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Abstract 

Chromobacterium violaceum (MTRI7) a bacterium belonging to 
Rhizobiaceae (Soil born Phytopathogen) family is found in soil in tropical 
and subtropical areas.  The isolation ,identification, extraction and 
production of antibacterial violacein pigment studied. Antibacterial violet 
pigment is a mixture of Violacein and deoxyviolacein, isolated from 
psychrophophic bacterium MTRI7 strain was examined, and optimum 
condition for the effective production of violet pigment were studied. The 
antibacterial activity of violet pigment was confirmed for several bacteria 
such as Pseudomonas aeruginosa, Sthaphylococcus aureus, Klebsiela 
pnemoniae, Proteus vulgaris and Salmonella typhi.  The high concentration 
of violet pigment, about 100ul caused not only growth inhibition but also 
death of cells. The growth properties of MTRI7 strain were clarified 
under incubation conditions such as pH, temperature and tryptophan 
concentration. The minimum inhibitory concentration was obtained and 
zone of inhibition shows the bactericidal effect. The optimum condition 
found pH 6, temperature 200C and 1mg/L tryptophan concentration for 
growth and violacein production. 
Key words: Antibacterial activity, growth inhibition, optimum condition, 
violet pigment. 

INTRODUCTION 
Natural Colours are generally extracted from fruits, vegetables, roots and 

microorganisms and often called “ Biocolors” because of their biological origin [1]. For a 
decade, both natural pigments and synthetic dyes have been extensively used in various 
field of everyday life such as food production, textile industries, paper production, 
agricultural practices and researches, water science and technology [2]. 

The disinfection, sterilization, inhibition, and other effective method for 
preserving the septic action of food, and it has been reported that some pigments 
produced by a microorganism has a physiological activity for the prevention of bacterial 
contamination [3]. The natural pigment are comparatively often used as antibacterial 
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reagent for food preservation because of their high decomposition nature and low 
toxicity compared with synthetic pigment [4, 5]. Today, pigment are used in many areas 
such as medicine, animal feed, paper, ink, food, textile. Pigment production is very 
useful for bacteria. There are many reasons for pigment production to produce the 
pigments for photosynthesis, UV protection, Defense mechanism, secondary metabolites 
for storage of energy. Some pigment are active against phytopathogens and human 
pathogens. Extremophiles are very colorful. Pigment of extermophiles required for 
respiratory and photosynthetic function.  

Violacein (Fig 1), the main pigment produced by Chromobacterium violaceum, is 
a bactericide, trypanocide, tumoricide pigment and in addition it has anti-viral activities 
[6]. 
         Violacein consist of three structural units: 5- hydroxyindol, 2-oxoindol, and 2-
pyrolidone which are poorly water soluble and during formation rapidly precipitates 
either as discrete particals or on cells or cell clumps [6]. 
 

 
Fig 1- General structure of violacein (3-(1,2-dihydro-5-(5-hydroxy-1H-indol-3-yl)-

2-oxo-3H-pyrrol-3-ilydene)-1.3-dihydro-2H-indol-2-one) 
 

Natural pigments not only have the capacity to increase the marketability of products 
but they also display advantageous biological activities as antioxidants and anticancer 
agents [7]. Pigment of various color are synthesized to protect the cells of 
microorganism from injurious effect of light rays of visible and near ultraviolet range 
[8]. 
 However, since some antibacterial reagents has a bad influence not only to a 
human body but also to environment, the usage of natural pigments with antibacterial 
activity is desired technology of bacterial contamination. In this work, the antibacterial 
activity of violet pigment produced by the bacterium MTRI7 strain and the optimum 
condition of this bacterium for efficient production of violet pigment investigated. The 
growth inhibitory and lethal effects of violet pigment on various putrefactive bacteria 
were clarified and the antibacterial activity of violet pigment was estimated 
quantitatively.  
 
MATERIAL AND METHOD 
Isolation and identification 
Chromobacterium violacein was isolated from soil. Samples  were collected from various 
places of Shri shivaji college then cultured on nutrient agar plates with optimum 
condition like pH 6, Temperature 200C and Tryptophan concentration 1mg/mL as a 
precursor for growth and violacein production (Fig 5). Identified on the basis of 
laboratory test like Colony morphology, Gram’s staining and Biochemical tests. It was 
found that Chromobacterium violaceum (MTRI7) is a Gram negative, facultative 
anaerobic, rod shaped bacterium that is considered being non –pathogenic [9]. Its 
colonies are lightly convex, not gelatinous, regular and violet, although irregular and 
non- pigmented colonies also found in anaerobic condition as violacein is produced only 
in the presence of oxygen [10].  
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Microorganism 
The MTRI7 strain isolated from soil and then identified by 16s r RNA technique used in 
this work (Fig3,4). 
 
Media 
The media used for enrichment and isolation of pigmented bacteria were Nutrient Agar 
with 0.1% Tryptophan , Nutrient broth and Mueller-Hinton Agar which were obtained 
from Himedia, India.  
 
