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 Abstract: Water pollution is one of the major ecological challenge for all forms of life.  The major cause of water 

pollution is rapid industrialization. Industries use water for various activities and during these activities; they 

generate an enormous volume of wastewater. The wastewater can be collected either in a local sewer system, 

treated by wastewater treatment plants, or directly released into the environment. In case of direct discharge of 

wastewater into the different water bodies, it adversely affects the life which is dependent on this for their water 

needs. Industrial wastewater contains various microorganisms, organic (chlorides, sulphates, oil and grease, 

hydrocarbons, pesticides, herbicides, phenol, aliphatic compounds), and chemical compounds (heavy metals, 

detergents, pesticides, nitrogen, and phosphorus) which are harmful to the environment as well as to humans. 

Bacteria are the most common microorganisms which are present in industrial wastewater, some of these are 

helpful in the treatment of wastewater and some are pathogenic which is responsible for various types of 

waterborne diseases. Thus, this study reviews various types of Bacteria present in industrial wastewater in terms of 

their roles within the wastewater treatment process. 
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Introduction 

Water is essential for the survival of human life 

and it plays a vital role in sanitation for our 

rural and urban communities. It is also used for 

various purposes like agriculture, industries,  

community, recreation, etc. (Merrett, 1997; Kay et 

al., 1997), and also provide a wide range of 

ecosystem and environmental services (Frederick, 

1993). Water is a limited resource and the earth is 

covered by 70% of water but only 0.5% of water 

is useful for humans. This water is available in 

aquifers, Lakes, Reservoirs, Rivers, Streams, 

and rainfall. 2.5% of the water is available in the 

form of glaciers and stored as groundwater.  The 

rest 97% of water is saltwater and not so useful 

for humans (Baker et al., 2016).  

India is a growing country and during last few 

decades the water demand is increased due to the 

rise of the human population and 

industrialization. Industries use water for various 

purposes like manufacturing various products, 

Washing, cleaning, cooling, and during these 

activities they generate the wastewater on a large 
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scale without treatment or by a mismanaged 

treatment system. The nature of industrial 

wastewater depends on the activities of a 

particular industry from which it is originated 

(Surti, 2016). It is characterized by two basic 

components like organic components (chlorides, 

sulphates, oil and grease, hydrocarbons, 

pesticides, herbicides, phenol,  aliphatic 

compounds) (Zheng et al., 2013), chemical 

compounds (heavy metals,  detergents, and 

pesticides, nitrogen and phosphorus) which are 

toxic to the various life forms of the ecosystem and 

also cause harmful effect to the environment 

(Rajasulochana and Preethy, 2016).  

The wastewater generated from various 

industries is directly discharged into open sources 

or sewer systems, further, the wastewater is 

treated by Sewerage treatment plants or 

wastewater treatment plants but insufficient or 

mismanaged industrial wastewater treatment may 

cause eutrophication in the open water bodies or 

can create a beneficial form for the water borne 

pathogens (Ilyas et al., 2019). These include 

Salmonella sp., Escherichia sp., Shigella sp., Yersinia 

sp., Klebsiella sp., Vibrio cholera, Mycobacterium 

sp., and Pseudomonas sp. These pathogens are 

transmitted to humans through the water while 

bathing, washing, or drinking water and causes 

various types of waterborne diseases like 

pneumonia, foodborne illness, typhoid fever, 

diphtheria and cause a major threat to humans 

(El- Lathey et al., 2009; Cai and Zhang, 2013). 

The monitoring of these microorganisms can 

be used as the parameter of industrial wastewater 

pollution and as a sign of the health status of the 

community which lives around the treatment 

plants or near disposal sites. Effective treatment of 

industrial wastewater is essentially required for 

the monitoring of various waterborne diseases 

and other environmental and health risks.  

Microbial diversity found in industrial wastewater: 

Industrial wastewater contains various types of 

microorganisms and among these some are having 

pathogenic properties which cause various types 

of diseases in humans and animals. These 

microorganisms also play a crucial role in the 

wastewater treatment process and can degrade 

various types of inorganic and organic 

compounds. Generally, these microorganisms 

originate from industrial processes, treatment 

processes, fecal waste, etc. 

