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ABSTRACT 

Background: Microplastic pollution has become an increasingly serious environmental and 

public health concern. Microplastics, defined as plastic particles smaller than 5 mm, can enter 

the human body through contaminated food, drinking water, and air. Fecal analysis serves as a 

direct indicator of human exposure to microplastics. Object: This study aimed to analyze the 

presence and abundance of microplastics in human feces among residents of Palembang City, 

Indonesia. Methods: A descriptive laboratory study was conducted using fecal samples 

collected from 30 purposively selected respondents based on their daily consumption patterns 

and sources of drinking water. Microplastics were separated using a density separation method 

and identified through stereomicroscopy and Fourier Transform Infrared (FTIR) spectroscopy. 

Results. The results showed that microplastics were detected in all fecal samples, with 

concentrations ranging from 13 to 35 particles per gram and an average of 23 particles per 
gram. The dominant polymer types identified were polyethylene (PE), polypropylene (PP), 

polystyrene (PS), and polyethylene terephthalate (PET). Microplastic exposure was associated 

with dietary and environmental factors, particularly among individuals who consumed fish and 

used refill or river water. Conclusion: Conclusion, residents of Palembang City are 

significantly exposed to microplastics through daily consumption and environmental contact, 

indicating the need for further research and preventive efforts in urban food and water safety 

management.  
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BACKGROUND

Worldwide plastic production has 

increased exponentially over the last 

century to over 350 million tons per year. 

However, much of this increase contributes 

to environmental pollution (Kershaw et al., 

2011). Microplastics are plastic particles <5 

mm in size that are divided into 2 

categories, large size (1-5 mm) and small 

(<1 mm) (N.O.A.A., 2013). They are made 

in these dimensions or as a result of the 

division of larger dimensions of the plastic 

structure (N.O.A.A., 2013).  

Microplastics are worrying because 

they are increasingly polluting the aquatic 

environment land , air (Budiarti, 2021; 

Hurley et al., 2018; Prata, 2018; Souza 

Machado et al., 2017). In addition, there are 

several reports of microplastic content in 

food , especially seafood, sea salt, and 

drinking water (Barboza et al., 2018; 

Cauwenberghe & Janssen, 2014; Cho et al., 

2019; Karami et al., 2017; Kosuth et al., 

2018). Microplastics are also found mainly 

in the digestive tract of marine fish 

(Schymanski et al., 2018). Plastic particles 

are considered as foreign bodies in the body 

in the tissue and have the ability to trigger 

local immune reactions (Sá et al., 2018).  

Microplastics can also serve as a 

cause of disease due to other chemicals, 

such as environmental pollutants or plastic 

additives, which can leach and cause 

exposure to harmful substances (MacNee et 

al., 2001). There are few reports of 
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microplastic inhalation in humans, but there 

are concerns about microplastics in food, 

potential human consumption, and their 

health impacts (Asrul, 2022; Rochman et 

al., 2013). However, the findings of 

microplastics in food and the digestive tract 

of animals have not been studied. 

 

RESEARCH METHODS 

This study used a descriptive design 

with laboratory analysis. Fecal samples 

from 50 respondents domiciled in 

Palembang City were collected through a 

purposive sampling technique , by selecting 

individuals based on certain consumption 

patterns, especially consumption of fish, tea 

bags, and tap water. Fecal samples were 

collected from 50 respondents, each with 10 

grams of feces. The collected fecal samples 

were labeled on each container.  

Each sample was processed using the 

Liebmann method with several 

modifications. 10 grams of feces were 

dissolved in 20 ml of a mixture of 30% 

H2SO4, 30% H2O2 with a ratio of 3:1 

(Food Chain, 2016). Stirring was carried 

out for 2 minutes and then incubated for 24 

hours at room temperature. After 

incubation, the samples were heated for 2 

hours with a water bath system . The 

samples were cooled and then filtered using 

a 400 mesh (37 micron) filter cloth. 

Samples that settled on the filter cloth and 

on the walls of the bottle were rinsed using 

a 1% NaCl solution.  

