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Abstract: This article puts light on the state and possibilities of environmental biotechnology 

and reviews it’s all types of areas collectively with their associated issues, challenges, and 

implications. Environmental contaminants & wastes could be transformed, either by recycling 

to generate in new forms or by sanitizing to ensure that the final product has lessharmful 

impact on the environment. Biotechnology replaces the chemical materials and processes along 

with other contaminants with the biological technologies by modifying microorganism’s 

genetic structure and applies to reduce environmental damage. This paper represents the 

potential areas and implementation of environmental biotechnology to detect, monitor and 

prevent environmental biodiversity of Myanmar. In the waste treatment, main thing concern for 

the application of biotechnology is economically and technically feasible along with the 

favorable degree of biodegradability/detoxication during biotechnological treatment of 

substances. The various exploration in the field of biochemistry, genetics, and physiology of 

exploitable microorganisms are extensively being implemented into commercially and used in 

different technologies for preserving and reversing the further deterioration of the 

environment.

Key words: Environmental biotechnology, Wastes, Biotreatment, Biosensors, Biomonitoring, 

Bioremediation

 

   1 Introduction 

 The Environmental Biotechnology is the field of Biotechnology which deals with the 

environmental issues in the environment and in the ecological ecosystems. The different methods, 

 

 

Contents lists available at       

Journal homepage: http://twasp.info/journal/home 

Review 

mailto:phyuphyutun12@yahoo.com
http://www.twasp.info/
http://twasp.info/journal/home


 

83 ©  
 

tools and techniques are applied and used to study the natural behavior of environment and its 

monitoring. The international society for environmental biotechnology has been defined the 

environmental biotechnology is such way of environmental platform which is designed to develop, 

detect and prevent the environment from pollution and efficient use, monitor and regulate the 

biological system resources or from unwanted contamination to the environment land, water, air 

and perform efficiently to sustain eco-friendly society.  

 The world has expressively affected by the deployment of environmental biotechnology and going 

to be a major important technique for reforming the quality of environmental sustainable life for 

upcoming generations by leveraging efficient mechanisms for conserving and reinstating natural 

resources (Rittmann and McCarty, 2012).The many industrials mechanism/processes will be 

revolutionized through biotechnology by providing the capacity to yield energy and innovations in 

chemicals through green processes which will minimize the effect of industrialization, 

pharmaceutical actions on the environment and lessen the world’s reliance on non-renewable 

energy resources in the formation of balanced ecosystems. It also put forward the path of 

biological methods for the remediation of polluted water and soils which arises from the 

consequences of many anthropogenic and non-anthropogenic activities (Christofi&Ivshina 2002). 

Here, in this paper explained how environmental biotechnological processes can be useful to 

preserves, protect and restore Myanmar natures, mainly. By using the environment-friendly 

biological process and techniques of environmental biotechnology could primarily sustain the 

environment. Environmental Biotechnology could be also implemented to resolve the most serious 

and challenging environmental problems of developing country like controlling ambient air 

emissions and water pollution. Myanmar is one of the developing nation in Asia and having 

greater extent of environmental pollution in both air and water, and along with their rapid 

population growth, generates huge waste and sewage disposal problems. The environmental 

biotechnology predominantly used in the biodegradation of organic matter of metropolitan 

wastewater and biodegradation/detoxification of hazardous substances in air, soil, industrial 

wastewater, environment monitoring and production of biosensors (Evans & Furlong 2003). Fig. 1 

shows the Environmental biotechnology general implication area. 

