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Industrial wastes are capable of polluting the soil and groundwater, are 

taken into account as a possible environmental polluting agent 

throughout the earth. Chromium (Cr), a virulent serious metal, could be 

a major constituent of industrial waste, and its accumulation in soil and 

water causes serious environmental problems with increasing public 

concern in India mainly in Telangana. This study deals with isolation 

and identification of Cr resistance microorganisms isolated from 

industrial effluents collected from Uppal region, Hyderabad. Cr 

resistance microorganism was isolated and the identification of the 

isolates was done by 16s rRNA sequencing followed by BLAST results 

confirming the novel Bacillus subtilis strain. Moreover, the presence of 

Chromium reductase enzyme within the isolated microorganism was 

confirmed by PCR techniques. Bioremediation by microorganisms 

might offer an alternate or aid standard strategies of Cr metal removal 

capacity. The novel is known as Cr resistance microorganism would be 

helpful for the detoxification of heavy metal contaminated industry 

effluent and metal recovery in the mining method. 
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Introduction:- 
Chromium pollution within the environment is because of the release of contaminants from industries [1]. The 

chromium and its compounds have many-sided industrial uses like production of refractory steel, electroplating, 

improvement agents, chemical process manufacture, lubricator, and conjointly within the production of acid. They 

are extensively used in animal skin trade particularly in Telangana, India [2]. These activities have led to the wide 

increase in contamination of chromium within nature and have influenced its bioavailability and bio quality [3]. 

Chromium is one among the category in hazardous waste [4] which may exist in several oxidization states. Though 

it will exist in 9 valence states, from −2 to +6 [5] only chromium (III) and also hexavalent chromium (VI) are 

important, since these are the most stable oxidization states within the natural conditions. Trivalent and hexavalent 

chromium has different physicochemical properties in biological systems. Metallic element dissent for the most part 

in Physico-chemical properties also as biological reactivity. The chromium (VI) species is very soluble and mobile 

within the environment, whereas chromium (III) species is far less soluble and relatively immobile [6]. This is often 

one among the explanation for recognizing, chromium (VI) as extremely toxic, carcinogenic for mammals and 

humans whereas chromium (III) is taken into account as a necessary element for aldohexose, lipoid, and amino-acid 

metabolism also as a dietary supplement [7]. Chromium (VI) is found to be one among the important common 

hazardous waste; therefore it should be treated before disposal. Usually, it's subjected to biological, chemical, and 

physical treatments. Bioremediation treatment by soil microorganism is considered the foremost appropriate 

Corresponding Author:- Dr. Pandu Brahmaji Rao 

Address:- Associate Professor, Dept of Environmental Science, Acharya Nagarjuna University, Guntur, 

Andhra Pradesh, India. 

 

http://www.journalijar.com/


ISSN: 2320-5407                                                                           Int. J. Adv. Res. 8(07), 222-228 

223 

 

technique since microorganism populations will show resistance to the maximum amount of chromium (VI). 

Chromium treatment through microorganisms is accepted because of the best and economically reasonable 

technology at this time to clean-up chromium contamination [8]. Staphylococcus aureus, Bacillus species, and a few 

species of enterica found to indicate resistance towards chromium. It was noted that some Chromium resistant 

microorganisms possessed the property of reduction with the assistance of reductase enzymes. The reductases found 

in chromium resistant microorganisms are capable to change state the reduction of hexavalent chromium (VI) to 

trivalent chromium (III) [9]. This property could also be because of the presence of chromate reductase [10]. So this 

study was performed to isolate and establish chromium reducing microorganisms from industrial effluent. 

 

Materials and Methods:- 
Sample collection: 

The area for collection of samples within the study for this work was known to support the requirement, diversity, 

and extent of pollutants made by varied industries, situated in Hyderabad. The positioning was elect for the 

collecting samples- Soil from industrial effluents. Soil samples from industrial effluents were collected from 

JasperPvt Ltd. Uppal, Hyderabad town. A complete of ten were collected severally from completely different spots 

separated by 5-10 m distant from one another to hide a high vary of soil metal concentration. Soils and sediment 

cores were sampled from these sites. The soil samples from the primary selected contaminated place (industrial 

effluents) were collected from outside the plant in sterilized instrumentality or test tubes. These tubes were sealed 

and brought in autoclaved baggage to stop contamination from external sources and analyzed at the Sri Yuva biotech 

Pvt. Ltd, Hyderabad. The samples were maintained at or below 4°C. Soil samples from the second contaminated site 

(metal dumping site) were collected in sterilized baggage and maintained at or below 4°C. 

 

Isolation and enumeration of microorganisms: 

The microbes were isolated from effluent (semi-solid) by pour plating technique. 1gm of effluent was mixed with 

9 ml of sterile physiological saline (0.85%) and serially diluted. From the various dilutions, 1 ml of sample was pour 

plated with brain heart infusion agar and incubated for 24 h at 30 °C to spot the number of colonies forming unit per 

gram of effluent. 

