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ABSTRACT

Cypermethrin insecticide is widely used to prevent and control pest and crop diseases though, its 
residues have caused significant damage to the environment and living organisms. Microbial 
remediation becomes a popular approach to counter the toxicity of cypermethrin in both aquatic as well 
as terrestrial life. Cypermethrin can be effectively degraded to nontoxic compounds by bacterial and 
fungal strains. Various bacterial and fungal strains such as Ochrobactrum lupini DG-S-01, Bacillus sp. 
strain SG2, Azoarcus indigens strain HZ5, Streptomyces aureus strain HP-S-01, and Aspergillus oryzae M-4 
are used for the cypermethrin degradation. Extensive usage of cypermethrin has caused problems such 
as surface water contamination, reduced fertility of the soil, detrimental effects on soil microbiota and 
non-targeted species. Due to environmental concerns associated with the cypermethrin in groundwater 
and food products, there is a crucial need to develop economical, rapid, and reliable techniques that 
can be used for field applications. An in-depth understanding of cypermethrin is explored in this review 
paper and possible solutions to mitigate its environmental toxicity are suggested. 

INTRODUCTION

In India, crop production is increased with the usage of 
pesticides, however, increased usage of pesticides resulted in 
affecting adversely the aquatic ecosystem and selected body 
parts of non-target organisms (Agarwal & Shahi 2015, Singh 
et al. 2010). Cypermethrin has been classified by WHO as a 
slightly hazardous type II pesticide (WHO 1994-95). Cyper-
methrin insecticide has more commercial applications in 
agriculture as well as domestic products (Zhang et al. 2011). 
Mostly when cypermethrin is degraded it breaks down into 
various metabolites such as 3-PBA. In India, cypermethrin 
is registered by CIBRC for use in eight specified crops, such 
as cabbage, wheat, cotton, rice, sugarcane, brinjal, sunflower, 
and okra. In India, the cypermethrin production appeared to 
be 6.5 MT in 2005-2006 and 2473 MT during 2009-2010. 
(State of Pesticide Regulations in India 2013) Cypermethrin 
is frequently used by Indian farmers to prevent insects in jute, 
wheat, paddy, and vegetables (Tendulkar & Kulkarni 2012). 
Nontarget organism like L. marginalis (Raksheskar 2012, 
Pugazhendy et al. 2012, Pankaj et al. 2015) was reported to 
be more vulnerable to cypermethrin toxicity than the target 
organisms. During monsoon, the agricultural runoff loaded 
with cypermethrin contaminates the natural habitat of L. 
marginalis. Thus they are exposed to cypermethrin present in 
their natural habitat. Cypermethrin toxicity was recorded in 
West Bengal by different workers including (Raghavendra et 

al. 2014, Goswami et al. 2013). Even at very low concentra-
tion pyrethroids are highly effective, therefore, it is the most 
important pesticide. They are used against flies, mosquitoes, 
stored grain insects, and aphids. They are mostly used for 
pest controlling and eradicating the disease-causing vector 
in developing countries such as China (Chen et al. 2011a). 
Synthetic pyrethroids have been used in agricultural fields 
to control pests on a variety of crops for over 20 years. They 
gained popularity, however, after the use of cholinesterase 
inhibitor insect repellents was banned completely (Zhang et 
al. 2011). Although cypermethrin is an effective pesticide, it 
is toxic to non-targeted creatures. As a result, reducing the 
environmental impact of cypermethrin, as well as the risks to 
human health, is critical. Among various approaches, the bi-
ological approach is a more effective and promising strategy. 
And in this review, we have summarized the data available 
regarding the toxicity and degradation of cypermethrin which 
will help further help others to know about the different 
microbes involved in the bioremediation of cypermethrin.

