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unin

lasandu (dioxins) Wudanguansiilastasnuazantamuailnadesny Ysznaumeasngy
Twaeaaswuaen owuly W lesandy (polychlorinated dibenzo para dioxins, PCDDs) (mW# 1n)
miﬂa;u‘[wﬁﬂaa%mmmw Tawwuls ‘I[\J‘Ll,'iu (polychlorinated dibenzo furans, PCDFs) (mwh 1) msﬂﬁju

1 A

WEteanelaaandu (dioxin-like polychlorinated biphenyls, DL-PCBs) wasahsnaniidd binae laaandu

9
A

(non-dioxin-like polychlorinated biphenyls, NDL-PCBs) w%al,%aﬂ’jwmsnajuw%ﬁﬁa%i’m (indicator
PCB (1) d‘ = o o = G| = J = o o o I v =

$) ™ (MWN 1) NAUIU 75, 135, 12 LhaE 197 AU (¥IDLIUNMADUALUDI) MINDIAU LANFINNNLAN
yavansudaznguuaaslumwi 1 Fuiuhazaanyasnaasummnsaiilanaud 1 - 8 azaay uazaninsoduluans
OGN U6 1 - 4 Uz 6 - 9 §MFUAIINGN PCDDs uaz PCDFs uazaue 2 — 6 as 2’ - 6’
dmsuasnguindd Junlitieeeuduaslanning asudazsiiefimenuiuiviuandenu lasiivang
MANNMENsNNGedan a5 2,3,7,8—tetrachlorodibenzo-para-dioxin (2,3,7,8-TCDD) tJuas
e g, A (2) A a ¢ s (a sl sl ﬂlwd 1
nianauuiivgege @ iaanensidinaluamslumsmuauaaumwlvidulumunguune
e3anAnglsy azaasasaamslundasnanau 7, 10, 12 waz 6 ¥ila muaey @

f Y
1 50 /‘ O 9\
2 8 2 8
ClZ | | xS, C'n/,;\ 3.
I S o ol & 3 4 6 1
q 6
f 3 2 2 3
4 4
(Chn 4 —. (b

Muil 1 gaslasaamaad n) ssnaulndaasiuaen lawuls manlesandu o) ssngulndaasiuaen
lowuls usu waz @) srsngulwdaaasiuaen luilfia (WaT)

T
= a

' a & a P vam v ool a & v '
aangulasanduiluwandamaaiinnmsun luin liauysaliiedulesiilandlangaumniigen
450 avenwaded @ uarasgnynanalioguu)il 850 avrnwadeatull @ unssndiadAyuasarsnguil
o a N gda o g 7 ' a o & v
Av nIELIUMIHAAPRAMNNNF TR TUTUBIAUTENDU WY BAENYNTTNNEMEDNTEMY WUAN NTEUIUMS
wn llgamn g W nenaeznly wwnzazanlsanenua wenaw Msen lvizeadsings uazmslyd
1 a I & a < 4 [ Yy 1 & v [ J a v Py I
anuiutudamds Wudu mbitinsdantass Yudlauuasasanvasansnguaananludaninaan sadady
ssnaieianA ey (Persistent Organic Pollutants, POPs) ssngwleaanguwiluarsiazanslead
Tulesiu fianuasdamuaiigs amedilaenn masadia (half-life) lusmenysdussanm 7 - 10U waz

sansodudlowdhgvinldenmsvesuyudla
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R A = oA = ¥4 oA a
AauarNaul w.a. 2557 dnszuaimiadlasenduazmeaaninannnausspinauiianelilugoun
P a vt 1 v 4 o ¢ = ' '
nigaumniige uazlaiimsdwdadayanidedianaaulatadunaFiwasunsnangludszinalng Taglimanso
szyurastayasNdsndauuasdaiala S liguilaaiaenuivassvunuazunaenaiiuadien
a ¥ A a J A4 g P2 U o o A Y a < £
lumsuslamnanussynennulilusesudanuas lasdanidunilutadeadgine IiinalsanzGelunywed
wihwbesnuinedaldnenenutuatuazinaunstayamainmsiinulssnsulesagdh liwainanu
msaanussngslasandussmesaninanmanmainniluanmzaumgigeanisanzmsuguafion
uslszmgusnluadiasionunaionfeisdueseainan amy HilnaumwuazaNNlasaisaIms
nsuAnnEndasmsunng lugruznihsnundmstavan lumsanaiensiaimsuazsianiasd fjudns
iemsaiuayunszuumsanasasguilae dludssiigaiuazdasstaiinaaseiaguuiiugiumeiznms
a A v av Saw s % aca P ' a pepep- ¥ d
ngedele NuITeliTngUszavdanasauanuldlareniditenzarsngulasanduuasiddluinau
0 ad v 1 v a v A v a d‘ ﬁy ?” d:
wazihIsaanananammngulasandu wasasnaundinaelasanguionvssaaludouluindnussg
nawaradninulusosudmnuae

GREINGEY

Methanol, Dichloromethane (Pesticide grade), Acetone (Pesticide grade), n-Hexane 95%
(AR grade oz Pesticide grade), Ethanol absolute (AR grade), Potassium oxalate (ACS),
Sulfuric acid (AR grade), Potassium hydroxide (AR grade), Sodium sulfate (NaZSO4) anhydrous
(Ultra-resi analyses), Silica gel 60 (for column chromatography), 40% HZSO4—SiO2 (w/w),
KOH—SiO2 a2 Alumina B Super I (for Dioxin Analysis, MP Biomedical)

15010531

asazanasgulglumsasenavinesgu laun asazaraninsgiungu PCDDs/Fs
(EPA-1613CVS, U.S. EPA Method 1613 Calibration and Verification Solution plus Supplemental
Calibration Solution EPA-1613CSL, Wellington laboratories) &3asmeunasgIungy DL-PCBs
(WP-CVS, WHO/EPA PCB Calibration Solutions for HRGC/HRMS, Wellington laboratories)
udzaNIaLMeNNN55IUNGN NDL-PCBs (P48-M-CVS BS EN 1948-4: 2010, HRGC/HRMS Calibration
Solutions for the Marker PCBs, Wellington laboratories)

msazmﬂmmgmlaiﬂwﬂslﬁtaNfiauﬁy'um aumsane (clean-up standards) laua asavareanasgiu
lai‘diﬂﬂﬂziu 13ClZ—PCDDs/Fs (EPA-1613LCS, Labeled Compound Stock Solution, Wellington
laboratories) shsazazmiasgiulalylniungu “C_-DL-PCBs (WP-LCS, “Dioxin-Like” PCBs
*°C_-Surrogate Spiking Solution, Wellington laboratories) wazansazaamasgulalylningw
13CIZ—NDL—PCBS (P48-M-ES, BS EN 1948-4: 2010, Mass-labeled Marker PCB Extraction
Standard, Wellington laboratories)

