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Abstract:  
Pathogenic microorganisms from hospitals, communities, and the environment remain great threats 

to human health. The increasing concern about antibiotic resistance has also necessitated the search for 

robust alternatives. Therefore, this study aims to isolate, screen and evaluate the antibiotic susceptibility of 

Pseudomonas aeruginosa isolated from a soil sample taken from northern, western and eastern parts of 

Kelana Jaya Lake against four antibiotics (gentamycin, tetracycline, ampicillin, and penicillin) on a Mueller-

Hinton Agar media plate. Pseudomonas identification was done by using API 20 kit. Disc diffusion was 

employed as well as the oxidase test. From the positive oxidase result, the isolated bacteria were identified as 

Burkholderia cepacia (97.6% ID), Pseudomonas aeruginosa (99.5-99.9% ID), and Pseudomonas fluorescent 

(75.9% ID). Only Pseudomonas aeruginosa isolates were further evaluated for antibiotic susceptibility tests. 

The result showed that P. aeruginosa was susceptible to only three antibiotics (gentamycin, tetracycline, and 

penicillin) showing a clear zone of inhibition while it was resistant to only ampicillin with no zone of 

inhibition. Soil isolates are potential sources for the development of effective antibiotics against resistant 

bacteria. 
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Introduction: 
Pseudomonas is a rod-shaped Gram-

negative that is commonly found in water and soil 

environments. It can catabolize different types of 

organic and natural compounds and thus capable of 

inhabiting various ecological niches (1-3). Several 

Pseudomonas species play beneficial roles in the 

ecosystem while others are, however, pathogenic 

with difficult-to-control pathogenicity and 

responsible for various infections such as lung 

infections, skin infections, urinary tract infections as 

well as upper respiratory infections (4,5). As an 

opportunistic pathogen, Pseudomonas aeruginosa 

has a remarkable capacity to cause diseases in 

susceptible hosts. It is the major bacterial pathogen 

that colonizes cystic fibrosis patients (6) and one of 

the most common infectious agents in nosocomial 

infections, patients with a severe burn, cancer, 

transplantation, AIDS, bronchiectasis, chronic lung 

infection, urinary tract infections, kidney infections, 

and other immuno-compromising diseases (3).  

P. aeruginosa is also known for its unique 

capability to develop resistance against most 

antibiotics, with multi-drug resistant strains 

commonly isolated from infected patients (7 , 8). 

Previous studies have suggested that antibiotic 

resistance could be developed as a result of several 

mechanisms, including antibiotic-modifying 

enzymes (through acetylation, phosphorylation, and 
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adenylation) and intrinsic resistance mechanisms 

(such as decreased outer membrane permeability 

and upregulation of multidrug efflux pumps) (9 , 

10). 

The emergence of continuously rising 

antimicrobial resistance has greatly challenged and 

reduced the effectiveness of most clinical 

antibiotics. The genus Pseudomonas is 

heterogeneous and one of the most virulent 

pathogens, in terms of antibiotic resistance (9 , 11). 

On the other hand, microorganisms produce 

antibiotics as secondary metabolites (12). 

Therefore, the chain of novel antibiotics as an 

alternative and better chemotherapeutic agents 

could be enhanced through the isolation of 

antibiotics from these microorganisms (13). The 

rapidly increasing spread of multi-drug resistant 

pathogens which cause several life-threatening 

diseases is majorly responsible for the snowballing 

of the demand for new antibiotics (14-16). Thus, 

this research is aimed to isolate, characterize, and 

identify Pseudomonas species from the soil of 

Kelana Jaya Lake.  

 

Materials and Methods: 

Soil Sample 

Soil sample procedure was carried out according to 

the literature with slight modification (17). Briefly, 

three soil samples were taken from the northern, 

western, and eastern parts of Kelana Jaya Lake. The 

samples were taken aseptically, kept in containers, 

and were stored in the refrigerator until further use. 

