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Abstract- 

A strain of pigmented Pseudomonas aeruginosa was isolated from soil and was analyzed for its pigment’s 

antimicrobial properties. The isolated bacteriaum was able to produce two types of pigments viz, 

extracellulat and intracellular. The extracellular pigment was green and was water soluble and 

intracellular pigment was dark red and was not diffusible in water. Both these pigments were extracted 

and extracted pigments were used for antimicrobial studies. Many potent pathogens were used for this 

study. Both Gram positive, negative and fungal pathogens were used in this study. The antimicrobial 

properties were explored by using well diffusion method. MIC values for extracellular pigment against 

many pathogens were also determined. The extracellular pigment showed notable antimicrobial activity 

against C. albicans ATCC10231 followed by M. luteus ATCC9341, S. aureus ATCC 6538, E. 

coli ATCC8739 and P. aeruginosa  ATCC9027. The lowest MIC value was recorded for 

C.albicans (360±00 µg/mL), E. coli ATCC8739 (433.3±0.4 µg/mL). The results of this study 

showed that the bacterium produces extracellular pigment as a protective weapon against many 

pathogens and competitors on the other hand the intracellular pigment’s role is different from 

extracellular pigment. 
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Introduction 

Microbes are known to give many valuable bioactive products since long time (Burgess JG et al., 

1991; Newman DJ., 2004; Delany, I. et al., 2000; Du L et al., 2007; Larsen et al 2007). Secondary 

metabolites produced by bacteria have yielded pharmaceutical products (Hamed et al., 2015). 

Many microbial pigments have medicinal effects like anticarcinogenic effects (Chen et al 1995; 

Schwartz et al. 1988), antiviral (Sánchez et al.2006), antibacterial (Lichstein et al.1946; 

Nakamura et al.2003) and antioxidant activities (Konzen et al.2006). Many marine natural 
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products, especially those isolated from micro-organisms, have already undergone clinical trials 

(Newman and Cragg, 2004). 

The bacteria that do produce pigments has a specific role and effect for the producer organism. If 

this role and effect is known, one can use this activity and effect for various purposes. The 

demand for new antibiotics from natural sources and new classes of antibiotics was a major driver in 

the direction of this research. Investigating the possibility of discovering new antimicrobials from 

bacteria was selected for proposed research as bacteria have been at war with each other for survival 

for approximately 4-5 billion years. This always leads one to think that bacteria might be the best 

source for finding compounds to kill other bacteria. 

Materials and Methods 

1. Preparation of Pigment Extract- The extracellular pigment was produced in nutrient broth 

and intracellular pigment was produced on Petri plates containing sterile nutrient agar. 

1.1. Intracellular-The intracellular pigment was extracted in ethyl acetate .Equal amount of 

petroleum ether was added in ethyl acetate solution. The pigment got transferred in petroleum 

ether layer. The layer was filtered and was dried. The resulting dried pigment was used as extract 

for all the activities. The extract was abbreviated as IPPE (Intracellular Pink Pigment Extract) 

1.2. Extracellular-The green extracellular pigment was extracted from broth by chloroform. 

Equal amount of chloroform was added in broth in a separatory funnel. The funnel was 

vigorously shaken and mixture was kept for a minute to separate. The green pigment got 

transferred into chloroform layer. The chloroform was filtered and filtrate was dried and 

resulting extract was used in this research study. The extract was abbreviated as EGPE 

(Extracellular Green Pigment Extract) 

2. Determination of antimicrobial properties of extracellular and intracellular 

pigment- 

2.1 Microrganisms used- The antimicrobial activity was evaluated against many pathogens. 

The antibacterial activity was determined against both Gram positive and Gram negative 

bacterial pathogens. The Gram positive pathogens used in this test were Staphyloccci 

aureus ATCC 6538, Bacillus subtilis ATCC 6633, Bacillus cereus ATCC 14579, 

Bacillus megaterium ATCC 2326, Micrococcus luteus ATCC9341 and the Gram 

negative bacterial pathogens used were Escherichia coli ATCC8739, Salmonella abony 

NCTC6017, Salmonella typhi ATCC9207, Shigella boydii ATCC 12034, Enterobacter 
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aerogenes ATCC13048, Klebsiella pneumoniae ATCC 10031, Pseudomonas aeruginosa 

ATCC9027. Aspergillus niger ATCC 16404, Candida albicans ATCC10231, 

Saccharomyces cerevisiae ATCC 9763 were used as fungal pathogens. 

