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nsUsEliuEHNRaunIduazn1sILuNTine Vibrio spp. TuamnmeiasdaLaznanens
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Judoudegaunionelsn nuideidingUsrasaifioSouiisusinanduriesuluomsneia
AnLaraIIMzianed SaNfentsuunviale Vibrio spp. InelunnsTiasnzniy 165 mNA L
Fr8719N9917 Yan wagvosuassnaarlugneiies Siminvay3 Tuaniman uaznes 24 way
48 47109 (n = 3) AeTeviandunisaneitunsnunannizide uarsuunvdadenis
onsdaien TCBS saufunmsseuunsukazn1smaduinedlelna uansinwnuremiavzia
anfiuiunigdundsgeiign Tasvesuassanian 3.19x10° CFU/g uazanan 1.86x10° CFU/g &
AUN LA TN TN IMIERT N TUNNE Yz Tin1RessanUTIandune Tasnguned
48 Fluafienuosiian 1wy newmnealian 2.85x102 CFU/g AinAeUSunqdunie s log,(CFU/Q)
yosanIman aod 24 47109 uay 48 §2lue AU 5.536+0.865, 4.449+0.588 uay 3.387+0.876
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AIUAAY mﬁmeﬁmqaaawuiméuaWm‘mzLaammnmqmﬂﬂémaq a8 Flusegniituddy
N19@d A (p<0.05) Assuundag ey V. parahaemolyticus, V. alginolyticus, V. cholerae,
Aeromonas sp. way Shewanella sp. 4 wdwd enslsaluszuumiaiueinis lagianiy V.
cholerae ‘ﬁﬁﬂﬂuﬁ’]ﬁ%y}%dﬂ’]’i’i%u%]iﬂ@ﬁ’]ﬁﬂéﬂLL’JG]E?E]&J NANSANKENMsnosENsnan Ui
Qauvidelaoensiiodidy wdimosdffinunmingiuuazguinvarnisianieanaudsme
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ABSTRACT

Fresh and fish sauce—marinated seafood are popular in many areas of Thailand but are
prone to contamination by pathogenic microorganisms. This study aimed to compare total
microbial counts in fresh and marinated seafood and to identify Vibrio spp. using 16S rRNA gene
analysis. Samples of white shrimp, blue swimming crab, and bloody cockle were collected from
a market in Mueang District, Chonburi Province, in fresh condition and after marination in fish
sauce for 24 and 48 hours (n = 3). Total microbial counts were determined using the standard
plate count method, and bacterial species were identified using TCBS selective agar, Gram
staining, and nucleotide sequencing. Results showed that fresh seafood had the highest
microbial loads, with bloody cockle at 3.19x10° CFU/g and blue swimming crab at 1.86x10°
CFU/g, exceeding the Department of Medical Sciences standards. Marination reduced microbial
loads, with the lowest counts found in the 48-hour group; for example, marinated shrimp had
2.85x10%2 CFU/g. The mean total microbial counts (log,, CFU/g) for fresh, 24-hour, and 48-hour
marinated samples were 5.536+0.865, 4.449+0.588 and 3.387+0.876, respectively. Statistical
analysis showed that fresh seafood differed significantly from 48-hour marinated seafood
(p<0.05). Identified bacteria included V. parahaemolyticus, V. alginolyticus, V. cholerae,
Aeromonas sp., and Shewanella sp., all of which are gastrointestinal pathogens. In particular, V.
cholerae is of epidemiological importance in environmental health. The presence of these
bacteria in seafood indicates a potential risk to consumers. The study demonstrates that
marination significantly reduces microbial contamination, but raw material quality and hygienic
processing remain essential to minimize microbial risks to consumers.

Keywords: food safety, fresh seafood, fish sauce marinated seafood, Vibrio spp.,

165 rRNA
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Weadunss i evestunisiunidouazes
AAIM1901MS Seiin1sl 35 auene1ms
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stansranuid adananaluylunesasuyn
F10813% uonand demuiieana Vibrio
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2.52831981N150997 wAnA 197 ud
dvBnaneseiunITanategaurEelua1mis
ngLa
AsNsANYD

