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______________________________________________________________________________________________________________ 

 Abstract: The investigation of microplastics has been carried out among Indian Major Carps from three lakes of 

Coimbatore, India. The gastrointestinal tract of fishes were isolated and examined to detect the presence of 

microplastics. The fishes of Indian major carps viz., Catla catla, Labeo rohita and Cirrhinus mrigala were used in this 

study. Three lakes were selected namely Periyakulam Lake, Kurichi Lake and Singanallur Lake in Coimbatore 

district, India. The microplastics samples were confirmed with Bruker – Alpha FTIR ATR spectrophotometer in 

order to confirm plastics functional groups. The presence of microplastics in the fish from the sampling locations 

may be due to unmonitored dumping of wastes in the water. The presence of microplastics may affect the growth of 

fish which leads to poor commercial value. The future research should be aimed to evaluate the impact and the risk 

of microplastics to the fishes, environment as well as to human beings. 
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Introduction 

In recent years, microplastics have become a 

major developing pollutant to both the freshwater 

and seawater ecosystem. In India people are 

consuming microplastics about 117 mg/year. 

There is a dearth of research information on 

microplastic pollution in the Indian aquatic 

ecosystems. The aim of this study was to analyze 

the microplastics content in the Indian Major 

Carps such as Catla (Catla catla), Rohu (Labeo 

rohita) and Mrigal (Cirrhinus mrigala) from three 

major fishing hubs of Coimbatore namely 

Periyakulam lake, Kurichi lake and Singanallur 

lake.  No previous study has been carried out 

along these freshwater ecosystems in Coimbatore,  
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Fig. 1: Showing the study area. 

specifically for examination of microplastics 

hence, this study was undertaken. The most 

common type of microplastics found in river 

sediments was polyethylene (PE), polypropylene 

(PP), and polyethylene terephthalate (PET). These 

plastic chemical types were reported extensively 

as dominant plastic debris in the coastal plain 

river (Kattaoka et al., 2018). The most important 

morphotypes of plastic particles were found to be 

fibers (polyesters) and sheet or film (Rodrigues et 

al., 2019). The fibers in the Ganga sediment might 

have been coming from garment washing through 

effluents from municipal sewages (Lahens et al., 

2017). One of the main sources of microplastic for 

freshwater ecosystems appears to be wastewater 

treatment plants and urbanization has been 

associated with higher levels of microplastic 

concentration in rivers (Peters and Bratton, 2016). 

Materials and Methods 

Study area: 

Coimbatore, being a rapidly developing city in the 

Western part of Tamil Nadu, India is surrounded 

by several freshwater resources and they are 

important source of water for drinking and 

irrigation (Fig. 1). Therefore, in this study three 

lakes were selected namely Periyakulam Lake, 

Kurichi Lake and Singanallur Lake in Coimbatore 

district fed by Noyyal River and analyzed the 

accumulation of microplastics in the gut region of 

Indian Major Carps. These freshwater resources 

have been facing rapid degradation due to liquid 

or solid waste disposal, filling and reclamation, 

real-estate ventures and industrial development 

have open drainage and sewage systems that join 

these lakes without any prior treatment. Hence, 

these three lakes are presently deteriorated and 

cannot be used as a source of drinking. 

Fish were collected and identified with the 

help of standard FAO identification keys. The 

gastrointestinal (GI) tracts of fish were isolated 

and kept in separate sterilized zip lock covers and 

stored at -20℃. The GI tracts of the fishes were 

thawed and brought to room temperature. The 

tracts were cut open and examined under a 

dissection microscope. Particles that do not 

resemble natural prey were collected and kept for 

further analysis. The tracts and other organs were 

homogenized with the help of an autoclaved 

mortar and pestle. For digesting the rest of the 

organic material alkaline  digestion  method  were  



391 

 

Table 1: Source of various microplastics content 

  Microplastics Sources 

Nylon Rope, net 

Polyamide (PA) Textiles 

Polyethyelene (PE) Plastic bags, bottle caps 

Polystyerene (PS) Cups, tools, packaging 

Polyvinyl chloride (PVC) Bags, tyres 

 

followed (Lusher et al., 2015; Karthik et al., 2018; 

Kumar et al., 2018). The digested material was 

filtered through two sets of filters of mesh size 1 

mm and 125 µm, respectively using filtered tap 

water. The remnants of the digested material were 

checked for the presence of micro-plastics. 

Suspected particles were isolated and kept for 

further analysis. Once passing the primary 

confirmation test, the particles were isolated, 

photographed and its diameter were measured. 

