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Health Risk Assessment from Aquatic Animal Consumption in Cadmium

Contaminated Area, Maesod District, Tak Province
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Abstract

The purposes of this study were to perform health risk assessment from aquatic animal consumption in
cadmium contaminated area and to assess acceptable daily intake (ADI). The study found that the highest
concentration of cadmium was detected in the Swamp Eel (0.274 mg/kg), follow up with Pond Snail, Batrachian
Walking Catfish, and Common Climbing Perch contained 0.125, 0.110, and 0.100 mg/kg, respectively. Cadmium
contaminated in Swamp Eel was exceeded food safety standard of Thailand (< 0.2 mg/kg). The highest
Chronic Daily Intake (CDI) was examined in the Swamp Eel (1.30 [lg/kg-day), following with Pond Snail
(0.59 g/kg-day ) and Batrachian Walking Catfish (0.52 Lg/kg-day). According to human health risk assessment
the hazard quotient (HQ) from eating Swamp Eel was 1.3 which is higher than one. Whilst hazard quotients of
Pond Snail, Batrachian Walking Catfish, and Common Climbing Perch were 0.593,0.522, and 0.475, respectively.
As aresult of this study, adyerse health effects may occur and remediation isneeded. According to ADI calculation
Swamp Eel could be eaten lower than 8 meals per month whilst Batrachian Walking Catfish, Common Climbing

Perch, and Pond Snail could be taken lower than 16 meals per month:.

Keyword : Cadmium, Health Risk Assessment, Aquatic Animal Consumption, Mae-toa creek
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4 fufimsinyns Q.17 ﬁw,mzﬂeuﬁu 98 37 37.9 16 40 35.5
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1. Certified reference material 70% recovery 8¢ fortification 80 % recovery
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2.4.1 M3tlsziuTIANAY (Hazard Identification) (Huvupoumsinnziviatazliunaas
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2.42 mydsglivvmamsdudatumsseuaes (Dose-Response Assessment) Lﬂuﬁuﬂaummmi

arnmeumuibvesa suaaiiey Tavguinanuduiusyesfuamsfudhds umeiuransenud
x v EJ
magaguam ol lgnmsnmensasuaussisedumsduriaaie tu TumsAnuiil9an Reference
Dose (RfD) [14]
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CxCFxIRxEFxED

CDI (mg/kg-day) = 1)
BW x AT x 365days/yr

CDI = Chronic Daily Intake (mg/kg-day)

c = anudutuvessnsuaamionludaiiiiia (mgke)

CF = Conversion Factor (0.001)

R = USmnannudrly (ngestion Rate; g/day or 90th %) 1M1 Iaelsd

HUUARUINANNDD T NS RUMINY 279 g/day

EF = anudlumIduAEaNs (Exposure Frequency; residential = 350 days/yr)
¥ o X Y1 A 1o =
ED = 5282139 ITUNT (Exposure Duration) 1¥mnsnuny 309
v ¥ ]
BW = 1minf1 (Body Weight) Hinsinmasuesngufaed1ain 56.4 nlaniu
AT = Na1nay (Average Time (ED x:365 days/yr))

1 9

2.4.4 MIOTUILANBRZAIMNTBL (Risk Characterization) Wuinasumsasnanssziiuany

= = o 2 % = 2 ° 2 Y}
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Au 'ldun Mmsdsgiiudennain (Hazard Identification) nsilsesiuatamsaudanunsaelianod (Dose-

a AK:S 1 ] [~
Response Assessment) 11azn151521iums R a (Exposure Assessment) 1agidiunisysznaaainniniu
Yo S g AT N o B s P
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CDI -d.
HQ (Hazard Quotient) = i 2

RfD (mg/kg-day)
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3. HamIAnE
3.1 Msiszliu@nnan (Hazard Identification)

o IndnymznMegimansvess unowiaea Saniaan TusunadisuthudenlulSunaann Tae

'
=

mzed g isznyuiulszmu Uszneuduanuiduiivvewnadion Nlinasde lauaznszgnuos

v U g H d { e 1 4 Y 1 :‘ 1 4!
Aduda awdde lagnuimsdudlewvewaadienludiedialamazvesvuiisuisnguinnmaiiga
v

{ 1 a s a $ a L4 Y a va [
Uszrpulununioninnsvdsemu ndmnzimilSnauaadon samsinsgimatesljianms &

A15190 2

d' a ¢ = g P a oy i
1519 2 mamsasadaeasuaadientudlenludaini usnawwsiatar luaiisutan
DUNDUUFDA IIHIAAIN

adui ¥iiadafih U (n) HAMIAATIEH

X (mg/kg) SD
1 Ualvia 5 0.274 0.077
2 LI 15 0.125 0.120
3 Uagn 3 0.110 0.000
4 amiue 6 0.100 0.066
5 a1vou 8 0.063 0.067
6 Haga 3 0.032 0.014
7 m3oalimlarven g 0.063 0.037

