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Abstract: One of the major global environmental issues often discussed and brought up by many 

governments in the world today is microplastic pollution. Microplastic pollution causes severe harm to 

biodiversity, especially aquatic organisms. In Malaysia, an estimate of 0.94 million tons of mishandled 

plastic wastes is generated daily. A total of 0.14 to 0.37 million tons of these plastic wastes are washed 

into the oceans, causing severe pollution to the aquatic life. Notable effects of microplastic pollution 

towards the aquatic organisms are deterioration of health, blockage of the digestive tract, the 

intoxication of the aquatic organisms, etc. Hence, this review will discuss the microplastic sources and 

prevalence, fate, and transport of microplastics, methods to access microplastics, and the impacts of 

microplastics. Given that research regarding the area of microplastics is still scarce in Malaysia this 

review will help to give some insight regarding the current situation and issue of microplastic pollution 

globally and in Malaysia. The review mainly focuses on microplastic abundance and distribution within 

the freshwater system and the sediments within it. 
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1. Introduction 

The current period and time in human history can be acknowledged as the Plastic Age. 

Plastic is widely used today due to its merit of versatility that is durable, strong, inexpensive, 

corrosion-resistant, and lightweight, which has inversely resulted in the swift disposal and 

vigorous utilization of plastic products resulting in global plastic pollution [1,2]. Plastics are 

normally created by long chains of polymeric molecules that are constructed from inorganic 

and organic substances similar to hydrogen, oxygen, silicon, carbon, and chloride that can be 

normally acquired from natural gas, oil, and coal [3,4]. Many products in our daily life are 

made up of plastic, and with the steady rise of the global human population, the usage and 

consumption of plastic products will also continue to increase. An estimate of 8 million tons 

of plastic waste is discarded within the ocean annually, and experts believe that these plastic 

wastes will double by the year 2030 [5]. The marine environment is contaminated with large 

plastic debris and garbage and microplastics, which are produced from primary and secondary 

sources, which severely threatens the well-being and preservation of the aquatic environment 

[6]. In accordance with the National Oceanic and Atmospheric Administration, microplastics 

are plastic fragments tinier than 5mm in size [7]. Primary microplastic sources are mainly 
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generated from personal care and cosmetic products, whereas secondary sources of 

microplastic comprise further disintegration and breakdown of big plastic debris and garbage. 

The big plastic debris undertakes various degradation processes and fragmentation by UV solar 

radiation to breakdown. It forms smaller tiny pieces of plastic fragments within the aquatic 

environment [8]. There are speculations on whether how much of this plastic debris will wind 

up in the oceans and rivers where the plastic debris will undergo fragmentation and degradation 

[9,10]. Microplastic debris migrates, accumulates, and proliferates within the natural habitat, 

especially within the aquatic environment from the flowing rivers to the ocean surface and 

within the ocean's seabed [11]. Microplastic pollution can be considered omnipresent and 

persistent in the entire global oceans and is a severe threat to marine ecosystems [12]. With the 

increasing concern and impacts of microplastic pollutions on the ecosystem and human health, 

this study will provide further insight as well as baseline data for future microplastic pollution 

studies, especially on the abundance and distribution of microplastics within the freshwater 

system and riverbank sediments, which has received fewer attention juxtaposed to those of the 

marine environment. 

2. Situation and Condition of Microplastics Globally and in Malaysia 

 The substantial distribution and accumulation of microplastics worldwide have recently 

received more attention and concerns regarding the relationship and potential impacts on 

aquatic life, agriculture, and human health [13,14,15]. Even though the microplastics' 

ecotoxicological impacts are still relatively unspecified, the environmental concern regarding 

microplastics is still very alarming for governments worldwide. For example, many studies and 

researches regarding toxicity studies done on microplastic in invertebrates mainly observed 

that adverse effects such as reduced feeding and energy reserve, physical harm to the digestive 

system, malnutrition, and incorporation of microplastics into the body tissue [16,17,18,19]. 

Another study displayed that the ingestion of microplastics happens throughout the entire food 

chain. The microplastics can shift from one trophic level to a higher one via zooplankton [20]. 

According to another two sampling studies, both observed that microplastics within fish and 

bivalves utilized for human consumption could also enter the human system via trophic transfer 

effect [21,22]. Hence, microplastics present within the aquatic environment can intoxicate the 

fishes and zooplankton, impacting human health, and other organisms that ingest them.  

