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Abstract: The purpose of present study was to isolate efficient protease producer bacteria and fungi from soil sample 

collected from hospital locality. In primary screening, 50 bacteria and 21 fungi were isolated on nutrient agar and potato 

dextrose agar respectively, amongst 26 bacterial isolates seven are Gram positive and nineteen are Gram negative. Both 

bacteria and fungi showed protease activity as a distinct zone of hydrolysis on 10% skimmed milk agar plates and 1% 

gelatin agar plate at 37°C and 30°C after 24h and 48h of incubation respectively. Bacterial isolates 

PA9(4.0cm),PA11(2.5cm),PA17(4.0cm),PA19(3.5cm),PA23(2.5cm)andPA24(3.0cm)andfungalisolates  

 

F1(33mm),F2(WF)(40mm), F5(32mm) F8(45mm ),and F12(31mm ) were exemplify proficient casein hydrolysis. 

Immobilized protease beads showed the protease activity 507.85±4U/ml and 20% blood clot lysis in 40 minutes while 

partially purified protease reported 50% clot lysis in 60 minutes by tube method. Partially purified protease removed blood 

as well as dye on fabrics more efficiently as compare to commercial detergent. In addition to this our protease also 

hydrolyzed keratin completely in 10-15 days. From result outcomes it indicates that in future the protease from present 

work may be used as an excellent bio-cleaner. 
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I. INTRODUCTION 
 

Proteases were a group of enzymes, whose catalytic function is to hydrolyzed peptide bonds of proteins and break them 

down into polypeptides or free amino acids. Alkaline proteases, which are referring to proteolytic enzymes which work 

optimally in alkaline pH are the main enzymes among proteases and constitute 60 to 65% of the global industrial enzyme 

market. The genus “Bacillus” is an important source of industrial proteases and were probably the only genera being 

commercialized for alkaline protease production. Many Bacillus species produce a variety of extracellular and intracellular 

proteases. Protease constitutes a large and complex group of enzymes that play an important nutritional and regulatory 

role in nature [1]. Proteolytic enzymes are ubiquitous in occurrence, found in all living organisms and are necessary for cell 

development and differentiation. Alkaline protease especially from Bacillus spp. have more potential due to biochemical 

diversity and nonpathogenic nature. Soil is a rich source of microorganism and there is always a possibility to get the novel 

and potential alkaline protease producers from various ecological niches [2]. 

 

The hydrolytic enzyme protease occupies a pivotal niche representing one of the three largest groups of industrial 

enzymes. Though classified into four categories based on their mode of action, alkaline proteases alone constitute 

approximately 89% of the total protease market due to its wide applications in laundry detergents, leather processing 

protein recovery or solubilization, organic synthesis, meat tenderization, detergents, food industry, photography, 

pharmaceuticals and bioremediation. They are produced by a wide range of microorganisms including bacteria, molds and 

yeasts. Although a number of studies have been reported on alkaline protease production by bacteria like Bacillus, 

Pseudomonas, Halomonas, Arthrobacter, Serratia, Vibrio, Paenibacillus [3] and Molds of genera Aspergillus, Penicillium and Rhizopus 

are especially useful for proteases production and are the most widely exploited enzymes in the detergent industries [4].  
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Microbial proteases are used for alternative method of detergents formulation and variety of industrial application in all 

over the country around 60%. Proteases also help to prevent the re-deposition of proteins on fabrics, particularly 

hydrophobic ones present in soils, such as blood, thereby also providing a whiteness benefit. In this context, alkaline 

proteases of microbial origin have been extensively studied however detergent stable proteases were characterized from a 

few bacterial species. protease are divide into acid, neutral and alkaline protease based on the optimum activity of the pH 

and also classified into serine protease, cysteine protease, metalloprotease and aspartic protease constitute one of the 

important groups industrial enzyme around the world [5]. Addition of alkaline proteases to detergents considerably 

increases (35-40%) the cleaning effect (particularly in removing stains containing proteins, e.g. blood, milk) [6]. 

Considering the microbial diversity complexity, there is an opportunity of finding microorganisms producing proficient 

alkaline protease. This study is therefore effective to produce protease from most efficient isolates and evaluating the 

hemolysis activity of protease and its application as a “bio-cleaner. 