TOXICITY OF CYPERMETHRIN ON NON-
TARGETED ORGANISMS 

Cypermethrin has shown toxic effects against various aquatic 
organisms like fish, daphnia, mussel, etc., goats, lizards, and 
human cells (Akinrotimi et al. 2012, Chen et al. 2016, Dawar 
et al. 2016). Cypermethrin adversely affects the central nerv-
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ous system (Tallur et al. 2008), leads to endocrine toxicity 
(Jin et al. 2011a), tumor promoter (Chen et al. 2011b), and 
has an immuno-toxic effect (Jin et al. 2011b) in nontargeted 
species. In females, several oral intakes of cypermethrin have 
shown detrimental effects on the uterus and ovaries and lead 
to loss of oocytes and follicular cells in ovaries formed by 
cypermethrin at the dosage of 20 mg.kg.day-1 (Grewal et al. 
2010). A reduction in mass of ovaries was detected after 4 
weeks of cypermethrin intake although the length and weight 
of uterus and myometrium thickness improved at the dosage 
of 50 mg.kg-1 body mass at 2 and 4 weeks (Sangha et al. 
2013). The liver plays an essential role in the detoxification 
and decomposition of harmful chemicals like pesticides. In 
the removal of metabolic wastes from the body, the kidney 
plays a significant role. But cypermethrin has been shown to 
cause toxicity in the liver and kidney (Sushma & Devasena 
2010). 

CypermethrinToxic Effect on Aquatic Life

Cypermethrin is a broad-spectrum insecticide. Like the 
targeted species, it also kills the other beneficial insects and 
animals. Fish are particularly affected by cypermethrin (Ste-
phenson 1982) (Fig. 1). When exposed to cypermethrin, the 
amount of lipid peroxidation and glutathione peroxidase was 
elevated in the gills, kidneys, and liver of the Cyprinus car-
pio fish (Meenambal et al. 2012). The superoxide dismutase 

(SOD) and catalase activities were reported more when treat-
ed with cypermethrin Cyprinus carpio compared to untreated 
controls (Meenambal et al. 2012). It was stated that cyper-
methrin exposed fish have gradually lost antioxidant defense 
ability along the exposure time. The authors reported the first 
evidence of cypermethrin-induced glutathione-S-transferase 
activity in a crustacean specimen. Cypermethrin treatment 
resulted in a reduction in the glycogen content of gill, man-
tle, foot, and gonads of clams Marcia opima (Tendulkar & 
Kulkarni 2012). Nowadays, for ecotoxicological studies or-
ganism models are used for studying pesticide toxicity. In the 
aquatic environment, fish, mollusks, and amphibians (John-
son et al. 2017) are used as model organisms. Amphibians are 
considered as good indicators as they have a biphasic cycle 
and they encounter pesticides in both aquatic and terrestrial 
environments. As compared to larvae, the embryos were more 
resistant to cypermethrin. During embryo mobility assays, it 
was observed that cypermethrin causes spasmodic contrac-
tions (Macagnan et al. 2017). Cypermethrin deposits were 
recently detected in soil and water, and it poses a possible 
threat to aquatic species and humans (Kuivila et al. 2012). 
Alpha cypermethrin has a chronic toxic effect on channa 
fish. Lactate dehydrogenase (LDH), catalase, DNA, RNA, 
and protein have been investigated in the liver, gills, skeletal 
muscles, and brain of the Channa punctatus freshwater fish 
(Tripathi & Singh 2013). In another research on zebrafish, a 

Fig. 1: Effect of cypermethrin on aquatic life.
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notable reduction was observed in activities of catalase and 
level of GSH in the liver and gills, on the other hand, there 
was an increase in LPO in both the tissues (Ansari & Ansari 
2014). The cypermethrin effect differently on the larvae than 
on the embryo of Gangetic mystus. In Mystus cavasius the 
hatching rate is decreased and larvae mortality is increased 
significantly due to increased concentration of cypermethrin. 
When exposed to high cypermethrin concentrations, different 
abnormalities occur in embryos and larvae. The observed 
abnormalities in larvae were edema and notochord fracture 
when exposed to various concentrations of cypermethrin. 
All these malfunctioning in Mystus cavasius embryo and 
larvae were due to high cypermethrin exposure (16 and 32 
μg.L-1) (Ali et al. 2018).