AsAneniidunsdnvndmeassly
wo HUAn15 (Experimental Laboratory
Study) TneeanuuuiitefinwinisilSeudiou
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15 1(; WA f]:jwn (Litopenaeus vannamei),
it 11 (Portunus armatus), Wag o8uLAT
(Anadara granosa) WAazTIATIUIY 3 &
(n=3) TurneTunazaniedtiu NAaINWAS
nilslusunedles Siminways o
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4°C nowlUiiAsz Mmawseusiogatile
periAngmsinugaurEe T leiidautas
910 US FDA-BAM NS33M81Aans nsunme
Andrews & Hammack 1112 Tp g4 s a8 19
50 ASU s[,a'z:lﬂ stomacher w301 Butterfield’s
phosphate buffer 450 adans Tumeieies
Stomacher i;‘u BagMixer (Intersdience) 119319
Wuasu 107, 107 way 107 1 olulunis
wnzdsluduneunsly

n153tAsIERUTuIMNgAuNnIdsau
(Total viable count: TVC)

1958 11m5514 US FDA-BAM(11-13)
TnodiUnansaratsiioansunazszau 1
1988n5 nuaAUU Plate Count Agar (PCA)
LLazLﬂ?{EJGT’JEILLViJLLf?’JEU@Y’J L mnduadiey
wazuud 35 + 2°C1Junian 48 + 2 Falug
donaiidswuleladl 25-250 laladiiie

WA CFU/g mugnsaatl

YC

N=—2="
(7’11 + 017’12)d

SC fie nasamvesdnwulalaiyiulannanuniziae

n_1 f9 9IUIUNUNIZTOVDITZAUA MR DA NUINTITU

n_2  f9 TIUIUNUNIZIOVDITEAUAM MR 0 NEALNTITY

d A dilution factor wsnNLU

Afidunallasenusadusiay 2 s Tag
Unshtavdndud 2 ity 1 e aavddud 3
111N7 5 waraavasuit 3 ueenan 5 1
Ususuauluddud 3 1uaus wnaaly
Seuft 3 fiewniu 5 axfiansandiavasudl

2 pnduarAlndndiavddun 2 3u 1 A ue

muduavglvusuiauiu 3 Wugus uay
enurailu log,, (CFU/Q) SmsumeTen
ANGAG)

n1swenuazswunviiniie Vibrio

spp. LAZN15ILATIZIBU 16S rRNA

U1A1981939919 (107'- 107) neauu
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Thiosulfate-citrate-bile salts-sucrose agar
(TCBS agar) USunas 0.1 dadans tnaelaia
wazundl 37°C Wunan 16-18 Falus anidu
dunpanwuzlalaillnefiansuifsuun gﬂéﬂq
voulalail sefuAuyy SnuuETNAILLAS
dvodalad snwarfmmwedleladt® shas
JONLASUUUATISY UAYATIVABUAIENE B
fgamiﬂﬂ“f’)

Fowuaii3efiuenlauigvdtnundelu
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Malaysia) vhnsiinUBunafduevesdy 165
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TTG TTA CGA CTT-3") Tnglnsies D1 uag
P2 fanuenauszanas 1,500 bp dadudud
wuganlunisdiasieveynsud sy
( phylogenetic analysis) Lagsg U YU A
(species) maaqﬁuw%‘agimyaalwqﬂgmLLaz
walug 1o

U N5 e7 PCRUTUINTIIN 50 ML
Usy ﬂa‘wﬂyw 10X Taq buffer, MgCl,, dNTPs,
T iLiJ’e){‘V]J\‘i Q‘,Taq DNA polymerase, DNA
template waz11Us1A91n DNase TUsWATY
PCR Usgnau @yi 8 denaturation 94°C,
annealing 50-57°C, ey extension 72°C ANy
SOUT Ainnun AsHade UNEAS e PCR Aae
agarose gel electrophoresis LLasiﬁstW(;aEJ

Gel documentation system (GE-ImageQuant

LAS 500, Sweden) wandn PCR vinlnu3ans
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M 28 GF1 PCR CleanUp Kit (Vivantis,
Malaysia) wazd sngrauidradlolne v
MACROGEN (Korea) grsfuiilaissuifioutu
gm{faga GenBank A28 TUSWNTU BLAST wa
FmTesdriunae Clustawt? TuTusunsa
BioEdit v7.2.18 914 was 19 wNunTany
3¥mun1saae MEGA X Tnela3 s Neighbor-
joining @14 Kimura 2-parameter model*®

N1531AS12%NI980A (Statistical
analysis)

AUBINAAUYEETI (CFU/G) waudu
logig NOUNITIATIEN AsIvEeUANLTuUNA
Guawyayjamyw Shapiro-Wilk test lLag 314
WTureInLulsUsIuAIE Levene’s test
AATIYAATLUANAYBIALREEME One-way
ANOVA uag i3y Lilsus1en nae Tukey's
HSD test fviunseduudfayvnaadin 0.05
Arrpnsadavinelslusunsuadndsagy
NANN33TY

