
 

 

Study of Bioremediation on Hospital Plastic Waste Management 
 

 
Charles Dyson1; S.N Kumar2, Alisha Maria Samuel3; Devipriya H. B4; Midhila M. S5 

School of Civil1, 3, 4, 5, School of ECE2, Mar Ephraem College of Engineering and 
Technology 

E-mail: civilerdyson@gmail.com,appu123lumar2gmail.com 

Abstract 

This work highlights the importance of bioremediation on hospital waste. In 
bioremediation microorganisms cultured under certain environmental conditions are used 
to degrade the wastes without producing any harmful by-products. The hospital wastes are 
degraded using different processes like incineration, landfill, etc.  The bioremediation 
process does not leave any harmful by-products and is also eco-friendly. The degradation 
of plastic takes time and it pollutes the environment. This research work concentrates on 
plastic wastes produced in hospitals and its bioremediation procedure. 
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1. Introduction 

Solid waste is defined as any wastes that are being discharged from residences, 
hospitals, industries, factories, agricultural activities, etc. which contains garbage, food 
wastes, yard wastes, construction wastes, biomedical wastes, electronic wastes, sewage 
sludge, etc. that is in solid nature [1]. The practices of handling and disposing of these 
wastes vary in different regions and in India the practice depends on the type of wastes 
that have been classified into municipal and hazardous solid wastes.  The current methods 
that are being used in solid waste disposal are landfill, incineration, segregation, and 
disposal and composting [2]. Solid waste is generally classified as household waste as 
municipal waste, industrial waste as hazardous wastes, and biomedical waste as infectious 
wastes [3]. Hospital wastes like sharps, disposals, solid wastes, anatomic wastes etc. are 
generated during various activities taking place in the hospitals including immunization, 
research activities. These generated wastes are roughly infectious and can be a threat to 
human health if not managed in a proper manner [4]. The survey report states that, out of 
4kg of waste generated in a hospital, 1kg of it would be infected.  

 

2. Bioremediation 

Bioremediation is the process that is used to treat polluted water, soil, and other 
subsurface materials by changing the environmental conditions to activate the growth of 
microorganisms and to degrade certain pollutants. Bioremediation is less expensive and 
more suitable method than any other methods that are currently being used. A pure culture 
of microorganisms represents a population derived from an individual cell. A pure culture 
must be axenic (stranger) i.e. free of contaminating organisms. Pure cultures are the basis 
for laboratory studies with respect to morphology, physiology, metabolism, genetics etc. 
this applies to bacteria, fungi, protozoa, microscopic algae etc. The culture of aerobic 
bacteria is as follows; on solid media, the oxygen supply is optimal. Culture on solid 
media is usually performed in a covered glass or plastic dishes i.e. petri dishes. The 
growth of aerobic bacteria is liquid media is largely influenced by the oxygen available 
for respiration. The amount of oxygen dissolved in a nutrient solution usually is 
insufficient to, meet the respiratory potential of a growing population. Therefore, aeration 
is necessary to achieve good growth. 
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The culture of anaerobic bacteria is as follows; With respect to the tolerance towards 
molecular oxygen, there are two types of anaerobes. Moderate anaerobes tolerate transient 
exposure to air whereas strict anaerobes are unable to tolerate oxygen and are killed by 
oxygen contact. The method of cultivation of anaerobic bacteria is specifically directed 
towards the exclusion of molecular oxygen. 
 

3. Characteristics of Bacteria used in bioremediation 

Bacteria are mainly a unicellular organism, which multiplies rapidly in favorable 
condition. The characteristics of bacteria are entirely different from other organisms living 
in this world. Some of the bacteria are very useful or essential for nature, as well as life on 
earth and others, are harmful which causes severe diseases. The main classification of 
bacteria is, most of them are of prokaryotic which doesn’t have a nucleus. The bacteria 
lack chlorophyll and are seen as colonies. 

      The bacteria were first observed by a Dutch merchant named Anton Van 
Leeuwenhoek. The bacteria reproduce through the process called binary fission. Each 
bacterium survives according to a specific temperature and pH value, which differ for 
different bacteria’s. The prokaryotes belong to the kingdom Monera. The certain bacteria 
which is seen in an organism’s digestive system helps in the breaking down of food 
particles for easy digestion. These bacteria serve an essential role in waste decomposers.  
For the growth of bacteria, pH value plays an important role. The pH value of bacteria 
should range between 6.5 to 7.5. The bacteria have different shapes and are seen in 
different sizes. They may be in spherical shape, rod like shape, corkscrew in shape. The 
bacteria classified according to their shape and they are; Coccus which are round or 
spherical in shape, Bacillus which are rod shaped, Spirillum which is spiral or curve in 
shape. By the bacteria cell shape, they can be classified as Capsule, Lipopolysaccharide, 
Fimbriae or Pili, Flagella, Slime, Spores. 

