
Food and dairy industries play a very important role in the economy of every country.  Aspartic 

proteases are important enzyme of dairy industry and is used in cheese making. Previously main 

sources of protease enzyme were plants, animal or fungi, but due to increased demand globally 

they are now mostly isolated from bacteria. Objectives: To isolate the milk clotting bacteria 

from the soil collected from dumping site of Mehmood Booti and produce aspartic protease 

from them. Methods: Soil sample was collected from Mahmood Booti dumping site near ring 

road, Lahore. After serial dilutions, sample was inoculated on nutrient agar plates. After 24 

hours at 37°C temperature, opaque, round and cream-colored colonies were observed which 

were sub cultured in LB agar. From there colonies were grown on selective medium made of 

K HPO , (NH ) HPO , casein, MgCl , yeast extract and agar. After incubation, a colony with clear 2 4 4 2 4 2

zone was selected and grown in LB broth for enzyme production. After incubation, broth was 

centrifuged and supernatant was isolated. While performing protease assay, 3 mL of 5% TCA 

was added in the mixture. Results: The mixture remained clear which depicted the hydrolysis of 

casein by protease. While the test tube containing water as blank showed precipitation of casein 

after the addition of TCA because in this enzyme was not present. Conclusions: This shows that 

the isolated bacteria had the ability to produce protease which was evident from the protease 

activity assay and that such bacteria are abundant in dumping site.

Enzymes are group of proteins that are produced in living 

systems of microorganisms, plants and animals. Enzymes 

take part in various biochemical reactions involved in 

metabolism of these living organisms. Enzyme act as 

stimulator or as reaction catalyzing agents. Without these 

catalytic agents there will be no metabolism. So, revival of 

any life will be impossible without enzymes. Protease 

belong to the hydrolases and peptidases group of the 

enzymes. They are also called as peptide hydrolases as they 

can dissolve or hydrolyze the peptide bond between two 

amino acids [1]. Aspartic proteases represent almost 60% 

of the global market enzymes production and sale [2]. 

These are group of enzymes which have proteolytic activity 

and are produced by many microorganisms [3]. These are 

used in many industries including food and dairy, leather 

industry and pharmaceutical industry [4, 5]. Proteases can 

play their role in improving the taste, texture and 

appearance of the product. Due to their higher demand in 

the industries, the market for their production is increasing 

day by day [6, 7]. Among all the living organisms, 

microorganisms are the best source of protease 

production because they can be used to produce enzyme in 

bulk amounts. The plant or animal protease cannot meet 

the global demand of this enzyme. So, microbes are the 

best option because they have all the attributes that are 

required by industrial  and food biotechnological 

applications [8]. Each reaction of milk clotting involves two 

phase which are affected by any change in the chemicals 

involving this reaction. The �rst phase of reaction is the 

cleavage of the casein chain [9]. The second phase is a 

non-enzymatic phase in which casein start to aggregate 

due to the in�uence of the calcium ions. These two steps 
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meet each other even before the enzymatic process stop 

[10]. Due to few studies conducted on bacteria it is 

generally believed that bacteria usually do not produce 

aspartic protease in large amounts but a study has been 

done that shows that   Escherichia coli and Haemophilus 

in�uenzae, produce a recombinant protein resulting from 

the expression of each of recombinant DNA are active 

aspartic proteinases [11]. Bacillus subtilis has also been 

reported to produce acidic proteases which is GRAS 

(genetically regarded as safe) and with passing time is more 

used in cheese making as compare to chymosin [12-14]. 

Aspartic protease produced from B. subtilis var. natto has 

also been reported to exhibit milk clotting to a signi�cant 

extent [15]. Aspartic protease from bacterial origin is best 

option because they have all the desired characteristics 

which are key requirement of any proteolytic reaction and 

beside it is easy and economical to produce enzyme from 

the bacteria as they can produce enzyme in bulk amounts 

which can later be sold at commercial level [16]. In this 

study milk clotting bacteria from the soil of dairy industry 

were isolated. The strains were tested and identi�ed based 

on their colony morphology and biochemical behavior. 

Aspartic protease produced from the strain was checked 

for its ability to produce cheese and its e�ciency in milk 

clotting.

labeled as A to J. The LB agar medium was made by mixing 

1.75 gram agar, 1 gram casein, 1 gram NaCl, 1 gram Tryptone 

and 2 gram of yeast extract in 100 mL of distilled water. The 

medium was autoclaved before pouring it into the plates. 

