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Abstract: In recent times microplastic pollution in freshwater has turned into a devastating form.
In the present study, we investigated the existence of microplastic from the Turag River in 2021.
The study has been used three sediments samples and three surface water samples. The study has
been used one of the most visited and populated spots of the Turag river area that is the boro Bazar
ghat area. The first sample was been taken directly from the boro Bazar ghat area and the other
two samples were taken from 500 meters north of boro Bazar ghat and 500 meters south of boro
Bazar ghat. After collecting the sample, the sample was examined in our lab where we have used
KOH for making digestion of organic matters and after that, the microplastic was identified with
the help of a microscope and bare eyes, the size of the particle was not identified in this study but
we have successfully identified 2 types of microplastics. One is the particle of microplastic another
is a filament of microplastics. The microplastic we have identified in this study has shown the
characteristics and color with which we could identify the microplastic sample. Then the study
made a comparison between the results found in the Turag River with the result from other rivers
throughout the world. The study has compared both results and concluded that the microplastic
which we have identified was quite similar with other microplastic with has been identified
worldwide other rivers

Key Words: Microplastic, Pollution, Human health, Organism impact, Turag River, Dhaka,

Bangladesh
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CHAPTER 1: INTRODUCTION
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1. Introduction

The production of Synthetic polymer which is also called plastic has increased in the 20" century
and it has become a significant problem for the modern world. According to (Yao et al., 2017) the
total amount of plastic production in our current century is 250 mt/year. The high production of
plastic and its low biodegradation characteristic has made it a concern for the environment (Yao
et al., 2017). Microplastic is a plastic material that is <Smm and can be found in the ocean and
river bodies. The amount of microplastic has been increased in the water bodies in recent decades
because of the dumping of plastic in ocean and river water which is ultimately producing
microplastic in water. The quantities of microplastic are increasing because the plastic is breaking
down into millions of small pieces due to the degradation processes. That’s why it has become a
modern world concern for the ecology and the surrounding environment (Li et al., 2015). Because
of the presence of microplastic and its morphological features, microplastics are threatening the
life of biota via direct and indirect interactions. Microplastic contains substratum sorption of
various persistent organic pollutants (POPs). It can be a potential risk factor because of these
characteristics which tend to release as a certain contaminant (Su et al., 2016). Microplastic can
also be a problem for marine organisms. When microplastic is suspended in the water it can hinder
the transmission of light which can affect the organism in the bulk water. Also, it can be swallowed
by the organism of the marine and river environment. On the other hand, microplastic can release
toxic material which most of the time is attached to the surface of microplastic. Microplastic can
be a bigger threat when it serve as a carrier, accumulating and associating with toxic chemicals

which can cause a serious damage to orgamism on their food web (Hu et al., 2020).

Additionally, widespread ecological influences are predicted for microplastics. Microplastic
particles <5 mm in size can be originated from numerous sources. Most of the time synthetic
cleansers and cosmetics use microplastics to enhance the product properties. Thus, microplastics
are most likely arriving in the marine environment by runoff from treating services or metropolitan

sewage treatment plants (Yao et al., 2017).

Freshwater has different types of uses in our society, such as it can be used as a source of drinking
water and fisheries. Sometimes a high population density can surround the freshwater systems,
and such aggressive anthropogenic activity can cause different types of contaminants, including
microplastics, into the waterbody (Su et al., 2016). Due to massive urbanization, the Turag River
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has become polluted in different ways. Microplastic is one of the pollutants, which can be
identified in this research study. Because Turag river pollution is creating serious issues for the

organism of that water body (Hafizur et al., 2017).
1.1 Objectives of the study:

1. To identify the microplastic in Turag river water.
2. To observe the impact of Microplastic pollution on Turag river and its organism

3. To learn the impact of microplastic pollution on human health in Turag river.
1.2 Diverse types of microplastics

Microplastic mainly varies with color dimension and patterns and composition and is categorized
in different types.

LARGER PLASTICS

/’\\
/. \ ‘k
(A"A) P l
\ .‘/ / %@ ‘
N ( .. ..\
~=7 \ ool FIBRES
L
FRAGMENTS \ ¥as

~ —7 MICROBEADS

Figure 01: Diverse types of microplastics

Particles that are greater than 25 mm, between 5 to 25 mm, 1 to 5 mm, and 1 nm to 1 pm were
called macro, meso, micro, and nano plastic. (Lee et al., 2015) Based on the source microplastic
is categorized as primary and secondary microplastic. Primary microplastic is generated in the
products for personal care like toothpaste, scrubbers, and other cosmetics (Duis & Coors, 2016).

