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Abstract:  This study was conducted with an aim to isolate and characterize the bacteria from different wound samples obtained 

from a local Hospital at Jalandhar, India. The samples were transported to the Microbiology Laboratory, D.A.V University, 

Jalandhar from the hospital as soon as they were obtained. The microorganisms isolated from these samples were cultured using 

different media such as Nutrient agar (NA), MacConkey agar (MAC), Mueller Hinton agar (MHA), and Mannitol salt agar (MSA). 

The spread plate and streaking techniques were used for obtaining pure cultures. The bacteria were morphologically identified by 

their colour, colony appearance, and gram’s staining technique. A total of 13 morphotypes were isolated from five different types 

of wound samples. The results showed the maximum number of morphotypes obtained were gram-positive. The bacteria were 

further characterized using different biochemical tests. This study concludes that all types of the wound have different bacterial 

fauna which may be pathogenic and pose a serious health risk if not taken care of. 
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INTRODUCTION 

A wound is the loss of a protective layer of skin that can be caused by any accident or operation [1]. The wound can damage the 

epithelial layer severely, also it can deeply infect the deeper layers of connective tissue. Wound can be of different types including 

pus, bruises, blisters, burns, and abrasions depending upon the cause. An infection can occur at the site of the wound which could 

affect the health of an individual. Infection occurs when the virulence factors of microorganisms present in a wound fight with the 

host immune system [2]. Wound infections may be fatal if untreated [3]. Wound samples have different kinds of bacteria in different 

types of samples as the study conducted by different scientists all over the world. The majority of bacteria found to be present on 

burn samples were S. epidermidis, S. aureus, alpha-hemolytic streptococci, Propionibacterium acnes, Peptostreptococcus spp., 

Bacteroides spp. according to the study conducted by Brook and co-workers in 1981 [14]. The study conducted by Brook in 1989 

on post-surgical samples the isolates found were E. coli, Bacteroides spp., Peptostreptococcus spp., Clostridium spp. [15]. Many 

wound infections also result from major and minor surgeries [4-6]. The wound infections which are caused by other reasons 

excluding surgeries can be problematic in poor regions where the health facilities are not good [7-9]. The diagnosis of infection can 

be difficult in these regions due to the lack of satisfactory equipment [10]. Our present study is focused to isolate and characterize 

the bacteria present in five different types of wounds. 

MATERIAL AND METHODS 

Source of the Sample 

A total of five sample types were obtained from different patients from a local hospital, Jalandhar, India. Samples were usually 

from different kinds of wounds such as pus, bruise, post-operative wound, otitis, and blisters. Samples were soon transported to the 

Microbiology laboratory aseptically within one hour.  

Culture of the sample 

In the Microbiology laboratory, serial dilution and spread plate methods were used for the isolation of samples which were 

inoculated on four different media- Nutrient agar (NA), Mac Conkey agar (MAC), Mueller Hinton agar (MHA), and Mannitol salt 

agar (MSA). These were then incubated at 370C for 24 to 48 hours. On the completion of the incubation period, the cultures were 

examined for bacterial growth. The different morphotypes were identified and the total viable count was calculated by the method 

of Aneja [11]. 

Morphological identification and Gram's staining 

The primary identification of bacterial isolates was made based on their colony appearance and colour. Gram staining method was 

used to differentiate bacterial isolates into two groups; Gram-positive and Gram-negative bacteria by detecting peptidoglycan on 

their cell walls [12]. 

 

Biochemical characterization of the isolates 

           Biochemical tests was performed to identify the unknown bacterial isolates [11]. Biochemical tests applied in this study was 

catalase test, citrate utilization test, methyl red test, Voges-Proskauer test, Indole test, glucose fermentation test, and lactose 

fermentation test by using the standard protocols [13].  
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Statistical analysis 

All the tests done were in triplets and their mean were calculated for the main readings.  

Results 

Isolation and enumeration of bacteria from different wound samples.  

The number of morphotypes obtained on different media were examined and their viable count was also counted using a standard 

protocol, the results of viable count and number of morphotypes are given in Table 1. 

