OPEN 8ACCESS

I nter national Journal of Innovative Technology and Exploring Engineering (1JI TEE)
I SSN: 2278-3075 (Online), Volume-9 | ssue-3, January 2020

Ecotoxicity of Microplasticsin Freshwater Biota

Daniel Biju Eazon, Gajendran Chellaiah

Abstract: Micro plastics are primarily classified as individual
pieces of synthetic material made of wide range of organic
polymers which is generally called as ‘plastic’. Micro plastics are
generally preproduction pellets, micro beads, polymer fibers and
degraded micro plastic. Micro plastics make up to as much as 85
percentage of the plastic pollution in the shordlines. This large
percentage in the total number of pollutant causes ecological
stress caused by the biomagnifications along the food chain.
Estimations show that globally majority of micro plastics comes
from the runoff of 10 rivers along which includesthe Ganges and
Indus. To understand therolerivers, play asmicro plastic carriers
from land to oceans, the sampling of micro plastic is done at the
relatively less populated part of Noyyal river and test are carried
out to identify presence of micro plastic in the sample. Visual
Identification method was used to identify the micro plastic
components with relative ease and economy.
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I. INTRODUCTION

Plastic has become a vital resource of modern human
civilization. From the genesis of plastic as Bakelite, the
polymer-based products have become the corner stone of the
fast consumption economy where convenience have taken
over logical and environmental aspects. This study aims to
identify micro plastic in river water using settlement and
visual identification approach which can be considered the
simplest and the most cost-effective way of identification of
micro plastic in water sample.

Primary micro plastics are manufactured plastic components
that are less than 5mm in size. Primary micro plastics are
generally preproduction pellets and micro beads. The virgin
resins that are formed into consumer products are known as
preproduction pellets. Micro beads are used in sanitizers and
other skin care products as an exfoliation material.
Secondary micro plastics are derived from breaking down of
large plastic waste under the effect of temperature
fluctuation, wear and tear and due to the exposure to the solar
radiation. The work done by Jambeck et a (1) describes the
various plastics which are used and the long-term
degradation and accumulation of various forms of plastics.
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The fragmentation of plastic from macro plastic to micro
plastic causes access for the plastic particlesin the food chain
which biologicaly gets accumulated and, in some cases,
undergoes bio-magnification.

The understating of plastic as micro plastic requires the
ability to convert macro plastic into micro plastic. This was
achieved by Cod et al (2) when the researchers were able to
develop a novel method for precisely cut the macro fibers
into the micro levels which alows for the continuation of
studiesin the micro plastic impact on ecologica systems.
The field work done by Peter et al (3) studied the plastic and
waste along the Canadian coast that comes from variouslocal
and global sources. The study showed the macro plastic
pollution represented aimmense threat to the marinelife. For
instance, the Otariinae in Canadian Coast were reported of
being tangled in large waste plastic and equipment used for
fishing. Large amount of secondary micro plastic was also
found in the study area which showed a higher impact on the
ecology through bi magnification. The study revealed that
marine life all sizes were threatened to great extend due to
plastic pollution. This findings from the study enabled for
legislation to list micro beads as Toxic substance under
Canadian Environmental Protection Act (CEPA).

Drevera et a (4) studied the large scale death event of bird
species Red Phalaropes (Phal aropusfulicarius) for a period of
October to November 2016 in the Canadian coast. The
individual birds were observed to be weighed lesser than the
normal and the bodies showed signs of phycological distress.
The intestinal cavities of the dead birds were observed to
have large amount of plastic waste which were consumed by
the birds. The results suggested the distribution of the birds
nearer to the sea shore had larger quantity of plastic as those
birds consumed plastic waste were avalable in large
concentration comparing to comparatively sea dwelling
birds.

Wanger et a (5) studied the ingestion of micro plastic by
aquatic organisms and the log term effects of continuous
exposure were found to be less understood. The study
predicts advancement in consumer goods and packaging
systems that may factor into the types of micro plastics and
their accumulation in the riparian fresh water ecologies.

The study done by Hartmann et a (6) narrated the current
understanding of nano and micro plastic that lead to
ecological toxicity.

The study by Klein et al (7) strategized the collection, storing
and processing of possible micro plastic contaminant samples
such as water and sediments samples. Such guidelines allow
for standardized sampling and identification of micro plastics
from various sources.

Dris et @ (8) analyzed the life cycle of micro plastic for the
hydro systems of Paris megacity.
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The study was conducted for three-year time using
appropriate sampling strategies and for each compartment.
The results obtained showed a high concentration of fibersin
the study area and focus study on the area was done.