 

II MATERIALS AND METHODS 
 

Collection of sample -Soil samples were collected from various hospital locality of Aurangabad, in sterile bags and 

brought to laboratory for analysis. 

 

Screening for Protease producers – For initial isolation of protease producer i.e. bacteria and fungi, 1 gm. of soil was 

diluted in 0.86%  saline solution and then selected dilutions inoculated  in 5 ml of nutrient and potato dextrose broth, 

incubated at 37°C for 24 hand 30ºC for 72 h respectively. Further isolation was carried on nutrient and potato dextrose 

agar plates respectively, the colonies with different morphology, color, size were picked up and proceed to detect their 

abilities to hydrolyze casein and gelatin on 10% skimmed agar plate and 1% gelatin agar plate respectively. After incubation 

at 37°C for 24 h (bacteria) and 30ºC for 72 h (fungi) to each individual colony on gelatin agar plate, a drop of mercuric 

chloride precipitation reagent was added. Bacteria and fungi showing gelatinase and caseinase activity were screened with 

larger transparent circle around the bacterial and fungal colony respectively [3]. 

 

Crude Protease Production - The colonies with highest gelatin and casein hydrolyzing ability showing maximum clear 

zone were proceed for crude protease production. Pure cultures were maintained on nutrient and potato agar slants at 

4°C.The bacterial isolates were identified by morphological, cultural and biochemical characteristics as described in the 

Bergey’s manual of systematic bacteriology second edition[7]. The density of bacterial isolates of O.D600 1.0 [8] were used 

throughout the study. Fungal isolates were identified by morphology, pigment produced and wet mount and confirmed by 

Raper [9] amongst the isolates proficient bacterial and fungal isolates were used for further study. Submerged fermentation 

was performed by inoculating pure culture of the isolate inoculated by 1% inoculum of bacterial isolate and 2disc of 6mm 

diameter for fungi into the production medium containing wheat bran (1%), yeast extract (0.01%), NaCl (0.05%), KH2PO4 

(0.03%), K2HPO4 (0.04%) and MgCl2 (0.01%) of pH8[6]. The incubation was carried out at 37°C for 2 days and at 30ºC 

for 5 days respectively, at 180 rpm. The broth was centrifuged (REMIC-30 BL centrifuge, India) at 10,000 rpm for 20 

minutes at 4°C and the supernatant was used as crude enzyme. All experiments were carried out in triplicate ([10], [1]). 

 

Quantitative estimation of crude protease – Quantitative estimation of crude protease done by Folin Lowry method 

using bovine serum albumin as a standard. 0.5ml tris buffer + 1ml of crude enzyme added to 0.5ml of 1% casein as 

substrate (dissolved in 0.1N NaOH) then incubated at 37ºC for 30 minutes. Reaction stopped by adding 1ml of 10% 

trichloroacetic acid, incubate at room temperature for 10 minutes. Centrifuge at 4°C for 10 minutes at 1000 rpm.1ml of 

supernatant added to 4.5ml of Folin Lowry reagent and incubated at 37°C for 10 minutes. Added 0.5ml Folin Co-caltuae 

reagent, incubated in dark for 30 minutes and optical density measured at 665nm. One unit of protease activity was 

defined as the amount of enzyme which releases 1µM of tyrosine per min under standard assay conditions ([11], [1]).  
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Partial purification of protease – For partial purification of protease 100 ml of media containing 1%wheat bran as a 

substrate inoculated by 1% inoculum of bacterial isolate for 2 days at 37°C and 2disc of 6mm diameter for fungi incubated 

for 5days at 30°C. Bacterial and fungal cells were removed by using centrifuge under cooling (4°C) at 10,000 rpm for 20 

minutes and supernatant obtained was used as the primary source of crude enzyme. Supernatant was subjected to 

precipitation by adding solid ammonium sulphate (50% and 70%) at 4°C for 24 h. The precipitate obtained was dissolved 

in minimum amount of Tris HCl buffer (pH 7.5) dialyzed overnight against the same buffer and then concentrated on 

sucrose. Total and specific enzyme activity of each fraction (50% and 70%) was analyzed using standard method as 

described by Jayaraman. [12].One of most proficient protease producer PA24 bacteria proceed further for optimization.  