As per the studies, cypermethrin has the potential to con-
trol the secretion of HPG (hypothalamic-pituitary-gonadal) 
and similar hormones by channels of sodium (Na) and cal-
cium (Ca) (Ye et al. 2017). According to research conducted 
by (Zhang & Li 2018) on zebrafish, beta-cypermethrin can 
damage its reproductive system. But, the mechanisms behind 
the toxicity caused by beta-cypermethrin in the fish reproduc-
tive system are not yet clear. It has been observed that due to 
beta-cypermethrin there is a huge reduction in the production 
of eggs. However, the mechanisms behind the toxicity caused 
by beta-cypermethrin in the reproductive system of fish 
are not yet clear. As shown in the study, beta-cypermethrin 
has the potential to minimize the reproductive capability 
of zebrafish. Even previous research has shown that beta 
cypermethrin significantly decreases the rate of pregnancy in 
female rats, suggesting that beta cypermethrin can harm the 
mammalian reproductive organs (Zhou et al. 2018a, 2018b). 

The study concluded that beta cypermethrin could potentially 
target both fish and mammalian reproductive systems.

Toxicity of Cypermethrin on Terrestrial Life

Data signified that cypermethrin interfered with the energy 
transformation process in the same specimen. Cypermethrin 
has various effects in rats as mentioned in Fig 2. It shows the 
harmful impact on the reproductive system of male rodents. 
The androgen receptor and serum testosterone amounts were 
reduced significantly due to a regular dosage of 15 days. The 
study suggested the potent role of cypermethrin in initiating 
disfigurement of seminiferous tubules and adversely affecting 
spermatogenesis in male rodents at high dosages (Hu et al. 
2011). Aside from the negative impact on males, (Zhou et 
al. 2018c) the likely role of beta-cypermethrin in inhibiting 
reproductive hormones and affecting female rats’ fertility by 
blocking the endometrium, as well as, causing developmental 
delays in endometrial pinopodes was established. Due to 
daily cypermethrin exposure, dopaminergic neurodegener-
ation was initiated in rodents during their adulthood, while 
postpartum exposure increased the sensitivity of animals to 
dopaminergic neurodegeneration when challenged further 
in adulthood (Singh et al. 2012). Reports have also shown 
developmental delays in the progeny of rodents that were 
exposed to cypermethrin during pregnancy. The abnormal 
sperm count increased in male rodents due to exposure to 
cypermethrin. The experiment to investigate the potential 
impact on rat physiology of cypermethrin-treated lettuce, 
showed increased plasma concentrations of ALT, AST, and 
total biurubin and decreased plasma protein concentrations 
along with decreased body weight (Adjrah et al. 2013).

was estimated to find out the potential mechanism of apoptosis. Research to date has shown that 

pyrethroids have more harmful effects on vertebrates, affect the ion channels of the neuronal 

membrane and mitochondrial membrane (Lidova et al. 2016, Gao et al. 2018, Kaisarevic et al. 

2019). Excessive cypermethrin use leads to the possibility of human exposure to many 

environmental pollutants (Romero et al. 2015). It also has unnecessary side effects on the non-

targeted species, involving vertebrates (Vardavas et al. 2016). Cypermethrin raises serum glucose 

in rats and drops the levels of serum triglycerides. The liver and kidney effects of cypermethrin 

have been studied in rats for both biochemical and histopathological effects (Sankar et al. 2012, 

Bhushan et al. 2013). As per the recent research done by Huang et al. (2018), it was discovered 

that exposure to cypermethrin can lead to metastasis of lung cancer by modulating macrophage 

polarization; cypermethrin treatment with macrophages has facilitated the growth of lung cancer 

cells in both in-vivo and in-vitro models. According to the findings, cypermethrin can inhibit M1 

polarisation and enhance M2 phenotypes in macrophages, which is important for tumor metastasis.

 
 

 

