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Abstract

Background and Objectives: The Thale Noi area is a significant eco-tourism destination in Phatthalung Province,
attracting many tourists. Additionally, many households reside around Thale Noi, leading to substantial waste
generation from both domestic activities and tourism. This waste can enter nearby water sources, where plastic
waste may gradually degrade into microplastics. Microplastics are small plastic particles with a diameter of fewer
than 5 millimeters. They can contaminate ecosystems and negatively affect the quality of local community products,
particularly traditional food items. Thale Noi is a vital wetland area that serves as a water catchment and supports
tourism, fishing, and agriculture. The local community relies on fish from Thale Noi to produce various products,
particularly fermented fish paste, locally known as "kapi pla". Since whole fish are used in the production process,
there is a potential risk of microplastic contamination. Fermented fish paste is a highly popular product among both
locals and tourists. This study investigates microplastic contamination in fish commonly used for fermented fish
paste production, microplastic contamination in the fermented fish paste itself, and the production process of
fermented fish paste. The objective is to develop guidelines for improving production methods to minimize
microplastic contamination, ensuring safer products. This will enhance the safety and quality of fermented fish paste
from Thale Noi, adding value to this important local product in the future.

Methodology : The study of microplastic contamination in fish and fermented fish paste, as well as the production
process of fermented fish paste in the Thale Noi area, was exploratory research combined with laboratory analysis.
Fish samples were collected from five species commonly used by local communities to produce fermented fish
paste: Trichogaster trichopterus, Puntius gonionotus, Trichogaster pectoralis, Barbodes schwanenfeldi, and
Pristolepis fasciata, with 60 samples per species. For the study of microplastic contamination in fermented fish
paste, samples were randomly purchased, and data were obtained from five producers, with three samples per
producer. Data collection was conducted every two months for fish and fermented fish paste, resulting in 1,800 fish
samples and 90 fermented fish paste samples. Fish and fermented fish paste samples were prepared for further
analysis to determine the microplastics' quantity, color, and shape, contaminating both fish and fermented fish
paste. Additionally, the production process of fermented fish paste was studied, focusing on key processes such
as the main fish species used, equipment for chopping fish, tools for fermenting fish paste, tools for grinding or
mincing fish, drying equipment, fermentation duration, drying duration, and containers for storing fermented fish
paste. Data analysis was conducted to compare differences in the amount of microplastic contamination between
fish species and between microplastic contamination in fermented fish paste and various production methods. The
One-Way ANOVA method was used, followed by the Duncan multiple range test to compare differences across fish

species and production processes at a significance level of 0.05. Data analysis was performed using Microsoft
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Excel. The study aimed to identify the fish species with the lowest microplastic contamination as a recommendation
for selecting raw materials for fermented fish paste production.

Main Results : The fermented fish paste was found to have an average microplastic contamination of 115.0 + 119.7
pieces/kg. Among the fish species commonly used as raw materials for fermented fish paste production, Puntius
gonionotus exhibited the highest microplastic contamination, averaging 365.5 + 276.0 pieces/kg, followed by
Barbodes schwanenfeldiwith an average of 321.8 + 224.1 pieces/kg. The lowest level of microplastic contamination
was observed in Trichogaster pectoralis at an average of 162.2 £ 108.0 pieces/kg. A comparison of microplastic
contamination among the five fish species using One-Way ANOVA at a significance level of 0.05 revealed
statistically significant differences. Post hoc analysis showed that most fish species exhibited significantly different
levels of microplastic contamination at the 0.05 significance level, except for the following pairs, where no significant
difference was observed: Trichogaster trichopterus and Trichogaster pectoralis, Puntius gonionotus and Barbodes
schwanenfeldi, Puntius gonionotus and Pristolepis fasciata, and Barbodes schwanenfeldi and Pristolepis fasciata.
Additionally, smaller fish were found to have higher levels of microplastic contamination compared to larger fish,
particularly in Puntius gonionotus, Trichogaster pectoralis, Barbodes schwanenfeldi, and Pristolepis fasciata.
Black-colored microplastics and fiber-shaped microplastics were the most prevalent contaminants in both fish and
fermented fish paste. Furthermore, the equipment used in the production process of fermented fish paste
significantly influenced microplastic contamination levels. Specifically, equipment used for chopping, fermenting,
and drying the fermented fish paste contributed to higher microplastic contamination. The use of plastic equipment
in these processes resulted in significantly higher microplastic contamination at a confidence level of 0.1.
Conclusions : To reduce microplastic contamination in fish paste and improve processing methods, it is
recommended to select fish species used as raw materials carefully. Puntius goionotus, Barbodes schwanenfeldi,
and small fish should be avoided. Production equipment should be made from wood or other non-plastic materials
to minimize contamination. Avoiding the use of plastic tools in the production process will help reduce microplastic
contamination, thereby enhancing the safety and quality of local food products.