Malaysia, which is considered one of the four mega-diversity countries within the 

tropical ASEAN region besides the Philippines, Indonesia, and Singapore, produces an 

enormous 0.5 – 1.9 kg/capita/day of municipal solid wastes (MSW), with plastic wastes being 

the highest of the overall composition at an estimate 25% [23]. Subsequently, Malaysia has 

been crowned as one of the top plastic generators among the ASEAN countries [24]. However, 

environmental studies and data related to the abundance and distribution of plastic and 

microplastic pollution in the marine environment are deficient, especially in Asia's continent, 

as there are very few studies done on the contamination of microplastic within Asia. Studies 

regarding the contamination of microplastic are also very scarce in Malaysia, and the only 

available microplastic contamination studies are mostly from Peninsular Malaysia regarding 

coastal zones and beaches [24, 25, 26, 27]. In the case of East Malaysia, also known as 

Malaysian Borneo consisting of the Sarawak and Sabah states, only one study regarding the 

abundance of microplastics on beaches was done in the town of Kuching, Sarawak [28]. 

Besides the study stated above, almost no studies have been conducted on the abundance and 

distribution of microplastics in the rivers within East Malaysia. Most of the river studies 
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conducted in either the Rejang, Miri, or Baram river are mainly done on heavy metal tracing 

or evaluation of decadal shoreline changes and none on microplastic pollution [29, 30, 31]. In 

Peninsular Malaysia, most of the microplastic studies also mainly focus on the coastal and 

beach areas. None of the microplastic studies were undertaken in the rivers or the freshwater 

systems in Malaysia except for a study by Sarijan, which conducted a microplastic sediment 

test in the Skudai and Terbau Rivers in Johor [32]. 

3. Microplastic Sources and Prevalence 

In this modern and polluted era, microplastic contamination has been one of the top 

environmental concerns by governments worldwide. Since the early years of the 20th century, 

only have these microplastic bits, fragments, granules, and fibers of different shapes and size, 

collectively dubbed as “microplastic”, have been categorized as a potentially harmful pollutant 

[33, 34]. As the first study of microplastics began in the year 1972 [35], microplastic fragments 

and granules can be found and documented in almost every surface water of every major ocean 

[36]. Normally, plastics that are meant to be produced in microscopic sizes, such as microbeads 

in facial cleansers, are defined as primary microplastics, while secondary microplastics are 

referred to as minuscule plastics particles acquired from the disintegration and breakdown of 

huge plastic debris [32]. According to some studies, it has stated that microplastic particles that 

are entering the freshwater system are primarily coming from secondary microplastics such as 

tires, synthetic clothing fibers, and single-use packaging [37, 38]. In addition, direct dumping 

of municipal solid wastes and agricultural runoffs are also some of the other factors in which 

microplastics have breached into the freshwater system [39]. Another study also displayed that 

effluent discharges from wastewater and sewage treatment plants are also potential notable 

point sources of microplastic contamination within the freshwater system [6]. As the 

integration of microplastic scrubbers within cosmetic products began from the early 1980s, the 

utilization of exfoliating cleansers integrating plastics has increased sharply [40]. This has 

resulted in many conventionally used natural cosmetic ingredients such as groundnuts and 

oatmeal to be replaced with these microplastic scrubbers [41]. Below in Figure 1 displays a 

synopsis regarding the major sources of microplastics within the freshwater environment. 

 
Figure 1. Key sources of microplastic contamination within freshwater environments. 
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Table 1. Microplastic contamination studies were conducted in Malaysia. 

Location Sample 
Sampling 

Technique 
Characterization Targeted size Abundance Reference 

Setiu Wetlands, 

Terengganu 

Biological 

sampling 

(Fish) 

 

Drift net ATR-FTIR 

spectroscopy and 

stereoscopic 

microscope 

0.0043 – 

0.0157 mm 

Range: 

1260 – 1961 

particles per fish 

[42] 

Skudai River, 

Johor 

 

 

Sediment 

 

 

 

Sediment 

collection using 

a box corer 

(Wildco) 

(HSZ-600) Microscope 

with 40× - 45× 

magnification 

 

< 5mm 

 

 

 

Mean: 200 ± 80 

particles per kg 

 

[32] 

 

Terbau River, 

Johor 

Sediment Sediment 

collection using 

a box corer 

(Wildco) 

(HSZ-600) Microscope 

with 40× - 45× 

magnification 

< 5mm Mean: 

680 ± 140 

particles per kg 

[32] 

