through spread plate 
method were sub-cultured in nutrient agar slants, in duplicates, incubated at 37 ºC for 24 h and then stored at 4 ºC. 
 
Primary and secondary screening of protease producing bacteria 
Primary screening was performed by spot inoculating all the protease producing bacterial isolates on 1 % skim milk 
agar (SMA) plate using toothpick heads of 2 mm diameter and incubated at room temperature. The zone of 
clearance due to proteolysis was recorded up to 3 d. The bacterial isolates producing clear zones over 10 mm alone 
were selected and subjected to secondary screening. Secondary screening was performed with the culture filtrates of 
the 7 selected bacterial isolates using well diffusion method. All the 7 isolates were grown in Nutrient broth (NB). 
One ml of each test bacterial inoculums with 0.5 OD was inoculated to 100 ml of medium and incubated at 150 rpm 
in a rotary shaker at room temperature. After two days of incubation, the cultures were harvested, centrifuged at 
10000 rpm for 15 min at 4°C and the supernatant was collected. Skim milk (1%) agar plates were prepared and 
wells were made using 9 mm sterile cork borer. Culture filtrate of each isolate was placed at 100 µl in each well and 
incubated at 37°C for 48 h. Then flooded with 10% tannic acid solution and incubated for 24h at room temperature. 
After the incubation period, isolates capable of producing protease were screened on the bases of clearance zone: 
colony size (cz/cs) ratio on SMA plates. So the desired colonies were picked and streaked for culturing pure 
colonies. 
 
Identification of potent strain 
Microscopic observation 
The bacterial isolates were gram stained and observed under a high power magnifying lens in light microscope. 
Endospore staining, capsule staining and motility test were performed to observe the morphology and motility of the 
cells [11]. 
 
Biochemical characterization 
The bacterial isolates were characterized biochemically by indole test, methyl red test, voges proskauer test, 
Simmons citrate test, catalase test, oxidase test, urease test, nitrate reduction test, starch hydrolysis test, acid 
formation from sugars [12]. 

 
RESULTS AND DISCUSSION 

 
Isolation and screening of protease producing bacteria 
Total nine marine waste samples were collected and processed by serial dilution and spread plate method for the 
isolation of marine bacteria. A total 18 different bacterial strains were isolated on the basis of zone of proteolysis. 
All isolates were primarily screened for protease production on skim milk agar plate method. Among 18 isolates, 7 
isolates were showing significant inhibitor zone (Table 1). Among these, strain P-5 exhibited maximum zone of 
proteolysis. This strain was identified and used for further studies. 
 

Table 1. Determination of zone of proteolysis by isolated strains 
 

Isolates Zone of inhibition (mm) 
P-1 14 
P-2 21 
P-3 15 
P-4 12 
P-5 29 
P-6 11 
P-7 11 

 
Identification of the isolates 
The maximum protease producing strain was selected depending on the highest clear zone. It was found that the 
bacterial strain P-5 showed largest zone of clearance of 29 mm and this strain was selected for further use. The 
isolate showed positive results for catalase, oxidase, voges-proskauer, starch hydrolysis, and negative results for 
gram staining, methyl red, urease, and acid formation from sucrose. Based on the morphological studies and 
biochemical test, the selected strain was tentatively identified as Alcaligenes sp. P-5 which has the highest protease 
activity among the all isolates. This identified potent strain was used for future research. 
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Table. 2 Morphological, and biochemical characteristics of the isolated strain P-5 
 

Characters Results 
  [1] Morphology Rod shaped, gram -ve, aerobic 

[2] Motility +ve 
[3] Catalase +ve 
[4] Oxidase +ve 
[5] Citrate utilization +ve 
[6] Voges- Proskauer +ve 
Hydrolysis of starch +ve 
[7] Hydrolysis of casein +ve 
[8] Methyl Red -ve 
[9] Acid formation from glucose +ve 
[10] Hydrolysis of urea -ve 
[11] Acid formation from sucrose -ve 
[12] Formation of indole -ve 
[13] Nitrate reduction +ve 

 
CONCLUSION 

 
Protease occurs naturally in all organisms and is an essential constituent for all the existing live forms. 
Microorganisms such as bacteria and fungi and yeast are the main source of protease enzyme. Here Alcaligenes sp. 
P-5 was isolated from marine waste and can be used for protease production as protease has an enormous 
applications in different industries. The pilot scale production of protease, fermentation methodology to be adopted 
for maximum production and assay of enzyme kinetics at various steps is still to be studied. 
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