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We have isolated some intracellular pigmented (Red, yellow, pink and orange colour 
colony) bacteria from West Bengal and Odisha state. It was screened for biochemical test 
and pigment production, protease activity and gelatin liquidation works. In this study, 
two types of bacteria (AD2 & SOM3) isolated from coal powder and other two types of 
bacteria (ADA4 & DM5) isolated from soil sample using serial dilution method. Other 
study focused that; all bacterial strain growth on temperature was also looked into the 
different condition. Colony formation allows to determine the number of bacteria in 
NAM, the cell density in the all bacterial strain is count. ADA4 has highly protease 
activity see in CMC agar and Skimmed milk agar.Hence microbial pigment production is 
one of the emerging fields of research to demonstrate its potential for various industrial 
applications and Bio-research works. 
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Colour is a vital constituent and it is 
probably one of the first characteristics 
perceived by the senses. Natural colours are 
generally extracted from fruits, vegetables, 
roots and microorganisms and are often 
called “biocolours” because of their 
biological origin (Pattnaik et al., 1997). 
Natural pigments can be obtained from two 
major sources, plants (Mizukami et al.,1978) 
and microorganisms (Ryu et al., 1989). 
Microbial pigments are of industrial interest 
because they are often more stable and 
soluble than those from plant or animal 
sources (Gunasekaran et al.,2008). 
Microorganisms can grow rapidly which 
can lead to high productivity and can 
produce a product throughout the year 
(Jiang et al., 2005). Microorganisms have 
been used for a long time for production of 

molecules like antibiotics, enzymes, 
vitamins, texturizing agents and so on. 
There is a growing interest in the food 
industry in the use of natural ingredients 
(Falk et al., 1983). Ingredients such as 
colorants are considered natural when 
derived from biological sources like plants 
or microorganisms. Some natural colorants 
have commercial potential for use as 
antioxidants. The microbial pigments are 
produced for applications in food, 
cosmetics or textiles Yusof (2006). 
Microorganisms produce various pigments 
like carotenoids, melanin, flavones, 
quinines, and more specifically monascins, 
violacein or indigo describe byDufosse 
(2006). Which are different pigment 
producing bacteria, Staphylococcus aureus 
Produces Golden yellow pigment, Serratia 
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marcescens produces red pigment, 
Micrococcus lutes produce yellow, 
Micrococcus roseus produce pink, 
Staphylococcus roseusproduce red, and 
Pseudomonas cynzatha produces yellow 
pigment (Ahmad et al., 2012; Harley, 2007). 
Bacteria produce pigments for various 
reasons and it plays an important role. 
Some bacteria such as cyanobacteria have 
phycobilin pigments to carry out 
photosynthesis describe by MacFaddin 
(1980). Carotenoids are a group of bioactive 
compounds and that’s are responsible for 
bright yellow, orange, red pigments of 
various plants, microorganisms and 
animals (Wilhelm et al., 1996) and are 
widely distributed in nature (Goodwin et 
al.,1988). These pigments have an important 
function to act as protective agents against 
oxidative damage (Scolnik et al.,1995). 
Recently carotenoids have attracted greater 
attention due to the beneficial role on 
human health. Carotenoids can inhibit 
various types of cancer and it enhanced the 
immune response (Krinsky et al., 2005). It 
also protects “life style related” diseases 
such as cardiovascular disease and age 
related macular degeneration due to their 
antioxidant activity and pro vitamin A 
function (Young et al., 2001).  
 
Materials and Methods 
Isolation and of bacteria 
AD2 and SOM3: The bacterial strain was 
isolated from coal of Nabarun, 
Murshidabad, West Bengal-742236 India 
(Latitude-24.7815547; Longitude-
87.9110672). The sample was serially 
diluted at 10-5 and dilution samples were 
plated onto nutrient agar medium. After 24 
hours, we see that (AD2-Redish and SOM3-
yellow) colony appeared. Pure culture was 
obtained by streaking 6 times in King’s B 
medium and nutrient agar medium. Then 
the preservation for future we added 20% 
glycerol in pure culture and store at -200C 
Dubey (2007). The samples were incubated 
for 48 h at 37ºC with vigorous shaking at 
150 rpm, to provide aeration for the bacteria 
 

ADA4 and DM5: The sample was collected 
from soil of Puri, Baliopanda-752001 
Odisha (Latitude-19.8133822; Longitude-
85.8314654).The soil sample was serially 
diluted at 10-6 and 100µl dilution samples 
were plated onto nutrient agar medium. 
After 48hours, we see that (ADA4-orange, 
DM5-pink) colony appeared. Pure culture 
was obtained by streaking 4 times in King’s 
B medium. Then the preservation for 
future, are same procedure following AD2 
and SOM3.  
 