 Inappropriate dumping of solid household and harmful wastes damages and degrades the 

environment and also roots of the severe health problems. Earlier incineration technology was 

supposed as one of the best ways of disposing of solid wastes, especially domestic wastes, but now 

research shows that it contaminates different types of toxic gases which degrades the ambient of 

atmospheres. Even though it is still being used in Myanmar and also in other developing nations, it 

is obsoleted in developed domain, since in developed nations biotechnological processes have 
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taken that place of incineration. Nowadays, by using the method of anaerobic breakdown, 

composting, bio-degradable solid wastes are transformed to the valuable resources bio-gas, and 

usable eco-friendly organic material. Moreover, anaerobic incorporation techniques are developing 

in such a level that in the coming days, prior to subjecting to anaerobic digestion to make biogas 

and another byproduct it may not be essential to separate bio-degradable solid waste from the total 

solid waste. Biosensors are the devices used in bio-monitoring of environment and bio-treatment 

processes. To measure concentration or toxicity of a set of hazardous substance, the combination 

of biosensors can be used in the different string. 

 

Fig.1: Environmental Biotechnology implication 

2 Myanmar’s ambient atmosphere and challenges  

 Myanmar possesses the tropical climate in the larger area, while the coastal areas have a temperate 

climate. The country has diverse ecosystems such as mountain, land, wetland, forest, marine and 

coastal ecosystems. These abundant ecosystems make the country rich in biological diversity and 

natural resources. It is prosperous in forest, flora, fauna and biodiversity conservation that lead to 

arising greater from its unusual ecological diversity. Myanmar also has rich mineral mines, 

including zinc, lead, gold, silver, tin, copper, wolfram, coal, gypsum, limestone, barite along with 

precious stones such as jade, ruby, and sapphire (Win &Myint 1998). The country also possesses a 

huge potentiality in the area of energy resources such as hydrocarbons and obvious an abundant 

potential of hydropower. 

 In spite of being rich in natural biodiversity resources, the rapid environmental degradation is 

becoming a major challenging task and evolve as a highly serious matter to be considered of its 

impact on the environment. The growth in population, unplanned urbanization, development of 

industrial, manufacturing and economic deeds escalates the contaminants to the environment, 

energy and water scarcities, transportation complications, inadequate waste management,and other 
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environmental effects. The impacts of these increasing issues on the environment must have to be 

countered by taking preventive and remedial actions. Myanmar has also most of the environmental 

problems are like to the other developing nations; such as- deforestation, land derogation, and 

harm of biodiversity, household waste mismanagement, up to high level of air pollution, 

domestic/industrial wastes, water pollution and soil degradation. 

 Air pollution in Myanmar is the biggest environmental threat and risk to health. It has become a 

major and serious threat to the country’s environment. Inefficient modes of different types of 

transport and their emission of smog, inefficient combustion of household fuels for cooking, 

industrial agriculture and waste burning, coal-fired power plants are the main sources of outdoor 

air pollution in Myanmar. The high proportion of households still rely on the use of solid fuel – 

such as charcoal, wood, crop waste, coal, and animal dung used for cooking purposes. This activity 

generates high emissions of unwanted contaminant particulate matter indoors and adversely affects 

high levels of pollutants in the atmosphere. The solid wastes which are emitted from household, 

industry, agriculture, bovine etc. also the main cause of environmental degradation. Solid wastes 

that emit from households, businesses and commercial establishments, biomedical sources like 

hospital and dispensary, garbage are carelessly thrown in the streets; highways, ground, and 

alleyways are the reason behind of the pollution and when they are pulled out by rainwater run-

offs or by flood water to the main watercourses, as these polluting remains will reach small and 

larger water bodies thereby polluting not only outer water bodies also groundwater. In Myanmar 

solid wastes mismanagement is also another main cause of environmental degradation which is 

mainly originated from household activities like cooking, cleaning, packaging, repairing of empty 

containers and using of old and expired goods, huge use of plastic carry bags. Frequently, these 

household generated wastes are getting mixed with the biomedical wastes which are originated 

from hospitals and clinics. There is no any specific segregation system of inorganic, organic, non-

recyclable and recyclable wastes at the at dumping sites or at the household level. Due to the 

improper handling and mismanagement of waste from households to dumping sites causes a large 

adverse effect on the community and this deteriorates the environment.  