 

Optimization parameters for protease activity: 
Effect of pH, temperature and substrate on protease activity-To determine the effect of pH the enzyme activity was measured with 

1% casein as a substrate dissolved in different buffers with varying pH range (pH 5 to 10 ) the buffer system used in 

present work as citrate buffer 0.5 M ( pH 4 to 5) phosphate buffer ( pH 8 to 10 ) and effect of temperature was studied at 

different temperature range 20°C , 30°C , 37ºC, 40ºC, 45º C by using 1% substrate. Optimum substrate concentration for 

highest protease activity was determine in tris- buffer of pH 8.5 with varying substrate concentration 0.5 to 2.5 % casein 

and measured under standard assay condition as per protocol mentioned by Jayashree [3]. 

 

Effect of Metal ions and inhibitors on protease activity- The effect of different metal ions, organic solvents and 

inhibitors was studied by adding 1mM Zinc chloride (ZnCl2), Copper sulphate (CuSO4), Magnesium chloride (MgCl2), 

phenylmethylsulphonylfluoride (PMSF), Ethylenediamine tetra acetic acid (EDTA), Calcium chloride (CaCl2) and 1% 

concentration of β-mercaptoethanol in reaction mixture. The effect of them was measured by Folin lowery method. 

Protease activity measured in the absence of any inhibitor or metal ions was taken as 100% relative activity. The aliquots of 

the samples were subjected to centrifugation and were used for assay. The absorbance was measured at 665 nm. All 

experiments were carried out in triplicate [5]. 

 

Immobilization of Bacterial Protease-For immobilization 500mg sodium alginate dissolved in 25ml hot water and 

allowed to cool, to its 2gm freeze dried enzyme added and homogenous slurry was made. Using dropper slurry added in 

2% CaCl2 solution in drop wise manner. Beads of sodium alginate entrapped with protease formed and allowed to harden 

in 2% CaCl2 solution for a 1h. To check protease activity in immobilized form, removed beads from CaCl2 washed it 3-4 

times with distilled water and proceed for assay. For assay of immobilization 5.4mg of immobilized enzyme added in 1ml 

Tris-Hcl buffer (pH 8.5) mixed with 0.5ml casein then  performed assay as described previous([13], [14]). 

 

Protease as Bio-cleaner:  
Hemolysis by tube method-Efficient protease producer evaluated by its ability to hemolysed blood by tube method. In 

this method 100µl of blood was taken in dilution tubes to it added various crude bacterial and fungal protease and check 

its hemolysis (visible and spectra absorption at 633nm) ability in minutes [15]. Maximum hemolysis shown in less time 

protease producer were selected for further study. 

 

Blood stain and hair dye removal on fabrics by protease- 
To check the blood stain and hair dye removal proficiency of both bacterial and fungal partially purified protease, first we 

cut pieces of fabric then add drop of blood on each piece of fabric dry it then on first blood stain fabric piece we applied 

two drops of detergent. On second blood stained fabric piece a drop of partially purified protease along with a drop of 

detergent was applied. On third blood stain fabric drop of partially purified protease was applied. On fourth blood stain 

fabric mixture of partially purified protease was applied. The one piece of fabric was kept as control containing only blood 

stain and kept at 37°C for incubation similar protocol used for hair dye removal on fabric as per method described by 

Vishalakshi [6] with slight modification. 

 

 

 

 

 

IAETSD JOURNAL FOR ADVANCED RESEARCH IN APPLIED SCIENCES

VOLUME 5, ISSUE 3, MAR/2018

ISSN NO: 2394-8442

http://iaetsdjaras.org/72



 

 

 

Blood clot lysis activity- 
Venous blood collected from healthy person was transferred in clean and dry test tubes and incubated at 37oC for 30-

45minutes. When clot formation takes place, serum was removed. Clot weight was measured by using formula- Clot 

weight= Wt. of clot containing tube – Wt. of empty tube. In two clots containing tubes 200µl of partially purified fungal 

protease was added in test tube and second tube kept as a control. Tubes incubated at 370 C for 20 min. Then fluid 

removed and tubes again weighted to observe weight difference after clot disruption. Difference obtained in weight before 

and after clot lysis was expressed as % of clot lysis. For control instead of enzyme, buffer was added [12] again kept tube 

further in incubation, clot lysis calculated after interval of 20minutes till 60minutes. 