 

4. Related Works on Bioremediation 

In [5], biotechnological applications like Bioleaching, biosorption, phytoextraction, 
and phytostabilisationetcetra are described that helps in the recovering of metals. The 
reactive and hazardous compounds are removed by a new peroxide based enzymatic 
method, harmful heavy metals and toxic chemicals were degraded easily by this method. 
Bioremediation has its role in the treatment of oil wastes from the oil industry and Oil and 
Natural Gas Corporation (ONGC) is doing innovative research work develop microbes 
which reduce hydrocarbon content from oil waste [6]. The biological methods play a vital 
role in e-waste management for the treatment of wastes. The e-waste disposal is a global 
issue and is mainly due to the toxicity of substances if not properly processed [7]. 

The microorganisms coupled with genetic engineering techniques gains importance in 
waste management; the radioactive waste uranium can be removed by bacteria called 
geobactermetallireducens [8]. In [9], the microorganism is used for the removal of heavy 
metals from waste water, effluent, and soil by the action of pseudomonas spp., which is 
good absorbent. The major limitation is that several microorganisms have no ability to 
break toxic metals into harmless metabolites. Modification should be done genetically in 
these micro-organisms in order to improve their characteristics or abilities for 
bioremediation. Bioremediation was found to be cost effective and eliminates the risks in 
the traditional remediation methods [10]. The method of removal of inorganic 
contaminants from soil by washing is called landfill burial, but this produces a residue 
which contains high metal and it requires further treatments. These metals get interacted 
with enzymes or cellular proteins which causes toxicity than interaction with membranes.  

The work [11] discussed how to isolate the microbes which are capable of degrading 
organic molecules. The characteristics of microbes and the enzymes used for the purpose 
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of bioremediation and the ways to avoid potential side effects are also analyzed. The roles 
of age-related diseases and the benefits of their removal were surveyed and identified. 
There are many differences between researches about age-related diseases and 
bioremediation make this goal as challenging scientifically. Hospital wastes have 
hazardous and infectious properties so it has distinct apart from all other wastes [12]. 
Research is going on all over the world for reducing and disintegrating the generated 
waste, due to this research, a survey conducted to evaluate the conditions of hospital 
waste disposal.  

The solid waste management sector in India faces a lot of problems, especially the 
increasing urban population [13]. The general principles and techniques of bioremediation 
used in laboratories and food industry are described in [14]. The main aim is to identify 
the lowest pollution level. The bioremediation process also helps to convert the 
contaminates such as pesticides, herbicides, and cleaning chemicals into nontoxic 
substances. The bioremediation and remediation technologies which are using naturally 
occurring or genetically modified microorganism are discussed in [15]. The main purpose 
is to clean the residues and the contaminated area from toxic organics, providing an 
important technology to solve the hard pollutants. Through the biochemical test and gram 
staining reaction, the bacterial strain will be identified. The antiseptics and disinfectants 
from biomedical waste kill the viruses and various type of toxin infectious bacterial strain 
[16]. The enormous increase in solid waste results in the environmental impact. The solid 
waste degradation technique produces a minimum impact on the environment [17]. 

The municipal solid waste is a serious issue in the surrounding environment and public 
health, mainly because of unscientific disposal and not properly handling and recycling of 
leachate. The testing of biosorption of Cd2+ was done by applying the fungal isolate. The 
waste containing cytotoxin compound can be applied only the use of microalga 
technology [18]. The presence of recalcitrant cytotoxin drug in the aquatic environment 
pose a significant and harmful effect of the ecosystem and human health. Flutamide is a 
biosorption of anticancer drug, performed by the living and dead biomass of Chlorella 
vulgaris. The living micro algae have a better performance for the removal of drugs. 
Higher the dead biomass higher will be the absorption capacity of microalgae [19].  

