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ABSTRACT

Objectives: The study was aimed at isolating and identifying violacein-producing bacteria from the different ecosystems.

Methods: The violet color pigment (violacein) producing bacteria was isolated and identified morphologically and genomically.

Results: A total of ten bacterial Chromobacterium sp. were isolated from different sources such as soil and water. The violacein productivity was
screened by the total isolates and the selected two strains were identified as Chromobacterium violaceum CV4 and Chromobacterium vaccinii CV5 by

morphologically and genomically.

Conclusion: In the present study, the two isolate was morphologically and genomically identified as Chromobacterium violaceum CV4 and
Chromobacterium vaccinii CV5, last one was found to be the novel strain from natural sources which possess a high violacein producing capability.
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INTRODUCTION

Natural products have an abundant source of compounds which have
proved as a useful antiviral chemotherapy for the infectious human
diseases [1,2] especially those originating from plant extracts and
fermentation broths from soil bacteria, which provide compounds that
are used directly as drugs or lead compounds for the synthesis of new
medicines [3].

The purple-colored pigment, violacein [3- (1, 2-dihydro-5-(5-hydroxy-
1H-indol-3-yl)-2-oxo0-3H-pyrrol- 3-ilydene)-1, 3-dihydro-2H-indol-2-
one], is produced mainly by the bacteria of genus Chromobacterium.
It has attracted increased interest owing to its important biological
activities and pharmacological potential. Violacein has strong
antibacterial effects making it a promising candidate as an antibiotic.
When administered in combination with other antibiotics, the impact
is more effective against the bacteria than the use of antibiotics [4]. The
pigment shows a strong anti-bacterial activity against several potentially
pathogenic bacteria such as Staphylococcus, Streptococcus, Bacillus,
Mycobacterium, Neisseria, and Pseudomonas. In addition, violacein has
a strong bactericidal [5], antitumor [6], antiviral [7], antioxidant [8],
and antiprotozoan activities [9-12]. Violacein is used as a biological dye,
though it exhibits various properties [13]. Therefore, it is very much
importance to discover the new microorganisms effectively producing
violacein with the better biological process.

Violacein-producing bacteria encompass various genera and found
in all types of natural environments, from marine to freshwater and
soil environments. A possible commonality is that violacein producers
are generally sessile bacteria which makes them more vulnerable to
predation [14]. It leads to the idea that violacein serves as some sort of
defense mechanism for producing strain or it provides these sessile bacteria
for some competitive advantage. Violacein has several kinds of bioactivity;
therefore, it is very much important to discover new microorganisms
effectively producing violacein with the better biological process [15].

Chromobacteriumviolaceumis the most studied bacterium in the violacein
production field. The pigment is also produced by other bacteria, such
as the psychotropic bacterium RT102 [13], Janthinobacterium lividum
(formerly known as Chromobacterium lividum) [16-19] and Alteromonas

luteoviolacea [20], but the yield and conditions of production are
different. The main aim of the study was to isolate novel violacein-
producing bacteria from natural sources like soil and water.

METHODS

Sample collection

Thirty-three samples of agricultural soil and water samples were
collected from the different localities at Trivandrum and Nedumangad
(Kerala) India. Thirteen samples were taken from the agriculture soil
irrigated with canal water, ten from agriculture soil irrigated with pond
water, and ten water sample from the well near the paddy fields.

Isolation of bacteria

The bacteria was originally isolated by plating the dilutions of soils and
water samples in the saline solution (0.9% NaCl) in the nutrient agar
and incubated at 37°C for 48 hrs. Individual colonies of bacteria which
varied in shape with the violet color colonies were picked up, and the pure
culture was sought by streaking in the nutrient agar. The bacterial isolates
were stored in the nutrient agar at 4°C and subcultured every 4 weeks.

Pigment production and extraction

The production profile of crude violacein was studied by growing
the strains in a 500 mL flask containing 200 mL of nutrient broth.
Fermentations were carried out at 37°C for 48 hrs with an inoculum
size of 3% (v/v) 24 hrs old culture (OD 660 approximately 1). After 48
hrs of the incubation period, broth was taken for the pigment extraction.

For fast and simple assay of violacein, the crude violacein separated
from the cells were measured as follows: (i) aliquots of 5mL fermented
broth were collected, centrifuged at 10,000x g for 5 minutes and the
supernatant was discarded, (ii) the cell pellets were then rinsed
with the deionized water, followed by centrifugation (10,000x g for
5 minutes) and decanting of supernatant, (iii) 5 mL ethanol (with a
purity of 99.7%) was added to the pellets and the cells were disrupted
by ultrasonication (200 Wand 10 minutes). The ethanol extract was
separated from the cells by centrifugation at 10,000x g for 5 minutes,
(iv) this extraction procedure was repeated until the cells were
completely bleached, and (v) all the supernatants were collected
as a crude violacein for measuring the violacein concentration. The
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absorbance of the ethanol solution from the crude violacein sample was
measured using an ultraviolet-visible spectrophotometer (Beckman
DU800, USA) (extinction coefficient of violacein = 10.955 L/(g cm) in
ethanol at 570 nm) [20].