ssazneinaspulelslnuldify internal standards Fudinnaumsinfeerudiinies
HRGC/HRMS laun srsazaeanasgiv 13CIZ—PCDDs/Fs (EPA-1613ISS, Internal Standard Spiking
Solution, Wellington laboratories) %ﬂuawsaxammmgmﬁﬂs:na‘uéﬁﬂ 13012—1,2,3,4—TCDD H
13C12—1,2,3,7,8,9—HXCDD UazEIATLINATIIUNGY ”’CH—PCBs (WP-1ISS, 13CIZ—PCB Internal
Standard Solution WHO/EPA PCBs, Stock Syringe Standard, Wellington laboratories)
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miazmﬂmmgmﬂdu native PCDDs/Fs (EPA-1613PAR, US EPA Method 1613B Native
PCDD/PCDF Solution/Mixture, Wellington laboratories) mﬁasmﬂmm@umju native DL-PCBs
(WP-STK, Native PCB Solution WHO/EPA PCBs, Stock Standard, Wellington laboratories) was
miazmﬂmmgmnéu native NDL-PCBs (Cambridge Isotope Laboratories, Inc.)

m‘%‘mﬁmmzqﬂﬂstﬁ

Lﬂ%‘lm High Resolution Gas Chromatograph/High Resolution Mass Spectrometer
(HRGC/HRMS, Agilent, GC7890A/Waters, AutoSpec Premier), GC capillary column (BPX-DXN
60 m x ID 0.25 mm, SGE ttaz HT8 60 m x ID 0.25 mm, SGE), Lﬂéaqizmaqufywmﬂ (Vacuum rotary
evaporator, Buchi, R-215), Lﬂ%"amsi’nmwuqudm (Shaker orbital, IKA, KS 501 digital), mémizma
LUUNRILVRDDALLN? (Multiple tube evaporator, Zymark, Turbo Vap LV), Lﬂ%m‘fi"\i 2 AT 4 NUWUS
(Mettler Toledo) Tulastue lewndy GC vials ANNY 1.2 183803 glass insert with spring ANNY
300 lulAsans

wiasuid Tdun meufadunanaug 500 fiaddns maudizlzuyanuy 1,000 H0dans
NTBUENANNY 1 das eaanduidurhugudnamely 5 Tadwes 81 23 wufiwaes vesaumiuuay

AN 30 NBDAAT

ez

FFensiansngulasendunaziidtludemnhldusunnisenas U.S. EPA 1613B © il
iensinangulaaandu uaz U.S. EPA 1668C © fuihiisiinnsimanguitailnhiiieymenasuds
TaiiAudasar 1 laaUsznaudaiunaumsane (extraction) m'iﬁﬂﬁu%qw?f (clean-up) MIUeNa5
(fractionation) msuenaziaUnameniss HRGC/HRMS Wazmseinmug

nsann Fasathan 0.75 dlansu ldlunsisusnane 1 das 1w 2 %0 AN TAZNNINTFIU
TolglnU@ansvaengu °C_ -PCDDs/DFs U3 50 ALANSN (8nIU °C_-OCDD U5 100 ALANSN)
ngu °C_-DL-PCBs U3 100 #lanin uazngu “C_-NDL-PCBs Usina 1,000 #laniu wehunu
o il faineliUszanas 1-2 $alue wiannawehdeiiafluasinsn in hexane USinas 50 fadans
e eeLAaeEN@I8ANNEITEY 100 rpm Hunm 5 it seineliluensy @eesuh (Fus)
Aul3lutininasuasiiusu hexane (Fuuw) lumaumdunanenuy 500 Jadans daanthsunhluasash
50 2 A3%9678 hexane USMNA5 50 §9aaA5 54 hexane N5NAulS nsavy Na SO, anhydrous
liafdaih u,ﬁ'niﬂﬂizmﬂﬁaﬂLﬂ%}mizmﬂqtytywmﬂslﬁ'mﬁaﬂ%mm 1-2 Hadans

n75ﬁ177§’u§qn§é’m multi-layer silica column Ta#ussq silica 0.3 N KOH-SiO_ 0.3 n3u
silica 0.1 NN 40% H SO -Si0_ (w/w) 0.6 N5% silica 0.1 NN Wz Na SO, anhydrous 0.3 n5u
muaeu luesaniumiduriududnanaely 5 Jadwas euasazare hexane Usinas 5 §adans
{{ip526u hexane agiitu Na SO, anhydrous Tdmsanaildnniunauiishuanzzds hexane 13103
10 §9ddns s995uMsanaaIBIAnUNaNTIIG 100 Haddns Uaeeld hexane luaaunaagarieaudd
luszwaliwaausines 0.5-1.0 §adans
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Msusna1sngu PCDDs/Fs, DL-PCBs uaz NDL-PCBs ¢t alumina B column lagussq
silica 0.3 N34, Alumina B Super I 1.8 N34, silica 0.2 NSN Uz Na SO, anhydrous 0.3 ASNONSINU
lupaniudiduchugudnanmeluzing 5 §adwns ruasazang hexane UsiNes 5 fadans ldarsana
Aldnndunaumailiuignd oede hexane Usinas 5 fiadans sae3umshevaaauiiuuauaNNg
50 §88ans (fraction 1) %@y hexane/dichloromethane (49:1) Usaas 10 §adans savsuasany
NaRALMINULAUANNG 50 H8aaAT (fraction 2) UargnTNEYzeI8 hexane/dichloromethane (1:1) U310
25 AFANT T9ITUMNIILNIDAUMNUULAUANINY 50 adan5 (fraction 3) e AT AN NEALM
feta3asszmsuuunmsvaaaui bimdaUsines 100 lulasans weslialdlu glass insert anwg
300 lulasdas vlifpamgiveuiialidinasaassmeluaunue iy nonane, internal standards
§wu “C_-DL-PCBs uaz °C_-PCDDs/PCDFs U515 20, 20 uaz 20 lulasdns aslu glass insert
28N fraction 1, 2 W8z 3 MUAAU weherse3aaweh 30 it nntuluwassanadiaths fraction as

