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Abstract
The study of accumulation of heavy metals (As, Cd, Cr, Hg, Ni, Pb) in hard clam
(Meretrix meretrix, Linnaeus, 1758) living within coastal area of laem phak bia receiving
effluent from phetchaburi municipal wastewater treatment system, laem phak bia sub district,
ban laem district, phetchaburi province. The concentrations of heavy metals of hard clam
are studied experiments; hard clam tissues, boiled hard clam tissues and sea-soaked hard
clam tissues. This sample collection was monitored and recorded at the lowest sea levels
in September 2012 (rainy season) and March 2013 (summer season). This study has
found that hard clam shows statistically significant effect on heavy metals concentration in
hard clam tissues, boiled hard clam tissues and sea-soaked hard clam tissues. The highest
average concentrations that where recorded where of Arsenic, at 30.29 micrograms/liter (As)
found in sea-soaked hard clam tissues. The lowest average concentrations were found to
be Lead, recorded at 0.015 micrograms/liter (Hg) and found in sea-soaked hard clam tissues.
These records do not exceed the present environmental safety standards. The hard clam in
the treated water from the wastewater treatment system within these coastal areas are all safe
to eat, in being edible and do not cause any harm after consumption
Keywords: Heavy Metals, Hard Clams (Meretrix meretrix, Linnaeus, 1758), Coastal Area of

Receiving Effluent, Wastewater Treatment System

uniin
T U "
ndgyniininifoualiiiwssyd
ws:mmmﬁawswﬁ”ﬂaQﬁ'ﬁﬂsaﬁws:wﬁﬂimﬁ
writfymshiFauihmways nmsdaadlasmns
AnE1ITunasNAWIFILIASANY 1 2533
IﬂUl"ﬁ%é’ﬂmﬂ“ﬁmﬂiuiaﬁﬁ"lajsjdmﬂ iUl e
\‘hﬂnnﬁuﬁLLazﬂi:%ﬂ'@ml“ﬁ'ﬂ'wmﬂ’lﬁ%ﬁﬂmi
AATIsNTaTIwsIIN@ [1] nesmasd
a Aa A , & oA A
mms*’nmagmnmmamuvmLﬂaauﬂ"lﬂvlmu
Aunainislasnisnsesvinelatdiaan
KR RUHIWIEN NI EARAALIAN IV
myazaulanzninazayluihaiiauazluainay
- & Ao ¢ da o v
nougadd 1A tdunsadiiniouunls
&) s aaAa AI U a
AT HBININNIIFIBIaaa Nl aN
Tywinafisn1saiuniinsialaglanizainu

lanzuinuazamagoudywinafisnisain

RIUIANDUVDIUNAIUIUUG [2-4] A%
o & { )
mMIAnwINIRzRUlansninluihallaveuaay
A & o & a A . A o
sodudaiassgiaiidungauszdiag
A & A 3 A
VSRR T oINsLalassnsy G911 3ea9
wanuslaaiduitwindszuslatla 250 au
wazafnwld 2.30 awuwn Gnoldans
Gonuaay 185.49 UN/AU ﬁmﬂuyamé'@fﬁw
dszanmanaz 18,400 v/l [5] wanaind
gaunisusvendszinTanuesszuuinua
ﬁnL%'U"gmm"nmmmﬁﬂﬂﬂ'@ﬁnqmmwﬁw
ﬁwuiamﬂﬁfﬂﬁLﬁ@mnﬁammymmﬁamui:‘uu
ihiaddasgnziaazlidalwifadynimediu
YANENWININZL 19101915009 7INTIR
TLUURNAAN YT U HINZLATIND 9T T2 09
A o o v o ' '
wWarnauaaulSudseniuualaz liginads
gumMwiazewpraIguilnaaalddan

65



JNsaIsUMdNENdaASUASUNSIIscU (anundnenmaasiainalulad) UR 7 auun 14 nsnQAU - suoAy 2558

IngussavRYaIN1SIdY

1. dnmdSunansasaulansninlunas
aruuSmR i danzafsessuiifisan
szuuﬂwﬁ'@ﬂf’]L?ﬂ"qu"ﬁumﬂmmﬁaamsﬁ

