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ABSTRACT 

 

 
Microplastics, defined as plastic particles smaller than 5 mm, have emerged as a global 
environmental concern due to their persistence, bioaccumulation potential, and associated 
health risks. With the Philippines identified as a major contributor of plastic waste to the 
ocean, this research aimed to assess the extent of microplastic contamination in a key 
aquaculture product consumed locally. A total of 300 shrimp samples were collected 
from local vendors and analyzed through dissection, chemical digestion using 6.25% 
sodium hypochlorite (NaClO) and 10% potassium hydroxide (KOH), and followed by 
microscopic identification. The study categorized microplastics by location, and 
morphology (fibers, microbeads, fragments, films, and pellets). Among the three 
locations, Macquilao shows the highest total number of microplastics present (2.64 ± 
0.1), followed by Silanga (2.27 ± 0.11), and lastly, Migcanaway (1.41 ± 0.09). Larger 
shrimp may have greater feeding capacity and exposure, so these size distribution 
differences are relevant in microplastics analysis. This study confirmed the presence of 
microplastics in the Panguil Bay Area, Tangub City, with Macquilao exhibiting the 
highest accumulation, followed by Silanga and Migcanaway.  

 

Keywords: consumption, commercially sold shrimps, Metapeneaus endeavouri, microplastics, 
Panguil Bay Area 
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INTRODUCTION 

 

 

Background of the Study 

 

 

​ Plastic has become an emerging problem, with over 7 billion tons of plastic waste 

generated since the 1950s, and a significant portion of it ending up on the ocean floor. 

Plastics have had a significant impact on society due to their accessibility, flexibility, low 

cost, and versatility. Over two million tons of plastic areplastic are disposed of on theon 

the ocean floor each year (Ritchie et al., 2023). Inappropriate waste management and 

disposal of plastics can have a significant impact on the environment, especially on the 

marine environment. Once released into the environment, it will be broken down by 

several factors and pathways, including microbial activity, mechanical forces, and 

sunlight. These larger materials consequently decompose into microplastics, which can 

be readily consumed by marine life. This bioaccumulation and the potential transfer of 

toxic substances across trophic levels put ecosystem health and human food safety at risk 

(UNEP, 2025).  

Microplastics have become part of the marine food web, and humans are now on 

the receiving end as consumers of microplastic-contaminated seafood. A study conducted 

by Lim et al. (2023) revealed that microplastics can easily penetrate the tissues and 

organs of marine life because they are so tiny. Microplastics are a global problem that 

may directly or indirectly endanger the lives and development of marine animals due to 
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their abundance, widespread presence, and physical characteristics (Keshavarzifard et al., 

2021).  

To mitigate microplastic pollution and lessen its impact on aquatic species, various 

technologies, including physical, chemical, and biological methods, are utilized. Removal 

techniques include chemical treatments, biological removal and ingestion, and physical 

sorption and filtration. One physical method involves the use of green algae, such as 

Pseudokirchneriella, Subcapitata, Cladophora, and Fucus vesiculosus, which help absorb 

microplastics (Padervand et al., 2020).  Meanwhile, the risk of people consuming 

microplastics is not always decreased by gutting the fish. There is an unanticipated risk of 

microplastic exposure among consumers because small dried marine fish are typically 

eaten intact. However, fish from different places have varying levels of microplastics and 

polymer types (Piyawardhana et al., 2021).  

Additionally, Tanaka and Takada (2016) examined microplastics in the digestive 

tracts of Japanese anchovies collected from Tokyo Bay; 49 fish (77%) of the 64 examined 

contained plastic particles, with an average of 2.3 pieces and a maximum of 15 per fish. 

Therefore, eating contaminated seafood will inevitably result in human consumption of 

microplastics. Although some estimates are available, there are currently no precise 

figures for the quantity of microplastics consumed by people through contaminated 

seafood.  A study by Feng et al. (2020) showed that although little is known about the 

accumulation of microplastics (MPs) in fish from large fish farms and mariculture areas, 

microplastics (MPs) have been found embedded in the digestive tracts and other tissues 

of a wide range of marine organisms. This suggests that microplastics of any kind are not 

only confined to the guts of marine life but have also entered their tissues and organs.  
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Compared to global data, microplastic contamination of African aquatic environments is 

high. White, transparent, and black were the most common colors; fibers and fragments 

were the most common shapes; and polypropylene (PP), polystyrene (PS), and 

polyethylene terephthalate (PET) were the most readily available polymers. The greater 

the geographical distance between sites, the less comparable the microplastic polymers 

were. Polypropylene (PP), polyethylene terephthalate (PET), and PE were present in 

small proportions, were white, and were the main characteristics of microplastic 

contamination in African aquatic systems. This indicates that humans face a much higher 

risk of microplastic exposure when consuming seafood whole or eating the digestive 

organs. Consequently, there is a direct link between consuming whole marine animals 

and the amount of microplastics humans ingest. 

