Anusauatu 2 A53ANY W 2553; 52 (1-2) : 15-29

msﬁ’muﬁ%mnﬁLm’wﬁmsmﬁﬁﬁmﬁ’mgﬁwﬂejuaa%'m‘l:uﬂaa%'u
18 #ialuiiatdadnilagmeiaudalasynlnniil

Soens AIlees  was WA AWHNFU
SinAUMWUaANINYFBANEDINS, NTNINGIMFATNISUNNE OUUGIIULY WuNY5 11000
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UNAREa lawmuasnagauanugneawsdisiensiasiasiuidedagiiznguaasmluaasiy o
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¥
v

18 wialuiladedat Tasldidonyiudunu Buannmaaialusiuaananiilonyedis n-hexane udanianadia
@868 acetonitrile #DNGITIY n-hexane tiiausnasilasfuidadagiiziandrvluladunasinliusqns
Tae liquid-liquid partition Ua% alumina column MAUUATIIIATFTAUAG MM IANANBBINTATIMTadng
ﬁﬁﬂzjuaai‘m‘[uﬂaa%uﬁyq 18 wialaluasmiisiu laglfeiswudalasininnvzialulassds (GC-ECD)
annwamimaaummgné’amaﬁ%‘ﬁﬁmmﬁuwuiw AMIATINAYBININTIANY (Limit of detection, LOD) t¥nu
0.002 Hadnsuaanlansy warmndinazeemsIadaUSana (Limit of quantitation, LOQ) (AU 0.005 Aadnsu
danlansn Tasfenuiwsiy (accuracy) UWEAIEE % recovery Muz9 82-117% WazANNLiea (precision) WHA
8 HORRAT figh 0.2-1.2 #agflugreaniu waziilanaday tueness 2a935laamsdinnziiagsedeiuses
BCR-430 Fuilasiunyiifiensdeiusesasnsiaiimiadagianduaasmiuassiu wuhlufenuuandiasa
fifhdymeadassuimsdfumilldnnmsiiensiaeisivawniu mshuunaiiamsaansagniud
Tasmsimneimaniasudalasininasu-uaanlasinad (GC-MS) Lﬁaslw”l@i"wamﬁmiwﬁﬁqmmwﬁ

v
acd A o

izade eanu AHseUssAnSMmwwnzannazih ld1dlumsenadwnzvmseananuasansaananluiiaitiadad
mludumsmuauaaumwainsuazmslssiivenudsemslasududamnsiaiiniadagiizngueasmivaasiy
WAL TNHANANENIUIULNG A 6

UNi

aseilasiuidadagiizngueasm- 9 auduandaanladuineigasnaiuandg
Tueaa3u Moty @d7 (DDT) Lﬂuﬁﬁé’fﬂ 81U LianauauBIANNRBIMsUFURMS
nudluagduazldodninendumsiian  Sawszaulanagaussain Tumsundasguamw
LLNaﬂﬁzﬂuﬁl’mﬂﬁm‘lﬂ(ﬂ‘ﬁLLE!ZG']S']?EIAE!?IN’]E]EI"N NN HYBIAULAZEILINEDNIINENTHEANAI
ey dawsilutlagiumlanazeni@nmsld 81U (Stockholm Convention on Persistent
aﬁdaulmﬂunejuf: ilasanUszmenlan  Organic Pollutants: POPs) lazuszinelngle
dnszmindelymmsandaaaenandil  asnuwazduandnlasanysaiudanaud
anuasiig ansaandsludunedamily U 25480 Feesdasiiiusialumsiansans
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Gatly msfamuasiaaumsandiviaazau
apamsdananluilodatiaunisuim
vilnafluomativanfuteyamdnyadamils
faldlumsusziiunansenudaganinaas
aunle MndeyavasaananErdauasulsy
gnstiiamsdeaanyatsznalng euT
et w.a. 2542-2550 aulnauilaansy
wae 12 Alanudeaudal® waznnmeny
msdnmansieiimiadagisiieulngldsuan
msuilnAeims w.e. 2542-2546  Haludl
W.A. 2542 UdT 2543 ATIAWUNITANAN
o9 @af uaz Fueu ludlompiosnd 0.01
findnsudalaniy mwdFu® udvdsnni