2. ynmaSouifisunsazanlancaninly
mapaduAusaaTIMAsR T amu
sysumnafldldsessuihfsanszuutie

3. @nsmsimesaauiinlulsusslosyd
(MOHARUAN) WATNIIRAAITNLTUT U DY
Tavewinlaomsusinea

Fsatiun1s3de

1. Anddnm

nsAnE1IS MR uisieidinsia
wnandniialassnis@nusdsouas Wauwn
Fowradenunandniis swuiilasunann
WeTe3 dnuaunandnidy §1unethuunay
T3 @%aéuuﬁﬁm:ﬁgm 14°42.240’
wile 19 14°43.480 wila wazaadige
06°17.780° @aziuaan 4 06°19.271’
azinaoan mauaqu'ﬁuﬁ 1,250 15
GInwi 1

2. A NuaI889

mnﬁuéﬁaﬂwaiuﬁammﬁﬁwmm%qw
2 9gna ﬂi:nauﬁmqgﬂu (LAUNUEILH
2555) uazngion (1nauiluiay 2556) Tail
ﬁm’m"ﬁﬂﬁa;&aqmmﬁLLa:ﬂ’%mmﬂfmu 30 1
FaunaITInIaINTIYI 9InnTNgqiuuing
Lﬁawl,ﬂuﬁaga’lumﬂﬁuﬁmsml,l,a:l,flu
MUNUTBINQNA

3. oUMaY (Meretrix meretrix)

3.1 MINUTILTINAIDEINNDLARL
msfusununasasulfidming 3 au

warldgunsalasnaiie lasiiusiuiiy
vanmoilinzialasinise aaud 200 a3
Iy auvl,ﬂm:ﬁy‘aﬁ'm:l,amﬁwq@ (dyzanm
1,000 Lu@9) szmsmamqwamﬁuﬁuﬁ

66

TA39n139 B9N153909092L ULa BN
%amé‘wm@l%ty’m']fu NIOIUIAA NG
4 udiway Wuawly

3.2 MIATBNADLNBLAAL

dagasuiifivsiueld $uan
3 fAlansudean wideanidu 3 nassd Ae
1) weavasuiiviiuswldaiusssad
$wam 1 Alansu Fmsunzwdenudiiiavos
Lazvinnnsiadunasinludaneuasudae
NITUaNad 100 UaRAAT 2) wauaauaw
laphwesaaudwiw 1 flansu (ldswaden)
duiuinie 1,000 faddas uszziom
15 wit MbliiBuudrmsunzdonusiite
3) wegasuuttiinzialagdinesasy
$wam 1 Alansuiinza 1,000 addas
uwrluszasiam 24 alus udavhmsunzdden
waLilonasaniniiiovosasuny 3
N1 NanasuITlanInaIaanuazuITlang
wanEANTIimEn Geaan udeiaiiaiie
wazinludinosasulundosnaiwdn
punnd -4 aveloaldes  udhaled
ouazinludmasasusiiaz¥i Central
Laboratory Thailand (ISO/IEC 17025) @il



JsansumdnendeAsunAsunsdlscu (anundnenmaasia:inalulag) UA 7 avuil 14 nsnmipu - suonAu 2558

PINIAUNTTUT

aoiisushiiniFoaaasens @ 5
F ——— — ——e

=i

=

A o .
ansu qttig} ‘

0 20@¢'400 600 800 1000 m.

18.5 km. of @ 40 cm HDPE Pines

P & A : o A A o oA o » o oA a d
2NN 1 ‘W%‘Y]‘E’]EJEIG‘Y]:L@memﬂl,‘]_lUﬂiﬂdiuu’mdﬁ]’mi:UU‘U’IU@lu’lLaﬂ’qu’ﬁuLY}ﬂU’laLﬂJadLW‘ﬁi‘]_ﬁ

1ATIMIIAN N ITURAL WA IR ANWARNANLT Y DUHBINIIINNIE T IFURLRANEALD Y

gnatnuLray fiTmi‘mwmq'%

0005%,,

000%Y,,

000s¥,,

000 b,

000EY,,

18000 19000 620000

1,000 LA ¢
013 tné
1 507 Lu Py n ;