Keywords : microplastic ; fish ; fermented fish paste ; community product ; food safety
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nszd (Trichogaster trichopterus) TuUanaan (Trichogaster pectoralis) UanmziNess (Puntius goionotus) fiulanyia

WA (Barbodes schwanenfeldi) Uatmzifieu (Puntius goionotus) fiudatvedawdie (Pristolepis fasciata) wazlan

LAY (Barbodes schwanenfeldi) fulanunadnawmleu(Pristolepis fasciata) (Table 1)

700
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pieces/kilogram

200

100 178.8
0

Trichogaster  Puntius goionotus

trichopterus

365.

Trichogaster

pectoralis

32[1.8

Barbodes

schwanenfeldi

Figure 1 Microplastic contamination in fish at Thale Noi area

Table 1 Comparison of microplastic contamination in fish at Thale Noi area

284.6

Pristolepis

fasciata

Fish Species df t Stat P(T<=t) two-tail Hypothesis Testing
Trichogaster trichopterus - Puntius goionotus 131 -3.670 0.000 TRUE
Trichogaster trichopterus - Trichogaster pectoralis 103 0.612 0.542 FALSE
Trichogaster trichopterus - Barbodes schwanenfeldi 131 -3.392 0.001 TRUE
Trichogaster trichopterus - Pristolepis fasciata 131 -2.976 0.003 TRUE
Puntius goionotus - Trichogaster pectoralis 170 5.928 0.000 TRUE
Puntius goionotus - Barbodes schwanenfeldi 198 1.193 0.234 FALSE
Puntius goionotus - Pristolepis fasciata 198 2.451 0.015 FALSE
Trichogaster pectoralis - Barbodes schwanenfeldi 170 -5.617 0.000 TRUE
Trichogaster pectoralis - Pristolepis fasciata 170 -5.121 0.000 TRUE
Barbodes schwanenfeldi - Pristolepis fasciata 198 1.331 0.185 FALSE

TRUE = There is a statistically significant difference at a confidence level of 0.05.

FALSE = There is no statistically significant difference at a confidence level of 0.05.

236



AIANTIMENANERFYINT TN 30 (RATUTA 1) WNTIAN — LumIEY WA, 2568
BURAPHA SCIENCE JOURNAL Volume 30 (No.1) January — April 2025 UNANNIRY

BURAPHA SCIENCE JOURNAL
ISSN 2985-0983

2. ANANNUEININTWIATeNL AL NN 71T e ueea lulasnatainlui/ad

mimm@ffmi’mﬁﬂ ANHEND LAZAINNNA9T8969LAN (Table 2) LAZWIANNANAUEIZUIN91NATRIU AL
Bunanialuidevaedlilammanainlusla neldmanuduiuslugruiamen pnuens uaraaunieaesdatian
Fananis@nenudn Uanpeifie (Puntius goionotus) Uanaan (Trichogaster pectoralis) Ua1114LAN (Barbodes
schwanenfeldi) waztlarvsad1awmiey (Pristolepis fasciata) 1unaraslanianuaniuiudiunnlulasnaadin ae
Iuﬂm‘ummLﬁﬂ@:ﬁm?ﬂmﬂy@uiuiﬁa‘wmmﬁnqmdﬂuﬂm‘umm‘l‘m&i daulutlannsen (Trichogaster trichopterus)