Bacteria: Bacteria are the most common 

microorganism found in industrial wastewater. A 

wide range of bacterial communities are found in 

industrial wastewater (Table 1), including 

members of different taxonomic, biochemical (e.g., 

N2-fixation, nitrification, denitrification, sulfur 

oxidation), and physiological groups (e.g., 

anaerobic, aerobic, phototrophic, heterotrophic). 

Some of these give utilitarian benefits to water 

cleaning, like nutrient removal and make it less 

harmful to the environment. These bacterial 

communities uniquely help in the treatment 

process to ensure there is little to no impact on the 

surrounding environment. These bacterial 

communities also contain many microbes from 

humans and animals, which could interact with 

the bacterial communities of normal water (e.g., 

waterways and lakes) unpredictably (Numberger 

et al., 2019). 

Bacteria are classified as follow according to 

their role in industrial wastewater: 

Coliforms: Many researchers observed the 

presence of coliforms bacteria in industrial 

wastewater. The presence of these bacteria 

indicates the occurrence of pathogenic microbes 

(Clark, 1995). These are mainly gram-negative 

bacteria, most of these present in human fecal and 

animal manure, soil and wastewater of pulp and 

paper, and textile industrial wastewater (Parveen 

et al., 1997; Gauthier and Archibald, 2001). These 

types of bacteria are frequently used as an 

indicator of water quality and Escherichia coli is 

most commonly used as an indicator organism to 

monitor water quality and bacteriological quality 

of wastewater (Rompre et al., 2002). Most 

common Coliforms present in industrial 

wastewater belong to the Enterobacteriaceae 

family   including   Klabsiella  sp.,  Entreobacter  sp., 
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Table 1: Common Bacterial species present in industrial wastewater 