R
‘
500
N &

500 LuAT

18000 19000 20000

Al 2 mytmuaafivdiedne A) qunwihlanzwin B) qunwauasnau



JNsaIsUMdNENdaASUASUNSIIscU (anundnenmaasiainalulad) UR 7 auun 14 nsnQAU - suoAy 2558

4. mafiudagheimeta

mafidagneinsiatsn mimime izt
ﬁﬁﬂmlu"ﬁwL’;mﬁﬁfwﬁugaqmam{maﬁwq@
3 (A-B-C) sruzudazizozil 5 94
1 dn LLa:LL@iazﬁmﬁNﬁ'u 200 WA Ao A:
J2ueW19nTIods 200 LuaT (A1-A5)
B: 3z8211991nT1wils 600 1WA (B1-B5)
C: 28w IR 1,000 1WA (C1-C5)
GINIWA 2A Fn1ILRUIIVIINGI0H14
Tnsadouiuenow 2555 (AQHu) wazifiow
fiwaw 2556 (ngieu) laslfmaiindaing
Wawe 1 a3 w@unseluein 1:1 $wan
5 JaRans Lﬁu%'ﬂwﬂuﬁaLL*‘ﬁLﬁuﬁqmwﬂﬁﬁmdﬁ
“4 pymwaldus w1eaeg19%INnTLe
solu310 3197 Central Laboratory Thailand
(ISO/IEC 17025)

5. N133LASIENAI10819W YA U
wazimzia

asiassilansuinazanluiioio
waztinasaaULasinzLaineuiTng [6-
7] V‘hmﬁmﬁzﬁqmmwﬁ’tﬂamwﬁfﬂﬂizﬂau
Mod1efioiin dwaalon dlasidow
fisan mAniia uazaznalagds Inductively
Couple Plasma-Mass Spectroscopy (ICP-MS)
W8e Inductively Couple Plasma Optical
Emission Spectroscopy (ICP-OES)

6. MIthuGIag9ARATNa®

6.1 NITINUHRMTLALGIDE1IA®
Aznan
G20819A%AZNAULALIIVIINAIIIIN

mofanzialasansy aoud 200 wasdwld
wmzﬁ'&ﬁwmaaw”hq@ (dszunm 1,000
Was) MnueIeMAUNIUINMaEY 4 19
MMUAUTILARALNAULILFNAREA 2 TeOL
ANWAN A8 0-15 WAz 15-30 LTUALNGT
GInwd 2B mauaqmﬁummamw Tawld
NaWITANUNTE 30 LOUANAT LAUAI8EN
aumnau‘ﬁLﬁuvlﬂuldqawmaanﬁaﬂamnvﬁ

o\

68

An1sifivuaznen 2 ade lungdu
(tAawunueu1uw 2555) LLa:r]@%au
(\hanilwiny 2556)
6.2 MIANATILRAIDLIARALND
idetsfuaznauiliivsinnwls

Do

RanaabunTutduszoiian 2 1en RaIaNI®

o o [l

WA0819aRATNaNUA LAz B ATIA L9
Auaznan 1w 300 N3N ﬁwmﬂdqawma?m

D

a

Aaaaanlinsfnwlanenindsznavdly

' 6

fonseriin duaaoy dlanduy ddsen
ArinLn
amuitmInimuali (EPA Method 6020)

a & o ' a .
Anziaadnilauiaiad Inductively Couple

LAZAIASNT LASHUAUAZNOY

Plasma-Mass Spectroscopy (ICP-MS)
gawlangminlandiow (cr) [935msfirnualy
(EPA Method 6010B) 3tA31z#aqad9
Imm’%aa Inductively Couple Plasma-Atomic
emission Spectroscopy (ICP-AES)

7. MIIATILINIEDA

AMTIAIITANIRTAveIlannin
IuRARULARZAITNARDI LT RN ALTINTI AU

(Description Statistics)

