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unin

lasandu (dioxins) Wudanguansiilastasnuazantiamuailnaidesny Ysznaumeasngy
waraaswaen lawuly W lesandu (polychlorinated dibenzo para dioxins, PCDDs) (mW# 1n)
miﬂaq'u‘[wﬁﬂaa%l,ummw Tawwuls 14\I,LLsu (polychlorinated dibenzo furans, PCDFs) (mMwh 1) msnaju

1 A

Wotnanelaaandu (dioxin-like polychlorinated biphenyls, DL-PCBs) warahsnaniiad binaa laaandu

9
b

(non-dioxin-like polychlorinated biphenyls, NDL-PCBs) M%E]L%ﬂﬂ’j’lﬂ’l‘iﬂﬁiml\l‘zfﬁﬁ’.)%'ﬂ (indicator
PCBs) @ (mMw 1@) Hauau 75, 135, 12 wag 197 Bia (¥3a58n1naudwas) muarau lassasemand
Paeansuaznguuaaslumwi 1 ZufiuhazaanyeirassusNsaillaciue 1 - 8 pxaaw wazanansoduluana
OGN U6 1 - 4 Uz 6 - 9 §MFUAIINGN PCDDs waz PCDFs uazaue 2 — 6 oz 2’ - 6’
o a 1 A A R o Y a = v \J a = 4 a dl J L = L
ausuansnguniadd e iideesudaslanning ssudazniiafimenuduiviuand iy leainangiu
MANNMENsNINGedan a5 2,3,7,8—tetrachlorodibenzo-para-dioxin (2,3,7,8-TCDD) Juas
A & a (2) 2 a S a  1a sl Al Al v g 1
nianuluiygege @ eaenaenzidisinalueimslumsevauaumwliiduldmungrune
3avAnglsy azasnsaasluudasnguannu 7, 10, 12 uaz 6 ila muaey @

f Y
1 9 1 0O 9
2 O 8 2 74 N 8
Cld | | Xtal, c:,,/;\ =
I S o =t T 3 4 6 1
q 6
f 3 2 2 3
4 4
(€ y—~ —2, (b

a v ~ ' = a a ' o a
Muil 1 goslasaaamaeil n) arsngulwdaaasiuaien lawwuly mnlesandu o) ssngulndaassiuaian
lowuls usu uaz @) srsngulwdnaasiuaen luilfia (WaT)

T
= a

' a & a = vy 1 ool a & A v '
aangulasanduiuwandamaaiinnmsun luif iauysaliiedulesiilanlangumpiigen
450 venwaded @ warasgninanalioguu)il 850 avrnwadeaduly @ uwnasndiadAyuasarsnguil
o a N gda o g s ' a o g v
A9 NIELIUMIHAALANN NI IAaaIuTuadlsznay W gaannIsuNanEan Ity WuaU NTEUIUMS
wn lyalgaumn g W nwnaeznly wwnzezannlsanenua wsnaw Msen viyeadsings uazmslyd
v oa e & a & Y o8 wa ' & VoW ' a v 2 o o
anuduludangs Wueu milviinsdaadass Yuilauuazasanvasansnguainanluduaaay ety
ssnaieianAenY (Persistent Organic Pollutants, POPs) ssngulaaanguiluasiszansalead
Tuladiu Fenuadamaaiigs danaailaenn an3edio (half-life) Tusmenywduszanm 7 - 10 U@ uas

sansodudlawdhgvinldanmsvesuysdla
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& R A = oA = ¥4 oA a
aauazNeul w.a. 2557 linssusinizadlesanduazarsaaninnnmaussyinasdianeliluganun
o a YL ] VY a4 o < 1 < v v
nigaumniige uazlaiimsdvdadayanidedianaaulatadniadiwasunsnanglulszinalne laglimanso
szyunastayasNdsidauuasdaiala Jrhlguilaaiaanuiivassnunuazunaenaiiuadien
o ¥ A o ¢ 4 g = v o v A1 qya < @
lumsuslamnanussynennulilusesudannuas lasdanidunilutadeadnine e lsanzGelunywed
wihmbeanuinedaldnenenuiuatuazinaunstayamainmsiinulssnsulesagdh lLiteainanu
msaanussngslasanduasmesaninanmanmainniluannzgumgigenisannsmsuguafionn
uidssnzudilugdimiinnuvmaionivdeduaneainan aeiu dlnaumMwwazanNlasafeems
nsuAnEdasmsunng lugruzwihsnundmstavan lumsanaiensiaimsuazsianiasd fudns
tamsatuayunsziIumsauasauilne Nludasiigaiuazdoasdaiaasefiaguuiugumeinms
d' dll <~ k4 a v d‘ydﬂl 4 dl v acda '3 1 a o A %’ dl'
ngadele NuITeliTngUszavdanasauanuldlazesiditenzarsngulasanduuasiddluinau
0o ad v 1 1 a J A kd a d' dy ?)’ dl
wazihIsaanananammsngulasandu wasansnauidinaelasanduionvssaaludouluinanuss
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% HZSO‘i—SiO2 (w/w),
KOH—SiO2 a2 Alumina B Super I (for Dioxin Analysis, MP Biomedical)