{ ' = g o Z = o o 1
713199 2 LaasnamInsdinszvasuaamstulouludadinne nerdeludiiiie winnn
g oAl Crd a g LA s o g T o Yy g 'y 1A
TaainudedudaiindafilszansuluiuioiTaa s1uau 3 30 Wun vinenaehudInatumd 3
o ' A a T = a Y ‘v J Il = Y
AALNA1I (JAT 6) VINUALTWIY BUALAINTI (3971 8) LazuTRaTIAweWY duauia @ah 9) 14
9
Yaianua 5 wiia A daren 3100 8 @1 aign S 3 @ Uawiue $117n 6 &1 darlna S1uau 5 6
o Y ° v a = 4 a 4
Uanga 17w 3 A wagvvevy 11U 15 @) HamsesanHwinadiey laslfinssesaouinueuyes
WuaalnTas v Tadlimes wydular Tuatimmsiuileumsuaaiionanniiaa Aundewhiy 0.274 meke
wenfSsuiisuiumasgmluemsuelszmalng (< 02 mgke) [6] nUNTAIGINIIFIIATIIYN T0904
Ed
uldun vesuu Yargn uazalamue Himstuilouwaiu 0125, 0.110 ua® 0100 mg/kg MUY Lag
v ¥ il £l
Yanniimsuieumsunailiouiosgaldun daiga lamstiueniniy 0.032 mg/ke wanmsasI9
% 2 o, e g—— 3 : :
AnsizvnuamhnnuEiiuian wuhdedin a yaRudedinlm qaii 6, 8, uaz 9) Tamsiluilou
MIUAANENIIMN 0.5 g/l FNANAMNATIIN (< 5 Ug/) [8] druaznoudu nuhusnagaiudeds
1 ' v v
Uan 99l 6, 8 uaz 399 9 Hmmsdudloumsunaion iy 20.6, 25.5 uaz 24.7 mg kg dry AWAIFY NN

UAUAUAIATFIU (2 mg kg dry weight soil, pH=7) [5]
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3.2 msdsziivvnamsauianuMsAeUaHed (Dose-Response Assessment)
The International Agency for Research on Cancer (IARC) falimsuaadounilumsnouzsalszinn
A = "t 9 Ya 3 Ao 4 = v < a =
A2 fioflumsionnelfinauzd diduluuywd nnramsaniludainaass [15] uasimsfinymasza
Wenludihen ldsumsuaadionlulsgmediu wunmanududussdvgagai hine Iifanadodoguam
' v
(Non observed adverse effect level, NOAEL) T1011155A1MA Y 0.01 mgkg-day i latiazii ludmnasiim

WIATTIU (reference dose, RD) 41 RD luomisueuaaieuiiauminy 1 x 10° mgkg-day [13]

3.3 msdszdumsauia (Exposure Assessment)

9
d o A A

' 1 9 '
nnmsdsn laelsuuuaevauanuaomsnalSinamuilsemsuluiunus Tnada el
a = -4 1 a 1% : $ { "W -4 1w 4 1
YSmasmasiioay 195 ¢ wazdimmsusInadafihdanulosidulndi oo iy 10 dededaninsemm
v o E) v [ a —~, ~ A
11 279 g/day 3MNgATMIAIATRAUNUNAL CDI Tumsus Tnmla Inafiannniiqa fe 1.30 mg/ke-day
389840178 CDI Y¥8INis1s Inavosva oz aian I iy 0.59 mgke-day 1Az 0.52 mg/kg-day A%

awy danlargaitin)aniiiar cor sfiga liniim 0.15 myke-day

3.4 MIDBUYANHMZANNTY (Risk Characterization)

HQ equal to |

A REn .

Uativa viaguu daan damua Uanzau agn
Hafiia

Ed b

Y ' = @ & o a ' [ T J T @ v
Ui 2 manfSeuifivus Hazard Quotient ludafiida usnaguiiuea sunowiaea savianin

IS 1

= ' v o H A A . a A a a A SO
110317 2 wuNda 139 NiA1 Hazard Quotient 111 1 Titessiiaidende Yarlva fif1 Hazard
Quotient 1ML 1.3 uaaslszmzudnionus Inadar nall Temadivg 185 umansznumeguamainms
v ' b4 1
YuilouvesmsuaadonludarIna uazdafihfifiar Hazard Quotient 5998911 '14uA ooy Uaign

damue Yarweu uazaiga T wmiiy 0.593, 0.522, 0.475, 0.299 Lag 0.152 MUAIAL
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v '
msdsziivdfSnadahidaiaunsousinaldedetasasufiousus Acceptable Daily Intake
a a A o v :’ A o o dy Ya =1 =
(ADD) Wumsmsinanmsui Tnaewnsiisongaiiia Tagmsmvuanuauie lael$3smsifioudes
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