WaN1539Y
1. iegAAL (Meretrix meretrix)
1.1 ARYARUAINSITNTIA
AranuTudulancuinazanluiiiaiie
LRZINMBUARUANTITNTIAN AN ULANGAIINY
qgNuﬁmm:awiam%ﬁﬂmnﬂimg}%’au
A o & A o A A
Falanzunaranlulitotbovauasuia1iasy
6 a 1 s 1 a a 1 [
a1siriniviiny 15.56 a1fniiatvinny
04.12 @uaaleNiyinny 03.31 @1aznn
WiNAU 02.26 @1lasiiouiinny 01.16
wazA1Usanyinny 00.20 lulasniudedag
ANa10y lanzunnnazanluinainesasy
a ni [ a 1 o 1 a a
fanadoasioiniyvinny 03.42 dliniia
LYiNNY 00.65 @1@znaLyvinny 00.44
Alaslourinny 00.28 A uwAALINLHIAY



JsansumdnendeAsunAsunsdlscu (anundnenmaasia:inalulag) UA 7 avuil 14 nsnmipu - suonAu 2558

00.17 uazddsanivinny 00.02 lulasnsu
@9RAT MUEGU FIANTIN 1

1.2 “oUARUAN

drauidudulanzninazaw
Twilaifauazrinnesasuduiianuuandnsiu
qg]Nuﬁmia:aﬂam%ﬁfﬂmﬂﬂ'jmg}%au
Falansinazauluilofiovasasuianais
o1 inAiniyii 11.52 eaziwindy 03.72
Adniiainny 02.31 duaallauiiny
01.36 alasillouinny 00.95 wazdndsen
winny 00.29 lulasnsudedas end1eu
Tanzwinazauluindinevasuiidais
o1 infiniyii 02.43 eaziawindy 01.07
Auaailuurinny 00.73 alasidisayinny
00.28 diniiawinny 00.14 uazAdsan
winny 00.04 lulasnsudedas end1eu
Gae5199 1

1.3 vesasuLHNELA

fenudutulansminazanluiio e
wasinnesasuLTiInzadauuand19in
qg]Nuﬁmia:aﬂam%ﬁfﬂmﬂﬂ'jmg}%au
Falansinazauluilofiovasasuidnais
g15iwiiniyinny 30.29 drfintialinny
02.04 dwaaifourindy 01.31 dazia
Wiy 01.22 enlasifisuvinny 00.71
wazA1Useivinny 00.15 'lulasnindedas
arudrey lanzminazauluwindavasasy
feadvansisfingindy 02.17 driinifa
Wiy 00.45 enlasiflouivinny 00.14
@10sNMARY 00.13 druaaidouirinfiy
00.10 uazdusanivinny 00.02 lulasnsu
@9RAT MUEGU FIANTIN 1

2. dﬂqmmmfﬂamwﬁn
ﬂ'wQmmwﬁﬂam%ﬁnu’%nmﬁuﬁmﬂE'Ia

neiaunan ALl sfisessuiifisanszuy

(2
o g o

‘]J’I‘]JG]%’]L%ﬂ‘g&l”ﬁuLﬂﬂUﬂmﬁmLW"ﬁiq% WU

' 6

fosiin duaaoy Alanduy ddsen

A a

' < oA A o
ANUNLNR  BRZAIRNEZNY JALaadnIny 0.18

0.01 0.03 0.01 0.03 uaz 0.03 lulasniw
Ga8AI MuURIaU

3. aqmmnlanzvinluanaznan

@hqmmwaum:naummﬁIamLaLmauﬁﬂ
s miufimeilinsafisesiusiifisan
nuuﬂﬂﬁwﬁflL'&'quumammﬁauwmq%
WudNA1eNstsin Awaation drlasiiiow
frsan ediniia uazAtazna luduaznan
wuinfidadointy 3.49 0.03 11.59
0.02 3.35 uaz 19.25 Nadnsudenlaniy

