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While the consortium shows the removal efficiency 

upto 65%. COD reduction was upto 50% via pure 
culture of Exiguobacterium indicum strain J and 

consortium shows the maximum reduction upto 58% as 

shown in table 5. Similar results were obtained for the 

calcium, magnesium, and ammonia content. While 

pure culture of Bacillus altitudinis strain Q was 

effective reducing alkalinity, chloride and 
orthophosphate content. On an average removal 

efficiency follows the order: T4>T2>T3>T1>Control. 

Most of the biodegradation occurs during first 14 days 

later the speed of biodegradation slows down due to 

the limited availability of organic matter. 

 

DISCUSSION 

 

Discharge of untreated sewage due to the lack of 

sewage treatment infrastructure may lead to 

detrimental effects to the aquatic ecosystem. Sewage 

water often has a high content of BOD, COD, and 
other pollutants that marks the presence of pathogenic 

microorganism [7].  In addition to these, sewage water 

harbor numerous bacteria that has inherent capacity to 

degrade the pollutants [5]. Thus, in the above context, 

present study was performed to isolate bioremediating 
bacteria from sewage water. Initially total 19 bacterial 

strains were isolated and out of these 19 strains, three 

novel bacteria (Bacillus cereus strain D, 

Exiguobacterium indicum strain J and Bacillus 

altitudinis strain Q) were isolated from the sewage 

water as they possess the protease producing capacity 
and show antibacterial activity against the pathogenic 

E. coli. Hence these were considered as autochthonous 

beneficial bacteria which can lower the number of 

pathogenic bacteria present in sewage water. Moreover 

when the data was compared with findings of Xiu and 

co worker [5,27], Sewage water comprises common 
pathogenic organisms belonging to genus 

Acinetobacter, Aeromonas,  Pseudomonas, Vibrio, 

Staphylococcus, Mycobacterium and Helicobacter 

while the bacteria isolated in our study that showed 

antibacterial activity, were not under that list thus these 
finding further supports the beneficial character of 

isolated bacteria.These bacteria were used as inoculum 

in the form of pure culture and consortium to treat the 

sewage water in two different doses. Later the removal 

efficiency was calculated by comparing the 

physiochemical parameters before treatment and after 
the treatment. Along with that optimum time required 

for degradation was also observed on basis of the days 

required for maximum pollutant reduction.  

In our investigation of bacterial treatment for 5 

days and 21 days, it was observed that pH of the 

sewage water sample that undergone bacterial 
treatment was raised up to 8.26 this may be due to the 

biodegradation of nitrogen compounds which 

solubilize into ammonia.  BOD reduction followed the 

trend: Consortium > T3 ≥ T2 > T1 > Control and 

Bacillus altitudinis strain Q was observed as most 

efficient one while Exiguobacterium indicum strain J 

proved to be potential COD reducer. Bacillus 

altitudinis has also been studied for degradation of 
butachlor upto 80% (a herbicide) [13]. Some other 

strains of Bacillus such as Bacillus flexus have reduced 

the COD upto 81% from alkaline wastewater [8]. 

Reduction in BOD and COD content was also observed 

in control group, this may be due to the presence of 

biodegrading bacteria in sewage water. Likewise eco-
friendly bioremediation of sewage water was also 

performed by Anusha and coworkers using Bacillus 

cereus strain SDN1 that have significantly reduced the 

calcium content, hardness, and nitrate content [1].     

Bacillus sp. solubilize phosphate and utilize 

phosphate containing compounds as carbon source in 
synthetic phosphate containing medium [10] likewise 

Sunar and coworkers isolated Bacillus altitudinis from 

the soil which is potent phosphate biodegrading 

bacteria [23]. Similarly in our treatments, B. altitudinis 

strain Q utilized the phosphate content and reduced it 

upto 40%. Ammonia reduction was found to be highest 
(43%) in consortium treatment while the control group 

also shows the reduction up to 13%, this may be due to 

the presence of denitrifying bacteria in sewage water 

such as Pseudomonas sp. and Bacillus sp. in sewage 

water. Nitrate content reduction was very less in our 
treatments, this may be due to the presence of 

nitrifying bacteria in sewage water that oxidized 

ammonia into nitrate however Bacillus cereus is 

considered as heterotrophic denitrifying bacteria that 

degrade the nitrate from the water thus treatment T1B 

shows the decrease in nitrate content up to 8.5%. These 
findings were supported by Siripong and Rittmann who 

demonstrated that the Ammonia-oxidizing bacteria 

(AOB) belonging to the Nitrosomonas 

europaea/eutropha, Nitrosomonas oligotropha, 

Nitrosomonas communis, and Nitrosospira lineages 

from the wastewater plant often convert the ammonia 
into nitrate thus there may be rise in the nitrate content 

after treatment or there may be no reduction at all [21]. 

Mixed culture bacterial treatment often observed to be 

more effective in wastewater where diverse pollutants 

are present [19]. Larcher and Yageau reported the 
major reduction in sulfamethoxazole present in 

wastewater by the consortium of bacteria comprising 

the “Bacillus subtilis, Pseudomonas aeruginosa, 

Pseudomonas putida, Rhodococcus equi, Rhodococcus 

erythropolis, Rhodococcus rhodocrous, and 

Rhodococcus zopfii” rather than pure culture [14]. 
Similarly in our study, among all the treatments 

significant reduction in pollution indicating parameters 

was shown by the consortium of the bacteria. As 

consortium comprises of the three different bacteria 

which works in synergistic approach and reduced the 

BOD, COD upto 65% and 58% respectively at OD600 
of 0.5. The presented study is supported by the results 

of Sonune and Garode [22]. They isolated bacterial 

isolates Bacillus licheniformis NW16, Pseudomonas sp. 

NW9, Paenibacillus borealis NS3 and Aeromonas 

hydrophilia NS17 from municipal wastewater and 
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observed a reduction in BOD, COD, and phosphate 

content after treatment. 
Acc to Li and coworker, the possible mechanism of 

biodegradation involves the four main process. First 

one is the production of biosurfactant by bacteria that 

emulsify the pollutants. These emulsified pollutants get 

absorbed on the cell surface of microorganism in 

second step [15]. Later this absorbed complex is 
internalized and finally undergo enzymatic degradation 

involving the various enzymes. Ligninolytic laccase 

enzymes were isolated from the bacteria that catalyzed 

the mono-electronic oxidation of a substrate and 

involved the degradation of wide range industrial 

pollutants [7]. 
The current study revealed that the indigenous 

sewage water bacteria have effective pollutant removal 

efficiency from sewage water at bacterial dose 

comprising 4 x 108 CFU/mL (OD600 of 0.5) and this 

may be the highest by the consortium of bacteria. 

Further the pace of biodegradation slows down after 
the 14 days of inoculation. This may be due to the less 

amount of organic material left in the sewage water. 

These findings were also supported by experiments of 

Anusha and colleague in which show significant 

reduction using B. cereus after 15 days of treatment 
[1]. 

The findings reported in this study are the results of 

laboratory scale experiments, as the use of bacterial 

strains on a commercial scale necessitates further 

large-scale experiments. There is also a need to further 

analyze the favourable conditions in order to extract 
their maximum potential to overcome the 

shortcomings. Further experiments are needed to 

identify a potential carrier/medium for these bacterial 

strains to transport in order to sustain their survival. 
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