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MINEITIAIEHUSH p, p’-DDE Tuinaiulan

Tae3s Isotope Dilution Mass Spectrometry—-Exact Signal Matching

AUNNT 8D R! WasIZTIN AR U

ingamnuazANNUaan 8IS NTNINGNAT ASMISUNNE aUUGNIUUT UUNY3 11000

unAnga ldwanniziensd 1awilflasiumindasianguaasmiueeedu ia p, p'-DDE luthiuta
ToeAs Isotope dilution mass spectrometry (IDMS)-Exact signal matching %uﬂu‘i%' primary method 3%
fufuanugndasuazuaiuizadislasmsiensii gandeiusanniulm BCR CRM 589 fmddeinm
p, p'-DDE iU 610 = 40 pg/kg waamanulSinatadsnnmsiensd 5 # whiu 610 ug/kg laadian
Lﬁ'mmumm;@m (SD) WU 13 pg/ke uastiierds IDMs itanzidaghaniualulaseins Trace organic
Interlaboratory Comparison-APMP.QM-P4 s'z‘;qLﬂuimqmsm%ﬂ‘uLﬁﬂ‘uwa‘iLc-mzﬁszwinﬁaqﬂﬁﬁﬁmsﬁduﬁums
Imﬂﬂmzns‘mm‘;ﬁﬂ?ﬂmmqé’mmm’iwmmii (The Consecutive Committee for Amount of Substance, CCQM)
Wuh USinaasanunndsaananiiiuhtu 158.0 = 3.5 ug/ke Faiimhlngmsdwaslasmsiimmualsi
160.4 = 10.0 ug/kg ANN WTANAMIRAUITAINaN Ml judnms inaumnuazanulasassaims
fianuwsanlumsudesdfuidnmsdndaweclsenalumumsiavsna 1sweiiesdumiadagizngu
sasmlunaaiuandsluawns  wnsovhwhiideneemnaspumsialudgdasmsldlulsanma Wann dam
uazlvidndedeund adneds Wugandiumsunune auanuingmsia wazdudunulszmalnglumsh
FMBUHEUNaNSIn Key comparison ﬁgﬂus:ﬁugﬁmﬂua:s:ﬁﬂaﬂ

UNU

M35 aunauleueamsin (Measurement
traceability) 1Uuqar wURzasnansianiam
anasgle q Fudeuledludimsdessauni
WIaszAUMIUITIANIUNMSLIUSEUBUBEIY
GI'ElLfiEN (unbroken chain of comparison) Toad
1AM LNLUUBUNISIA  (Measurement
uncertainty) 35yl3® WmSumsinsneiiiiu
msSauuuaseluasan faghaumsFaihmin
viamsingamni (Wumsieil 1wnso eu
nauleluea Systeme Internationale (SI) units
LAHanI5Iaflaarnnisiesiniduney

FUFDUMNGDIMSIA aunaulelUeds SI units
21aMlelaaldis primary method 1358143570
Migunudsnaes pure sample of analyte
= Ya o v dl = o \ 4 v a o
visldisianieunuaizesd 9a1edesuses
(Certified Reference Material, CRM) t¥iang ¥
13230laeA5 defined method
aa . & actaa
8 primary method L‘lJWJﬁYINQﬂJﬂﬂW‘VIN
NQ3INYT 9 @ (the highest metrological
o . 4! aa a Vv £4
qualities) #435mMs5 wnseadusuaziinlale
Tumiag SI units waznamsIasansulalas
Tigasends 1sinaspuuazienanulinivey
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ﬁ’atl“?; 0 % primary method azlsihanlaly
ﬁ’mﬂﬁﬁ’amiﬁb’ﬂﬂ (routine laboratory) 7%
primary methods loun 35 gravimetry, titrimetry,
coulometry, differential scanning calorimetry,
isotope dilution-inductive couple plasma-mass
spectrometry (ID-ICP-MS), instrumental neutron
activation analysis (INAA), nuclear magnetic
resonance spectrometry (NMR ), cavity ring down
spectrometry ta¢ isotope dilution mass
spectrometry (IDMS)