 

Keratin hydrolysis by protease-To determine the ability of partially purified protease to hydrolyzed keratin, 2-5mg of 

standard keratin azure(Sigma Aldrich, St. Quentin Fallavier, and France)  was  take in a test tube mix with partially purified 

protease compare with control tube without protease kept at 37ºC for incubation . 

 
Statistical analysis- All the experiments were carried out in triplicate and the data were evaluated by analysis of variance 

(ANOVA) .The level of significance was accepted as p< 0.05. 

 

III RESULT AND DISCUSSION 
 

Screening for Protease producers (Bacteria and fungi)  
Ten soil samples were collected from various hospital locality of Aurangabad, in sterile bags and brought to laboratory for 

analysis. In primary screening, 50 bacteria and 21 fungi were isolated on nutrient and potato dextrose agar plates after 

incubation at 37°C for 24 h and 30ºC for 72 h respectively, amongst 26 bacterial isolates (7 Gram positive and 19 Gram 

negative) and 19 fungal isolates of different morphology, color, size, were selected for secondary screening using 10% 

skimmed milk agar plates and 1% gelatin agar plates incubate at 37ºC for 24 h to obtain high efficient protease producers.  

 
Secondary screening for protease producer 
From 26 bacteria isolates 19 bacteria and from 19 fungal isolates 15 were showed both caseinase and gelatinase activity. 

For quantitative crude protease production, isolates showing highest zone of casein and gelatin hydrolysis were selected. In 

present study we isolated nineteen Gram negative and seven Gram positive bacteria from soil sample amongst that  PA9 

(4.0cm), PA11 (2.5cm), PA17 (4.0cm), PA19(3.5cm), PA23(2.5cm) and PA24(3.0cm) showed most efficient caseinase and 

gelatinase activity(Table I,Fig.1) Sarika et al. [2] in their research reported 7 Gram positive and 5 Gram negative ,12 

isolates, DF1, DF2, DF3, DF5, FS2 produced 1.5cm, 2.2cm, 1.7cm, 1.5cm and 1.7cm zone of hydrolysis, respectively on 

solid media. Fungal  

isolatesF1(33mm)F4(WF)(40mm),F5(32mm),F8(45mm),F7(30mm)andF1(49mm)F4(WF)(30mm),F5(48mm),F8(50mm),F7

(39mm)(Table II) in present work produced casein gelatin zone of hydrolysis respectively, Surayanshi et al.,[12] reported, 

Trichoderma longibrachiatum and Aspergillus niger both are alkaline protease producers. Among them Aspergillus niger shows 

more proteolytic activity, by producing clear zones - 27mm, 18mm, 35mm on casein agar, Gelatin agar and skimmed milk 

agar respectively Whereas Trichoderma shows - 25mm, 30mm, and 22mm.zone of proteolysis. Present study isolates showed 

highest zone of hydrolysis as compare to literature cited. 

 
Fig.1 Gelatin hydrolysis by Bacteria 
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TABLE I 

CASEIN AND GELATIN ZONE OF HYDROLYSIS BY BACTERIAL ISOLATES. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

TABLE II 

CASEIN AND GELATIN ZONE OF HYDROLYSIS (MM) BY FUNGAL ISOLATES 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sr. No Bacterial isolates Casein      hydrolysis (mm) Gelatin hydrolysis (mm)     

1 PA1 18 23 

2 PA2 12 20 

3 PA3 25 25 

4 PA5 19 18 

5 PA6 20 27 

6 PA8 16 21 

7 PA9 48 44 

8 PA11 25 36 

9 PA12 23 17 

10 PA13 24 19 

11 PA14 19 22 

12 PA17 40 48 

 

13 PA18 11 20 

14 PA19 35 40 

15 PA20 21 23 

16 PA22 14 25 

17 PA23 25 45 

18 PA24 30 30 

19 PA25 35 16 

Sr. 