Table 1: Viable count and different morphotypes obtained from different wound samples 

S.No. Sample Sample 

code 

Viable count 

Medium 
No. of morphotypes 

1. Pus P-NA 311×105 cfu/ml 
Nutrient agar 

2 

2. Pus P-MAC 80×105 cfu/ml 
MacConkey agar 

1 

3. Pus P-MSA No growth  
Mannitol salt agar 

0 

4. Pus P-MH No growth Mueller Hinton 

agar 

0 

5. Burn B-NA 140×105 cfu/ml 
Nutrient agar 

1 

6. Burn B-MCA No growth 
MacConkey agar 

0 

7. Burn B-MSA No growth 
Mannitol salt agar 

0 

8. Burn B-MH No growth Mueller Hinton 

agar 

0 

9. Blister BS-NA 101×105 cfu/ml   
Nutrient agar 

2 

10. Blister BS-MAC 65×105 cfu/ml   MacConkey agar 2 

11. Blister BS-MSA 31×105 cfu/ml   Mannitol salt agar 1 

12. Blister BS-MH No growth Mueller Hinton 

agar 

0 

13. Otitis O-NA No growth 
Nutrient agar 

0 

14. Otitis O-MAC 361×105 cfu/ml MacConkey agar 3 

15. Otitis O-MSA No growth Mannitol salt agar 0 

16. Otitis O-MH No growth Mueller Hinton 

agar 

0 

17. Post-surgical P-SNA No growth 
Nutrient agar 

0 

18. Post-surgical P-SMAC No growth MacConkey agar 0 

19. Post-surgical P-SMSA No growth Mannitol salt agar 0 

20. Post-surgical P-SMH 40×105 cfu/ml   Mueller Hinton 

agar 

1 

 

Morphological characterization and Gram staining of bacterial isolates  

A total of 13 different bacterial morphotypes were obtained on Nutrient agar, MacConkey agar, Mannitol salt agar, and Mueller 

Hinton agar media. The bacterial strains were characterized by their colony appearance by observing their size, shape and colour.  

Gram’s staining of bacterial isolates was done which differentiate gram positive bacteria from gram negative bacteria on the basis 

of thick peptidoglycan layer. The results of these are mentioned in Table 2. 
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Table 2: Morphological characterization and Gram’s staining results 

S.No Sample code  Colony morphology Gram’s reaction 

1. P-NA1 Large, irregular, creamish            + 

2. P-NA2 Small, irregular, creamish            + 

3. B-NA Circular, greyish white            - 

4. BS-NA1 Coccus, round, elevated            + 

5. BS-NA2 Rod, cream, elevated            - 

6. P-MAC Circular, red, raised            - 

7. O-MAC1 Red, large,  circular, raised            - 

8. O-MAC2 Red, small, circular, raised            - 

9. O-MAC3 Red, circular, raised            + 

10. BS-MAC1 Coccus, red, flat            +  

11. BS-MAC2 Coccus, moderate            + 

12. BS-MSA Creamish, small, convex            + 

13. P-SMH Filamentous, rod , gumlike            + 

 

Biochemical characterization of bacterial isolates 

All the 13 bacterial isolates which were obtained from different wound samples were characterized biochemically. Series of 

biochemical tests were conducted such as catalase test, indole test, methyl red test, v-p test, citrate utilization test, glucose 

fermentation test and lactose fermentation test. The results are shown in the Table 3.  

      

 

 

 

 

 

 

 

 

 

 

http://www.jetir.org/


© 2020 JETIR August 2020, Volume 7, Issue 8                                                         www.jetir.org (ISSN-2349-5162) 

JETIR2008300 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 2273 
 

 

Table 3: Biochemical characterization of bacterial isolates 

   

Conclusion  

The present study concludes that different types of bacteria are present in wound samples. The different types of wound comprise 

of different bacterial isolates. The bacteria may bepathogenic, and if not taken into consideration they can cause serious health 

problems. 

References 

[1] Leaper, DJ. Harding, KG. 1998. Wounds: Biology and Management. Oxford, England: Oxford University Press. 

[2] Bowler, P. Duerden, I. Armstrong, D. 2001. Wound microbiology and associated approaches to wound management. 