Bioremediation is a promising technology for the treatment of soil and ground water 
contamination. It is very effective to deal with petroleum hydrocarbon contamination and 
are disposed of by biological treatment [20]. The high potential of microbe which is 
ecofriendly and financially reasonable is used for the recovery of metal from waste stream 
[21]. The mobilization and immobilization also depend on organisms involved in physio 
chemical condition. For determining the metal mobility, the microbiological process is 
used and having the application of bioremediation in metal pollution [22]. Metal 
chromium is a major environmental pollutant. When comparing chemical reduction and 
microbiological reduction there is friendly and cheaper way to decrease the bacterial 
strain. The activity of chromate reduction by the bacteria is not related to enzyme [23]. In 
[24], a detailed study has been done on the microbial degradation of plastic. Though there 
are several reports regarding the potential of plastic degrading microbes, none of this has 
been used practically. 

The processes of bioremediation on soil environment which is contaminated by 
petroleum hydrocarbons, limitations of both in-situ and ex-situ bioremediation are 
explained in [25]. Waste water has to be treated before being dumped into sensitive areas. 
The usage of Chlorella vulgaris algae was used for the treatment of waste water and the 
results show that it is a new option and the residue can be used for biofuel production 
[26]. The biodegradable plastics and the degradation of plastics by microorganisms are 
discussed in [27]. The additives like starch and pro oxidants are added to make plastics 
degradable. The fungus and microalgae are grown together, which is referred to as 
“mycoalgae” biofilm, which takes up the nutrient pollutants in the water and leaves the 
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purified water as the end product of the chemical process. The intensive aquaculture can 
be sustained through nutrient recycling into highly nutritious sustainable feed [28] 

The potential of Capra aegagrushircus manure for bioremediation on soils 
contaminated with petroleum hydrocarbons was studied under certain conditions [29]. 
The bioremediation of soil contaminated crude oil by agaricomycetes was studied and the 
results showed that they had higher bioremediation ability and they can reduce soil 
toxicity in a very short period of time [30]. The experimental work done for the isolation 
of cadmium bioremediating microorganisms was analyzed in [31], the results show that 
any bacteria that show merely resistant to heavy metals have the potential for heavy metal 
removal. The work [32] deals with the isolation, identification, and screening of polythene 
degrading microbes, Bacillus sp. has greater potential for degrading polythene compared 
to other microbes. 

An experimental study was conducted on the usage of some bacteria for biodegrading 
of waste water [33]. The consortium of Bacillus subtilis, Nitrosomonas, Bacillus 
circulans, and Bacillus pumilus resulted in an effective lowering of BOD, COD and TSS 
levels in waste water. The conducted studies reveal that some specified microorganisms 
which are already present in the Long Beach soil and by increasing their abundance, the 
diesel oil can be degraded, the specialized microorganism selected from their own 
environment can degrade diesel oil from the soil [34]. The bioremediation of the domestic 
wastewater runoff using vermi-biofilteration is done, the result shows that through this 
process, better water quality is obtained when compared to another filtration system [35]. 
The hydrocarbon, as well as heavy metals, have to be treated before it is being dumped. 
Bioremediation method was found to be effective, the results show that some bacteria are 
been identified from the wastewater sample such as Bacillus subtilis, Micrococcus luteus, 
Staphylococcus aureus, and Staphylococcus epidermidis can degrade hydrocarbon. The 
Bacillus subtilis and Micrococcus luteus are also able of reducing heavy metals [36]. 

The article [37] explains the bioremediation of liquid waste oil through the bioreactor. 
The test is done by taking a sample from liquid waste petroleum oil and gas companies 
prabumulih south Sumatra, Indonesia. The result shows that, if the process contains 
10litres isolate and 6ml/sec air discharge, then it can reduce the final weight of waste, pH, 
Specific gravity and BOD level. A microorganism is a tool of bioremediation technology 
for cleaning environment. For removing toxic waste from the environment, the biological 
agents are used, as well as to manage the polluted environment and recovering of the 
contaminated soil [38]. The study reveals that the majority of the waste can be degraded 
using the bioremediation process. The work [39] explains the perspectives of 
bioremediation through mushroom cultivation. The industrial waste was found to be a 
substrate for mushroom cultivation and through bioremediation process, these wastes can 
be converted as spent mushroom compost. The spent mushroom compost is recently 
proposed to call “post mushroom substrate” because it is actually not a spent but used for 
many useful purposes. 
 