The plates were kept in incubator at 37°C for 24 hours. After 

24 hours, all 2 plates were observed and colonies with 

clearance zone around them were selected. 6 such 

colonies were selected. Selective medium was made 

adding 0.1 gram of K2HPO4, 0.1 gram of. (NH4)2HPO4, 0.5 

gram of MgCl2, 1 gram of yeast extract, 1 gram of casein, 1.75 

gram of agar in 100mL of distilled water. The selected 

colonies were inoculated in a sterile petri plate with 6 

sections containing this media. The sections were labeled 

as 1,2,3,4 and 5. The plate was placed in incubator at 37°C 

for 24 hours. Out of �ve colonies, one colony with 

prominent clearance zone was selected and inoculated in 

LB broth in �ask. The �ask was placed in incubator at 37 °C 

for 24 hours. After 24 hours, broth was poured into �ve 

Eppendorf's tubes which were centrifuged at 10,000 RPM 

for 5 minutes. The supernatant was collected in a test tube 

labeled as enzyme. The next step was to check the 

protease activity of the enzyme. For this 1% casein solution 

was made. 1mM of potassium phosphate buffer was made 

by adding 17.4 gram of K2HPO4 in 100mL of distilled water. 

0.1 mL of this buffer solution was added into 100mL of 

distilled water to make 1mM potassium phosphate buffer. 

Then 0.1 gram of casein was added into 10mL of 1mM 

potassium phosphate buffer to make 1 % casein. To make 

5% TCA solution, 5 mL of trichloroacetic acid was added in 

95 mL of distilled water.  The assay for proteases activity 

was done by mixing1mL of enzyme and 1mL of 1% casein 

solution in a test tube. A blank was made by mixing 1mL of 

distilled water and 1 mL of 1% casein solution in a test tube. 

Both test tubes were placed in water bath set on 37 °C for 10 

minutes. After 10 minutes, 3 mL of 5% TCA was added in 

both test tubes and test tubes were left for 10 minutes at 

room temperature. After 10 minutes, both blank and 

enzyme containing test tubes were centrifuged at 10,000 

RPM for 5 minutes.

M E T H O D S

Soil Sample was collected from slum area of Mehmood 

Booti dumping site near Ring Road, Lahore and kept in 

falcon tube in refrigerator at 4 °C. Stock solution of soil 

sample was prepared by adding 1 gram of soil into 100 mL of 

distilled water in 100mL �ask. From this stock solution 

serial dilutions were done up to 10 times. Nutrient agar 

medium was made by adding 2 gram of nutrient agar and 1 

gram of casein and dissolving in 100 mL of distilled water. 

The �ask was then sealed with tight cotton plug and 

covered with aluminum foil to avoid the entry of 

contaminations. The medium was autoclaved at 120 °C for 

15 minutes. 5 petri plates were autoclaved. The autoclaved 

nutrient agar medium was poured into all �ve plates near 

�ame and under biosafety cabinet.  When agar was 

solidi�ed, the last �ve serially diluted samples were 

inoculated into �ve plates separately with the help of 

micropipette and blue tips and was spread with glass 

spreader near �ame and in biosafety cabinet. The 5 plates 

were sealed with para�n tape and labeled as 1 to 5 and kept 

in incubator at 37°C   for 24 hours. After 24 hours, plates 

were observed. The colonies that showed clearance zone 

around them were further selected. 10 such colonies were 

selected. The selected 10 colonies were picked and 

inoculated in 2 plates. One plate was divided into six and 

other one was divided into �ve sections. Sections were 
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R E S U L T S

The soil sample collected from slum area of Mehmood 

Booti contained the protease producing bacteria as was 

expected. The bacteria in the soil sample were alive and 

active after they were stored in refrigerator at 4 °C and 

showed a good growth on nutrient agar plates.  The stock 

solution was made by adding 1 gram of soil into 100mL of 

distilled water. After sample inoculation, the plates were 

placed in incubator. After 24 hours of incubation, all of the 

�ve plates showed growth and colonies with clear zone 

around them. Ten of such colonies were selected for sub 

culturing. Selected ten colonies were transferred onto two 
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petri plates. One plate was divided into 4 the other was 

divided into six sections. For sub culturing of selected 

colonies, LB agar medium was used for growth. After 24 

hours, sub cultured plates also showed growth and 

colonies of bacteria with clear zones around them which 

was the sign of protease production (Figure 1).

centrifuged at 10,000 RPM for �ve minutes. After �ve 

minutes, the supernatant was collected in test tube and 

labeled as enzyme. For determining the protease activity 1 

% casein solution made in 1mM phosphate buffer was used 

along with 5% TCA solution. The test was performed in 

duplicate. One test was run on mixture of 1mL enzyme, 1mL 

of 1 % casein and 3 mL of 5 % TCA solution. The other test 

was blank and run on 1mL of distilled water, 1 mL of 1% 

casein and 3mL of 5% TCA solution. The contents of both 

test tubes were clear before the addition of TCA solution. 

When TCA solution was added the tube containing water 

turned milky and there were white colored precipitates 

which was showing the presence of casein (Figure 3).