wudnawadariuiBunnlalaswanafnuilsdunseiu favalugjazsnunistudaululasmatafinuiniu

Table 2 Weight and size of fish

Fish Species Weight (g) Length (mm.) Width (mm.)
Trichogaster trichopterus 8.29-26.61 81-120 32-44
Puntius goionotus 2.35-13.22 50-124 11-29
Trichogaster pectoralis 6.90-68.38 99-194 27-63
Barbodes schwanenfeldi 4.46-18.25 64-118 19-43
Pristolepis fasciata 5.65-82.22 55-145 24-57

3. Auazsilsaaealulansnatraaniuileului/ad

o

Faadlulnsnananinulutan 18un @e9 979 uag 1 AL W1 aine 4 uavvEes Imawu%ﬁwmﬂﬁzﬁm
Tutlamnaiin sesasnnAadung Taelulannsh (Trichogaster trichopterus) TdwLAT89 Axine Amaee uas@du Tuan
AzAew (Puntius goionotus) TwUANe Awaee was@dn Tudanadm (Trichogaster pectoralis) Tiwu@sag Tudan
P9WAS (Barbodes schwanenfeld) Tiwudwaes wazludaunednawsey (Pristolepis fasciata) MHWLAWABILAY
Adu (Figure 2-3)

g'ﬂi"mm@qiuiﬂiwa’mﬁﬂﬁwﬂuﬂm T gusauuunan unis wan éule uaz@uwraal (Figure 4-5) Taemy
wnfige i guieuunidlanululamnais  sesasungiuunnannuldlulamnatin  dauglsuunedn
wulenwnzlulanadn (Trichogaster pectoralis) Uanmnauna (Barbodes schwanenfeldi) — guls1suuuuvianulutlan
nnmﬁmmv’a’uﬂmmzﬁ' (Trichogaster trichopterus) LL@:;;‘}J?'NLLUU%’IM%NWUMH@ME@ (Trichogaster pectoralis)
1la1unauma (Barbodes schwanenfeldi) waztarvned1awmdiey (Pristolepis fasciata)

4. 1Fu1aun171uileululnsnatain luasian

nstudeululasnanainlurelan luiuinziatesiiAieas 115.0+119.7 3whlaniu Tnaunaainunis
udleululamnanafingeqnfaunaan 2 wuiade 262.5+130.2 Fw/ilaniu sesasunlaun unaan 1 wunistuileuses

Tulaswanaminiade 157.1+74.4 Twhlaniu uazunasninislulensesiulammaiafindengaaaunasi 5 wuiade
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=

112.5+64.1 Tw/Alaniu (Figure 6) TeUTunounnsdwdeululasnanasnluinalanis 5 unas ldiaanuuansneegned

'
o

WA AN INATA NIzAUANLTRN 0.05

] e )
i . . s :/‘ / & \_,_
wlaeh S L s
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" | slas Vi L
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¥ g s <
. _ 8 LS, R T L
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Figure 2 Color of microplastic contamination in fish at Thale Noi area
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Figure 3 Color of microplastic contamination in fish at Thale Noi area
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Figure 4 Shape of microplastic contamination in fish at Thale Noi area
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Figure 5 Shape of microplastic contamination in fish at Thale Noi area

5. Aunzgrlirvyealulnsnataaniluileuluasilad

1 1
=

Faaclulamanainiinuluasdan ldud B9 919 una /1 W uazdu Iediinuanniigaie ds wuieds
70.0409.2 Fu/flans se9aNARAY NLUGAY 52.5¢87.7 TwAlanin daudfinuteagaredidun uarAdunusuau
Wiy laRe 2.5415.8 %u/ﬁi@m*u (Figure 7) mugﬂéﬁwm”lu‘imwmaﬁnﬁwuiumﬂﬂm Tawn FUIULLNAN Wil
uan uazidule Tmﬂwumnﬁ'qmﬁmmmﬁulﬂ WLLAE 117.5£105.9 Fu/Alaniu seasunldur uuundAn wuiede

