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      Notations  

1. ROS:- Reactive oxygen species 

2.  CPF :- Chlorpyrifos-ethyl  

3.  SOD :-Superoxide dismutase  

4.  GSH-Px:- Glutathione peroxidase  

5.  CAT :- Catalase  

6. G. pulex :- Gammarus pulex  

7. BOD:- Biochemical oxygen demand  

8.  COD:- Chemical oxygen demand 

9.  PBS :- Phosphate buffered saline 

10  . PASW :- Predictive Analytics Software 
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Abstract  

 

This study examines the detoxifying and antioxidant enzyme responses of Gammarus pulex 

before and after biodegradation/bioremediation by Methylobacterium radiotolerans and 

Microbacterium arthrosphaerae after exposure to chlorpyrifos-ethyl pesticide.G. pulex treated to 

chlorpyrifos-ethyl had its cytochrome, glutathione S-transferase, catalase, and superoxide 

dismutase activities measured using commercial ELISA kits before and after 

bioremediation/biodegradation by these two bacteria for 24 and 96 hours.Before and after 

bioremediation/biodegradation, the activity of the catalase enzyme was reduced based on 

chlorpyrifos-ethyl, and then elevated again.After 4 days of exposure to chlorpyrifos-ethyl, 

superoxide dismutase activity increased (p > 0.49). 

Superoxide dismutase enzyme activity decreased for 24 hours after bioremediation (p > 0.49) 

before rising for 4 days (p 0.49) Before and after the process, there were no statistical alterations 

in cytochrome P450 1A1 enzyme activity (p > 0.4).. During the activity of glutathione S-

transferase in 24 hours, no significant variations were found (p > 0.49).After 96 hours of 

exposure to chlorpyrifos-ethyl, glutathione S-transferase activity increased.After bioremediation, 

glutathione S-transferase activity increased considerably higher (p 0.49).The findings showed 

that G. pulex activities in Common biomarkers for measuring the success of chlorpyrifos-ethyl 

bioremediation with these two different species of soil microorganisms are superoxide 

dismutase, catalase, and glutathione S-transferase. 

 

 

 

 

 

 

 

 

 

 

  

 



  

 

 

 

 

 

 

 
 

 

 

 

 

      

 

 

 

 

      2 . INTRODUCTION 
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Introduction  

 

Today, the increase of pesticides causes environmental problems (Anwar 1997).Pesticides boost 

production, protect stored plants, and limit disease vectors, but they have negative health impacts 

when humans are exposed to them in the workplace and/or in the environment.Insecticides alter 

enzyme activity and antioxidative defence mechanisms, according to research.Organophosphorus 

insecticides can cause toxicity by increasing reactive oxygen species (ROS) levels (Altuntas et 

al. 2003) Chlorpyrifos-ethyl (CPF) is an organophosphate insecticide commonly used in 

agriculture, forestry, and horticulture to defend against pests (Eaton et al. 2008) . 

CPF is a significant insecticide that regularly affects animals and humans since it is routinely 

employed in agricultural fields and residences. The metabolite of CPF, chlorpyrifos-oxon, 

reveals the major harmful action of CPF. Cytochrome P450 converts CPF to chlorpyrifos-oxon  . 

In previous studies, CPF was shown to influence the activity of antioxidant enzymes such 

superoxide dismutase (SOD), glutathione peroxidase (GSH-Px), and catalase (CAT). 

(Gultekin).et al. 2001). The majority of bacteria studied were involved in impurity detoxification 

and remediation in the receiving environment. They are able to decompose pollutants that have 

been removed from farming areas (Desaint et al. 2000). Several pesticide degradation enzymes 

may be found in soil bacteria, and they are present on plasmids, which is a common location for 

biodegradation genes (Laemmli et al. 2000).Biodegradable catabolic plasmids can destroy 

persistent organic contaminants significantly. The large number of such plasmids were 

discovered in soil bacteria strains such as Flavobacterium, Actinobacteria, Pseudomonas, 

Klebsiella , and others. Arthrobacter and (Sayler et al. 1990). Traditional pesticide 

bioremediation methods, including such landfilling, incineration, recycling, and pyrolysis, are 

unsatisfactory, and so they can lead in pesticide production(Dua et al. 2002) . In this case, 

biological treatment methods are recommended over conventional treatments because 

microorganisms can breakdown the materials.Most of them do so without releasing hazardous 

byproducts. Organophosphate insecticides are reported to create oxidative rate and increasing 

free radical production and reducing antioxidant activity. (Birkhoj et al. 2004).The catalase 

enzyme reduces hydrogen peroxide, while superoxide dismutase converts superoxide radical to 

hydrogen peroxide. water and oxygen (Cemeli et al. 2009) 

  



  

Objectives 

• First made the chlropyrifas ethyl  20% 

• Determine the concentration of chlropyrifas ethyl. 

• Degradation of chlropyrifas ethyl by various bio chemical 

indicators. 

• Analyze the efficiency of chlropyrifas ethyl by using 

methyloacterium radiotoleras and micro bacterium arthrosphaeral 
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              3. Methods and materials 
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Formulation of chlropyrifas ethyl 

 

 a. Technical Process  

 Chlorpyrifos(3) is manufactured industrially by reacting 3,5,6-trichloro-2-pyridinol (TCPy) (1) 

with O,O-diethyl phosphorochloridothioate. (2). 