Kuala Nerus 

Beach, 

Terengganu 

Surface water 5.7L calibrated 

steel sampler 

and 20 μm 

serial filtration 

net 

Stereoscopic 

microscope at 50× 

magnification and FTIR 

spectroscopy 

< 5mm Range: 

0.13 – 0.69 

particles per kg 

[26] 

Kuantan Port, 

Pahang 

Surface water 5.7L calibrated 

steel sampler 

and 20 μm 

serial filtration 

net 

Stereoscopic 

microscope at 50× 

magnification and FTIR 

spectroscopy 

< 5mm Range: 

0.14 – 0.15 

particles per kg 

[26] 

Santubong 

Beach, Kuching 

Sediment Scoop 

sediments until 

a depth of 2 cm 

using stainless 

steel spoon and 

sieved through 1 

mm mesh 

Carl Zeiss Scanning 

Electron Microscope 

and FTIR spectroscopy 

> 15mm Mean: 

0.0358 ± 0.062 

particles per g 

[28] 

Trombol Beach, 

Kuching 

Sediment Scoop 

sediments until 

a depth of 2 cm 

using stainless 

steel spoon and 

sieved through 1 

mm mesh 

Carl Zeiss Scanning 

Electron Microscope 

and ATR-FTIR 

spectroscopy 

>15 mm Mean: 

1.7343±2.173 

particles per g 

[28] 

 

In Malaysia, researchers have found that the contribution of microplastics within the 

river and marine water systems is to be a mix of both primary and secondary microplastic 

sources [28, 43, 44]. Table 1 shows the studies available regarding the microplastic 

contamination in freshwater and marine environments of Malaysia. However, some researches 

on the Malaysian rivers have found more fragments and fibers of microplastic formed through 

UV degradation of plastic debris rather than small round pellets from facial products [24, 28]. 

Given that Malaysia is one of the few ASEAN countries with one of the highest MSW 

generated annually, the chances of mismanaged plastic debris that infiltrate the river and 

marine water systems are extremely likely. Hence, huge amounts of plastic debris may be 

present within the Malaysian rivers [45]. This plastic debris is exposed to sunlight over 

prolonged periods. This can cause photo-degradation as the UV radiation present within 

sunlight causes the polymer-matrix within the plastic molecule to oxidize, causing bond-

cleavage [9, 46]. This degradation process may cause additives, depicted to strengthen the 

durability and resistance to plastic corrosion, to wear out, resulting in the plastic losing 

structural integrity and becoming highly susceptible to fragmentation caused by wave-

turbulence and abrasion [47, 48]. Hence, plastic waste mismanagement can be regarded as one 

of the key anthropogenic factors impacting the presence, abundance, and distribution of 

microplastics within the freshwater and marine environments. 
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4. Fate and Transport of Microplastics 

 Table 2 shows the data regarding the most common plastic polymer types and their 

density. Estimating and anticipating the fate of microplastics within the aquatic ecosystem is 

quite problematic as microplastics' properties vary from one to another. Microplastics are not 

just one element with the same property, but microplastics come in plenty of variances, shapes, 

and sizes and have distinct properties that can change and disrupt the properties and behaviors 

of their surrounding environment. Usually, manufacturers frequently add different chemicals 

to modify and obtain different properties and quality of plastic, which causes plastic produced 

by different producers to have their perceptible characteristics and properties. For example, 

microplastics will reside in different parts of the water column with relevance to their density 

when disposed of within the marine environment [49]. 

Given that the density of plastic is lower than the density of freshwater (ρ = 1000 

kg/m3), the microplastics will stay afloat as a result of positive buoyancy. They will be shifting 

according to the regulation of the current water flow. Several other microplastic characteristics 

that influence their etiquette also include biodegradability, oxidation resistance, surface 

properties, and partial crystallinity [50]. 

Table 2. Data regarding the most common plastic polymer types and their density. 