(NAilA isotope dilution mass spectrometry
(IDMS)lﬁlz‘]ﬂﬁﬁuuﬁﬁuﬂﬁzﬂu’iﬂluﬂﬂ’liiw 1950
THlumsiensiuisg deanilaniasiiogn
wannlildhetu Fefimavensindssgndldiu
BUN3EIUATILY (organic analysis) TUNAITTH
1970 msl#madia IDMS lutagtiugninin
Talumsieszdidina 1sanaslSinalas
Tunudsea wu dioxin, nitrofuran metabolites
fudy damafia double IDMS %38 exact
signal matching lﬁgﬂﬁﬁt ualog Mackay LG
uazaae® Taamsiin 15 isotopically labeled
spike solution (*°C-labeled analogue S
organic analyte) 84lu¢ag1 (sample blend)
Wz 150993 7U  (calibration blend) Uae
UInauuad analyte T4 calibration standard (AU
USanewad analyte Tudagha tiaananwly
wiuaurasmsinliiosii @ 35 IDMS-exact
signal matching ﬁ"ﬁ aladuis primary method

ol JUamsiese 1smindagiy
wazen “afanae 2ed HNANMINKEEAIN
Uaaadea1vis ( Ap.) bebrusnIsnsa
ed 1sedilasnumaadagiiganaialy
mmimlﬂunmmu ‘[ﬂﬂﬁjtﬁuﬂji‘[ﬂﬂﬂ}ﬂ
Annedishumsilnousuuasivss umsal
TH8ieneitumne auanugndas 14
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1NasgIuLeyy gededl aunduld  wasd
ﬂixmumimuQuqmmwﬁmwﬂuuazmauan
mldfianuiulahaumuwansieseid
Anugn@aLasiFatala daiiuiflanasnsINms
AUSnwmedunIasingail  (chemical
metrology) 138171 CCQM (The Consecutive
Committee for Amount of Substance) %ﬂﬁﬁ
mhiihufuss umsuFeuisussduumnmni
(intercomparison at international level) ﬁl,%‘ﬁlﬂ’j”l
key comparisons wauld erdunasingd
wWieTIAze9Useindee tastde  (National
Measurement Institute Australia, NMIA) (Jhy
Juse qumswSeuieuszaunimeedetas
wgin Fadsnlassmaisuiisussaugime
‘f!,l,%ilﬂ’j’l APMP (The Asia Pacific Metrology
Programme)™® Tuiiiausunau 2548 NMIA la
aifiumslasesmsnaass 38 APMP.QM-pilot
study P4 -Determination of p, p'~DDE in fish oil
3u 13 p, p'-DDE {lu 1swaluladuas 13
p, p-DDT 1uﬂduaa§ﬂwiuﬂaa%uﬁﬁﬂ3m
méﬁuqmﬂﬁﬁqslumﬂsz%mmmaz‘;aLLmé'aumu
o ludszmaan 9 azdinguanaialy
1121 wazviing WU 20 Yuad Msaan
15 p, p'-DDE lasnniilu 1siifimsasa
Aenzilusmseglunndszmeauazidudagm
madhu amw Hesfiamsiidhiinlasims
adiilaldiamm: a1unesIineniildss
primary method @8. 39laue WASEITIN
Taalasuanuifiurauann o1UuNATINE
wianAzaslsemnalng (National Institute of
Metrology Thailand, NIMT) @8. l@3t@512%
Usmnadludagha fish oil Taglisdwaseviild
Tuaudsear (routine analysis) FaLAIneiia
gas chromatograph-electron capture detector