5 lulasansuannuld glass insert (fraction 1+2+3) W weN@I8L@IBIEN 30 JWH

msusmuaw”mman’w PCDDs/Fs, DL-PCBs #8z NDL-PCBs MeAsad HRGC/HRMS
AaumsiamaehanieindaelSunaamn e asee q (instrument tuning) Tudu HRMS wazsauidisu
Lﬂ%'EN (instrument calibration) Gi”aﬂmalaaauﬁl.ﬁﬂmﬂmil,l,mnéf'm aNa15 perfluorokerosene (PFK)
TWiien resolution #i 10% FunminzAumslensimsluudazngu nandammsuanaaamsianzias
ngu PCDDs/Fs eiaslaitioaniy 10,000 uaz@nsugnueamsitaiziansngs DL-PCBs waz NDL-PCBs
aasliasandy 8,000 ' easaszaznalumsiamedn lesasiagiauazUnaarsngy PCDDs/Fs
U 17 ApUAUS LY fraction 3, ngu DL-PCBs 111U 12 audiues uaz NDL-PCBs 143U 6 AdUAMDT

Tu fraction 1+2+3 MINFNILAIDINMNUA

113A 1IN

asnnnuinasgulealdinadia Isotope Dilution waz Internal Standard emuidawds U.S.
EPA 1613B® uaz U.S. EPA 1668C " uazanwiaenuudulussana laglalusunsy Masslynx™ v 4.1
dedasmsmnamnunauasmanyarnuilufivsesnsudazaauduesluhlosldlusunsy Microsoft
Excel 2007 si’;ﬂﬂz?wé’ﬂmiwaqmﬁmsamﬁﬂ‘[aﬂumsﬁwmmmﬂ'mugammLﬂuﬁu (toxic equivalent
quotient, TEQ) 2a3a15uaasng ﬁﬁhwhﬁ’uwa'ﬂmlaammLﬁ'uﬁ'uwaamiuﬁiazﬂauﬁma{@mﬁwc&hmﬁ
amgammLﬂuﬁmmmstwiasﬂauﬁmﬁ (toxic equivalency factor, TEF) © (Lfimmﬂizﬁummtﬂuﬁw

PYDILABLADUIUBITHAILANANNY)

mMsnagauaNnulileiziesiey (Method validation)
MInAdavZIYaINITIATIELazANMidunss (Working range and linearity)
W3ENATAEANENINITIUNGN PCDDs/Fs, DL-PCBs was NDL-PCBs lvfianuwdnguy 6 sz0u

i neiTenias HRGC/HRMS szduas 3 71 aynnvanaspiuuaznagauananiudunse samen

Lﬁmmummgmﬁuﬁwﬁ (% RSD) 2@ response factor (RF) 52%14 native isotope waz labeled isotope

Togldlusunsn Masslynx™ v 4.1 Mudu@) % RSD

NsEINININENENFNSITUWNE
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MINATaUAIININNIZLDIEAN (Specificity/Selectivity)

¥Ms@n® Method blank daafamudsiesnsinusuld Taldmsiaiinamue waliddota

¥MsAn® matrix blank esafamothemadainusuly 1w 6 $laglsih deionised pure
water (18.2 MQ.cm) Lilan51980UM5TUMUTDIRNNNE5LAT w%aqﬂﬂitﬁﬁw Wasmneageianadl

2
=

NANIENUADNMIIAEY MTiiiatasnuanuiawaa lunmsuunsie viamialSnaas

msnmﬂauﬁwfvgmﬁmmwu (Limit of detection, LOD)

naaaulasmMsianicathai deionised pure water (18.2 MQ.cm) 311U 6 2 udn 18 TuUsunsu
Masslynx™ v 4.1 (TargetLynx, Waters) snnauusalugaen LOD (Swhedluilansa) mneudaauy
NINIFIUTNFYQYINUINNITIO matrix blank 1w LOD femsmseslsnnasinildneasy
(Gimhedudns)

mﬁnmaauw'wqu@ﬁﬁ‘zmww’ﬂ?mmlm" (Limit of quantitation, LOQ)

nasaulasmsiiussnaspuasludiade matrix blank Jwsed 6 1 fiszdu LOQ A
1J%mmﬁ%’mlﬁﬁauﬁ’umsmmgm UAIAUIUTDEAEMINAUAY (% recovery) LLawhLﬁmmummgm&’uﬁmﬁ’
(% RSD)

MINAdauAIINUNY (Accuracy) UaANINTIEN (Precision)

U.S. EPA Tdimuadmanudutugagaiioyanaliudiould (maximum limit, ML) #89a3
2,3,7,8-TCDD lwihanwidu 30 @lansudedns @ Fuflumsmuuassiiassiodeasini datuy
msmwnalSnalumsiduasuassu laldusuaas 2,3,7,8-TCDD funanlumseunadvsu
aangulasanduy uanniilenasauanulFlduasmsiengyians 2,3,7,8—-TCDD wazanswiiaauiung
ludamuuarasannmelsilusmseie laamsidnansinasgiu 2,3,7,8-TCDD luaade matrix blank
flszdu LOQ, 1 thwes ML uaz 1.5 1heed ML wezidinasinasyiusiiadulungu PCDDs/Fs
é’maﬂﬂumiwﬁ 2 LLazLaumimmgmsluﬂaju DL-PCBs wag NDL-PCBs ﬁssé’u LOQ, 40 tmM2a9 LOQ
uaz 60 Whrae LOQ wazihlUieseviseavas 6 2 USIAI % recovery Waz % RSD

fBH1NIULANITABNULUNTNATEY

fhagahdnussamanaadnanumesie wsianiumifunnamedauasglasiniing
ludaniauuny3 frudeuiina w.a. 2557 Ussnauae 1aniiawadaniay (polyethylene, PE) 2110U553
0.8 80TUIU 5 MBEN WaABNIUMITUMLEA (polyethylene terephthalate, PET) 2110U333 0.6 8035
NUIY 2 TIBEN PUIAUTIY 1.5 505 UIY 1 608N UALPUNAUTIT 20 30T MU 2 GIBEN IWalwsiay
(polypropylene, PP) 4110u%539 20 05 DUIU 5 MIBEN WodMSUBLUA (polycarbonate, PC) 2UINUTIY
20 805 MU 2 GadN wazwadhilanaalsd (polyvinyl chloride, PVC) 210U353 1.5 805 19U
1 ¢haes (fhumne PVC ihaindliazanauazlainiiiiu matrix blank U5 1.5 3as) Sunusiuiava
18 Ghatha Tagd1aae 3 mgmsel leun nguil 1 ngumuaudadamuimnelimeluias fidmsiigumgivas
(25-30 aFLTALTed) ﬂE):N‘Vdi 2 1dl3lusaflaonmaunn 1 Ju u,a::naju'?i 3 1dl3lusafiaenmaunn 7 Su
waziihnguee 4 aiessansngs PCDDs/Fs wasngu DL-PCBs uazldmsiiassvidiadn
nauil 3 NnfataWATITIANINGNT 1 uar 2 T 2 Methasudazaiamanmain Mwuas

ngu PCDDs/Fs uaz DL-PCBs ludatanguii 3 MmMInsiacdiagweengui 1 uaz 2 nnesen
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AIMIUANADNIN

vgnﬂ%gwaqmsmaauﬁwmﬁmswﬁ method blank 3tas1zvichasen (duplicate) Taginas
MsgaNsSUIIANNLONe N (Relative Percent Difference, RPD) paalaiiusagas 30 (1%”1unstﬁ“7;maawu
NNNA LOQ) uasinisH spiked sample lag@nansngy native PCDD/PCDFs wazaningy native