Bacterial isolation 

For bacteria isolation, 1 g of moist soil sample was 

added and suspended in 9 mL of distilled water to 

prepare a microbial suspension. The solution was 

agitated on a vortex for 15 minutes. About 1 mL of 

the sample solution was transferred by using pipette 

into 10
-1

 serial dilution which contains an additional 

9 mL of distilled water. The tube was mixed 

properly. The serial dilution from 10
-1

 up to 10
-5

was 

prepared. Then, 1 mL aliquot of different dilutions 

was added to sterile Petri dishes (triplicate for each 

dilution) to which around 25 mL of sterile molten 

(45 °C) Mueller-Hinton agar media was added after 

being autoclaved and allowed to cool down. The 

Petri dishes were, then, incubated at 28 ± 2 °C for 

24 -72 hours for colony formation. Observations 

were recorded daily (18).  

Colony purification 

To obtain pure cultures of each isolated colonies, 

the streak plate method was performed. Every 

single colony was selected and streaked on 

MacConkey agar plate. The plate was incubated at 

28 ± 2 °C for 24 -72 hours until the clear colonies 

appear.  

Bacterial identification and characterization 

The Gram staining method was carried out to 

characterize the isolated bacteria. The 

characteristics such as color, elevation, 

pigmentation, shape, size, surface, margin, odor, 

etc., of the Pseudomonas spp. on the media were 

recorded (19). 

The oxidase test was carried out following the 

manufacturer's instructions provided in the kit. The 

results were recorded carefully on the result sheet 

for the final bacterial profile (API20E) (Figs. 1, 2 

and 3). 

 

 
Figure 1. Identification of API 20 NE result as Pseudomonas aeruginosa 
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Figure 2. Identification of API 20 NE result as Pseudomonas aeruginosa and Pseudomonas fluorescens 

 

 
Figure 3. Identification of API 20 NE result as Pseudomonas aeruginosa 

 

Disc diffusion method 

The antibacterial sensitivity was performed 

using the disc diffusion method. Admittedly, only 

the Pseudomonas aeruginosa isolates were further 

evaluated for antibiotic susceptibility tests. About 

20 mL of sterilized Muller Hinton (MH) was poured 

into a sterile petri dish. Then, about 100 µL of 24 

hours old culture of Pseudomonas spp suspension 

was spread on MH agar plates after solidification. 

Standard discs of antibiotics (gentamycin, 

tetracycline, ampicillin, and penicillin), that were 

available in our laboratory, were used to analyze the 

antibiotic sensitivity against Pseudomonas spp. 

(20). Distilled water was used as a negative control. 

The plates were prepared in triplicates. Then, the 

plates were incubated at 37°C for 24 hours. After 

incubation, the inhibitory zones diameter formed 

around each well were observed, measured in mm 

and recorded, according to the Clinical & 
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Laboratory Standards Institute (CLSI Catalog 2019) 

guidelines.  

 

Statistical Analysis 

The statistical packages of SPSS version 22 

were used for the statistical analysis. A significant 

difference was determined at p<0.05 with a one-

way ANOVA test for the antibacterial sensitivity 

evaluation. The results were also analyzed using 

Tukey‘s HSD posthoc test. 

 

Results: 
Different bacteria colonies were 

successfully screened and isolated (Fig. 4). 

Morphological characterizations of isolated strains 

were done by Gram’s staining.  

 

 
Figure 4. Screened and isolated bacteria colonies 

 

The staining showed that the isolates were 

Gram-negative. The analysis of API kit results was 

done in the API WEB system server.  The oxidase 

test result was positive. The isolated bacteria were 

identified as Burkholderia cepacia (97.6% ID), 

Pseudomonas aeruginosa (99.5-99.9% ID), and 

Pseudomonas fluorescent (75.9% ID) (Fig. 5) . 