Plastic pollution is a major issue in the Philippines. In 2019, the Philippines was 

the largest contributor to ocean-bound plastic waste, accounting for approximately 

36.38% of global inputs. The country has seven of the ten most contaminated rivers, with 

the Pasig River sending more debris to the ocean than the Yangtze River in China 

(Ramos, 2023). For instance, Bucol et al. (202) found that nearly half of the rabbitfish 

samples sold in Philippine markets contained microplastic particles in their digestive 

systems. This finding underscores the growing prevalence of microplastic contamination 

in aquatic environments and highlights the potential risk it poses to both marine 

organisms and human consumers.  

Quintero (2021) investigated microplastic contamination in 200 samples of 

Litopenaeus vannamei (white leg shrimp) from General Santos City, identifying 101 

particles categorized as fibers, fragments, and films. Films emerged as the most prevalent 
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form, while Cabansag et al. (2021) further analyzed the chemical composition of these 

pollutants, detecting polypropylene (PP), polyethylene (PE), and polyethylene 

terephthalate (PET). PET was detected only in surface water samples from the Cañas 

River, whereas PP and PE were consistently present across all sampling sites. These 

polymers are thought to originate from the degradation of everyday materials such as 

fishing nets, ropes, straws, and textile fibers, which continuously contribute to 

microplastic pollution in aquatic ecosystems. 

Microplastics can emit compounds such as Polybrominated Diphenyl Ethers 

(PBDEs), Bisphenol A (BPA), Nonylphenol (NP), and Octylphenol (OP), as well as other 

potentially harmful substances. They can serve as carriers of potentially harmful 

microbes (Alberghini et al., 2022). It has been detected in human blood, placenta, breast 

milk, and testicles, indicating widespread infiltration throughout the body and potentially 

leading to serious adverse effects. Li et al. (2024) reported detecting microplastics across 

a wide range of human tissues and fluids. Specifically, concentrations were measured at 

1.6 μg/mL in blood; 0-7.75 MPs/g in heart tissue; 0-2.72 MPs/g in breast milk; 4.6 MPs/g 

in the liver; 1.1 MPs/g in the spleen; and between 0.69 and 14.1 MPs/g in the lungs. 

Additionally, bronchoalveolar lavage fluid contained 9.18 ± 2.45 MPs per 100 mL.  

Research on microplastics in shrimps remains limited. While Reble et al. (2025) 

documented the prevalence of microplastics in seaweed from the Panguil Bay area using 

FTIR-ATR (Attenuated Total Reflectance-Fourier Transform Infrared Spectroscopy), 

identifying several polymer types, this does not establish their presence in shrimps, 

thereby revealing a knowledge gap. Moreover, local consumers remain largely unaware 

of the potential impacts of microplastic accumulation in shrimps. To address this, the 
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present study investigated the occurrence and extent of microplastic contamination in 

shrimps harvested from Panguil Bay. It also aimed to generate baseline data on 

contamination levels in commercially sold shrimp, assess the distribution of microplastic 

particles across the collected samples, and provide insights that may support future 

environmental monitoring and public health awareness initiatives in the locality. 

 

Objectives of the Study 

​ The goal of this study was to determine the amount of microplastics present in 

commercially sold shrimps in the Panguil Bay Area. Specifically, this research was 

conducted as follows: 

1.​ Identified the presence, type, and quantified the amount of microplastics present 

in the gastrointestinal tract of the shrimp;  

2.​ Determined the possible relationship between weight and the location of the 

shrimp and the amount of microplastic present; and  

3.​ Established baseline data about the presence of microplastics in commercially 

sold shrimp for human consumption harvested from the Panguil Bay Area. 

 

Significance of the Study 

​ Multiple sectors benefited from this study. This raised consumer awareness of the 

potential health risks associated with ingesting microplastics through shrimp 

consumption. For the local vendor, sufficient knowledge of microplastics and their 

impact on public health will influence sustainable fishing and market practices, ensuring 

food quality and safety. In addition, the results of this study informed public health 
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personnel and the local government in designing policies and interventions aimed at 

reducing plastic pollution in the city and coastal areas that eventually reach marine 

ecosystems. Moreover, this study contributed to microplastic awareness and its effects on 

the marine ecosystem. Also, it served as a scientific reference for future research that 

aimed at expanding the environmental and health risks of microplastics. 