Fig. 2: Toxicological effect of cypermethrin in rats. 
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In rats, 28 days of administration of cypermethrin resulted 
in a substantially increased number of micronuclei formation 
in bone marrow cells and dge ti DNA in blood cells (Sankar et 
al. 2010). Due to the combined effect of cytotoxic cytostatic, 
alpha-cypermethrin along with acetamiprid with different 
doses in human peripheral blood lymphocyte culture con-
tribute to a substantial decrease in the mitotic, proliferation, 
and nuclear division indexes (Kocaman & TopaktaŞ 2010). 
Exposure to cypermethrin contributes to follicular atresia by 
influencing angiogenesis pathologically, disrupting endo-
crine capacity, and increasing oxidative stress throughout the 
rat ovary (Molavi et al. 2016). Cypermethrin insecticide is 
neurotoxic in nature which acts on sodium (Na), potassium 
(K), and calcium (Ca) channels for exerting neurotoxicity 
(Singh et al. 2012). In various papers, cypermethrin toxicity 
was reported to affect mammalian reproductive systems. 
According to studies, cypermethrin in male mice reduces 
the weight of reproductive organs, damages seminiferous 
tubules, decreased the production of sperms, and interferes 
with the hormone secretions (Huang & Li 2014). In fe-
males, cypermethrin may reduce the follicle numbers and 
successful pregnancy rates by destroying the endometrium 
and may also disturb hormone secretions like estrogen and 
follicle-stimulating hormones (Sangha et al. 2013). Cyper-
methrin treatment in mice has shown a huge reduction in 
sperm count and testicular testosterone. The protein level in 
the testis was significantly reduced in cypermethrin-treat-
ed mice. An oral study in mice showed that cypermethrin 
induces neurotoxicity by damaging sciatic nerves, axonal 
degeneration by myelin sheet fragmentation, and axoplasm 
shrinkage (Kamel 2011).

The neurotoxicity data states the role of cypermethrin in 
damaging the ion channels (sodium, calcium, and chloride) 
of brain synaptosomes in rats. Also, recent data had shown 
that in mitochondrial membranes, the cypermethrin can dam-
age the ion channels (Paravani et al. 2019, Kaisarevic et al. 
2019, Gao et al. 2018). Currently, enough attention has been 
given to the impact of cypermethrin in reproductive organs. 
Cypermethrin subjection alters the amount of sex hormone 
in males, on the other hand, it has decreased reproductive 
production in females and triggers histopathological altera-
tions in reptiles. Mitochondrial-associated apoptosis protein 
expression was estimated to find out the potential mechanism 
of apoptosis. Research to date has shown that pyrethroids 
have more harmful effects on vertebrates, affect the ion chan-
nels of the neuronal membrane and mitochondrial membrane 
(Lidova et al. 2016, Gao et al. 2018, Kaisarevic et al. 2019). 
Excessive cypermethrin use leads to the possibility of human 
exposure to many environmental pollutants (Romero et al. 
2015). It also has unnecessary side effects on the non-tar-
geted species, involving vertebrates (Vardavas et al. 2016). 

Cypermethrin raises serum glucose in rats and drops the 
levels of serum triglycerides. The liver and kidney effects of 
cypermethrin have been studied in rats for both biochemical 
and histopathological effects (Sankar et al. 2012, Bhushan 
et al. 2013). As per the recent research done by Huang et al. 
(2018), it was discovered that exposure to cypermethrin can 
lead to metastasis of lung cancer by modulating macrophage 
polarization; cypermethrin treatment with macrophages has 
facilitated the growth of lung cancer cells in both in-vivo and 
in-vitro models. According to the findings, cypermethrin 
can inhibit M1 polarisation and enhance M2 phenotypes 
in macrophages, which is important for tumor metastasis.

ADVANCE TECHNOLOGY USED FOR 
CYPERMETHRIN DETECTION 

Mostly cypermethrin degradation is studied by using gas 
chromatography, mass spectroscopy, and HPLC (Castel-
larnau et al. 2016). The most widely used methods for the 
identification of cypermethrin and its residues in various 
samples, such as crops, soil, and other samples depend on 
the extraction of the organic solvent residues. These meth-
ods are capable of detecting cypermethrin metabolites up to 
ng.gm-1 of soil, efficiently following microbial degradation 
(Braganca et al. 2018). HPLC is used for the quantification 
of cypermethrin. It is quick, easy, reliable, and has a low 
cost. Different types of detectors like UV and a photodiode 
are used for the detection of cypermethrin. During cyper-
methrin degradation, different metabolites are produced 
which can be observed by using GC-MS analysis. Each 
degraded metabolite is represented by different peaks in 
the gas chromatogram and these techniques are used due to 
their high sensitivity; however, they are very expensive as 
well as tedious. Furthermore, these techniques are highly 
selective and sensitive, and they generally require elaborate 
procedures, costly, and time-consuming sample pretreat-
ment steps. Traditional chromatography-based techniques, 
which need complicated sample preparation protocols, and 
experts, and specialized instruments, are being replaced by 
newer approaches like electrochemical sensors and optical 
sensors which reduce sample preparation costs and time and 
can allow on-site pesticide detection. Therefore, advanced 
technologies are invented which are highly accurate, simple, 
less time-consuming.