MUIAU

dguuazafiustuna
NNNTANBINNTRE AN AR TR AN R EY
dsznaudlsdtensioin druaaiiiow
dlasfloy d1dsen eRnifa wazd1az
lwilaifanapasuiuians (eow3suiey
AuRuiimsdonziaunaunda druaunaunaa

o A

sunafios SamSaaTa [8] WUARAANE
ﬁmmzaumaﬂammﬁnhtﬁaLﬁa%aymguﬁga
nmedinziaunaunga lasfiazauluitede
maﬂela"uLL’ﬁﬁ']Mﬂﬁqmaaawuﬁmﬁ'amﬂ
asUaNTTTNTAUaLio HanasaduduTINA
emsimesasuinuiimetalisunsnag
anutuduaadlazrinadld udz1u1Inan
anudndulanzusnlasdandy irudeinu
fuRuiimiodenziaunaunsa tdavianis
Mo U B UAUAINIAIZIUTBINITENTIY
FITITHBFVUNSHUILITUEINS [9-17] WU
wegaaULS AT o Nz aunandnide
ﬁwﬁiaﬁuﬁdmmwuﬂﬂﬁmﬁ']L?{U‘gmm
InAUNaLilp NI ag’mm%mﬂmgmﬁtﬂu
seaulsznenaslussauwIWITa GeanTen 1
Tifanuuandrsnmsdnsilansninlunas
goorh 6 Tha USnoiudmeilmeaunay
cTﬂLﬁyﬁsaﬁuﬁwﬁdmm:uuﬂwﬁ@ﬁwLﬁs’qwu
waunaiflonwssyd ldun wenuass (Anadara
granasa) wouaALTiiad 1 (Marcia hiantina)

AT

69



JsansumanendauAsuAsunsdlsau (anndnenmaasiainalulag) UA 7 auuf 14 nsnmAu - suotAu 2558

1 duaduanududulanzninazauluiiaila (ug/l, wet wt) uazinluer (ug/1)

=p.

1379
wauaay (Meretrix meretrix)

Wouaau | nama | ok Tanewin
asitn | wamlen | Tasdlen | dsen | #nuia Az
(As) (Cd) (Cr) (Hg) (Ni) (Pb)
auzITn | ngeu Wafla 20.06 05.23 01.77 | 00.24 | 05.94 03.09
Mé fgian Wafla 11.06 01.39 00.55 | 00.15 | 02.30 01.43
Auady | 1556 03.31 01.16 | 00.20 | 04.12 | 0226
BTN Wnlun 04.30 00.22 00.42 | 00.02 | 00.94 00.73
n9iau sinluen 02.53 00.12 00.13 00.02 | 00.36 00.14
Auady | 03.42 00.17 00.28 | 00.02 | 00.65 | 00.44
dial fgHu Wafla 14.11 01.63 01.15 | 00.35 | 02.50 05.72
ngiau Wadle 08.93 01.08 00.74 | 00.23 | 02.12 01.72
Auady | 1152 01.36 00.95 | 00.29 | 02.31 | 03.72
fgHu e 03.23 01.22 00.38 | 00.06 | 00.16 01.43
nQiau et 01.62 00.24 00.18 00.01 | 00.11 00.70
Auady | 0243 00.73 00.28 | 00.04 | 00.14 | 01.07
wish | ogetw | dlafle | 49.90 01.39 | 0089 | 00.16 | 02.05 | 01.23
e agion | laide 10.67 01.22 0052 | 0014 | 0203 | o01.21
Auady | 30.29 01.31 00.71 | 00.15 | 02.04 | 01.22
fgHu Wnlun 02.60 00.11 00.15 | 00.02 | 00.47 00.13
nQTau sinluen 01.73 00.09 00.13 00.02 | 00.43 00.12
Auady | 0217 00.10 00.14 | 00.02 | 0045 | 00.13

o P 3 ' v o o & o v a A2 &
wanaayu wilafl 2 (Marcia marmorata)  HrwdgezuuihdadeildvTnmndnsuiy
o a4 3 X 3 9 & 4 3 o & 4 o &
WouARUTHAN 3 (Katelysia hiantina) wapaau  WunTIuRInziaunauindenTaITuRINean
wiaf 4 (Katelysia marmorata) uazweniiuy  sruuihdaiidsguswinauiaiionnsiyilu