 

Scope and Delimitations 

​ This study investigated microplastic contamination in commercially sold shrimp 

collected from selected areas within the Panguil Bay Area. Specifically, the study was 

limited to extracting, quantifying, and identifying microplastics in the gastrointestinal 

tract (GIT) of shrimp samples. Microplastics were characterized using measurable 

parameters, including abundance (number of particles), type, and physical characteristics 

observed during analysis. Sampling was conducted only within a designated collection 

period, representing a cross-sectional assessment of microplastic occurrence at the time 

of study. 

            The study did not include analysis of microplastic contamination in other shrimp 

tissues (e.g., muscle tissue or edible portions), nor did it evaluate the chemical 

composition, polymer classification, or potential contaminants adsorbed onto the 

microplastics. Additionally, the research was limited to shrimps and did not extend to 

other marine organisms, seafood products, water samples, or sediments within Panguil 

Bay.  

            Furthermore, this study did not assess the potential toxicological or health 

implications of human consumption of shrimp containing microplastics. Seasonal 
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variations, temporal trends, environmental factors influencing microplastic accumulation, 

and long-term monitoring of contamination levels were also beyond the scope of this 

research.  
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MATERIALS AND METHODS 

 

Research Design 

​ This study used a descriptive-qualitative research design to investigate the levels 

of microplastics found in shrimps sold in the Panguil Bay Area. The researchers 

investigated whether microplastics were present in commercially sold shrimp, identified 

the type of microplastic, and assessed its quantity. This research employed shrimp 

sampling, dissection, chemical digestion, and microscopic analysis. This allowed the 

researchers to directly detect and identify microplastics in shrimps under controlled 

conditions. Furthermore, this study went beyond simply quantifying and identifying 

microplastics by developing a comprehensive understanding of their environmental 

impact and the eventual risks to consumers. 

 

Research Setting  

​ This study was conducted at the laboratory of Misamis University, Natural 

Sciences Building, Main Campus, Ozamiz City. The laboratory was equipped, allowing 

the researchers to dissect and further examine the shrimp sample for microplastics.  

            The shrimp samples were procured from three local fishermen, from Barangays 

Macquilao, Migcanaway, and Silanga in Tangub City, who sourced their shrimp from 

Panguil Bay. These locations were chosen because they were an important source of 

livelihood for nearby communities and were also exposed to different human activities 

that may lead to microplastic pollution (Figure 1). 
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Figure 1. GIS Mapping of the three locations.(A. Barangay Migcanaway; B. Barangay 
Macquilao; C. Barangay Silanga) 

​
 
Collection of Shrimp Samples 

​ A total of six kilograms of commercially sold shrimp samples were collected from 

three selected coastal locations in the Panguil Bay Area (Figure 2). The number of shrimp 

samples obtained from each site depended on the quantity available from vendors at the 

time of collection. Immediately after collection, all samples were placed in chilled 

containers to preserve them, then grouped and labeled by the collection site for proper 

organization throughout the study. 
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Species Identification of Shrimp Samples 

​ Prior to chemical processing and laboratory analysis, five shrimp samples from 

each collection site were submitted to the Bureau of Fisheries and Aquatic Resources - 

Region X (BFAR-X) for taxonomic identification to confirm the species of the collected 

shrimp samples. Species identification was conducted to ensure consistency and 

reliability of the samples included in the study.  

 

 

 

 

 

​

Figure 2. Shrimp samples collected from Panguil Bay Area 

 

Sample Treatment of Shrimp Samples 

This study adapted the method of Curren et al. (2020), in which the whole shrimp 

was used. The samples were stored in a chilled container to preserve them prior to 

laboratory testing. The shrimp samples were classified by the area from which they were 

collected. The shrimp samples were chilled for 1 hour, then washed. The samples were 

drained of excess water and weighed using an analytical balance to record the exact 

weight. Shrimps were dissected and deshelled, then organized into three jars by collection 

site. For the analysis, their gastrointestinal tracts were removed and collected into these 

containers. To maintain a sterile environment and prevent contamination, researchers 

wore cotton lab coats and nitrile gloves throughout the procedures. All procedures were 
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performed inside the fume hood. Researchers wore gloves and laboratory coats, avoided 

synthetic clothing to prevent fiber or dust contamination, and ensured a controlled 

environment. While laminar flow cabinets were ideal for minimizing airborne 

contamination, fume hoods were commonly used when laminar flow was unavailable, as 

reported in microplastic studies (Noonan et al., 2023).  