 Myanmar’s people main occupation is the farming, so agriculture uses a large amount of water 

mostly in irrigation, which consumes about 90% of the total available water and of 10% accounts 

for the domestic and industrial purposes (Kim 2016). Water used for agriculture purposes or for 

irrigation is around 95% of surface water while only 5% of it’s from groundwater (FAO 2014). 

The available groundwater mostly used for domestic purposes and some of the use for industrial 

purposes. However, the percentage of people covered by safe drinking water and sanitation 

facilities are still very low in the country compared to the global status (Onda et al. 2012). Sewage 

disposal is also a big challenging problem in Myanmar, since in large part of the country’s 
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population still don’t have access to sanitary conditions and clean & safe drinking water. Untreated 

sewage water, the toxic chemicals, and pharmaceutical waste from industries are causing a severe 

effect in polluting both groundwater and surface water.  

 Therefore, to remediate with these many environmental polluting factors environmental 

biotechnologies are the best medium to protect environment atmospheres. There are huge 

possibilities of this technology and can play a key role in the prevention of Myanmar’s 

environment and sustainable development. 

 

3 Environmental remediation by Biotreatment/ Bioremediation 

Environmental biotechnology covers a wider range of applications such as bioremediation, 

genetic engineering, prevention, detection, and monitoring, for sustainable development and better 

quality of living environment. Environmental hazards, threats and risks which occurs due to the 

accumulation of chemicals and toxic gases or other unwanted contaminants like pollutants and 

waste could be eliminate or reduced by using the techniques of biotechnology in the form of bio-

treatment/bioremediation of the pollution along with addressing pollution resulting from existing 

industrial activities by pollution prevention and control practices. Bioremediation deals with the 

fruitful use of microorganisms to detoxify or eliminate the pollutants, usually as contaminants of 

soils, water or sediments that otherwise intimidate human health (Talley 2005). Biotreatment, bio-

reclamation, and bio-restoration are also referred to the bioremediation. 

Bioremediation/biotreatment methods are the most particularly “end-of-pipe processes” which is 

subjected to eliminate, detoxify or degrade pollution/contaminants in environmental media, 

comprising soil, air, water, and solid waste. Four steps action can be applied as on the pollutant 

(Doble& Kumar 2005). 

 Removal: a process is performed in host medium where physically in a direct way 

eliminates the contaminant or polluted medium from the spot without the necessity for 

separation. 

 Separation: mechanism of removing of the pollutant from the host medium (water, soil or 

air); 

 Degradation /destruction: a method by which biologically destroys or chemically or 

neutralizing the contaminant to yield harmless byproduct or diluted toxic compounds; 

 Containment/immobilization: a procedure that immobilizes or impedes the surface and 

subsurface movement of the contaminant. 

 

3.1 Factors affecting bioremediation 

 Three factors can be characterized which determines the achievement of bioremediation 
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processes (Sasikumar& Papinazath 2003; Wagner et al. 2002). 

 State and characteristic of contaminant/contamination, that tends to the chemical 

composition of pollutants and their physical state. (aggregation state: solid, liquid, gaseous, 

concentration, oxido-reduction potential) 

 Environmental conditions: which includes temperature, pH, soil/air/water features, and 

occurrence of inhibiting or toxic constituents to the microbe, sources of energy, and 

sources of nitrogen, carbon, trace compounds, temperature, pH, and moisture content. 

 It also relies on the natural capabilities of microbes to perform their enzymes and 

metabolism action. 

 The crucial regulatory factors are the availability of air (oxygen), nutrient levels, moisture 

content, matrix pH, and ambient pressure /temperature (Vidali 2001). 

 

3.2 Wastewater Biotreatment 

Water pollution is a serious major problem in Myanmar. The rapid urbanization and 

industrialization have generated large quantities of wastewater that resulted in deterioration of 

surface water resources and groundwater reserves like biological, toxic, inorganic and organic 

pollutants contaminate the water bodies. In most of the cases, these sources are not only unhealthy 

for human consumption also for other actions like irrigation, soil health, and industrial needs. 

