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Abstract 
In this study two extracellular alkaline protease enzyme producing bacteria Neisseria 
veillonella and Azotobacter were isolated from two different soil sample, collected from 
Lucknow, India and Pokhara, Nepal region.  On the basis of phenotype, biochemical test, 
temperature, pH, carbon, nitrogen source optimization both strain were identified.  Both 
strains were most stable at high alkaline medium but Azotobacter was comparatively less 
stable at room temperature. Urea was most stable nitrogen sources for both bacterial 
strains. 
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Introduction  

Alkaline protease is widely used as a major part of the whole world enzyme production which is 
about 40%, with constantly increasing demand because of its applications in bakery, brewing, detergent, 
diagnostic reagents, feeds modification, leather finishing, laundry additives, pharmaceuticals, peptide 
synthesis, silk, silver recovery from X-ray or photographic film, soy processing, and waste treatment [1]. 
Protease hydrolyses the proteins by cleavage of peptide bond [10, 11]. Alkaline protease is most stable 
and active even at high alkaline range therefore, they have so many biotechnological applications [12]. 
Microorganisms are important biological resources for enzyme production because of their characteristics 
like extensive biochemical diversity, possibility of easy mass culture and ease of genetic operations, 
storage, transfer, etc. Due to these specific characteristics present in microbes these are now known to 
play a major role in the production of both extracellular and intracellular enzymes on large scale, and 
there are more than 3000 different types of microbial extracellular enzymes that have been isolated [6]. 
Bacteria were preferred as comparison to other microbes because of their specific characteristics like 
rapid growth, easy sub culturing and revival, long time storage and readily accessible for genetic 
operations [8, 9]. Enzyme immobilization is an effective approach for the stabilization of enzyme as well 
as a useful approach for the reusability of enzyme, bioprocess control, and simplifying product separation 
[2, 7]. Modern and developing biotechnology using immobilized biocatalysts has recently gained the 
attention of many biotechnologists.  Immobilized enzymes or whole cells are known for large applications 
due to better stability [3, 4] high efficiency of catalysis [5] and reusability. 
 
Experimental Work 

Two soil samples were collected; one from Indira Nagar, Lucknow, India which was labeled as 
Sample 1 and the other sample was from Pokhra, Nepal which was referred as Sample 2.  
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Isolation of Bacteria  
 Nutrient agar media was prepared for 
the growth of soil samples bacteria. Samples were serially diluted to minimize the concentration of 
bacteria. Finally, 10-7 diluted sample was used for the spreading on plates and was incubated for 24 h at 
37°C. After 24 hours a fresh plate was prepared for the growth of specific bacteria using streak method 
and was incubated for overnight at 37°C. Bacterial strains were identified by gram staining. 
 
Screening of Bacteria 
Biochemical Tests 

For Indole test, tryptone broth was prepared and both soil bacterial cultures were inoculated. 
After incubation at 37°C for 24 hours 5 drops of Kovác's reagent was directly added to the tube. A 
positive test was indicated by the formation of a pink to cherry red ring. In MR-VP test both bacterial 
strains were inoculated in glucose phosphate medium and incubated at 37°C. Then few drops of 0.04% of 
methyl red, VP-1 and VP-2 reagent in MR-VP respectively were added, red coloured ring indicated 
positive result. To find out the sugar fermenting properties, test was done in three different tubes 
containing different types of sugar broth viz., glucose, sucrose and lactose respectively, inoculated with 
cultured bacteria in aseptic condition at 37°C for 24 hours. In case of sugar fermenting positive bacteria 
the pink colour of the sugar broth tube changed into yellow colour. Both bacterial strains were streaked on 
casein agar media, bacteria that produced a caseinase enzyme degraded the casein in media, zone 
formation was observed. Nutrient agar media was used to find out the catalase activity of bacteria. 
Catalase positive bacteria converted the H2O2 to water and oxygen.  In urease test bacteria were 
inoculated in urea broth medium, containing a pH indicator phenol red. In case of positive bacteria urease 
production in medium changes the colour from red to deep pink. Amylase activity of the bacteria was 
identified by streaking on starch medium. Bacteria that produced alpha amylase degrading the starch were 
identified as positive bacteria by adding iodine solution; clear zone was observed [15]. 
 
Isolation of protease producing bacillus species 

Samples were inoculated on skim milk agar plates containing peptone (0.1%), NaCl (0.5%) and 
skim milk (10%) prepared using sea water and then incubated at 28±2°C for three days [14]. 
 