            Dissection was performed on stainless-steel trays using metal scissors and 

forceps. Tools were rinsed with distilled water after every use to avoid 

cross-contamination. The gastrointestinal tract of each shrimp was carefully removed and 

placed into 100 mL glass jars for further processing. To reduce contamination from fibers 

or dust, the work was done inside a fume hood. Researchers wore gloves and laboratory 

coats and avoided synthetic clothing.    

 

Density Separation 

​ The dissected gastrointestinal tracts were digested by adding 6.25% sodium 

hypochlorite (NaClO) solution. About 50 mL of solution was placed in each jar, which 

was then covered with aluminum foil to prevent contamination and kept at room 

temperature (around 25 °C) for 48 hours. This process dissolved most of the soft tissues, 

leaving only resistant materials behind. 

            Sodium hypochlorite acts as a strong alkaline oxidant. It was reported that a 0.5% 

solution was used because of the compound's high reactivity and tendency to chemically 

degrade organic materials (Dakin, 1915). NaOCl is widely used for its ability to degrade 

organic tissue and provide effective disinfection (Haapasalo et al., 2014; Shen et al., 

2012).  
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            Organic waste in aquatic tissues can be effectively removed using sodium 

hypochlorite (NaClO). Monteiro et al. (2022) demonstrated that NaClO treatment at room 

temperature successfully digests aquatic tissues, achieving the desired level of ablation.  

            Leaving digested biological material at room temperature for prolonged periods 

can promote microbial growth and produce unpleasant odors. Comparable challenges 

have been noted in previous studies; however, these do not compromise the stability or 

identification of microplastics.  (Cole et al., 2020; Masura et al., 2021). 

 

Identification and Analysis of Microplastics                

​ Samples of shrimp, which are frequently sold for human consumption in the 

coastal area of Panguil Bay, Philippines, were collected from fishermen. To remove any 

surface debris, filtered distilled water was used to rinse each shrimp. After being 

dissected with sterile stainless-steel tools, the gastrointestinal tracts were placed in glass 

containers that had been previously cleaned. Potassium hydroxide (KOH) is being studied 

as the most efficient method for removing microplastics from biotic samples in current 

microplastic research (Rochman et al., 2015; Dehaut et al., 2016). It is inexpensive, uses 

readily available chemicals, and needs a straightforward sample process. Other biological 

and ecological disciplines that may provide considerably more information on the health 

of organisms have not been included in prior studies, thereby limiting the interpretation 

of the findings (Lusher & Millian, 2018). 

To keep the process as simple as possible in other circumstances where incubators are not 

available, the samples were dried at room temperature (Kühn et al., 2016). This 

modification was done because incubators may not always be available in some 
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laboratory settings. Drying the samples at room temperature still allowed moisture to 

evaporate before microplastic analysis, while keeping the procedure simple and 

cost-effective. In addition, using room temperature minimized the exposure of the 

samples to high heat, which could potentially alter or damage some microplastic 

particles. Through this modification, the study was still able to prepare the samples 

effectively for analysis while adapting to the available laboratory resources.  

After soaking the digestive tract for at least 48 hours using the 10% potassium hydroxide 

(KOH), the supernatant was then removed, leaving only the digested gastrointestinal tract 

of the shrimp. After allowing the samples to settle for at least 48 hours, the supernatant, 

which might contain microplastics, was carefully collected and directly filtered through a 

glass fiber filter paper with a pore size of 0.47 µm, and the filtrate was subsequently 

placed onto the agar plates (Kato et al., 2020). 

            These filters were then transferred to agar plates and allowed to dry within 

covered petri dishes. Samples and filters were dried at room temperature in a clean, 

covered fume hood rather than in an incubator to minimize potential thermal degradation 

of microplastic particles. Previous studies on microplastic extraction from prawn 

digestive tracts reported successful overnight drying at room temperature (22–24°C) and 

recommended maintaining temperatures below 40°C to preserve polymer integrity (Li et 

al., 2022). Following the drying process, the samples were examined under an Olympus 

microscope at 40× magnification, where suspected microplastics were identified and 

categorized by morphology—specifically as fibers, fragments, films, or 

pellets—according to standardized criteria (Cowger et al., 2020). 
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            To ensure data integrity, extraction contamination was minimized by pre-filtering 

all chemical solutions before use, and all laboratory procedures were conducted in a 

strictly controlled, clean environment using glassware and metalware. Microplastics were 

quantified and characterized solely based on morphological features, including shape, 

size, and color, using visual assessment under a microscope (Curren et al., 2020).  