(Phaxas attenuates) wummisﬁﬁﬂmﬂﬁqm qgﬂugpmﬂﬂﬁm

Ui [17] nnsdnsazwedl nguiing
azaulavzninannnitgaiemiasannluggru
a a g/ o Y a ¥ = dl a

s amhdwinlifieszdsveafoiiieain
AanTsugurkiladwTIyILaziloinNTIuny

70



JsansumdnendeAsunAsunsdlscu (anundnenmaasia:inalulag) UA 7 avuil 14 nsnmipu - suonAu 2558

] ' A o & & 9 . 3
a1390 2 dafsnsszaulancnsinluitalbavanasy (Meretrix meretrix) (Ug/l, wet wt)

WIBUNEUAUNUNS NI UL AURANN AL AN AT N

arik/anasgn Tanizwsin
aswiin waadsy  Tasudaw isan @z e i

(As) (cd) (cr (Hg) (Ph) (Ni)
ROUNAUATNTTING 15.56 03.31 01.16 0020 0412 0226  uwwawdnidy
HOLARUAUTIINTNG 06.20 00.57 00.49 00.03  00.37  00.81  U®WANN&AQ [8]
NOARLAY 11.52 01.36 00.95 0029 0231 0372  uwwawdndy
HOUARLAY 05.23 00.54 00.85 00.03  00.64  02.67  UWANNAA [8]
wanaRLUTIMELa 30.29 01.31 00.71 0015  02.04 0122  uwawdnide
waARLUTIMELA 09.45 00.79 00.63 00.03 0054 01.28  uwaunaq [8]
NIENTNNIIGY (9] 2,000 500 1,000
Department of Health [10] 3,000 1,000 4,000
EC [11] 1,000 500 1,500
FSANZ [12] 2,000 2,000
FSVPS [13] 2,000 200 10,000
HKEPD [14] 10,000 2,000 500 6,000
MIFAFF [15] 2,000
US FDA [16] 4,000 1,700
China [17] 1,000 100 300 500

Iaw:%ﬁfﬂa:wuiﬁﬁ@iﬂm‘?uﬁﬁﬂmﬂﬁq@
& 6 a al v a o % 1
Faansernnilassaimtaddudauninlans
shadug wazldauirndesaansnisdiniw
WanauaaufkaIwIslasmInsas wigladnaan
LATHUIHIRLT188NI19N18ARBALIAN
=2 o a a & A £
PnAansazaulansninlutitatbanauaay
Aa a ¢ A & A o
ARSI e sinazanluiitaLtanasaauNIn
g % a dgl' aiaiﬁ Id
aulldrs Usznaunuusawnnnansln
V- 4 o o o d
WuNI09 R IFITUTURNHIBN TN TAUAIN
A A 2] '
m@mﬂmmsu“}gmmﬁauwmq%ﬁmwuayjlu
a A 6 a A 6 £ 1
sUv0IRITBUwNIduazaIvaiunid Tdun
wignwan adslulatase luduuaziigw
fsm‘mﬁmﬂsmé’@gﬁmm:memLLum [18] 718119
[ 4 a a g’ a a 6 a
aswiin (As) lwinziedvSunmensiadin

agszwing 1.0 - 1.8 lulasniudeRasuazain
= . & a A A '
mmnmawmaawum‘[aﬂmaLﬂaaﬂiaﬂwuag
1,500 - 2,000 ug/l [19-20] &wmdnlane
mﬁnﬁa:aﬂu@umﬂauwuiﬂm:ﬁaﬁmumﬁq{ﬂ
A Aa @ . A o ~ o A
19.25 Faansudailansy Telansninfiazay
Iuduaznanliinadaniszzauvadlansniin
A‘ dl L= 1} & >
luihottonosaavuazlitduanasng
fananARUNIBFAININAYN [21-22] Nendy
R A v X 4 e
U unTodinsiaunaNintdoNsaIsu
ﬁwﬁommzunﬂwﬂ'@ﬁwLﬁﬂ’gmmmﬂmmﬁaa
meifs
2 o & A
nsanEInITazaNlanzwinluiiatta
wazuInasUsznaudlisd1ansLsin