Bioremediations processes can be applied to treat such wastewater to reusable and to make safe for 

drinking.  

The use of microorganism’s type to annihilate pollutants from wastewater is solely reliant on 

source and nature of the wastewater. For the treatments of sewage, microorganisms are used to 

annihilate the most common contaminants from wastewater ahead of its discharged into rivers or 

the marine. The rapid increment in industrial, household waste and in agricultural contamination 

has brought to a higher requirement for treatment mechanisms & techniques which eradicate 

particular contaminants like nitrogen and phosphorus compounds, heavy metals and chlorinated 

compounds. Typically, wastewater can be classified into one of the following groups. 

 metropolitan wastewater (home wastewater mixed with sewage from industrial and 

manufacturing works, pre-treated or not pre-treated) 

 commercial and industrial wastewater (pre-treated or not pre-treated) 

 agronomic wastewater 

The biological processes like aerobic, anaerobic or combination of both process could be run 

sequentially or discretely to commensurate higher levels of treatment activity in the treatment 

activities. Five key stages can be recognized in wastewater treatment (Gupta et al. 2012). 

 Preliminary treatment –:  heavy metals, grits, and floating debris are removed. 
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 Primary treatment –: suspended matters are removed. 

 Secondary treatment –: bio-oxidizes organic materials by activities of aerobic & anaerobic 

microorganisms. 

 Tertiary treatment –: some specific contaminants are removed (phosphate and ammonia). 

 Sludge treatment –: solid pollutants are removed (last stage). 

 

3.2.1   Aerobic Biotreatment 

Aerobic processes are normally applied for urban, sewage and industrial wastewater treatment. 

The decomposable organic substances can be effortlessly treated by this system. In this processes, 

the degradable organic matter is oxidized by the microorganisms into CO2 that can be vented to the 

atmosphere (Doble& Kumar 2005; Gallert& Winter 2005). The elementary reaction in aerobic 

treatment plant can be explained by the following expressions. 

 

   Organic material + O2                               CO2 + H2O + new cells 

 

 Cells + O2                               CO2 + H2O + NH3 

 

Aerobic treatment systems can be easily employed in rural parts where public sewers are not 

obtainable, and also can be used for a residential purpose or for a small group of households. A 

composting toilet aerobic treatment can be applied micro-flush toilet or waterless toilet system that 

uses the principle of the aerobic process in the treatment of human excreta by composting or in a 

managed way of aerobic decomposition. The two well-known aerated wastewater treatment 

systems types are aerated stabilization basins (ASBs) and activated sludge systems. The ASBs can 

be used as treatment plant systems in the industry like paper and pulp and are also used in some 

small municipalities. 

 

3.2.2Anaerobic Biotreatment 

Anaerobic assimilation is a method by which microbes decomposes the biodegradable 

constituent into compost in the lack of oxygen. The process is castoff for sewage, industrial and 

domestic wastewater treatment purposes and also to produce fuels (Nah et al. 2000). Anaerobic 

digestion, a simple process, which is feasible and economical in the rural regions of Myanmar, can 

greatly reduce the amount of organic matter digestion and used to treat sludge in the first phase of 

a wastewater treatment plant. There are several available methods of anaerobic treatment that 

arises in diverse stages. The main key microorganisms are acid formers and methane formers. The 

acid formers are such microorganisms that produce numerous acids from the sludge and while 

Cell 

Other nutrients  
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methane formers which transform the acid into methane, as a result, it led to the formation of 

biogas (Appels et al. 2011). 

The study and investigation have shown that high demands of wastewater treated by anaerobic 

processes and generates less amount of organic excess sludge with a high treatment competence, 

no oxygen requirements, low costs, methane production, low nutrient requirements 

(Blonskaja&Vaalu 2006). 