(GC-ECD) uwazlassnulsunaninunsana
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anuliuiuey (full uncertainty budget) @7e
Tassmsiifivsaneade g lugiimaiaifauas
wUBinhsin 9 Usaina 12 wihenu laun
28 105658 (2 viienw) daend duleiide tﬁﬂqu
PINE NaLEe (2 WwHIEYR) TNTuaud
(2 wilgw) WAdUTUu " wazUsenalne
Famthenuidhhuseslsanadldu Ao
National Metrology Institute of Japan (NMIJ)
(MY AB Korea Research Institute of Standards
and Science (KRISS) ua 1 lu 2 uvvwes
20 W58 Aa NMIA (i antuanesinen
unand Faeennlulasins key comparison
szaulan Aa CCQM eag adaIndums
doulasszuhalassmsssaulan sedugiine
wawuh eeaslsemdlned ea. Sluduny
lasanuiiny 152.2 =14.2 pg/kg aglu
Pl NSUYImENBIAY 160.4 = 10.0
ug/kg aeElsiaIy MSATINATILYAI8ID
AFlunulszdanisdia GC-ECD il
analiwiuswinanimedia IDMS # a1y
MaFInsuiemnfrelszmasuls® gaiuile
W38NANNNSaNluNSLEN5IN key comparison
adidald  ea. Semifiumswannisiesed
Usw e p, p'-DDE Tuhiulmereinaia
IDMS-Exact signal matching Iﬂﬂiﬁtﬂ%}mﬁa
GC-mass spectrometer (GC-MS) LLazﬁﬁ%“ﬁ
Tawanndunldiensiy asdeiuses uas
freghahdudawasnmsisuiisusening
Woa§1idns APMP.QM-P4

Ui yeransIteEilSinm
p, p'-DDE lugheghaisiular (APMP.QM-
P4) 1aeAS IDMS-Exact signal matching ‘;7;1(5’
Wanniu  wazdsuiisuUSinafiasiany
Tag35AINaINUNaNITA5IAINATILV Lae D
modified AOAC #lFlunulszd wazuams

M9223LATHYDY T UNINTINSIUVNTIE
sossszmaiihhinlasems Tasxsvaned
W aNnAEAITMINATILY wazIEmUssanm
aanaliwivey  iaw alidiuiiany
N5alunswauris IDMS-Exact signal
matching YN 1¥WaeUuims inammwuas
anutasansamsienuwianlumsiiuas
Ujtamsandawaslszmalumumsiausinm
eilasnumiadagiiznaueasmlunasiy
andluaims  wnsehmihiidienaa
055U Mungasenslaludssine
Wan Jam wazldardnedaund goneds
Wuganfiumsuwnung auaNuDWYNTI0
waztduarunudszinalnalunisidrsiv
Wisuiaunamsia Key comparison ﬁgﬂu

ssufimeuazszaulan

7 auagdidng
MBEN
e fish oil TulAs94S Trace organic
Interlaboratory Comparison-APMP.QM-P4

MNINIFTIU

Certified Reference Material (CRM 430)
224 Community Bureau of Reference (BCR);
Organochlorine pesticides in pork fat, p, p'~DDE
0.82 = 0.06 mg/kg, Certified Reference Material
(CRM 598) 284 BCR; Organochlorine pesticides
in cod liver oil, p, p'~DDE 610 = 40 ug/kg,
p, p'-DDE IPO 119 A1¥U3 15 99.8 = 0.1%
(m/m) ¥®4 Institute of Industrial Organic
Chemistry Analytical Department, Poland,
p, p'-DDE in MeOH 100.2 ug/ml 283 Accu
Standard Inc. U.S.A. uag 13C12 - p, p-DDE
AN q‘w"Sf 99% w84 Cambridge Isotope
Laboratories, Inc. U.S.A.
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p, p'-DDE
MASS SPECTRUM
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NIST Chemistry WebBook (http://webbook.nist.gov/chemistry)

MND 1w mvm‘[mq Nuazuy  wWneswues p, p -DDE (p, p'-(Dichlorodiphenyl) -2, 2-

dichloroethylene) Formula :

72-55-9

SRIGHY
acetone AR, acetonitrile AR, aluminium
oxide AR (90 active, neutral, 70-230 mesh for
column chromatography ), n-hexane PR, sodium
chloride AR, sodium sulfate anhydrous AR

(granular), 1nNaY

A A s
Lﬂimmauazqﬂn‘jm
LIBT3 MILNUN, LATDNZNRLLDEA 5
Ghl,mﬁﬂ, muffle furnace, rotary evaporator, water
bath aaviiBand 40°C Usznaumeszuy
nastBunyuisugungiionniy  -15°C,
shaker, GC-ECD (Agilent Technologies 6890N)
q AMCLEINND ONU
Column : RTX-CI Pesticide, 30 m, 0.32
mm id, 0.5 um film thickness
Temperature : Injector 250 °C, splitless

mode

230

C. HCl Molecular weight :
14 8 4

318.0241 CAS Registry Number :

Oven - initial 70 'C hold 1 min, rate
30°C/min to 210°C, rate 2 °C/min to final
250°C hold 1 min

