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Abstract

The increase in plastic production towards the end of the Second World War, combined with inadequate plastic waste
management, has contributed to the contamination of marine ecosystems. The ingestion of plastic particles measuring less than
5 mm, known as microplastics, by marine organisms has been documented. The aim of this study was to demonstrate that plastic
particles can ultimately enter the human food supply. To achieve this objective, two fish species, pike and whiting, were sampled
from commercial catches obtained from local fishers. Both species were sampled at the Kodjoviakope and Aneho sites. For each
species, fifty (50) specimens were purchased. The fish were then dissected, and their stomach contents were examined using an
Olympus C011 binocular stereomicroscope. In pike, 14% of the fish had ingested a plastic particle, whereas no plastic particles
were detected in whiting. These findings highlight the need for consumers and other stakeholders to make greater efforts towards
effective plastic waste management, as microplastics can act as vectors for micropollutants and chemical additives that may pose
risks to human health. The findings also serve as a warning to stakeholders in the education and health sectors, who are
encouraged to raise awareness among learners about the harmful effects of plastic waste, appropriate waste-management
practices, and, ultimately, opportunities for its recovery and valorisation.

Keywords

Plastic, Waste Management, Pollution, Fish, Dissection

“Correspondence: Badjagoma Sizing (badjagomasizing@gmail.com)

Received: 11 August 2026; Accepted: 25 August 2026; Published: 15 October 2026

@ Copyright: © The Author(s), 2026. Published by Science Publishing Group. This is an Open Access article, distributed
@ under the terms of the Creative Commons Attribution 4.0 License (http://creativecommons.org/licenses/by/4.0/), which

permits unrestricted use, distribution and reproduction in any medium, provided the original work is properly cited.



http://www.sciencepg.com/journal/ijee
http://www.sciencepg.com/journal/516/archive/5161103
http://www.sciencepg.com/
https://orcid.org/0009-0006-5388-2985

International Journal of Ecotoxicology and Ecobiology

http://www.sciencepg.com/journal/ijee

1. Introduction

Plastic is a macromolecule produced through the polymeri-
sation of several identical molecules, known as monomers,
and which, upon heating, can be moulded into either flexible
or rigid forms [5]. Plastic materials have become increasingly
ubiquitous in everyday life because of their versatility and
wide range of applications. They are used in packaging,
household appliances, clothing, construction, agriculture, the

automotive industry, telecommunications and leisure products.

Consequently, plastics have become an integral part of mod-
ern society.

However, their intensive use, combined with inadequate
waste management systems, including inefficient collection
and recovery at the end of their service life, has resulted in the
massive accumulation of plastic waste in the environment,
particularly in marine environments. Plastics are estimated to
account for 50-80% of marine litter and may constitute up to
100% of floating debris in some areas [11]. This accumulation
of plastic waste is largely associated with the continuous
growth of the global population and increasing consumption,
which have contributed to a substantial increase in plastic
waste generation.

Once released into the marine environment, plastic debris
undergoes physical and environmental degradation, resulting
in progressive fragmentation into smaller particles. These par-
ticles can become available to aquatic organisms and may en-
ter food webs through ingestion. [3] showed that small plastic
particles can be ingested by marine organisms, thereby high-
lighting the potential incorporation of plastic debris into
aquatic food webs. Plastic ingestion has subsequently been
documented in organisms occupying different trophic levels,
including zooplankton and fish [6, 14].

Fish may ingest plastic particles directly from the surround-
ing environment or indirectly through the consumption of con-
taminated prey. This pathway is particularly relevant for pred-
atory fish, for which feeding behaviour may contribute to the
transfer of plastic particles through aquatic food webs [16].
The ingestion of plastic particles by fish is therefore of partic-
ular ecological concern because fish occupy different trophic
positions and constitute an important component of aquatic
ecosystems and human food resources.
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In Togo, plastic waste has been reported along the coastal
environment, including the areas of Kodjoviakope and
Aneho, where plastic debris undergoes progressive fragmen-
tation in the marine environment [15]. However, information
on the occurrence of plastic particles in fish from these en-
vironments remains limited. Therefore, the present study
was undertaken to investigate the occurrence and ingestion
of plastic particles in two fish species collected from Aneho
and Kodjoviakope, with particular attention to their presence
in stomach contents.