The microplastic material floating in 

the sample supernatant was then filtered 

using Whatmann 01 filter paper. After 

filtering, the Whatmann filter paper was at 

room temperature. The microplastic 

material dried for 24 hours was observed 

using a stereo binocular microscope. A 

Digital Wais equipped with a Sanqtid DX-

300 camera was used in this study. The 

microplastic particles observed using a 

microscope were grouped into several types 

such as fibers, fragments, filaments, 

granules and other forms (Liebmann et al., 

2018).  

The type of polymer used Fourier-

transform infrared (FTIR) spectroscopy. 

The microplastic concentration was 

expressed as the number of particles per 

gram of feces. Ethical approval was 

obtained, and the participants gave their 

consent to participate in this study.  Data 

analysis was carried out univariately to 

describe each variable and bivariately using 

the chi-square test. 

 

RESULTS AND DISCUSSION 

This interview was conducted to 

obtain accurate information from reliable 

respondents. The interviews involved 30 

residents of Palembang City. The following 

is a frequency distribution of the 

characteristics of the research respondents, 

presented in Table 1 below. 

 

Table 1.  

Frequency Distribution of Research Respondent Characteristics 

Variables n (frequency) Percentage (%) 

Gender   

- Man 10 20 

- Woman 20 80 

Age   

- < 46 Years 13 46 

- ≥ 46 Years 17 54 

Length of Stay   

- < 33 years 17 54 
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Variables n (frequency) Percentage (%) 

- ≥ 33 years old 13 46 

Education   

- < High School 16 52 

- ≥ High School 14 48 

 

Based on Table 1. above, it shows that the 

majority of respondents are female, the 

majority are aged 46 years and above, and 

the length of residence of respondents is 

less than 33 years, and the level of 

education of respondents is below high 

school.  

Identification of Microplastics in Feces 

Fecal samples were collected from 30 

respondents in Palembang City . The results 

of microplastic identification in the fecal 

samples are shown in Figure 1 below: 

       
 (a)    (b)   (c) 

 

Figure 1. Results of Identification of Microplastic Types (a) Film; (b) Fragment; and (c) Fiber 

Figure 1 above shows the results of 

microplastic identification found in fecal 

samples from 30 respondents in Palembang 

City. Three types of microplastics were 

found, namely fibers, fragments and films.  

 

 

Types of Microplastics in Fecal Samples 

 
Figure 2. The Percentage of Microplastic Types Found in Respondents' Fecal Samples.  

 

Figure 2 above shows the 

distribution of microplastic types in feces 

based on the categories of Fragments, 

Films, and Fibers . The Film type accounts 

for 38%, which is the type with the largest 

percentage of microplastics, while the 

Fragment type accounts for 33%, which is 

close to the Film type . Furthermore, the 

Fragment
38%

Film 
33%

Fiber
29%

Fragment Film Fiber



8th Proceeding International Conference on Health Polytechnic Ministry of Health Surabaya 

25-26 November (2025) 

Page 113 of 117 
 

type of microplastic with the lowest 

concentration in fecal samples is Fiber at 

29%. 

 

Microplastic Color in Fecal Samples 

 

Figure 3. The Color of Microplastics in The Respondents' Feces Samples 

 

Figure 3 above shows the 

distribution of microplastic colors in the 

respondents' feces. The colors of 

microplastics in the respondents' feces 

include black at 28% which has the highest 

percentage, transparent at 18%, purple at 

9%, brown at 12%, yellow at 11% , blue at 

7% , red and white at 6% and the lowest 

microplastic color, namely gray at 4%. 

 

Microplastic Polymer Testing on Fecal Samples 
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Figure 4. The Results of The Microplastic Polymer Test on Respondents' Feces Samples 

 

Figure 4 above shows that using the FT-IR 

test to identify polymers in microplastics in 

fecal samples, 3 out of 10 selected items 

were identified as plastic. This resulted in 

50% of the polymers being identified, 

meaning four types of microplastic 

polymers were found in the fecal samples. 

The most common polymers were 

polystyrene (PS), polyethylene (PE), and 

polypropylene. The selected particles 

represent the most common types of 

particles identified visually. 