= Yy

galifidayamsananasieiiasiumiadag
ﬁﬁ‘luLﬁyawgLLafo’raﬁ'm’iﬁuﬁﬁmﬁmiumm
Seflanuaulafnaswauizsimsrerd v
multiresidues method (LaZINIIATIAFDUANN
141322935 (method validation)™® L‘ﬁ'aﬁ’llﬂsl{i’
A5RdaUUTINUM IONANTBIEIIMANAN 3Ny
nquoasmlunssiunsiiiunsuafivandis
snuLazasauuay 18 wialuiladad
‘[ﬂﬂslﬁ'l,i”:awgl.ﬂuﬁum (representative matrix)
wazasdensiriauasinadieldiaia
GC-HECD #ainsninnedldasegaii
waziianyhgelumsanaiamsnguaasnly
AeR3Y warasduduriinanslesld GC-MS
iielinadlenefiguamdinieie aunso
ﬁﬂﬂsl‘ff‘lumimaﬁLﬂswzﬁlﬁamuquqmmw
iladatlmdulumunguane samsaninsald
asramUSinaniiansuamumsaimsanai
wazsziiuanuEsemslesududaasladaly
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Aanuazidns
msmﬁuazmsmmgm

&19LA3 : n- hexane PG grade, acetonitrile
PG grade, aluminium oxide 90 active (AR),
sodium chloride Le% sodium sulfate anhydrous
(AR) granular 2110 12-60 mesh (Lm‘ﬁqmwgﬁ
600 paraEad 4 1139)

#3169331U : CRM; BCR-430 organochlo-
rine pesticides in pork fat, organochlorine standards
18 %11 L@ aldrin, 0.-HCH, o~HCH (lindane),
o.—chlordane, Y-chlordane, oxy-chlordane,
p,p'-DDE, p,p'-TDE, p,p’'-DDT, dieldrin,
endrin, oL-endosulfan, [3-endosulfan, endosulfan-
sulfate, heptachlor, trans-hept-epoxide,
methoxychlor wa¢ tetradifon msﬁy'wumﬂu
NANAMINYBY Dr. Ehrenstorfer

wa3asiiauazaunsal

m'%awa‘fjummi, ultra turrax T 25,
Waeds 3 dumie dmsutadedn was 5
@11Lmﬁqﬁm%’uﬁqmsmmgm, micropipette
%1l@ positive displacement, rotary evaporator,
ududia -15 psenusaides, i3aaeh, ganges
Buchner funnel, suction flask, certified volumetric
flask, certified measuring pipette, separatory
funnel, Erlenmeyer flask, round-bottomed flask,
glass funnel, glass column (10 mm id x 500
mm), GC-UECD; Agilent Technology 6890 N
Toaly analytical column: DB-5, 30 m x 0.32
mm i.d., 0.25 pm e8¢ DB-1701, 30 m x 0.32
mm i.d., 0.50 um MUSGU waz GC-MS;
Agilent Technology 6890 N-5973 inert Toals
analytical column: DB-35 ms, 30 m x 0.32
mm i.d. x 0.25 um
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SGenns @3laas wazdnen wWRNEN

M
fmaghilanyihmiinyszana 1 Alansu
vananluilafennumeataIasuailuaims
FUWUIGIDEIN GIa819as 10 nsN tiNailu
. . 4 o Ao M Yo
analytical portions #ealadeangalailaiiian

a s s @ Y o1 =
’JLﬂi']ZWQZLﬂUSﬂﬂﬂluQLL"D’LLﬂQ -15 aNFILgaLBed

EhpI At
113806 (Extraction)

dhathatilony 10 N3 i sodium sulfate
anhydrous Uszanar 10 n3u agnlviiue
WWa (i n-hexane 150 fasans 1l
homogenizer, ultra turrax T 25 ﬂ’J’]?JL‘%’JQQ U
2 W WFTINONIDIHIUNTEM BN IDIUDY
Bichner funnel dfatiiadiageensn 2 asq
ToeLiin n-hexane A3saz 100 Hadansihluily
el homogenizer, ultra turrax T 25 ﬂ’J’mL%’JQQ
WU 2 17 PSBNENSANATINNATIN filtrate LHU
T suction flask @383 round-bottomed flask
210 500 Hadans thlusnihvinudiiudin
Thaiin Sesnsatanauaann suction flask asly
round-bottomed flask ﬁﬁuﬂi)ﬂﬂiaﬂﬁqwﬁjﬂﬁ’lﬁ
ozl sodium sulfate BINUTZIIY 2 LBUANGS
11 round-bottomed flask 15248l n-hexane 880
TiivaAeELASaS rotary evaporator L@
losiuluaiaege  hladuasnanuasagaie
n-hexane 13 §adaNT SNALUY liquid-liquid
partition Tu separatory funnel 210 125 Nada63
@78 acetonitrile ﬁé&léf’)ﬁl)ﬂ n-hexane U3u1635
30 fiadans U 3 ase aana3lwuendu
Nntuusndufiazanglumy acetonitrile 39