Ysuagdunidsaulueinisszning
N3ZUIUNTIIAUBUDMIIALITN3ADY
AN IATITAT TRV TN (Total
viable count: TVC) PDIFIDENIN TN LAEN
uazana Laun neUm Ui uasvesuasiluanm
an A4 24 F1laa uazaes 48 Halus wua nau
ey wanila g Aunss amgeiian
Tneanznosunssan (3.19 x 10° CFU/g; log
- 6.503) s09a%AaYan (1.86 x 10°
CFU/g; logyy = 5.270) LLﬁ%QyQGU’]’JﬁG] (6.86 x

10°* CFU/g; logy, = 4.836) Tunuzdingunesl
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aunie ulnoe19TAau wasid o«
Jzeza1N1300991n 24 Faluadu 48 Falus

YSunauqdumseiinunlulanasunniu

M13°99 1 HAMTIATIENUTTR AUV e svnluIRe 1w MTNELa

79819 ﬁmmﬁaqauﬁéﬁwm (CFU/g)  Logi, (CFU/g)
n3an 6.86 x 10° 4.836
NOELATIER 3.19 x 10° 6.503
aan 1.86 x 10° 5.270
naneatUaInIu 24 Falas 630 x 10° 3.799
VeBLATINEIIaINIY 24 Falag 8.80 x 10 4.944
gﬂwmaqﬁwmmu 24 $las 4.03 x 10° 4.605
namastiainay 48 $2la 2.85 x 107 2454
yosuATIABItUAINIY 48 229 1.56 x 10° 4.193
gﬂmaaﬁuﬂﬂmmu a8 4l 3.26 x 10 3.513

N19LATITAAIIULANATINISE DR VDS
USunagdunidsau

msmaauamﬁgmLﬁyamyuﬂya ]
Shapiro-Wilk test wuiw%agaﬁmsmzmaﬁa
Wuund (p > 0.05) LagN1TNAGUAIY
LUsUs7UR 18 Levene’s test nua 15 A
wUsUsaunify (p > 005) Slymsinsza
One-way ANOVA Wiaw3suifisuniade wa

N15ILATITRNUINTAUUANA1A UD 8195

edAyneaiasymneeseusenileg ve9
nNauA9819 (p < 0.05) N15TLATIENAIY

Tukey’s HSD wunausieeeanda1UIane

~ C !

Qdun3oTIngInInauaes 48 Falusesnedl
Fod1 & yn19ad @ (p < 0.05) vpug i A21Y
LANANTEMINSNguERTUADS 24 T2lud uay
sevanes 24 Halsfunes 48 il upneng

o w

Aupensluided Ay eadn (ms1en 2- 4)
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3197 2 ALRde (+SD) Guaqﬂ%mmfgaw%ésw Log,,CFU/g) uazan CFU/g anuan1iy

§10879 (n=3)

79814 Log:o(CFU/g) (1ade + SD) NGUAIINYT* CFU/g
#@n 5536 + 0.865 b 3.44x10°
A9 24 Y. 4.449 + 0.588 ab 2.81x10*
MDY 48 V. 3.387 + 0.876 a 2.44x103

* onwaheanulupeduufeiunineis winasiueendudided@ynans (Tukey HSD, 01=0.05)

A15197 3 HAN1TIATIEN One-way ANOVA 203UTUNUREUYRETI logs (CFU/S) Muan1y

Freen
ANURYIUTIUY df SS MS F p-value
SEMTINGY 2 6932 3466 5585 0.043*
aelungy 6 3.724 0.621
57 8 10.656

*p < 0.05 = IAMULANANAURE WilTudALY

M13199 4 HamSUSEULguANAReLUUTUA YeIUSIMARUNTETINANLENIEAIDENY

mitﬂ‘%ﬂmﬁw@: Mean Difference  Std. p-value 95% 95%
(-)) Error Cl Lower Cl Upper

an — A3 24 VY. 1.087 0.643 0.284 -0.887 3.066

an — ABY 48 Y. 2.150 0.643 0.036* 0.176 4.123

A 24 V. - ABY 48 V. 1.063 0.643 0.297 -0.910 3.036

°

*p < 0.05 = IANUBANANAUE WIlTud ALY
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U 2 lelelan way lalatnaudwdes
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wun Wes 8 lelwanfindumuosdoaumn
iy wansrndunuadiFeunsuay fisuss