Optimum Conditions  
For growth and production of violacein pigment in broth medium as well as on nutrient 
agar the Temperature required 200C, pH 6 and 1gm/mL Tryptophan used as precursor 
enhanced growth and violacein production [11, 12]. 
 
Production Violacein 
Due to vast application of Violacein it enhanced the production of pigment. It required 
the optimum condition for growth culture for C. violaceum  in Nutrient broth and 
Nutrient agar.  
Growth of bacterium by using soil extract agar (SEA) was reported by Innis and 
Mayfield at 200C and 00C. The results showed that the colonies which develope at 200C 
were totally pigmented where as colonies grown at 00C were non pigmented. When 
colonies grown at 0oC   incubated at 200C pigment production was at 200C [12]. 
The same observation was observed Nutrient Broth at 00C, 150C, 200C, and 250C. 
Growth was measured spectrophotometrically at 650 nm. Since result showed that 
violacein production at 00C, then experiment performed in which various concentration 
of tryptophan, a known precursor of violacein, were added to Nutrient broth in flask 
and Nutrient agar plates, growth and pigment production determined. The optimum 
and suitable pH for this experiment reported around 7.4 where the temperature of 
medium was 200C [12]. 
Extraction of Violacein  pigment 
Extraction of violacein from reaction mixture with ethyl acetate and evaporated the 
solvent under reduced pressure while filtered out the pigment, dried it and extracted it 
with alcohol [13]. 
Centrifugation is another possible way to extract the pigment as [14]centrifuged the cell 
first at 8000g for 5 minutes and the supernatant was discarded. The cell pellets were 
then rinsed with deionized water, followed by centrifugation to recover the cells by 
discharing the supernatant again. The recovered cells were fully mixed with ethanol. 
The mixture of the cells and ethanol was treated by ultra-sonication that there was no 
residual pigment in the cell pellet after the extraction.  
Anti-bacterial Activity of the Violacein  Pigment 
The antibacterial activity of the violacein pigment was tested by Agar-Cup Diffusion 
Method. Briefly 20 ml of Mueller Hinton Agar was poured into the Petri-dish and 8 mm 
well bored in the agar. 100µl of violacein extract was poured into the wells. The plates 
were incubated for 24 h at 37ºC and the zone of inhibition was measured in mm. The 
test was performed by swabbing of the growth inhibition zone of the plate and then 
swab was streaked onto Mueller Hinton agar plate and incubated aerobically at 37ºC for 
48 hours. The presence of growth in Mueller Hinton agar plate was interpreted as an 
inhibitory activity.  
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OBSERVATION 
Table No 1 : Anti-bacterial activity of violacein pigment 
Sr. no. Bacterium Zone of Inhibition 

1.  B. subtilis 21mm 
2.  S. aureus 29.5 mm 
3.  E. coli 26 mm 
4.  S. typhi 24.5 mm 
5.  K. pneumonia 53.5 mm 

 

 
Fig- 2 Graphical representation of anitibacterial acivity of Violacien pigment. 

Table No 1 

 
Fig3-Chromobacterium       
Violaceium 

        Fig4 -
Chromobacterium 
Violaceium(slant) 

   Fig5- Vilocein pigment 
production 
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Fig 6- Antibacterial activity of Violacein against Bacterium 

 
RESULT AND DISCUSSION 
Many studies have been made about investigation of antimicrobial property of violacein 
pigment, The studies conducted about antibacterial effect of violacein showed that 
violacein inhibited growth of gram positive as well as gram negative bacteria at 100ul 
concentration (Table1). The antibacterial action of a mixture of violacen and 
deoxydiolacein isolated from the bacterium MTRI7 strain was demonstrated against 
gram positive as well as gram negative bacterium it showed bactericidal effect. It was 
determined that the most sensitive bacteria is K. pnemonae which showed 53.5mm 
zone, while   B. subtilis showed 21 mm zone, S. aureus 29.5mm zone, E. coli showed 
26mm zone and S. typhi showed 24.5mm zone which were moderately sensitive to 
violacein pigment(Fig6). Antibacterial activity showed that there was no uniform 
response among bacterial strains in susceptibility can be attributed to differences in cell 
wall composition. The reason was referred to be difference in the structure of the cell 
walls [15]. Selective antibacterial activity may be due to several factors, including the 
charge density, structure of lipopolysaccharides and lipid composition of the 
cytoplasmic membrane in Gram-negative and Gram-positive bacteria [16]. Our results 
indicated that the chemistry of the pigments has significant influence on its 
antimicrobial activity. 
As per same result obtained in study of carotenoid extracted from Rhodotorula glutinis 
on some food pathogen, in which Salmonella enteritis B42 most sensitive while most 
resistant species was Bacillus [17]. 
Also Violacein pigment from RT102 strain was demonstrated against Gram positive B. 
lichenniformis, B. subtilis, B. megatherium, Staphylococcus aureus and Gram negative 
Psedomonas aeruginosa, at a high concentration of violet pigment could kill completely 
all the bacterium [18]. 
 
