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Pollutions of plastic debris is one of environmental aspects of human health and
wildlife. Plastic waste distributes and contaminates into environments, such as aquatic ecosystems
causing disease among aquatic animals. In the decapod species, blue swimming crabs (Portunus
armatus or P. pelagicus) are a marine crustaceans species for human consumption in many
countries. They may be affected by a risk of plastics pollution in natural environment or aquaculture.
Therefore, the aim of this study was to examine microbial diversity, and pieces of debris, such as
monofilament lines in guts of blue swimming crabs. For bacteria identification, the V1-V3
hypervariable regions of the 16S rRNA gene was analysis by using an illumina next generation
sequencing. Moreover, monofilament lines were confirmed by fourier-transform infrared
spectroscopy (FT-IR) for plastic materials. A total of 40 individual gut samples of crabs were
collected from the east coast of the Gulf of Thailand. There were Four monofilaments found (single
monofilament per one gut), and length was 4-7 mm. FT-IR spectrum matched to polyamide. For
microbes, the operational taxonomic units (OTUs) in guts without monofilament were 53 (n = 4 as
Group 1), and guts with monofilament were 26 (n = 4 as Group 2). The OTUs in guts with and without
monofilament were similarly detected at 131. In level of bacterial phyla, “Proteobacteria” was most
highest in guts of both groups. In contrast, “Firmicutes” were highly detected in Group 2. In bacterial
genera, Photobacterium was predominant Vibrionaceae in both groups, but Marinobacter of
Alteromonadaceae was highest in Group 1. However, there was found that a single sample in Group
2 was dominated by Vibrio. According to the Kyoto Encyclopedia of Genes and Genomes Pathway,
infectious diseases bacteria was higher in Group 2 than that in Group 1. These results suggest that
microbial communities may associate with the discovery of monofilament in guts of blue swimming

crabs.
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2.3 wAUA Fourier Transform Infrared Spectroscopy (FT-IR)
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NWUsenay 4 Fourier Transform Infrared Spectroscopy (FT-IR)
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2.4 nﬁ’m’iawiiﬁﬁatgnmwau SEM and EDX Scanning Electron Microscope (SEM)
and Energy Dispersive X-ray Spectrometer (EDX)
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Energy Dispersive X-ray Spectrometer (EDX) \{uiAseanignNmafuLATes SEM
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A ilsenay 5 ﬂé’m@;@m?ﬂu""éﬁﬂm@u SEM and EDX Scanning Electron Microscope

(SEM) Energy Dispersive X-ray Spectrometer (EDX)
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2.5 LATRINARLNIRIREN9A2E AN (Sputter Coater)
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2.6 AR Polymerase Chain Reaction (PCR)
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nwusznau 7 Polymerase Chain Reaction (PCR)
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2.8 danuaslilsunsu Motic image Plus 3.0
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3.2 NUNNISANE

v
o o

Mt lunfalinsAnesnusmd TALT 98BI AUNLT UATATIA ANBIUT
Qﬁmmﬂﬁqimﬂumqumm%’@u eanmarnediFunalunndeudienn tagaziatiee
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3.3 LATRINAN LE bunISANE

24 v
a o A o S

=® = = v a e = dl A dsj
N3N TenaAe Nﬂﬂﬂqﬁ‘ﬁm‘_‘ﬁ.ﬂ’]ﬂmu’mLL@Z?I‘MV@Q?J{]UMT]']? HIATANNAANL

3.3.1 1AzaaNaN M lunIARUNN
1. Forceps
2. 990 vial TU1A 2 NARART

3. naad lamating

3.3 210sile 7 ludeelfiiRns
1. 990 Vial 7UNA 2 NARART
Calastidm aenm 20-200 TulAsans wazidl
. N72ATNIBY Whatman Luas 5 (2118 20-25 tuATaL)
iisesiaRanen
et
: Lﬂ?}m Fourier Transform Infrared Spectrometer (FT-IR)
- NABIANIIABLANATBU (SEM-EDX)