No 

Fungal 

Isolates 

Casein      

hydrolysi

s (mm) 

Gelatin 

hydrolysis 

(mm)      

1 F1 33 49 

2 F2 16 21 

3 F3 18 32 

4 F4(WF) 40 34 

5 F5 32 48 

6 F6 22 24 

7 F7 30 39 

8 F8 45 50 

9 F9 18 40 

10 F10 23 16 

11 F11 17 27 

12 F12 31 19 

13 F13 19 26 

14 F14 29 22 

15 F15 19 31 
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Quantitative estimation of crude protease- After crude protease production by bacteria and fungi using 1% wheat bran 

as a fermentation medium at 37°C for 2 days and at 30ºC for 5 days respectively, the supernatant obtained after 

centrifugation used as a crude protease and proceed for analysis, bacterial isolates PA9 and PA24 showed maximum 

protease activity 369±34 U/ml and 361± 31 U/ml but PA24 showed reproducible result. So for further study PA24 was 

used. Fungal isolates showed protease activity 308.47U/ml-708U/ml.F8 Shows highest activity 708.47±9U/ml while 

lowest activity shown by F5as mentioned in fig.2 and 3. Vishalakshi [6].in their work, the production of protease was 

carried out by using 25gm of wheat bran as a substrate found protease activity 263U/ml by using MSF- 46 which was 

much less than our isolates. 

 

 
Fig.2: Quantitative Estimation of Crude Protease by bacteria 

           
Fig.3: Quantitative Estimation of Crude Protease by fungi 

Identification of proficient protease producer (bacteria and fungi): Most efficient protease producer bacteria PA24 

was identified by morphological and biochemical characteristics (Table No.III) as described in the “Bergey’s manual of 

systematic bacteriology” found to be Bacillus cereus and F8 fungi was identified by wet mount, morphology and pigment 

production found to be Penicillium sp.(Fig4).Chandrasekaran [10] to monitor the production of protease enzyme in their 

study they isolates Aspergillus flavus and Aspergillus niger while Bacillus sp, and Staphylococcus sp. were reported Narendra[16] et 

al. 
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Table III 

Morphological and biochemical characteristics of PA24 

1. Gram staining  Positive ( rod) 

2. Spore staining Central, ellipsoidal 

3. Nitrate reduction Positive 

4. Voges Proskauer Positive 

5. Indol and MR Negative 

6. Citrate  Positive 

7. Catalase Positive 

8. Oxidase Negative 

9. Hemolysis Positive 

10. 

 

Starch Hydrolysis  Negative 

11.    Glucose Fermentation  

Acid formation 

Gas formation 

 

Positive 

Positive 

12. 

 

Arabinose Fermentation  

Acid formation 

Gas formation 

 

Positive 

Positive 

13 Xylose Fermentation  

Acid formation 

Gas formation 

 

 

Negative 

 

Negative 

14 Mannitol Fermentation  

Acid formation 

Gas formation 

 

 

Negative 

 

Negative 

15. Motility Motile 

Physiological characteristics 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

14. Growth at Temperatures 10˚C + 

                                        30˚C + 

                    37˚C + 

                   40˚C + 

                   50˚C + 

                  60˚C + 

15.  NaCl conc.  2% + 

                     5% + 

                      7% + 

                    10% + 
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      Fig. 4 Wet mount image of Penicillium Sp. 

 

Partial purification of protease 
Partially purified enzyme was obtained by addition of solid ammonium sulfate at 70% saturation to the crude enzyme 

obtained after solid state fermentation, with constant stirring at 4°C temperature, the precipitate was dissolved in  50mM 

Tris HCl buffer (pH 8.5) dialysed overnight against the same buffer. Samples of crude enzyme, after ammonium sulfate 

fractions and desalting (dialysate) were subjected for analysis. The total enzyme activity, specific activity, purification fold 

and recovery yield were determined for each sample. The results were presented in Table IV. In present study our 70% 

partially purified  protease shows 19.07X103 (U/mg) activity  and 1.05 fold purity, Saminathan et al.,  reported in his study 

Bacillus subtilis IAS 01 was precipitated with 70% ammonium sulfate in this step 2.5 fold purity was obtained.  