   

Data Analysis 

​ The collected data were analyzed using descriptive statistics to summarize the 

presence of microplastics in commercially sold shrimp samples from Migcanaway, 

Macquilao, and Silanga in the Panguil Bay Area.  

            After sample processing and microscopic examination, the identified 

microplastics were classified by type (fibers, microbeads, and fragments), counted, and 

recorded for each location. Shrimp weight was also measured to characterize the sample.  

            The results were organized using tables and descriptive summaries to identify 

patterns in the occurrence and distribution of microplastics among the three sampling 

locations.  

 

Statistical Analysis  

​ This study used descriptive statistics to summarize and present the collected data 

on microplastic contamination in commercially sold shrimps. The mean and standard 

deviation were used to describe the average number of microplastics and the variation of 

values across the three sampling locations. Frequency counts and percentages were also 

used to summarize the distribution of microplastic types identified in the shrimp samples.  
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            The results were presented through tables and descriptive summaries to provide a 

clear interpretation of the occurrence, abundance, and distribution of microplastics. No 

inferential statistical tests were performed, as the study aimed only to describe the 

observed findings.  

 

Ethical Consideration  

​ This study adhered to established ethical research standards. Shrimps were 

obtained from local vendors, with their approval, to provide sufficient shrimp samples for 

the study, collected from their designated ocean stations. The collection process was 

performed responsibly to minimize unnecessary harm to the shrimps and to reduce 

environmental impact. All shrimps collected were used solely for academic purposes and 

were not wasted. 

            The researchers conducted the study with honesty and integrity, ensuring that all 

data gathered were accurate, reliable, and valid, free from any manipulation or 

falsification. All references and sources of information were properly acknowledged to 

avoid plagiarism. The identities of the vendors remained confidential, and the research 

findings were reported objectively and without bias. Throughout the study, the team 

strictly adhered to the institution's ethical guidelines to uphold respect, accountability, 

and academic integrity.  
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RESULTS AND DISCUSSION 

  

 

Microscopic analysis of Commercially Sold Shrimps 

Figure 3 illustrates the different types of microplastics observed under an 

Olympus CX23 microscope after being isolated from the gastrointestinal tracts of the 

shrimps. It shows the three most commonly isolated types of microplastics: (A) fibers, 

(B) microbeads, and (C) fragments. Fibers are commonly found in synthetic and cotton 

textiles. Wastewater discharge and domestic laundering activities are considered major 

sources of synthetic microfibers entering aquatic environments (Beaumont et al., 2019). It 

can also be found in fishing-related materials, suggesting both marine activities and 

household wastewater sources. Microbeads appear to be irregularly shaped and are 

usually associated with industrial products and personal hygiene materials, which also 

indicate contamination by residential and commercial pollutants. Fragments are usually 

the most common type of microplastic that can be found in marine samples. Fragments 

are irregularly shaped, resulting from the degradation of larger plastic debris and 

reflecting environmental breakdown processes such as photodegradation and mechanical 

abrasion. These findings are consistent with previous studies revealing that fibers, 

fragments, and beads are the most common microplastic morphotypes found in shrimp 

(Gurjar et al., 2021). 

​ Numerous microplastics were found during examination and appeared to have 

glossy surfaces, sharp edges, and distinct geometrical patterns. These findings are 

consistent with previous studies reporting the occurrence of microplastics in marine 
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organisms intended for human consumption. Microplastics have been found in marine 

biota, including seafood, and seafood consumption has been identified as a major 

pathway of human exposure (Campanale et al., 2020). Most studies included in 

systematic reviews reported microplastic contamination in seafood species, including 

crustaceans such as shrimp (Danopoulos et al., 2020). Comparable findings were also 

reported by Gurjar et al. (2021), confirming the occurrence of microplastic contaminants 

in shrimp. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.  Microscopic identification of microplastics using Olympus CX23 Microscope (A. 
Fiber, B. Microbeads, C. Fragment) 

 

​ Microplastics in shrimp are often found in various shapes, including fibers, 

fragments, films, pellets, and spheres, reflecting the diverse sources and degradation 

pathways of plastic pollution in aquatic environments. Fibers are reported to be the most 
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abundant morphotype detected in shrimp samples (Severini et al., 2020). Fiber-type 

microplastics are consistently identified as the most abundant morphotype in shrimp and 

other marine organisms due to the widespread release of textile fibers and fishing-related 

materials into aquatic ecosystems (Savoca et al., 2021). 