RVEGR Polymerase chain reaction (PCR)

© o0 ~N o o b~ o w N

. Lﬂé@\‘i Hiseg2500 illumina

10, ipestuReTas (Centrifuge)

11, \Aseqaengns (Voltex mixer)

12. NABIRANIIAL

13. alasuiuazueunszantnalas (cover glass)

14. g1l 1un 10% KOH : 10% H202, Isopropanol, 100% Ethanol,

Formalin, Dimethyl Sulfoxide
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a = [~3 o 1
3.4 IENsANHINUAIALINIATUINTRIL NN

3.4.1 N9ALAYRENaLHN

|
v A o o

nnaufiufaet19siN4andn 1813 sxae9 AUNYT warnnn Inanisiufaetng
azfavesanginsnilinden An Forceps w9m vial NETANANT 10% KOH : 10% H,0, 14
= ¥ 12 < o 1 a aa dl = v a .
FULTRLUUAT LATIIANLIFALREN9IUNA 2 NaRanTiNeANEAde FT-IR (AT8NA1s Formalin
v ¥ v ' | o 1 dl o =2 Y v c dl = c
EeufeauduaznaesldiadruietilAnenielindesqanssrl Wawsaugtnem

v v K dgll tzi [~3 o ' o ¥ ! { o [ =2 a a
W?QNLL@QQQ@QWHV}VL‘U mummwimamﬂyﬂmmm ANNTUNITANTILLANLTELAE

1
¥ ¥ =

monofilaments waaR @ MHBLEaNTEINNZRAAL LRI ENA3E forceps LaTHMmENFATIZIN

u
4

T ldTudiusaatineadlunanan 1.5 ml Eppendorf sini@iasag autoclave Inglunaan 1.5
ml § 100% Ethanol wu93qat] lunstinlianuisnarin DNA 1A%ui iasdudauaes

monofilaments 'QzLLﬂuIsopropanoﬁ%m?ﬁmﬂﬂuﬁmﬂf]‘i_lm[?lm?

3.4.2 MsANEINN microplastics Tutfdin

a

1. vhsathdldiatesinfionmgll 50 asrnaadas Wunan 2 Su

2. 1iFaatnalunnnlefuks

3. thdratnsllAnmsinlulnmanainlaeases FT-IR udatiufinga

4. NPT ILUNILANENIEY ALUNFI0LNIUEARILIUNTZ AN 2899 NI
ALY AN HNTAIINAILIL NI TI09LAR8 FT-IR ileinnNsAAses

5. nMsAeiatnelnanseteaztinfetname naeinTsIaAIes  FT-IR

1AL ATILAZBNUNANITIATIZA

3.4.3 BuunANTIAIIRILN BN IAL]
1. wele Isopropanol  UudlamiLia 1 Mes LaaagFatanandfinaallariusae
nezanilnalas
2. da9ARRENNAENIAITENY X10

3. Mdgenuaflsunsy Motic image Plus 3.0 lun1stiuinann
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3.4.5 MsAnmvnTaneuinluisd

1. Awmmziunlaveutiniagldndesqanssmydianmnsal ScanningElectron

Microscope and Energy Dispersive X-Ray (SEM-EDX)

2. thTunanaAndedas Isopropanol 3 A%
2.1 vhsatirellinlfusiadae Critical-point drying 7 1,200-1,500 Pcal
\{luiaan 20-30 WA
2.2 AAAQEINUU Aluminum  SEM  stubs @98 Conductive carbon
adhesive tapes Tnaifiusednaldlugannmnaidu 1 fu
2.3 LAABL Pt WAY Pd LAR8EN9A9¢ Sputter coater IngIAINMLNURY Pt
LAY Pd TlARBLLUAIaEN9a T ULz a9 11T LARE Y 348 1L
fndaenei 9Ainmsiiafaating