Identification of bacterium

The bacterial isolates were identified on the basis of classification
schemes published in Bergey’s manual of systematic bacteriology [21].
To identify and characterize phylogenetically, a small violet punctiform
bacterial colony (designated as CV4 and CV5) was selected and identified
by using 16S rRNA gene sequencing analysis and a phylogenetic tree
was created by the MEGASOFT program [22].

RESULTS AND DISCUSSION

Isolation and screening of the violet pigment producing bacteria
Pigments are widely used in food, cloth, painting, cosmetics,
pharmaceuticals, and plastics. The uncontrolled application of the
synthetic pigment leads to serious health hazards and environmental
pollution. Hence, it is very important to find an alternative natural
pigment with the biodegradable and ecofriendly properties. Bacterial
pigments possess enormous efficiency as medicinally important products.
Violacein, a violet pigment produced by C. violaceum, has attracted much
attention in the recent years due to its pharmacological properties.

In this work, ten violet pigment producing bacterial species were
isolated from the thirteen different samples from the various places
in Trivandrum and Nedumangad, Kerala (Table 1). The isolates were

Asian ] Pharm Clin Res, Vol 9, Suppl. 3, 2016, 253-257

numbered as CV1-CV10. The colonies were round, convex, smooth,
and violet. The intensity of the purple color is increasing on prolonged
incubation from light to dark purple color. The pigments were produced
in colonies but not secreted when cells were grown on agar media. Soby
et al. [23] discussed that the colonies were initially cream-colored,
turning deep purple medial to a distal in the colony, the whole colony
becoming deeply pigmented by the third day. Some isolates produce
light purple color colonies. These ten isolates were examined for, the
violacein production in liquid media. The results showed that the
purple color pigment production was varied with the strains.

The physiological and biochemical characterization of bacterial isolates
has been done to confirm the genus. Based on the morphological and
partial biochemical characteristics, isolates found to be a motile, non-
spore forming, Gram-negative, rod-shaped bacterium with the violet
colonies in Nutrient agar, MacConkey agar, blood agar, and chocolate agar
plates, which gave a catalase positive reaction as described in Table 2.

All the isolates study showed similar biochemical characterization.
However, in citrate reduction and sugar fermentation studies some
variations we found. Our results were similar with the study of
Dall’Agnol et al. [24]. Their study stated that larger phenotypic variation
was observed in the citrate test and the oxidation/fermentation of
sucrose. This reflects the diversity of metabolic pathways to obtain the
nutrients from the environment.

The ten isolates were screened for the violacein activity, two
isolates Chromobacterium sp. CV5 and Chromobacterium sp. CV4

Table 1: Pigment producing bacteria isolated from the different sources

Isolates Sources
Cv1 Soil irrigated with canal water-Trivandrum
Cv2 Soil irrigated with canal water-Trivandrum
CV3 Soil irrigated with pond water-Nedumangadu
Cv4 Well water near paddy field-Trivandrum
CV5 Well water near paddy field-Nedumangadu
CvVe Soil irrigated with pond water-Nedumangadu
cv7 Soil irrigated with pond water-Nedumangadu
Cv8 Soil irrigated with pond water-Nedumangadu
Ccvo Soil irrigated with pond water-Trivandrum
CV10 Well water near paddy field-Trivandrum
Table 2: Biochemical characterization of isolates
Characteristics Cv1 Ccv2 Cv3 Cv4 CV5 Cve cv7 Ccvs CvV9 CV10
Catalse + + + + + + + + + +
Oxidase + + + + + + + + + +
Indole production - - - - - - - -
Methyl red - - - - - - - - - -
Voges proskeur - - - - - - - - - -
Citrate + + + + + + + + + +
Urease - - - - - - - - - -
Gelatinase + + + + + - + + - +
TSI A/A K/A A/A A/A AJA K/A K/A A/A A/A A/A
H,S production - - - - - - - - - -
Lysine decarboxylase - - - - - - - - - -
Arginine dihydrolase + + + + + + + + + +
Ornithine decarboxylase - - - - - - - - - -
Aesculin hydrolysis - - - - - - - - - -
Fermentation/oxidation
Glucose + + + + + - + - - +
Mannitol - - - - - - - - - -
Isositol - - - - - - - - - -
Sorbitol - - - - - - - - - -
Rhamnose - - - - - - - - - -
Sucrose - - - - - - - + + -
Melobiose - - - - - - - -
Arabinose - - - - - - - - - -
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showed the high violacein activity of 975 pg/L and 865 pg/L. Very