#15010551U

dsazasnasgrIuldlunmsasnanuasgiu laun d150zaeNInI5IUNdN PCDDs/Fs
(EPA-1613CVS, U.S. EPA Method 1613 Calibration and Verification Solution plus Supplemental
Calibration Solution EPA-1613CSL, Wellington laboratories) miazmﬂmmgmmﬁu DL-PCBs
(WP-CVS, WHO/EPA PCB Calibration Solutions for HRGC/HRMS, Wellington laboratories)
udzaNIarMeaNN55IUNGN NDL-PCBs (P48-M-CVS BS EN 1948-4: 2010, HRGC/HRMS Calibration
Solutions for the Marker PCBs, Wellington laboratories)

msazmﬂmmgmla‘[ﬁ‘[mﬂslﬁtﬁuﬁauﬁ”’um aumsane (clean-up standards) lawa asavarsanasgiu
1aI%IVIUﬂEjN 13C12—PCDDs/Fs (EPA-1613LCS, Labeled Compound Stock Solution, Wellington
laboratories) shsazaznasgiulalalnungu “C_-DL-PCBs (WP-LCS, “Dioxin-Like” PCBs
*°C_-Surrogate Spiking Solution, Wellington laboratories) wazansazaamasgulalalningw
13012—NDL—PCBS (P48-M-ES, BS EN 1948-4: 2010, Mass-labeled Marker PCB Extraction
Standard, Wellington laboratories)

ssazneinaspulelslnuldify internal standards Fudinnoumsinfeegrudiinies
HRGC/HRMS laun F1I9TNININTFIU 13CIZ—PCDDs/Fs (EPA-1613ISS, Internal Standard Spiking
Solution, Wellington laboratories) *’z’;ﬂumsaxmﬂmm@mﬁﬂs:ﬂa‘ué’m 13012—1,2,3,4—TCDD H
13C12—1,2,3,7,8,9—HXCDD UazEIATALINNTTIUNGY 13CIZ—PCBs (WP-1SS, 13CIZ—PCB Internal
Standard Solution WHO/EPA PCBs, Stock Syringe Standard, Wellington laboratories)
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miazmﬂmmgmmju native PCDDs/Fs (EPA-1613PAR, US EPA Method 1613B Native
PCDD/PCDF Solution/Mixture, Wellington laboratories) a158:a831755711na% native DL-PCBs
(WP-STK, Native PCB Solution WHO/EPA PCBs, Stock Standard, Wellington laboratories) wag
miazmﬂmmgmﬂ’cju native NDL-PCBs (Cambridge Isotope Laboratories, Inc.)

m%im:ﬁauazqﬂnsiﬁ

L3849 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), Lﬂ%}mimaqumwmﬂ (Vacuum rotary
evaporator, Buchi, R-215), LﬂéaﬁL?lEl"]LL‘U‘U‘Vil!uﬁ’lﬂ (Shaker orbital, IKA, KS 501 digital), Lﬂém‘izmﬂ
LUUNRILRDDALN? (Multiple tube evaporator, Zymark, Turbo Vap LV), Lﬂ%aﬁ‘g'\i 2 AT 4 NUWUS
(Mettler Toledo) lulastila loumas GC vials @ny 1.2 {98805 glass insert with spring AW
300 wlasans

wiaauda 1dud maudadunananug 500 #9dans aufaglananuy 1,000 Haddas
NTIBUENANNY 1§03 eaanduidurhugudnanmely 5 Tadwes e 23 wufiwes vesaumiuuay

AN 30 NBDAAT

RERIGERR]

FBensiansngulasendunaziigtludemahldusunnisenas U.S. EPA 16138 © il
Fenzinangulaaandu uas U.S. EPA 1668C © Fafisiensimsnguitailuhiifioymenasuds
TsitAudona: 1 TaeUsznaudisdunaumsana (extraction) miﬁﬂﬁu%qwé (clean-up) MSULNEIT
(fractionation) msusnuaziaUsinmdsiaios HRGC/HRMS wazmsennmma

nsann Fasathan 0.75 dlansu ldlunsisusnane 1 das 1w 2 %0 N TAZNNINTFIU
lalglnU@aawaengu *°C_-PCDDs/DFs US1na 50 NlANSH (8ntiu *C_-OCDD 131m 100 NlANSH)
ngu °C_-DL-PCBs U3 100 #laniu uazngn “C_-NDL-PCBs Usina 1,000 #laniu wehunu
o il faneliUszanas 1-2 $alue wiannawehdeiiafluaiinsn in hexane USinas 50 fadans
wEheenIpudmsaNNEITaY 100 rpm e 5wl asidl3Wuendy Watedumh (Fua)
Aul3luiininasuazifiusu hexane (Fuuw) lumaumdunananuyg 500 dadans daanthsuhluasaeh
80 2 A39618 hexane 133105 50 1933@5 U hexane nsINAuUlY A0 Na SO, anhydrous
liafdaih LLé’ﬁﬁﬂﬂizmaﬁaﬂLﬂ%}mi::mﬂqiytyﬂmﬂ"lﬁ'mﬁaﬂ%mm 1-2 Hadans

n75ﬁ1°lﬁ'u§qn§é’m multi-layer silica column Ta#ussq silica 0.3 N5 KOH-SiO_ 0.3 n3u
silica 0.1 N3N 40% H SO -Si0_ (w/w) 0.6 N5% silica 0.1 NN W Na SO, anhydrous 0.3 n5u
muaeu luesaniumiduriududnanaely 5 Jadwas luasazare hexane Usias 5 §adans
\fla556u hexane pgjfizu Na SO, anhydrous Tdansanaiilanniuaauiithuangzie hexane U503
10 §addns s995uMsanaaIBIAnUNANTIIG 100 Haddns Uaeeld hexane luaaunaagarieaudd
luszwalivaausines 0.5-1.0 §adans
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nMsugna1sngy PCDDs/Fs, DL-PCBs uaz NDL-PCBs 18 alumina B column lagus53
silica 0.3 N34, Alumina B Super I 1.8 N34, silica 0.2 NSN Uaz NaZSO4, anhydrous 0.3 NSNMUNIAU
lupamiudiduchugudnanmeluzing 5 §adwns ruasazang hexane Uses 5 fadans ldarsana
Alanntunoumai1¥uians ozde hexane Usinas 5 Hadans sasiumsmevasauiituuauang
50 §8dans (fraction 1) %@y hexane/dichloromethane (49:1) Usuas 10 §adans sav5uasany
NaRALMINULAUANNG 50 H8aaAT (fraction 2) UargATNEYzeI8 hexane/dichloromethane (1:1) U310
25 1A3ANT T9ITUMNIILNIDAUMAUULAUANNY 50 Jadan3 (fraction 3) e aTaNTANNEALM
fetazasstmsuuunmsvaaaui imdaUsines 100 lulasans weslialdly glass insert anwg
300 lulasdas vlifpamgiveuiialidinasaessmeluaunue fin nonane, internal standards
dwu “C_-DL-PCBs uaz °C_-PCDDs/PCDFs U515 20, 20 uaz 20 lulasdns aslu glass insert
284 fraction 1, 2 ez 3 MUAAU wehehea3aaweh 30 5wt nntuliamsaiagaths fraction at