Biochemical characteristics 
Indol Test  
Indole test is used to determine the ability 
of an organism to spilt amino acid 
tryptophan to form the compound 
indoledescribe by Dubey (2007).Inoculate 
the test bacteria in tryptophan broth with 
broth culture or emulsify isolated colony of 
the test organism in tryptophan broth. 
Incubate at 37°C for 28 hours in ambient air. 
Add 0.5 ml of Kovac’s reagent to the broth 
culture (MacFaddin, 1980).Positive: Pink 
colored rink after addition of appropriate 
reagent and Negative: No color change 
even after the addition of appropriate 
reagent. 
 
MR-VP 
Lightly inoculate the tube from a single 
colony, preferably 24 hour culture. Slightly 
loosen the cap and incubate the tubes at 
28°C for 48 hours.  After incubation, use a 
sterile pipette to remove 1mL aliquots and 
place into two small tubes describe by 
Aneja (2003).  One tube is for the methyl red 
test and the other for the Voges-Proskauer 
test. Add 5 drops of methyl red to one tube. 
Read the result immediately. For the Voges-
Proskauer test add 15 drops of Voges-
Proskauer a reagent (Mesaros et al., 2007). 
Mix well to aerate the sample. Add 5 drops 
of Voges-Proskauer B to the tube and mix 
well to aerate the sample. Read the results 
within 5 minutes. M-R: A red color at the 
surface is considered a positive result. A 
negative test is indicated by a yellow color 
at the surface. V-P: A positive test is 
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indicated by a pink-red color developing 
within 5 minutes. 
 
Catalase activity 
The purpose is to see if the microbe has 
catalase, a protective enzyme capable of 
destroying the dangerous chemical 
hydrogen peroxide. Growth from an 
overnight culture of the microbe is smeared 
on a microscope slide (Aneja, 2003). A drop 
of 3% hydrogen peroxide is added (Rollins, 
2009). If copious bubbles are observed, the 
microbe is positive for catalase. 
 
Hydrogen sulfide production 
After degradation Hydrogen sulfide, this 
can be easily detected on Kligler’s agar by 
formation a black precipitate at the stabbing 
side. It can be examined by using the PH 
indicator phenol red in the medium (Aneja, 
2003). 
 
Phenylalanine Deaminase test 
An inoculum from a pure culture is 
transferred aseptically to a sterile tube of 
phenylalanine agar to streak the slant. The 
butt of the tube need not be stabbed 
(Raducanescu et al.,1986). The inoculated 
tube is incubated at 370C for 24 hours. After 
incubation, five drops of 10% ferric chloride 
and five drops of 0.1N HCl are added and 
the tube is gently shaken (Buiuc et al., 2009). 
A positive result is indicated if a green color 
develops within five minutes. 
 
Casein Hydrolysis   
Casease is an exo-enzyme that is produced 
by some bacteria in order to degrade casein. 
Casein is a large protein that is responsible 
for the white color of milk (Rametteet al., 
2003). This test is conducted on milk agar 
which is a complex media containing 
casein, peptone and beef extract (Brown et 
al., 1970). Those bacteria can produce 
casein, and then there will be a zone of 
clearing around the bacterial growth. 
 
Urease Test 
The urease test identifies those organisms 
that are capable of hydrolyzing urea to 
produce ammonia and carbon dioxide. It is 

primarily used to distinguish urease-
positive. Prepare this UTM medium 
(Peptone-1gm, Dextrose-1gm, Sodium 
chloride-5gm, Potassium phosphate, 
monobas-2gm, Urea-20gm, Phenol red-
0.012gm, Agar-15gm, dH2O-1lit.) and 
added 100µl bacterial culture Dubey (2007). 
After one day results are appeared.  
 
Gelatin hydrolysis 
Gelatin hydrolysis test is used to detect the 
ability of an organism to produce gelatinase 
(proteolytic enzyme) that liquefy gelatin 
describe by Harley& Klein (2007).  
Hydrolysis of gelatin indicates the presence 
of gelatinases (Aneja, 2003). Inoculate a 
heavy inoculum of test bacteria (24 hour 
old) by stabbing 5 times  on the tube 
containing nutrient gelatin medium (Chen 
et al., 2006). Incubate the inoculated tube 
along with an inoculated medium at 35°C, 
or at the test bacterium’s optimal growth 
temperature, for up to 2 weeks (Leboffe et 
al., 2010). Remove the tubes daily from the 
incubator and place in refrigerator (4oC) for 
30 minutes (until control is gelled) every 
day to check for gelatin liquefaction 
(Madigan et al., 2012; McDade et al., 1959). 
Positive: Partial or total liquefaction of the 
inoculated tube (inoculated control medium 
must be completely solidified) even after 
exposure to cold temperature of ice bath or 
refrigerator (4oC), Negative: Complete 
solidification of the inoculated tube even 
after exposure to cold temperature of ice 
bath or refrigerator (4oC). 
 
