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ABSTRACT
Biopigments are microbial product which has greater impact over chemically synthetic pigments.
The problems of synthetic/artificial pigment causing toxicity and carcinogenicity in the human
body decrease its use. Therefore, interest in natural pigment production is increasing. Certain
organism like Micrococcus luteus has the ability to produce carotenoids, a compound which is
yellow colored pigment, having antimicrobial properties. The aim of this work is to produce
biopigments from agro-industrial waste to bring down the production cost and reduce the organic
load from the environment and use the product as antimicrobial agent. Brewer’s spent grain was
used as substrate for the production of yellow pigment using Micrococcus luteus. Pigment
production was achieved by solid-state fermentation (SSF) and incubated at 37°C for 96 hrs at
pH 6. The extraction of Micrococcus luteus pigment is done by using solvent for extraction i.e.
methanol is used as solvent. The antimicrobial activity of crude pigment was checked by Gram-
positive and Gram-negative bacteria i.e. Escherichia coli, Pseudomonas aeruginosa,
Staphylococcus aureus, Bacillus subtilis. The crude pigment showed promising antimicrobial

activity against i.e. Escherichia coli (28+0.50 mm), Pseudomonas aeruginosa (26+0.23 mm),
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Staphylococcus aureus (23+0.19 mm), Bacillus subtilis (21£0.12 mm). From the results, it was

concluded that crude pigment extracted from the strain of Micrococcus luteus was able to act

against both Gram-positive and Gram-negative bacteria.
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INTRODUCTION
Color is a fundamental component and is
probably one of the first feature manifested
by our senses. Since, the synthetic colors are
toxic, it is essential to produce colored
pigments from natural resources. Hence,
Biocolorants can be one of the alternatives to
artificial color for addition into any food
material. These are basically those coloring
agents, which are obtained from the
biological sources such as plants, animals
and microbes as sources of natural pigments.
These natural colors are generally extracted
from fruits, vegetables, seeds, roots and
microorganisms and are often called as
“biocolors” due to their biological origin [1].
Microbial pigments pose no seasonal
production problems. Micrococcus luteus
was originally isolated by Alexander Fleming
in 1929 as Micrococcus lysodeikticus.
Micrococcus luteus has also been isolated
from 120 million old block of amber [2].
Micrococcus  was used as  primary
experimental microbe in Fleming discovery
of lysozyme, because of this reason it
useful in

becomes microbiology and

medicine. It is also useful in bio-remediation,

biodegradation of many environmental

pollutants and  biotechnology. The
microorganism has also been over exploited
for its proficiency in isoprene synthetic
reactions in chemical and pharma industries
[3, 4]. It is capable of survival under stress
conditions such as low temperature,
starvation. Micrococcus luteus on normal
flora breakdowns some compounds present
in sweat that produce unpleasant body odors.
MATERIALS AND METHODS

Bacterial Strains: Bacterial strains used for
study are Escherichia coli, Pseudomonas
aeruginosa, Staphylococcus aureus, Bacillus
subtilis.

Antimicrobial activity of Crude pigment
extracted from Micrococcus luteus

The antimicrobial activity of Micrococcus
luteus was performed by agar well diffusion
method [7]. The media preparation was done
by 2.8g of Nutrient agar was dissolved in
100ml of distilled water in air dried conical
flask and it was boiled on a hot plate to
dissolve the components and then cotton
plugged. The media was sterilized in an

autoclave for 15min at 15psi. The sterilized
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nutrient agar was poured in the petriplate [5].
After solidification, the 18hr old broth
cultures of test bacterial pathogens (20ul)
were inoculated by making a lawn on
nutrient agar by using sterile cotton swab,
and after that three wells were made on the
nutrient agar of 6 mm diameter. One well
was positive control in which antibiotic
tetracycline (80ul) was poured and in second
well methanol (80ul) was poured and in third
well crude pigment (100ul) extracted from
Micrococcus luteus was poured. After filling
the wells the plates were incubated at 37°C
for 24 hrs and the diameter of the inhibition
zone was measured. The experiment was
performed in triplicate [6].