S. No. Bacterial Family Bacteria References 

1. Enterobacteriaceae Enterobacter aerogenes Ginige et al., 1998 

Aerobacter aerogenes Kumar et al.,  2016 

Enterococcus hirae Raed, et al., 2017 

Escherichia coli Ogunnus and Dahunsi, 2014 

Enterobacter sp. Okezie et al., 2020 

Proteus sp. Ogunnus and Dahunsi, 2014 

Klebsiella sp. Ogbomida et al., 2016 

Salmonella sp. Ogbomida et al., 2016 

Klebsiella pneumonia Manir et al., 2020 

Shigella sp. Manir et al., 2020 

Serratia marcescens Affandi et al., 2014 

2. Bacillaceae Bacillus circulans Ginige et al., 1998 

Bacillus macerans Ginige et al., 1998 

Bacillus cerus Kumar et al.,  2016 

Bacillus megaterium Hussain et al., 2018 

Bacillus subtilis Raed et al., 2017 

Bacillus alvi Ginige et al., 1998 

Bacillus aryabhattai Zainth et al., 2019 

Bacillus polymxta Kumar et al., 2016 

Exiguobacterium sp. Tahrani et al., 2015 

3 Staphylococcaceae Staphylococcus aureus Kumar et al., 2016 

Staphylococcus sp. Ogbomida et al., 2016 

4 Pseudomonadaceae Pseudomonas putida Ginige et al., 1998 

Pseudomonas aeruginosa Raed et al., 2017 

Pseudomonas pseudoalcaligenes Rozitis and Strade, 2015 

5 Microbacteriaceae Corynebacterium rathay Kumar et al.,  2016 

Microbacterium sediminis Balion- Salas et al., 2018 

6 Lactobacillaceae Lactobacillus delbrueckii Raed et al., 2017 

Lactobacillus sp. Prakashveni and Jagadeesan,  

2008 

7 Streptococcaceae Streptococcus sp. Ogbomida et al., 2016 

Streptomyces sp. Fakorede et al., 2013 

8 Corynebacteriaceae Coryanobacterium sp. Fakorede et al., 2013 

9 Morganellaceae Proteus vulgaris Manir et al., 2020 

S. proteus Okezie et al., 2020 

10 Aeromonadaceae Aeromonas hydrophilla Affandi et al., 2014 

Aeromonas sp. Oljira et al., 2018 

Aeromonascaviae Rozitis and Strade, 2015 

11 Alcaligenaceae Bordetella sp. Okezie et al., 2020 

Alcaligenes faecalis Prakashveni and Jagadeesan,  

2008 

12 Leuconostocaceae Leuconostoc lactis Prakashveni and Jagadeesan,  

2008 

13 Listeriaceae Listeria sp. Fakorede et al., 2013 

14 Tsukamurellaceae Tsukamurella inchonesis Rozitis and Strade, 2015 

15 Sphingobacteriaceae Sphingobacterium thalpophilum Rozitis and Strade, 2015 

16 Rhodobacteraceae Paracoccus versutus Rozitis and Strade, 2015 

17 Falvobacteriaceae Falvobacterium johnsoniae Rozitis and Strade, 2015 

18 Commamonadaceae Acidovorax deflafieldii Rozitis and Strade, 2015 

19 Desufobulbaceae Desulfobulbs Jabari et al., 2016 

Desulfomicrobium 

20 Zymomonadaceae Zymonas sp. Kumar et al., 2016 

21 Paenibacillaceae Paenibacillus sp. Raj et al., 2007 

Aneurinibacillus aneurinilyticus 
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Escherichia coli, Pasteurella sp. and Proteus sp. 

(Bohra et al., 2012). 

Cyanobacteria: This is also known as blue-green 

algae which is a remarkable group of organisms. 

These are considered algae because of their 

microscopic morphology, pigmentation, and 

oxygen advancing photosynthesis. These are the 

largest group of photosynthetic prokaryotes 

because of their widespread occurrence and 

frequent morphological variety (Vijayakumar, 

2012). Various species of cyanobacteria such as 

Anabaena beckii, Anabaena fertilissima, Nostoc 

calcicola, and Westiellopsis prolifica are present in 

dye effluent and Anabaena fertilissima in paper 

mill, and Anabaena beckii and Nostoc calcicola are 

present in sugar mill effluent (Vijayakumar et al., 

2007). 

Denitrifying bacteria: Denitrifying bacteria are 

helpful in biological denitrification. The 

denitrification enables the change of oxidized 

nitrogen compounds by a wide range of bacteria 

into harmless nitrogen gas with the carbon 

evacuation. The cycle uses nitrate as terminal 

electron acceptors, changing them over to 

nitrogen, nitric oxide, and nitrous oxide gases. 

Denitrifying bacteria and present in various 

environments such as deep sea, wastewater 

treatment plants etc. Many researchers isolated 

and identified denitrifying bacteria in industrial 

wastewater which includes Achromobacter, 

Alcaligenes, Aquaspirillum, Azoarcus, Bacillus, 

Brachymonas, Paracoccus, Pseudomonas, 

Rhodocyclus, Thauera. Pseudomonas species are 

commonly recognized as the primary 

microorganisms to achieve the denitrification 

(Janda et al., 1998; Kniemeyer et al., 1999; Sakano 

et al., 2002; Leta et al., 2004; Yoshie et al., 2004; 

Rehfuss and Urban, 2005; Thomsen et al. 2007; 

Wang and Lee, 2007). 

Sulfur Reducing Bacteria: Sulfur Reducing Bacteria 

(SRB) is a different heterogeneous group of 

anaerobic microorganisms living in different 

ecological conditions. These also participate in 

nutritional cycles or the environment and help in 

the degradation of various organic matters 

through the process of dissimilatory sulfate 

reduction (Dash et al., 2012). Sulfur reducing 

bacteria present in industrial wastewater are 

Desulfovibrio, Clostridium, Bacteroides, 

Desulfobulbus, Desulfomicrobium, and 

Desulfotomaculum etc. (Boopathy and Daniels, 

1991; Jabari et al., 2016). 

Filamentous Bacteria: Filamentous bacteria are 

present in activated sludge of wastewater 

treatment plants and cause various problems 

during the treatment process. The extensive 

growth of these bacteria causes bulking and can 

prevent sufficient flocculation and settling 

biomass in the secondary clarifier which can carry 

the solids into the final treated effluent (Nielsen et 

al., 2009). 

