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Abstract: The current study was aimed for inhibition of purified protease produced by Pseudomonas 

aeruginosa using alcoholic extract of Conocarpus lancifolius leaves. A total of one hundred forty-six of 

isolates of P. aeruginosa that were isolated and identified by microscopic and biochemical tests were 

fifty-one isolates submitted to primary and secondary screening techniques in order to choose the 

qualified P. aeruginosa isolate for protease synthesis. Among these isolates, forty-seven isolates with the 

show hydrolysis zone on skim milk media (primary screening) were chosen six isolates for secondary 

screening. The result revealed that P. aeruginosa P51 had the highest ability to produce the enzyme 

(specific activity 15.9 U/mg protein). The optimum conditions of protease production by the selected 

isolate in submerged fermentation by using tryptic soya broth medium as best substrate, temperature 37°C 

and pH 8, after 48 h of incubation. In addition, the study was included extraction of C. lancifolius crude 

by using 80% ethanol. It was concluded revealed a significantly decreasing in specific activity of protease 

(from 15.9 to 4.2 U/mg) after treated it with 0.4 µg/ml of alcoholic extract of C. lancifolius crude extracts. 
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Introduction 

  

Microorganisms are responsible 

for the production of a wide variety of 

products, the nature of which is 

determined by the metabolic processes 

they engage in and the substrates they 

feed on. Many of these products are 

thought to be naturally occurring 

poisons. They may either be released 

into the growing medium, in which case 

they are referred to as exotoxins, or they 

may collect within the cells of the host, 

in which case they are known as 

endotoxins. Slime, exotoxin, 

interotoxin, hydrocyanic acid, pigments, 

and phytotoxic factor are some of the 

extracellular toxins that Pseudomonas 

aeruginosa is capable of releasing (1)  

Pseudomonas aeruginosa is an 

opportunistic pathogen. It can cause 

death and morbidity in 

immunocompromised patients or those 

with cutaneous, respiratory, urinary, or 

nosocomial infections. Pathogenic 

microorganisms can resist disinfectants 

and medications. (1,2).  

It was extracellular protease is 

important to its pathogenicity. (3), 

wherein the peptide bonds found in 

proteins are hydrolyzed by this enzyme, 

resulting in the formation of 

polypeptides or free amino acids. 

Proteases are capable of causing a wide 
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variety of deleterious effects, including 

necrosis of tissue and hemorrhage (4). 

 

 

Materials and methods 

Collection, isolation and identification 

of samples protease-producing 

isolates 

Patients of different ages, both 

male and female, from different 

teaching hospitals in Baghdad city were 

asked to give blood samples. A total of 

146 samples were taken (October 2021 

to November 2021). These samples 

came from wounds, burns, ear 

infections, and even infections in the 

urinary tract. To figure out what these 

samples were, they were grown on 

MacConkey agar, blood agar, 

Pseudomonas agar, and Cetrimide agar. 

A few biochemical tests and a 

microscopic look (11). The identified P. 

aeruginosa isolates were prepared for 

screening experiments. 

 

Primary (qualitative screening) of P. 

aeruginosa isolates for protease 

production  

 

Most of the 51 P. aeruginosa 

isolates were tested on a medium of 

skim milk to find the ones that made the 

most protease. A culture of bacteria was 

grown in skim milk agar for 24 hours at 

40°C. The colony's inhibition zone was 

a sign that protease was being 

released(12) .  

 

Secondary screening (Quantitative 

screening) of P. aeruginosa for 

protease production  

In order to get a better 

understanding of the potential of six 

isolates, quantitative testing was 

performed. Two hundred and forty-five 

milliliters of a bacterial isolate that had 

been activated overnight were placed in 

a 25 milliliter volume of casein-pepton 

broth and incubated at 37 degrees 

Celsius for 24 hours. The crude enzyme 

was centrifuged at 3500 rpm for 20 

minutes following incubation. Then, the 

supernatant was analyzed for its specific 

activity, protein content, and enzyme 

activity (13). 

 

Protease activity assay  

A 1.8 ml of 1% casein solution 

was prepared, after that, tubes were 

placed in water bath at 50⁰ C for 5 min. 