            Residents living near Panguil Bay are known for improper waste disposal, and 

heavy daily traffic and activity on the bridge contribute to plastic waste. Coastal 

communities with intensive human activities and inadequate waste management systems 

are recognized contributors to microplastic pollution in marine environments (Molenda et 

al., 2021). Over time, these plastics degrade into smaller particles, increasing the 

likelihood of ingestion by marine animals. These findings align with recent research, 

which highlights that coastal zones near urban and transport infrastructure tend to have 

significantly higher microplastic loads due to continuous inputs from land-based 

pollution sources (Kim & An, 2026). MPs are everywhere and can accumulate harmful 

pollutants, posing a significant threat to marine life. MPs could exacerbate heavy 

metal-induced oxidative stress and DNA damage in polychaetes. MPs can transfer 

pollutants and pathogens to organisms, potentially detrimental to biota and humans 

(Morris et al., 2025). 

Primary microplastics are directly released into the environment as small 

particles, including synthetic fibers typically released via washing machine runoff and 

plastic microbeads used as scrubbing agents or for other purposes, found in personal care 

products and cosmetics. Secondary microplastics originate from the breakdown of larger 

plastic items; this usually occurs when larger plastics undergo weathering through 

exposure to, for instance, wave action, wind abrasion, and UV radiation from sunlight 
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(Baalkhuyur et al., 2020). They are often found in marine and freshwater environments, 

are brightly colored rather than shiny, and are often in long strands because they are made 

with industrial dyes and synthetic polymers designed to be durable and flexible. Their 

resistance to biodegradation allows them to persist in the environment for long periods, 

either suspended in water or settling into sediments, where they serve as feeding grounds 

for aquatic organisms such as shrimp. Notably, artificial fibers are prevalent in nature due 

to human activities, which often exhibit vivid colors, dull sides, and a string-like 

appearance (Mercy & Alam, 2024). This explains why colored, thread-like microplastic 

fibers are commonly detected in shrimp tissues and gastrointestinal tracts in polluted 

aquatic environments. Due to the direct and indirect routes of MP accumulation from 

water and sediments, and through their diet, shrimp can be used to monitor environmental 

pollutants (Keshavarzifard et al., 2021).         

            Understanding the extent of MP contamination in shrimp and their environment, 

including feed, water, and sediment, is essential for assessing potential risks to human 

health (Naidu et al., 2024). Due to their minute size, microplastics are easily mistaken for 

food by marine animals, leading to ingestion and accumulation within the gut, which can 

result in mechanical damage and other toxicological effects. Oxidative stress, intestinal 

colony composition changes, and immune system damage (Zhou et al., 2022).  

Table 1 shows the distribution, type, and abundance of microplastics (MPs) found in 

shrimp samples collected from three different locations: Migcanaway, Macquilao, and 

Silanga. Among the three locations, Macquilao shows the highest total number of 

microplastics (2.64 ± 0.1), followed by Silanga (2.27 ± 0.11) and, lastly, Migcanaway 
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(1.41 ± 0.09). This clearly suggests that shrimps from Macquilao are exposed to and 

ingest microplastics more than those from other areas. 

Table 1. Descriptive Analysis of Microplastics in each Location 

Note: MPs: Microplastics 
 

Distribution Weight of the Shrimp Samples from Three Different Locations  

A 2025 systematic review from Asia also reported that organisms in areas with 

higher anthropogenic pressure consistently exhibit higher levels of microplastic ingestion, 

particularly in coastal ecosystems (Adim et al., 2025). Recent studies confirm that 

variations in microplastics abundance among aquatic organisms are strongly influenced 

by local human activities, including urban runoff, fishing operations, and waste 

mismanagement (Bulannga & Schmidt, 2024). Numerous factors affect the distribution of 

MPs across different pond habitats, including air, silt, and pond biota such as shrimp. The 

airflow transporting plastic trash, the deterioration of pond nets, and the pathways 

through which microorganisms and particles might get into the environment (Guo et al., 

2024). 
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Location No. of 

MPs 
Type of MP Total 

No. of 
MPs 

Standard 
Deviation 

Mean MPs per 
shrimp 

 
Migcanaway 

5 Fiber  
 

141 

 
 