 

TABLE IV 

CHANGES IN EXTRACTION PARAMETER OF PROTEASE ENZYMES 

Sr. No. Purification 

steps 

Total 

protein 

(mg/ml) 

Enzyme 

Total 

Activity 

(U/ml) 

Enzyme 

Specific 

activity 

(U/mg) 

Purification 

fold 

Recovery 

yield (%) 

PA24 

Crude enzyme .5838 10893.1 18.65X103 1 100 

After fraction 

with 

Ammonium 

Sulphate (70%) 

0.3394 6474.3 19.07X103 1.02 59.43 

Ammonium 

sulfate free 

solution 

(dialysate) 

0.2816 5555.6 19.72X103 1.05 51.00 

 

Effect of pH, Temperature and Substrate concentration on Protease activity: 
The isolate Bacillus cereus showed protease activity over wide range of pH 5-10. Highest protease activity 674.64U/ml±15  

at pH 8.5 within 72h at temperature 37ºC (Fig 5-7)which is a prominent characteristic feature of alkaline proteases, similar 

result reported by Jayashree [3], in her studies found highest protease activity at pH 8.5 for MSF 46 strain while protease 

from Streptomysis gulbargensis sp showed maximum protease activity at 45°C reported by Lingappa [6] in their research work 

also Vishalakshi et al. was stated that the optimum pH 9 for protease activity by S. gulbargensis. Different result found by 

Dalal Rupali [11] in his study reported that the protease showed maximum activity at pH 7.4 and the temperature for 

maximum protease activity was found to be 60 ̊C.  
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Prabakaran [1] investigated that Bacillus subtilis and Bacillus licheniformis produced maximum protease at 40ºC and 50ºC, the 

Bacillus subtilisIAS01 protease activity was found to be optimum at temperature 55ºC was reported by Saminathan [5] 

Maximum literature studies reported that protease for blood stain removal belongs to alkaline nature. All parameters were 

studied in triplicates (Values are mean ±SD of 3 independent determinations). 

 
Fig. 5: Effect of pH on Protease activity 

 
Fig.6: Effect of temperature on protease activity 

 
Fig .7: Effect of Substrate concentration on Protease activity 
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Effect of Metal ions and inhibitors on protease activity: 
The isolated bacterial protease was found to be metalloprotease, the activity was inhibited by specific metalloprotease 

inhibitors such as EDTA and  complete inhibition by β-mercaptoethanol but not by PMSF, the enzyme therefore seemed 

to be a kind of metalloprotease and highest activity in presence of Ca2+(Fig.8),  similar result reported by Saminathan [5] 

divalent ion CaCl2 (130.88±1.48%) represent the highest activity and highly stability towards non-ionic, ionic surfactants, 

commercial detergent and 1mM EDTA inhibited by 94.2% of its original activity indicated alkaline type of 

metalloprotease. 

 

 
Fig. 8: Effect of Metal ions and inhibitors on Protease activity 

 

Immobilization of Bacterial Protease 
Sodium alginate beads entrapped with protease produced i.e. immobilization was done and showed the protease activity 

507.85±4U/ml  and also 20% blood clot lysis in 40 minutes by tube method.  

 
Fig.9 Protease Beads 

Protease as Bio-cleaner: Hemolysis by tube method-After adding different bacterial crude protease PA24 and PA9 into blood 

reported highest hemolysis in 1-2minutes and F8 and F4 fungal protease showed hemolysis less than 1minutes as compare 

to control and confirmed by spectra absorption at 633nm (Fig. 10).  

 
Fig. 10 Hemolysis by tube method (protease) 
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Blood stain and hair dye removal on fabrics by protease 

The evaluation of protease as a bio-cleaner was determined by their washing performance on the blood and hair dye 

stained fabrics as compare to detergent. After an incubation period of 1 h as compared to the detergent, crude bacterial 

protease removed blood as well as dye stain on fabrics partially but by partially purified protease removed blood as well as 

dye on fabrics more efficiently as compare detergent (Fig.11, 12). In addition to this our protease also hydrolyzed keratin 

completely in 10-15 days (Fig.13). From result outcomes it indicates that in future the protease from present work may be 

used as an excellent bio-cleaner. In present study the blood stain were completely removed from cloth within 1h by crude 

protease and in 20 min by partially purified protease Vishalakshi [6] reported that the blood stain was completely removed 

by protease with distilled water from cloth after 25min. 