2.4 AAIILPILNABI9ANIIAUBIANATEY SEM-EDX

3.4.6 NMIANHIANNUANNAILUEN bacteria Tunszinzysin
F399@aLU1 Diversity of bacteria Inein1sld DNA Tuillaigiansenizyfdninun
ATz NINAIUINLE DNA faenisldinalin PCR wisenEandmaiiadisegnidin
a di QI [ v ai d? o a [ a
AeLea aNTunuasRugnesn RS e asauLazamnsnin Aw e sinnaiin
Ny = )
UBIULANITHAELATN [llumina
1. @i DNA Tagild DNA Extraction Kit
2. JnAnININ DNA #agilezad Nano Drop Lite
3. WNtFuuasiugnasnineld Primer fnumda V1-V3 hypervariable regions
284 16s rRNA (Hanshew et al. , 2013) nsldmatiadizegnldinaweisalu
1A7R9 PCR  meqadaunistuilauses DNA &y o fldinaadessdion Gel
Eletrophoresis fianukay DNA  Aagdnsizaandanasinlidmszinnelfias Blue
Light
4. 6fin DNA aanann Gel Extraction Kit
5. AR PCR Product #aeilesad Nano Drop Lite

a o

6. PCR #ei114 QC 911 PCR @nAsasael Primer 16s rRNA WANNRARL Adapter
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7. 911 PCR Product slﬁ’u?qwqﬁrﬁw Agencourt AMPure XP beads L‘Wlmflu Library
construction

8. f‘i/mﬂmmw DNA #%¢] Agilent 2100 Bioanalyzer

9. ATUIZAL DNA V%\iumm 28N Library ﬁ’ffaf;lm?;@\‘i Hiseq lllumina platform

10. 423as2AL DNA ?T”wm%ﬁuﬁﬂluiﬂw\l@’m@ FASTQ format

11. i1zl Operational taxanomic unit (OTU) Clustering Tneiiauiugiudasya
Bioinformatics Waz&514 Relative Abundance 284 Phylum wae Genus

12. @519 Venn Plot WA Beta Diversity pngl Software : R(V.3.4.10)

13. AATLHAMNUANFANNINEDFURY Beta Diversity A28&0A T-Test

14. AU Gene Annotation a1n Kyoto Encyclopedia of Genes and Genomes

(KEGG) hazd$19 Heatmap Aaeldsunss PICRUSE2 v2.3.0-b,(V.3.4.10)
3.5 gLaLIAIALEUNNS
szaizinanlun1sfnen TnaduAnwludosheuiuenay 2565 - LAaungEAAN

2566 NANTINN1TANELNT

AN39 1 TEEZIAIAILANT

SLATLINIALUUNIG

nangsy W.A 2565 W.A 2566

ne. /.A. W8 9.A. H{.A. DN fl.ﬂ. L8 WA,

1. WUANANTEMLTN LAY / / / / - - - - -

AANLULNITNANR

ldgj ldl [~3 s 1
2. ANNUNLACLNUAIBEIN - / - / - - - - -

3. MNIINAABILAZTUNNNA - - / / / / / / -
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SLATLINIALUUNIG

nanssy

W.A 2565

W.A 2566

[ARR

B.A.

W.el.

1.A.

=
N.A. NN H.A.

b8

N.A.

a [
4. ’JLﬂi"]Zﬁ?l'ﬂﬁ;ll@LLf\]Zﬁﬂ?ZﬁN’mN@

/ / /

5. apyingiias

-

6. UNAUDHAINUINUINE

7. ALANNANIUIAY
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HANI9IARITad N1sd1TauNAlATIAs microplastics Tuldn UFonanadsanalng
Arduaan lAENaaNLLULNIINARAILALNINITANHIAILALAAUAULNYY W.A. 2564 QU4
A :J/ a ey dl v o = dl v
LADILN RIS WA, 2565 @’muu')Lﬁi"]tﬁ‘ﬂ'ﬂﬁ;lj@@ﬁﬂ&l@ﬂ’]ﬁ‘ﬂm@’m%im%’m’]ﬂ‘ﬁmﬂ’]LW@IW;‘]N

v o

udnnisease tnauainlanaasialily

4.1 MmsAnwsradeyin uSumedianalnanziuaan 4 Aanin
=2 o 1 ¥ a . ! o [ o v o =2
n1sAnEAaeenedn wnutedenslnanyiueen 4 Smdn lavinnisAneiann

nafiudaetinainainudazdsmdna Taun Audn 1813 vae9 AUNLT LaTAIIA

42 uanisAiAsievunalasuaz Microplastics fiwulunsziwizansaassin fas
Lﬂfi:ﬂsi Fourier Transform Infrared Spectrometer (FT-IR)