ACKNOWLEDGEMENTS 
The author  thankful to Prof. and Head Dr. Archana S. Pethe and Principal Dr. Shubhash 
Bhadange Shri Shivaji College of Arts, Commerce and Science for providing 
infrastructure facilities and their constant support for this study. 
 
 
 



Journal of Global Biosciences               Vol. 6(6), 2017 pp. 5077-5083 

ISSN 2320-1355  

http://mutagens.co.in                                                                                                                    5082 

REFERENCES 
1. Pattnaik P., Roy U, and Jain P. 1997. Biocolours Neo Generation Additives of 

Food. Indian Food Industry. 116 (5): 21-32. 
2. Tibor, C. (2007). Liquid Chromatography of Natural pigments and synthetic dyes. 

Journal of Chromatography library.71,1-591. 
3. Gauthier, M.G.J. and G.N. Flatau (1976) Antimicrobial activity of marine violet- 

pigmented alteromonas with special reference to the production of brominated 
coumpounds  Can. J. Microbiol. 22: 1612-1619. 

4. Morita, Y., K. Kondoh, Q. Hasan, Tamiya (1997) Purification and characterization 
of a cold-active protease from psychrotrophic Serratia marcescens AP 3801. J. Am 
he,. Soc. 74: 1377-1383. 

5. Natio, S. I. Shiga and N. Yamaguchi (1986) Antimicrobial activity of violet 
pigment produced by Janthinobacterium livudum isolated from Yudemen. 
Nippon Shokuhin Kogyo Gakkaishi 33: 759-763. 

6. DeMoss, R, D, and Happle, N. R. (1958).Nutritional Requirements of 
Chromobacterium  violacein. Department of Microbiology, Universityation and of 
IIinois. Urbana,77,137-141. 

7. Malik Kamla, Tokkas Jayanti and Goyal Sneh. 2012. Microbial Pigments: A 
review: International Journal of Microbial Resource Technology, 1 (4): 361-365. 

8. Rashid Md. M, Fakruddin Md., Mazumdar R M., Antibacterial activity of pigments 
Isolated from pigment forming soil bacteria British Journal of Pharmaceutical 
Research 4 (8)880-894. 

9. Rettori, D., and Duran N. (1988) Production,extraction and purification of 
violacein: Anantibiotic pigment produced with Chromobacterium violaceum. 
World Journal of Microbiology & Biotechnology, 14, 685-688. 

10.  Marlon, K., Daniela, D. M., Clarissa, A. S. C., Tiago, O. V., Regina, V. A., and Tina, B. 
C. P. (2006). Antioxidant properties of violacein: possible relation on its Biolocal 
function. Bioorganic & Medicinal Chemical. 14, 8307-8313. 18.  

11. Yoshitoshi Nakamura,Chikako Asada, and Tatsuro Sawada(2003) Production of 
Antibacterial Violet Pigment by Psychrochropic Bacterium RT102 Strain.Journal  
Biotechnology and Bioprocess Engineering 8 : 37-40. 17.  

12. Innis W. E., and  Mayfield. C. I.(1979). Effect of temperature on vIolacein in a 
psychrotrophic Chromobacteria from Lake Ontario Sediment. Ontario, Canada. 
Microbial Ecology. 5,51-56. 

13. Natalia, B., and Nelson, D by (2001). Violacein transformation by peroxiases and 
oxidases: implication on its biological properties. Journal of Molecular Catalysis B: 
Enzymatics. 11, 463-467. 

14. Yuan, L., Liyan, W., Yuan, X., Chong, Z., Xin-Hui, X., Kai, L., Zhidong, Z.,Yong, L., 
Guifeng, Z., Jingxiu, B., and Zhiguo, S. (2008). Production of violet pigment by a 
newly isolated psychrotrophic bacterium from a glacier in Xinijiang, China. 
Biochemical Engineering Journal. 43, 135-141. 

15. Singh, D., Ramesh K. Vandna M. and Parikshit T. 2007. Synthesis and 
characterization of complexes of cyclohexadeca-6, 8, 14, 16-tetraene and their 
biological screening. Transition Metal Chemistry., 32: 1051-1055. 

16. Devine, D.A. and Hancock, R.E. 2002. Cationic peptides, distribution and 
mechanisms of resistance. Current Pharmaceutical Design., 8(9): 703-714.  

17. Turkkan E. Antibacterial effect against some pathogen food born bacteria of 
carotenoida extracted from Rhodotorula glutinis. M.Sc. Thesis, 2007 Department 



Journal of Global Biosciences               Vol. 6(6), 2017 pp. 5077-5083 

ISSN 2320-1355  

http://mutagens.co.in                                                                                                                    5083 

of food Engineering Institude of Natural and Applied Science University of 
Cukurova, Adana Turkey. 

18. Duran M, Ponezi A N, Faljoni-Alario A, Texixeira MF, Justo G Z Duran N. 2012. 
Potential application of violacein: a microbial pigment, Medicinal Chemistry 
Research 21,7: 1524-1532. 