 
Fig.11 Blood stain removal on fabric by partially purified protease 

 
Fig. 12 Dye removal on fabric by partially purified protease 

 
Fig13.Keratin hydrolysis 

Blood clot lysis activity 

After 20 minutes incubation of fungal protease (Penicillium sp.)  with blood clot, showed 20% clot lysis and after 60 

minutes its reported 50% clot lysis as mentioned in Table IV, (Fig.14). Protease obtained from Aspergillus niger gives 0.5% 

clot lysis after 90 minutes whereas Protease of Trichoderma longibrachiatum shows 0.1% clot lysis after 90 minutes. In washing 

test for blood stain removal, protease obtained from Aspergillus niger gives more satisfactory results than protease from 

Trichoderma longibrachiatum. reported by Suryavanshi [12]  
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The major use of microbial protease is their addition in domestic detergents for the digestion of proteinaceous stains of 

fabrics. In blood stain removal studies protease obtained from both bacterial and fungal isolates effectively removes blood 

stains from cloth piece independently and more effectively remove blood by mixed protease when added on fabric as 

compare to detergent. So these proteases can be effectively used a detergent additives in detergent industries. 

 

TABLE V 

Blood clot lysis activity 

Blood clot  

lysis 

Activity 

of 

Wt. of  

empty 

tube 

Wt. of clot  

containing 

tube 

Protease 

added 

Incubation 

at 37°C for 

60min. 

Reweight 

Blood clot 

tube 

% of  

Clot 

lysis 

Penicillium 

Sp. 

5.37gm 5.97gm 200µl 5.47 gm 50 

 

% of clot lysis = Wt. of clot containing tube – Reweight Blood clot tube 

 
                                                                Fig14. clot containing tube (before and after Incubation) 

                                                        1-B+C, 2-C, 3-P+C                                                           1-B+C, 2-P+C, 3-C 

Where, B=immobilized protease beads,C=blood clot, P=Protease 

 

IV.CONCLUSION 
 

In current study, most proficient bacterial PA24 and fungal F8 protease producer showed 361.39±31 U/ml 

708.47±9U/ml protease activity respectively. Bacteria PA24 identified to be Bacillus cereus and F8 fungi was found to be 

Penicillium sp. The isolated bacterial protease was found to be metalloprotease and alkaline in nature. Immobilized protease 

beads showed the protease activity and 20% blood clot lysis in 40 minutes while partially purified protease reported 50% 

clot lysis in 60 minutes by tube method. Partially purified protease removed blood as well as dye on fabrics more efficiently 

as compare to commercial detergent. In addition to this our protease also hydrolyzed keratin completely in 10-15 days. 

Experimental results specifies that present work protease used as an alternative or as an enhancer to detergent and hence 

referred  as an bio-cleaner.   

 

ACKNOWLEDGEMENT 
 

We express our deep sense of gratitude to Hon'ble Dr. P.V. Ashtekar, Principal of Shivchhatrapati College, Aurangabad, 

for giving permission to carry out proposal work in the Institute and sparing the facilities.   

 

 

 

 

 

IAETSD JOURNAL FOR ADVANCED RESEARCH IN APPLIED SCIENCES

VOLUME 5, ISSUE 3, MAR/2018

ISSN NO: 2394-8442

http://iaetsdjaras.org/81



 

 

                                                     

 REFERENCES 

 
1. Prabakaran. V, Soma Prabha. A. and Blessy Thayalin, T. Screening and Production of Protease Enzyme from Marine Microorganism and 

Its Industrial Application, IOSR Journal of Biotechnology and Biochemistry, Volume 1, Issue 4, PP 33-41, May. – Jun. 2015. 

2. Sarika Agrawal, Hemant Rawat and Naveen Kango. Isolation and screening of alkaline protease bacteria from different soil habitats, Madhya 

Bharari Journal of science, vol60 (1)44-48, 2016. 