low violacein activity was found in the case of Chromobacterium
3 1000 sp. CV10 (449 pg/L) and CV1 (479 pg/L) (Fig. 1). The two isolates
E" Chromobacterium sp. CV4, Chromobacterium sp. CV5 (Fig. 2) were
£ 800 - used for the further study.
-]
Q
'g 600 - Identification of violacein producing isolates
g' 400 The two isolates, the 16S rDNA gene sequences of strains (Fig. 3)
§ (CV4 and CV5) were compared with the sequence to determine the
E 200 - relatedness of strains at the genetic level and the entire 16S rDNA gene
was sequenced from the each isolate. The sequence of 1244bp 16S rDNA
0 - of the isolated bacteria showed 100% similarity to C. violaceum for the
Cvl Cv2 (V3 (Cv4 CV5 CVe CV7 (V8 (V9 (V10 isolate Chromobacterium CV4 and 99% similarity to Chromobacterium
Isolates vaccinii for Chromobacterium CV5.

Fig. 1: Violacein production by the ten different isolates Molecular method was used for obtaining more taxonomic information.

DNA was isolated from the culture (isolate CV4 and CV5). Quality was

evaluated on 1.2% agarose gel; a single band of high-molecular weight
DNA has been observed (Fig. 4).

Phylogenetic tree (Figs. 5 and 6) constructed by MEGA SOFT showed
that the isolated bacterial culture CV5 is closely related to the C. vaccinii
strain KJ806485 and CV4 is related to C. violaceum strain KJ806351.
This study mainly revealed the isolation of C. violaceum CV4 and new
strain C. vaccinii CV5 in the Indian ecosystems. Previously this strain,
C. vaccinii was discussed in the Soby et al. [23], they isolated it from the
irrigation ponds associated with the wild and cultivated cranberry bogs
in Massachusetts, USA. Here, we also isolated this novel strain similar
to those ecosystems (well water near paddy field from Nedumangad).
The key point is that the violacein-violet pigment produced by the
various species is yet to be exploited and great potential in the

- various fields of cancer biology, biotechnological, industrial and
Fig. 2: Chromobacterium sp. CV4, Chromobacterium sp. CV5 clinical microbiology [23]. The selected two isolates would be used for

>SR264-CV4-16S
GGTGAGTAATGCGTCGGAATGTACCGTGTAATGGGGGATAGCTCGGCGARAGCCGGATTAATACCGCATACGCCCTG
AGGGGGAAAGCGGGGGATCGARAAGACCTCGCGTTATACGAGCAGCCGACGTCTGATTAGCTAGTTGGTGAGGTAAGA
GCTCACCAAGGCGACGATCAGTAGCGGGTCTGAGAGGATGATCCGCCACACTGGGACTGAGACACGGCCCAGACTCC
TACGGGAGGCAGCAGTGGGGAATTTTGGACAATGGGGGCAACCCTGATCCAGCCATGCCGCGTGTCTGAAGAAGGCC
TTCGGGT ITGTAAAGGACTT TTGTCAGGGAGGARATCCCGCTGGTTAATACCCGGCGGGGATGACAGTACCTGAAGAA
TAAGCACCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGTGCGAGCGTTAATCGGAATTACTGGGCGTAA
AGCGTGCGCAGGCGGTTGTGCAAGTCTGATGTGAAAGCCCCGGGCTTAACCTGGGAACGGCATTGGAGACTGCACAG
CTAGAGTGCGTCAGAGGGGGGTAGAATTCCACGTGTAGCAGTGAAATGCGTAGAGATGTGGAGGAATACCGATGGCG
AAGGCAGCCCCCTGGGATGACACTGACGCTCATGCACGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGT
CCACGCCCTAAACGATGTCAACTAGCTGTTGGGGGTTTGAATCCTTGGTAGCGTAGCTAACGCGTGAAGTTGACCGC
CTGGGGAGTACGGCCGCAAGGTTAAAACTCAAAGGAATTGACGGGGACCCGCACAAGCGGTGGATGATGTGGATTAA
TTCGATGCAACGCGAAARAACCTTACCTGCTCTTGACATGTACGGAACTTGCCAGAGATGGCTTGGTGCCCGAAAGGG
AGCCGTAACACAGGTGCTGCATGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCAA
CCCTITGTCATTAGT TGCCATCATTAAGTTGGGCACTCTAATGAGACTGCCGGTGACARAACCGGAGGAAGGTGGGGAT
GACGTCAAGTCCTCATGGCCCTTATGAGCAGGGCTTCACACGTCATACAATGGTCGGTACAGAGGGTTGCCAAGCCG
CGAGGTGGAGCTAATCTCAGAAAACCGATCGTAGTCCGGATCGCACTCTGCAACTCGAGTGCGTGAAGTCGGAATCG
CTAGTAATCGCA