2. Materials and Methods

2.1. Study Area

The study was conducted in the Maritime Region, located
in the southern part of Togo along the Atlantic Ocean. The
region is bordered by the Plateaux Region to the north, Benin
to the east, and Ghana to the west. It extends between 6°00’
and 6°50' N latitude and 0°25" and 2°00" E longitude. The
Maritime Region covers an area of 6,395 km?, representing
11.30% of the national territory.

As with other coastal areas of West African countries, the
Maritime Region is characterised by a high rate of population
growth (3.16%). The region is home to approximately 42% of
the national population, accounting for nearly half of Togo's
total population [9].

2.2. Sampling Sites

The study was conducted at two sampling sites: Kodjovia-
kope and Aneho. At each site, two fish species, namely pike
and whiting, were purchased immediately after capture. These
two species are commonly sold in local markets. For each spe-
cies, fifty (50) specimens were sampled. The sampling areas
were defined at each site within the Maritime Region, and the
corresponding geographical coordinates were recorded using
a Global Positioning System (GPS).
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Figure 1. Sampling sites.

2.3. Dissection

In the laboratory, each fish specimen was measured, and the
following parameters were recorded: body weight (g), total
length (cm), and sex (male or female). The fish were then dis-

sected, and their stomachs were carefully removed and pre-
served separately by species in 5% diluted formalin solution.
Each stomach was weighed and subsequently opened, after
which the stomach contents were also weighed and examined
under a binocular dissecting microscope (Olympus C011) [2].
Figures 2 and 3 illustrate the dissection procedures for whiting
and pike, respectively.

s
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Figure 2. a. Weighing of the whiting b. Dissection c. Observation.
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Figure 3. a. Pike measurement b. Observation c. Observed stomach contents.

3. Results and Discussion

3.1. Dissection of Whiting

For the whiting specimens collected from the Aneho site,
the mean body weight was 121.9 £0.05 g, while the mean
total length was 22.5 £0.05 cm. No plastic particles were de-
tected in the stomach contents of the whiting specimens. How-
ever, shrimp remains and fish remains were observed in the
stomach contents. This observation may be related to the feed-
ing habits of the species and the composition of its natural diet.

The absence of plastic particles in the stomach contents
does not necessarily mean that the whiting did not ingest plas-
tic. Indeed, [8] reported that, among the microplastics detected
in the gastrointestinal tract of Amazonian fish, 91.5% were
found in the intestine, compared with only 8.5% in the stom-
ach. These results show that plastic particles may be distrib-
uted differently throughout the gastrointestinal tract. Thus, the
absence of plastic particles observed in the stomach contents
of the whiting could be explained by their possible presence
in other parts of the digestive system.

3.2. Dissection of Pike

For the pike specimens collected from the Kodjoviakope site,
the mean body weight was 330.05 g +0.05 g and the mean length
was 39.25 cm +0.05 cm. Plastic fragments were found in the
stomach contents of 14% of the fish examined. The presence of
these fragments indicates that a proportion of the pike examined
had ingested plastic particles present in the environment.

The pike is a powerful, aggressive and opportunistic preda-

tor characterised by relatively non-selective feeding behaviour.

This behaviour may favour the accidental ingestion of plastic
particles present in the environment or associated with prey.
Given the size of the particles observed, their presence in the
stomach contents could result from indirect ingestion through
prey—predator interactions. This possibility is consistent with
studies showing that plastic particles can be transferred be-
tween organisms occupying different trophic levels [4, 14].
[16] also highlighted the potential transfer of microplastics
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through predator—prey relationships in aquatic food webs.

Several studies have shown that ingested plastics com-
monly occur in the form of fragments, fibres and films [2, 7].
In the present study, plastic fragments were also the predomi-
nant form observed in the stomach contents of pike. Most of
the particles were black in colour. This predominance may be
related to the characteristics of plastic waste present in the To-
golese coastal environment. [15] reported a substantial pres-
ence of plastic waste along the Togolese coast, particularly at
the Kodjoviakope and Aneho sites, and showed that these
wastes undergo progressive fragmentation in the marine envi-
ronment, potentially leading to the formation of smaller plas-
tic particles.