Microfluidic Paper-Based Analytical Device

A Microfluidic paper-based analytical device is used for 
the identification of type II pyrethroids present in various 
water samples, and the detection depends on the cyanide 
formation from the hydrolysis of type-II pyrethroid. This 
detection method comes up with an alternative way for 
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rapid, semi-quantitative analysis of pesticide-contaminated 
samples by permitting low-cost testing, mobility, and low 
sample utilization. (Pengpumkiat et al. 2020)

Electrochemical Sensing

Various techniques are used for cypermethrin detection in-
clude HPLC, GC-MS, immunoassay, etc. (Zhou et al. 2018c). 
However, due to a few drawbacks, such as false-positive 
reactions, laborious pretreatment, high turnaround times, 
and high costs, it limits their uses (Li et al. 2016, Zhang et 
al. 2014). This helps scientists to find the latest and effective 
method for cypermethrin testing. Whereas electrochemical 
sensor has edge over other methods as it has simple prepa-
ration, low detection limit, high sensitivity, and convenient 
operation. As compared to the methods described above, trace 
analytes can be traced rapidly and instantly in a simple man-
ner (Ng & Khor 2017). Detection of cypermethrin from real 
samples was rapid and accurate with an electrochemical sen-
sor. Different electrochemical sensors like DMMIP-Ag-N@
ZnO/CHAC have immense capabilities in the detection of 
drug residues, food safety, and environmental detection (Li 
et al. 2019).

Optical Sensing

Intensive research is being conducted in the domains of 
optical sensing and pesticide monitoring in water. With the 
scarcity of freshwater, the development of these kinds of 
optical sensors is in high demand. Optical detection of pes-
ticides has several benefits over other detection approaches 
since it uses simple routes and does not require complex 
equipments or environmental limitations. Taking into ac-
count the improvement of sensing process constraints such 
as sensitivity, selectivity, quick and adaptable approach for 
pesticide detection is of great importance to us. As a result, 
this method of identification and monitoring might be used 
to precisely monitor pesticides. Although there have been 
several reports on the detection of various pesticides, no or 
few attempts to produce optical sensor film as an analytical 
approach for pesticide detection have been made too far. 
Fluorescence, ultraviolet-visible, Raman, and chemilumines-
cence are some of the techniques used in optical sensors to 
investigate signal modifications. It consists of an identifica-
tion element that interacts precisely with the target analyte, as 
well as a part of the transducer for signaling the interactions. 
Simple procedures, fast detection, wide linearity range, high 
sensitivity, simple operation, and cost-effectiveness are some 
of its advantages (Pang et al. 2016). 

In contrast, the artificially manufactured molecularly 
imprinted polymer (MIP) is able to work as an excellent 
detecting option for the development of specialized sensing 

signals because of its special characteristics like simple 
manufacture, high stability, cost-effectiveness, and resistance 
to environmental effects (Capoferri et al. 2018, Zhang et 
al. 2018, Zhang et al. 2015). Electrochemical probes need 
electrical signal indicators for their functioning, however, 
MIP-based sensors are not dependent on the electrochemical 
activities of the analytes and hence have many applications. 
(Gupta et al. 2016, Li et al. 2018, Wei et al. 2017). Electro-
chemical polymerization is the most common approach for 
creating a molecularly imprinted electrochemical sensor, 
which allows for fine control of the polymer film thickness 
and produces a stable and consistent imprinted membrane. 
A single type of functional monomer is used in most MIP 
preparations (Li et al. 2016). According to research, MIPs 
made with multiple functional monomers outshines the 
performance of a single monomer (Wu et al. 2016), because 
of the integral function and combined effect that different 
monomers have on molecular recognitions. Because of the 
rise of polymer-template interaction groups and a variety 
of functional groups, selectivity and adsorption capacity 
of MIPs may be increased to some amount when properly 
chosen multi-monomers are associated with the generation of 
the polymeric skeleton (Geng et al. 2014, Zhao et al. 2017). 
MIPs nanoparticles were used as an alternative to antibodies 
in the fabrication of enzyme-linked immunosorbent assays 
since it was the simplest method. According to research by 
Xiao et al. (2016), MIP coat was applied to the surface of 
QDs to form MIP-QDs composites, which were used as 
sensing nanoparticles in the preparation of an ELISA like 
the technique for cypermethrin detection. 