liquid-liquid partition folu separatory funnel
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210 1 305 MEMSLAN n-hexane 100 Hadans
augIENaY 500 9805 uaTLBNITATAY
NE0ANE 40 185803 Li@aANI5IAA emulsion
wanweagause 2 i aenel3uendy
Lﬁuf?u n-hexane 11 Erlenmeyer flask ﬂ']‘i?uﬁ"]lﬂ
partition %ﬁﬁﬂﬂ%ﬁ Taan15tdn n-hexane
50 fiaaans aanal31Wuendu HuFu n-hexane
safudeeamingy 100 fadans aanald
Tfuentu fazunh (829 2 #59) Tudf n-hexane
FINAY UAHY sodium sulfate anhydrous LY
Miueesiu seasanaadly round-bottomed
flask ENUNTIBNTBITIAGIEE ozl sodium
sulfate ¥iUszanm 2 wudwas i luseveme
1Adaa rotary evaporator aULt¥aaUTINAIUsTIND
3 - 5 Hadans euadlunasn graduated logly
Pasteur pipette azU5UU31N096028 n-hexane
iy 10 Teddns winluiliuigns

e @y oo L
M3 1HU3ana (Clean-up)
alumina column U5 39 deactivated aluminium
oxide FL@IaNTAAMSIANIINAY 2 HaBANS
WENSINAY aluminium oxide 10 NSN 1a)
a % o o ) o
wlu glass column ‘nqmﬂmﬂmﬂma ULIINNU
11628 sodium sulfate anhydrous gjﬁﬂs:mm
= lh' z o = l;( =
1 1udwns GRauaaumsh livsgnslasdn
n-hexane 1 Naaans aﬂu column Gl']%JGT’JEI
MSLANFITING 5 NadaNT LAITLAIE n—hexane
100 785805 tAUly round-bottomed flask
seganlinesuazdiulsnnasgaraeis
n-hexane 11y 5 88805 azlagsanamas
vV Vv % 1 a aa -:l' ° a I'd
ANNDNTUY 1 NSNAaNadaRSINEIN LUALATIZY
a a vV -ﬂ' =l 1
#iauazlSuamensasiiaca i



Method Development of 18 Organochlorine Pesticides in Animal Tissue

Rattiyakorn Srikote et al.

113505723 aniauazUS N MEITR 8L
GC-ULECD
mMsanariauazliinuasidasiuiindng
ﬁﬁnéuaa%’nﬂuma‘%n 18 #ila fea3asiia
fismuaanne aail

Inlet : Spitless at 250°C
Oven: Initial temp. 70 °C hold 1 min, ramp
30°C/min to 210°C, ramp 2°C/min to 250°C
and post-run 2 min at 260°C Analytical colulmn:
DB-5, 30 m x 0.32 mm i.d. x 0.25 Um Wag
RTX-CL pesticides, 30 m x 0.32 mm i.d. x 0.5
pm with constant flow at 1.5 mL/min

Detector :

UECD with nitrogen make up
60 mL/min

MIaEUEUEiaTIMeAITas GC-MS

msatudugiaasiasiumindag
imnguonsmiunasiu 18 #iia dsiniaciio
fifmuaanne fail

Inlet: Spitless at 250°C
Oven: Initial temp. 70 °C hold 1 min, ramp
50°C/min to 250°C, hold 14 min and post-run
2 min at 260°C

Analytical colulmn: DB-35ms, 30 m x 0.32
mm i.d. x 0.25 [m plus gap 5 m
Column flow: constant pressure at 11.0 psi
Detector: MS (single quadrupole) with Selected
Monitoring Ions (SIM)
280°C, MS quadrupole:
150°C, MS source: 230°C

Transfer line :

18

NINAFAUANINGNABIIDIATIZHE (Method
validation)
msaﬁ"wnmwmmsgm (Calibration curve)
W3BNETINAIIUNGNRRIMIUAIDIY
ANMNLENTY 0.002, 0.005, 0.01, 0.015,
0.025, 0.05 waz 0.10 ulATASNADNIFINT
11 n-hexane hasazmzanasgruliianie
LA3D9 GC-UECD @3NNTINMNTFIUTZNIN
AN ufuiuiladia dulamien
Fulszansanaunusyauasdu (Pearson

correlation coefficient: r)