Filamentous bacteria might be considered to 

hinder wastewater treatment when they grow 

extensively, but these also play an important role 

in the development of activated sludge Flocs with 

sufficient settling and clarification properties 

(Gerardi et al., 1990). The various species of 

Filamentous bacteria are present in activated 

sludge of a wastewater treatment plant which 

includes Candidatus‘Microthrix parvicella’, 
Thiothrix sp., a few Mycolata (formerly referred to 

as Nocardia or Nocardioforms), 

Alphaproteobacteria (‘Nostocoida’- like), the 

Gammaproteobacteria (Thiothrix and type 021N), 

the Actinobacteria (Candidatus‘Microthrix’, 
Mycolata), Chloroflexi (types 1851, 0041 and 

0092) Sphaerotilusnatans (type 1863, type 0092) 

and Haliscomenobacterhydrossis (Soddell and 

Seviour, 1990; Ramothokang et al., 2003; Nielsen 

et al., 2009).  

Methane forming bacteria: These play a vital role 

in the anaerobic process where they obtain stable 

and auto-managed fermentation through digestion 

and decomposition of the organic compounds 

present in waste and wastewater into biogas. In 

this  process,  the  organic  compounds  degrade to 
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Table 2: Common pathogenic bacteria present in different industrial wastewater 

Bacteria Industry References 

E. coli  Food and Beverage industry  Farasat et al., 2012 

Salmonella sp. Meat industry  Stocis et al., 2016 

Yersinia sp. Pharmaceutical industry Ali and Naseem, 2012 

Klebsiella pneumonia  

Shigella sp.   Modern Abattoir Manir et al., 2020 

Proteus vulgaris 

Staphylococcus aureus Textile industry Kumar et al., 2016 

Listeria sp. Brewery industry Fakorede et al.,  2013 

 

the basic constituents to acquire methane gas in 

the absence of an electron acceptor like oxygen 

(Khanal, 2008). The most common methane 

forming bacteria community present in industrial 

wastewater belongs to Acetoclastic methanogens, 

Methanosarcina sp., Methanotrix sp., 

Hydrogenotrophic, Methanoculleus sp., 

Methanobacterium sp., Methanospirillum sp., 

Bacillus methylotrophicus, Ralstoniapickettii, 

Providenciarettgeri, and Myroidesodoratimimus 

etc. (Murunga et al., 2016; Vitezova et al., 2020). 

Pathogenic bacteria: Industrial wastewater 

contains various types of pathogenic bacteria 

which cause many harmful effects on human 

health and responsible for many types of 

waterborne diseases (El-Lathey et al., 2009; Cai 

and Zhang, 2013).  These pathogenic bacteria are 

transmitted to humans through the water while 

bathing, washing, drinking water, or by eating 

food exposed to contaminated water and by 

industrial wastewater treatment plants (WWTPs), 

through excreted dung in raw sewage from 

infected people, or in drinking water 

(Osunmakinde et al, 2019). These bacteria 

colonize the human digestive tract and are shed in 

excrement. A significant number of these microbes 

are commensal and advantageous to their hosts 

(Varela and Manaia, 2013). Table 2 illustrates 

common pathogenic bacteria present in different 

industrial wastewater. 

Conclusion 

Industrial wastewater leads eutrophication, algal 

growth, health risk to humans as well as the 

contamination  of environment. The wastewater 

treatment plants are not able to treat the water 

efficiently and cause various health risks to 

humans and are also responsible for various 

waterborne diseases. Thus there is a need to 

reduce and treat the industrial wastewater 

effluents which are released into water bodies.  

References 

Ali A and Naseem F. (2012) Frequency distribution of 

bacteria isolated from different industrial effluents. 

Daffodil Int Univ. J Sci Technol. 7(1): 28-33.  

Affandi IE, Nur HS, Shakilah A, Wan AA and Zainul AZ. 

(2014) Degradation of oil and grease from high 

strength Industrial effluents using locally isolated 

aerobic bio-surfactant producing bacteria. Int 

Biodeter Biodegrad. 95: 33-40.  

Baker B, Aldridge C and Omer A. (2016) Water: 

availability and use. Mississippi State University 

Extension, 3011. 

Bailon-Salas AM, Ordaz-Diaz LA, Valle-Cervantes S, 

López-Miranda J, Urtiz-Estrada N, Páez-Lerma JB and 

Rojas-Contreras JA. (2018) Characterization of 

culturable bacteria from pulp and paper industry 

wastewater, with the potential for degradation of 

cellulose, starch, and lipids. BioResour. 13(3):      

5052-5064.  

Bohra DL, Modasiya V and Bahura CK. (2012) The 

distribution of coliform bacteria in wastewater. 

Microbiol Res. 3(e2):  5-7.  