1 = ' = '
ATLAALN BN ﬂ’]IﬂSLﬂJﬂ&l ardsan



JNsaIsUMdNENdaASUASUNSIIscU (anundnenmaasiainalulad) UR 7 auun 14 nsnQAU - suoAy 2558

Afiniia wazdA1azn? wWuitddnensiwin
A ' o A Aa
wnigausza1saniasiae lapARnIazay
ImﬁaLﬁamwa”mvﬁﬁﬁmﬂﬁq@ 3098981
WaltlarauaauanusIsNTanasiiatiianay
o 9 o o A v
ARUAN ANNAI9Y TIndTRzENlanswrinly
A A 4 ' ' A A L
viatdauazinvaylinandrsaniuwnaais
NUAMNTITNTNG  WAZ UM TINROIARUNT
iz ldaunsasaa T uTuraslazningle
LARINIINAAAITN LT N T ulanswnN
TagAsmsey WarnmadSoudiouan Tyt

Llana1sa19dy

yaalansninfigzauluniiofenasadunuin
feglwnominasgumansofiussihlu3lneld
uazliduduanodaguniwaslng
AndinssuUssndA
’ua"uauqmgaﬁ'ﬁfﬂﬁwmLLa:Imamiﬁnm
LazATuRowadeunanAndusuitasaunann
WRT duawmauindy s1neTuunan
VRIANTILS ﬁaﬁum&uﬁunu’i%’ﬂﬂ%ﬁ

[1] Jittisa Ketkaew; Patompong Leksomboon; Tapakorn Luangaramvej; Tuptim Jarusreni;

Adam Hoyt; Jame Loy; Michelle Ly; & Silvia Zamora-Palacios. (2012, March).

Assessment of Laem Phak Bia Environmental Research and Development Project’s

Outreach Program. Worcester Polytechnic Institute, Chulalongkorn University.

[2] Miren Cajaraville; Maria Bebianno; Jualian Blasco; Cinta Porte; Sarasquete Carmen; & Aldo

Viarengo. (2000, March). The Use of Biomarkers to Assess the Impact of Pollution

in Coastal Environments of the Iberian Peninsula: A Practical Approach. Science of the

Total Environment. 247:. 295-311.

[3] Hamad Alyahya; Amel EI-Gendy; Saleh Farraj; & Magdy El-Hedeny. (2010, May).

Evaluation of Heavy Metal Pollution in the Arabian Gulf Using the Clam Meretrix
meretrix Linnaeus, 1758. Water Air Soil Pollution. 214: 499-507.

[4] Ngugen Phu Cam Tu; Ngugen Ngoc Ha; Testuro Agusa; Tokutaka lkemoto; Tugen Bui Tuyen;

Shinsuke Tanabe; & Ichiro Takeuchi. (2010, Jun). Concentrations of Trace Elements in

Meretrix spp. (Mollusca: Bivalva) Along the Coasts of Vietnam. Fisheries Science. 76:

677-686.

[5] Sateinpong Khowhit; Wasin Inkapatanakul; Onanong Phewnil; Anukorn Boutson; & Kasem
Chunkao. (2014, December). The Coastal Water Quality Change by Effluent

Discharging from Phetchaburi Municipal Wastewater Treatment System: The King’s

Royally Initiated Environmental Research and Development Project, Phetchaburi

Province, Thailand. Environment and Natural Resources Journals. 12(2): 58-65.
[6] APHA, AWWA; & WEF. (2009). Standard Methods for Examination of Water and

Wastewater. Washington: American Public Health Association (APHA).
[7] Association of Official Analytical Chemists (AOAC). (2005). Official Method of Analysis.

15th ed. Arlington: The Association of Official Analytical Chemists.