Microplastic comes from beauty products that are mainly 0.25mm. in size. Microplastics usually

© Daffodil International University
3|Page



show various sizes and granules in the same products. The release of primary microplastics from
houses, industrial units and sewerage occurs straight into the environment. Microplastics from
skincare products are usually transported through the sewage system with wastewater (Vickers,
2017). Apart from the direct discharge of microplastic, the debris of larger microplastics can be
fragile under UV light and heat which can make them fragmented into smaller particles with the
help of mechanical forces likes winds and ocean currents (Thompson, 2015). The majority of
microplastic is made in the marine environment due to the breakdown in different environmental
conditions. Fragmentation of larger plastics depends on the temperature and amount of UV
radiations (LI et al., 2016).

Secondary microplastics are formed with the help of incremental decline or breakdown by
ultraviolet light, wave scratch, or microbial deprivation of large plastics that are already in the
environment. Environmental microplastics deteriorate to generate nano plastics 100 nm, which
have virtually unknown plights and toxic properties in comparison with other plastic debris
(Koelmans, 2015).
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CHAPTER 2: LITERATURE REVIEW
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2. Literature review: The study has reviewed different types of research papers around the world.
The different research paper has been used to include different types of data in this study. The
main methodology has been taken from the research paper from (Bruge et al., 2020) named Plastic
ingestion by planktivorous fishes in the North Pacific Central Gyre’. The next paper we reviewed
in this study was conducted by (Osorio et al., 2021) named ‘Microplastics Occurrence in Surface
Waters and Sediments in Five River Mouths of Manila Bay which was used to maintain Quality
Assurance and Quality Control. Then the next paper was used to compare both data, one of them
was our primary data and another one was the secondary data. Secondary data was used from the
paper conducted by (Jiang et al., 2019) named ‘Microplastic pollution in the rivers of the Tibet
Plateau, Environmental Pollution. The second comparison was done with the help of another paper
written by (Strand et al., 2015) named Marine litter in Nordic waters. Nordisk Ministerrad where
we have shown how similar our findings are with the findings which are being found by different
researchers from different areas. Then the study has shown the impact of microplastic pollution on
human health where we have used secondary to show how it impacted real life. For this data we
have used a research paper conducted by (Dick & Juliette, 2021) titled ‘Microplastics and human
health’. In the next step, this study has shown the Microplastic pollution impact on organisms
where we have used secondary data from the different authentic research paper. The first paper we
have used for the information was written by (Lusher et al., 2013) titled ‘Occurrence of
microplastics in the gastrointestinal tract of pelagic and demersal fish from the English Channel’.
The next paper was used to show the biological consequence which was written by (Boerger et al.,
2010) and weas titled ‘Plastic ingestion by planktivorous fishes in the North Pacific Central Gyre’,
Marine pollution bulletin. The next paper was used to show how many microplastic particles are
taken up by different organisms, for that a paper conducted by (Gouin, 2020) was used. Title of
the paper was ‘toward an improved understanding of the ingestion and trophic transfer of
microplastic particles: Critical review and implications for future research’. The next paper showed
the amount of microplastic was taken by a water organism for that we have taken information from
multiple research paper. One of them was written by (Desforges et al., 2015) titled ‘Ingestion of
microplastics by zooplankton in the Northeast Pacific Ocean’. Another one was conducted by (Sun
et al., 2018) titled ‘Retention and characteristics of microplastics in natural zooplankton taxa from
the East China Sea’.

© Daffodil International University
6|Page



CHAPTER 3: STUDY AREA
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3. Study area: The research study has been completed in a specific river of Dhaka city which is
one of the most populated cities in the world, specifically the target river of the study was the
Turag river at the point of Boro Bazar ghat area which is very close to Gabtoli bus terminal and it
is under Dhaka north city Corporation (DSCC). The geographical position is 23.786646,
90.337688. For the study, the sample has been collected from three different points of the Boro
Bazar ghat area. There is an embankment that was constructed in 1980 which is now known as
Shadarghat-Gabtoli road (Hug, 2016). There is a significant amount of change can be noticed in
the socio-cultural characteristics of the area, because of the unplanned population growth, new
settlements are being constructed without following any proper planning and rules. In total, 3 water
samples and 3 sediment samples from the Turag river area were collected, in which, Three
sediment samples (S1, S2, S3) and the water samples (W1, W2, W3) are located on the bank of

the river.
Table 1: Geographical location of sample area
Area Latitude Longitude
Sample 1 23.786646 90.337688
Sample 2 23.786173, 90.337802
Sample 3 23.787538, 90.338606

{Tiirag River

Boro Bazar Ghat
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Figure 02: Study Area
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CHAPTER 4: METHODOLOGY
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4. Methodology: The methodology is the process or the way of doing any kind of study of research
work. The researcher should have defined a particular or authentic way of doing work before
starting the research. Because the form of the study process has some direct impact on the final
result that the researcher expects to have. So, it plays a significant role in analyzing a study
collection. Depending on the study topic, a researcher makes his methods of the study.
Nevertheless, every methodology starts with a study area. That means a research area must select

before beginning research.

