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ABSTRACT 
The climatic condition now a day keeps on changing which affect our livelihood. There are a lot of 
reasons behind this but the most important reason is global warming. Global warming is mainly 
caused by Green House Gases (GHG) so it should be limited or checked in the environment.GHG 
includes methane, carbon dioxide, CFCs etc out of which carbon dioxide gas is the main culprit for 
global warming. Here in this article, it is elaborated that how this carbon dioxide gas is trapped by 
using microorganisms like bacteria. This article also includes the microorganism resilience in 
carbon dioxide rich environment. The advantage of carbon dioxide sequestration through bacteria 
is that, it is least cost effective and moiré environmentally sound. 
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INTRODUCTION 

There are many Green House Gases (GHG) 
present in atmosphere like nitrous oxide, 
methane, carbon dioxide etc. Out of these gases 
carbon dioxide is the main culprit (50% 
contribution in GHG) for global warming, 
gradual change in global temperature.1-6 The rate 
of increased of carbon dioxide conc. is 1.8 ppm 
per year and the background conc. of the gas is 
380ppm.The global temperature of earth has 
been increased 1.4 to 5.8 C by the year 2100 
(IPCC 2008). 
This increased carbon dioxide concentration is 
not only changing the global climate but also 
causes sea level rise. It is therefore important to 
have understanding of potential mechanisms, 
available now or in the future, to slow the rate of 
atmospheric carbon dioxide concentration 
increase.7 

The atmospheric carbon dioxide concentration 
can be slowed down by preventive measures like 
use of carbon less fuel or no carbon fuel.8.9 The 
no carbon fuel is still needed advanced 
technologies and improved efficiency so that the 
other options are to take away this increased 
carbon into other form either by minerals like 
olivine, calcite or through micro organism.10-13 

AIMS AND OBJECTIVES 
Here in this experiment, the bacteria which 

sequester carbon are isolated and 
characterized. The evaluation of potential for 
concentrating carbon is estimated by 
enzymatic assay. 

METHODOLOGY 
For the experiments, bacteria were obtained from 
the marble rock and the soil nearby the rock. 
These rocks were taken from Alwar, Rajasthan 
(India). These marble rock pieces were crushed 
in the laboratory and the crushed rock soil went 
to the LB media having pH 7. Microorganisms 
were grown in the LB media. These 
microorganisms were placed on LB agar 
containing plate and then undergo into Minimal 
Salt Media (MSM). 
In MSM there were some other ingredients also 
like (glucose 2 gram per liter) zinc chloride (0.02 
gram per liter) hepta hydro zinc sulphate (0.05 
gram per liter). The pH of the MSM solution was 
maintaining at 8. In MSM the other micro 
organism except bacteria were destroyed as the 
pH of the media was basic. So that only bacteria 
was present in the solution. The carbon dioxide 
stress was provided to the bacteria containing 
MSM solution. For this stress firstly, we were 
used the sodium bicarbonate, 8.41 gram per liter. 
We also used a carbon dioxide cylinder for 
providing carbon dioxide stress. *Author for correspondence 
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The bacteria which can survive in carbon 
stress was isolated and characterized by 16 ss 
RNA technique. The bacterial strains which 
can survive in high carbon dioxide stress are 
screened for the enzyme production. The 
growth rate of bacteria can also be measured 
with the help of spectrophotometer. 
The bacterial strains which can survive in 
high carbon dioxide stress are screened for 
the enzyme production. The rubisco and 
carbonic anhydrase enzymatic assay of 
bacteria was done. Enzyme assay for carbonic 
anhydrase was done according to Wilbur – 
Anderson. Reaction volume of 1 ml was 
prepared both for the blank and text mixture. 
Both the mixtures contained substrate 
solution 400µl, enzyme150µl and tris hydro-
chloric acid (tris HCl) solution 450µl. 
Substrate solution was prepared by mixing 90 
ml of 1 % (w/v). 
Calculation 
Units /mg enzyme = (∆ A348nm/min test - 
∆A348nm/min blank) (1000) (5) (mg enzyme 
l RM) 
1000 = conversion to micromoles 
5 = mill molar extinction coefficient of the p-
nitro phenol at pH 7.6 at 0°C 
RM = reaction mix 
Unit definition 
Multiply units / mg by 1.5 to obtain sigma 
units. 
Sigma unit definition 
One Wilbur – Anderson (W-A) unit will 
cause the pH of a 0.012 M Veronal buffer to 
drop from 8.3 to 6.3 per minute at 0°C (One 
W-A unit is essentially equivalent to one 
Roughton – Booth unit.) Enzyme assay were 
carried out after every step of purification. 