>SR264-CV5-16S
GGTGAGTAATGCGTCGGAATGTACCGTGTAATGGGGGATAGCTCGGCGAAAGCCGGATTAATACCGCATACGCCCTG
AGGGGGAAAGTGGGGGACCGTAAGGCCTCACGTTATACGAGCAGCCGACGTCTGATTAGCTAGTTGGTGAGGTARAAG
GCTCACCAAGGCGACGATCAGTAGCGGGTCTGAGAGGATGATCCGCCACACTGGGACTGAGACACGGCCCAGACTCC
TACGGGAGGCAGCAGTGGGGAATTTTGGACAATGGGCGCAAGCCTGATCCAGCCATGCCGCGTGTCTGAAGAAGGCC
TTCGGGT TGTAAAGGACTT TTGTTCGGGAGGARAATCCCGCTGGTTAATACCTGGCGGGGATGACAGTACCGGAAGAA
TAAGCACCGGCTAACTACGTGCCAGCAGCCGCGGTAATACGTAGGGTGCAAGCGTTAATCGGAATTACTGGGCGTAA
AGCGTGCGCAGGCGGTTGTGCAAGTCTGATGTGAAAGCCCCGGGCTTAACCTGGGAACGGCATTGGAGACTGCACGA
CTAGAGTGCGTCAGAGGGGGGTAGAATTCCACGTGTAGCAGTGAAATGCGTAGAGATGTGGAGGAATACCGATGGCG
AAGGCAGCCCCCTGGGATGACACTGACGCTCATGCACGARAGCGTGGGGAGCARAACAGGATTAGATACCCTGGTAGT
CCACGCCCTARACGATGTCAACTAGCTGTTGGGGGTTTGAATCCTTGGTAGCGTAGCTAACGCGTGAAGTTGACCGC
CTGGGGAGTACGGCCGCAAGGTTAAAACTCAAAGGAATTGACGGGGACCCGCACAAGCGGTGGATGATGTGGATTAA
TTCGATGCAACGCGAAARAACCTTACCTGCTCTTGACATGTACGGAACTTGCCAGAGATGGCTTGGTGCCCGARAAGGG
AGCCGTAACACAGGTGCTGCATGGCTGTICGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCGCAACGAGCGCARA
CCCTITGTCATTAGT TGCCATCATTCAGTTGGGCACTCTAATGAGACTGCCGGTGACARAACCGGAGGAAGGTGGGEGAT
GACGTCAAGTCCTCATGGCCCTTATGAGCAGGGCTTCACACGTCATACAATGGTCGGTACAGAGGGTTGCCAAGCCG
CGAGGTGGAGCTAATCTCAGAAAACCGATCGTAGTCCGGATCGCACTCTGCAACTCGAGTGCGTGAAGTCGGAATCG
CTAGTAATCGCA

Fig. 3: 16SrDNA sequence of Chromobacterium CV4 and CV5
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Fig. 4: Polymerase chain reaction amplification of 16SrDNA amplicon on agarose gel
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Fig. 5: Phylogenetic tree for the isolate, Chromobacterium CV4

further studies on violacein including its therapeutical and industrial Trypanosoma activities. In the present work, an attempt was made to
application. isolate new violacein producing bacteria from the soil and water samples.
CONCLUSION On the basis of phylogenetic tree construction, we propose strain CV5

as the type strain of a novel species of the genus Chromobacterium,
Biopigments produced by bacteria possess enormous efficiency in (C. vaccinii CV5) which is first isolated from Kerala ecosystems. From ten
medicinally important products. Violacein, the major pigment produced isolates, two isolates C. vaccinii CV5 and C. violaceum CV4 were selected
by C. violaceum, has been shown to have antibiotic, antitumoral, and anti- for the further study which the warrants further investigation.

256



Vishnu and Palaniswamy

Asian ] Pharm Clin Res, Vol 9, Suppl. 3, 2016, 253-257

87

0.0020

Chromobacterium pseudoviolaceum - NR_114954
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Fig. 6: Phylogenetic tree for the isolate, Chromobacterium CV5
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