Collect sample

Identify Sample collection
area

Primary data }7
bigger particles
Data Collection
Scientific research papers

———— }7—( Conference papers
{ _‘ Books

Authentic sites

Used 5mm sieved to extract ]

—_—

Figure 03: Methodology Diagram

4.1 Primary data collection: All sediments and water sample from the Turag river was collected
on November 20, 2021. The water sample was collected directly from the turag river water and
the sediment was collected from 0.5 meters beneath the surface water(Osorio et al., 2021). The
sediment and the water sample were being collected with great care so that they does not get
contaminated with other materials above or beneath the surface. During the water sample
collection, the time has been taken to collect the data with the normal river flow so that if there is
any microplastic on the water body can be collected in the sample collection bottle. Also, the

sediment was being collected with less water sample.
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4.2 Secondary Data Collection Secondary data was collected by various research articles, books,
newspaper articles, reports, scientific reports, etc. All the data was collected with proper
authenticity and with proper referencing. Mainly the data was collected from different research

articles which have been published throughout the year.

Different books Observation

i[ Reports ]!I'[ Documents ]#[ Official records

4.3 Sample processing method: The study has collected samples directly from the Turag River.
After collecting the sample the sample was being sieved. There were two different types of sieves
which was used to purify the sample. The study used 0.3 millimeter and 5 millimeters sieved(Bruge
et al., 2020). The 5 mm sieved was being used to extract the bigger particle from the sample and
the bigger particle was being rinsed to make sure that there was no smaller particle left with the
bigger one. After completing the rinsing and extracting the big particles from the sample, the study
used the 0.3 mm sieve to extract the microparticles. Then the microparticles was being rinsed with
distilled water and then collect the sample was from the 0.3 mm sieve. The sample was collected

in a glass container.

4.4 Sample analysis process: After collecting the microparticle sample from the river water it was
brought to the lab for further analysis. First, the sample was being shifted from the glass container
to a beaker the glass container was being rinsed with distilled water. A portion of the sample was
primarily observed with a binocular microscope where it was identified there is a lot of organic
matter available in the sample. To digest the organic matter the study used Potassium Hydroxide
(KOH). The study used 10% KOH of the weight of the total sample. 500 ml beaker was used to
complete the digestion process. The total sample weight was 100 mg and 10 mg KOH was being
used to complete the digestion process. Then the sample was put on the steering hot plate and the
magnetic starrier was put in the sample. The Temperature was set to 50 degrees and the rotation
was set to 800 rpm and it was being starred for 24 hours. After rotation and mixing for 24 hours
with KOH digest all the organic matter and the sample becomes organic matter free. After cleaning
the organic matter from the sample the study could analyze the inorganic matters in the sample so
the sample was being sieved again with the 0.3 mm sieve and extracted the inorganic matter. Then
the inorganic matter has taken as a sample in a Petri dish and added some distilled water into the

sample so that the inorganic matter like plastic from the sample can be identified easily. After

© Daffodil International University
12| Page



adding the water the petri dish was directly put under the microscope with great care. Then the

microscope was used to identify the microplastic with the bare eye(Bruge et al., 2020).

Sieve the sample [ ) Add KOH by Put the sample in
with Smm Take sample ina calculating 10% of Magnetic Starrier with
sieving & beaker ) sample weight 80 degree temp. and
: 150 rpm rotation
Identify the " After 24 hours of staring \
sample with keep the sample for
ictoscope [ cooling down !
and take : ;

picture
Sieve the sample

f AN X . .
Put it under Take partial with 0.3mm sieving
microscope . amount of sample net
\ J /A
Sieving Taking Sample Magnetic starrier Microscope identify Identified data

Figure 06: Sample analysis process Diagram

4.5 Quality Assurance and Quality Control:

The study did not use any plastic container to collect and store samples so that they cannot be
contaminated with microplastic, mainly for those which cannot be seen with bare eyes. The
containers were properly labeled, stored in a box, and transported to the laboratory within the same
day for processing. Individual protective equipment like laboratory gowns, safety masks, and
nitrile gloves was always worn by the investigators during the experiment and analysis. The
collected sediment sample was being transformed into a clear glass beaker and stored separately
to avoid any kind of outer contamination. Samples stored in glass Petri dishes were always covered

with silver foil to prevent any kind of contamination. The beaker and all the transfer apparatus
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were washed with distilled water multiple times to minimize any sample loss owing to the adhesion
of microplastics on the walls of the filter apparatus, and all washing solutions were filtered through
the same glass fiber filter. Filters were air-dried and subsequently sealed individually in Petri
dishes (Osorio et al., 2021).