M E T H O D S
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Figure 1: Colonies with clear zone around them

Selective media was prepared using potassium hydrogen 

phosphate, ammonium hydrogen phosphate, magnesium 

chloride and casein. One plate of this media was made with 

six sections labeled as 1 to 6. This media helped in the 

growth of protease producing bacteria. Colonies C, D, E, F, 

G, and H from sub cultured plates were selected and 

inoculated on this plate. After 24 hours, the plate showed 

growth and colonies with clear zone around them (Figure 

2).   

Figure 2: Growth on selective media. Colonies are showing clear 

zone which is the sign of protease activity

One colony was selected for growth in LB broth. The colony 

was transferred into broth �ask and kept in incubator at 

37°C for 24 hours. After 24 hours, the clear medium turned 

turbid showing the growth. For testing the presence of 

enzyme, 5 Eppendorf's were �lled with media and 

Figure 3: The contents of tube turned milky after the addition of 

TCA

On the other hand, the tube containing enzyme was clear 

even after the addition of TCA solution as compare to the 

�st tube. This tube contained small amount of precipitates. 

Which suggest that only a little amount of casein is still 

present while the rest was hydrolyzed by the enzyme which 

is proteases (Figure 4).

Figure 4: The contents of tube containing enzyme were cleared 

after the addition of TCA solution.
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hydrolyze substrate that is casein [20].D I S C U S S I O N

Copyright © 2022. Markhor, Published by Crosslinks International PublishersMARKHOR VOL.3 Issue 1 Jan-Jun 2022

The soil was collected from slum area Mahmood Booti. The 

slum area was selected for soil sample collection based on 

literature review which showed that chances of protease 

producing microbe to present in bacteria are high as 

described in a study done by Patil et al., in which they 

collected 24 soil samples from different dairy industries of 

Aurangabad (India). In this study they the isolated bacteria 

from the soil we're able to produce protease enzyme which 

was con�rmed after testing the protease activity [12]. 

Another study describes the production of protease 

enzymes from bacteria isolated from soil sample. The 

Bacillus species usually are found in soil and can survive in 

soil. In this study, twenty samples of soil we're collected 

from different industrial areas of Lahore. After growth of 

bacteria on medium it was observed that they had the 

ability to produce protease enzyme [15]. In a study done by 

Prita et al., she collected soil samples from milk processing 

plant and from drainage of slaughter house Nandeed, India. 

She selected 42 isolates. For enzyme production selected 

colony was grown in present study in LB broth while in study 

of Prita et al., she carried out production of protease in a 

medium that was containing glucose, peptone, salt 

solution, K2HPO4 and FeSO4 and keep them in shaking 

incubator at 37°C for 48 hours. While in this study the 

medium was kept in incubator at 37°C for 24 hours [17]. For 

protease assay Prita et al., used the same method as done 

in the present study i.e., using casein solution, carbonate 

buffer and trichloroacetic acid [17]. In a study done by Das 

et al, they collected their soil samples from lake of Basawa 

Nagar and from a community garbage in Vignan Nagar and 

from compost pit in Indra Nagar in Bangalore [14]. In a study 

done by students of Ahmadu Bello University, Madika et al., 

isolated �fteen samples from different locations of their 

campus. They used nutrient agar medium as done in 

present study, for the growth of microorganisms [18]. In a 

study done in Chennai by Pant et al., soil sample were 

collected from road side near Armats Biotek Institute. They 

made serial dilution up to �ve times while in present study 

serial dilution of stock solution was done up to ten times 

[19]. In study done by Marathe et al., Marathe and other, the 

sample was collected from sea and it was undiluted. While 

in present case the sample was soil which was collected 

from dump site. For determining the protease activity, 

Marathe et al., used Sigma's nonspeci�c protease assay. 

The casein solution was mixed with enzyme and after 

incubation at 37 °C for 10 minutes in water bath, 3 mL of 5 % 

TCA were added in both test tubes in blank as well as in 

enzyme containing test tube. The blank one got milky while 

the other one remained clear with the exception that there 

was very little amount of precipitation. This showed that 

the enzyme belonged to the protease family and that it can 

C O N C L U S I O N S

Bacillus subtilis is commonly found in soil and show good 

growth in nutrient agar and in LB agar medium. The 

optimum conditions for its growth are 37°C and 24 hours of 

incubation. The morphology of its colony is such that it 

exhibits round or in some cases irregular shape. The 

colonies are opaque and are cream colored. For enzyme 

production, it can be growing in LB broth. The enzyme 

isolated from the broth shows proteolytic activity such that 

the enzyme containing test tube remained cleared even 

after the addition of TCA which shows they presence of 

protease enzyme that hydrolyzed the substrate casein. 

While the test tube containing water as blank showed 

precipitation of casein after the addition of TCA because in 

this enzyme was not present.
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