DL/NDL-PCBs tiagussan5mwuaimsiaisy laginaminsaaniuees % Recovery agil 50-120%

e

mMsnadauaNulElaradisiteszy (Method validation)

PNNMINAFBUENULANNTUEFUNTBIMTIATEY (working range and linearity) 289813
ueazalungn PCDDs/Fs 37114 17 aduias DL-PCBs 91wu 12 Aduiuas way NDL-PCBs
Py 6 paudwes logldineialalslnUlagzu (isotope dilution technique) waziau3mmaas
\a389 HRGC/HRMS melaanmedimvua wuhansasdennwinasgueasssusazeinanudugy
6 5v@U2BIEIINeN PCDDs/Fs aglurv 0.25-25.0 wlansuaalulasdaas (antiu 2,3,7,8-TCDD
ua 2,3,7,8-TCDF agflugi4 0.05-5.0 Wlansuealulasdns uaz OCDD/OCDF atluz 0.50-50.0 WlANSH
aalulasdng) asngy DL-PCBs aglug 0.25-20.0 Wlaninealulasdns uazansngn NDL-PCBs
agluzae 0.25-125 Wlansuaalulasans Tmﬂﬁﬂ'wLaﬁ'ﬂé”aﬁawhuﬁmmummgmé’uﬁ'wﬁ' (% RSD) 289
response factor (RF) 2843101510 3 sfwmmsﬂaq'u PCDDs/Fs agluz 3.4-12.29% sn3ngn DL-PCBs
agluzae 5.4-11.29 uazasngu NDL-PCBs agluzag 8.0-9.9% (09199 1) msfnmenuiazas
20i5LEAAMN FrEmM3iATIEW method blank way matrix blank MeAsiiusuld wuhasalinums
sumuuinafiefioadennnaaiviegunsaiiildviadad tiallasiuanuiiowmalumsiuunyiia
wIaminalsnuEs

HaMINAdaLIaNNaaIMInsIany (LOD) zasarsngy PCDDs/Fs fiawinu 0.6 Wlansu
@aans (8niy 2,3,7,8-TCDD war 2,3,7,8-TCDF #@inu 0.3 Wlansuaaans; OCDD waz OCDF
Ay 1 Wlansudadns) @13ngu DL-PCBs imuhiu 2.5 Wlansndadas wasa1sngy NDL-PCBs
FAWmMnY 0.006 N TUNSNABANS

HamMsnagaUianfeueImsIaUsine (LOQ) Tngiaszih deionised pure water (18.2 MQ.cm)
ﬁLaumimmgmaa;u native PCDDs/Fs, native DL-PCBs ua¢ native NDL-PCBs Aftynnu 8.1 Wlan5H
faans (8niy 2,3,7,8-TCDD war 2,3,7,8-TCDF #@vnu 1.6 WlAnsuaaans; OCDD waz OCDF
fehiu 16.1 WlanSudeans) (MR 2) 27.3 WlANSuABans (517 3) uaz 0.162 WIUNSNADANS
(mswﬁ 4) MUMHU LALINMIINATIEHINIUIU 6 1 AU % recovery Wasiszau LOQ #29a15ngu
PCDDs/Fs agluz 91.7-118.9% asngu DL-PCBs aglug9 87.4-100.1% waza13ngu NDL-PCBs
agfluzing 99.3-109.79% wazaNwLiiBan % RSD ndsnasansngu PCDDs/Fs ogluing 4.1-13.6%
a9 DL-PCBs aglus 3.5-8.3% uazaangy NDL-PCBs agfluzng 2.1-17.2% (039 2, 3 uas 4

MUV

NI INININENFNSNTUNWNE
U 60 atfun 3 nIngIaN - NuenBu 2561




MINAFBUANNYNADWBITIATNZRUAzaTIEa U INgN laaanTFy 37y S wazdwenl wedEs

IETATCATISTURLGEY

MINT 1 KM INATBUZNMTIANHUazANNTUFUATI289d50§8 PCDDs/Fs, DL-PCBs uas

NDL-PCBs
FNaNNENTUIBIsSINAsTIULaza NN TUEUAS
Faas FNANNTNIY  RF, % RSD o3 FNANNENTY  RF, % RSD
(pg/uL) (pg/uL)
#13ng% PCDDs/F's #1383 DL-PCBs
2,3,7,8-TCDD 0.05 - 5.0 6.7 PCB 77 0.25 — 20.0 6.4
1,2,3,7,8-PeCDD 0.25 — 25.0 5.5 PCB 81 0.25 — 20.0 7.8
1,2,3,4,7,8-HxCDD 0.25 — 25.0 5.3 PCB 126 0.25 — 20.0 5.4
1,2,3,6,7,8-HxCDD 0.25 — 25.0 5.3 PCB 169 0.25 — 20.0 7.5
1,2,3,7,8,9-HxCDD 0.25 — 25.0 4.4 PCB 105 0.25 — 20.0 6.4
1,2,3,4,6,7,8-HpCDD 0.25 — 25.0 7.8 PCB 114 0.25 — 20.0 5.9
OCDD 0.50 — 50.0 8.5 PCB 118 0.25 — 20.0 7.1
2,3,7,8-TCDF 0.05 - 5.0 6.6 PCB 123 0.25 — 20.0 5.5
1,2,3,7,8-PeCDF 0.25 — 25.0 5.8 PCB 156 0.25 — 20.0 7.3
2,3,4,7,8-PeCDF 0.25 — 25.0 5.4 PCB 157 0.25 — 20.0 11.2
1,2,3,4,7,8-HxCDF 0.25 — 25.0 6.7 PCB 167 0.25 — 20.0 7.1
1,2,3,6,7,8-HxCDF 0.25 — 25.0 5.9 PCB 189 0.25 — 20.0 6.3
1,2,3,7,8,9-HxCDF 0.25 — 25.0 5.4 Em'nq'u NDL-PCBs
2,3,4,6,7,8-HxCDF 0.25 — 25.0 3.4 PCB 28 0.25 — 125 9.7
1,2,3,4,6,7,8-HpCDF 0.25 — 25.0 8.3 PCB 52 0.25 — 125 8.5
1,2,3,4,7,8,9-HpCDF 0.25 — 25.0 7.3 PCB 101 0.25 — 125 8.0
OCDF 0.50 — 50.0 12.2 PCB 138 0.25 — 125 8.0
PCB 153 0.25 — 125 9.9
PCB 180 0.25 — 125 8.7
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Method Validation and Determination of Dioxins & PCBs of Drinking Water Sirichai Sunya and Supat Sangsuay