4.6 ldentification and Quantification of Microplastics

The sample was examined with a microscope with a magnification level of 10x to 60x and after
identifying the microplastic from the sample, the picture has been taken with a 16-megapixel
smartphone camera. To ensure a better quality image the picture has been taken with minimal
digital zoom. All the particles were sorted according to their color, size, and shape (depending on

physical characteristics) using the classification from previous studies(Osorio et al., 2021).

Figure 07: Identification and Quantification of Micro plastics
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CHAPTER 5: RESULT AND DISCUSSION
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5. Identification of microplastics from Sample

5.1 Sample number one sediment (S1): In total, the study was collected 6 six samples from the
Turag river. Three samples are the surface water sample and the other three are sediments from 1
meter deep of the Turag water so that it can be identified if there is any microplastic in water and
sediments. The study was started with the sediment sample S1 and made 50 ml of the sediment
sample and add 10% KOH in respect of total sample mass. The KOH helped the sediment to digest
the organic matter and made the sample clear to identify with the microscope and bare eyes. Then
the sample was carefully identified with the bare eye and unfortunately, Sample-1 (S1) has shown

some microplastic in water. The microplastic was identified with its distinguished color and pattern

with makes it different from surrounding sediments and inorganic particles.

Figure 08: Sample number one (S1)
5.2 Sample number one water (W1): The water sample was collected from the same place of the

sediment collection area. The water was being collected in a glass jar so that the sample cannot be
contaminated with microplastic from outside. When water sample 1 was being analyzed it was
found clean and the study failed to identify any microplastic in that sample. A microscope was
being used to identify microplastic from the sample after being digested with KOH in magnetic

starrier.

Figure 09: Sample number one (W1)
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5.3 Sample number two water (W2): In the water sample of sample number two the study has
found similar inorganic materials. So it could be identified that the water sample of the sample
collection point two also has microplastic into it. The microplastic which was identified in the
water sample has shown the same color and properties as like sample one sediment analysis result.

By comparing both of the samples we can easily relate both of the results and can justify that

sample collection point two and its water also holding microplastic into it.

Figure 10: Sample number two (W2)

5.4 Sample number two sediment (S2): The study was started with the sediment sample S2 and
made 50 ml of the sediment sample and add 10% KOH in respect of total sample mass. The KOH
helped the sediment to digest the organic matter and made the sample clear to identify with a
microscope and bare eyes. Then the sample was carefully identified with the bare eye and
unfortunately, Sample-2 (S2) has shown some microplastic in sediment. The microplastic was
identified with its distinguished color and pattern which makes it different from surrounding

sediments and inorganic particles.
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Figure 11: Sample number two (S2)

5.5 Sample number three water (W3): The study was started with the water sample W3 and
made 50 ml of the water sample and add 10% KOH in respect of total sample mass. The KOH
helped the sediment to digest the organic matter and made the sample clear to identify with the
microscope and bare eyes. In sample three water we have found another type of microplastic in it.
We have found filament of microplastic in that sample. The microplastic was identified with its
distinguished color and pattern which makes it different from surrounding sediments and inorganic

particles.

Figure 12: Sample number three (W3)
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5.6 Sample number three sediment (S3): In the water sample of sample number three the study
has found similar inorganic materials which is exactly a replica of sample one sediment (S1). So
it could be identified that the sediment sample of the sample collection point three also has
microplastic into it. The microplastic which was identified in the sediment sample three has shown
the same sample color and properties as like sample one sediment analysis result. In sample three

sediment we have found another type of microplastic in it. We have found filament of microplastic

in that sample.

Figure 13: Sample number three (S3)

5.7 Comparison between primary and secondary findings: The research has shown the
comparison between the primary data and the secondary data which we have collected from

different sources. (Jiang et al., 2019) also have found four types of microplastic in his study. They

e 3 _-‘*-"‘C\a .
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Figure 14: Comparison between primary and secondary findings
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are Colorful fiber (a), transparent fiber (b), fragment (c), and pellet (d) which are identically similar
to the result which the study has got during the research work. The left side picture is identified in
our lab and the right side picture is showing the finding of (Jiang et al., 2019). The study has found
colorful fiber which has been shown in the first picture and the second picture is showing the
transparent fiber and the third one is identifying the fragment and the last one is the pellet.
Fortunately, the study findings are almost similar to the secondary data which is assuring that the

result we found is microplastic. (Strand et al., 2015) also have found microplastic in the study.