3LA312% Method blank wa Matrix blank
Method blank :

ada g

dNAMINITILAIIEH
fiwann Tagldansiinanue wdlifdota
Matrix blank : &A0G8E9MMASRWALN
(6 %) Imﬂﬁlﬁtﬁawgﬁh\iﬁmsmnﬁ'ﬂqwaqaﬁaﬂa
7157931A51EY method blank (L8 matrix blank
LilpATIAEIUANITUNILTEBNINENSLATINSD
aunsafildvienniilacadsiianaiinanszny
damsianzd miialasfuanuiionaraly
MINuunBiarIamuINUSINMES

N1IRIAANAYBINIIAIIANY (Limit of
detection, LOD)

nadaulasMIAAEITNINTFIUANNLLY
JUA 9 @1 LOD MNU AN Nd U peas

d' Y d'd 1w 1 .

MNaTPUNIINANTANNGUNAY 3 191 signal -
to-noise ratio 4aIMUIMTUANNINTUAD
WNUNYDINIBEN
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NMIHITAINAVBINIFTINBIUIHI (Limit of
quantitation, LOQ)

‘mﬂaau‘[mmsnﬁumsmm@uﬁﬂsxmm
2 1vn 289@1 LOD a9lu@iae1e (blank sample)
a5 6 %1 drualSunandisuiuans
WAIFIU UAIEIUIDL % Recovery, % RSD Laz
HORRAT

nsnadauaaluidunsauazg19n13
Jiaeh (Linearity and working range)

Wnansnaspuludachaiiszau 0.005,
0.01, 0.015, 0.025, 0.050 waz 0.100
fiaanSudanlansu Seewszauas 3 % ad
ansEINeNNERTussINasIufiaTany
Fuiuilafie duamen r

MsNAFaUANNIILLAZANNTIE (Accuracy
and precision)
MINAFUNIINAUAY (Recovery)

NAFDUANNUN ULALADINL B2 DITT
Tasmsienevilufmageiinasanasgu
(spiked sample)® fiszau LOQ, 3 x LOQ uaz
5 x LOQ lgun fianuuindy 0.005, 0.015,
waz 0.025 Hadnsuaanlansy Muaau HMms
JeedsEauas 6 31 snasnaiisuiy
INAITIU UAIAUIU % Recovery, % RSD
ez HORRAT laguseiiiunamsnadauanu
gndasasIBmananifvuadail

ANNUNY (accuracy) MVUALNUTIERNSU
IﬂﬂﬁhL%éﬂ % recovery Tudesagaz 70-120
AN (precision) fwuatnasiaandulag
1% HORRAT (Horwitz ratio) #@miaani1 1.5

Tag HORRAT (Horwitz ratio) @ued
oah!

HORRAT < EXperimental RSD |

Predicted RSD | ++++- gunIan 1

Predicted RSD; %39 predicts a standard devia-
tion (O p)

SVSUANTNHANNINTUY < 120 W UNSNADNSY

MUIMAIN Horwitz’s equation A3l

0.22¢
p mr e aNnTh 2

¢ = concentration

mr = dimentionless mass ratio, 1 ppm = 107°

NINAFaU Trueness

NAFOU Trueness WaLANNNBWDOIAL0Y
MIUATNLWITADNBITUTEN (Certified Reference
Material, CRM) 111153tA515W 18681989
BCR-430 $1174 3 %1 aedaiwennau w3su
Weumiienzilanuasiess Taanamaues
i nilatumaneds (Am) apalianiing
ANusauNNUA AN LN UENEYBIHAN
SEUINMNEN (Uy) Tagmee 9 dwnse
funalasasumsaslUi®

ANMNUANAINTEVINYDIAINIATIEV LA N UAT

v a
RANRN
A =|C -C o
m | m e duNITNn 3
A = absolute difference between mean
m
measured value and certified value
C = mean measured value

= certified value
CRM
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MmNV LU UYBIAM AN NUANNTZINY DY
U nﬂ'q Vo 1 v =
AMMLAER AN UM DINDY