Boopathy R and Daniels L. (1991) Isolation and 

characterization of a furfural degrading sulfate-

reducing bacterium from an anaerobic digester. Curr 

Microbiol. 23: 327-332.  

Cai L and Zhang T. (2013) Detecting human bacterial 

pathogens in wastewater treatment plants by a high 

throughput shotgun sequencing technique. Environl 

Sci Technol.  47: 5433-5441. 

Clark TA.  (1995)  Bacteriological  water  quality  of  pulp 



246 

 

and paper mill discharges An emerging compliance 

problem. Appita.  47: 467- 476. 

Dash J, Das T, Mishra BK and Kar RN. (2012) Isolation, 

characterization and growth control of a sulfate-

reducing bacteria from sewage water. Appl Ecol 

Environ Res. 10(3): 233-242. 

El-Lathy AM, El-Taweel GE, El-Sonosy WM, Samhan FA 

and Moussa TAA. (2009) Determination of 

pathogenic bacteria in wastewater using 

conventional and PCR techniques. Environ 

Biotechnol. 5: 73-80. 

Farasat T, Bilal Z and Yunus FN. (2012) Isolation and 

biochemical identification of Escherichia coli from 

wastewater effluents of food and beverage industry. J 

Cell Molec Biol. 10(1): 13-18. 

Fakorede CN, Igbeneghu OA and Odeyemi O. (2013) The 

microbiological and physicochemical 

characterization of wastewater from a brewery in 

southwest Nigeria: A case study. Biol Sci Pharmaceut 

Res. 1(1): 1-7. 

Frederick KD. (1993) Balancing water demand with 

supplies: The role of management in a world of 

increasing scarcity. World Bank Technical Paper 189,  

Washington DC. 

Gauthier F and Archibald F. (2001) The ecology of fecal 

indicator bacteria commonly found in pulp and 

paper mill water systems. Water Res. 35:2207-2218. 

 Ginige MP, Pathiraja PMG, Abegunawardana SI and 

Widanapathirana GS. (1998) Isolation and 

identification of bacteria from textile wastewaters 

and evaluation of their biodegradability of textile 

dyes. Proc Nat Conf Status Future Direction Water 

Research Sri Lanka, Colombo, Sri Lanka.  

Hussain F, Karim MR, Hossain F and Hasan F. (2018) 

Isolation, identification, and characterization of dye 

degrading bacteria from dyeing industry effluent and 

degradation process optimization against Novacron 

Red SB.  Asian J Agricult Biol. 6(4): 461-471. 

Ilyas M, Ahmad W, Khan H, Yousaf S and Yasir M. (2019) 

Environmental and health impacts of industrial 

wastewater effluents in Pakistan: A review. Rev 

Environ Hlth. 34(2): 171-186.  

Janda V, Rudovsky J, Wanner J and Marha K. (1998) In 

situ denitrification of drinking water. Water Sci 

Technol. 20: 215-219.  

Jabari L, Gannoun H, Khelifi E, Cayol JL, Godon JJ, 

Hamadi M and Fardeau ML. (2016) Bacterial ecology 

of abattoir wastewater treated by an anaerobic 

digestor. Brazilian J Microbiol. 47: 73-48.  

Kay M, Franks T and Smith LED. (1997) Water: 

Economics, Management, and Demand. CRC Press, 

ISBN 10: 0419218408. 

Khanal S. (2008) Anaerobic biotechnology for bioenergy 

production. Principles and applications. Wiley-

Blackwell, New Delhi, India. doi:10.1002/ 

9780813804545. 

Kniemeyer O, Probian C, Rossello-Mora R and Harder J. 

(1999) Anaerobic mineralization of quaternary 

carbon atoms: isolation of denitrifying bacteria on 

dimethylmalonate. Appl Environ Microbiol. 65(8): 

3319-3324.  

Kumar S, Chaurasia P and Kumar A. (2016) Isolation 

and characterization of microbial strains from textile 

industry effluents of Bhilwara, India: Analysis with 

bioremediation. J Chem Pharmaceut Res. 8(4):    

143-150. 

Leta S, Gumaelius L, Assefa F and Dalhammar G. (2004) 

Identification of efficient denitrifying bacteria from 

tannery wastewaters in Ethiopia and a study of the 

effects of chromium III and sulphide on their 

denitrification rate. World J Microbiol Biotechnol.  20: 

405-411.  