= ' = PN ¢ ¥ A o ' .
AIINN 2 NANMINATDUANNUNULBSANUVENYBNIDIANTHINLNDLONTITNINTIIUN]Y native PCDDs/F's

NUIY 17 BU

Spiked n==a6 Spiked n==6
%am‘s level 9% Recovery %'ams level 9 Recovery
% RSD % RSD

(pg/L) mean + SD (pg/L) mean + SD
2,3,7,8-TCDD 1.6 91.7 £ 3.7 4.1 2,3,4,7,8-PeCDF 8.1 110.0 £ 6.8 6.2
30.4 104.0 + 5.7 5.4 152.1 112.9 £ 1.8 1.6
45.4 104.5 + 3.3 3.2 227.1 109.8 £ 3.7 3.4
1,2,3,7,8-PeCDD 8.1 92.2 £5.5 6.0 1,2,3,4,7,8-HxCDF 8.1 118.9£8.1 6.8
152.1 103.7 + 4.1 4.0 152.1 105.9 £ 2.9 2.7
227.1 107.8 £ 5.3 4.9 227.1 108.0 + 4.6 4.3

1,2,3,4,7,8-HxCDD 8.1 101.8 + 6.9 6.8 1,2,3,6,7,8-HxCDF 8.1 111.0 + 6.9 6.3
152.1  99.9 + 4.4 4.4 152.1 103.7 + 3.4 3.3
227.1 108.9 + 6.3 5.8 227.1 110.0 + 2.4 2.2
1,2,3,6,7,8-HxCDD 8.1 101.5 £ 7.2 7.1 1,2,3,7,8,9-HxCDF 8.1 109.0 + 6.4 5.9
152.1 104.8 + 4.5 4.3 152.1 103.6 + 2.6 2.5
227.1 107.5+ 6.2 5.8 227.1 108.9 + 6.8 6.3
1,2,3,7,8,9-HxCDD 8.1 116.9 + 8.8 7.5 2,3,4,6,7,8-HxCDF 8.1 118.5 £ 7.5 6.6
152.1 100.1 + 4.9 4.3 152.1 105.4 + 6.4 6.1
227.1 106.9 + 3.7 3.4 227.1 106.0 £ 5.9 5.6

1,2,3,4,6,7,8-HpCDD 8.1 96.3 + 5.1 5.3 1,2,3,4,6,7,8-HpCDF 8.1  117.1 £9.5 8.1

152.1 98.4 + 7.4 7.5 152.1 105.6 + 6.0 5.6

227.1 102.7 + 5.7 5.5 227.1 104.8 £ 7.1 6.7
OCDD 16.1 103.6 + 13.7 13.2 1,2,3,4,7,8,9-HpCDF 8.1 94.3 £ 12.8 13.6

304.2  95.2 + 6.3 6.6 152.1 101.8 + 5.8 5.7

454.2 105.0 + 4.8 4.6 227.1 103.8 £ 6.5 6.3
2,3,7,8-TCDF 1.6 109.0 £ 10.0 9.2 OCDF 16.1  102.1 £ 7.6 7.5

30.4 106.4 + 4.6 4.3 304.2  99.0 + 4.2 4.3

45.4 105.5 £ 5.2 5.0 454.2 100.6 £ 3.9 3.9
1,2,3,7,8-PeCDF 8.1 108.5 + 5.3 4.9

152.1 110.5 + 4.5 4.1
227.1 108.1 £ 3.7 3.4

Ha5IN lABDNTY (WHO - PCDDs/Fs, pg TEQ/L) ﬁizé’ﬂ LOQ 18.5 100.6 + 4.4 4.4

BHYLHO Nasm@haugammtﬂuﬁwmmsnéu PCDDs/Fs (WHO - PCDDs/Fs, pg TEQ/L) 2839 lower bound,

medium bound wag upper bound H@WNNU
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o , 4 e PP I : ,
AN 3 HANTNATDUANNUIUUAZANNNIBNITIA NN BLANFIT3NATTIUNGY native DL-PCBs
DUIU 12 70 N5zau LOQ, 40 e LOQ waz 60 vwes LOQ

Spiked n==6 Spiked n=6
%'Ela‘li level % Recovery %'azm level % Recovery
% RSD % RSD
(pg/L) mean + SD (pg/L)  mean + SD
PCB 77 27.3 93.7 £ 6.6 7.0 PCB 118 27.3 87.4 + 6.3 7.3
1067.9 94.6 + 4.3 4.5 1067.9 85.5 + 6.0 7.0
1619.9 87.9 + 5.2 6.0 1619.9 85.6 + 8.4 9.8
PCB 81 27.3 92.6 £ 3.2 3.5 PCB 123 27.3 100.1 + 4.2 4.2
1067.9 96.3 + 2.8 2.9 1067.9 99.3 + 2.2 2.2
1619.9 91.5 + 14.4 15.7 1619.9 97.5 + 5.6 5.7
PCB 126 27.3 89.9 £ 7.5 8.3 PCB 156 27.3 91.2 £ 4.7 5.1
1067.9 101.5 + 8.6 8.5 1067.9 96.3 £ 5.1 5.3
1619.9 89.8 £ 5.8 6.4 1619.9 92.5 £ 8.3 8.9
PCB 169 27.3 95.3 £ 5.7 5.9 PCB 157 27.3 88.5 £ 6.7 7.6
1067.9 97.9 + 6.7 6.9 1067.9 91.1 + 5.2 5.7
1619.9 91.8 + 6.9 7.5 1619.9 90.1 £ 5.3 5.9
PCB 105 217.3 98.9 £ 6.0 6.0 PCB 167 217.3 94.3 £ 5.9 6.2
1067.9 100.8 + 2.8 2.8 1067.9 89.8 + 3.5 3.9
1619.9 99.5 £ 11.5 11.5 1619.9 93.8 £ 6.6 7.0
PCB 114 27.3 96.4 £ 5.1 5.3 PCB 189 217.3 93.8 £ 5.1 5.4
1067.9 100.1 + 3.6 3.6 1067.9 93.3 + 4.3 4.6
1619.9 92.8 + 10.6 11.5 1619.9 87.4 £ 6.1 6.9
nasINiaUnae laaandu (WHO - DL-PCBs, pg TEQ/L) 3.6 91.1 + 6.5 7.1