Wunaudu lnansowns wazduwaniaaaid

Udanelaa

2NN 1 LansdnuauzlalaiiveuaiiseanAlioe1ie1mIvga NSy uueIns TCBS

(n) eladdided Aiuueas nasyy

) Ialat@g vy NTULEs VaULS8U

(@) Taladid@mdadlusaias vauiseu (1) Talatinaudideidasaunas YUIALEN VBULTEU

FowuailiSera 8 leluandiuenle
U%qm'§ﬁﬁuwﬁwmuﬁmﬂ%mmsﬁuéwﬁu 165
rRNA C';’JEJ Polymerase Chain Reaction (PCR)
Tnelalnsiues D1 uay P2 nansmsvaey
(;l,w agarose gel electrophoresis wundinag
weeTugmSueIaUsTana 1,500 bp
lunnlelsian Wethdwuiandlelvndilaly
Wisuieuiudu 165 RNA lugtutoya
GenBank Aa8TUswAsY BLAST search nuan

Wwouuaiisaduau 3 lolwan lawn Shrimpd,

Bloody cockle wag Bloody cocklel 24HR
fenuduiusmaitugnssulnadafuidoly
ﬂfqlm V. parahaemolyticus 1oLy a5\Gum
AnuwTToueY 5N 97-98 Weasldun e
$1uu 1 Telwan lawn Bloody cockle 48HR
dauduiusniaiusnssulnadadu V.
alginolyticus Tnedesidunnnumiiou 99
Wesium wazidedn 1 Tolwan lawn Bloody
cockle-2 24HR fmnuduiusnaiug sy

Tna%iafu V. cholerae Tauiiasdunainy
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wilou 99 Wosiun dmiuidedn 2 loluian
bl,ﬂyl,l,ﬂl Blue swimming crab 24HR Wag
Shrimp2 fimnuduitusmeiugnssulnada
fuidelungu Aeromonas sp. Tnefiesidun
AriniiousEne 97-98 iesidun uasio
5n 1 lolean loun Blue swimming crab (3-
3) fauduiusmaiugnssulnadaduidely
nau Shewanella sp. Inediuasidunaay
wilou 98 Wosidun
Nnnesenduinilelnaves

Wowuaisens 8 loluantaziveinasdedly

2g1 Bloody cockle
Shrimp1

Bloody cockle-1 24HR

Vibrio parahaemolyticus strain TY-41 (MT550813)

Bloody cockle 48HR
97 L Vibrio alginolyticus strain A4 (MT588840)
100 Bloody cockle-2 24HR
Vibrio cholerae isolate Ve Nsongoni (MN907465)
191 Vibrio cholerae strain TYO1 (MT126357)
Aeromonas sp. WR-10 (KU159249)
01 Shrimp2
00 Aeromonas sp. CH-68 (KR149010)
Blue swimming crab 24HR
9| g7 Shewanella sp. strain E05-27 (MN699034)
Shewanella sp. strain E13-18 (MN699060)

99

Vibrio parahaemolyticus strain AKSC10 (MG525096)
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gmmyaga GenBank A281U5UATYH MEGA X
Tnela33 Neighbor-joining wazAN3AILIAN
Bootstrap 97121 1,000 ags m1u3s Kimura
2-parameter model WU31 A@N31TATIUUN
Fefluonlneondu 5 nquwdn laun nas V.
parahaemolyticus 311U 3 lolwian ﬂ?jm V.
alginolyticus T1uau 1leleian na u V.
cholerae 31uu 1 lolaian ﬂﬁj;:u Aeromonas
sp. $1u2u 2 lelaian uaznay Shewanella

sp. $1uau 1 lelaan (nwil 2)

Clade 1

Clade 2

Clade 3

Clade 4

Clade 5

Bacillus cereus strain B105 (KP966475)

0.03

Blue swimming crab
Outgroup

MW 2 wansaneITanmsTNiuesiauninsTenulugiuveya Genbank

(Bootstrap 913U 1000 A3 7ANI5V89 Kimura 2-parameter model)
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3yivlnvesgAunigesalided iy lng
MNNIATIIT YT AuNToTIu (Total
viable count; TVC) anu1nsgiu US FDA-
BAM WU 91MNsnsiaaniiuTinig Auno g
fanlolToudsufunquitniunisnes 24
uaz 48 T1lug wudaaiudaes 19iinunis
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