CYPERMETHRIN DEGRADATION BY 
MICROORGANISMS 

In the detoxification and degradation of pesticides, mi-
crobes play a major role and the list of such microbes are 
listed in Table 1. The functional class of pesticides requires 
specific genes and enzymes to cleave them. The optimum 
environmental conditions are required for the functioning 
of microbes which helps in the effective biodegradation 
of pesticides (Chishti et al. 2013). The organic pollutants 
are degraded with help of microbial collaborations. Pseu-
domonas mendocina and P. putida strains have the ability to 
degrade cypermethrin up to 90% within 15 days (Mendoza 
et al. 2011). As reported by Chen et al. (2012), Streptomyces 
aureus HP-S01 can degrade b-cypermethrin and its 3-PBA 
metabolite from agricultural land. In the agricultural land, 
80.5% and 73.1% of the dose of b-cypermethrin and 3PBA 
(50 mg.kg-1) were removed from the sterile soil within 10 
days. The elimination rate of beta-cypermethrin and 3-PBA 
in non-sterile soils was comparatively maximum 87.8% and 
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79.3% respectively. The bacterial strain CC5 was cultivated 
from polluted soil and identified as Catellibacterium sp. It 
utilizes cypermethrin as the primary source of carbon and 
degrades cypermethrin (100 mg.mL-1) up to 97% within 7 
days. The optimum degradation was at 30℃ temperature and 
pH 7. The cypermethrin elimination was higher in cyperme-
thrin-treated soil inoculated with CC5 strain than in non-in-
oculated soil. This study shows that the bacterial strain can 
be used in the degradation of an environment contaminated 
with a pyrethroid (Zhao et al. 2013). According to Zhang et al. 
(2011), isolated Pseudomonas aeruginosa CH-7 strain from 
activated sludge which utilizes ℃ cypermethrin as a carbon 
source for its growth was not able to degrade ℃ cypermethrin. 
Thus, the CH7 strain may have the ability to remediate the 
sewage and soil contaminated with ℃ cypermethrin. At 25-35℃ 
and pH of 7, the photosynthetic bacterium GJ-22 was able to 
degrade cypermethrin. Metabolic products were observed af-
ter performing gas chromatography-mass spectrometry, and 
degradation was done by oxidative and hydrolytic pathways 
producing 5 metabolites (Yin et al. 2012). 

The SG4 strain of Bacillus thuringiensis has been isolated 
from the soil that degrades cypermethrin. SG4 has suc-
cessfully degraded cypermethrin under various conditions. 
Degradation was greatly improved by bioaugmentation of 
cypermethrin-contaminated soil and strain SG4 (83.3%). 
Degradation products research has resulted in the discovery 
of nine different cypermethrin metabolites, which demon-
strates that cypermethrin can be degraded by binding its 
ester, then its benzene ring, and another metabolism (Bhatt 
et al. 2020). The isolated bacteria Bacillus subtilis strain 
1D completely degrade cypermethrin within 15 days under 
laboratory conditions. The study indicated the action of the 
laccase enzyme in the degradation of cypermethrin. The 
isolated bacteria follow a metabolic pathway for detoxifying 
and degrading cypermethrin without any toxic metabolite. 
The isolated bacteria consume cypermethrin as a carbon 
source for their growth (Gangola et al. 2018). According 
to a study carried by (Narayanan et al. 2020), Bacillus 
cereus was isolated from BT cotton and soil contaminated 
with pesticide. B. cereus shows great resistance towards 

Table 1: Different microorganisms involved in the degradation of cypermethrin.