 

Pure culture of isolates: 

Out of assorted colonies obtained from serial dilution by pour plate technique, distinctive colonies were selected by 

the colony morphology. The chosen colonies were singly polite by streak plate technique in culture medium plate. 

The colony form, elevation, opacity, pigmentation, and texture of every isolate were ascertained. 

 

Chromium tolerance studies: 
The chromium tolerant microorganisms were identified by growing microorganism colonies on Mueller Hinton 

Agar medium modification with completely different concentrations of 20, 40, 60, 80, and 100 mg/l chromium 

against control (without chromium). 

 

Isolation of DNA from microorganism: 

DNA was isolated from microorganisms by Phenol–Chloroform technique. Using 0.5 ml of 100 mMTris-HCl at pH 

eight.0, 0.1 ml of 10 mM EDTA at pH eight.0, 1.4 ml of 1.4 M NaCl, 0.5 ml of I Chronicles SDS, and 0.01 ml of 0.2 

% mercaptoethanol. 

 

Molecular identification of Chromium resistance organism: 
For the molecular identification of chromium resistance microorganisms, the 16S rRNA gene of the microorganism 

was amplified by PCR and sequenced. Universal forward primer 27F – 5′-AGAGTTTGATCCTGGCTCAG-3′ and 

reverse primer 1492R - 5′-GGTTACCTTGTTACGACT-3′ for amplification of 16S rRNA factor from isolated 

DNA. It had been analyzed for amplification exploitation 1.2% agarose gel followed by electrophoresis by using 1X 

TAE buffer and photographed the GELDOC gel documentation system. 

 

Phylogenetic analysis: 

The amplified 16S rRNA gene was purified and sequenced by using Sanger sequencing using constant primer used 

for PCR amplification. 16S rRNA factor sequences were exported into “Basic Local Alignment Search Tool” 

(BLAST) obtainable from the web site of the National Centre for Biotechnology Data (NCBI) to spot matches with 

existing characterized reference sequences. The output of BLAST searches was sorted supported most identity with 

alternative genus or species names in GenBank records. The DNA sequence was subjected to DNA editing and 
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Noise editing employing a Bioinformatics package Bio Edit version seven.5. The phylogenetic trees were created by 

the 16S rRNA sequence of the chromium resistance organisms with reference sequence in GenBank exploitation 

MEGA package version seven.0 [11]. The edited DNA sequence was submitted to the GenBank NCBI and 

accession numbers were obtained. 

 

Results and Discussion:- 
Isolation And Enumeration Of Microorganisms: 

The microorganisms were isolated from industrial effluent and were studied for colony morphology characteristics 

(Table 1). Colonies forming units per cubic centimeter were calculated as 1.42 × 10
4
 CFU/ml from 10

−1
 dilution and 

were used to enumerate the microbial diversity within the collected industrial effluent. Similarly, shukla et al. (2007) 

declared that the microorganism colony count was 1.5 × 10
3
 once it was isolated from the workplace. the economic 

effluent primarily consisted of metal and supermolecule [12], that makes it a perfect medium for several 

microorganism species to grow, to offer a significantly high CFU/ml of 1.42 × 10
4
 for 10

−1
 dilution within this study. 

Nine distinctive colonies were isolated by streaking on to a separate agar plate. Similarly, the microorganism was 

known from industrial effluents and their tolerance limit was over 40 mg/l concentration of the metal (VI). 

 

Table 1:- Colony characterization and microscopic examination of isolated microorganism. 

Sr. 

No 

. 

Sample 

collection 

sites 

Isolate No. Colony color Pigmentation Colony size 

and texture 

Gram’s staining 

1 Industrial 

effluent 

HI1 Yellow Yellow smooth Gram + bacilli 

HI2 White White rough Gram 

+cocci 

HI3 Dull White White smooth Gram 

+cocci 

HI4 Yellow White Smooth Gram 

+bacilli 

HI5 White white smooth Gram - bacilli 

HI6 White Yellow rough Gram 

+bacilli 

HI7 White white smooth Gram + cocci 

 

Chromium metal tolerance: 

Chromium tolerance of isolated microorganisms was assessed by grown on Mueller Hinton medium containing 

different concentrations of metal. Eleven selected microorganisms reacted differently in several in a numerous 

manner to different concentrations of metal as illustrated in Table 2 and Fig. 1.  

 

Table 2:- Biochemical characterization of the microorganism isolates. 

Sr. 

No 

. 

Iso
la

te
 

Name of Biochemical Tests Bacterial species 

Identified 

  

Ind
o

le 

MR
 

VP
 

C
i

tra

te 

U
r

ease
 

N
i

tra

te 

G
l

u
c

o
s

e F
r

u
c

tose
 

Manitt

o
l 

L
a

cto
s

e 

 

1 HI2 

HI3 

HW6 

- - - - _ + + + + + Streptococcus 

pyogenes 

2 HW4 HI7 - + + - - - A/G + + + Staphylococcus spp 

3 HI1 HI4  - - + + _ - + + - - Bacillus Subtilis 

 

4 HW3HW5 - - + + _ - + + + Variable Bacillus cereus 

5 HI5 

 

- - - + _ + _ _ _ _ Pseudomonas spp. 