Figure 15: Comparison between primary and secondary findings

In that study, microplastic was found which is similar to our study findings. In that study,
researchers have also found three different kinds of microplastic which are colorful fiber,
fragments, and pallet. The Left side pictures are showing the findings in our research study and
the right side pictures are showing the finding from (Strand et al., 2015). If we compare both

pictures we can easily identify that the particle we have found in our study is microplastic particles.

5.8 Microplastic and human health: Microplastic is a problem of our modern era. Microplastic
can be created for different reasons. It can be created by the weathering and break of plastic objects,
car tires, clothing, paint coatings, and leakage of preproduction pellets and powder. Microplastic
is highly contaminated in diverse patterns, shapes, and sizes. It can be spheres, fragments, and
fibers and it can also contain a mixture of chemical compounds which can make it highly
contaminant. Therefore the biofilms which are growing on the microplastic can be a source of

harmful microorganisms (Dick & Juliette, 2021).
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Mainly microplastic interns in the human body by inhalation and ingestion and potentially causes
health effects on the human body. It can increase the risk of death from cardiovascular and
respiratory diseases or lung cancer. Microplastics can cause physical, chemical, and
microbiological toxicity.

What are the effects of microplastics in humans?
Microplastics (plastic particles <5 mm) can come from the breakdown of
plastic objects, car tires, and clothing, but also from their use in cosmetics

and other applications. They have diverse shapes and encompass a suite

of chemical and biological constituents. Microplastics can enter the human
body through ingestion and inhalation where they may be taken up in various
organs and might affect health, for example, by damaging cells or inducing
inflammatory and immune reactions.

Where do microplastics come from? | Microplastics are diverse in shape
i and composition.

@ z
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Figure 16: Microplastic and Human Health

Microplastic can create a lot of biological effects which can also make physical toxicity that leads
to oxidative stress, secretion of cytokines, cellular damage, inflammatory and immune reactions,

and DNA damage, as well as neurotoxic and metabolic effects(Dick & Juliette, 2021).

5.9 Microplastic pollution impact on organisms: (Lusher et al., 2013) found that in fish there
are 36% of microplastic available because of microplastic pollution. It was examined in the English

Channel where 10 different species of fishes was examined. On average 1.9-0.1 particle was found
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from those fishes. The main source of that microplastic was polymers being polyamide and

polyester which are highly used in fishing industries all over the world(Lusher et al., 2013). The

biological consequences are still unclear and the findings are comparable to those from the North

Pacific Central Gyre which was reported by (Boerger et al., 2010).

Table 2: Microplastc pollution impact on organisms

Marine organisms susceptible to microplastic ingestion and their encounter pathways.

Species

Encounter pathway

Marine algae e.g. Scenedesmus

Grazing microzooplankton e.g. the
marine ciliate Strombidium suleatum

Benthic deposit feeders e.g. the polychaete
Arenicola marina and the holothurian
Holothuria floridana

Benthic scavengers e.g. the crustacean
Nephraps norvegicus

Mesozooplankton e.g. echinoderm larvae,
calanoid copepods, chaetognaths

Benthic suspension feeders e.g. the bivalve
Mytilus edulis

Adsorbs nanoplastics, especially when positively charged.
Size-based selectivity indicates potential to ingest microplastics of appropriate size.

The sea bed is a sink for high density microplastics; size based, deposit feeding strategies

adopted by A. marina indicate potential to ingest microplastics of appropriate size; H. Floridana

selectively ingests plastic particles, showing a preference for fibrous shapes.

Fibrous microplastics have been found to accumulate in marine sediments; gut content analysis

has shown plastic microfibers are being ingested in the environment; ingestion is passive via

food it scavenges or sediment.

Low density microplastics present on the sea surface with greatest abundances in gyres and

industrial harbours; size-based selectivity indicates potential to ingest microplastics of appropriate size.
Susceptible to sinking microplastics; have been found to ingest microplastics despite low qualitative value.

An increasing number of microplastic is impacting organic matter. A higher amount of textile

fibers are creating microplastic in the water. A significant amount of microplastic particles are

taken up by different organisms which shows high temporal and spatial variability(Gouin, 2020).

In zooplankton microplastic fibers are being found about of 43.9-93% which has a different kinds
of microplastic items in it(Desforges et al., 2014)(Sun et al., 2018)(Zheng et al., 2020) and

unfortunately it is similar to proportions in other texa such as clams, shrimps and fish.