5 lulasansuannuld glass insert (fraction 1+2+3) WawenN@IBLAIBILEN 30 IWH

NTUINUAZING 5mjw PCDDs/Fs, DL-PCBs 8z NDL-PCBs MeAsaa HRGC/HRMS
AaumsiamaehanieindaslSunaamnmiinasee q (instrument tuning) Tudu HRMS wazsauidisu
Lﬂ%'m (instrument calibration) é’aﬂmalaaauﬁtﬁﬂmﬂmmmﬁm aNa15 perfluorokerosene (PFK)
Tiien resolution #i 10% FuninzAumslensiasluudazndu nandammsusnaaamsianzias
ngi PCDDs/Fs eiaslivasndy 10,000 ® uazmmsuenyaamsiesziarsngs DL-PCBs uaz NDL-PCBs
aaslitaeniy 8,000 7 aaaaszaznalunmsiadiegn lasasaiesiauazU3inuasngy PCDDs/Fs
11U 17 ApuAaslu fraction 3, ngn DL-PCBs 911U 12 AdUAMa3 uaz NDL-PCBs :117U 6 AaUiLuas

Tu fraction 1+2+3 ANFNILLAIDINMVUA

N13AIUIN

asnnnuinasgulealdinaiia Isotope Dilution wuaz Internal Standard emuigawde U.S.
EPA 1613B® uaz U.S. EPA 1668C  wazenwiaanaudniulussane lagldlusunsy Masslynx™ v 4.1
dadasmsmnamninauazmanyarnuilufivsesnsudazaauduesluhlasldlusunsy Microsoft
Excel 2007 lduanmanasasdmsauniialanlumsdinameauyaanuduiis (toxic equivalent
quotient, TEQ) wasaaudazngy fisuhdumasumasenududussmaudazaauiiuasgudiaasii
anyaanuiuiivaasasudazasuiiuas (toxic equivalency factor, TEF) © (dlpsnseauamnudiuie

PYDILABLADUIUBIHAILANANNU)

mMsnagauanulgleiziesey (Method validation)
NsNAFaVZNYBINITIATIEHIazANMTE AT (Working range and linearity)
W3ENATAEANENINTTIUNGN PCDDs/Fs, DL-PCBs was NDL-PCBs lvfianudnduy 6 sz0u

Jeneieeias HRGC/HRMS s2duas 3 ahannessutaznagauanuiuduass muramen

Lﬁ'mmummgmﬁnﬁwé (% RSD) 2@ response factor (RF) 5% native isotope waz labeled isotope

Togldlusunsn Masslynx™ v 4.1 Mm@ % RSD
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MINAFaUAIININUNILDIZIN (Specificity/Selectivity)

¥Ms@n® Method blank dreafamudsiesnzinusuld Taldmsiaiinamue waliddota

¥MsAn® matrix blank srsafamothemadainusuly 1w 6 $laglsih deionised pure
water (18.2 MQ.cm) LlpATINTDUMITUMUTDINNNE5LAT w‘%aqﬂﬂsfﬁﬁ"lﬁ' Wapneageianadl

2
=

NANSENUABNIIATILY NTiiiatasnuanNuiawaIa lunmsuunsie viamialSnaas

msnmaauw’wqumﬁ'mnwu (Limit of detection, LOD)

noaaulasmMsienigathai deionised pure water (18.2 MQ.cm) 311U 6 2 udn 18TUsunsu
Masslynx™ v 4.1 (TargetLynx, Waters) snnauusalugaen LOD (Swhaduilansa) mneudaauy
NINIFIUTNFYAYINUINNITIO matrix blank @uImn) LOD femsmseslsnasinilldneasy
(imbeadudns)

mﬁnmaaudwqumﬁﬁtmww’ﬂ?mmlm" (Limit of quantitation, LOQ)

nogauTasmsidnasnasuacludiogn matrix blank A 6 7 sy LOQ M
1J%mmﬁ%’ﬂlﬁtﬁﬂuﬁumsmmgm WA UITDEAEMINAUAY (% recovery) LLaxcshLﬁ'mmummgmé’uﬁwﬁ’
(% RSD)

MInadaumIINUNY (Accuracy) UaAIINTIEN (Precision)

U.S. EPA Tdimuadanudutugagaiioyanaliudiould (maximum limit, ML) #89a3
2,3,7,8-TCDD luihanuidu 30 @lansudadns @ Fuflumsmuuassiiassiodesini datuy
msmwalSnalumsiduasuassu laldusuass 2,3,7,8-TCDD Hunanlumsernadvsu
miﬂa;ulﬂaaﬂ%u usnniilenagauanulFlduasmsiwngyians 2,3,7,8—TCDD LLa:aﬁﬁﬁmﬁ'uﬁﬂimg
ludamwnuazasananglsilusmseis leaamsidnansnasgiu 2,3,7,8-TCDD luaade matrix blank
Aseeu LOQ, 1 tv1wad ML waz 1.5 tn12ae ML u,a::l,aum'immgm%ﬁmé’uiumju PCDDs/Fs
é’maﬂﬂumiwﬁ 2 LLazLﬁumﬁmmgﬂﬂunéu DL-PCBs was NDL-PCBs ﬁssé’u LOQ, 40 tmMa9 LOQ
uaz 60 Whrae LOQ wazihlUieseviseavas 6 2 W % recovery Waz % RSD