RESULTS AND DISCUSSION

The antimicrobial activity of crude pigment
from Micrococcus luteus was assessed by
agar well diffusion assay [7]. As clear from
Table 1 and Fig. 1, 2, 3, 4 28+0.50 mm zone
of inhibition was observed for Escherichia
coli, 26+0.23 mm for Pseudomonas
aeruginosa, 23+0.19 mm for Staphylococcus
aureus, 21+0.12 mm for Bacillus subtilis.
Out of four tested bacteria maximum
antimicrobial

Escherichia coli (28+0.50 mm) and least

activity was shown by

activity was observed for Bacillus subtilis

(21£0.12 mm). As per the literature

surveyed, the antibacterial activity of

pigment produced from Micrococcus luteus
KF532949 showed highest zone of inhibition
in  Staphylococcus sp., Klebsiella sp.,
Pseudomonas  sp., at  50ul, 100ul
concentration, when compared to
Escherichia coli. The negative result was
observed with Streptococcus sp. [8].
Antimicrobial activitiy of pigments from
microbial sources have been reported earlier.
Yellow pigmented Pseudoalteromonas sp.
produced pigment which inhibited growth of
S. aureus and Pseudomonas aeruginosa [9].
Antimicrobial activity of violet pigment from
psychrotrophic strain of Janithino bacterium
lividum, which inhibited growth of Bacillus
licheniformis, Bacillus subtilis, B.
megaterium, Staphylococcus aureus and
Pseudomonas aeruginisa, when used in
higher concentration caused death of cells
[10].

The psychrotrophic bacterial strains i.e.
Sanguibacter antarcticus KKI13 (yellow),
Kocuria turfanensis KK7 and K. rosea KK12
(pinkish orange) and Planococcus maritimus
KK21 (orange) showed antibacterial activity.
The yellow/orange pigments showed
antibacterial activity against gram-positive
bacteria (Bacillus cereus and Staphylococcus
aureus) and also for gram-negative bacteria,
(Vibrio cholera). Pigment extracted from

any of the isolate did not inhibit the growth
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of gram-negative bacteria i.e. Shigella
dysenteriae, while growth of Bacillus cereus
was not inhibited by pigment extracts from S.
antarcticus ‘and P. maritimus [11]. The

antibacterial activity of extracted pigment

production from MFS5 strain was produced by
solid state fermentation and pigment was
extracted by ethyl acetate. Ethyl acetate
extract of strain MF5 showed maximum of

22 and 17 mm of zone of inhibition against

was studied by paper disc diffusion method

Bacillus sp., and Staphylococcus aureus

100pg/disc  concentration. The pigment respectively [12].
Table 1: Antimicrobial activity of crude pigment extracted from Micrococcus luteus

Test Organisms Control Methanol Zone | Pigment Zone of Inhibition Antibiotic (Tetracycline)

of Inhibition(mm) (mm) Zone of Inhibition (mm)
1. Escherichia coli - 28+0.50 40+0.35
2. Pseudomonas aeruginosa - 26+0.23 38+ 0.23
3. Staphylococcus aureus - 23+0.19 39+0.29
4.  Bacillus subtilis - 21+0.12 37+0.19

Where: - (No activity), Value are expressed as Mean+SD.

Fig. 1 and 2: Antimicrobial activity of crude pigment from Micrococcus luteus against Escherichia coli and Pseudomonas
aeruginosa, where Ab: Antibiotic (Tetracycline),C: Control (Methanol), P: Pigment (Pigment + Methanol)

Fig. 3 and 4: Antimicrobial activity of crude pigment from Micrococcus luteus against Staphylococcus aureus and Bacillus
subtilis where Ab: Antibiotic (Tetracycline), C: Control (Methanol), P: Pigment (Pigment + Methanol)

IJBPAS, November, 2016, 5(11)

2760




Heer K and Sharma S

Research Article

30 7
25 A
20 A
15 A
10 A

Zone of Inhibition

B Pigment Zone
of Inhibition

Pseudomonas
aeruginosa

Escherichia
coli

Staphylococcus

Microorganisms

Bacillus

aureus subtilis

Fig 5: Graphical representation of antimicrobial activity of crude pigment from Micrococcus luteus against Escherichia
coli, Pseudomonas aeruginosa, Staphylococcus aureus and Bacillus subtilis.

CONCLUSION

In this investigation, the crude pigment
isolated from Micrococcus Iuteus showed
promising antimicrobial activities against the
microorganisms. Further, purification may
give better antimicrobial compound. The
findings indicate the possible exploration of
these pigments as natural coloring agents in

food and pharmaceutical industries.
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