A 0.2 ml of enzyme was incubated with 

casein solution at 37 ⁰ C for 30 min. A 

2 ml of 5% TCA was added to stop the 

reaction, then the mixture was 

centrifuged at 6000 rpm for 15 min. The 

control was prepared by mixing (0.2 ml 

enzymatic solution, 1.8 ml of 1 % 

casein solution and 3 ml of 5 % TCA). 

The absorbance of the supernatant was 

measured at 280 nm. The activity of 

enzyme was calculated based on the 

degradation of casein into peptides and 

amino acids by using the formula (14): 
 

                   (
 

  
)

  
                    

                
 

 

Where 30 referred to time of the 

reaction (minute), 0.2 referred to the 

volume of the adding enzyme solution 

in ml and 0.01 referred to the amount of 

enzyme to increase the absorbance in 

amount 0.01 per minute under assay 

condition. 

 

Protein concentration assay  

Use two tubes per concentration. 

A 0.4ml of tris-HCl pH 8 and adding 

sample 0.1 ml was added to each tube. 

A 2.5 ml of coomassi blue stain G-250 

was added to each tube then mixing, the 

mixture was left to 5 min. For 

preparation of blank, 0.5 ml of tris-Hcl 

and 2.5 ml of coomaai blue stain G-250 

were added. Reading absorbency per 
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concentration at wave length 595 nm by 

spectrophotometer and specific activity 

was measured as described by using the 

following formula (15): 
 

                 (
 

  
)

 
                      

                             
 

 

Results and discussion  

Isolation and Identification of 

Pseudomonas aeruginosa: 

The collected 146 samples were 

cultivated on Blood and MacConkey 

agar to distinguish bacteria if they were 

gram positive or negative. The results 

revealed that some of these samples 

were grown on MacConkey agar only, 

while the others were grown on both 

media, which means that they are gram 

negative bacteria. All isolates were 

grown on MacCkonky agar which 

considered as a differential medium for 

distinguish the lactose fermented and 

non-fermented bacterial isolates(16), so 

that the gram negative have grown as a 

pale shape because of these bacteria 

were non-lactose fermented bacteria. 

Then, these isolates were re-cultured in 

Pseudomonas agar as a selective 

medium for Pseudomonas genus, and 

incubated at 42°C for being an 

important diagnostic characteristic for P. 

aeruginosa than other species of this 

genus. The results showed that 51 

isolates have ability to grow in this 

medium at this temperature, and the 

colony demonstrated as a regular ring 

shape and creamy color.  

These isolates were re-cultured in 

Cetrimide agar to confirm the diagnosis, 

 where P. aeruginosa differ from 

other Pseudomonas species by growth 

on the selective medium (Cetrimide 

agar) (17), all isolates were grow on this 

media as greenish-yellow color colonies, 

which confirmed the P. aeruginosa sp. 

due to they have the ability for resist the 

cetrimide material which is considered 

as toxic material for other bacteria 

resulting in releasing nitrogen and 

phosphorus from bacterial cells more 

than Pseudomonas sp. 

 

Protease production 

Protease production experiments 

(Table 1) showed that 47/51 (92.2%) of 

P. aeruginosa isolates were able to 

produce protease in skimmed milk agar 

(1%), where these results indicated by 

seen zone lysis around the colony in 

varying degrees ranged from 6 to 35 

mm. this variance in zone lysis may due 

to the diversity of isolate sources and 

culture conditions, while 4/51(7.8%) of 

isolates didn't show any zone lysis 

around their colony. These results agree 

with Onal et al., (18) who found that 

most clinical isolates represent 93% 

which were able to produce protease 

(18). In addition, Younis et al., (19) 

who found that only (34%) of P. 

aeruginosa isolates were positive to 

protease (19). Protease is considered 

one of the important virulence factors 

and it plays role in lysis tissue protein 

such as elastin and collagen, and helps 

bacteria to invade infected tissues, 

especially in people with burns, also it 

acts to protect bacteria from body 

defenses (20). 
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Table (1): Production of Protease by P. aeruginosa isolates in skimmed milk agar 