= Ju’ 2o FUMIN 4
U, =4u, +u CRM
u, = combined uncertainty of mean measured

value and certified value

uncertainty of mean measured value

. uncertainty of certified value

Annaaanuliuiueaueig (Uy) Nszau
ANUEDNY 95% lagld coverage factor, k=2

UA=2-un | ... dNNISN 5

REN FEAE AL

0 A, <Uy wahlifianuuanesznin
Aienzsdlaiueaedeath
Hlad A Nana

N A, > Uy wamiianuuanaNsenIn

Aienzsdlaiueaedeatg

HladanNana

mMsusziiuamanyliwivausainsiessy
(Uncertainty)

msUsziiuaanulyud uaureInIs
Familadeunaszasanulaiuiuaunnumnas”
daswmmenuliuiuaunivuaugy @i
Arannlywivauresiszauandany
95% FUSnansinumaINMIeNET
los GC-LECD uaz@uiunalosinaiie
One point-External Standard Calibration 270
AUMSHaT

...... dNNSN 6
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C, = Y33 organochlorine WU (Nadn3Fneo
Alansu)

C, = anuuintuzaIdag (nFudpiiadans)

C, = anudnduzasasdsinesgu (lulas
NSNADNBIINT)
& Ay v o '

A, = WunlaWezaenIneN

v l}

] Pt Y
, = wunlddierassnsnasgu
% recovery YBIMIIATNLWIFNBIND
WM IAIUANAMMNMITIATIEN

G

NNMIANNMIANNANERF5UBINY
Mindasiizngueasmiuaasiy 18 ¥ila laun
aldrin, a.-HCH, Y-HCH (lindane), o.-chlordane,
y-chlordane, oxy-chlordane, p, p’~DDE, p, p'~
TDE, p, p’-DDT, dieldrin, endrin, ct.—endosulfan,
B-endosulfan, endosulfan-sulfate, heptachlor,
trans-hept-epoxide, methoxychlor L% tetradifon
e GC-UECD msldanmsiidvue wuh
U505 NUNINTFIUYIETAINEI LA
Tuz9 0.005, 0.01, 0.015, 0.025, 0.05 Wae
0.10 lulasnsusaiiadans lasle r luze
0.995 - 0.999 uaztiiamsIazd method
blank Wag reagent blank @523 lsiwuansIUNIU
ilifinasselndidastumnsnaspuiienaas
M IINAANUAANA LU TIBNUNBIATIEH

NANISNAFBUAAIINAVDINITATIANU
(LOD) #igwhnu 0.002 Hadnsuaanlansu
wazdadnezasmsIaedsnne (LOQ) i
ANNNU 0.005 HNadnsuaanlansy nms
'3me:ﬁtﬁawgﬁlﬁumsmmgm $10u 6
fidnasuassnsng 18 #iia Tasiimanuiwsiy
0 % recovery WaBNeU LOQ luzhe 82 - 1179
WazANNTiE9a1n HORRAT luzae 0.2-1.2
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(MW 1) 210 Chromatogram MIUENEIT
astasnuidadasiznguaasniluaasiu
Tudredhalianyiidnarsnesgu 18 #ila

wWisuifiaunuemaeny (blank sample) NILATIZH

MoLaIasiiamuanziitvuanuanse
usniauacifiasaansna 18 #fiamu retention
time (RT) Tagldamavualszinar 25 il
ABAIDENN

2
a
H
8
h
3

=
B 12,09 tevanhor
B 19563 Teraven

25 5

15 175 20 min

AND 1

HaMIATIIANFNIAIIadagignguassmluaaasuaIeniadlia GC-LECD

wae capillary column: DB-5 (A) chromatogram 289Lilanyt@NaTNATHIUNTEAU 0.01 HadnTu

@anlan3u (B) chromatogram 2a3Liiany

Hamanagauanuludunsiuazydie
M5IAEA (Linearity and working
wunmMsiensdastesiumiadagiinngs
aasmluaseiu 18 wialuilanyiianudy

range)

unsaluaae 0.005-0.10 Hadnsuaanlansu
fen r lure 0.958-0.995
HanasgauanuusuLazaNNHen
3'§Imﬂmﬁmexﬁ‘luﬁaashq‘ﬁl,aumsmmmu
(spiked sample) Wnasuesguluaiade
i“’(r’l‘U LOQ, 3 x LOQ waz 5 x LOQ laun
fienaENTY 0.005, 0.015, WAz 0.025 Haan3y
danlansn auEIey wuhenuusuiilssdiv
20N % recovery WAETA 3 SrAUDEIUIN 71-117
% LLazmmLﬁm (precision) ﬁﬂsmﬁueﬁ”w % RSD

waz HORRAT 619 luaumsh 1 uaz 2 asaglugn
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2.4-19.1 UaY 0.1-1.2 MUY (ANA 1)
NANISNAFBUANINULNUYBIITNINMTIATIEH
Jaq#989 BCR-430 wuhamuusiuiiussdiv
A0 % recovery Bgl17N 88-110% (M54 2)
Wawssuisuanuuanawaseiiie e
Tfuasheds muanmsi 3-5 wudh Usana
819 o-HCH, Y-HCH, dieldrin, endrin, p,
p’-DDT uas p, p'-DDE Manzledanniad