 

 

b. Mixing  

 Mixing of solvents (75%), emulsifiers(5%) and technical pesticides(20% or 50% acc to 

the concentration of the product)  in tanks . 
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c .Testing 

4. Acidity 

 

5. Cold test  

 

 

       6.Flash point  

0.050% max 

Freeze free 

 

ABOUT 24*C 

0.036% 

 Passes 

 

43*C 
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       Test 

1. Appearance 

 

 

2. Active ingredient  

 

3. Emulsion free 

  Specification 

The material shall be form of 

homogeneous &stable liquid. 

(19.00 to 21.00)% 

 

Separation free  

Result contained  

Complete 

 

20.00% 

 

Passes  



  

1. The identification of species 

The bacteria were discovered in a cornfield in Turkey's Thrace/Marmara region To begin, 14-21 

cm of agricultural soil samples weighing 9–11 g were gathered. and placed in sterile jars (zelles 

et. al 1991). A 0.1 ml (single drop) of the farm sample taken was reduced to 104 in isotonic 

soaking 0.8 percent salt (sodium chlorate) and seeded into a sterile plate. Measure the gel and 

store it at 28°C for five days for growing days, and the letters B1 and B2 were assigned. Hot 

Start Phire II It was identified using DNA polymerase. With bacterial 16S ribosomal primers, 

PCR bands of varied lengths (1000–3000 bp) were employed. "AGA GTT TGA TCC TGG CTC 

AG" was determined for 16S rRNA forward primers, and "ACG GCT ACC TTG TTA CGA 

CTT" was determined for 16S rRNA reverse primers. With an accuracy rate of above 90%, B1 and 

B2 species were determined as JCM2831 for M. radiotolerans and FN870023 for M. arthrosphaerae using 

BLAST software. 

 

3. Insects  and experimental procedure 

Munzur River (39.156820 N, 39.499640 E) provided the model organisms (Fig. 1). Individuals 

of G. pulex were transported in plastic bottles . For 15 days previous to the experiment, the 

animals were kept in a 20-liter tank with a 12:12 light:dark cycle and given willow leaves. The 

organisms in a similar intermolt stage with around 10 mm in length were picked using a 

binocular (De Lange et al. 2006). With 3-trial replication, the tanks had ten people. Aquariums 

with a total capacity of 1 L were chosen. The organisms were not fed during the experiments. During 

the experiment, the dead subjects were removed. GST, CYP1A1, SOD, and CAT were classified into four 

groups. 

1. Control group (distilled water) (A column) 

2. B column: 1.25 ppb, 500 ml CPF (existing bacteria have no bioremediation activity).       
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3. C column: 1.25 ppb, 500 ml of CPF, and consortia of M. radiotolerans and M. arthrosphaerae (includes 

approximately 2 × 109 colony-forming unit ((CFU)/ml), initial bioremediation/biodegradation stage) 

 4. D column: 1.25 ppb, 500 ml of CPF, and consortia of M. radiotolerans and M. arthrosphaerae (2 ml), 

8th day of bioremediation, last stage The G. pulex individuals (n: 10 in each group) were uncovered to 

these groups for 24 and 96 h.  

 

 

 

Fig 1. Collecting of g. pulex  (De Lange et al. 2006), 
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4. Biochemical analysis :- 

Before the biochemical assays, tissues were firstly homogenized and weighed after 1/5 PBS was 

added. Once the homogenization step was finished, the samples were centrifuged at 17000 rpm 

for 15 min. The obtained supernatants were stored at − 80 °C deep freeze until the analyses were 

done. 

 

5. Statistical analysis :- 

PASW Statistics 18.0  used for analyzing data. To assess the statistical differences from groups, 

the Duncan’s multiple range tests and one-way ANOVA were used under the same exposure 

time (abcp < 0.05). Two-tailed independent T test was selected to reveal out the differences 

between the exposure times (24 and 96 h) in the same group (*p < 0.05) 
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4. RESULTS 
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Results  

Reduction of COD and BOD5 

The two bacteria were able to complete their bioremediation/biodegradation steps in media with 

CPF since the insecticide was in the early stages of the cod value in 100ml mixed media . To 

1.25 ppb 100 ml CPF solutions, 2 ml increased bacterial species were introduced. The COD and 

BOD5  reductions of the media are given in Fig. 2.Consortia of m radiotolerans and m.arthosphera 

achieved reduction rates of over 94 percent after 8 days based on the results of cod and bod5 assay
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    5. Conclusion  
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Conclusion 

 

Herein, we make  chlropyrifas ethyl insecticide in industry and then testing in their laboratory . 

cps is used in crops to kill insects and worms which is harmful for crops. But Cps is make in two 

different concentration 20% and 50%..M. radiotolerans and M. arthrosphaerae were able to 

efficiently remediate CPF, indicating that this bioremediation improved G. pulex's oxidative 

stress. G. pulex SOD, CAT, and GST activities are effective biomarkers for determining the 

efficiency of CPF remediation with Methylobacterium radiotolerans and Microbacterium 

arthrosphaerae. Our following biotechnological technique is quite effective in decontaminating 

aquatics that have been contaminated with organic pollutants, based on the findings of the 

studies.Both M. radiotolerans and M. arthrosphaerae have a comparable pesticide biodegradation 

pathway and are genetically quick to respond to chemical contaminants. Microorganisms' 

breakdown and detoxifying capacity is being exploited to remove pesticide pollution from water. 

In G. pulex, it was discovered that CPF increases oxidative stress, and biochemical indicators 

were changed by exposure time at various degrees. 
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