faEINUATNTABNUUUNINAAEY

é’mzmﬁw@'{umsf\mmwmﬂaﬂwmnwawﬁﬁm uasﬁmwﬁuﬁﬁﬁLﬁumﬂmmﬂamLLazﬁgLﬂﬁmi’mm
ludandiauunys fradeuiina w.a. 2557 Ussnaume 1aniianadtaniay (polyethylene, PE) 2110U553
0.8 803U 5 MBEN WaABNAUMIITUMEA (polyethylene terephthalate, PET) 2110U333 0.6 803
U 2 BN VUIAUTIY 1.5 30T MU 1 6IDEN UWALAUNAUIIY 20 805 MUY 2 oM IWalwshau
(polypropylene, PP) 2u1a1539 20 805 DUIU 5 MIBEN WadMSUBLUA (polycarbonate, PC) 2UINUTIY
20 805 MU 2 GaEN wazwad hilanaalsd (polyvinyl chloride, PVC) 210U533 1.5 805 19U
1 ¢heehs (flume PVC fithandraliazanauazldinidly matrix blank U33nas 1.5 303) UG
18 Ghatha Tagd1aae 3 mgmsel leun nguil 1 ngumuaudadamuinelimeluias fidmsiigumgivas
(25-30 aALTALTed) ﬂajuﬁ' 2 1813 lusafiaenmaunn 1 Ju LLa::ﬂfch‘ﬁ' 3 1dl3lusafiaenmaunn 7 Ju
waziihnguee 9 aniesIsansngs PCDDs/Fs wasngu DL-PCBs uazldmsiiassvidiadn
nauil 3 NndaEaesaTITITILENGNT 1 uar 2 My 2 Methrasudasriianawmadn Mwumns
ngu PCDDs/Fs waz DL-PCBs lushotanguil 3 hmsasiadethuasnguil 1 uaz 2 nadadh
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NIMIUANADNIN

1qnﬂ%y'mmmsmaauﬁwmﬁmiwﬁ method blank "‘Jmiwﬁéf'saemﬁgw (duplicate) Tastnauad
MsEaNSUBIANNLANGNS (Relative Percent Difference, RPD) aaslaitAudazas so (18lunsdifinsany
NNNAT LOQ) uasdnisH spiked sample lag@nansngy native PCDD/PCDFs wazaningy native

DL/NDL-PCBs tita@Ussan5mwuaimsiasey laginnminsaaniuees % Recovery agil 50-120%

We

mMnadauanultlanaiifiessy (Method validation)

naMsnadauriuazaNnuludunswaINTIATEd (working range and linearity) #89&13
udazailungy PCDDs/Fs 91y 17 Aaudiues DL-PCBs 91wiu 12 Aaudwes uaz NDL-PCBs
6 paudwes lagldineialalslnulagzu (isotope dilution technique) waziau3mmaas
\a389 HRGC/HRMS mglaanmedimvua wuhansasdennwinasgueasssudazinanudugy
6 3v@UYDIE1INeN 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 Wlansuealulasdas uaz OCDD/OCDF agluzi 0.50-50.0 WlANSH
aalulasdng) asngu DL-PCBs aglug 0.25-20.0 Wlanindalulasdns wazansngn NDL-PCBs
agluzae 0.25-125 Wlansudalulasdns Toefidmassasazaiissvumnaspuduing (% RSD) vas
response factor (RF) 284310M510 3 sz?mmmiﬂa;u PCDDs/Fs agluz 3.4-12.29% sn3ngn DL-PCBs
ogluzag 5.4-11.29 uazasngu NDL-PCBs agluzag 8.0-9.9% (19199 1) msfAnmanuiazas
20i5LEAAMN FHEMTIATIW method blank way matrix blank eAsHiusuld wuhasalinums
sumuuinafiefioadennansaiviegunsaiiildviadad iallasiuanuiiowmalumsiuunyiia
sl

HaMINAdaLIaNNaaIMInsIany (LOD) zasarsngy PCDDs/Fs fawinu 0.6 Wlansu
faans (8ny 2,3,7,8-TCDD war 2,3,7,8-TCDF #@vinu 0.3 WlAnsuaaans; OCDD waz OCDF
Newhnu 1 Wlansueadns) a1snan DL-PCBs #imuniu 2.5 Nlaninedadns uaza1sngy NDL-PCBs
Hennu 0.006 NUNTNGDANS

HamMsagaUiafeueImsIaUsine (LOQ) Tngiaszih deionised pure water (18.2 MQ.cm)
fliinansanas31ungy native PCDDs/Fs, native DL-PCBs ua¢ native NDL-PCBs fifuhiu 8.1 #ilan3y
#2395 (andy 2,3,7,8-TCDD way 2,3,7,8-TCDF {awynu 1.6 WlAnsuaaans; OCDD waz OCDF
fehiu 16.1 WlanSudadns) (MR 2) 27.3 WlAnSuAeans (5197 3) uaz 0.162 WIUNSNADANS
(mswﬁ 4) MUMHU LALINMIINATIEHIIUIU 6 2 ANHUHLIN 9% recovery Wasiszau LOQ 224815nq¥
PCDDs/Fs agluz 91.7-118.9% asngu DL-PCBs agluz9 87.4-100.1% waza13ngu NDL-PCBs
ogfluzing 99.3-109.79% wazANwLiiBan % RSD 1ndsvasansngu PCDDs/Fs ogluig 4.1-13.6%
a9 DL-PCBs aglus 3.5-8.3% uazanangy NDL-PCBs agfluzng 2.1-17.2% (039 2, 3 uas 4

MNAIAU)
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MINT 1 KM INATBUZTNMTIANHUazANNTUFUATI289d50§8 PCDDs/Fs, DL-PCBs uas

NDL-PCBs
FnenuNTurassInaspuazenuiuduase
Fads FNANNTNIY  RF, % RSD Foes FNANNENIY  RF, % RSD
(pg/uL) (pg/uL)
#1303 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 s1 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 msnaﬁ'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

= ' o acta ¢? A a ' .
AINN 2 NAMINATDUANNUNULBSANUNENYANIDIIATNTHINLNDLONTITNINTZIUN]Y native PCDDs/F's

NUIY 17 FUN

Spiked n==a6 Spiked n==6
Hoans level 9% Recovery Hoans 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 81 92.2+55 6.0 1,2,3,4,7,8-HxCDF 81 118.9+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 lBBNTY (WHO - PCDDs/Fs, pg TEQ/L) ﬁiséfu LOQ 18.5 100.6 + 4.4 4.4