Clinical Microbiology Review, 14(2): 244–269 

[3] Alexander, FM. 1994. Wound Infection: Nursing Practice Hospital and Home, the Adult. New York: Churchill 

Livingstone. 

[4] Sands, K. Vineyard, G. Platt, R. 1996. Surgical site infections occurring after hospital discharge. The Journal of Infectious 

Diseases, 173(4): 963–970. 

[5] Garner, JS. 1986. CDC guideline for prevention of surgical wound infections. Infection Control, 7(3): 193–200. 

[6] Gaynes, R. Culver, D. Horan, T. Edwards, J. Richards, C. Tolson, J. 2001. Surgical Site Infection (SSI) Rates in the United 

States, 1992–1998: The National Nosocomial Infections Surveillance System Basic SSI Risk Index. Clinical Infectious 

Diseases, 33(2): S69–S77. 

[7] Mehta, M. Dutta, P. Gupta, V. 2007. Bacterial isolates from burn wound infections and their antibiograms: A eight-year 

study. Indian Journal of Plastic Surgery, 40(1): 25–28. 

[8] Anguzu, JR. Olila, D. 2007. Drug sensitivity patterns of bacterial isolates from septic post-operative wounds in a regional 

referral hospital in Uganda. African Health Sciences, 7(3): 148–154. 

[9] Fadeyi, A. Adigun, I. Rahman, G. 2008. Bacteriological pattern of wound swab isolates in patients with chronic leg ulcer. 

International Journal of Health Research, 1(4): 183–188. 

[10] Hart, C. Kariuki, S. 1998. Antimicrobial resistance in developing countries. British Journal of Management, 317: 647–650 

Bacterial 

Isolates 

(Sample 

code) 

Catalase  

test   

Indole test   Methyl  

red test   

VP test   Citrate 

utilization 

test   

Glucose 

fermentation 

test   

Gas 

production 

in glucose 

fermentation 

Lactose 

fermentatio

n test  

Gas 

production 

in lactose 

fermentation 

P-NA1         +        -         +         -            -         +     +        +      +       +        +  

P-NA2         +        -         -         +            -            -        -           -        -  

B-NA        +        +         +         -            -            +        -          +        -  

BS-NA1         +        -        +        -            -            +        -          -        -  

BS-NA2         -        -        -        +            -            +        -          +        -  

P-MAC         +        -         -         +           +         +     +        -           -        -  

O-MAC1         +        -         -         +            +            -        -          -        -  

O-MAC2         +        -         -         +            -            -        -          -        -  

O-MAC3         -        -         +         -            -            -        -          -        -  

BS-MAC1         +        -        -        +            -            +        -          -        -  

BS-MAC2         -        -        +        -           +            -        -          -        -  

BS-MSA1         +        +        -        -           -            +        -          +        -  

P-SMH         +        +         -         +            -        +     +        -          +        -  

http://www.jetir.org/


© 2020 JETIR August 2020, Volume 7, Issue 8                                                         www.jetir.org (ISSN-2349-5162) 

JETIR2008300 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 2274 
 

[11] Aneja, KR. 2003. Experiments in Microbiology, Plant Pathology, and Biotechnology.  New Age International Publishers, 

Fourth Edition, 245-275. 

[12] Forster, S. Snape, JR. Lappin-Scott, HM. Porter, J. 2002. Simultaneous Fluorescent Gram Staining and Activity 

Assessment of Activated Sludge Bacteria. Applied and environmental microbiology, 68 (10): 4772–4779.  

[13] Sawian, P. Nongkynrih, KJ. Anand, U. Charan, AA. 2018. Biochemical tests performed for the identification of the isolates 

collected from local rice beer (Kiad). Journal of Pharmacognosy and Phytochemistry, 7(1), 395-397. 

[14] Brook, I. and Randolph, J G. 1981. Aerobic and anaerobic bacterial flora of burns in children. Journal of Trauma, 21(4): 

313–318. 

[15] Brook, I. 1989. A 12-year study of the aerobic and anaerobic bacteria in intra-abdominal and postsurgical abdominal 

wound infections. Surgery, gynecology & obstetrics, 169(5): 387–392. 

 

 

 

 

 

 

 

  

http://www.jetir.org/