Manir A, Mehraj G, Achakzal SK, Gul S, Khan AN, Safeer 

M, Khan S, Ayaz U, Shah H, Alam MJ, Habibullah 

Matiullah AA, Ashiq A, Ashiq K, Tabassim U and 

Hameed N. (2020) Isolation of bacteria and fungi 

from effluent from Gusau Modern Abattoir. Bull 

Environ Pharmacol Life Sci.  9(2):  45-54. 

Merrett S. (1997) Introduction to the Economics of 

Water Resources: An International Perspective. 

Routledge, pp. 211. 

Morrison JM, Wright CM and John GH. (2012) 

Identification, isolation and characterization of a 

novel azoreductase from Clostridium perfringens. 

Anaerobe 18: 229-234.  

Murunga SI, Mbuge DO, Gitau AN, Mutwiwa UN and 

Wekesa IN. (2016) Isolation and characterization of 

methanogenic bacteria from brewery wastewater in 

Kenya. African J Biotechnol. 15(47): 2687-2697.  

Nielsen PH, Kragelund C, Seviour RJ and Nielsen JL. 

(2009) Identify and ecophysiology of Filamentous 

bacteria in activated sludge. FEMS Microbiol Rev. 33: 

969-998.  

Numberger D, Ganzert L, Zoccarato L, Muhldorfer K, 

Sauer S, Grossart HP and Greenwood DA. (2019) 

Characterization of bacterial communities in 

wastewater with enhanced taxonomic resolution by 

full-length 16S rRNA sequencing.  Sci Rep. 9: 9673.  

Ogunnusi TA and Dahunsi OV. (2014) Isolation and 

identification of microorganisms from Abattoir 

effluents from Oyo, Oyo State, Nigeria.  Asian J Appl 

Sci. 2(2): 2321-0893 

Ogbomida TE, Kubeyinje B and Ezemonye I.L. (2016) 

Evaluation of bacterial profile and biodegradation 

https://www.nhbs.com/publisher/routledge


247 

 

potential of abattoir wastewater. African J Environ 

Sci Technol. 10(2): 50-57.  

Osunmakinde OC, Selvarajan R, Mamba BB and Msagati 

TAM. (2019) Profiling bacterial diversity and 

potential pathogens in wastewater treatment plants 

using high-throughput sequencing analysis. 

Microorganisms 7: 506.  

Okezie VC, Adudu JA,  Idio UI, Abe AS and Anyanwu SE. 

(2020) Isolation, characterization and identification 

of some indigenous bacteria species from a 

discharged brewery wastewater and soil sediments 

along the discharge pathway. Int J Innov Res Adv 

Stud. 7(2): 124-132. 

Oljira T, Muleta D and Jida M. (2018) Potential 

applications of some Indigenous bacteria isolated 

from polluted areas in the treatment of Brewery 

effluents. Hindawi Biotechnol Research Int. 2018: 13.  

Parveen S, Murphree RL, Edmiston L, Kaspar CW,  

Portier KM and Tamplin ML. (1997) Association of 

multipleantibiotic resistance profiles with point and 

nonpoint sources of Escherichia coli in Apalachicola 

Bay. ApplEnviron Microbiol. 63: 2607-2612.  

Prakashveni R and Jagadeesan M. (2008) Isolation 

identification and distribution of bacteria in dairy 

effluent. Pelagia Res Lib Adv Appl Sci Res. 3(3): 

1316-1318.  

Raj A, Reddy MK and Chandra R. (2007) Decolourization 

and treatment of pulp and paper mill effluent by 

lignin-degrading Bacillus sp., J Chem Technol  

Biotechnol. 82: 399-406.  

Rajasulochana P and Preethy V. (2016) Comparison on 

the efficiency of various techniques in the treatment 

of waste and sewage water- A comprehensive 

review. Resource-Efficient Technol. 2: 175-184.  

Ramothokang TR, Drysdale GD and Bux F. (2003) 

Isolation and cultivation of filamentous bacteria from 

activated sludge. Water SA. 29(4): 405-410.  

Raed SAW, Mohamed NA and Hamed SR. (2017) 

Biodegradation of dairy wastewater using bacterial 

and fungal local isolates. Water Sci Technol. 76(11): 

3094-3100.  