520U spiked LOQ

nasINzUnae laaandu (WHO - DL-PCBs, pg TEQ/L) 139.5 100.6 + 7.1 7.1
520U spiked 40xLOQ

naunwsinmeleeandyu (WHO - DL-PCBs, pg TEQ/L) 211.6 90.3 + 5.6 6.2
520U spiked 60xLOQ

BINYLHE wasmﬂ'mmgammLﬂuﬁwaqman'u DL-PCBs (WHO - DL-PCBs, pg TEQ/L) 284 lower bound,
medium bound az upper bound HeLVAU
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Method Validation and Determination of Dioxins & PCBs of Drinking Water Sirichai Sunya and Supat Sangsuay

a 1 ] acia I'd S d' a ' .
MINT 4 KANINAFTDUANNUAIULBEANNLNENYDNTUATILINIBLANINTINATTIUNGN native NDL-PCBs
DUIU 6 FUANIEAU LOQ, 40 tas LOQ uaz 60 tMed LOQ

Spiked n=:6 Spiked n=6
Haans level % Recovery Haans level % Recovery
% RSD % RSD
(pg/L) mean + SD (pg/L)  mean + SD
PCB 28 0.162 103.0 + 6.6 6.4 PCB 138 0.162  103.4 + 17.7  17.2
6.758 107.1 + 3.8 3.6 6.758 95.7 £ 29.1  30.5
10.126 110.6 + 2.7 2.4 10.126  100.5 £ 17.3  17.2
PCB 52 0.162 102.6 + 3.2 3.2 PCB 153 0.162 109.7 + 4.3 3.9
6.758 103.4 £ 4.0 3.9 6.758 119.5 £ 6.3 5.3
10.126 99.8 + 2.7 2.7 10.126  114.4 + 3.5 3.1
PCB 101 0.162 99.3 + 2.0 2.1 PCB 180 0.162 101.2 + 2.3 2.3
6.758 101.9 + 4.1 4.0 6.758 109.9 + 3.8 3.5
10.126 102.3 + 3.2 3.1 10.126  116.4 + 3.4 2.9
nasInial linaelaaandu (NDL-PCBs, ng /L) 586U spiked LOQ 0.97 100.5 + 6.8 6.7
wasIialliamelaaaniu (NDL-PCBs, ng /L) 5¢aU spiked 40xLOQ ~ 40.55 97.3 £ 9.9 10.1
wasINiaUliamelaaaniu (NDL-PCBs, ng /L) 5¢0U spiked 60xLOQ  60.76 101.3 + 9.6 9.5

QLT WasINND U binaalaeandu (NDL-PCBs, ng/L) 2849 lower bound, medium bound ta¢ upper bound fimunm

mamswﬂaa‘ummuﬁuua:mmLﬁﬂmaq’i’ﬁﬁtﬂswﬁawsﬂa;u PCDDs/Fs lushathai deionised
pure water ‘?‘Lﬁumimmgm 3 52U AeNWszduar 6 o laud Henudusuuesans 2,3,7,8-TCDD
uazds 2,3,7,6-TCDF T@anuvnnu 1.6, 30.4 uaz 45.4 WIANSNABAAT SeAUANNINTULBNENS OCDD
waz OCDF #ia v 16.1, 304.2 Uay 454.2 WIANTNEDAAT F2AUANNENIUYEIENINGN PCDDs/Fs
Fmaafiahiu 8.1, 152.1 uaz 227.1 WlANSNABANS MuAIRU WuheNuusuUszfiuaIn % recovery
Lﬂ'gﬂﬂzﬁ 3 SLAUNES 2,3,7,8-TCDD wazas 2,3,7,8-TCDF agﬂu'ﬁ'w 91.7-109.0% @15 OCDD
woz OCDF agluzi9 95.2-105.0% uazasngy PCDDs/Fs fivdaagluin 92.2-118.9% ananiies
fUseifiughe % RSD 18009815 2,3,7,8-TCDD uazas 2,3,7,8-TCDF aglugn 3.2-9.2% a15 OCDD

waz OCDF agluza 3.9-13.2% wazensngy PCDDs/Fs Managlugig 1.6-13.6% (91497 2)
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HAMINATIUANNUNULAEANNTIBIBYITIAT Y a3ngn DL-PCBs waz NDL-PCBs lu
ﬁaasiwfwﬁuﬁumsmmgm (spiked samples) 526U LOQ, 40xLOQ, 60xLOQ (u@azszeuiazv 6 )
loun ﬁizﬁumwmﬁuﬁuwmmiﬂﬁju DL-PCBs Hehiu 27.3, 1067.9 Lae 1619.9 NLANSNADANST MNIAU
wazansngn NDL-PCBs @iy 0.162, 6.758 uas 10.126 WILUNSNEDANIINNGIOU WUNANNUNY
Aszduan o recovery W@aana 3 5¢0UPeIaINgy DL-PCBs agludn 85.5-101.5% (minﬁ 3)
waransngu NDL-PCBs agluzng 95.7-119.5% (031971 4) wasananiieniilsziiiudhe % RSD ndenasans
ngu DL-PCBs agflunng 2.2-15.79% (0597 3) wazansngu NDL-PCBs agflunag 2.1-30.5% (01597 4)

inaIingazesMsuenasnay PCDDs/Fs 1lag#ia15a03n % relative abundance 284 valley
sewieiieYed 1,2,3,4,7,8-HxCDF way 1,2,3,6,7,8-HxCDF lashanudutuishiigauasansanasgiu
Tumsasnswaasgiuandsziiy wuin % relative abundance 299 valley 2899zWINNAYD

1,2,3,4,7,8-HxCDF uaz 1,2,3,6,7,8-HxCDF {euiiu 13% Fagluinasivansula @ (i 2)

100 1,2,3,4,7.8-HxCDF 1.2.3.6.7.8-HxCDF

Relative abundance (%)
£
o

il WU N 1 T, SR nuAGONTY

20

10

0 LI N D R N N NN DN D NN DN NN BN NN N NN DUN RN DN RN RN BN BN NN NN BN
282 283 284 28.5 28.6 28.7 288

Retention time (min)

AINN 2 % Relative abundance 284 valley S¢¥iNNaveN 1,2,3,4,7,8-HxCDF waz 1,2,3,6,7,8-HxCDF

HANTIATILHNANUITIA UENIZIUNE
nM9iansiUSinuasngn PCDDs/Fs waz DL-PCBs ludiagraihauiiuainaainae
I3 3 N a oA v oA v P L oA
wazzlasansinaiussalumiawara@inngud 1 ngumuan naud 2 ldlilusofaamnuen 1 34 wasngui 3
ldlilusonaeamnuan 7 Ju waasialainuusinuasngu PCDDs/Fs uas DL-PCBs lunndiags

