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Abstract
Bacteria are rich resources of natural pigments and can be formed 

by some bacteria. The bacterial species such as, Staphylococcus aureus, 
Pseudomonas aeruginosa, Sarcina maxima, Serratia marcenscens, 
Micrococcus roseus and Micrococcus luteus produce large number of 
pigments. Bacteria can produce various pigments such as carotenoids, 
melanins, quinones, flavins, monascins, prodigiosins, violacein and 
indigo. Carotenoids are yellow to orange red pigments present in 
varieties of plants, bacteria and fungi. Recently, carotenoids are used 
commercially for nutraceuticals, cosmetic and pharmaceutical purposes. 
The pigments produced by chromo bacteria can be used for applications 
in dairy, pharmaceutical, food and textile industries. Bacterial pigments 
potential clinical applications of pigmented secondary metabolites in 
treating several diseases and have certain properties like antibiotic, 
anticancer and immunosuppressive compounds. As florescence 
indicators the bacterial pigment dark spots appear where radicals have 
reacted with the pigment causing the overall Florescence emission to 
decrease over time, this assay can then be used to predict the rate of 
peroxy radical scavenging in human plasma. The potential of using 
pigment from Serratia marcescens to color five types of fabric namely 
polyester microfiber, acrylic, polyester, silk and cotton using tamarind 
as mordant. Chromo bacterium produce violaceum violet pigment 
violacein and its dyeing efficiency in different fabrics such as pure 
cotton, pure silk, jacquard rayon, pure rayon, acrylic, polyester, silk satin 
and cotton in textile industry.

Keywords: Pigment; Industrial application; Florescence indicator; 
Therapeutics and food coloring.

Introduction
Microbial pigments are the feature attribute of some bacteria 

to produce pigments which may be useful in recognition. Bacterial 
pigments tender shows potential possibility for various applications 
due to their improved biodegradability and higher compatibility 
with the environment [1]. Microbial pigments have broad area of 
application, mainly in food industries, pharmaceutical industries and 
textile industries. Food grade pigments such as β-carotene, Arpink Red, 
Riboflavin lycopene and Monascus pigments are used in food industry. 
In pharmaceutical industry pigments like Anthocyanin, Prodigiosin and 
Violacein are widely used to treat diseases. Several microbial pigments 
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are also used in textile industry [2]. Pigments are molecules 
that have color. Pigments are the natural coloring extracted 
from living organisms that serves as coloration. Pigments 
materials that change the color of reflected or transmitted 
light as the result at wave length. Some bacteria produce 
pigment as part of their normal metabolism including black, 
white, brown, golden, silver, florescent green, yellow or blue [3].

The microorganisms such as Pseudomonas aeruginosa, 
Staphylococcus aureus, Serratia marcenscens, Sarcina 
maxima, Micrococcus luteus, Micrococcus roseus, etc. 
produce large number of pigments and they were isolated 
from various sources [3]. Microorganisms can produce 
various pigments such as carotenoids, melanins, quinones, 
flavins, monascins, prodigiosins, violacein and indigo. 
Carotenoids are yellow to orange red pigments present in 
varieties of plants, bacteria and fungi. Recently, carotenoids 
are used commercially for nutraceuticals, cosmetic and 
pharmaceutical purposes [4]. The various types of pigments 
produced by microorganisms are carotenoids, melanins, 
flavins, monascins, violacein and indigo [5]. Bacterial 
pigments have many applications in current day to day life. 
The pigments produced by chromo bacteria can be used for 
applications in dairy, pharmaceutical and food [6].

Applications of Bacterial Pigments
Natural pigments are important alternate to the 

synthetic dyes in lots of industrial applications including 
cosmetics, textile, food, pharmaceutical and aquaculture 
industry. Besides coloring benefits, many natural pigments 
posses antimicrobial properties [7]. Bacterial pigments 
have wide area of application, principally in food industries, 
pharmaceutical industries and textile industries. Food grade 
pigments such as Monascus, β-carotene, Riboflavin lycopene 
and Arpink Red pigments are used in food industry. In 
pharmaceutical industry pigments like Anthocyanin, 
Prodigiosin and Violacein are widely used to treat diseases. 
Several bacterial pigments are also used in textile industry 
[2].

Bacterial pigments as food colorant
The development of foods with a pretty appearance 

is an important target in the food industry. Increasingly, 
food producers are whirling to natural food colors, since 
certain artificial color additives have demonstrated negative 
health issues following their consumption. Due to the lack 
of availability of natural food colorants, its demand is much 
sought especially in the food industry. This demand can be 
fueled by research to offer a more natural healthy way of 
coloring foods and provide a clean label declaration [8]. It is 
therefore, essential to explore various natural sources of food 
grade colorants and their potentials. Though many natural 
colors are accessible, bacterial colorants play a significant 
role as food coloring agent, because of its production and 
easy down streaming process. 

Industrial production of natural food colorants by 
bacterial fermentation has several advantages such as 
cheaper production, easier extraction, higher yields through 
strain improvement, no lack of raw materials and no 
seasonal variations [9]. Microorganisms could be made to 

produce colorants in high yield by inserting genes coding 
for the colorant, even colorants not naturally produced by 
microorganisms (e.g., turmeric) could be made in this way. 
These pigments are looked upon for their secure use as a 
natural food colorants and will not only help human health 
but also conserve the biodiversity, as harmful chemicals 
released into the environment while producing synthetic 
colorants could be stopped [10].