Bacterial growth under stress temperature 
(Tm) 
To determine the effect of temperature (Tm) 
(0-600C), the extent of growth of the isolate 
was determined by measuring the O.D.660 of 
spent culture at the aforementioned 
conditions. 
 
Bacterial growth under high pH 
The ability of the strain to adapt to pH, 
stress may be important for the several of 
the bacteria during drought and different 
physiological condition. In order to find out 
the optimal condition for growth of the test 
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bacteria, the effect of pH levels on the 
development was examined (Mitra et 
al.,2014)  
 
Cell density 
A bacterium growing on an agar surface 
also divides. Since most bacteria are not 
very motile on a solid surface, the progeny 
bacteria remain very near the location of the 
original bacterium. Colony formation 
allows one to determine the number of 
bacteria in a culture describe by Freifelder 
(2006).     
 
Pigment production 
AD2, SOM3, ADA4 and DM5 strain were 
grow in various culture medium. For 

confirm fresh sample were raised from 
glycerol stock and incubated for 48 hours at 
280C with shaking at 250 rpm. A loopful of 
resulting bacterial culture suspension was 
streaked onto NAM and King’s B medium. 
After 48 hours, take resulting (colony 
colour, size) of bacterial colony.    
 
Results and Discussion 
Morphology of the isolated strains 
After the complete of staining procedure, 
see (40X & 100X) under microscope, that 
four bacterial strains were different types of 
gram nature and colony shape. Results are 
shown in Table 1.  

 
Table 1 Morphological, pigment production of the isolated strain 

 
Sl. No. Bacteria Name Colour of Colony Gram-Nature Morphology 

1. AD2 Red +ve Rod 
2. SOM3 Yellow +ve Small rod 
3. ADA4 Orange −ve Rod 
4. DM5 Pink −ve Small 

Legend: [+ve]: gram positive;[-ve]: gram negative 
 

Biochemical characterizations of the 
isolated strain 
Biochemical test in order to determine the 
physiology of the isolated strain, a series of 
biochemical tests were performed (Tab-2& 
4).   
 
Growths under different temperature and 
pH 

The ability of the bacterial strain to adapt to 
temperature, stress may be important. In 
this condition, inoculated four bacterial test 
samples for 48 hours, then take the 
resulting data at 660 nm in UV/Visible 
Spectrophotometer (Fig. 1 to 4: growth 
under temperature; Fig. 2 to 8: growth 
under pH). 
 

 
Table 2. Biochemical Test 
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Pigment production  
All bacterial strain was re-culturing in 
nutrient agar medium at 370C. After 24 hrs, 
SOM4 and DM5 strain were clearly 
developed yellow and pink pigment 

colony. Next 48 hrs, we see ADA4 and AD2 
are developed orange and red pigment 
colony. Results are shown in Table 1 & 3 
and fig 9. 

 
Table 3 Bacterial growth rate and pigment production rate 

Sl. No. Bacterial name Growth Rate  Pigment production 
  King’s B NAM Colour 

formation 
Zone 

1. AD2 + +++ ++ ++ 
2. SOM3 +++ +++ +++ +++ 
3. ADA4 + ++ ++ ++ 
4. DM5 +++ +++ +++ +++ 

Legend: +++: High, ++: Medium, +: Low

 
Figure 9.  Pigment production rate 

 
Protease activity  
Protease assays are widely used for the 
investigation of protease inhibitors and 
detection of protease activities. The method 
is based on the speed at which the enzyme 
hydrolyzes ethyl lactate 30% (v/v) at pH 
6.8 (Aneja, 2003). The lactic acid which is 
formed is titrated with sodium hydroxide 
and the consumption of the latter recorded 
as a function of time. In this study ADA4 
bacterial strain has highly protease activity 
as following the results (Tab-2). 
 
Cell density of the isolated strains 
Colony formation allows to determine the 
number of bacteria in a culture.  Then 

0.6mL of 10-6 fold dilution of the culture is 
plated. Result are shown in Tab-5.  
 

Table 4 Enzyme Production 
Sl. 
No. 

Bacterial 
name 

Cellulose Protease 

1. ADA4 1.00±0.05 1.10±0.05 
2. DM5 1.10±0.03 1.20±0.05 

 
Table 5 Cell density 

Sl. no. Strain name Cells (cells/ml) 
1. AD2 1.5×108 
2. SOM3 2×109 
3. ADA4 1.2×108 
4. DM5 2×109 

 
 

AD2 SOM3 ADA4 DM5

RA
TE

BACTERIAL NAME

PIGMENT PRODUCTION AD2

SOM3

ADA4

DM5
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Conclusion 
The present study was an attempt to 
demonstrate the multifunctional property 
of this strain. This report highlights the key 
role of bacterial pigmentation, growth on 
pH &temperature and cell density. We see 
that DM5, ADA4 and SOM3 has different 
unique performing property. All strain, 
ability, one of the emerging fields of 
various biological research and industrial 
application.   
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