YNNNYAMIANE (MW7 5)
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Method Validation and Determination of Dioxins & PCBs of Drinking Water Sirichai Sunya and Supat Sangsuay

#3597 5 HaMTIANUTINUENINGH PCDDs/Fs waz DL-PCBs ianussamawanadinlugnnisanimie

nq'uﬁ 1 nqui 2 mim?i 3
doso Ysnasn  Usnasy dsnamiy Yinasin dPoasns Ysnas
PCDDs/Fs DL-PCBs PCDDs/Fs DL-PCBs PCDDs/Fs DL-PCBs

(pg/L) (pg/L) (pg/L) (pg/L) (pg/L) (pg/L)
1h@uas 1 PE (0.5L) Taiwu Taiwu Taiwu Taiwu Taiwu Taiwu
1hdua 2 PE (0.5L) Taiwu Taiwu Taiwu Taiwu Taiwu Taiwu
1h@uac 3 PE (0.5L) - - - - Taiwu Taiwu
1h@Aua 4 PE (0.5L) - - - - Taiwu Taiwu
1h@AuaT 5 PE (0.8L) - - - - Tiwu Taiwu
1hdues 6 PET (20L) Taiwu Taiwu Taiwu Taiwu Taiwu Taiwu
1haues 7 PET (20L) Taiwu Taiwu Taiwu Taiwu Taiwu Taiwu
1haNeT 8 PET (0.6L) - - - - Taiwu Taiwu
1hauas 9 PET (0.6L) - - - - Taiwu Taiwu
Wauas 10 PET (1.5L) - - - - Taiwu Taiwu
Wauas 11 PP (20L) Taiwu Taiwu Taiwu Taiwu Taiwu Taiwu
1hauas 12 PP (20L) Taiwu Taiwu Taiwu Taiwu Taiwu Taiwu
1hauas 13 PP (20L) - - - - Taiwu Taiwu
1hauaT 14 PP (20L) - - - - Taiwu Taiwu
1hauas 15 PP (20L) - - - - Taiwu Taiwu
1h@ANaT 16 PC (20L) Taiwu Taiwu Taiwu Taiwu Tiwu Taiwu
1@ANaT 17 PC (20L) Taiwu Taiwu Taiwu Taiwu Taiwu Taiwu
1haNeT 18 PVC (1.5L) Taiwu Taiwu Taiwu Taiwu Taiwu Taiwu

el

35305129 NnUSUld (modified method) Tagd19d9muIdues U.S. EPA Method 1613B ©
uwaz U.S. EPA Method 1668C " éznaiialalylnilagzu (isotope dilution technique) JoUanaein
1399 HRGC/HRMS maldannziiimvue Fuiudsuuy multiresidue method lumsdsziansnga
PCDDs/Fs 992U 17 aaudiuas DL-PCBs 112U 12 Aauiuas uaz NDL-PCBs 112U 6 aaudiuas
g lﬂl ol ac U | U ] l!' 3 e o a l{
FunaunUsunnidues U.S. EPA laun Usinadednild aunaumsana msmliuignduazmsuanans

1 J ~ q o = [ dy a LY ] A9 v A a I a d' PN
udaznan (mINd 6) ineazdeaasil 1) Usinamegnnldnann 1.0 d05 WUy 1.5 05 ey
detection limit ozl umunueIiiaeanaiagy 2) Aunaumsana 358198917 dichloromethane iy
v o a o @ v o = = P a a Yo o a N o ' .
fmmazangdunsg 3 lamnmsanmilSauiaudssansmwmsldammazaedunidsenin dichloromethane

Vv = [ ' a NNANA o . 1y '
uaz hexane wuhagazmsAunauaaasngy lasanduuasidinanaais dichloromethane lufianuuanes
peeiiieda F9laidenld hexane Wumvhazanedundd Wakinsandruanuduiivzasarsaninan

89AM3 International Agency for Research on Cancer (IARC) lausztiiuuazana1s dichloromethane

15E15ASNINENEFASNSUNNE
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Taglunguitoaasiiuansdenselunysd (group 2B: possibly carcinogenic to humans) “” Tunausil
hexane laisafluansionziZe uananil e Agency for Toxic Substances and Disease Registry
(ATSDR) lasanumenulaanns (minimal risk levels, MRLs) #a @ MRL 284 dichloromethane
‘[ﬂﬂnﬁgﬂmuﬁ%ﬁf’lﬁlﬁﬂmmLﬂuﬁmmuL’%ﬂ%’qﬁ@hwhﬁ’u 0.3 flaansudanlansy luyaiien MRL 289 hexane
flenuniv 0.6 Faansudeilansy 2 namdsamaniuivwes dichloromethane fianadesiiasnalwiiauaide
aagumwluszezenannnd) hexane 4 2 1 atiwliﬁmuéhﬁwazmﬂmzh‘fjmiﬁﬂuﬁ'@mﬂi'u (fume hood)
iianutaanderasinnziuazanenuidmmslasududamns 3) tunsumahliviand (denadu
Tasanlanalusey silica, KOH-SiO , silica, 40% H SO -SiO  (w/w), silica uaz Na SO) Taains
anznanaaNdumNaduhuaudnanmely 15 Tadwas © W s Taduwns JananseaatUsnumsldmsiadl
waransazane Aunadleannn s 50 WaL 4) FUABUMSUENENTIG 3 nau latdanld aluminium oxide
(Alumina B Super I) G'E’%qmmsagﬂ%’vaﬁs‘lm'smm 7164 ﬁﬁgﬁﬁiﬂﬂ’lgﬂﬂ’j’l florisil ¥ l¥iUsevgiaan l4ane
uanINil 038 U.S. EPA Method 1613B fitumaumsiliusanisnaiimasnndunaumsuanans
udladaiunauiann MnmsaneAssensdiUsulFmninsaanSnamseiuaransazans anszaznm lums

Aenziinnnhiveas 30 uazidanldeinazmaniianuiuimivanhiiaanulaaadaasdinmaienzd

9199 6 MalSeuisiSinasgunuisienzinusuld

Modified U.S. EPA methods

Tunau U.S. EPA methods 1613B/1668C "
1613B/1668C
USNaeIaea 1809 1.5 803
MIFNG dname dichloromethane #Nne8 n-hexane
msﬁﬂﬁ'u%qwg Multi-layer silica gel column Multi-layer silica gel column

(Fuehugudnanmely 15 fadwes)  (durugudnanamelu 5 Tadwas)
ﬂ'lSLLElﬂnEjNa’li 1% florisil, carbopak/celite 1% alumina column