N1sAIIAAaL microplastics lunszintzamnstesndan e FT-IR nails
ANNNIALAILERE AR FT-IR anademnsnalulsunsy Excel uaasliifiuainaeslalnag
waraRNAN LIS ZaN T84 1511 Ineinn93LAsn el microplastics lungzinnzanmig
2991517 WU microplastics yamaa 4 wiin Téun nalafiamaalss (Polyvinyl chioride: PVC)
Inaelue (Polyamid: PA) Twaalsizu (Polystyren: PS) wasinatedinas (Polyester: PL) Ing
microplastics wsiazaiinnnuiinmanenzsaznsvi U dsslond faselui

4.2.1 Iwalatlanaalss (Polyvinyl chioride: PVC)

wanannslmAadszinni 3 Wunanainianunsoulsilasunnaanialy Tne
NSANAITIANUTaUFeFNe o Hansnizguiy ulapsguazaennmiian nusesansatiuas
¥ Nusegn1IanALa AL Ad Henldluananvnssulnaaziininanluglaesugn
T viotin g0 anenaida s wadinislszniaes AN nalfianaelss luiiuve
fasanflarseiianAneees Ving chioride dsanarelfiindunmesiasnanisveauyudls
Taq1iulARATmUINIIN9AIUNNTUER NN THaNsORAR Polyvinyl  chloride A5 Vinyl
chloride ANANIUNTZUAIUNNTHARNRENTT 1 JUATUAIY  (UFENAY LES NANARAN  |1ia.

2561: aaulal)
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4.2.2 Twaralus (Polyamide: PA) wsaluaau
dunangfininlaainnszuaunis polymerization szndnaialusiaznsnduyise
Imeli  additive Uszuinm  graphite waz molydbdenum  sulfide daaifinantiR 19
dsz@nsnanuinay natalus (PA) vse luaau gnmuwnauninaldnaunudulaain
s39075 11 lelvn Seluaeuianwocluselausiietinunvan (cast nylon) aviansaiziy
g A , o o : a vl 6 o aa
wasidene lidnauuarldifludunse aruaniinuseaguunigelan Tdeulugungings
=3 al al [~ al 1 a = val 1 o
09 120 29ATALTRalANLELTS LUTHEININ NUABLINRNTNALAZLTIAS AR NUAANITIA
. o o - . )y o = o o a
nIauLAzNTALAR aNnEaveula TeaaiunisTuiiueseandian i uaznausng o
oa danldlugnarunssneuis Mdudauilsenavaasrsasansuazginsniuilsgianmng
1 o A 2 Q’J o o s dl £ % < U
| INWed A8 gNNAY TAAUTITWIRNMNINFBINTTANNNUNIY uaztduanian lus (

THAI POLY CHEMICALS CO.,LTD. 2563: aaulail)

4.2.3 Inadlnsu (Polystyrene: PS)
wanaanannisgnAunluadeasnnlanafan 2 Tnananasnataiifiaun
ananslalasanfuauntiunszuunisuanauily Styrene monomer  uaznanaNLly
Polystyrene ludumaugaine aaily  plastic  FhnAalszinni 6 visaanladiiilu
. e v s vl £ o & 1 v
Thermoplastic 11 WAMaNtiA un1suaanmaslan a1n1snaugthdunssqdineisng o lanaw
> o A A c o = PP & = = |
feanns anwuziielanudesoaziiudlaluidauiuten Harutanguneilszunns
a1 bl uan AR nisiuacn ey 1ranaedussqn I TusLARaIN AN ITITATEI
at9nn wnldnandneiainTnaa lezulunisussqanmanenzainnsnlasaansiie
= = - a = = = N P a A
wutu alazunenawas Janiladu wazlandon Geansiwuaniinedniuaisned

nelfiimlsanzi3als (Watana Bhand Packaging System CO., TLD. 2565: aaulal)