 

 
Figure 5. Identification of API 20 NE result as Burkholderia cepacia 

 

The antibacterial sensitivity with antibiotics 

(gentamycin [50 µg/mL], tetracycline [50 µg/mL], 

ampicillin [50 µg/mL], and penicillin [50 µg/mL]) 

showed that Pseudomonas aeruginosa was 

susceptible to only three antibiotics (gentamycin, 

tetracycline, and penicillin) showing a clear zone of 

inhibition (Fig. 6) while P. aeruginosa was resistant 

to only ampicillin showing no zone of inhibition 

(Tables 1 and 2).  
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Figure 6. Pseudomonas antibiotic disc diffusion test 

 

Table 1: Summary of the antibiotic disk diffusion test 
 Gentamycin (50 

µg/mL) 

Tetracycline (50 

µg/mL) 

Ampicillin  

(50 µg/mL) 

Penicillin 

(50 µg/mL) 

Pseudomonas aeruginosa Resistance Resistance Susceptible Resistance 

 

Table 2: Antibiotic sensitivity test for the Pseudomonas aeruginosa against different antibiotics 

using the disc diffusion method 

Antibiotics Replicate 1 Replicate 2 Replicate 3 Mean±SD 

Streptomycin 1.5 1.8 1.7 1.67±0.15
d
 

Gentamycin 1 1.4 1.7 1.37±0.35
c
 

Tetracycline 1 1.2 1.1 1.10±0.10
b
 

Ampicillin 0 0 0 0.00±0.00
a
 

 

The results were analyzed using one-way 

ANOVA. The values of the various parts with 

different letters are significantly different (p<0.05), 

as measured by Tukey‘s HSD post hoc test. 

 

Discussion: 
The rapid occurrence of antimicrobial 

resistance has globally threatened the efficacy of 

antibiotics, which have not only transformed 

medicine but also saved several millions of lives.  

P. aeruginosa is a usual cause of Healthcare-

Associated Infections involving bloodstream and 

pneumonia, surgical-site, and urinary tract 

infections. According to the literature, more than 

13% (6,000 of the 51,000) of health care–related to 

P. aeruginosa infections occurring each year are 

related to multi-drug resistance (MDR) (21). 

Approximately 400 annual deaths are recognized to 

P. aeruginosa infections with some strains of MDR 

P. aeruginosa being found to be resistant to 

approximately all antibiotics, including 

aminoglycosides, carbapenems,  cephalosporins, 

and fluoroquinolones (8 , 22).   

P. aeruginosa is of substantial apprehension 

for cystic fibrosis patients (23); the pathogen is 

extremely determined and can prevent human 

immune defenses. Resistance enlargement is related 

to the extensive antibiotic management of cystic 

fibrosis patients. The results of antibacterial 

sensitivity are in agreement with the results of 

Jombo et al. (24) who also reported resistance to 

penicillin by the isolates of P. aeruginosa while 

Swetha et al. (25) also reported the resistance of P. 

aeruginosa to ampicillin, penicillin, and oxacillin. 

Pathogen shows resistance to antimicrobial agents 

by altering their genome or obtaining approximately 

acquired resistance mechanism, as a reaction to 

common abuse and due to the existence of most 

bacteria in the form of a biofilm containing diverse 

species that do not only interact with each other but 

also with their environment (9, 26-29).  

 

Conclusion: 
Soil samples are cheap and rich sources for P. 

aeruginosa screening and isolation. The soil isolates 

are also potential sources for the development of 

effective antibiotics against resistant bacteria. 

 

Acknowledgments: 
The authors are grateful to all the staff and 

laboratory technicians of the Faculty of Science and 



Open Access     Baghdad Science Journal                                P-ISSN: 2078-8665 

Published Online First: February 2021 2021,18(3):455-461                                           E-ISSN: 2411-7986 

 

460 

Faculty of Medicine, Lincoln University College, 

Malaysia.  

 

Authors' declaration: 
- Conflicts of Interest: None. 

- We hereby confirm that all the Figures and 

Tables in the manuscript are mine ours. Besides, 

the Figures and images, which are not mine ours, 

have been given the permission for re-

publication attached with the manuscript. 

- Ethical Clearance: The project was approved by 

the local ethical committee in Lincoln 

University. 

 

References  
1. Brzeszcz  J, Kaszycki  P. Aerobic bacteria degrading 

both n-alkanes and aromatic hydrocarbons: an 

undervalued strategy for metabolic diversity and 

flexibility. Biodegradation. 2018;  29(4): 359-407.  

2. Silby  MW, Winstanley C, Godfrey SA, Levy SB, 

Jackson RW. Pseudomonas genomes: diverse and 

adaptable. FEMS Microbiol. Rev.. 2011; 35(4): 652-

680. 