Even though, the chromium is released to the soil and water resources in a large amount, 
which causes pollution [40]. The chromium, are treated using some physical and chemical 
methods, though these methods are available, this cause secondary pollution. The 
microbes are found to be effective for the treatment of contaminants. In [41], the enzymes 
of the plant in Rhizosphere degrading toxic compounds was discussed. The Rhizosphere 
microorganism leads in increasing availability of hydrophobic compounds and hence 
results in degradation and which may be overcome to enhance the remediation of a 
contaminated environment. Table 1 and 2 depicts the characteristics of classical waste 
management techniques in terms of the characteristic parameters. 
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Table 1. Characteristics of classical waste disposal techniques (Eco 
friendliness, temperature, efficiency) 

 

 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

SL.N
O 

Methods Eco 
friendliness 

Temperature Efficiency 

 
 

1 

Incineration Not 
ecofriendly as 
high heat is 
being used. 

High 
temperature is 
being used for 
the process 

High efficiency with 
disadvantages 

 
 

2 

Land fill Not 
ecofriendly as 
leachate is 
generated 

Very low 
temperature 

Medium efficiency with 
disadvantages 

 
 

3 

Chemical 
disinfection 

Not so 
ecofriendly as 
intense 
chemicals are 
being used 

Temperature 
depends on the 
type of chemical 
used 

Medium efficiency 

 
 

4 

Autoclaving Not so 
ecofriendly as 
high heat is 
liberated 

High 
temperature 

Medium efficiency 

 
5 

Microwave 
irradiation 

Not 
ecofriendly 

High 
temperature in a 
controlled 
environment 

Low efficiency 
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Table 2. Characteristics of classical waste disposal techniques (expense, 
toxicity, byproducts) 

 

SL.
NO 

Methods Expense Toxicity Byproducts 

 
 

1 

Incineration 
 

High installation 
cost 

High toxic 
material is 
being 
liberated 

Gaseous emissions, 
Carbon dioxide, 
Nitrogen oxides 
 
 

 
 

2 

Land fill Low installation 
cost  

Toxicity 
relies on 
the landfill 
material 

Leachate, metals, glass 
piece, carbon dioxide 

 
 

3 

Chemical 
disinfection 

Not expensive High 
toxicity 
chemicals 
are being 
used 

Plastic bags, chemical 
oxides  
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5. Conclusion 
  This research work proposes various bioremediation techniques for waste 
disposal. The disposal of hospital waste is really a challenging task and required many 
improved technologies. A comparative analysis has also been performed on the classical 
waste disposal methodologies. The outcome of this work will be an aid for researchers 
working on bioremediation techniques. 
 

References 

[1] Bundela PS, Gautam SP, Pandey AK, Awasthi MK, Sarsaiya S. Municipal solid 
waste management in Indian cities-A review. International journal of 
environmental sciences. (2010); 1(4):591. 

[2] Zhang DQ, Tan SK, Gersberg RM. Municipal solid waste management in China: 
status, problems and challenges. Journal of environmental management. (2010); 
91(8):1623-33. 

[3] Asnani PU. Solid waste management. India infrastructure report. (2006) May 
25;570. 

[4] Chaerul M, Tanaka M, Shekdar AV. A system dynamics approach for hospital 
waste management. Waste management. (2008); 28(2):442-9. 

[5] Aburas Mma, Degradation of Poly (3-Hydroxybuthyrate) using Aspergillus 
Oryzaeobtained From Uncultivated Soil. Life Science Journal, (2016); 13(3):51–56  

[6] Agrawal N, Shahi SK, An Environmental Cleanup Strategy-Microbial 
Transformation Of Xenobiotic Compounds. Int J Curr Microbiol App Sci (2015); 
4(4):429–461  

[7] Akola J, Jones Ro, Branching Reactions In Polycarbonate: A Density Functional 
Study. Macromolecules (2003); 36:1355–1360  

[8] Akutsu Y, Kambe Tn, Nomura N, Nakahara T, Purification and Properties of A 
Polyester Polyurethane-Degrading Enzyme From Comamonas Acidovorans Tb-35. 
Appl Environ Microbiol (1998); 64(1):62–67  

[9] Ali Mi, Ahmed S, Robson G, Javed I, Ali N, Atiq N, Hameed A Isolation and 
Molecular Characterization Of Polyvinyl Chloride (PVC) Plastic Degrading Fungal 
Isolates. J Basic Microbiol (2014); 54:18–27  

[10] Álvarez C, Reyes-Sosa FM, Díez B Enzymatic Hydrolysis of Biomass From 
Wood. Microbiol Biotechnol, (2016); 9(2):149–156  