v

‘WGNL!TZJ‘L! qummLmﬂmqam\muamﬂmmq

aaﬂLNaLﬂiﬂULVlﬂUﬂUﬂ’]a’]\jaﬁ uaﬂq']ﬂuu
lﬂL(ﬂiﬂuaﬂ’ngl’ﬂi'ﬂﬁﬂaLWB@l'ﬁ'Jﬁ]ﬂuﬂu‘ﬁﬁﬂ
dslaalyd GC-MS, Selected Ion Monitoring
(SIM) A5NATIEH quantified and confirm ions

2ANEASUADLYUN (M5NN 3)
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MM 1 WaAIANINUWNY (Accuracy) wazANNINEN (Precision) 2BNIBIATILVLHBVINDLANNT
MNOIPU 18 %ile N92aU 0.005 mg/kg (LOQ), 0.015 mg/kg (3 LOQ) Waz 0.025 mg/kg (5 LOQ)

Compounds RT Spiked level % Recovery (n=6) 9% RSD
. HORRAT
(min) (mg/kg) mean + SD
Aldrin 9.81 0.005 84.0 £ 5.8 6.6 0.6
0.015 86.0 £ 10.4 12.1 0.4
0.025 99.8 + 5.9 6.0 0.1
o-HCH 7.54 0.005 107.3 = 3.7 3.5 0.3
0.015 97.0 £ 11.8 12.1 0.4
0.025 82.5 £ 13.2 16.0 0.3
Y-HCH (Lindane) 7.98 0.005 116.0 = 4.9 4.2 0.4
0.015 92.8 + 11.8 12.7 0.4
0.025 81.6 £ 15.6 19.1 0.4
o—chlordane 11.86 0.005 86.0 = 4.2 6.6 0.6
0.015 90.2 + 12.6 13.9 0.4
0.025 83.2 £ 5.4 6.5 0.1
Y-chlordane 11.44 0.005 85.7 £ 5.1 4.9 0.4
0.015 95.5 + 12.0 12.6 0.4
0.025 84.7 + 4.8 5.7 0.1
oxy- chlordane 10.80 0.005 97.3 + 7.7 7.9 0.7
0.015 99.6 + 16.1 16.1 0.5
0.025 95.5 £ 5.6 5.8 0.1
p, p'~DDE 12.51 0.005 81.7 £ 3.7 4.5 0.4
0.015 80.2 + 8.4 10.5 0.3
0.025 100.8 + 6.8 6.8 0.1
p, p'-TDE 14.12 0.005 96.0 + 5.7 5.9 0.5
0.015 92.5 + 12.4 13.4 0.4
0.025 79.8 £ 13.8 17.2 0.3
p, p'-DDT 15.63 0.005 95.7 £ 2.3 2.4 0.2
0.015 91.2 + 10.1 11.1 0.3
0.025 79.8 + 7.8 9.7 0.2
Dieldrin 12.60 0.005 97.3 £+ 3.3 3.3 0.3
0.015 92.5 + 13.0 14.0 0.4
0.025 91.3 + 6.7 7.4 0.1
Endrin 13.36 0.005 111.3 = 6.3 5.6 0.5
0.015 92.8 + 13.0 14.0 0.4
0.025 104.8 + 11.7 11.1 0.2
o-Endosulfan 11.79 0.005 95.7 + 5.4 5.7 0.5
0.015 93.0 £ 10.5 11.3 0.3
0.025 100.5 = 5.8 5.8 0.1
B-Endosulfan 13.77 0.005 98.7 + 5.9 6.0 0.5
0.015 99.5 + 8.6 8.7 0.3
0.025 71.2 £ 12.0 16.9 0.3
Endosulfan-sulfate 15.50 0.005 102.0 = 13.0 12.8 1.2
0.015 84.3 £ 13.4 15.8 0.5
0.025 80.0 £ 13.5 16.9 0.3
Heptachlor 9.11 0.005 91.3 + 4.3 4.7 0.4
0.015 96.0 + 14.2 14.8 0.4
0.025 108.8 = 3.9 3.5 0.1
trans—-Hept-epoxide 10.89 0.005 99.7 + 4.5 4.5 0.4
0.015 100.8 =+ 13.3 13.2 0.4
0.025 88.2 £ 7.9 9.0 0.2
Methoxychlor 18.49 0.005 117.3 = 8.2 6.9 0.6
0.015 105.2 + 13.3 12.6 0.4
0.025 71.0 £ 12.1 17.1 0.3
Tetradifon 19.55 0.005 107.3 = 5.7 5.3 0.5
0.015 108.8 + 14.3 13.1 0.4
0.025 73.3 £ 12.3 16.8 0.3