RAELHG) wasm@hauyjamwmﬂuﬁwmmsmju PCDDs/Fs (WHO - PCDDs/Fs, pg TEQ/L) 284 lower bound,

medium bound wag upper bound H@WMNU

NI INININNANFNTNTUNWNE
U 60 atfun 3 nIngIAN - NueNBU 2561




MINAFBUANNYNADWBITIATNRUAzaTIE U INgN laaanFY 3ty e worgwan! uaeans
wazigdluhaw

a 1 d' aca s H dl' a ' .
M9 3 HANTNATDUANNUIUUAZANNNIBITIA NN BLANTIT3NATTIUNGY native DL-PCBs
DUIU 12 U0 N5zaU LOQ, 40 v LOQ waz 60 tvwed LOQ

Spiked n==6 Spiked n=e6
%'ams level % Recovery %'ami 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 s1 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 27.3 98.9 + 6.0 6.0 PCB 167 27.3 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

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

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

BIYLHH wasmﬂ'waugammLﬂuﬁwmmsﬂzju DL-PCBs (WHO - DL-PCBs, pg TEQ/L) 284 lower bound,

medium bound W&z upper bound H@LVINU
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Method Validation and Determination of Dioxins & PCBs of Drinking Water Sirichai Sunya and Supat Sangsuay

P ' P PN 2% A a ' .
MINH 4 HANINAFTDUANNUAIULBEANNLNENYDNTUATLINIBLANINTINNATIIUNGN native NDL-PCBs
PUIU 6 FUANIEAU LOQ, 40 t2ad LOQ uaz 60 tMad 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
nasINa U lsinaelaaandu (NDL-PCBs, ng /L) 5¢6U spiked LOQ 0.97 100.5 + 6.8 6.7
wasImialliamelaaaniu (NDL-PCBs, ng /L) 5¢aU spiked 40xLOQ  40.55 97.3 + 9.9 10.1
wasInialldamelaaaniu (NDL-PCBs, ng /L) 5¢aU spiked 60xLOQ  60.76 101.3 + 9.6 9.5

VANENE WasINNG U binanalaeandu (NDL-PCBs, ng/L) 2849 lower bound, medium bound ta¢ upper bound fimunnu

mamswﬂaaummuﬁuuazmmLﬁﬂ@ﬂﬁ%‘itﬂﬁ:ﬁﬂﬁﬂdﬂ PCDDs/Fs lushathai deionised
pure water ‘ﬁ'Lﬁumimmsgm 3 5eaU Senzseduat 6 9 laun fenudusuresans 2,3,7,8-TCDD
warans 2,3,7,8-TCDF H@wynU 1.6, 30.4 Wae 45.4 WIANSNGBANT SLAUANNNIUYBIES OCDD
waz OCDF #iA v 16.1, 304.2 Uay 454.2 WIANTNEDAAT F2AUANNINIUYEIENINGN PCDDs/Fs
fmaaiiahiu 8.1, 152.1 uaz 227.1 WlANSNABANS MuAIGU WuhenuusuiUszfiuan % recovery
RAENY 3 SEAUYRIES 2,3,7,8-TCDD uazans 2,3,7,8-TCDF agluzriv 91.7-109.0% @15 OCDD
woz OCDF aglus19 95.2-105.0% uazansngy PCDDs/Fs fivdangluin 92.2-118.9% anaiies
ﬁﬂ‘smﬁuéﬁﬂ % RSD mﬁlﬂﬂm’ms 2,3,7,8-TCDD wazds 2,3,7,8-TCDF agﬂuﬁw 3.2-9.2% &5 OCDD

waz OCDF agluza9 3.9-13.2% wazensngy PCDDs/Fs Managlugig 1.6-13.6% (51497 2)
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HAMINATIUANNUNULAEANNTIBIBYITIAT Y asngy DL-PCBs waz NDL-PCBs lu
éfmthﬁwﬁtﬁumimmgm (spiked samples) 526U LOQ, 40xLOQ, 60xLOQ (4@az5zuiaev 6 )
Tdun fissduamudatunasanangu DL-PCBs fienihiu 27.3, 1067.9 uas 1619.9 Wlan3ueados mudeu
wazansngy NDL-PCBs fawinu 0.162, 6.758 uaz 10.126 WIUNINEDAATNNEOU WUANINUNY
Aszduan o recovery W@aaa 3 5¥0UueIaINgy DL-PCBs aglugdn 85.5-101.5% ((51151\1‘17; 3)
waransngu NDL-PCBs agluzng 95.7-119.5% (031971 4) uasananiieniilsziiiudhe % RSD ndsnasans
n4u DL-PCBs aglutng 2.2-15.79% (529 3) wasananga NDL-PCBs agfluz 2.1-30.5% (05971 4)

N9INgeEeINIsUanaIsngy PCDDs/Fs mlagansanain % relative abundance 784 valley
sewieiieYed 1,2,3,4,7,8-HxCDF Wy 1,2,3,6,7,8-HxCDF lashanudutuishiigauasansanasgiu
Tunsasinswanasgiuadsziiy wuin % relative abundance 299 valley 2a45zWINNAYD

1,2,3,4,7,8-HxCDF uas 1,2,3,6,7,8-HxCDF iy 13% Fagluinamisansula © (nwi 2)

100 1,2.3,4.7.8-HxCDF 1.2.3.6.7.8-HxCDF

Relative abundance (%)
+a
o

sl WOUDN T 1R T, SR nuALeUTY

20

10

0 LEESE SRR I Y . Ll L e e e DR D BN DN BN B
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

mamﬁmswﬁ’iﬁﬁum‘s@mmluﬁmazahI:mz

M3 NeiUsiuasngy PCDDs/Fs waz DL-PCBs Tudedahdufunnaaiaae
wasglasindinafiussylumoenaaiinnguil 1 nguauaw naui 2 ldlilusoflaanmnuae 1 3u waznguil 3
1dlilusofianaanuan 7 Su weasaliwul3mnamsngy PCDDs/Fs uaz DL-PCBs lunndantdig