Table 3: Microplastics in organismic field samples.

Area Percentage of | Amount of | Percent Reference
animals that MPI per MPF of total
ingested MPI [%0] | individual MPI
[MPI1/ind.] found [%6]
Zooplankton Northeast Pacific Ocean 1 MP in 34| 0.026 43.9 (Desforges et al., 2015)
Copepod (Neocalanus copepods,
cristatus)
Euphausiid Bohai Sea, China n.r. 0.001-0.056 93 (Zheng et al., 2020)
(Euphausia
pacifica)
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10 zooplankton
species
10 zooplankton | Yellow Sea, China n.r. 0.13 (for | 54.6 (Sun et al., 2018)
species Copepoda)
0.35 (for
Pteropoda)
Bivalve Baynes Sound, British | 100 8.4+85 90 (Davidson & Dudas, 2016)
Manila clams Columbia
(Venerupis
philippinarum)
Blue mussel French-Belgian-Dutch 100 0.2+£0.3 n.r. (Van Cauwenberghe et al., 2015)
(Mytilus edulis) coastline (MPI per g
mussel)
Blue mussel Halifax Harbour, Nova n.r. 34 100 (Mathalon & Hill, 2014)
(Mytilus edulis) Scotia, Canada (investigated
only MPF)
Crustacean Clyde Sea, Great Britain 83 n.r. 100 (Murray & Cowie, 2011)
Norway lobster (macro- &
(Nephrops microplastics)
norvegicus)
Brown shrimp English Channel 70 1.2+1.0 96.5 (Devriese et al., 2015)
(Crangon crangon)
Caridean shrimp South Adriatic Sea 42.8 1.2+04 76.2 (Avio et al., 2020)
(Palaemon sp.)
Other  invertebrate | Center Adriatic Sea 28.6 20+1.2 37.7 (Avio et al., 2020)
taxa
Barrel jellyfish
(Rhizostoma pulmo)
Purple sea urchin South Adriatic Sea 27.3 1.3+£0.6 72.7 (Avio et al., 2020)
(Paracentrotus Center Adriatic Sea 42.8 1.7+£0.6 42.9
lividus)
Fish North Pacific Central Gyre 35 2.1+538 ~3 (Boerger et al., 2010)
6 planktivorous fish (macro- & | (range: 1-83
species microplastics) items
ingested)
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19 fish species Yellow sea, China 34 1.0-2.6 67 (Sun et al., 2019)
24 fish species Beibu Gulf, South China | 49.1 0.2+0.08 96 (Koongolla et al., 2020)
Sea
21 fish species Chinese coastal and e100/95.7 1.1-7.2 46.3-100 (Jabeen et al., 2017)
freshwaters (coastal/freshwater
species,
respectively)
9 commercial fish | Estuary in north Jakarta, 97.1 122+9.8 89.6 (HASTUTI et al., 2019)
species Indonesia
Tropical freshwater | Pajel river basin, Brazil 83 3.6 46.6 (Silva-Cavalcanti et al., 2017)
fish (macro- &

(Hoplosternum

littorale)

microplastics)

Microplastic items (MPI) per individual are given as mean or range (min — max). Proportion of microplastic fibers (MPF) of  total

MPI are specified (n.r.—not reported).
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CHAPTER 6: RECOMMENDATION AND
CONCLUSION
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6. Recommendation: After evaluating all the perspectives of microplastic we can ensure that
microplastics can be a great threat for our future generation and also for the organism around us.

So we recommend,

e Microplastic could be considered under environmental monitoring studies as it is already
at a stage of being at risk for the environment.

e More studies should be available so that we can have more information about the
microplastic intake by an individual organism.

e Investigate the sources of microplastic pollution and the need to decrease single-use plastic
in our society.

e Also, we need to analyze the leaching potential of microplastic in the environment.

e Different policies and protocols should be assigned by the government so that plastic use

mainly the plastic in a single-use category gets Detroit.

7. Conclusion: Though Microplastic is not the largest pollution creator in river water the amount
of microplastic can lead to a devastating contamination impact on river water. The microplastic
sample in the sediment is showing us it can be a problem for future generations. From the study,
we can realize that low-density microplastic has the most impact on river water. Fiber microplastic
is also encountered in the process of the study. And we have seen those microplastic can be
contaminated with other chemical contamination after that any organism which will intake that
microplastic with their regular food could be contaminated. Mainly the fish species are at risk
because the fishes usually gather their food from different plants and organisms from the river
water and microplastic are attached with those things also microplastic was found in the sediment
and water sample so the fish can intake those microplastic easily as their food and it can be a great
risk for the human population because we eat fish in our regular days. If the fish body gets
contaminated it can be transferred or cause different diseases in our body. Although microplastic
is not a severe problem for river water it has the potential to become a disaster in the future. So we

have to concern about microplastic from now so that we can prevent pollution tomorrow.