 

3.2.3   AdvancedBiotreatment 

The advanced biotreatment is highly standardized, ultra-miniaturized than the aerobic and 

anaerobic process that offers many advantages including reuse, recycle purposes along with 

consideration of human and environmental health. Mainly it is needed when the treated wastewater 

is supplied to use for the restoration of urban society and evolution of water surroundings along 

with it. 

     Membrane technology is taken as one of the advanced and innovative technologies that 

efficiently and successfully satisfy the above-listed criteria in water and wastewater treatment and 

reuse since it combines biological along with the physical processes. In case of biological 

treatment, advanced biotreatment is generally useful to organic wastewater which consists a big 

amount of biodegradable. Actually, the processes like microfiltration or ultrafiltration with mixed 

growth bioreactor are the combination of membrane process.  It has been widely and successfully 

installed in many municipalities of the world and industrial wastewater treatment. This (Membrane 

Separation Activated Sludge Process, MSAS) process outcome depends upon the many factors, 

like membrane characteristics, sludge characteristics, operating conditions (Judd 2006). Thus, it 

seems that membrane technology is effective and feasible in the context of Myanmar’s wastewater 

treatment.  

 

3.3 Solid Waste Biotreatment 

Pollution in soil is caused by persistent toxic compounds, increasing amounts of fertilizers and 

other agricultural chemicals and pesticides applied industrial and domestic waste-disposal 

practices, pharmaceutical, salts, radioactive materials, chemical or disease instigating proxies 

which adversely effects on soil, plant growth along with animal health. The main cause of soil 

pollution is the unnecessary and uncontrolled management of solid waste which has been dumped 

on the land that causes an adverse effect in every constituent of the environment. Soil biotreatment 

mechanisms are usages the alive organisms to degrade soil pollutants, either ex situ (i.e., above 

ground, in another place) or in situ (i.e., in place, in the ground), and encompass bio-treatment 

cells, soil piles, and prepared treatment beds (Sarauskis et al. 2015). Bioremediation of land 
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(biorestoration) is generally inexpensive than most of the available physical techniques and its 

byproducts are also non-toxoids when comprehensive mineralization achieved. However, this 

process requires more time, occupying assets and land. 

 The conversion of wastes and pollutants can be performed in many-dimensional ways and can 

be categorized as being biological or chemical in environment. Biotreatment process is applied at 

the origin point of waste medium source to detoxify before they subjected to the environment – 

instead of at the point of disposal. In fact, the source of origin of waste signifies a vital intervention 

points where the environmental biotechnologies can be applied to detoxify the contaminants. Bio-

waste which is produced from numerous anthropogenic activities like agriculture, households, 

horticulture, forestry, wastewater treatment plants, and can be classified as manures, raw plant 

matter, and processed waste. Most of the bio-waste which is consisted by municipal solid wastes 

(MSW) could be collected separately and treated accordingly to the waste natures and after that 

can be applied for many applications, for instance, aerobic decomposition or composting, that 

provides the (through anaerobic decomposition or fermentation) nutrients and humus composites 

for refining the soil constituents and manure quality for agronomy purposes delivers nutrients in 

soil and compost for agriculture uses. Five Environmental Buzzwords are the 5Rs for efficient use 

of energy and better control of waste which help in the sustainable development and quality living 

(Olguín et al. 2004). 

 Reduce (reduction of waste) 

 Reuse (efficient use of reusable items) 

 Recycle (recycling of wastes) 

 Replace (elimination of poisonous/harmful raw ingredients for eco-friendlier inputs by 

using biotechnology) 

 Recover (useful non-toxic fractions from wastes) 

The treatments of these solid wastes could be achieved by aerobic or anaerobic processes 

depending on whether the technique needs oxygen or not and by composting. These five principles 

play a vital role in the healthy environment sustainability. 