27.5471.6 Fw/Alanin uaznuteaiigauuunan wuade 2.5+15.8 Twhlansu (Figure 7)
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Figure 6 Microplastic contamination in fermented fish paste from production sources at Thale Noi area
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Figure 7 Color and shape of microplastic contamination in fermented fish paste at Thale Noi area

6. ANNAN NI NINNTIN N0 AMAI AA LN 71 Teululpsnatadn luas/ad

nassAnsnlunsudmaslandszneudan sieuaudniivhanuameeian aunsallunisdulan gaunsndluy
nauiniaailan gunsallunisdesseunlan gunsnllunisainuan srezioanluniamsin szazinanlunismin uaz
AMTUEUIqiAELan e BauifiaunsaiavananuaARsIUIY 5 WA (Table 3) WL 5 WAl lflaynailn
mngan1atunisiueglan Idasnlunisdessseunlan uazldganainasinlunisussquasian usiinisldainsald
wanFneruludumeunsduLlan mevsiniasdan waznsainuan Snuaz@andall
6.1 gunsnllumzdiniar wusindinisld@uawanafin uazdesl Gannslddsaanandinauden
lpawanadnluaeaniads 185.7+121.47 fwdlansy waznslddadifimnudedlulnmanafnlunelaiads

o a =

118.8+83.8 Fw/Mlanin dentstudeululnsnaiainlwnstannlfidaanaranniiAigandnnisldidelda g1l

ﬁmﬁﬁﬁcymmﬁﬁﬁi:ﬁummﬁ@ﬁu 0.1 uimnieuflauAuuAn Ry AuAN T uTiszsy 0.05 wudn il
ANNHUWANANNTTY

6.2 gnsaflunisudinagilar wodndnislddananasin uazleamuim FanneldFananadniinnsthuiion
Tulaswanadnlimelaniade 185.7+121.47 Twilaniu uaznisldlesdueniinstudenlulamanadinluaelan

A ! =

1@As 118.8+83.8 Fw/nlanin mentstuienluinmmanasinluaslannlddananaminiAngandinis g laanuanasgnai

a
1 '

v o o and o 4 L . - LA e 4 L4 . e
Wa gAY 1A ANTZALAMNTENY 0.1 wivnniFe et uLANAsAUAULTasuATEAL 0.05 wudn Tdd
ANHNLAINGFINNTIL

6.3 gunsaflunissnuasn wudndnasldmzunsananann uarazunseldll dannsldnzunsananasn

Anrsdutdaululamnanaminluiaataneas 262.5+130.2 Twnlansy waznisldmnzunsaldliintsduitlanlulag
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a

wanamn luaglaade 133.0+109.13 Fwilaniu Gsnistudeululaswanadinluwasdadldazunssnatafindage

ndnsldmzunasldiiadlidadAynieadanszauau@adu 0.1 wirinFauAauANNLANANNTZALIAIN

FasunsLsu 0.05 WUl A NLANFNai

Table 3 Fermented fish paste process and the microplastic contamination in fermented fish paste from

production sources.

Fermented fish paste process

Source Microplastic
Equipment  Equipment Equipment Equipment Fermentation Drying time Packaging
for for for grinding  for drying time (pieces/kg)
chopping marinating
1 Plastic Plastic Mortar Bamboo 3-4 days 2-3 days Plastic bag 157.1+74.4
Cutting Bucket Mesh
Board
2 Plastic Plastic Mortar Plastic 3-4 days 2-3 days Plastic bag 262.5+130.2
Cutting Bucket Mesh
Board
3 Wooden Earthenware Mortar Bamboo 2-3 days 2-3 days Plastic bag 125.0+103.5
Cutting Jar Mesh
Board
4 Plastic Plastic Mortar Bamboo 2-3 days 2-3 days Plastic bag 137.5+159.8
Cutting Bucket Mesh
Board
5 Wooden Earthenware Mortar Bamboo 2-3 days 2-3 days Plastic bag 112.5+64.1
Cutting Jar Mesh
Board
Discussion

nstudeululasnaradinludansia 5 15ia Setlarmziiau (Puntius goionotus) innstwienlulasnanasn