Polymer Abbreviation 
Min. Density 

(g/cm3) 

Max. Density 

(g/cm3) 
Main Application 

Polyethylene PE 0.91 0.97 Packaging 

Polyester PES 1.24 2.3 Textiles 

Polyethylene 

terephthalate 

PET 1.37 1.45 Packaging 

Polystyrene PS 1.01 1.04 Packaging 

Expanded polystyrene EPS 0.016 0.640 Food packaging, construction 

material 

Ethylene vinyl acetate EVA 0.92 0.94 Others 

Alkyd Al 1.67 2.1 Paints, fibers 

Polyvinyl chloride PVC 1.16 1.58 Building and construction 

Polymethyl 

methacrylate 

PMMA 1.17 1.2 Electronics (touch screens) 

Polyamide (nylon) PA 1.02 1.05 Automotive, textiles 

Polyacrylonitrile PAN 1.09 1.2 Textiles 

Polyvinyl alcohol PVOH 1.19 1.31 Textiles 

Acrylonitrile 

butadiene styrene 

ABS 1.06 1.08 Electronics 

Polyurethane PUR 0.03 0.1 Building and construction 

Distinct types of freshwater systems also have contrasting inferences on the fate and 

transport of microplastics. For example, in estuaries, where the saline water and freshwater 

connect, the combined impact of salinity and wave turbulence can interchange with 

microplastic density, charge, and size [51]. This will cause larger flocs and, overall, a much 

higher microplastic deposition within the estuaries. Thus, the likelihood that the microplastics 

would eventually be transported to the marine environment as the rivers are connected to the 

ocean is highly plausible [52]. Microplastics in static or isolated water bodies would be 

maintained and stockpiled within the water bodies acting like a sink [51]. Microplastics' 

transportation is also significantly impacted by the hydrological attributes of the freshwater 

systems, which include the physical characteristics of the water body such as water depth, 

topography, water flow velocity, and seasonal differences of water flow [53]. For example, 

high flow conditions can cause the displacement of previously sedimented microplastics and 

subsequently discharge the water body's microplastics to the surrounding aquatic 

environments. In contrast, low flow conditions will lead to an increased accumulation of 
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microplastics [54]. In Malaysia, there are only two seasons: the dry season and rainy season; 

hence, the transportation of microplastics within the Malaysian rivers significantly depends on 

the season, which will affect the river flow rates and affect the fate and transportation of 

microplastics [55]. 

5. Assessing Microplastic Abundance 

 Plastic has been widely referred to by scientists globally as the key component of 

marine debris, a classification which comprises of both anthropogenic litter (e.g., wood, metal, 

glass) and occurring natural flotsam (e.g., vegetation and pumice) [46]. Nevertheless, 

microplastics are considered as an extensively under-researched element of aquatic debris 

because it is very troublesome to determine the abundance, distribution, density, and types of 

this contaminant within the aquatic ecosystem [56]. In accordance with a study, it has stated 

that the quantification of plastic debris that is already present within the aquatic ecosystem is 

intricated by the expanse of the oceans and rivers juxtaposed to the size of the plastic debris 

being evaluated [6]. This issue is further complicated by the spatial and temporal variability 

owing to the water currents and weather patterns [57]. Nonetheless, developed sampling 

techniques such as beachcombing, water sampling, sediment sampling, and biological 

sampling can be conducted to identify microplastics' presence within the marine environment 

[46]. In this literature review, the water sampling technique and sediment sampling technique 

will be more focused on as it is more linked to the topic's objective. 

5.1. Water sampling. 

The primary technique for collecting water samples either in the river or coastal waters 

is by implementing a trawl along the intersection using fine meshes or utilizing a neuston net 

to drag through the water [58]. The neuston net is originally utilized to capture planktons. 

However, microplastic water sampling enables large volumes of water to be sampled without 

fuss. Many literature and studies have utilized different mesh sizes of nets, ranging from 200 – 

300 μm [32,59,60]. Utilizing a mesh of 300 μm or less will significantly increase the number 

of microplastics collected. However, the entrapment of biological biomass will also increase 

[61]. Literature has also displayed that water sampling is to be conducted at the surface, 

subsurface, and along the benthos of the water [36, 62]. In the study of Desforges et al., 2014, 

the study collected water samples and filtered the large plastic debris utilizing a coarse 5 mm 

filter to remove large debris and biomass, then followed by 250 μm and 125 μm aperture size 

to filter the microplastics [63]. There is a potential for a loss of microplastics. However, the 

recovery of microplastics at each filtration mesh is still relatively unknown. However, the study 

of Lusher et al., 2014, the study demonstrated that through the stacking of the mesh filters of 

the same size repetitively, the single mesh sieve was not effective at extracting the 

microplastics from the water [64]. Thus, the results propose that there is an undervaluation of 

microplastic abundance across samples collected. Most of the microplastic studies did not 

utilize any preservation method or state that the microplastic samples were immediately 

processed after collection [58,64,65]. This is quite acceptable for water samples, especially for 

microplastics, as they do not require to be chemically preserved.  