0.09 

 
       

1.41 90 Microbead 

46 Fragment 

 
Macquilao 

150 Microbead  
 

264 

 
 

0.1 

 
       

2.64 4 Fiber 

110 Fragment 

 
Silanga 

94 Fragment  
 

227 

 
 

0.11 

 
       

2.27 8 Fiber 

 125 Microbead 
      



 

            In terms of the types of microplastic distribution, microbeads were the most 

commonly found type of microplastics isolated in shrimps. This could indicate that the 

sources of microplastic accumulation may differ. Microbeads could indicate waste from 

domestic or commercial products, while fragments often result from the breakdown of 

larger plastic debris. Recent marine pollution literature also confirms that microfibers, 

fragments, and beads originate from wastewater discharge, textile shedding, and 

degradation of plastic waste, and are now dominant in marine food webs (Kim & An, 

2026). 

 

Distribution Weight of the Shrimp Samples from Three Different Locations​  

Table 2 presents the comparison of the weight of the shrimps procured from 

Migcanaway, Macquilao, and Silanga in Tangub City. With an equal size of 100 pieces 

per location to ensure comparability among locations. The variation in shrimp weight 

across the three locations suggests differences in environmental conditions, including 

habitat, nutrient availability, and other ecological factors that could affect growth. Larger 

shrimp may have greater feeding capacity and exposure, so these size-distribution 

differences are relevant to microplastic analysis. Small and medium-sized shrimp did not 

show a significant difference in microplastic levels, whereas microplastic levels increased 

in large shrimp (Yoon et al., 2022). Microplastic ingestion by marine organisms can be 

direct (feeds on MPs) or indirect (feeds on organisms that consume MPs). It can occur 

depending on the organism's diet, habitat, or size, as MPs have been found in biota across 

the benthic, pelagic, and neritic zones (Valencia-Castañeda et al., 2024). 
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Table 2. Total and Mean weight analysis of each shrimp from different locations 

​
Baseline Microplastic Contamination in Commercially Sold Shrimp from Panguil 
Bay 

         Microplastics enter the stomach with the food and are further transferred to the 

small intestine, where they remain for a relatively longer time (Murray & Cowie, 2011). 

Certain zooplankton are affected by ingested microplastics in terms of feeding, growth, 

and fecundity (Cole et al., 2015). For instance, the pelagic copepod Calanus 

helgolandicus's feeding ability can be considerably altered by ingestion of 20 μm 

polystyrene beads, and prolonged exposure to microplastics dramatically reduces 

reproductive output (Cole et al., 2015). These differences may also influence exposure to 

microplastics, as previous studies on marine shrimp have reported that environmental 

conditions and local pollution sources affect the presence and composition of 

microplastics (Mercy& Adam, 2024).  

The analysis of commercially sold shrimps from Panguil Bay established baseline 

evidence of microplastic contamination within the gastrointestinal tract. The observed 

particles exhibited characteristics such as irregular shapes, glossy appearances, and 

distinct appearances, which could also be used to identify the microplastics present. This 

finding is significant because it provides localized evidence that microplastics have 

already entered the human food chain through the ingestion of shrimp.  
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Location No. of Shrimp 

Samples 
Total Weight (g) Mean Weight (g) 

Migcanaway 100 pcs 386.13g 3.86g 

Macquilao 100 pcs 421.66g 4.22g 

Silanga 100 pcs 400.5g 4.0g 
        



 

 Quantitative baseline measurements show spatial variation in microplastics, with 

shrimps procured from Barangay Macquilao showing the highest number per shrimp 

(2.64 ± 0.10), followed by Silanga (2.27 ± 0.11) and Migcanaway (1.41 ± 0.09). These 

differences suggest that variations influence microplastic accumulation in site-specific 

anthropogenic activities, such as coastal urbanization, improper waste disposal practices, 

and traffic activity in the area. Recent studies also highlight that coastal zones near urban 

and transport infrastructure tend to have significantly higher microplastic loads due to 

ongoing inputs from land-based pollution sources (Kim & An, 2026).  

In terms of the morphology of the microplastics, three types of microplastics, 

mainly microbeads, fiber, and fragments, are the most dominant microplastics isolated 

from each shrimp. The type and source of microplastics also affect how they accumulate. 