6 HW2 

HW1 

- + - - _ D A/G A/G A/G A/G Micrococcus spp. 
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Fig 1:- Growth of colonies up to speed and 80mM concentration of hexavalent metal. 

 

Out of the six microorganism strains, 2 microorganism strains exhibited metal tolerance to most of the metal 

concentrations. Strain HI1 had a positive growth up to 80 mg/l metal concentration and Strain HI4 had a positive 

growth up to 100 mg/l metal concentration (Table 3). Microorganism populations have been noted to point out 

resistance to the maximum amount as 500 mg/l chromium (VI) [13-15] that supports the positive growth of strain 

1.5 up to 80 mg/l concentration and strain 2.4, a positive growth up to 100 mg/l. Similarly, Wani et al. (2015) 

reportable that microorganism strains were resistant to chromium (VI). Among the microorganism strains, 

enterobacteria sp. showed the highest tolerance to metal (VI) in the agar plate dilution technique. additionally, see 

Pradhan et al. (2017), varied biological techniques won't to reduced toxicant substance from surroundings like 

microorganism and fungi, etc., the living organisms rework and take away chromium (VI) from water throughout 

the cellular metabolisms, living thing activities, physical and chemical adsorptions on the cell surface, and chemical 

process. The microorganism Cellulosimicrobium sp. (KX710177) isolated from workplace effluent, survived in the 

additional concentration of the metal (VI). Also, Shewanella lochia microorganism reduced the metal from the 

wastewater by the additional cellular method [16-19]. 

 

Table 3:- The average of Cfu/ml for Bacillus subtilis inoculated in agar medium at totally different concentration of 

serious metal when forty-eight hrs. 

Bacillussubtilis 

Name of 

heavy metal 

Conc. Of 

heavy metal 

(mM) 

1st 

experiment 

2nd 

experiment 

3rd 

experiment 

Mean Standard 

deviation 

 

Hexavalent 

Chromium 

0 90 90 90 90 0 

2 69 68 68 68 0.57735 

4 54 53 53 53 0.57735 

6 35 32 32 33 1.732051 

8 20 15 15 16 2.886751 

10 0 0 0 0 0 

 

Molecular identification of metal-reducing microorganism: 

A significant advantage of this protocol is that a microorganism isolate is known at intervals 2 or 3 days than typical 

biochemical tests, which usually takes many weeks. Various previous reports recommended that 16S rRNA 

sequence analysis is superior compared to standard makeup ways in distinguishing microorganisms [20-23]. The 

PCR amplified product of 1500 bp of the polymer section shows the 16S rRNA sequence amplification within the 

image made by the gel documentation system Fig. 3. Similar methods used to determine metal resistance 

microorganisms from soil samples in the electroplating business [24, 25]. Gupta et al. (2018) declared that metal 

enzyme microorganism enterobacteria sp. was known by the 16S rRNA sequence and also the same technique wont 
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to determine the Cellulosimicrobium sp. isolated from workplace waste matter. During this study, the 

microorganism was known as Bacillus subtilis (Accession No: MT554031.1) by 16S rRNA sequencing. The isolated 

microorganism showed a 100 percent similarity with reference sequence retrieved from NCBI (Fig 2, 3). 

 

 
Fig 2:- DNA isolation from bacterial species. 

 

PCR amplification of samples: 

 
Fig 3:- PCR amplification of isolated microorganism species. 

 

Phylogenetic analysis: 
The tree of the microorganism Bacillus strain ANUES03 reveals that this specific microorganism strain has been 

originated directly from associate degree unknown common antecedent. This unknown common antecedent has 

additionally given rise to 5 connected strains from several intermediate strains through many genomic variations on 

varied generations [26-30]. None of those connected strains show serious metal tolerance; which can ensure the 

genomic variations that had occurred on varied generations. The isolate Bacillus subtilis strain ANUES03, that is 

that the direct relative of the unknown common antecedent should have preserved its novel characteristic of serious 

metal tolerance. Additionally a break for different serious metal tolerant Bacillus strains originating from an 

identical unknown common ancestor as shown in the tree (Fig. 4). 
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Fig 4:- Phylogenetic analysis of Bacillus subtilis strain ANUES03. 

 

Conclusion:- 
It is concluded from this study that indigenous microorganism species from impure samples and effluents use their 

innate ability to degrade pollutants like chromium that is additionally economically viable compared to standard 

ways. Microorganism species Bacillus subtilis strain ANUES03 was isolated and known through molecular 

techniques. They have a high reducing ability for chromium (VI) up to 80 mg/l and 100 mg/l chromium severally. 

As these species have vital potential to scale back the toxicant hexavalent chromium, this property is controlled to 

detoxify the metal-contaminated sites. Therefore, these findings are extremely relevant to the industries from the 

angle of bioremediation as this could even be practiced within the metal recovery techniques within the mining 

industries. However, any improvement studies are needed to optimize the characters of these microorganisms before 

they can be used to reduce the concentration of metal. 
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