= P ~ , , N a a a A A a \
NINNGA HesanUaingiiiey (Puntius goionotus) ingAnssunisiivetmsingfiuanisive Weidugnianfiuvainsiie
IARLAEUAUNASTRUILNALAN dauanauwin 3-5 1 Auigun iy wids avsawstela dnde dusudanauns
Tunjarunsoduludaun wu luduna Tusduddzuas wojnau iudu (Department of Fisheries, 2006) atuzfisan
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m?xa; (Trichogaster trichopterus) Uana@dm (Trichogaster pectoralis) Uanunailas (Barbodes schwanenfeldi) uwazianuiug
drawmdley (Pristolepis fasciata) Lﬂuﬂmﬁﬁwqﬁm‘a‘umiﬁummﬂmmﬁu%\iﬁmmezﬁ"m’ (Wongroj, 2004) wanan
wudnnnsAnsntstudewlululasmanadnlunssinnzan ldaeslansifewluiuiinziation 999 Kemteng et i,
(2019) wunnstudevlulasnanasin 4.09 +2.51 %u/ﬁq ?ﬁqQ@ﬂdﬁdﬁuﬁﬁmﬁﬁwﬂmimwmmﬁﬂ 3.7+2.8 %u/ﬁfa FiAnmn
lutlaiesia Rt lunszinng LL@z‘Luﬁﬂzﬁ”@’mﬁﬂ‘émmiuimwmmﬁn@mdqL‘i@ﬂm Tenempdesiuaniidures Tanaka
& Takada (2016) 17;mmwuﬂ?ﬁuwm"l,u‘imwm@ﬁﬂlmwuwLﬁu@Wmﬂ@\‘mmqqnfh“lumuﬁ'u yananEaLaLlan
Lazdaaianlun s Aase i uan st Tneluauideaaed Kemteng et al. (2019) 1lunnsmsadnlulaswanamn’lu
WAAUNNNINUS 2562 A19L 35 fretnaintu uissAstilidunisnmadalusen 12 e uaziisuauietielan
360 faene Aaulietan adtaraean 1uindan Gaananlunnsifuseedng fmf-aLﬁuﬂ@%ﬂdﬁﬁmium?ﬂmﬁ”@u
Tulasnanadinludanfiunnanaiuld

yenanieAtE LA uduTus eI resan i B anisudewreslulasmanasin delu
anmziiiess (Puntius goionotus) Uanddm (Trichogaster pectoralis) Uaunauma (Barbodes schwanenfeldi) wasilan
wuadrawmde (Pristolepis fasciata) 1uAT9tarNAMNNnERA LS Iasnanasin Tnalularauindnazinng
ﬂuﬁ@uimimwmmﬁﬂ@;\mdﬂuﬂmmmmlmg daululannsen (Trichogaster trichopterus) Wua1awIALa iuUTNN 0
lulnananasnuiladumseriu ﬁuﬁ@ﬂmmmmiuty@zwuﬂﬁiﬂuLﬁﬂuimTﬂiwmaﬁﬂmnﬁu InszRASEL8e Kim et al.
(2024) Adnunlalasnanaiinludlarinansunadn g assureuludssmanivald wudn snualulaswanadin
TtlanlifpauduiusiumenuazaTnnveslan

al

Avaslulasnanadninunnfiganaludan waziaailan Wuden dowdnnuluffunudesne @des daes

=

wazAdu F991UAAE99 Prempridi et al. (2017) Anwnlulaswanasinluilany (Rastrelliger brachysoma) Li3tanuLam

WungnauueTanadn e Aandnnis wululasnarafindanunige wmnaaii dmiuauideany Xiong et al.