 

DISSCUSION 

Microplastics in the form of 

fragments obtained from beverage waste 

thrown into the sea, because along the way 

to the sea many waste in the form of plastic 

bottles are found, the source of microplastic 

fragments can come from human activities, 

one of which is the disposal of waste around 

the waters. Microplastic pollution from 

anthropogenic sources such as household 

waste contributes the largest microplastic 

fragments (Liebmann et al., 2018). It can be 

assumed that the type of microplastic 

fragments from community fecal samples 

comes from bottles and plastic bags used by 

people every day, due to the habit of people 

who often use plastic bottles for drinking 

and use plastic bags to wrap food. 

The highest microplastic color found 

in feces samples from 30 respondents was 

black 28%, transparent 18%, purple 9%, 

brown 12%, yellow 11%. These colors 

indicate the origin of the microplastics 

(Ayuningtyas et al., 2019). Black color 

dominated the particle results found in 30 

feces samples. This dominance of black 

color is thought to be because the shape of 

the microplastics found in feces samples is 

dominated by fiber forms which generally 

come from secondary microplastics, so the 

degradation results can be black. This is in 

accordance with the statement  that PSM ( 

Particle Suspected as Microplastic ) in the 

form of fibers and fragments were found to 

be mostly black (Azizah et al., 2020). While 

microplastics in film form tend to have a 

transparent color. The dominant black color 

in the results found also indicates that the 

color of the microplastics is still thick and 

has not experienced significant color 

changes. This is thought to occur because 

microplastics follow the digestive process 

so that they are more difficult to degrade 

abiotically due to low temperatures and 

ultraviolet radiation. It is known that 

temperature and ultraviolet radiation are 

factors that greatly influence the process of 

plastic photodegradation (Widianarko & 

Hantoro, 2018). 

Figure 4 above shows the results of 

the identification of the types of 

microplastic polymers found in the fecal 

samples of respondents in Palembang City. 

Identification was carried out using the FT-

IR (Fourier Transform Infrared 

Spectroscopy) technique . The dominant 

type of polymer is PTFE, with two types 

detected, Polystyrene used in materials for 

food packaging, craft materials, decorations 

and other craft materials , While other 

polymers detected in Musi River water are 

PVC (Polyvinyl chloride) which has rigid, 

hard, non-flammable properties, usually 

often used in raw materials for making 

plastics and also insulation on electrical 

cables, the level of microplastic pollution is 

43
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higher (Fadhilah et al., 2023; Putra et al., 

2023).  

The varying polymer composition in 

fecal samples is influenced by human food 

and drink consumption patterns or different 

sources of pollution. PET (Polyethylene 

terephthalate) which is a type of 

microplastic polymer that can come from 

disposable plastic bottles, and PE 

(Polyethylene) polymers the source of this 

plastic polymer material can be sourced 

from plastic bags and storage containers 

(Qodriati et al., 2023; Seftianingrum et al., 

2023). 

 

CONCLUSION 

The findings indicate that 

microplastics detected in human fecal 

samples are predominantly derived from 

anthropogenic sources, particularly daily-

use plastic products such as beverage 

bottles, plastic bags, and food packaging. 

Fragment-type microplastics are associated 

with the degradation of plastic waste 

entering aquatic environments, while the 

dominant black coloration suggests that 

most particles originate from secondary 

microplastics, especially fibers and 

fragments.  

Limited exposure to ultraviolet 

radiation and temperature fluctuations 

during the digestive process may reduce 

abiotic degradation, thereby preserving the 

original color of the particles. Polymer 

identification using FT-IR analysis 

revealed several common plastic polymers, 

including PTFE, polystyrene, PVC, PET, 

and polyethylene, which are widely used in 

packaging and household materials. The 

diversity of polymer types found in fecal 

samples reflects variations in human 

consumption patterns and environmental 

exposure to plastic pollutants. Overall, 

these results demonstrate that everyday 

plastic usage and environmental 

contamination contribute to the presence of 

microplastics within the human digestive 

system. 
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