4.2.4 Iwalasinas (Polyester: PL)
Aa Wulsdumszsininannnatain aannldiidule Inaedinasiann ey
NUNU kaza N170v I nAnduRanalaatiiaunainnans W 1@adinn Wusy (13

AENNEINANAE a179. 2552: aaulad)
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4.3 Anszvriaunalasuaglulaswanadiniinuluysaausazdanin
nMsALATITY A microplastics ﬁwu‘lumzqufzmmﬂfamﬁqﬁwLﬂd:“"m Fourier
Transform Infrared Spectrometer (FT-IR) TN UTHA microplastics ‘Vzljwmm 4 130 lann T
alaflanaalss (PVC)Inaalssu (PS) wawalus  (PA) wazinaeawmas (PL) Iaaninnng
FATIZIULLNTIDINIUNTEATHNTAS Whatman wazuuuvaalneAI LY Sample
compartment WUINATATIATIELLNTEAHNTR WUInAdlETN (PS) wasTnAeawmas

[

(PL) NY9nimsread kazadandnnsanLiivedInaa lmsw (PS) Tudauaedianisdmsziivy

!
o o =

wenlaanss wulnalofianaalsd (PVC) Ndaninmays uazwulndlatianaalss (PVC) %

Jmdnszaavduii dountsidusulifingcimestandniunis uazninn aznunaie

Tus (PA) vi7a luaau

4.3.1 HANNFILATITRLLLNE AL ALINGS

[ o = a . . dl Y v dl .

FNIATALT 1HA microplastics MWL lWNTLINIERINN789N1A98ILATEY Fourier
Transform Infrared Spectrometer (FT-IR) R1nN153LATIYH 10 Ha28i19 WU 6 Faesing TaN
UvtinieReutif 98 N3N wazwu Polyvinyl Chloride 3 6 snatine Taslszinnaaslulagmn
a1An A Polymer

o o a 3 . ai v b2 dl .

WimIzens 1A microplastics MNUlWNIzINIERIM 7189 AAELATEY Fourier
Transform Infrared Spectrometer (FT-IR) a1nN1334AT1E 10 Faasing Wi 8 Faasinedall

tuineaLuegf 163 NFN wazW Polyvinyl Chioride 13 9 faatine Tnatlszinnasslulagm

anfn Aa Polymer
4.3.2 N@ﬂ']%"“)Lﬂ‘i’lzﬁLL‘Ll‘Llﬂﬁ"axiﬁﬂuﬂixmﬁﬂﬂ%‘ﬂd Whatman

andnszeaq 1in  microplastics AU lunszINIzaMIT891)81A2.LATEN Fourier

Transform Infrared Spectrometer (FT-IR) a1nN153LATIZY 10 Feeing Wusaae19n 1 Tall
4 o3 o |

¥ 1 1 ]
wnuidnas® 218 NFu WU Polystyrene  uazsnat19N 9 T9UMiInegR 190 nFu wu

u

Polyester Inadszinnaasluiaswanin Aa Polymer
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9udnasnn 4iln  microplastics AWulunszinazatnisydnaeLATas Fourier
4 o

Transform Infrared Spectrometer (FT-IR) a1nN193LATIZY 10 Faaeing WUFA228197 6 Tail

wuinagi 124 niu wu Polystyrene Tastlszinnaadlulaswansin Aa Polymer

A13749 2 HANTATIZAULEUALATEY Fourier Transform Infrared Spectrometer (FT-IR)