Then the particles were classified based on their 

size and colour. Then the IR spectrum was 

recorded with the help of Bruker – Alpha FTIR 

ATR spectrophotometer in order to confirm 

polymer functional groups (Mirabella Jr, 1993). 

Results and Discussion 

Coimbatore is the second largest city in Tamil 

Nadu, South India. There are more than 25,000 

small, medium, large and tiny industries and 

textile mills. The unplanned and uncontrolled 

expansion of Coimbatore has caused serious 

pressure on its natural resources. Furthermore, 

the results highlight the significance to identify 

direct sources of microplastics to mitigate the 

environmental pollution with plastic particles.  

Each fish of the three lakes were found to contain 

at least one synthetic particle in the gut region 

which was less than 5 mm in size. More amount of 

microplastics were found in the catla (Catla catla) 

because of its habit of feeding from the surface, the 

other two varieties of major carps namely rohu 

(Labeo rohita) and mrigal (Cirrhinus mrigala) are 

column feeders or subsurface feeders and bottom 

feeders, respectively. The majority of the particles 

were fibers while the remaining were fragments. 

Particles were mainly yellow and blue color 

followed by clear, black, white and green (Table 1; 

Fig. 2). Some of the microplastics obtained were 

differentiated based on the hot needle test, in 

which the polyethylene exhibit shrinking nature 

and polyester can be identified easily because they 

are highly inflammable. Other obtained particles 

were successfully tested using the Fourier 

Transform Infrared (FTIR) spectroscopy and the 

result concluded the presence of nylon and other 

polyamide fiber particles. Nylon fiber was the 

most prevalent and the remaining included other 

polyamide synthetic fibers.  

The result of this study revealed that three 

freshwater systems were severely polluted with 

microplastic particles. Synthetic polymers were 

determined in all of the tested fishes from the 

Periyakulam Lake, Singanallur Lake and Kurichi 

Lake in Coimbatore, Tamil Nadu, India. The large 

abundance of buoyant, high production plastic 

materials and the presence of many spherical 

microplastics showed the importance of 

regulation on plastic products (Fig. 3). The major 

impact on the surface water environment is 

exhibited by the rapid industrialization and 

urbanization in Coimbatore. Due to developmental 

activities both surface and subsurface water 

resources are getting polluted. Numerous textiles, 

automobiles, home appliances and small scale 

industries are located in Coimbatore. The effluents 

from these industries greatly impacted the quality 

of  surface water. The three studied lakes showed    

the  occurrence  of  microplastics  such   as   nylon, 
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Fig. 2: Microplastics found in the fishes of the Periyakulam, Kurichi and Singanallur lakes. 

 

 

Fig. 3: Total percentage of different microplastic content. 

polyester and other polyamide particles, fibers 

uptaken by the investigated fish may have come 

from ropes, nets and other materials associated 

with fishery directly input, and also from 

continental sources such as washing and textile 

industries.  Various industries such as steel, 

automobiles, textiles and plastic industries play a 

vital role in polluting the quality of water in the 

Singanallur Lake. It may also be attributed to the 

fact of dumping lot of suspended solid wastes 

containing effluents  received    from    textile    and    

dyeing industries. The ATR-FTIR results obtained 

for the plastic materials are illustrated in Figures 

4-12. 

Awareness should be created about the 

presence of plastics in fishes to the fishermen and 

fish vendors. Fishes must be cleaned properly 

prior to selling otherwise, plastics may also enter 

the human body. This study was primarily aimed 

at detecting microplastics and raising attention to 

the issue of the rising plastic pollution in three 

lakes of Coimbatore. The future research should 

be  aimed  to  evaluate  the  impact  and  the risk of  
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Fig. 4: ATR-FTIR result of Catla from Periyakulam Lake. 

 

Fig.  5: ATR-FTIR result of Rohu from Periyakulam Lake. 

 

Fig.  6: ATR-FTIR result of Mrigal of Periyakulam Lake. 
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Fig. 7: ATR-FTIR result of Catla of Kurichi Lake.  

 

Fig. 8: ATR-FTIR result of Rohu of Kurichi Lake.  

 

Fig. 9: ATR-FTIR result of Mrigal of Kurichi Lake. 
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Fig. 10: ATR-FTIR result of Catla of Singanallur Lake. 

 

Fig. 11: ATR-FTIR result of Rohu of Singanallur Lake. 

 

Fig. 12: ATR-FTIR result of Mrigal of Singanallur Lake. 
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microplastics to the fishes, environment as well as 

human beings and to create awareness among the 

people, as well as to the fishermen community. 
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