Microbeads are typically found in personal care and hygiene products, while fragments 

come from larger plastic debris. Fibers are commonly linked to textiles, cotton, and 

fishing materials. This suggests that the presence of different types of microplastics at 

each location indicates that pollution sources may also vary, which can influence how 

much and what kinds of microplastics are ingested by the shrimp.  

Microplastics can act as vectors for pathogens by providing surfaces where 

microorganisms attach, survive, and multiply, forming a "plastisphere." These 

contaminated particles can then transport and release pathogens across aquatic 

environments, facilitating their spread and potential entry into food and water systems 

(Timilsina et al., 2023). This suggests that water contaminated with microplastics is more 

likely to cause health problems for both marine life and humans because it has become 

more conducive to the spread of pathogens.  
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From a baseline point of view, the findings are consistent with these three key 

points: (1) microplastics are already present in shrimp sold for human consumption, (2) 

their abundance varies across locations, indicating different human activities and 

environmental exposure, and (3) multiple microplastic types isolated suggest the diverse 

sources of pollution from each location. This baseline data is important for future 

comparative studies, monitoring programs, and risk assessments.  

Overall, the findings are consistent with both regional and international research, 

indicating that microplastic contamination of seafood is a common environmental 

problem rather than a singular occurrence. The establishment of this baseline in the 

Panguil Bay area provides an essential reference for understanding the extent of 

contamination and its potential effects on the integrity of the marine ecosystem and 

public health.  
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CONCLUSION AND RECOMMENDATION 

 

 

This study confirmed the presence of microplastic contamination in commercially 

sold shrimps (Metapenaeus endeavouri) collected from the three sampling sites in 

Panguil Bay Area, Tangub City, with three morphologies identified: microbeads, fibers, 

and fragments. Macquilao recorded the highest mean microplastic abundance (2.64 ± 

0.10 particles per shrimp), followed by Silangan (2.27 ± 0.11 particles per shrimp), while 

Migcanaway recorded the lowest abundance (1.41 ± 0.09 particles per shrimp). These 

findings establish baseline data on microplastic contamination in commercially sold 

shrimps from Panguil Bay.  

            Based on the findings of this study, the following are recommended: continuous 

environmental monitoring of Panguil Bay and surrounding waters to track microplastic 

levels over time; implementing of improved solid waste management practices in coastal 

communities of Tangub to reduce plastic pollution entering the marine environment; 

conduct of further studies to determine statistical relationships between shrimp weight 

and microplastic accumulation; investigation of other commercially important marine 

species in Panguil Bay for microplastic contamination; assessment of potential health 

risks to consumers associated with microplastic ingestion through seafood consumption; 

and engagement of local government units, fisherfolk, and stakeholders in awareness 

campaigns and policy development aimed at reducing plastic pollution Panguil Bay and 

its surrounding areas 
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Request Letter to the College of Medical Technology for the Use of Laboratory 
Equipment and Laboratory Room 
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Letter for Thesis/Research Data Gathering Approval Form 
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APPENDIX C. Computation 

Number and Types of Microplastics (MPs) Identified per Sampling Location 
(Migcanaway, Macquilao, and Silanga) with Corresponding Total Microplastic 

Count 
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Raw Data on the Weight of Each Shrimp (100 pcs.) Collected from Migcanaway 
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Raw Data on the Weight of Each Shrimp (100 pcs.) Collected from Macquilao 
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Raw Data on the Weight of Each Shrimp (100 pcs.) Collected from Silanga 
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APPENDIX D. Documentation 

Collection of Fresh Shrimps from Fisherman 

 

 

 

 

 

 

 

D1. Shrimp collection 

Dissection of Shrimps for Analysis  

 

 

 

 

 

 

 

 

 

D2. Shrimp dissection  
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Tissue specimens were dried and ready to be viewed 

 

 

 

 

 

 

 

 

D3. Post-digestion sample 

Specimens were being viewed and analyzed under the microscope  

 

 

 

 

  

 

 

 

 

 

D4. Microscopic examination setup 
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The images below were the different types of microplastics being recovered from 

the gastrointestinal tract of our shrimps 

 

 

 

 

 

 

 

 

 

 

 

 

D5. Microplastic under microscope  
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APPENDIX E. Species Identification Result 

Species Identification Result from the Bureau of Fisheries and Aquatic Resources-Region 
(BFAR-10) Confirming All Shrimp Specimens Collected from Migcanaway, Macquilao, 

and Silanga as Metapenaeus endeavouri (Schmitt, 1926) through Morphological 
Analysis. 
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APPENDIX F. Grammarly report, and Turnitin results  
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