© Daffodil International University
26 |Page



References:

Avio, C. G., Pittura, L., d’Errico, G., Abel, S., Amorello, S., Marino, G., Gorbi, S., & Regoli, F.
(2020). Distribution and characterization of microplastic particles and textile microfibers in
Adriatic food webs: general insights for biomonitoring strategies. Environmental Pollution,
258, 113766.

Boerger, C. M., Lattin, G. L., Moore, S. L., & Moore, C. J. (2010). Plastic ingestion by
planktivorous fishes in the North Pacific Central Gyre. Marine Pollution Bulletin, 60(12),
2275-2278.

Bruge, A., Dhamelincourt, M., Lanceleur, L., Monperrus, M., Gasperi, J., & Tassin, B. (2020). A
first estimation of uncertainties related to microplastic sampling in rivers. Science of The
Total Environment, 718, 137319.
https://doi.org/https://doi.org/10.1016/j.scitotenv.2020.137319

Davidson, K., & Dudas, S. E. (2016). Microplastic ingestion by wild and cultured Manila clams
(Venerupis philippinarum) from Baynes Sound, British Columbia. Archives of Environmental
Contamination and Toxicology, 71(2), 147-156.

Desforges, J.-P. W., Galbraith, M., Dangerfield, N., & Ross, P. S. (2014). Widespread distribution
of microplastics in subsurface seawater in the NE Pacific Ocean. Marine Pollution Bulletin,
79(1-2), 94-99.

Desforges, J.-P. W., Galbraith, M., & Ross, P. S. (2015). Ingestion of microplastics by zooplankton
in the Northeast Pacific Ocean. Archives of Environmental Contamination and Toxicology,
69(3), 320-330.

Devriese, L. I., Van der Meulen, M. D., Maes, T., Bekaert, K., Paul-Pont, I., Frere, L., Robbens,
J., & Vethaak, A. D. (2015). Microplastic contamination in brown shrimp (Crangon crangon,
Linnaeus 1758) from coastal waters of the Southern North Sea and Channel area. Marine
Pollution Bulletin, 98(1-2), 179-187.

Dick, V. A., & Juliette, L. (2021). Microplastics and human health. Science, 371(6530), 672—-674.
https://doi.org/10.1126/science.abe5041

© Daffodil International University
27 |Page



Duis, K., & Coors, A. (2016). Microplastics in the aquatic and terrestrial environment: sources
(with a specific focus on personal care products), fate and effects. Environmental Sciences
Europe, 28(1), 1-25.

Gouin, T. (2020). Toward an improved understanding of the ingestion and trophic transfer of
microplastic particles: Critical review and implications for future research. Environmental
Toxicology and Chemistry, 39(6), 1119-1137.

Hafizur, R. M., Nuralam, H. M., & Rumainul, 1. M. (2017). Investigation of physicochemical
parameter, heavy metal in Turag river water and adjacent industrial effluent in Bangladesh.
Journal of Science, Technology and Environment Informatics, 5(1), 347-360.

HASTUTI, A. Y. U. R, LUMBANBATU, D. T. F., & WARDIATNO, Y. (2019). The presence
of microplastics in the digestive tract of commercial fishes off Pantai Indah Kapuk coast,
Jakarta, Indonesia. Biodiversitas Journal of Biological Diversity, 20(5).

Hu, D., Zhang, Y., & Shen, M. (2020). Investigation on microplastic pollution of Dongting Lake
and its affiliated rivers. Marine Pollution Bulletin, 160, 111555.

Jabeen, K., Su, L., Li, J, Yang, D., Tong, C., Mu, J., & Shi, H. (2017). Microplastics and
mesoplastics in fish from coastal and fresh waters of China. Environmental Pollution, 221,
141-149.

Jiang, C., Yin, L., Li, Z., Wen, X., Luo, X., Hu, S., Yang, H., Long, Y., Deng, B., & Huang, L.
(2019). Microplastic pollution in the rivers of the Tibet Plateau. Environmental Pollution,
249, 91-98.

Koelmans, A. A. (2015). Modeling the role of microplastics in bioaccumulation of organic
chemicals to marine aquatic organisms. A critical review. Marine Anthropogenic Litter, 309—
324.