2.2 Chemicals- For this study Dimethyl sulphoxide (DMSO, ethanol, Chloramphenicol,  

Fluconazol nutrient agar, Mueller Hinton agar were used. 

2.3. Procedure- The antimicrobial activity was evaluated and measured by using agar well 

diffusion method with minor modifications (Magaldi et. al., 2004). The inoculums of each 

bacterial and fungal pathogen was developed by growing them overnight in Nutrient 

broth medium at 370C and then this broth was used for the study. The bacterial 

suspension was diluted by using sterile saline to adjust the turbidity to the 0.5 McFarland 

standards. The sterile Mueller Hinton agar plates were inoculated by spreading the 100 

µL microbial inoculums of pathogenic bacterium. Agar wells with a diameter of 4-5mm 

were punched in the inoculated agar plates with a sterile cork borer. 150µL of the 

pigment extracts with concentration of 1mg/ml were introduced into wells. 

Chloramphenicol and Fluconazol with the same concentration was used as a positive 

reference compound. Pigment extracts were prepared in DMSO hence; pure DMSO 

solution was added in a well to check its activity against pathogenic organisms.  These 

agar plates were incubated at 370C for 24 hours and results were recorded. The formation 

of zones of inhibition around the wells indicated the antimicrobial activity of the extracts. 

Gram positive, Gram negative and fungal pathogens were used in this study. 

3. Determination of Minimal inhibitory Concentrations(MIC)- Minimum inhibitory 

concentration (MIC) is the lowest concentration of an antimicrobial (compounds) drug that 

will inhibit the visible growth of a microorganism after overnight incubation. The MIC was 

determined for the extracellular pigment only as this pigment showed good antimicrobial 

result against pathogens. The MIC was determined by following the method and guidelines 

of Clinical and Laboratory Standard Institute (CLSI). 

Result and discussion 

The extracellular pigment served very effective and potent antimicrobial agent against all 

pathogens (Table 1). On the contrary, the intracellular pigment extract (IPPE) showed activity 

against few pathogens but its activity was comparable against C. albicans ATCC10231, a known 

phytopathogens. It showed very less inhibition activity against Gram positive, Gram negative 
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pathogen and fungal pathogens other than C. albicans  ATCC10231. The largest EGPE’s zone of 

inhibition was observed for C. albicans ATCC10231 followed by M. luteus ATCC9341, S. 

aureus ATCC 6538, E. coli ATCC8739 and P. aeruginosa  ATCC9027; which was 

22.6±0.3mm, 22.6±0.3mm, 21±00mm, 20±0.5mm respectively as shown in table 1. The EGPE 

was found to be most effective against C. albicans with a lowest MIC value of 360±00 µg/mL. 

The MIC values are shown in Table 2. In Gram negative pathogenic bacterium, the lowest MIC 

value was obtained for E. coli ATCC8739 (433.3±0.4µg/mL). 

Like plant pigments, microbial pigments have specific roles for their protection. If the bacteria is 

producing very potent compound, this compound could function as drug for human beings also 

(Lapenda et. al., 2009; Jimtha et. al., 2017) have reported a potent pigment with a good 

antimicrobial activity. In our study, both the extracted pigments showed a very good 

antimicrobial activity. The extracellular pigment was found to be active against all types of 

pathogens (Gram positive, Gram negative and fungal pathogens) and therefore could be referred 

as broad spectrum antimicrobial. Intracellular pigment was active against only Gram positive 

pathogens and C. albicans. It was not active against Gram negative and other fungal pathogen 
Antimicrobial activity 

Antibacterial Antifungal 
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       Table 1-Antimicrobial activity of EGPE(Extracellular green pigment extract) and IPPE(Intracellular Pink Pigment extract). The results are the 

mean ± SD 
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MIC 
value(µg/

ml) of 
EGPE 

433.3
± 

0.4 

560 
 ± 
5.7 

450
± 

5.7 

616.6 
± 

3.3 

666.6 
± 

3.3 

613.3 
± 

3.3 
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± 

0.0 
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± 

5.7 

460 
± 

5.7 

523.3 
± 

3.3 

413.3 
± 
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573.3 
± 

3.3 

360 
± 
00 

566.6 
± 

3.3 

Table 2-  MIC values of EGPE (Extracellular green pigment extract) against pathogens. The results are the mean ± SD. 
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