3. Dey P, Parai D, Banerjee M, Hossain ST, Mukherjee 

SK. Naringin sensitizes the antibiofilm effect of 

ciprofloxacin and tetracycline against Pseudomonas 

aeruginosa biofilm. Int J Med Microbiol. 2020; 

310(3), 51410. 

4. Gazel D, Yılmaz M. Are infectious diseases and 

microbiology new fields for thermal therapy 

research?. Int J Hyperthermia. 2018; 34(7): 918-924. 

5. Scales BS, Dickson RP, LiPuma JJ, Huffnagle GB. 

Microbiology, genomics, and clinical significance of 

the Pseudomonas fluorescens species complex, an 

unappreciated colonizer of humans. Clin Microbiol 

Rev. 2014; 27(4): 927-948.  

6. Tatterson LE, Poschet JF, Firoved A, Skidmore J, 

Deretic V. CFTR and Pseudomonas infections in 

cystic fibrosis. Front. Biosci. 2001; 6: 890-897. 

7. Fair RJ, Tor Y. Antibiotics and bacterial resistance in 

the 21st century. Perspect Medicin Chem. 2014; 6: 

25-64.  

8. Hirsch EB, Tam VH. Impact of multidrug-resistant 

Pseudomonas aeruginosa infection on patient 

outcomes. Expert Rev Pharmacoecon Outcomes Res. 

2010; 10(4): 441-451.  

9. Munita JM, Arias CA. Mechanisms of Antibiotic 

Resistance. Microbiol Spectr. 2016; 4(2): 10.1128.  

10. Garneau-Tsodikova S, Labby KJ. Mechanisms of 

Resistance to Aminoglycoside Antibiotics: Overview 

and Perspectives. MedChem Comm. 2016; 7(1): 11–

27. 

11. Beceiro A, Tomás M, Bou G. Antimicrobial 

resistance and virulence: a successful or deleterious 

association in the bacterial world? Clin. Microbiol. 

Rev.. 2013; 26(2): 185-230.  

12. Singh R, Kumar M, Mittal A, Mehta PK. Microbial 

metabolites in nutrition, healthcare and agriculture. 

Biotech. 2017; 7(15): 1-14.   

13. Gould K. Antibiotics: from prehistory to the present 

day. J of Antimicrobial Chem. 2016; 71(3): 572-575. 

14. Jasovský D, Littmann J, Zorzet A, Cars O. 

Antimicrobial resistance-a threat to the world's 

sustainable development. Ups J Med Sci Suppl. 2016; 

121(3): 159-164.  

15. Ventola CL. The Antibiotic Resistance Crisis: Part 1: 

Causes and Threats. Pharmacy and Therapeutics. 

2015; 40(4): 277–283. 

16. Ahmed IA, Mikail MA. Paradigm Shift: Focusing on 

Plant-Based Natural Antimicrobials. J of Micro & 

Exp. 2017;  5(2): 00145, 1-2. 

17. Bailes G, Lind M, Ely A, Powell M, Moore-Kucera J, 

Miles C, Brodhagen M. Isolation of native soil 

microorganisms with potential for breaking down 

biodegradable plastic mulch films used in agriculture. 

J Vis Exp. 2013; (75): 50373-50373.  

18. Agarwal P, Sharma S, Sharma M, Takshak A, Sharma 

V. Isolation and characterization of Tyrosinase (a 

carbon trapping enzyme) Producing Microorganisms, 

in the agricultural soil of Western Uttar Pradesh and 

the study of enzymatic activity of Tyrosinase 

produced. Bioch Mol. Biol. Lett.. 2017; 3(1): 1-7. 

19. Sharma S, Kumar V, Tripathi RB. Isolation of 

phosphate solubilizing microorganism (PSMs) from 

soil. J Microbiol Biotechnol Res. 2017; 1(2): 90-95. 

20. Prasanna R. Bioprospecting of Hibiscus Rosasinensis 

for Antimicrobial Activity against Soil Microbes. 

Inter J of Adv Res, Ideas & Innov in Tech. 2017;  

3(1): 1-4.  