72



JsansumdnendeAsunAsunsdlscu (anundnenmaasia:inalulag) UA 7 avuil 14 nsnmipu - suonAu 2558

[8] ‘&fioywis a2fia; 26w BeaWauINg; a30wId Walka; aunsol qmé’uﬁf; WA LNBY IUNTUMm.
(2557). anudutuveslanswin (As, Cd, Cr, Pb, Hg uaz Ni) Tuitadavosasy
(Meretrix spp.) L3Mmuilinziaunaunda duaunaunaa sunafies smiaana.
o Aaﬂﬁ’liﬂ’lﬁlﬁ":?ﬂ??f’lﬂ’liﬂ%ﬁﬁ 52. uMIINAUNBAIAIENT, 4 - 7 Q&/mwyuf
2014, wih 311-320. NIINWY: UM AINYRUINHATANEAS.

[9] NIENTWITIUFY. (2529). Wiz galansrinluams. 1w YszmAnIznI s Imgy.
atfufl 98. nIEnTIe.

[10] Department of Health (South Africa). (2003). Regulation Relating to Maximum Levels for
Metals in Foodstuffs : Amendment. No. R, p. 358.

[11] EC (European Commission). (2006). Setting Maximum Levels for Certain Contaminants
in Foodstuffs. Commission regulation (EC) No. 1881,/2006. Official Journal of the
European Union.

[12] FSANZ (Food Standards Australia New Zealand Authority). (1996 ). Australian Government
Publishing Service, Canberra.

[13] FSVPS (Federal Service for Veterinary and Phytosanitary Surveillance). (2015). Retrieved
Jun 6, 2015, from http://www.fsvps.ru/fsvps/main.html?_language=en

[14] HKEPD (Hong Kong Environmental Protection Department). (1997). Marine Water Quality
in Hong Kong in 1997, Government Printer Hong Kong.

[15] MIFAFF (Ministry for Food, Agriculture, Forestry and Fisheries). (2015). Retrieved
Jun 6, 2015, from http://eng.kfda.go.kr/index.php

[16] USFDA (Food & Drug Administration of the United States). (1990). US Food and Drug
Administration. Shellfish Sanitation Branch, Washington, DC.

[17] w&fgswas 9fa; inwa uniuda; 28w Bsadauna; avawdd Haila; uaz aunInl
qmﬁua{. (2556, nIngIaN-twaN). MsanwranuduTulanznin (As, Cd, Cr,
Hg, Ni uaz Pb) seaulwilaianassosrhfiiuld vsnaiuiimedmasfisasiuinia
ﬁ]ﬂﬂizuuﬂ’lﬂﬂﬁ’nﬁﬂ’gmu mﬂmmﬁaam’mﬁ Tuwaduaunandnide §1nethuunau
PniawaIys. 119w Inglng. 28(2): 17-26.

[18] Meinrat Andreae; & Philip Froelich. (1984, April). Arenic, Antimony and Germaium
Biogeochemistry in the Baltic Sea. Tellus. 36B: 101-117.

[19] NAS. (1977). Medical and Biology Effects of Environmrt Pollutants: Arsenic. National
Academy of Sciences, Washington D.C. UAS.

[20] James Sander. (1980). Arsenic Cycling in the Marine System. Marine environmental

research. 3(4): 257-266.

73



JNsaIsUMdNENdaASUASUNSIIscU (anundnenmaasiainalulad) UR 7 auun 14 nsnQAU - suoAy 2558

[21] wfoswes 319%0; 1w Funiuh; 2fu Baadawng; asewd fafla; uazayniol umé’ué
(2556, NINYIAN-TUINAY). msﬂmmmmwmuiw vmn (As, Cd, Cr, Hg, Ni
uae Pb) luduaznan usmuizedinziafisesiuinfisnnszuuvadinge
TUTHNAVIALTBILNTTYT: Tassn1sAne3souasnamdouiasouunaniniis
Suilosinanwsz o3 Tswiawaas. 19w Inelng. 28(2): 27-36.

[22] Mahd Harun Abdullah; Jovita Sidi; & Ahmad Zaharin Aris. (2007, July). Heavy Metals
(Cd, Cu, Cr, Pb and Zn) in Meretrix meretrix Rdding, Water and Sediments
from Estuaries in Sabah, North Borneo. International Journal of Environmental and
Science Education. 2(3): 69-74.

74