Purification of protease 

For the purification of extracellular protease, both strains were inoculated in 50 ml of protease 
specific medium broth containing glucose 5.0 g/L, peptone 7.5 g/L, MgSO4.7H2O 5.0 g/L, KH2PO4 5.0 
g/L, and FeSO4.7H2O 0. 1 g/L, pH was adjusted to 7.0 and the culture was incubated in a rotary shaker at 
180 rpm at 28°C for 3 days. The whole fermentation broth was centrifuged at 10,000 rpm for 5 minute at 
4°C and the clear supernatant was recovered and stored as crude enzyme [15]. 
 
Enzyme immobilization 

Calcium chloride solution (1.4%) was prepared along with a solution of Sodium alginate (4%). 
100µl of crude enzyme extract was added in sodium alginate solution and with the help of micropipette, 
beads formation was occurred. 
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Results and Discussions 
Sample 1 was identified as a gram negative bacterium, which hydrolysed casein but did not 

degraded tryptophan.  The bacterium showed positive results of catalase test, urea test, starch hydrolysis 
sugar fermentation and MR-VP test. Sample 2 bacteria was identified as gram negative bacteria,  positive 
result were observed for casein test, catalase test, urease test, starch hydrolysis test, MR-VP and sugar 
fermentation test, however, for indole test negative result were observed. According to the results of 
Lowry’s test, the concentration of the sample 1 was obtained as 0.9341µg/ml at an absorbance of 0.40 and 
the concentration of the sample 2 was obtained as 1.6743µg/ml at an absorbance of 0.79. 

Bacterial strain optimization was done based on pH, temperature, carbon and nitrogen. According 
to the results the highest stability and the maximum bacterial growth was observed in alkaline medium at 
pH 10, 35°C temperature, lactose as carbon source and urea as nitrogen source in comparison to other 
sources. According to the study conducted on Bacillus subtilis the optimum condition was shown at pH 
9.0, 40°C temperature, glucose as carbon source and beef extract as nitrogen source [16]. According to 
another study conducted on Streptomyces ambofaciens the optimum condition was shown at pH 8.5, 30°C 
temperature, starch as carbon source and yeast extract as nitrogen source [17]. A detailed study conducted 
on several bacterial species such as Pseudomonas sp, Bacillus subtilis, E.coli, Serratia sp and Bacillus 
cereus showed that the optimum conditions were observed at pH 9.0, 37°C temperature, glucose as 
carbon source and yeast extract and beef extract as nitrogen source [18]. Many more studies also revealed 
similar results such as marine Bacillus sp. at pH 7.0, 30°C temperature, starch or maltose along with 
wheat bran as carbon source and yeast extract as nitrogen source [19] and a different study on Bacillus sp. 
showed optimum conditions at at pH 9.0, 25°C temperature, sucrose as carbon source and yeast extract as 
nitrogen source [20] 
 

Table1: Staining and biochemical testing 
S.No. Biochemical Test Observation Sample 1 Sample 2 
1 Gram Staining Pink colour - - 
2 Casein Hydrolysis Test Clear zone appeared + + 
3 Indole Test No Ring - - 
4 Catalase Test Bubbles evolved + + 
5 Urease Test No deep pink colour - + 
6 Starch Hydrolysis Dark bands appeared + + 
7 MR-VP Ring appeared + + 
8 Sugar Fermentation Pink to yellow colour change + + 

Table 2: Lowry’s Assay 

Test 
tubes 

Vol. of 
std.        
BSA 
(μl) 

Vol. of 
distilled 
water 
(μl) 

Conc. of   
BSA 
(mg/ml) 

Vol. of 
reagents 
D 

Incubation 
temperature 

Vol. of 
FC 
reagent 

OD 600nm 

Sample 1 
Sample 
2 

1 500 500 100 5 ml 
Room 
temperature 

0.5 ml 1.09 0.79 
2 600 400 120 5 ml 0.5 ml 1.39 1.09 
3 700 300 140 5 ml 0.5 ml 1.70 1.40 
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Fig.1: Bacterial strains optimization tests; a). pH, b). Nitrogen source, c). Temperature, d). Sugar source 
Conclusions 
 
The present study concludes that after gram staining and biochemical tests two bacteria Neisseria 
veillonella and Azotobacter were isolated from soil sample 1 and 2, respectively. Extracellular alkaline 
protease producing properties was identified by skim milk agar plate, due to optimization on different 
temperature and pH. Alkaline protease has an optimum pH greater or equal to 10 and they are most stable 
at high temperature. 
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