One of the critical aspects of water sampling in microplastic research is the severance 

of microplastics within the biomass. Major microplastic studies have all implemented the 

flotation separation method to extract microplastic from water samples, either standalone or 
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mixed with a hypersaline solution [58,62]. The most widely implemented one is the hypersaline 

solution with sodium chloride, the common solution used within the density separation process 

[6]. The water sample is mixed with the sodium chloride solution and agitated for a few minutes 

by stirring before leaving overnight for the separation process [66]. In Dubaish & Liebezeit, 

2013, the study utilized two-part digestion beginning with 30% hydrogen peroxide and 

treatment with 40% hydrofluoric acid directly after [67]. Even though chemical digestion is 

very potent in reducing organic matter, the microplastics may be susceptible to acids. Another 

study, however, showed that through visual inspection, the organic matters within the water 

samples collected were digested with hydrochloric acid while leaving the microplastics 

uncompromised [68]. This may be true through visual inspections, but the study did not 

demonstrate whether or not the microplastics' chemical characteristics were compromised. 

Hence, it is unfair to directly juxtapose and assess the recovery rates given that the microplastic 

identification techniques vary from each study. Table 3 shows the separation, sampling, and 

characterization techniques implemented to obtain and characterize microplastics in the river 

and marine environments globally. 

Table 3. Water sampling techniques are implemented worldwide to identify microplastics. 

Sampling 

method 

Mesh size 

(μm) 

Sampling 

depth (m) 

Separation 

methods 
Separation chemicals 

Characterizati

on methods 
Location Reference 

Continuous 

intake 
1 5 Visual Manual FTIR Antarctica [69] 

Sieves 20 Surface 
Flotation and 

visual 

Milli-Q water, filtered 

by using GF/F 0.7 μm 

47 mm 

FTIR Malaysia [26] 

Neuston net 300 Surface 
Floatation and 

visual 
NaCl FTIR Portugal [70] 

Manta trawl 333 0.05 Visual Manual FTIR Europe [71] 

Sieves 12 

Not 

determine

d 

Density 

flotation and 

oxidant 

ZnCl and 30 % H2O2 TGA-DSC Germany [72] 

5.2. Sediment sampling.  

Analyzing sediment samples to determine the existence of microplastics started 

approximately 15 years ago and with even more regularly in the past few years. The sediment 

sampling method has the potential to identify microplastic presence from benthic materials 

collected from beaches, estuaries, and the seabed [73]. According to various studies, there are 

several sediment sampling types, which include deep-sea sand, beach sand, river sand, 

municipal soil, and mangrove mud, with the maximum depth of sampling varying from a range 

of 2 – 5 cm based on the sampling types conducted [71, 74, 75]. In order to separate any 

microplastics from the benthic material, saline water, or mineral salts, the water density within 

the sediment samples can be increased to allow the lower-density microplastics to be extracted 

through flotation. Simultaneously, larger plastic fragments visible by the naked eye can be 

removed using steel forceps under a light microscope [6]. With reference to various studies, 

the density flotation method normally utilizes sodium chloride or sodium iodide regardless of 

the depth of sampling or sediment type as the studies suspend the sediments within hypersaline 

sodium chloride solution after which the mixtures were permitted to settle overnight [71,73,76]. 

Another study, however, suggested an alternative technique for characterizing the 

microplastics from sediment samples via staining the samples with a Nile Red (NR) acetone 

solution [70]. While the method displayed improvement at enhancing the speed for visual 

monitoring and promises general particle categorization, the N-R stained microplastic particles 
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rely on utilizing small amounts or concentration of suspension and necessitate the adaptation 

of FTIR imaging optics [70]. In the case of the river and marine water samples, FTIR was the 

characterization technique of choice in sediment samples, selected in over 50 – 60 % of the 

articles and journals reviewed [6, 47, 77]. Other techniques, such as chemical characterization 

by Raman spectroscopy or physical characteristics, characterize the microplastics [37]. Table 

4 shows the separation, sampling, and characterization techniques implemented to obtain and 

characterize microplastics in the river and marine sediments globally. 

Table 4. Sediment sampling techniques were implemented worldwide to identify microplastics. 