TUA L . Wwmin a szinnuaslulaswan
o . IUIN GRENST % -
AIRENY (9) ARN
1 'ﬁm‘}_ﬁ 161 Nylon fiber  0.910973 Polymer
4 GTumﬁ‘ 207 Polyamide  0.967640 Polymer
6 GTumﬁ‘ 168 Polyamide  0.984601 Polymer

10 FINA 150 Polyamide  0.980681 Polymer
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44  wan1saAsizviwlansuinlunszinizauisa9yinAaaLA3as Scanning
Electron Microscope and Energy Dispersive X-ray Spectrometer (SEM-EDX)

m?mfmmuﬁ%mﬁmelw‘rmfﬂmﬁﬂ’ﬂéluﬂ@:LW’]:@W’]M@«J%ﬁf;ﬂﬂ@’fﬂn@m‘mﬂ
BLANAT81 SEM-EDX Scanning Electron Microscope and Energy Dispersive X-ray
Spectro-meter (SEM-EDX) wuanlunszimnzaasysin Hastlilas (Cu) wsiiluilsuiuntas

dl 1 [ ! ! Y a
6]1\‘]111 WudumeFatNnIeaay E;lj‘]_lﬁ‘Iﬂﬁ

4.4 HANITIATITATILEINIUIIBENRTIANLAILIATA Energy Dispersive X-

ray Spectrometer (EDX)

FIN9N 3 ANRALTBINANITILATIEIANLFN LB ATIATIANL

- .. e asnilsznay
1ianaE1e  Uuln
O C P Cu Na Mg
1 dumfs 92g 5168 . 1396 934 2501 .
4§ 107g  51.04 : 1339 1041 2506 .
7 "ﬁé‘l’l‘]%?‘ 84 g 41.9 44.75 3.6 242 6.36 0.97
1 31/ 106 g 48.46 48.03 - 3.51 - -
ﬂl’]l,’ilaiil“ll’ﬂ\‘l 48.27 23.195 7.73 6.44 14.10 0.242

a3Alsznay

B9 4 HANNTILATITENL IR e R TIAgAan Tufaet19h 1 Aadaduny3

Element Weight% Atomic% Net Int.
OK 51.68 65.71 320.11
Na K 25.01 22.13 99.94
PK 13.96 9.17 126.53

CuK 9.34 2.99 26.34




F1979 5 NANNIALATIEATNTH IR R NRTanL WAt 1eh 4 AandAdlmLE

]

Element Weight% Atomic% Net Int.
OK 51.04 65.4 464.89
Na K 25.06 22.35 143.78
PK 13..39 8.86 176.4
CuK 10.51 3.39 43.26

A9 6 AN FHnaeIs A eTanUlusiaet 19 7 SiRdumT

Element Weight% Atomic% Net Int.
CK 41.9 51.63 392.19
OK 44.75 41.4 452.04
Na K 6.36 4.1 105.46
Mg K 0.97 0.59 26.79
PK 3.6 1.72 146.7
CuK 242 0.56 28.13

B3N 7 NAMFIAMEHIENL RN ess ninsanL lusae N 1 Ainma

Element Weight% Atomic% Net Int.
CK 48.03 56.45 872.41
OK 48.46 42.77 603.95

CuK 3.51 0.78 52.06




4.4.2 audnpsNaINNIIIATIERNeLNATIA Energy Dispersive X-ray Spectrometer (EDX)

nwiseney 13 Aaesinei 1 AUTAUNLE

784]

B

S88K]

Status Idle CFS:2840  DT:30 Lsec1000  282Cets 3090 keV Det: Elemert-C28

nwilsznau 14 faetinedl 4 AmdnauNnLs



100K

10K]

0K
(1

1o

Status: idie 52362 DTl Lsec 1000  438KCnts 03I0keV  Det Element-C28

nwidsenay 15 Aaesinehl 7 AANTAAUNL3

207K]

18.4K]

138K]

92K lo

69K]
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4.4.3 nwuanasaagnanin lddmenzifsaeases Scanning Electron Microscope and

Energy Dispersive X-ray Spectrometer (SEM-EDX)
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