22



mMInanIsasiensinsiaiiniadasiizngueasmliuaaaiy Faenns @3laas uazime i

MINN 2 WANTIATIEWENTIFNENEY BCR-430 (Fauiiiauszninmandinumnesiaia
NNy TealdmatiamMsdmuInKawUY One Point-External Standard Calibration

Compounds Certified value + U* Measured value = U* Recovery (%)
(Hg/g) (Hg/g)
o-HCH 0.140+£0.012 0.139 £ 0.020 99.3
Y-HCH 0.50+ 0.03 0.50 £ 0.08 100.0
Dieldrin 0.124 £ 0.011 0.121 £ 0.015 97.6
Endrin 0.020 £ 0.004 0.022 £ 0.005 110.0
p, p-DDT 3.40+£0.18 3.27 £ 0.74 96.2
p, p-DDE 0.82+ 0.06 0.72 £ 0.09 87.8

* The reported uncertainty is expanded uncertainty (U) with a level of confidence of 959%.

#1991 3 Selected ion groups of organochlorine pesticides in GC-MS confirmation analysis

Time Quantified ion Confirmed ion (m/z)
Ion Groups Compounds i
(min) (m/z) Target Q1 Q2
Group 1 o, B-HCH 5.00 181 219 183
Heptachlor 272 274 100
Aldrin 263 265 66
Group 2 Oxy-chlordane 6.50 115 187 387
trans-Hept epoxide 353 355 351
Group 3 oL, B-Chlordane 7.15 303 230 338
O.-Endosulfan 241 339 195
p, p"-DDE 246 318 248
Group 4 Dieldrin 7.85 263 79 277
Endrin 263 317 265
p, p'-TDE 235 237 165
Group 5 [3-Endosulfan 9.50 241 339 195
p, p'-DDT 235 237 165
Endosulfan sulfate 272 274 229
Group 6 Methoxychlor 11.50 227 228 308
Tetradifon 159 227 356

GC- MS; Agilent Technology 6890 N-5973 inert & DB-35 ms, 30 m x 0.32 mm i.d. x 0.25 um
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Sinneiiiauialiifiudansldaaimsaau
naulawasmsiatiu laRnsanuvasanula
wivaufifinansznudaUSinass sauaasly
gumsi 6 laud anwliuivauanenugy
YUYDINIDE (Cy) wazasnnIgIu (C)
ﬂ’J’]NLﬁEN?IEN%%Lﬁ?Jﬁ’I%’] (Repeatability) %ﬂ
azasauaguanylyuluourasiuiildiia
Hon51230 USR8 GC weenedIntg
(Ay) waeaIsnesgu (A) agil,l,ﬁ"s UBNAIN
Yusafiansanunasanaliwiveufitiean
Uszansammmsitesrei i 1iiie bias ves
HaraIN Al aatudaiharanwly
UWUUBUYDY % recovery (R) INMTIANLHA
TAENBITINGIY NNEIBENMITTIENULBZN

Uszanaeanuliuiuauraemsienzias
p, p’-DDE °1uLﬁawgﬁlﬁumsmmgmﬁszé’u
Uszanae 0.015 dadnsuaanlansy s
1051EF 3 %1 WUIIATIINUMSANAINENS
p, p’-DDE 0.012 #adnsuaanlansu load
aanuliuinauresmsiaiszauanuEaiy
95% WNU 0.002 Taansuaanlansy (M54
i 4) wanianl3suiiaudadiudraula
WUUBUINUKWAIAIN ) 2L HULAIIUTEIANIN
Tiwduauiidenadav3auamsuiniignain
wnlumisalaud anuiiisswsdisiesze
(method precision, 51%) anudisauuan
@39 (bias, 44%), ANNINTUBNETNIATFIY
(C, 3%) uazanuudiuaDmBe (C,, 2%)
(m‘w‘?; 2)