21. Rossolini GM, Arena F, Pecile P, Pollini S. Update on 

the antibiotic resistance crisis. Clin Opin Pharmacol. 

2014; 18:56-60. 

22. Yayan J, Ghebremedhin B, Rasche K. Antibiotic 

Resistance of Pseudomonas aeruginosa in Pneumonia 

at a Single University Hospital Center in Germany 

over a 10-Year Period. PLOS ONE. 2015; 10(10): 

0139836-0139836.  

23. Smith WD, Bardin E, Cameron L, Edmondson CL, 

Farrant KV, Martin I, Alton EW. Current and future 

therapies for Pseudomonas aeruginosa infection in 

patients with cystic fibrosis. FEMS micr let. 2017; 

364(14): 1-9. 

24. Jombo GT, Jonah P, Ayeni JA. Multidrug 

resistantPseudomonas aeruginosa in contemporary 

medical practice: findings from urinary isolates at a 

Nigerian University Teaching Hospital. Nigerian J. 

Physio Sci. 2008; 23(1-2): 105-109.  

25. Swetha CS, Babu AJ, Rao KV, Bharathy S, Supriya 

RA, Rao TM. A study on the antimicrobial resistant 

patterns of Pseudomonas aeruginosa isolated from 

raw milk samples in and around Tirupati, Andhra 

Pradesh. Asian J. Dairy Food Res. 2017; 36(2): 100-

105. 

26. Wang L, Hu C, Shao L. The antimicrobial activity of 

nanoparticles: present situation and prospects for the 

future. Inter J of Nanomed. 2017; 12: 1227-1249.  

27. Wasi S, Tabrez S, Ahmad M. Use of Pseudomonas 

spp. for the bioremediation of environmental 

pollutants: a review. Envir Monit and Assess. 2013; 

185(10): 8147-8155. 



Open Access     Baghdad Science Journal                                P-ISSN: 2078-8665 

Published Online First: February 2021 2021,18(3):455-461                                           E-ISSN: 2411-7986 

 

461 

28. Widnyana IK, Javandira C. Activities Pseudomonas 

spp. and Bacillus sp. to stimulate germination and 

seedling growth of tomato plants. Agri & Agricultural 

Sci Procedia. 2016; 9: 419-423. 

29. Turki Y, Daly I, Rjab AB, Hassen A, Gtari M. 

Molecular identification and assessment of genetic 

diversity of fluorescent pseudomonads based on 

different polymerase chain reaction (PCR) methods. 

Afr J Microbiol Res. 2013; 7(19): 2103-2113. 
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 الخلاصة:
تطوير  الإنسان أصبحالكائنات الحية الدقيقة المسببة للأمراض من المستشفى والمجتمعات والبيئة تشكل تهديدات كبيرة لصحة 

مقاومة المضادات الحيوية مصدر قلق كبير أيضًا. تهدف هذه الدراسة , بالتالي , إلى عزل وفحص وتقييم مدى حساسية المضادات الحيوية 

-والأمبيسيليلين والبنسلين( على لوحة وسائط مولر والتتر سيكلينلأنواع السودوموناس المعزولة ضد أربعة مضادات حيوية )الجنتاميسين 

الإيجابية , تم التعرف على البكتيريا المعزولة  الأكسدةمن نتيجة  الأكسدة ون أغار. عدة. تم استخدام نشر القرص وكذلك اختبار هينت

 Pseudomonas , و  ,Burkholderia cepacia (97.6% ID),   ,Pseudomonas aeruginosa (99.5 – 99.9% ID)مثل

fluorescent (75.9% ID).  سودوموناس كان عرضة لثلاثة مضادات حيوية فقط )الجنتاميسين , التتراسيكلين , والبنسلين( وقد تبين أن ال

مقاومة للأمبيسيلين فقط مع عدم وجود منطقة تثبيط. البكتيريا المعزولة هي مصادر  ?والتي تظهر منطقة تثبيط واضحة بينما كانت الزائفة

 .يريا المقاومةمحتملة لتطوير المضادات الحيوية الفعالة ضد البكت

 
 .الحساسية , الزائفة ,المقاومة البكتيرية ,المضادات الحيوية الكلمات المفتاحية:

 

 