The black colour of the particles observed could also favour
their ingestion when they are mistaken for food resources pre-
sent in the environment. Plankton, in particular, constitutes an
important food resource for many aquatic organisms. [6]
showed that 13 of the 15 zooplankton taxa examined had in-
gested microplastics. The ingestion of plastic particles by or-
ganisms at lower trophic levels may therefore facilitate their
transfer to predatory fish through feeding relationships. Such
trophic transfer has also been documented in aquatic food
webs, suggesting that plastic particles ingested by organisms
at lower trophic levels may become available to higher
trophic-level consumers [4, 14].

The accumulation of non-nutritive materials in the digestive
tract may also reduce the amount of food available to fish and
interfere with their feeding. In cases of substantial accumulation,
the presence of plastic debris may contribute to reduced food
intake and affect the nutritional condition of aquatic organisms.

The results obtained in the present study therefore show a
difference between the two species examined: no plastic par-
ticles were observed in the stomach contents of the whiting
collected at Aneho, whereas plastic fragments were found in
14% of the pike collected at Kodjoviakope. This difference
may be related to the feeding habits and trophic behaviour of
the species, but also to the characteristics of the environments
in which they were sampled. The predatory and opportunistic
behaviour of pike may particularly favour their exposure to
plastic particles through their prey.
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Plastics, whether present as large or small fragments, there-
fore constitute an important environmental problem in marine
ecosystems, with ecological and health consequences [12].
Large plastic debris may cause severe effects in marine organ-
isms through ingestion or entanglement, while smaller parti-
cles may be ingested by various organisms and circulate
within aquatic food webs.

The transformation of petroleum into plastic materials in-
volves several stages, including refining and the conversion of
hydrocarbons into smaller molecules. These molecules, com-
monly referred to as monomers, are subsequently assembled
into longer molecular chains through polymerisation pro-
cesses under the influence of heat, pressure and various chem-
ical agents. In order to confer specific properties on plastic
materials, such as strength, lightness, rigidity, colour and
shock-absorption capacity, various additives are incorporated
into the polymer matrix.

Because some of these additives are not chemically bound
to the polymer matrix, they can gradually be released into the
marine environment through leaching. This release contrib-
utes to the presence of plastic-associated chemical substances
in aquatic ecosystems and may therefore represent an addi-
tional source of exposure for marine organisms and, conse-
quently, for organisms occupying higher trophic levels [10].

Among these substances are phthalates, which are used as
plasticisers and are recognised for their endocrine-disrupting
properties. Following their ingestion by aquatic organisms,
some plastic-associated compounds may be metabolised and
give rise to different metabolites capable of interacting with
biological systems [1]. These compounds may affect the func-
tioning of the endocrine system and may be associated with
various adverse health effects.

Several studies have reported associations between expo-
sure to certain phthalates and various biological disturbances,
including alterations in sexual differentiation, precocious pu-
berty, fertility disorders, certain cancers, allergies, asthma and
obesity [13]. In women, the presence of a higher proportion of
adipose tissue may also favour the accumulation of certain lip-
ophilic chemical substances, such as phthalates. Pregnancy,
lactation, puberty and menopause are also periods of particu-
lar sensitivity to endocrine disruption.

During pregnancy, phthalates can cross the placental barrier
and reach the foetus, potentially affecting different stages of
intrauterine development. Exposure to these compounds may
be associated with developmental effects and the subsequent
occurrence of certain pathologies. In addition, some
phthalates may influence epigenetic mechanisms by altering
DNA methylation patterns [1]. These modifications may con-
tribute to various biological processes associated with tumour
development and metabolic disorders.

4. Conclusion

The present study highlights the occurrence of plastic par-
ticles in fish from the studied aquatic environment. No plastic
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particles were detected in the stomach contents of the whiting
examined at Aneho, whereas plastic fragments were found in
14% of the pike examined at Kodjoviakope. These findings
demonstrate the occurrence of plastic debris in the aquatic en-
vironment and its ingestion by fish.

The detection of plastic fragments in pike, a predatory spe-
cies, particularly highlights the importance of feeding rela-
tionships in the distribution and transfer of plastics within
aquatic food webs. The presence of plastic particles in fish
also raises concerns about their potential movement through
aquatic food webs and their implications for organisms at
higher trophic levels. Further studies are needed to better un-
derstand the occurrence and transfer of plastic particles within
aquatic ecosystems, their effects on fish health and life cycle,
and possible measures to protect aquatic organisms from plas-
tic pollution.
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