a

(2019) Anwn1snaunululasnwatainaiia lnaeiaureslaines (Carassius auratus) ANINATBIRLAZANTULN
&nugnuiinen nudamesiululaswanafndidesuaz@sninninlulasnaiainduns 118 uazdane 1sieudde
9849 Okamoto et al. (2022) AnwAnazsrezianlunisassagedluinnarainluniafiueimnsaealatinanuazian
2 o a A A A A P ~ Y I a A , . & ™
nuia BdreslulasnanafninunnTigaae Aund wae uazilisn naiiueslulasnanafininu luusazunasaiuagii
= a v o a a A a a a , \ a A ~ H
Aueananainsunin wartiinesdanlunisnauiunanafindsing o) daugliaeslulammaafninuniniigasisly
a1 uazieatan uwwoudulefsenaifinainidenvieainaniilseas Metleulsbaas Kim et al. (2025) wusnlulag
wanaannianeuzludulone liiianansenuguussngasaansiiile (Artemia franciscana)
doupNduRUTIErdNangsNATNRAMPeUanAuTFNaunnstudeuluiaswanamnluiaglaniiu nnsld
gunsniwaradnlunszuaunisnanaalaianislddaawanainlunisdulan naslddanatamnlunismdniaailan

waznsldmzunsananamnlunisanniaadaiinistwileululasmanainlueailangandinisldginsnildldnanasin
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o o a

e aas o 4 o e ¥ o9 oa = A 5 - =
AUWNNULRNATUNWNADNANTEALAIMNLTANY 0.1 m\mu@.m@mLmﬂﬂmmi‘waﬂL@mmﬂmﬂmmwmamnlumzmums

o

nan lnaasnsaldginanivinaindanauunu wu nsldiaesld waznsldniausAuenlunisminian wWusu

Conclusions

nsthudevlataswanafinlulanluiuiinzatossiun 5 130 1Eur dainses (Trichogaster trichopterus)
anniiNess (Puntius goionotus) Uana@e (Trichogaster pectoralis) Lanunawas (Barbodes schwanenfeldi) Wazilanyae
Trawmdler (Pristolepis fasciata) WLANLAN AN Lﬂun@;mJm‘ﬁ'ﬁma‘ﬂwﬂ”@uiuimwmmﬁﬂ@ﬁ Fanudndanmeiitend
ma‘ﬂwﬂ”@uu’m%ﬂ WA 365.5+276.0 TwAlansu daunnsuidlevlulnswanafinlupeaniade 115.0£119.7 3
Alanfu Geiladtnesnsndinmanandruindafiiaidudaaulunsudnandladuiladenaniideuasioliunm
nstudlenlalnmanaiinlumelan immmLﬁu@qﬂmm“lum?ﬁuﬂmﬁ;:J’Nam’ﬁﬁmﬁlLﬂuW@ﬂmﬁn@zﬁﬂﬁiﬂuLﬁ@u
Tulnsnanaingendnduaniilddesls LLazqﬂmmﬁﬂﬂumwﬁﬂmﬂﬂmﬁ%’ﬁqwmmﬁﬂwunﬁiﬂuLﬁ@uiuTmiwawaﬁﬂ
qqnd%mdwamﬁ‘m@'qﬁmm muﬁqqﬂmcﬁmﬂum?mﬂLmeﬁHm:mewmmﬁﬂLﬂu@qﬂmnﬂumimmmm:‘wu
miﬂuLﬁ@uiuiﬂiwaﬁmﬁﬂqqndqmemamﬁhﬁ’mummiﬁ ﬂTfameLLu:ELumiﬂé‘uﬂg\immamLmﬂﬂm‘lﬁ’mmiﬂwﬁ”ﬂu
Tulawanain Ifud nadengiadaniiduingiu Taaasuandasninidameiieu (Puntus goionotus) wazilan
WUAS (Barbodes schwanenfeldl) AMNATAL LL@xmiLﬁ@ﬂH@ﬂnim“l,umzmummﬁmmﬂﬂm‘lu%umauﬁm 7 iluls

~ o A 1y a a
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