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

#3597 5 HaMTIANLUTINUENINGH PCDDs/Fs waz DL-PCBs 1aaussazawanadin lugnnisanimie

ﬂE]:N"?; 1 nqui 2 ﬂfoju‘ﬁ' 3
3 st Ysnasn  Usnasy dSnasiy Yinasin dFonass Ysnus
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@uaT 1 PE (0.5L) Taiwu Taiwu Taiwu Taiwu Taiwu Taiwu
1hdua 2 PE (0.5L) Taiwu Taiwu Taiwu Taiwu Taiwu Taiwu
1h@uaT 3 PE (0.5L) - - - - Taiwu Taiwu
1h@AuaT 4 PE (0.8L) - - - - Tiwu Taiwu
1n@AuaT 5 PE (0.8L) - - - - Taiwu Taiwu
1hdaues 6 PET (20L) Taiwu Taiwu Taiwu Taiwu Taiwu Taiwu
1haues 7 PET (20L) Taiwu Taiwu Taiwu Taiwu Taiwu Taiwu
1hauas 8 PET (0.6L) - - - - Taiwu Taiwu
1auas 9 PET (0.6L) - - - - Taiwu Taiwu
Wanas 10 PET (1.5L) - - - - Taiwu Taiwu
1hauas 11 PP (20L) Taiwu Taiwu Taiwu Taiwu Taiwu Taiwu
1hauas 12 PP (20L) Taiwu Taiwu Taiwu Taiwu Taiwu Taiwu
1hauac 13 PP (20L) - - - - Taiwu Taiwu
1hduaT 14 PP (20L) - - - - Taiwu Taiwu
1haues 15 PP (20L) - - - - Tiwu Taiwu
1haNaT 16 PC (20L) Taiwu Taiwu Taiwu Taiwu Taiwu Taiwu
Wn@ANaT 17 PC (20L) Taiwu Taiwu Taiwu Taiwu Taiwu Taiwu
1haNeT 18 PVC (1.5L) Taiwu Taiwu Taiwu Taiwu Taiwu Taiwu

el

353@519inU5Uld (modified method) Tad1989mniszee U.S. EPA Method 1613B ©
uwaz U.S. EPA Method 1668C ” dznaiialalylnilagau (isotope dilution technique) IoUsanaein
1389 HRGC/HRMS mglaanmzimuue failuiduuy multiresidue method lumsiteszwansngy
PCDDs/Fs 31U 17 aduatUas DL-PCBs MU 12 AdUALUDS waz NDL-PCBs MUY 6 ADUILUDS
3 Q‘I 4 ac] n =Y U |} d‘ 3 v 3 =Y Qe’
FunaunUsunnisees U.S. EPA laun Usinadednnld ausaumsana msmliuignduazmsuanans
1 U a' d! = =) X a%’ a £% ] q' v A' a [d a d{' n:'
udaznan (mINd 6) Iineazdeansil 1) Usinamegnnldvnann 1.0 405 WUy 1.5 05 ey
detection limit wazliillumunuzasiIngaNfEdy 2) 2unaumsana 358198917 dichloromethane 1Ju
v o a oo Y o = = = a a Yo o a N ' .
Mazaadunds FalamnsdnnlSeuisulssansmwnmslgarmazaedunsgsein dichloromethane
Vv = @ v a NNANA o . 1y '
1z hexane WUNIDYIZNITAUNIUY mﬁ’l‘jﬂqulﬁaaﬂ‘ﬁuLLaSW‘ﬁU‘ﬂﬂﬂﬂ(ﬂ’JE} dichloromethane LaifaNNLaNN
[ o v o =3 L= 2 Id Y o a o & 41' a Vv I a o 1
pdeiitedany eletdanld hexane Wudvhazaredunsd wWsinsanmuanuiuivaasasaingn

89AM3 International Agency for Research on Cancer (IARC) lausztiiuuazana1s dichloromethane
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W’agj‘lumﬂuﬁmwmﬂumiﬁamt‘%ﬂuu‘qm‘f (group 2B: possibly carcinogenic to humans) " Tuwauzi
hexane lidafluansnonszi%e uananil wihenu Agency for Toxic Substances and Disease Registry
(ATSDR) lasenumenulaanns (minimal risk levels, MRLs) #a @ MRL 284 dichloromethane
TasmsgaauiashliAeemnuuiivuuuiEesiisnndu 0.3 fadniusailon3u luznisiien MRL 409 hexane
fidnuniy 0.6 Taan3udenlansu 2 nandernuiiuivies dichloromethane fianuidssiiazialviiawaide
dogumwluszazenannd hexane 4 2 uh aeslsimudhazmammilmanluggaaiu (fume hood)
ianutaanderasinnziuazanenuidmmslasududamns 3) tunsumahliuians (denadu
TasanlanmWussy silica, KOH-SiO , silica, 40% H SO -SiO_(w/w), silica uaz Na SO ) Toans
aeunaaaaniumNndurhugudnaramely 15 Tadwes @ du 5 Tadwes Jenansoaaddnamsldmsed
waransarasdundgldinnnidasas 50 uaz 4) dumaumsusnasne 3 ngu Ididenls aluminium oxide
(Alumina B Super I) G'E’%qmmin@ﬂ%’umssumwhq 7 1o 6 ﬁgﬁgﬂﬁi’lﬂ’lgﬂﬂ’j‘l florisil ¥ l¥isengiaa l4ane
uanINil 038 U.S. EPA Method 1613B fitumaumsiliusanisnaimasnndunaumsuanans
wilddaduaauiioan mamafineiFiensdiiuiuliansaaesinamataiiuazansazans ansseznmlums