Depth (cm) Sediment 
Separation 

method 

Separation 

chemicals 

Characterization 

methods 
Location Reference 

10 River Density 

flotation 

ZnCl2 Raman UK [37] 

Not 

determined 

River Density 

flotation 

NaCl Physical 

characteristics 

Malaysia [32] 

2 Beach Density 

flotation 

NaCl FTIR Portugal [71] 

Sediment 

cores 

Deep-sea Density 

flotation 

NaI Raman Atlantic & 

Midland 

[77] 

5 Beach Oil extraction 

protocol 

Canola oil, NaI 

and CaCl2 

FTIR Canada [78] 

6. Impacts of Microplastics 

 The impacts of microplastics on the freshwater and marine system have raised many 

concerns worldwide. The impacts of microplastics on the aquatic ecosystem have been 

analyzed in various articles [5,25,79,80]. The aquatic organism's reported effects include 

obstruction of the digestive tract, mortality, malnutrition, inflammatory response, behavior 

changes, lower energy reserves, disruption in the reproductive system, and formation of ulcers. 

The effects stated are influenced by the microplastics' distinctive features, such as their shape, 

size, and properties. However, the studies have also noted that microplastics' negative impacts 

are required at a much higher dose than those observed in the environmental sample. There 

could be a possibility whereby the prolonged period of exposure towards a microplastic 

environment may adversely affect the aquatic organisms, but that is still relatively unknown.  

According to Wong et al., 2020, the study showed that microplastics are also 

abundantly present within other terrestrial ecosystems [79]. According to a cross-sectional 

monitoring study, it was observed in the experiment that 30 % of the 230 goats and nearly half 

of the 185 sheep population had plastic debris within their digestive tract [81]. This is very 

alarming as not only aquatic organisms are directly affected by the microplastic contamination, 

but terrestrial organisms as well. Like the microplastics in the aquatic system, the terrestrial 

microplastics can be shifted within the food chains and, eventually, the food webs as well [82]. 

Researchers nowadays are greatly concerned about microplastics' present ecotoxicology 

studies and suggested a call for boosting the consistency and applicability of environmental 

research regarding microplastics for better in-depth understanding in the future [54,83,84]. 

Apart from having biological impacts on individual organisms, microplastics also cause 

ecological impacts. According to a study, microplastics under high concentrations were able to 

affect the soil biophysical environment as geochemical cycles within the soil systems were 

modified due to the leaching additives of the microplastics present [85]. The cross-reference 

study from Lwanga et al., 2016 asserted that microplastics' dosages above 50% by weight 

within the topsoil are considered to be environmentally disruptive as microplastics are non-

biodegradable in the soil as a result of low oxidization and exposure to UV [82]. In addition, 

https://doi.org/10.33263/BRIAC114.1170011712
https://biointerfaceresearch.com/


https://doi.org/10.33263/BRIAC114.1170011712  

 https://biointerfaceresearch.com/ 11708 

the omnipresence of microplastics within the soil system may also have the potential to impact 

the behavior, growth, and reproduction of soil fauna, such as the earthworm. With reference to 

a study, the study had found that the springtails and earthworms found abundantly within the 

soil were able to act as a host for the microplastic and transport the microplastic within the soil 

system [86]. Not only that, another study has shown that while microplastics were present 

within the earthworms, the microplastics damages the earthworms via disrupting the gut 

microbiomes within, causing a significant decline in the earthworms’ reproduction and growth 

rate [87]. Study areas regarding the ecological impacts of microplastics are still very scarce and 

limited. Thus, more research is in this area is required to fully acknowledge the extent of the 

impacts happening within the soil system.   

 

7. Conclusion  

Identified as a contaminant of rising threat to the environmental ecosystem, 

microplastics have already been dispersed to numerous environmental media and requires 

immediate attention. Microplastics pollution in the environmental ecosystem is projected to 

increase constantly, given the increase in global production and plastics application. Evidence 

proposes that the river and marine ecosystems of Malaysia to be contaminated with 

microplastics particles. However, the current microplastics research conducted within the 

Malaysian rivers is still inefficient to clearly determine the actual severity of microplastics 

pollutions and sources within the country, but it provides many future research insights. 

Various research gaps are still present in microplastics analysis, including the impacts of 

microplastics on human health, aquatic species and soil properties, the standardized sampling 

method of microplastics, the factors affecting the source and prevalence of microplastics, and 

the factors affecting microplastics degradation. Hence, further research and investigation in the 

areas stated above are crucial for the improvement and legitimacy of the field of microplastics 

contamination and analysis, which helps to allow a better understanding of the problems and 

formulate sustainable solutions to mitigate microplastic contamination.   
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