[11] Ambika DK, Lakshmi BKM, Hemalatha KPJ, Degradation of Low Density 
Polythene by Achromobacter Denitrificans Strain S1, A Novel Marine Isolate. Int J 
Rec Sci Res (2015); 6(7):5454–5464  

 
 

4 

Autoclaving Very expensive Low 
toxicity 

Harmful byproducts 

 
5 

Microwave 
irradiation 

Less expensive Less 
toxicity 

Ashes, poisonous gas, 
 

International Journal of Management, Technology And Engineering

Volume 8, Issue XII, DECEMBER/2018

ISSN NO : 2249-7455

Page No:684



 

 

[12] Arutchelvi J, Sudhakar M, Arkatkar A, Doble M, Bhaduri S, Uppara PV, 
Biodegradation of Polyethylene and Polypropylene. Ind J Biotechnol; (2008); 
7(1):9–22. 

[13] Arvanitoyannis I, Biliaderis CG, Ogawa H, Kawasaki N, Biodegradable Films 
Made from Low-Density Polyethylene (LDPE), Rice Starch and Potato Starch For 
Food Packaging Applications: Part 1. Carbohydr Polym, (1998); 36(2):89–104  

[14] Augusta J, Muller Rj, Widdecke H, A Rapid Evaluation Plate-Test for the 
Biodegradability of Plastics. Appl Microbiol Biotechnol (1993); 3:673–678 

[15] Averous L, Pollet E Biodegradable Polymers. Environ Sil Nano Biol Gre Energy 
Technol: (2012); 13–39. 

[16] Azevedo HS, Reis RL Understanding the Enzymatic Degradation of Biodegradable 
Polymers and Strategies to Control Their Degradation Rate Biodegradable Systems 
In Tissue Engineering And Regenerative Medicine. Crc Press, Boca Raton, (2005); 
Pp 177–201. 

[17] Babul RP, O’connor K, Seeram R, Current Progress On Bio-Based Polymers and 
Their Future Trends. Prog Biomater (2013); 2(8):1–16  

[18] Barlaz MA, Ham RK, Schaefer DM, Mass-Balance Analysis Of Anaerobically 
Decomposed Refuse. J Environ Eng, (1989); 115(6):1088–1102  

[19] Barnes DK, Biodiversity: Invasions by Marine Life on Plastic Debris. Nature 
(2002); 416(6883):808–809 

[20] Basnett P, Knowles JC, Pishbin F, Smith C, Keshavarz T, Boccaccini AR, Roy I 
Novel Biodegradable and Biocompatible Poly (3-Hydroxyoctanoate)/Bacterial 
Cellulose Composites. Adv Eng Mater (2012); 14(6):330–343 

[21] Basnett P, Ching KY, Stolz M, Knowles JC, Boccaccini AR, Smith C, Locke IC, 
Keshavarz T, Roy I, Novel Poly (3-Hydroxyoctanoate)/Poly (3-Hydroxybutyrate) 
Blends for Medical Applications. React Funct Polym (2013); 73:1340–134 

[22] Benedic CV, Cameron JA, Huang SJ, Polycaprolactone Degradation by Mixed and 
Pure Cultures of Bacteria and A Yeast. J Appl Polym Sci, (1983), 28(1):335–342 

[23] Berlemont R, Martiny AC Phylogenetic Distribution of Potential Cellulases in 
Bacteria. Appl Environ Microbiol (2013); 79(5):1545–1554  

[24] Bhardwaj H, Gupta R, Tiwari A Microbial Population Associated with Plastic 
Degradation. Sci Rep, (2012); 1(2):1–4  

[25] Bhardwaj H, Gupta R, Tiwari A Communities of Microbial Enzymes Associated 
With Biodegradation Of Plastics. J Polym Environ (2012) 21(2):575–579  

[26] Bhatia M, Girdhar A, Tiwari A, Nayarisseri A Implications of A Novel 
Pseudomonasspecies On Low Density Polyethylene Biodegradation: An In Vitro 
To In Silico Approach. Springerplus (2014); 3(497):1–10  

[27] Bhatnagar S, Kumari R Bioremediation: A Sustainable Tool For Environmental 
Management—A Review. Ann Rev Res Biol., (2013); 3(4):974–993  