Rehfuss M and Urban J. (2005) Alcaligenes faecalis 

subsp. phenolicus subsp. nov. a phenol-degrading, 

denitrifying bacterium isolated from a graywater 

bioprocessor. System Appl Microbiol. 28(5):          

421-429.  

Rompre A, Servais P, Baudart J, De-Robin MR and 

Laurent P. (2002) Detection and enumeration of 

coliforms in drinking water, current methods, and 

emerging approaches. J Microbiol Methods 49: 31-

54.  

Rozitis D and Strade E. (2015) COD reduction ability of  

microorganisms isolated from highly loaded 

pharmaceutical wastewater pre-treatment process. J 

Mat Environ Sci.. 6(2): 507-512. 

Sakano Y, Pickering KD, Strom PF and Kerkhof LJ. 

(2002) Spatial distribution of total ammonia-

oxidizing and denitrifying bacteria in biological 

wastewater treatment reactors for Bio-regenerative 

life support. Appl Environ Microbiol. 68(5):  2285-

2293.  

Stosic M, Cucak D, Kovacevic S, Perovic M, Radonic J, 

Sekulic MT, Miloradov MV and Radnovic D. (2016) 

Meat industry wastewater: microbiological quality 

and antimicrobial susceptibility of E. coli and 

Salmonella sp. isolates, a case study in Vojvodina, 

Serbia. Water Sci Technol.  73(10): 2509-2517.  

Surti HS. (2016) Physico-chemical and microbial 

analysis of wastewater from different industry and 

COD reduction treatment of industrial wastewater by 

using selective microorganisms. Int J Curr Microbiol 

Appl Sci. 5: 707-717.  

Soddell JA and Seviour RJ. (1990) Microbiology of 

foaming in activated sludge plants. J Appl Bacteriol. 

69: 145-176. 

Tahrani L, Soufi L, Mehri I, Najjari A, Hassan A, Loco JV, 

Reyns T, Cherif A and Mansour HB. (2015) Isolation 

and characterization of antibiotic-resistant bacteria 

from pharmaceutical industrial wastewaters. Microb 

Pathogen. 89: 54-61.  

Thomsen TR, Kong Y and Nielsen PH. (2007) 

Ecophysiology of abundant denitrifying bacteria 

inactivated sludge. FEMS Microbiol Ecol. 60(3): 370-

382.  

Varela AR. and Manaia CM. (2013) Human health 

implications of clinically relevant bacteria in 

wastewater habitats. Environ Sci Poll Res. 20: 3550-

3569.  

Vijayakumar S. (2012) Potential applications of 

cyanobacteria in industrial effluents-A review. J 

Bioremed Biodeg. 3: 154. 

Vijayakumar S, Thajuddin N and Manoharan C. (2007) 

Biodiversity of cyanobacteria in industrial effluents.  

Acta Bot Malacitana 32: 27-34.  

Vitezova M, Kohoutova A, Vitez T, Hanisakova N and 

Kushkevych I. (2020) Methanogenic 

microorganisms in industrial wastewater anaerobic 

treatment. Processes  8(12): 1546.  

Wang CC and Lee CM. (2007) Isolation of the E-

caprolactam denitrifying bacteria from a wastewater 

treatment system manufactured with Acrylonitrile-

Butadiene-Styrene resin. J Hazard Mat. 145(1-2): 

136-141.  

Yoshie  S,  Noda  N,  Tsuneda  S,  Hirata  A and  Inamori  Y.  



248 

 

(2004) Salinity decreases nitrite reductase gene 

diversity in denitrifying bacteria of wastewater 

treatment systems. Appl Environ Microbiol. 70(5): 

3152-3157.  

Zainith S, Purchase D, Saratale GD, Ferreira LFR,          

Bilal M and Bharagava RN. (2019) Isolation             

and characterization of lignin-degrading   bacterium 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Bacillus aryabhattai from pulp and paper mill 

wastewater and evaluation of its lignin-degrading 

potential, 3 Biotech. 9(3): 92.  

Zheng C, Zhao L, Zhou X, Zhimin FU and Li A. (2013) 

Treatment technologies for organic wastewater. 

IntechOpen. doi: 10.5772/52665. 

 

 

 