Koongolla, J. B, Lin, L., Pan, Y.-F., Yang, C.-P., Sun, D.-R., Liu, S., Xu, X.-R., Maharana, D.,
Huang, J.-S., & Li, H.-X. (2020). Occurrence of microplastics in gastrointestinal tracts and
gills of fish from Beibu Gulf, South China Sea. Environmental Pollution, 258, 113734.

Lee, J., Lee, J. S, Jang, Y. C., Hong, S. Y., Shim, W. J., Song, Y. K., Hong, S. H., Jang, M., Han,

© Daffodil International University
28 |Page



G. M., & Kang, D. (2015). Distribution and size relationships of plastic marine debris on
beaches in South Korea. Archives of Environmental Contamination and Toxicology, 69(3),
288-298.

Li, J., Yang, D., Li, L., Jabeen, K., & Shi, H. (2015). Microplastics in commercial bivalves from
China. Environmental Pollution, 207, 190-195.

LI, W. C., Tse, H. F., & Fok, L. (2016). Plastic waste in the marine environment: A review of

sources, occurrence and effects. Science of the Total Environment, 566, 333—349.

Lusher, A. L., Mchugh, M., & Thompson, R. C. (2013). Occurrence of microplastics in the
gastrointestinal tract of pelagic and demersal fish from the English Channel. Marine Pollution
Bulletin, 67(1-2), 94-99.

Mathalon, A., & Hill, P. (2014). Microplastic fibers in the intertidal ecosystem surrounding Halifax
Harbor, Nova Scotia. Marine Pollution Bulletin, 81(1), 69-79.

Murray, F., & Cowie, P. R. (2011). Plastic contamination in the decapod crustacean Nephrops
norvegicus (Linnaeus, 1758). Marine Pollution Bulletin, 62(6), 1207-1217.

Osorio, E. D., Tanchuling, M. A. N., & Diola, M. B. L. D. (2021). Microplastics Occurrence in
Surface Waters and Sediments in Five River Mouths of Manila Bay . In Frontiers in
Environmental Science (Vol. 9, p. 364).
https://www.frontiersin.org/article/10.3389/fenvs.2021.719274

Silva-Cavalcanti, J. S., Silva, J. D. B., de Franga, E. J., de Aradjo, M. C. B., & Gusmao, F. (2017).
Microplastics ingestion by a common tropical freshwater fishing resource. Environmental
Pollution, 221, 218-226.

Strand, J., Tairova, Z., Danielsen, J., Hansen, J. W., Magnusson, K., Naustvoll, L.-J., & Sgrensen,
T. K. (2015). Marine litter in Nordic waters. Nordisk Ministerrad.

Su, L., Xue, Y., Li, L., Yang, D., Kolandhasamy, P., Li, D., & Shi, H. (2016). Microplastics in
taihu lake, China. Environmental Pollution, 216, 711-719.

Sun, X., Li, Q., Shi, Y., Zhao, Y., Zheng, S., Liang, J., Liu, T., & Tian, Z. (2019). Characteristics
and retention of microplastics in the digestive tracts of fish from the Yellow Sea.

© Daffodil International University
29 |Page



Environmental Pollution, 249, 878-885.

Sun, X., Liu, T., Zhu, M., Liang, J., Zhao, Y., & Zhang, B. (2018). Retention and characteristics
of microplastics in natural zooplankton taxa from the East China Sea. Science of the Total
Environment, 640, 232-242.

Thompson, R. C. (2015). Microplastics in the marine environment: sources, consequences and

solutions. In Marine anthropogenic litter (pp. 185-200). Springer, Cham.

Van Cauwenberghe, L., Claessens, M., Vandegehuchte, M. B., & Janssen, C. R. (2015).
Microplastics are taken up by mussels (Mytilus edulis) and lugworms (Arenicola marina)

living in natural habitats. Environmental Pollution, 199, 10-17.

Vickers, N. J. (2017). Animal communication: when 1’m calling you, will you answer too? Current

Biology, 27(14), R713-R715.

Yao, L., Wang, Y., Tong, L., Deng, Y., Li, Y., Gan, Y., Guo, W., Dong, C., Duan, Y., & Zhao, K.
(2017). Occurrence and risk assessment of antibiotics in surface water and groundwater from
different depths of aquifers: a case study at Jianghan Plain, central China. Ecotoxicology and
Environmental Safety, 135, 236-242.

Zheng, S., Zhao, Y., Liangwei, W., Liang, J., Liu, T., Zhu, M., Li, Q., & Sun, X. (2020).
Characteristics of microplastics ingested by zooplankton from the Bohai Sea, China. Science
of The Total Environment, 713, 136357.

© Daffodil International University
30| Page



Appendix:

(OO

© Daffodil International University
31| Page