RESULTS AND DISCUSSION 
Bacterial growth measurement 
First the bacteria taken from the sample is grown 
in MSM and then OD is measured   (Fig. 1). This 
OD value shows the growth of bacteria. Bacterial 
growth is measured in for some days. Here 
carbon and energy source is glucose. 

Now that bacterial sample was enriched with 
Sodium bicarbonate stress.  The bacterial 
sample was enriched with different molar 
concentration of sodium bicarbonate as 10 m 
M, 20 m M and 50m M (Fig. 2). The bacteria 
adopted that carbon dioxide stress and grow 
more in 50 m M concentration having media. 
The bacterial growth in carbon dioxide 
enriched MSM medium was measured 
through OD value. The bacterial sample was 
enriched with carbon dioxide for some days. 
The bacterium was now growing in that 
carbon stress having media (Fig. 3). 
Here the bacterial growth increase as CO2 
stress increases. It shows that this bacterium 
is sequestering the carbon.  This  experiment  
shows  that  the  bacteria  used  is  good  for  
carbon sequestration.  Therefore identification 
and characterization of bacterial strain 16S-r 
DNA sequencing is done. 
Identification of the strain ‘B’ by 16S-
rDNA sequencing 
Genomic DNA of the strain was isolated and 
the PCR amplified 16S-rDNA was sequenced 
as already described in material and method 
section. By using four primers (two forward 
and two reverse), 1468 bp of the 16S-rDNA 
were sequenced with minimum mistakes.  
Sequenced data was compared and analyzed 
by existing database of Gene Bank. The 
bacterium identified was Staphylococcus 
aurus. 
Enzyme assay 
The enzyme present in bacteria captures 
carbon dioxide and formed products. Hence, 
the enzyme which helps in sequester of 
carbon is indentified and characterized with 
the help of enzyme assay. The enzyme assay 
help to identify the presence of enzyme which 
helps in sequester the carbon. The enzyme 
needed for sequestration of carbon is carbonic 
anhydrase. The carbonic anhydrase enzyme 
assay is made. Two type of enzymatic assay 
is done :  
1) Extracellular enzyme assay 
2) Intracellular enzyme assay 
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Fig. 1 : Bacterial growth in induced MSM 

 

Fig. 2 : Measurement of bacterial growth through O.D.  

Fig. 3 : Bacterial growth under CO2  stress 
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Extra cellular enzyme assay 
Here the enzyme activity is low because most of 
the enzyme is present intracellularily (Table 1). 

Intra cellular enzyme assay  
Most of the enzyme is present intracellular so 
that here enzyme activity is more (Table 2). 

Table 1 : Extra cellular enzyme activity 

S/N Activity per min. Activity Specific activity Sigma unit 

1 1.136 1136 3.450 5.175 

2 2.379 2379 7.301 10.951 

3 0.967 9670 3.196 4.974 

4 0.843 8430 2.949 4.423 

5 0.624 6240 1.897 2.845 

Table 2 : Intra cellular enzyme activity 

S/N Activity per min. Activity Specific activity Sigma unit 

1 3.84 3840 10.800 16.200 

2 4.86 4860 14.665 21.997 

3 4.52 4520 12.593 18.889 

4 3.88 3880 14.439 21.658 

5 3.86 3860 12.383 18.574 

CONCLUSION 
In this experiment, the bacterium is identified 
which can alive in carbon dioxide stress 
condition. The  growth  rate  of  bacteria  is  
calculated  by  measuring  OD  which  indicates  
its adaptability in the carbon stress condition. 
The enzymatic assay of the bacterium tells about 
the carbon sequestering potential of bacteria. The 
use of bacteria in carbon sequestration is a 
potential carbon sink. Carbon sequestration 
through microorganism is environmentally sound 
and economically viable also. The bacteria 
Staphylococcus aurus has potential to capture 
carbon dioxide.  
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