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Abstract 

Chromium (Cr), a transition metal, is one of the major sources of environmental pollution. It is 

discharged into the environment through the disposal of wastes from industries like leather 

tanning, metallurgical and metal finishing etc. In the environment chromium occurs mainly in 

trivalent and hexavalent forms. The hexavalent chromium (Cr6+) compounds are comparatively 

much more toxic than those of trivalent chromium (Cr3+). The tanning industry, which 

commonly utilizes chrome liquor in the tanning process, discharges the effluents into the 

environment containing chrome salts in excess of the maximum permissible limits. Sludge 

deposition from such effluents, therefore, provides a natural environment for enrichment of 

chromium-resistant bacteria.  

In this project we took water samples from various sources and checked their physical 

parameters as Biochemical Oxygen Demand (BOD), Total Dissolved Solid (TDS), Total 

Suspended Solids (TSS), Temperature and PH. With the help of these we analyzed factors which 

helped us in taking appropriate sample for our study, chromium levels in samples can be checked 

by using Atomic absorption spectrophotometer (AAS) technique. After checking physical 

parameters we finally took polluted soil and by the help of serial dilution and plating procedure 

we tried to find out chromium degrading bacteria, which may be further employed in 

bioremediation of water samples polluted with Cr6+. 

Introduction 

The chromium (Cr), a toxic heavy metal, is a major contaminant in tannery waste, and its 

accumulation in soil and water is an environmental issue of increasing public concern in India 

particularly in Kanpur [1]. The present study deals with isolation, identification and 

characterization of chromium resistant bacteria were isolated from tannery effluent collected 

from Kanpur [2]. 
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In the present study Bacillus species were isolated and screened for bioremediation applications 

[3]. The quantifiable analysis showed Bacillus flora in septclean 154 x l05 CFU/ml in nutrient 

agar and 243 x 105 CFU/ml in nutrient agar containing glucose [4]. In river sediment, the 

Bacillus flora in the nutrient agar was 59 x 105 CFU/ml and 104 x 105 CFU/ml in nutrient agar 

containing glucose while the marine sediment in nutrient agar 48 x l05 CFU/ml and 69 x l05 

CFU/ml in nutrient agar ontaining glucose [5]. The isolates were found to be gram-positive, rod 

shaped, spore forming motile bacteria [6]. Several biochemical tests were performed. Bacillus 

species showed their richness in protease, amylase, gelatinase, catalase, cellulase and urease 

enzymes [7]. Fermentation capability for different sugars like glucose, sucrose, lactose, maltose 

and mannitol was determined [8]. The three species of Bacillus were predominant which include 

Bacillus subtilis, Bacillus polvmyxa and Bacillus megaterium in septclean samples while in 

sediment sample Bacillus subtilis was found to be the common inhabitant [9]. The Bacillus 

isolates from septclean flora and sediments showed good potential in reducing coliforms from 

polluted aquarium water, dye reduction and oil degradation [10]. Efficiency for dye reduction 

and growth in oil was also high. The Bacillus flora proved an excellent agent for bioremediation 

in aquarium water tanks and their application can be extended further in treating waste water 

effluent from industries and to the polluted environment. 

Results 

 

Figure 1: Physico-chemical characteristics of industrial waste 
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Figure 2: Isolation of bacteria from the industrial effluent. 

 

 

Figure 3: Experimental setup for isolation of chromium resistant bacteria 

Conclusion 

In this work, chromium resistant bacteria were isolated from tannery effluent. The isolated 

bacteria were able to tolerate significant amount of chromium (0.66gm/L). The bacteria isolated 

were found to be gram positive, rod-shaped, spore forming and possessed the capacity to produce 

mixed acid on fermentation of glucose. The isolated bacteria were not able to utilize tryptophan 

due to insufficiency in producing the enzyme tryptophanase, while they were able to utilize 

starch and hydrogen peroxide due to the production of enzymes amylase and catalase 

respectively.  
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Further, molecular characterization of the chromium-resistant isolates can be performed by 

sequencing of 16s rRNA in order to determine the relative closeness of the isolated strain to the 

other well-characterized strains. 
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