 

3.4 Biotreatment of Air and Gaseous Waste 

The major source of air pollution from the activity like burning fossil fuels such as natural gas, 

oil,and coal to power industrial processes, dumping yard, open defecation,and motor vehicle. The 

incompletely burned fuels whether in houses or in vehicles emits numerous types of chemicals 

called volatile organic chemicals (VOCs), decomposing of municipal trash on landfills and solid 

waste dumping sites releases methane and toxic gases, many household goods, and growing 

industrial activities have further added more contaminants in the air. These are the major 
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constituents in Myanmar’s air pollution. 

Biofilter works under the normal temperature and pressure and one of the core biological 

methods that are used to degrade the air pollution. That’s why biofilters are comparatively 

inexpensive, high working efficiency when the waste gas is subjected to speedy flow and low 

contaminant concentration. Biological waste air filtration treatment using biofilters, membrane 

bioreactor, and biotrickling filters were established as a trustworthy and economical technology for 

the treatment of polluted air medium (Kim &Deshusses 2008).  

When the polluted air is passed through the bioreactors, the volatile compounds in air 

converted into from gaseous phase to liquid phase. In this liquid phase, microbial constituents are 

(a mixture of different fungi, bacteria, and protozoa) grows and hence remove the unwanted 

compounds assimilated from the air. Air is passed to the biofilter via bed packed with organic 

materials which supply the required nutrients for the development of the microorganisms and this 

condition is retained damp by upholding the humidity of the incoming air. While in the biological 

off-gas treatment VOC of the waste gases are generally absorbed into the aqueous phase and after 

that with the direct oxidation by a wide range of voracious bacteria (Leson& Winer 1991), like 

Nocardia sp. and Xanthomonas. The combination of bioscrubber/biofilter also observed as an 

effective method to treat stinking off-gases from composting procedures (Alfonsín et al. 2013). 

From this results, it has been observed that the huge part of the odor load could be degraded within 

the biofilter. 

 

4 Pollution Recognition and Monitoring 

4.1 Pollution Recognition and Monitoring 

A biomarker is a type of applications of environmental biotechnology which gives a response 

to a chemical that assists to measure the intensity of damage caused or the degree of the toxic or 

the effect of pollution caused. In another way, Biomarker can also be known as the biological 

markers whose application helps to analyze the relationship between the oils and its sources. 

Biomarkers are variations in biological behavior from the molecular level through 

physiological and cellular feedbacks to behavioral alterations which can be linked to exposure to a 

toxic affected by environmental chemicals. The recent discovery in biotechnology and molecular 

biology leads to the development of more sensitive exposure effect that validate biomarkers and 

sensitivity to adverse effects to aquatic and terrestrial pollutions. The potential use of biomarkers 

in bio-monitoring are (Gavrilescu 2010): 

 molecular (gene construction, DNA integrity) 

 biochemical (enzymatic, specific proteins or indicator compounds) 

 histo-cytopathological (cytological, histopathological) 
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 physiological 

 behavioral 

 

4.2   Biosensor  

Environmental biosensors devices are used to measure which is integrated with a biological 

detecting component or biomarker (receptor, enzyme, antibody or genes) and incorporated with a 

physical sensor (electrochemical or optical), which work together to quantify and calibrate the 

electrical signal (Rogers & Lin 1992). The catalytic membrane determines the biological response 

of the biosensors and conversion of reactant to product take place. Immobilized biological 

recognizing element enzymes, antibody or cell possess many beneficial characteristics which 

makes them particularly appropriate to use in such systems. Biosensors are powerful tools in 

environmental monitoring, which rely on biochemical reactions in the detection of specific 

substances, that have brought fruitful in a many sectors, like the industrial, water, soil, chemical, 

production, food, and beverage industries. Biosensors are able to identify even tiny amounts of 

their specific constituent of the target chemicals, rapidly, easily and precisely. 