i 4 msdszinamanyliviusuresmsienzd Wanyidn p, p'-DDE

Standard uncertainty, Relative standard

Component Value, x
u (x) uncertainty, u(x)/x
1. Concentration of sample (Cy)
e Sample weight 10 g 0.00014 ¢ 0.000014
- calibration (balance) 10 g 0.00015 g 0.000015
- precision (balance)
e Taken volume
- calibration (vol. flask) 5 mL 0.02041 mL 0.004082
- temperature (vol. flask) 5 mL 0.00242 mL 0.000485
e Final volume
- calibration (vol. flask) 5 mL 0.02041 mL 0.004082
- temperature (vol. flask) 5 mL 0.00242 mL 0.000485
2. Concentration of standard (Cy)
e Purity 98.5 % 0.25 % 0.00290
e Stock standard
- calibration (balance) 0.0370 g 0.00014 ¢ 0.003732
- precision (balance) 0.0370 g 0.00015 g 0.004049
- calibration (vol. flask) 50 mL 0.02449 mL 0.000490
- temperature (vol. flask) 50 mL 0.02425 mL 0.000485
e Intermediate standard
- calibration (vol. flask) 0.10 mL 0.00041 mL 0.004082
- temperature (vol. flask) 0.10 mL 0.0005 mL 0.000485
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¢ &

MmN 4 msdszinamanybivdusuassmsienzdilanyiiin p, p'-DDE ()

Standard uncertainty, Relative standard
Component Value, x
u (x) uncertainty, u(x)/x

- calibration (vol. pipette) 50 mL 0.02449 mL 0.000490

- temperature (vol. pipette) 50 mL 0.02425 mL 0.000485

e Working standard

- calibration (vol. flask) 0.25 mL 0.00082 mL 0.003266

- temperature (vol. flask) 0.25 mL 0.00012 mL 0.000485

- calibration (vol. pipette) 25 mL 0.01633 mL 0.000653

- temperature (vol. pipette) 25 mL 0.01212 mL 0.000485
3. Method precision 0.012 mg/kg 0.00040 mg/kg 0.000346

(Repeatability of Ay & AZ)
4. Bias (% recovery, R) 88.8 % 2.8 % 0.031179

Combined standard uncertainty 0.046814
Standard uncertainty (UC), 0.046814 x 0.012 mg/kg 0.0016 mg/kg
Expanded uncertainty (U), k = 2.78%, 2.78 x 0.0006 mg/kg 0.0006 mg/kg

Reported value of p, p’~-DDE = 0.012 * 0.002 mg/kg

* Coverage factor, k based on V. at a level of confidence of 959%.

Method precision
51%

Bias
449%

v

i 2 unssenuliwivauidayninademsensaienzd p, p -DDE Twilany USinamsiany

o

[

0.012 +0.002 Haansuaanlansy (Cy: ANNINTUZBIMIBEN Uz C,i ANNINTUYDITNTHINGTTIN)
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Method Development of 18 Organochlorine Pesticides in Animal Tissue by

Gas Chromatographic Technique

Rattiyakorn Srikote and Wischada Jongmevasna

Bureau of Quality and Safety of Food, Department of Medical Sciences, Tiwanond Road, Nonthaburi 11000 Thailand

ABSTRACT The determination of 18 organochlorine pesticides in animal tissue was developed and
validated by using pork as a representative matrix. Initially, fat was extracted from pork with n-hexane
and then pesticides were isolated from fat by acetonitrile saturated with n-hexane extraction. After that,
organochlorine pesticides in sample were purified by liquid-liquid partition and alumina column. Finally,
types and amounts of 18 compounds were identified and quantified by using gas chromatograph (GC) with
UECD, simultaneously. As a result of method validation, limit of detection (LOD) was defined as 0.002
mg/kg and limit of quantitation (LOQ) was 0.005 mg/kg. The accuracy and the precision expressed as
a percentage of recovery and HORRAT at LOQ level were found to be in acceptable ranges of 82-117%
and 0.2-1.2, respectively. Moreover, the trueness of the method was evaluated by using the analytical
result of certified reference material (BCR-430), pork fat with certified reference value of organochlorine
pesticide residues. It was found that there was a non-statistically significant difference between reference
and measured value obtained from the developed method. In order to improve the quality of analytical
result, confirmation of residue identity could be certainly performed by gas chromatograph-mass spectrometer
(GC-MS). Consequently, the method performance for the determination of 18 organochlorine pesticide
residues in animal tissue was found to be satisfactory to achieve the regulation of food quality and risk

assessment of organochlorine pesticides or some persistent organic pollutants exposure.

Key words : Organochlorine pesticides, animal tissue, method validation, gas chromatograph (GC),
mass spectrometer (MS)
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