Aenzdnnnisegas 30 wazdanldauhazaanienuiiuiwmisaniiaenulasansweinmienzd

999 6 MslSeuisudSinasgrunuisienzinusuld

Modified U.S. EPA methods

Funau U.S. EPA methods 1613B/1668C "
1613B/1668C
USNaeIaena 1803 1.5 8919
MIFNG dnaae dichloromethane dNAA8 n-hexane
ﬂ"l’iﬁﬂﬁ"lﬁijﬂ‘é Multi-layer silica gel column Multi-layer silica gel column

(Fuehugudnanmely 15 fadwes)  (durugudnanamely 5 Tadwas)
ﬂ‘lSLLElﬂnéjsJa’li 14 florisil, carbopak/celite 1% alumina column
= .
%98 alumina column
° Y a Ly & . P b4
mswﬂwmqmanmq Multi-layer silica gel column Tails

MU HRGC/HRMS HRGC/HRMS

idlamsiiFauiisunamsnagauanugndasaasisiunarisaniulumsusziuammnwaans
IA51L9 MaASeedewes U.S. EPA 1613B © waz U.S. EPA 1668C @ wunuanadauanuidudunss
PpamsaTnNINas NI sudasaiiafienududu 6 szdu fanisvasssasandsvuanasu
&g (% RSD) w84 response factor (RF) :nmsia 3 agludn 3.4-12.29% %qagj’lmhqmmﬁms
gansuRataen 20% ©7 lagdidannauasnIaUsnawesas 2,3,7,8-TCDD Awnu 1.6 WlANSN
dedns Amfulsanamihdnduulavnuasmenulaands HieheglunasisaniuldilaFsudiay
funasizas U.S. EPA 1613B © fitwua vasniwilslusauwhaaseh ML w3s Codex Committee on
Methods and Sampling (CCMAS) fifwua wagnvsawhiunialusuwheesen ML (il ML < 0.1

v
a1

faansuaanlaniy) Fuaaslitiiundsiia LOQ Amainamigansuinn MmNansuNIInTIAIMENS

G ARIALGEY
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Method Validation and Determination of Dioxins & PCBs of Drinking Water Sirichai Sunya and Supat Sangsuay

HAMINAFIUANNLAILLAE AN TIENTBIIT Azt sngN PCDDs/Fs wuh anuusiuiivssdiu
90 % recovery [anpglUAN 92.2-118.9% Feaglumanarimssoniuia 52 70-1409% © uazanuiies
filsziiiudhy % RSD wdsagluzig 1.6-13.6% 31 U.S. EPA 1613B lildmwuainasimssaniuaes
usazaauiwesly stlsionuanmwglsulamuuanasimssansuzaswaninmanyaanuiuiiy (toxic
equivalents, TEQ) ﬂaqmsmju PCDDs/Fs 15"‘7; % RSD < 15 waz@ % RSD YNMSLANTITNINITFIU
v 3 seduaglunaninsansuld nandaagluig 1.7-4.4% (il 2)

HANTNAFDUANNUNULILANNLTIBIDDIITTIA LRI 3NgH DL-PCBs waz NDL-PCBs
WU aNuuNUsHEuIIN % recovery indswasaIngu DL-PCBs agflus 85.5-101.5% 4oy
Tughanamimssaniufie 60-135% © waraangu NDL-PCBs agluzhg 95.7-119.5% #eagluganausi
masgousuia 70-120% 0 wazanuiiiesiiussidiiudis % RSD ndsuasasngu DL-PCBs agfluzig
2.2-15.7% %ﬁagﬁluﬁdﬂmmﬁm‘saan%’uﬁa Vaanh 259 “© (5197 3) uaz % RSD vaenaTnwas NDL-PCBs
aglug9 6.7-10.1% G'E’ha%ﬂumm@ﬁnﬁﬂau%uﬁa Yagnd 20% 9 (mywi 4) nnmsnagauanulile
riFiensiluudasiunau asuldh Faiammnsatausinumangy PCDDs/Fs $1wu 17 aaviiuad
DL-PCBs 113U 12 AduILa3 way NDL-PCBs 91104 6 AdUAUDT LAGUaztiinzam5umMsnsIam
samaanunguluihiy

KamMsnnIANINGNUTTInaNmaininmheluamasauasgilafindinaludouinas
W.A. 2557 MUV 18 v linuasngulasandunssidieaalosandulunnaiadi uaasliiiuh
lufimsasmszasaangulasanduaaninmnmavsspnauiafulilusosudmnuan nillasundas
nawlaeanduiennmsunluiiliauyssasmaeiifimnaslandniiase lsdiuasdlssnay Fuily
maun lusifigamgiign 450 aseniaded wasanasatsiitaddnuiagamniigent 850 asmnuaides )
FriugampimelusosudligaweiiasiliiRemsneduasmangulasantu eflsdnsandgaummwina
drinnuamznsIIMIaIMaLas nssnanmssaguivualihudlaalumyusussyiiteatn duewns
MUANIRINE MNUTEMANTENTHAOTIT0GE 20T 61 (W.A. 2524) uazudlatiandnatiuil 284 (6. 2547)
Feudodasmaayanando vetunsisuiivamsussseayanaldamnligndas Taassynsnismanaa
hawlifaamnenunasyu Tunsdidfimaudeurasmsnguilluwadsnusssumn@ihanlflumsuaomhi
wikluguaauiiiivssdnsmwlumamiamsnguil Aakumsnsasiifiinamsuau (granular activated
carbon) *” FfutunaunanuasnsELIUMIMINAMNGY

uanNnil AmwzasnaUsTTINANTmImUaN dudmseiitldlumsudanaadn Taaussmad 1
fimsmuaumenguanedsiidammuaiiuandefuly uddaammaneitlndidesiu damugumsldasiad
Tunssuumsudn ussnagaumsazaeaaninesaainnmzusiituglaiaud Waglussduihloansds
demaihlldnu Ussnalnefivssmanssnseansisags atuil 205 (w.a. 2548) (389 Myuaaumnia
MNATPIUIDIMBULUTIIINNANMEAN (UseMANTENTNISIToNGY RUUT 295 W.61. 2548) T1lFUTT901M3
vanniifafianaspundadomigaavnasn (wan.) 998-2553 Mmauzwanaanamiuuilne Fahliiula