The biosensors having such characters have been ardently used in the variety of applications of 

process monitoring, mostly in the scope of pollution assessment and control. Many kinds of 

biosensors have already been incorporated for detection of organic acids, carbohydrates, 

glucosinolates, aromatic hydrocarbons, pathogenic bacteria pesticide,and others. These varieties of 

biosensors can be easily applied for the monitoring of pollution at the different geographical 

location of Myanmar according to the nature of pollutants and its extent.  

 

Fig 2:  Structure of a common biosensor 

The biosensors (Fig. 2) can be developed and designed selectively and more precise to the 
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wide range of mixtures. For instance, the stresses perpetrated on the organisms can be determined 

as alterations in the optical characteristics of the plant’s chlorophyll and also like using algae-

based biosensors by which varieties of herbicides can be identified in river streams. There are 

different types of biosensors such as optical biosensors, calorimetric biosensors, immunosensors, 

electrochemical biosensors BOD biosensors, gas biosensors (Rodriguez-Mozaz et al. 2006). The 

unprecedented ability of microbes in the breakdown of chemicals is proving useful, not only in the 

case of pollution remediation but also in pollutant detection. Biosensors are applied for; 

 in the detection of toxicity  

 in the monitoring of water quality  

 atmospheric quality biomonitoring 

 soil-contamination biomonitoring 

 

5 Pollution prevention and cleaner production by using Environmental Biotechnology 

Biotechnology is one of the backbone and major techniques for integrated environmental 

protection. Nowadays mostly pollution controlling and managing process are applied at the tail end 

of the polluted medium once the pollution has generated. Pollution to the environment can be 

prevented as its origin of source by implementing a number of activities, such as (Gavrilescu 

2010):  

 consuming more proficient raw materials 

 eliminating toxic materials from production process 

 substituting less toxic elements for hazardous constituents 

 changing processes 

 others  

When it is more concern about to strengthening the sustainable pure and clean environment is 

results in the more pressures for economical branches (agriculture, industry, market,and transport) 

to focus on inhibition of pollution in place of endpoint treatment. Biotechnology can be applied to 

assist in the removal of harmful contaminants at their source of origin before they discharge to the 

environment. 

 

5.1   Biotransformation 

Biotransformation process is the changes which occurs in the biology of the environment by 

means of alteration of complex compound to simpler non-toxic, toxic or in the other manner by 

organisms. The biotransformation is also referred as mineralization. It involves alternation in 

biological molecules into byproducts of well-defined structure, in the occurrence of 

microorganism, enzymes, plant or animal cells.  
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Biotransformation is the sustainable technique to brush up of numerous pollutants from 

contaminated environments. The biotransformation and bioremediation harness the bacteriological 

catabolic diversity to reduce and convert or gather in a large variety of compounds like 

polychlorinated biphenyls (PCBs), hydrocarbons (e.g. oil), pharmaceutical substances, 

polyaromatichydrocarbons (PAHs), radionuclides and metals (Ye et al. 1999). The major 

methodological research discoveries in recent years have improve detailed proteomic, genomic, 

metagenomic, bio-informatics and other scrutiny analysis of environmental relevant 

microorganisms providing remarkable understandings into biotransformation pathways and the 

capacity of organisms to acquire to changing environmental conditions. Biotransformation, 

biodegradation,andbiocatalysts are three manners that happen due to consequences of 

bacteriological metabolism. 

 

5.2 Molecular ecology 

Molecular ecology is a part of within the biology which is related to applying molecular 

phylogenetic, molecular population genetics, and genomics to conventional ecological questions 

(e.g., conservation and valuation of biodiversity, species diagnosis, species-area connections, and 

several queries in behavioral ecology). It (Fig. 3) includes the process innovation, evolution of new 

biological processes, and the modification or removal of present processes by the introduction of 

eco-biological stages founded on bacteriological or enzymatic activities are progressively being 

implemented in commercial operations as an imperative potential in the region of basic pollution 

inhibition. 