%58 alumina column
mi‘ﬁﬂﬁlu%qw'éﬁﬂﬂ%ﬁ Multi-layer silica gel column 1ol

MU HRGC/HRMS HRGC/HRMS

ilams3suiiisunamanaseuanugndasasidduinasisansulumsussiuamninwans
5L MaASeedewes U.S. EPA 1613B © waz U.S. EPA 1668C @ wunuanadauanuidudunss
FpamsasnNINas NI sudasaiiafienududu 6 szdu famisvasssasandsvumanasu
JNNNS (% RSD) 289 response factor (RF) ;nmsia 3 o aglurdn 8.4-12.29% %mgj“luﬁaqmmsﬁmﬁ
gausuAataen 209 ¢ laadidenneesmaalUsunaesds 2,3,7,8-TCDD Jawnu 1.6 WlANSN
dedns Aafulsainamihdnduularnuasmenulaands fdeheglunasisaniuldilaSsuiay
funasizas U.S. EPA 1613B © fitwua vaaniwilslugahaaseh ML w3s Codex Committee on
Methods and Sampling (CCMAS) fimmue tasnhuiavhiuniludirhease ML (Lﬁ'aﬁh ML < 0.1

v
actaa

fadnsuaanlansy) Fuaaslitiiundsiia LOQ Amainamigansuinn JmaNansunIInTIIMans
aanam L
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Method Validation and Determination of Dioxins & PCBs of Drinking Water Sirichai Sunya and Supat Sangsuay

HAMIVATBUANNLN LKA ANNTIBNIT Il NE Rt sngy PCDDs/Fs wuth anausiuiisudiu
29N % recovery WABDHlUFN 92.2-118.9% Haglumanasimssaniufe sz 70-140% © uazaNaiie
filsziiiudhe % RSD wdsagluzig 1.6-13.6% 31 U.S. EPA 1613B lildmwuainasimssaniuus
usazaauiuesliy sthlsionuanmwglsulamuuanasinmssansuzaswaninmanyaanuiuiiy (toxic
equivalents, TEQ) waqmsmju PCDDs/Fs 15"‘7; % RSD < 15 waz@ % RSD YNMSLANTITNINITFIU
w3 izé’uaﬂiutﬂm%ﬁaau%’uw nanAoadluni 1.7-4.4% (52197 2)

HAMINATOUANNUNULIZANNLTIENY8935AA N W2a15ngN DL-PCBs waz NDL-PCBs
WU aNuuNUsHEUIIN % recovery 1ndswasaIngy DL-PCBs agflus 85.5-101.5% H4ag
Tughanamimssaniufie 60-135% @ wavaangu NDL-PCBs agluzhg 95.7-119.5% #eagluganasi
msganiude 70-1209% 0 wazanuiiiesiiuszidiudis % RSD ndsuasansngy DL-PCBs agluzi
2.2-15.7% *’z’;qagﬂuﬁauﬂmsﬁnﬁﬂan%’uﬁa Yaanh 250 (5197 3) uaz % RSD vaenaTnwas NDL-PCBs
aglug9 6.7-10.1% G'E’;qagﬂummsﬁmiﬂau%'uﬁa Yagnd 20% 9 (m5wi 4) nmsnagauanulile
se9isiensilundasiunay agladh idmunsaiausinamsngy PCDDs/Fs 91wy 17 aaudiuad
DL-PCBs 113U 12 AdudLa3 waz NDL-PCBs 91104 6 AdUAUDT lAGUAztMINzam5uUMInsIam
mamaanunguluhiy

KamMsnNTIANINGNUTTInaNmaininmheluamasauasgilafinginaludouinau
W.A. 2557 NIUIN 18 G liwuasngulasandunasiidiemelasandulunndiate uaaslvtiun
lifimsasmszasanangulasanduaaninmnmaussynauiafulilusosudmnuan nillasundas
nawlaaanduiiannmaunluaditlisuyseirasasieihwnesdandniifasslsdifluasdisznay Fuiu
mswnlnaifigamgigin 450 ssmnualdea uazanasasniiaddauiagamniigany ss0 ssmimaides >
FuiugampimelusosudligaweiiasildiRamsneduasmangulasantu eflsdmsandgaummwina
driinnuamznsIIMIaIMILas nssnanmssaguivualihudlaalumyusussyiiteatn duewns
MUANIRINE MNUTEMANTENTHAOTIT0GE 20T 61 (W.A. 2524) uazudlatiiandnatiuil 284 (.6 2547)
Fugudodasmaayanande vatunsiaudivamsuesseayanaldamnligndas Taaszynsnismanaa
hawlifaammnenunasyu lunsdifimaudewsasmsnguilluuadsnusssumn@ihanlflumsuaomhi
willuguaauiiivssdnsmwlumamiaomanguil Aakumsnsasiifinamsuau (granular activated
carbon) ** FufutunsundnuesnszuIumsmManaanoy

uannil amwzasnaUsTTInaNTmsmuaN dudmseiitldlumsuaanaadn Taaussmads 1
fimsmuaumenguansdsiidammuaiiuandafuly udfaammneitlndideeiu damugumsldasiad
Tunssuumsudn ussnagaumsazaeaaninasaainnmazusiituglaiaud aglussduihloansds
dammhlulFou Ussnalneiilszmansensnansisagy aiuil 205 (w.a. 2548) (3oe MuuaauMNIIo
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Method Validation and Determination
of Dioxins and PCBs in Plastic Bottled
Water at A Specific Condition

Sirichai Sunya and Supat Sangsuay
Bureau of Quality and Safety of Food, Department of Medical Sciences, Tiwanon Road, Nonthaburi
11000, Thailand

Abstract The objective of this study was to validate a modified method, based on the U.S. EPA Methods
1613B and 1668C, using isotope dilution technique and High Resolution Gas Chromatograph/High
Resolution Mass Spectrometer. As a result of the method validation, limits of quantitation were 1.6-16
picogram/Litre (pg/L) for polychlorinated dibenzo para dioxins/furans (PCDDs/Fs), 27 pg/L for
dioxin-like polychlorinated biphenyls (DL-PCBs) and 0.16 nanogram/Litre (ng/L) for non-dioxin-like
polychlorinated biphenyls (NDL-PCBs). Its accuracy and precision has been shown within acceptable
ranges. Consequently, the validated method was used for analyzing 18 samples of plastic bottled water,
which had been left in cars exposed to sunlight for 1 day and 7 days. The obtained results revealed
that PCDDs/Fs and DL-PCBs were not found in all samples. Therefore, consumers could be ensured that

there is no dioxin contamination in plastic-bottled water that might affect human health.

Keywords: dioxins and PCBs, method validation, plastic bottles, drinking water
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