No. of 

Isolates 

Protease 

Production 

No. of 

Isolates 

Protease 

Production 
No. of Isolates 

Protease 

Production 

P1 ++ P18 + P35 - 

P2 + P19 + P36 + 

P3 + P20 + P37 + 

P4 ++ P21 + P38 + 

P5 + P22 ++ P39 + 

P6 + P23 + P40 + 

P7 + P24 + P41 + 

P8 + P25 + P42 + 

P9 + P26 + P43 + 

P10 + P27 + P44 + 

P11 - P28 + P45 + 

P12 + P29 + P46 - 

P13 + P30 + P47 - 

P14 + P31 ++ P48 + 

P15 + P32 + P49 + 

P16 + P33 + P50 + 

P17 + P34 ++ P51 ++ 

P1- 51 : P.aeruginosa isolates. 

++: High Product of Protease (More than 18mm. of Zone lysis). 

+: Middle Product of Protease (Less than 18 mm.) 

- : No product. 

 

Secondary screening 

Six isolates have been chosen for 

secondary screening to select the 

highest protease-producing isolate. The 

results showed that the specific activity 

of protease produced by these isolates 

ranged between 7.5-15.9U/mg (Table 

2). Gençkal and Tari (21) referred that 

the differences in the enzyme 

production for each isolate might be 

because of the variation in codes of 

gene result in variation of enzyme 

synthesis (21,22). Evaluation of 

protease activity depends on the enzyme 

ability to casein degradation, for that, 

casein was used in medium for the 

detection the protease produced by 

microorganisms. The method for 

measuring the activity of protease based 

on the precursivity of casein is one of 

methods widely used for determining 

the efficacy of the enzyme in the 

bacterial culture (5). Depending on the 

results obtained from the study, P. 

aeruginosa P51 isolate showed the best 

efficiency for the production of protease 

enzyme. 

 
Table (2): Specific Activities of protease produced by pseudomonas aeruginosa

 

 

 

 

 

 

 

 

Number of P. aeruginosa Enzymatic  specific activity(U/mg) 

p1 7.5 

P4 13.1 

P22 9.6 

P31 8.2 

P34 12.8 

P51 15.9 



 
 

                     Iraqi Journal of Biotechnology                                                        509 

 

 

References 
1. Pier, G.B. and Ramphal, R. (2005). 

Pseudomonas aeruginosa. Principles and 

Practice of Infectious Diseases, 6(2): 

2587–615. 

2. Stover, C. K.; Pham, X. Q.; Erwin, A. L.; 

Mizoguchi, S. D.; Warrener, P.; Hickey, M. 

J., et al. (2000). Complete genome 

sequence of Pseudomonas aeruginosa 

PAO1, an opportunistic 

pathogen. Nature, 406(6799): 959-964.‏ 

3. Leung, K. Y. and Stevenson, R. M. W. 

(1988). Characteristics and distribution of 

extracellular proteases from Aeromonas 

hydrophila. Microbiology, 134(1): 151-

 ‏.160

4. Khan, N. and Mukhtar, H. (2007). Tea 

polyphenols for health promotion. Life 

Sciences, 81(7), 519-533.‏ 

5. Rao, K. and Narasu, M. L. (2007). 

Alkaline protease from Bacillus firmus 

7728.  African Journal of 

Biotechnology, 6(21):1-6 

6. Tamir, S.; Bell, J.; Finlay, T. H.; Sakal, E.; 

Smirnoff, P.; Gaur, S., et al. (1996). 