[28] Blouzard JC, Bourgeois C, De Philip P, Valette O, Bélaïch A, Tardif C, Belaich JP, 
Pagès S, Enzyme Diversity of The Cellulolytic System Produced By Clostridium 
Cellulolyticumexplored By Two-Dimensional Analysis: Identification Of Seven 
Genes Encoding New Dockerin-Containing Proteins. J Bact. (2007); 189(6):2300–
2309  

International Journal of Management, Technology And Engineering

Volume 8, Issue XII, DECEMBER/2018

ISSN NO : 2249-7455

Page No:685



 

 

[29] Bode Hb, Zeeck A, Plückhahn K, Jendrossek D Physiological And Chemical 
Investigations Into Microbial Degradation Of Synthetic Poly (Cis-1, 4-Isoprene). 
Appl Environ Microbiol (2000); 66(9):3680–3685  

[30] Bogino PC, Oliva Mdlm, Sorroche Fg, Giordano W, The Role of Bacterial 
Biofilms and Surface Components in Plant-Bacterial Associations. Int J Mol Sci 
(2013); 14(8):15838–15859  

[31] Bonartsev Ap, Myshkina Vl, Nikolaeva DA, Furina Ek, Makhina TA, Livshits Va, 
Boskhomdzhiev AP, Ivanov EA, Iordanskii Al, Bonartseva GA, Biosynthesis, 
Biodegradation, And Application Of Poly (3-Hydroxybutyrate) And Its 
Copolymers-Natural Polyesters Produced By Diazotrophic Bacteria. Commun Curr 
Res Educ Top Trends Appl Microbiol (2007); 1:295–307  

[32] Bonhommea S, Cuerb A, Delort Am, Lemairea J, Sancelmeb M, Scott G, 
Environmental Biodegradation of Polyethylene. Polym Degrad Stab (2003); 
81:441 

[33] Bonilla Cep, Perilla Je The Past, Present And Near Future Of Materials For Use In 
Biodegradable Orthopaedic Implants. Ing Investig (2011); 31(2):124–133 

[34] Application Of Screening Effect When Sampling Suspension In Bioremediation 
Process, Ukpaka Cp, Igwe Fu. Application of Screening Effect When Sampling 
Suspension In Bioremediation Process. J Health Med Econ. 2017. 

[35] Bioremediation Of Crude Oil Contaminated Soils Using Cow Dung As 
Bioenhancement Agent, 1e. Osazee, 2m.B. Yerima, 3k. Shehu Annals Of 
Biological Sciences 2015. 

[36] Bioremediation Potential Of Individual And Consortium Non-Adapted Fungal 
Strains On Azo Dye Containing Textile Effluent, V. Gopi*, Akhilesh Upgade And 
N. Soundararajan European Journal Of Experimental Biology, 2014 

[37] Determination Of The Ability Of Azolla As An Agent Of Bioremediation, Maibam 
K. Devi1, Wahengbam N. Singh2, Wahengbam R. C. Singh1, Heigrujam B. 
Singh1* And Nongmaithem M. Singh3 European Journal Of Experimental 
Biology, 2014. 

[38] Studies On Mycroremediation Os Used Engine Oil Contaminated Soil Samples, R. 
Thenmozhi1, K. Arumugam1, A. Nagasathya2, N. Thajuddin3 And A. 
Paneerselvam Advances In Applied Science Research, 2013 

[39] Potential Process Implicated In Bioremediation Of Textile Effluents: A Review 
Palanivelan Ramachandran1, Rajakumar Sundharam2, Jayanthi Palaniyappan3 
And Ayyasamy Pudukkadu Munusamy1 Advances In Applied Science Research, 
2013 

[40] Comparative Study Of Untreated And Bioremediated Sugar Industry Effluent For 
Irrigation With Reference To Biochemical Attributes Of Tritcium Astevium 
Pramod C. Mane, Deepali D. Kadam, Ravindra D. Chaudhari*, Sandesh E. Papade, 
Kailas K. Waghule, Premanand A. Gaikwad, Rohit S. Shinde And Ganesh A. 
Kshirsagar European Journal Of Experimental Biology, 2015 

[41] Ex Situ Bioremediation Of Soil Contaminated With Crude Oil By Use Of 
Actinomycetes Consortia For Processes Bioaugmentation, 1ahmed A. Burghal, 
2nadia A. Al-Mudaffar And 1kuther H. Mahdi European Journal Of Experimental 
Biology, 2015 

 

 
 

International Journal of Management, Technology And Engineering

Volume 8, Issue XII, DECEMBER/2018

ISSN NO : 2249-7455

Page No:686