Many microorganisms are not simply accessible in the environment hence it is cultured and 

developed in the laboratory by the means of some genetic modification which would allow for 

characterization and identification. By taking DNA samples from environmental organisms and 

modifying the samples using general of group-specific primers leads mixing of genetic material 

which has to be sorted out before identification, pairing,and sequencing (Ekblom& Galindo 2011). 

The cloning is one of the classic techniques to achieve this which involves incorporating the 

modified DNA fragments into bacterial plasmids (Beebee 2017). The possibility of genetic 

transformation in non-biodegradative microbes has given the rise of a new way of wastes 

biotreatment. The new amplified DNA has the ability to multiply and may also confer the specific 

derivative capacity to nullify environmental contaminants. 
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Fig 3: Interdependence of the three main application areas of enzyme catalysis (adopted 

from Parales et al., 2002) 

5.3. Biofuel 

Biofuel can be served as an alternative source of fuel which severally can minimize the 

currently used polluter fuels which degrade the environment. Biofuels are produced from as by-

products of metabolic activity or from living organisms (agricultural, organic or food waste 

products). The fabrication of biodiesel, bioethanol, biogas using agricultural byproduct, wastes 

(forestry, farming, dumping sites, municipal, industrial,) vegetable oils (soybean, beans, sunflower, 

canola,) by enzymatic transformation, fermentation or digestion by treating with the techniques of 

biotechnology and can be applied as for energy saving, resource conservation, environmental 

protection and waste management (Dale & Kim 2006). 

 

Fig 4:  Schematic representation of the reaction pathways for bio-waste methanisation 

(adopted from Blonskaja and Vaalu, 2006) 
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There are lots of methods and processes have been developed with the idea of anaerobic 

digestion in the production of methane, remarkably in the sewage treatment, food & agricultural 

treating industries, waste management. Biogas is rich in methane gas produced from the anaerobic 

microbes and other microorganism’s activities, which is responsible for the decomposition of 

complex carbon-based compounds as shown in Fig. 4. Since Myanmar rich in forest and vegetative 

resources, so by producing and implementing the biofuel, environment pollution can be 

significantly minimized. 

 

6 Discussions 

There are many wide implications and benefits of using methods and techniques of environmental 

biotechnology applications. The field of biotechnology progressively being used to adapt 

organisms and integrated engineering tools and researchers in a useful way to clean up the 

environment and helping to keep it green for the future generations.  It also eliminates the use of 

waste contaminants and pollutants which severely affect the environment, there is necessary to be 

able to promote and aware to the sustainable development of our society with the minimum 

possible impact on the environment. Environment biotechnology is best techniques in the 

protection of the environment but, yet there is a lot of research and scrutiny require in this field to 

make more economical, feasible and simpler in implementation and also to integrate with nano-

biotechnology. 

It is also crucial that government should take an initiative step for the long-term policy making 

and establish of law that must recognize the associations between resources, population, ecology, 

and growth to achieve justifiable, ecologically sound and sustainable development for the nation. 

For the effective and sustainable environmental management, the environmental law plays the key 

role. It is a tedious task to address all these huge ranges of the environment by one solo legislation. 

 

7 Conclusion 

Environmental biotechnology is a reliable technique for the sustainable development of 

environment by applying detection, monitoring, controlling, cleaning methods and conversion of 

hazardous substances into a minimal harmful product that have a lesser amount of environmental 

impact than their precursors. A wide range of discovered environmental biological methods can be 

applied in Myanmar’s environment, to identify pollution instances and for continual monitoring 

mechanism of contaminants. Environment protection has to be acknowledged as a crucial and 

inevitable tactical task of the country, clearly stating that preservation and monitoring of the cycle 

of bio-ecological equilibrium balance is one of the fundamental guidelines of its socio-economic 

development and environmental biotechnology could be the best way for sustainable development 
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for eco-friendly society and environment. 
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