Bacterial pigments as fluorescence based indicators 
Bacterial pigments with florescence are used in 

laboratories to label antibodies and also indicate the 
progress at specific reactions. Pigment to chlorophyll is 
photosynthetic bacteria. It is essential because it captures 
light energy and then transfers it to the chlorophyll reaction 
centre. One application at phycoerythin as a fluorescence 
based indicator is to detect the rate of damage caused by 
free peroxy radicals. As peroxy radicals are added to the 
pigment dark spots appear where radicals have reacted 
with the pigment causing the overall Florescence emission 
to decrease over time, this assay can then be used to predict 
the rate of peroxy radical scavenging in human plasma.

Bacterial pigments in pharmaceutical industry 
Most studies are investigating microorganisms 

that have shown the efficacy and the potential clinical 
applications of pigmented secondary metabolites 
in treating several diseases and they also have 
certain properties like antibiotic, anticancer, and 
immunosuppressive compounds. Significant progress 
has been achieved in this field, and investigations of 
bioactive compounds produced by these microbes are 
rapidly increasing. As such, the number of compounds 
isolated from bacteria is increasing faster when compared 
with other sources [11]. Anthocyanins are involved in a 
wide range of biological activities that affect positively 
the health properties and decrease the risk of cancer, 
reduce inflammatory insult and modulate immune 
response [12]. Bacterial pigments defense from UV rays, 
acts as antioxidant, protects from extreme heat and cold, 
functions as anticancer and antimicrobial, acquisition of 
nutrients like nitrogen, carbon and iron [13].

The genus, Streptomyces or Serratia can produce a red 
substance of pyrrolylpyromethene skeleton, which is one of 
following substances: prodigiosin, metacycloprodigiosin, 
desmethoxy prodigiosin, and prodigiosin 25-C. These 
substances have been known to have an antibiotic and 
antimalarial effect, especially prodigiosin 25-C that shows 
immunosuppressant activity [14]. One major industrial 
application at bacterial pigments has nothing to do with 
the pigments visual properties. Some bacterial pigments 
are used to promote human health providing key nutrients 
and compounds that are needed by the body. Carotenes 
including the well-known compound β - carotene are a 
group at pigment responsible for many beneficial effects 
towards human health. β–carotene and astaxanthin (a 
xanthophyll) are produced by many kinds of bacteria and 
are essential in maintaining the yellow color of theretinal 
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macula, giving it the ability to act as sun block on certain 
parts of the retina [15]. 

Bacterial pigments in textile industry
The bright red pigment prodigiosin from Vibrio spp. and 

recommended that it could be applied to dye numerous fibers 
including wool, acrylics, nylon and silk [16]. The potential of 
using pigment from Serratia marcescens to color five types 
of fabric namely polyester microfiber, acrylic, polyester, silk 
and cotton using tamarind as mordant [17]. However, the 
dyeing performances are different, depending on the types 
of fiber. From the colorfastness testing, the dyed fabrics have 
the ability to preserve its color under numerous external 
conditions such as washing, perspiration and rubbing [18]. 
Dyeing will be performed by a simple procedure consisting 
of either dipping in the pigment extract or boiling with the 
bacterial cells. Color variation can be achieved by varying 
the rising time and the temperature of the dye bath. The red 
pigment prodigiosin and violet pigment violacein and its 
dyeing efficiency in different fabrics such as pure cotton, pure 
silk, jacquard rayon, pure rayon, acrylic, polyester, silk satin 
and cotton. Their results suggested that prodigiosin could be 
used to dye acrylic and for violacein intense colorations was 
observed in pure rayon, jacquard rayon and silk satin [19]. 

The applications of prodigiosin and violacein in batik 
making are a fashionable gown like dress worn mostly 
by woman in South East Asian region. The most popular 
motifs include flowers, leaves and geometrical design. The 
preferred samples were first drafted onto the fabric by a 
“Batik-Tulis” maker i.e., the painter, using pencil. Then, 
melted wax (mixture of beeswax and paraffin wax) was 
applied over the drafted design using a technique called 
“canting”. The beeswax holds the fabric while paraffin wax 
will allow cracking, which is a typical characteristic of batik. 
Wherever the wax has seeped through the fabric the dye will 
not penetrate. The fabrics were dyed using the extracted 
bacterial pigments using the brushing technique after 
waxing process [2,19].

Conclusion
Bacterial pigments are the feature attribute of some 

bacteria to fabricate pigments which may be useful in 
identification. Bacterial pigments tender shows potential 
avenues for various applications due to their improved 
biodegradability and higher compatibility with the 
medium and environment. The importance of pigment 
manufacture from bacteria encompass easy and fast growth 
in the cheap culture medium, colors of different shades 
and independence from weather conditions. Bacteria are 
employed for the industrial production of various pigments 
by using fermentation technology. These microbial pigments 
have broad area of application, mainly in food industries, 
pharmaceutical industries and textile industries. Bacterial 
colorants play a significant role as food coloring agent, 
because of its production and easy down streaming process. 
Fluorescence based indicator is to detect the rate of damage 
caused by free peroxy radicals. As peroxy radicals are added 
to the pigment dark spots appear where radicals have 
reacted with the pigment causing the overall Florescence 

emission to decrease over time. Anthocyanins are involved 
in a wide range of biological activities that affect positively 
the health properties and decrease the risk of cancer, reduce 
inflammatory insult and modulate immune response. The 
genus, Streptomyces or Serratia can produce a red substance 
of pyrrolylpyromethene skeleton, which is one of following 
substances: prodigiosin, metacycloprodigiosin, desmethoxy 
prodigiosin, and prodigiosin 25-C. Serratia marcescens 
produces the red pigment prodigiosin and Chromobacterium 
produce violaceum violet pigment violacein and their dyeing 
efficiency in different fabrics such as pure cotton, pure silk, 
jacquard rayon, pure rayon, acrylic, polyester, silk satin and 
cotton in textile industries.
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