The sewage and waste water treatment plant disposal and
storm-water flow represented the higher quantity of micro
plastic.

The work done by Wu et a (9) studied the occurrence of
micro plastic in water sources in Asian continent. The
existing studies done showed that there is very less data on
the origin and life cycle microplastic water sourcesin Asia.
The study in global scenario showed that the micro plastic
pollution in water sourcesin Asia heeds more study and may
be larger than what is expected.

Khan et al (10) studied the freshwater 1akes fauna and found
variety of polymers in the gut system of Perch seen in Nile
river (Latesniloticus) and Tilapia seen in Nile river
(Oreochromis niloticus) in the great African lakes of Lake
Victoria and Lake Tanganyika. Anthropogenic sources are
understood to have caused the release of these polymersin to
the water sources.

The study by Kooi et al (11) reviewed existing understanding
of transport and lifecycle modeling of plastic waste in
freshwater sources and catchment area, especialy on nano
and micro plastic. The study provides recommendation need
of broader study into the transport and lifecycle modeling of
plastic waste both as macro and micro and the need for a
framework to be generated so that similar work can be done
in various location simultaneously.

A glimpse of hope against micro and macro plastic pollution
can be seen in the works of Pago et al (12). The study deals
with observations made on the fugus Zalerionmaritimum to
variable expositions to polyethylene (PE) pellets
microplastic, in a medium, showed results based on the
quantified mass differences in both fungus and the micro
plastic pellets used. The results showed that under tested
conditions the fungus can use PE, resulting decrease in both
mass and size, of the pellets. This study showed that naturally
occurring organisms can be utilized for the biological
degradation of microplastic which earlier thought to be
unachievable.

The current study heavily relies on the methodology given as
guidelines in Sartain el a (13), which provides simplified
step by step guidelines for the selection of site, sampling and
identification of micro plastic from different sources.

II. METHODOLOGY

Surface water is sampled as per the following process. The
sample is collected on 6th April 2019 from location
coordinates (10° 56' 38.1012" N, 10° 56' 38.1012" N).

An area of relative clearer water flow is chosen. Thisis done
to avoid large amount of sediments from entering the water
sample. Sample is collected in a High-Density Plastic
container of almost 2liters capacity. The collection container
is wide mouthed to avoid turbulence while collecting the
sample. The container is dipped in the water allowing the
water to enter and then tilted upright as the water fillsin to
remove air bubbles. The sample is closed with the lid and the
container is labeled. The sample is kept for settlement of the
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sediments and to allow any possible organic matter to die out
by storing the sample in the refrigerator for 3 to 4-week
period.

A
Fig. 3.2 Water sample after removal of excesswater and
clear view of settled particles

After the sampleis stored in the refrigerator, it istaken out on
7" May 2019 and taken directly to the laboratory facility
without causing the water to be shaken. Water sample from
the container is carefully transferred into a flask without
causing the sediments to be transferred. Using pipette, water
sample with larger amount of sedimentsis taken. The pipette
sample is transferred into microscope slide and taken under
inspection under microscope with  10x
magnification.

and 40x
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Fig. 3.4: Slide with sample under microscope with 40x
magnification3

I11. RESULTSAND DISCUSSIONS

The following images are taken after the microscope was
focused to observe the dlides with the settled particles
pipetted from the container.

The dlides are observed for the following.

a. Fibers— look like thin threads and are often colored

b. Fragments — pieces of plastic with varying shapes

c. Film — thin pieces of plastic (like grocery bags and plastic
food wrappers)

d. Micro beads — spherical plastic pieces

Fig.4.1: Possible micro plastic fragment under 10x
magnification

:‘4
Fig. 4.2: Possible microfiber running acrossthe slide
under 10x magnification
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Fig. 4.3: Possible microfiber same asto in fig. 6; under
40x magnification
Identification of possible occurrence of micro plastic as
micro plastic fiber and micro plastic fragments were
observed by visual identification method.

IV. CONCLUSION

Possible micro plastic identification is done using visual
identification method. The presence of micro plastic even
from a flowing water body in rural settlement with sparse
population indicated the extent of micro plastic pollution in
the water body. The identification of possible occurrence of
micro plastic iscarried out but confirmation of the sameis not
achieved. For this sample dides with possible identification
needs further processing such as spectroscopic analysis. This
will alow identifying the individual polymer groups which
can lead to the source of the micro plastic pollution. The
identification and curbing of micro plastic pollution is an
important research and social goal as it affects both the
freshwater ecology and the marine ecology in the long term
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