Isolation, characterization, and properties 

of a trypsin-chymotrypsin inhibitor from 

amaranth seeds. Journal of Protein 

Chemistry, 15(2): 219-229.‏ 

7. Abdel-Hameed, E. S. S.; Bazaid, S. A.; 

Shohayeb, M. M.; El-Sayed, M. M. and El-

Wakil, E. A. (2012). Phytochemical 

studies and evaluation of antioxidant, 

anticancer and antimicrobial properties of 

Conocarpus erectus L. growing in Taif, 

Saudi Arabia. European Journal of 

Medicinal Plants, 2(2): 93.‏ 

8. Ali, H. M.; Salem, M. Z. and Abdel-

Megeed, A. (2013). In-vitro antibacterial 

activities of alkaloids extract from leaves 

of Conocarpus lancifolius England Journal 

of  Pure and Applied Microbiology, 7(3): 

 ‏.1903-1907

9. Gaston, J. H. and Lillicrap, M. S. (2003). 

Arthritis associated with enteric 

infection. Best practice and research 

Clinical Rheumatology, 17(2): 219-239.‏ 

10. Abdul-Razak, M. M. A. and Mahmood, S. 

A. (2017). Sensitivity of sunflower to 

water deficit throu growth stages and role 

of balanced fertilizers on productivity. The 

Iraqi Journal of Agricultural 

Science, 48(6): 1433-1446.‏ 

11. Holt, J. G.; Krieg, N. R.; Sneath, P. H.; 

Staley, J. T. and Williams, S. T. (1994). 

Bergey's Manual of determinate 

Bacteriology. 

12. Logan, N. A. and De Vos, P. (2009). 

Genus I. bacillus. Bergey’s Manual of 

Systematic Bacteriology, 3: 21-128.‏ 

13. Sharma, J.; Singh, A.; Kumar, R. and 

Mittal, A. (2006). Partial purification of an 

alkaline protease from a new strain of 

Aspergillus oryzae AWT 20 and its 

enhanced stabilization in entrapped Ca-

Alginate beads. Internet Journal of 

Microbiology, 2(2): 1-14.‏ 

14. Brock, T. D.; Madigan, M. T.; Martinko, J. 

M. and Parker, J. (2003). Brock biology of 

microorganisms. Upper Saddle River (NJ): 

Prentice-Hall, 2003.‏ 

15. Bradford, M. M. (1976). A rapid and 

sensitive method for the quantitation of 

microgram quantities of protein utilizing 

the principle of protein-dye 

binding. Analytical Biochemistry, 72(1-2): 

 ‏.248-254

16. Tille, P. (2015). Bailey & Scott's 

diagnostic microbiology-E-Book. Elsevier 

Health Sciences.‏ 

17. Brown, V. I. and Lowbury, E. J. L. (1965). 

Use of an improved cetrimide agar 

medium and other culture methods for 

Pseudomonas aeruginosa. Journal of 

Clinical Pathology, 18(6): 752-756.‏ 

18. Önal, S.; Aridogan, B. C.; Gönen, I. B. and 

Kaya, S. E. (2015). Virulence factors of 

Pseudomonas aeruginosa strains isolated 

from clinical samples and role of quorum 

sensing signal molecules in the 

pathogenesis of the disease. Acta Medical. 

Mediteiran, 31: 851-856.‏ 

19. Younis, G.; Awad, A.; Maghawry, M. and 

Selim, F. (2015). Extracellular enzymes 

and toxins of pseudomonas aeruginosa 

strains isolated from clinically diseased 

Egyptian cows. Advance Animal and  

Vetirinary Science, 3(10): 522-526.‏ 

20. Wiedemann, I.; Breukink, E.; van Kraaij, 

C.; Kuipers, O. P.; Bierbaum, G.; de 

Kruijff, B., et al. (2001). Specific binding 

of nisin to the peptidoglycan precursor 

lipid II combines pore formation and 

inhibition of cell wall biosynthesis for 

potent antibiotic activity. Journal of 

Biological Chemistry, 276(3): 1772-1779.‏ 

21. Gençkal, H. and Tari, C. (2006). Alkaline 

protease production from alkalophilic 

Bacillus sp. isolated from natural 

habitats. Enzyme and Microbial 

Technology, 39(4): 703-710.‏ 



 
 

                     Iraqi Journal of Biotechnology                                                        510 

 

 

22. Albermani, S. S., & Al-Jumaili, E. F. A. 

(2021). Screening of Production Pyocin S5 

Isolate from Multidrug Resistant 

Pseudomonas aeruginosa. Iraqi Journal of 

Biotechnology, 1(20). 