3. Shanmugam Jayashree , Balumuri Annapurna , Renganathan Jayakumar Tongmin Sa , Sundaram Seshadri , Screening and characterization 

of alkaline Protease produced by a pink pigmented facultative Methylotrophic (PPFM) strain, MSF 46 ,Journal of Genetic Engineering and 

Biotechnology 12, 111–120. (2014). 

4. Sandhya C, Sumantha A, Szakacs G, Pandey A. Comparative evaluation of neutral protease production by Aspergillus oryzae in submerged 

and solid-state fermentation. Process Biochem. 40: 2689-2694, 2005.  

5. Saminathan D  and Sriman Narayanan J, Purification And Characterization Of Blood Stain Decolorizing Alkaline Metalloprotease From 

Bacillus Subtilis Ias 01 For Promising Bio-Detergent international Journal Of Recent Scientific Research Research Vol. 6, Issue, 3, Pp.3010-

3015, March, 2015. 

6. N Vishalakshi, K Lingappa, S. Amena, M Prabhakar and A Dayanand, Production of alkaline protease from streptomyces gulbargenesis 

and its application in removal of blood stain. Indian Journal of Biotechnology Vol 8, July 2009. 

7. Bergey's manual of systemic Bacteriology, 2nd Edn, Williams and Wilkins (1984). 

8. Sahasrabudhe Madhuri and Pathade   Girish, Biodegradation of azo dye C.I. Reactive Orange 16 by an actinobacterium Georgenia sp. CC-

NMPT-T3. International Journal of Advanced Research. 1(7):91-99(2013).  

9. Raper KB and Thom C , Manual of the Penicillin, Indian  reprint ,International books and periodicals supply service, Delhi , 875(1984). 

10. Sudarkodi Chandrasekaran1, Sundar Sundaram Pillai Kumaresan1, Murugan Manavalan2-   Production and Optimization of Protease by 

Filamentous Fungus Isolated from Paddy Soil in Thiruvarur District Tamilnadu.  Journal of Applied Biology and Biotechnology Vol. 3 (06), 

pp. 066-069, Nov-Dec, 2015. 

11. Dalal Rupali- Screening and Isolation of Protease Producing Bacteria from Soil Collected from Different Areas of Burhanpur Region (MP) 

India. Int.J.Curr.Microbiol.App.Sci 4(8): 597-606(2015). 

12. H.K. Suryawanshi1 and N.D. PandyaScreening, Identification of Alkaline Proteases Producing Fungi from Soil of Different Habitats of 

Amalner Tahsil [Maharashtra] and Their Applications. H.K. Suryawanshi and N.D. Pandya Int. J. Appl. Sci. Biotechnol. Vol 5(3): 397-

402, (2017).   

13. Abdelnasser Salah Shebl Ibrahim ,Ali A. Al-Salamah , Ahmed M. El-Toni, Khalid S. Almaary, Mohamed A. El-Tayeb, Yahya B. 

Elbadawi  and Garabed Antranikian, Enhancement of Alkaline Protease Activity and Stability via Covalent Immobilization onto Hollow 

Core-Mesoporous Shell Silica Nanospheres. Int. J. Mol. Sci. 17, 184, 2016. 
14. Nakisa Rezakhani ,Ahmad Molaei rad, Kazem Parivar, Maryam Khayati,Sareh Etemadzade, Immobilization of protease in biopolymers 

(mixture of alginate-chitosan) Journal of Paramedical Sciences (JPS) Vol.5, No.4 pp108-113, Autumn 2014. 

15. Andre  Roggan, Moritz Friebel, Klaus Do ̈ rschel, Andreas Hahn,* and Gerhard Mu ller, Optical properties of circulating human blood in 

the wavelength range 400–2500 nm, journal of biomedical optics 4(1), 36–46 JANUARY 1999. 

16. D.Narendra et al., Isolation and characterization of protease producing bacterial from soil and estimation of protease by spectrophotometer. 

International journal of science and technology Vol.1 (1), 1-7 JULY.2012. 

 

 

IAETSD JOURNAL FOR ADVANCED RESEARCH IN APPLIED SCIENCES

VOLUME 5, ISSUE 3, MAR/2018

ISSN NO: 2394-8442

http://iaetsdjaras.org/82