lad wisguslnaldmenanadnagngnasuilulumumuuzihusndn aziinnulasasadogunin

N5EINININNENFNSNTUNWNE
71U 60 RUUN 3 NINYIAN - NUENBU 2561



MINAFBUANNYNADWBITIATNRUAzaTIE U INgN laaanFY 3ty e worgwan! uaeans

IEEATCATISTURLGEY

52

asu
9

WiensimangulesandunasRailubauldimsmesauianiaesmsiouine enuiy
Ll UA S9N WNINITFIU AL ULazANNTEY wuTnzandmiuh g e nsimusinams
ngu PCDDs/Fs DL-PCBs wav NDL-PCBs Tuthawldashagndasusiu wasiadald uaskamsdnmil
waasliiiud hussymenmadniiiulilusosudmnuaalufimsndulasanfuuasiidiadaloaandu
vuidlauluhél

Aeeanssndsena

2DUDUANUNEINTITIN ANdazana se905ufinsuinenmansmsunng wedaaniad
Tsauwssaiing adaganngmsaningumuuazannlaaadzaIms wasuean usysel 589681183
diingauamwuazenudasaisoms ilimsaiuayumsdniiulasims idmuushuasdaauauus
wNwaasu BEudAs uasneagd duud Tienudemdelumsiomeade duhlilasmsiidusa

CLPNREL

@NEITBINAN

1. Commission regulation (EU) No 125972011 of 2 December 2011 amending regulation (EC) No 1881/2006
as regards maximum levels for dioxins, dioxin-like PCBs and non dioxin-like PCBs in foodstuffs.
Off J Eur Union. [Online]. 2011 [cited 2018 May 31]; [6 screens]. Available from: URL: http://eur-lex.
europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32011R1259&from=EN

2. WHO. Dioxins and their effects on human health (Fact sheet N°225). [Online]. 2016 [cited 2018 May 31];
[6 screens]. Available from: URL: http://www.who.int/mediacentre/factsheets/fs225/en/.

3. Shibamoto T, Yasuhara A, Katami T. Dioxin formation from waste incineration. Rev Environ
Contam Toxicol 2007; 190: 1—41.

4. Johns Hopkins Bloomberg School of Public Health. Researcher dispels myth of dioxins and plastic
water bottles. [Online]. 2004 [cited 2018 May 31]; [4 screens]. Available from: URL: http://www.jhsph.

/news/stories/2004/halden-dioxins-two.html.

5. Cancer Research UK. Do plastic bottles or food containers cause cancer? [Online]. 2015 [cited 2018
May 31]; [5 screens]. Available from: URL: http://www.cancerresearchuk.org/about-cancer/causes-
of-cancer/cancer-controversies/plastic-bottles-and-cling-film #RwtYmmoeDMfxiVrl.99

6. US. Environmental Protection Agency. Method 1613, revision B tetra-through octa-chlorinated
dioxins and furans by isotope dilution HRGC/HRMS. [Online]. 1994 [cited 2018 May 31]; [89 screens].

Available from: URL: https://www.epa.gov/sites/production/files/2015-08/documents/method

1613b_1994.pdf.

7. U.S. Environmental Protection Agency. Method 1668C chlorinated biphenyl congeners in water, soil,
sediment, biosolids, and tissue by HRGC/HRMS. [Online]. 2010 [cited 2018 May 31]; [118 screens].
Available from: URL: https://nepis.epa.gov/Exe/ZyPDF.cgi/P100IJHQ.PDF?Dockey=P100IJHQ.PDF.

NI INININENFNTNITUNWNE
U 60 atfun 3 NIngIAN - NuUeNBU 2561




Method Validation and Determination of Dioxins & PCBs of Drinking Water Sirichai Sunya and Supat Sangsuay

10.

11.

12.

13.

. Van den Berg M, Birnbaum LS, Denison M, De Vito M, Farland W, Feeley M, et al. The 2005

World Health Organization reevaluation of human and mammalian toxic equivalency factors for

dioxins and dioxin-like compounds. Toxicol Sci 2006; 93(2): 223-41.

. US. Environmental Protection Agency. National primary drinking water regulations dioxin (2,3,7,8-

TCDD). [Online]. 1995 [cited 2018 May 31]; [2 screens]. Available from: URL: https://nepis.epa.gov/
Exe/ZyPDF.cgi/9100PO3I.PDF?Dockey=9100PO3I.PDF.

Commission regulation (EU) No 589/2014 of 2 June 2014 laying down methods of sampling and
analysis for the control of levels of dioxins, dioxin-like PCBs and non-dioxin-like PCBs in certain
foodstuffs and repealing Regulation (EU) No 252/2012. Off J Eur Union. [Online]. 2014 [cited 2018
May 31]; [23 screens]. Available from: URL: https://www.fsai.ie/uploadedFiles/Reg589_2014.pdf.
Caldwell J, Lunn R. Dichloromethane, methylene chloride (DCM). [Online]. 1999 [cited 2018 May 311;

[14 screens]. Available from: URL: https://monographs.iarc.fr/ENG/Publications/techrep42/

TR42-13.pdf.
ATSDR. Minimal risk levels (MRLs) for hazardous substances. [Online]. 2016 [cited 2018 May 31];

[12 screens]. Available from: URL: https://www.atsdr.cde.gov/mrls/index.asp.

U.S. Environmental Protection Agency. Fact sheet dioxin (2,3,7,8-TCDD). [Online]. [cited 2018 May 31];

[3 screens]. Available from: URL: https://safewater.zendesk.com/hc/en-us/sections/202346377.

- NIANINININNNFASMIUNNG
U 60 atfun 3 nIngIAN - NueNBU 2561



MINAFBUANNYNADWBITIATNRUAzaTIE U INgN laaanFY 3ty e worgwan! uaeans
wazigdluhaw

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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