Microorganisms Name Location Intermediate products Source References

Ochrobactrum lupini DG-S-01 Zhongshan,China 3-phenoxybenzoic acid Activated sludge Chen et al. (2011a)

Bacillus sp. strain SG2 Uttarakhand, India 3-phenoxybenzoic acid and
3-phenoxybenzaldehyde

Soil Sharma et al. (2016)

Bacillus subtilis strain 1D Uttarakhand, India cyclododecylamine, phenol Soil Gangola et al. (2018)

Bacillus thuringiensis strain SG4 Uttarakhand, India 3-phenoxybenzaldehyde Soil Bhatt et al. (2020)

Bacillus sp. DG-02 China 3-phenoxybenzoic acid Sewage treatment system Chen et al. (2014)

Bacillus thuringiensis strain ZS-19 China 3-phenoxybenzoic acid Activated sludge Chen et al. (2015)

Azoarcus indigens strain HZ5 Hangzhou, China 3-phenoxybenzoic acid and 
3-phenoxybenzaldehyde 

Activated sludge Ma et al. (2013)

Bacillus megaterium JCm2, Rho-
dococcus sp. JCm5 and  Ochrobac-
trum anthropi JCm1

Punjab, India 3-phenoxybenzoic acid, cat-
echol, and phenol

Soil Akbar et al. (2015)

Streptomyces aureus strain HP-S-01 Zhongshan, China a-hydroxy-3-phenoxyben-
zeneacetonitrile
and 3-phenoxybenzaldehyde

Activated sludge Chen et al. (2011c)

Pseudomonas aeruginosa CH7, China 3 - ( 2 , 2 - d i c h l o r o e h t e -
nyl)-2,2-dimethyl cyclopro-
panecarboxylic acid
and 3-phenoxybenzoic acid

Activated sludge Zhang et al. (2011)

Catellibacterium sp. strain
CC-5

Chengdu, China 3-phenoxybenzaldehyde
and a-hydroxy-3-phenoxy-
benzeneacetonitrile

Soil Zhao et al. (2013)

Acinetobacter baumannii ZH-14 Singapore 3-Phenoxybenzaldehyde Sewage sludge Zhan et al. (2018)

Aspergillus oryzae M-4 China 3-Phenoxybenzoic acid, Phe-
nol, and Catechol

Soil Zhao et al. (2016)

Pseudomonas fulva P31 Zhongshan, China 3-Phenoxybenzaldehyde Activated sludge Yang et al. (2018)
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beta-cypermethrin at a concentration of 100 mg.L-1. First, 
by using thin-layer chromatography they confirmed the 
presence of beta-cypermethrin. SDS-PAGE analysis identi-
fied the pyrethroid hydrolase enzyme which was effective in 
metabolizing beta-cypermethrin. GC-MS analysis confirmed 
that Benzylamine and similar components were formed by 
beta-cypermethrin in degradation by B. cereus. As per the re-
search on the degradation of cypermethrin by immobilization 
of Micrococcus sp. cells of strain CPN 1, PUF-immobilized 
cells have shown a higher degradation capability than other 
used matrices. PUF-immobilized cells could maintain the 
degradation capability after reusage for 32 cycles or more 
without losing their degradation capability (Tallur et al. 
2015). Therefore, it could be used in the biodegradation of 
cypermethrin polluted water. 

CONCLUSION 

Cypermethrin insecticide is a type II pyrethroid that is 
broadly used in agricultural fields, and which contaminates 
the soil, water, and other environments. The toxicity of 
cypermethrin has recently been investigated in aquatic and 
terrestrial life. Therefore, cypermethrin degrading microbes 
were isolated and studied for many years for bioremediation. 
In the future, microorganisms that help in the decomposi-
tion of cypermethrin within a short period under various 
environmental conditions must be detected or isolated. The 
consortium-based approach to degrade pesticides is highly 
acceptable but cypermethrin degradation has not been sig-
nificantly studied. Metagenomic techniques are time-saving 
compared to conventional culture-dependent strategies. The 
advancing omics-based technology will also promote the 
isolation and classification of contaminated sites of cyper-
methrin degrading microorganisms. It is a safe and efficient 
remediation technique that focused on cypermethrin residue 
contamination in natural environments.
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