Detector 300 °C

Flow : Helium (constant flow) - 1.5 ml/
min

Nitrogen (make up) - 60 ml/min
ez GC-MS (Agilent Technologies
6890N-5973 Inert) il AMzAIDaiia Gail

Column : DB-35ms, 30 m, 0.25 mm id,
0.25 um film thickness

Temperature : Injector 250°C, splitless
mode

Oven - initial 70°C hold 1 min, rate
30°C/min to 220°C, rate 3°C/min to final
255°C hold 2 min

Detector - MSD transfer line 280°C

Flow : Helium (constant flow) 1.2 ml/

min
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MSD parameter : MS Quadrupole tem-
perature 150°C

MS source temperature 230°C

Ionisation mode : Electron impact

Selective Ion Monitoring with

Ion 1 246 AMU, 30 ms dwell

Ion 2 248 AMU, 30 ms dwell

Ion 3 258 AMU, 30 ms dwell

Ton 4 260 AMU, 30 ms dwell

MIGIBN 1INIAIFIY
158105374 p, p'-DDE uag 13C12 -

p, p'~-DDE fil#lumsienzdlasmnaia IDMS
wiznlasldiaiowsazBaanadoy 5 eunia
YurFuazaIeN 150105511 wABIMIVAN
aaungiiviaslviaglugie 25 = 0.5°C napana
%',ng_] 5 ﬂ‘%’;ﬂ 1#naiia double zero reading

1. Stock standard solution ANNLANYU
Usznn 50 ng/g: %1 volumetric flask 211
50 ml uda%a 153955101 "1 volumetric flask
Tlerhmiin 15Us3nas 2.5 mg 13 n-hexane
USulsanasliasy 50 ml wdanhludainen
MWaASNASa

2. Intermediate standard ~@NNLTNIY
Uszunni 1l ug/g ED) 1,000ng/g: %J\i volumetric
flask 2416 50 ml UtUe stock standard solution
U53n95 1 ml 1 Tu volumetric flask LLé”J%’\i
113N 163 n-hexane USuU3nas1¥asy 50 mi

wAN UFNNMTNINYINEBNAS

EhRI At
MIIALUSIY p, p'-DDE wvaiu
2 duoou @o Gunnms Aawashlius nd
1a#35 modified AOAC wa19539ILATIEA
Usmalasiaiaeila GC-ECD Lilansu
Usuanhanduwwamelumsiasen  sample
blend (§@28879) Wag calibration blend
( 1TNNIFIU) ATNERNTIEIE IDMS-exact
signalmatching‘5ﬂﬂ%\m‘ﬁ\1‘[ﬂﬁlﬁ’lmﬁLﬂi'lzﬁ(ﬂ’m
Fumau Gail
1. M3 fauazmainbiug v8 awis
modified AOAC® ¥m5itasnzs 291 (duplicate
analysis) %'Qﬁaas;hq lg aalu separatory funnel
21160 250 ml UWAIBLAIYAIY n-hexane 13 ml
MM acetonitrile ‘ﬁﬁlﬂ\lﬁ’]ﬁ”m n-hexane 30 ml
3 ﬂ%ﬂ ‘131"831‘! acetonitrile mﬁamqﬁmﬁmé"u
500 ml, saturated sodium chloride solution 40 ml
(k83 NAAMIY n-hexane 100 ml 1 ﬂ%ﬁ 50 ml
1 P33 5INBU n-hexane A19EIBUINGY 100 ml
2 @39 MaaUn Ut n-hexane 628 sodium sulfate
anhydrous WaIN5B4EIUATEMBNTEY 1 1Y
52ManUsaNaseraLA3ed rotary evaporator
UndaUTINAsUszanm 3 ml 15 Aagnn i
U3 q“/lg Tege 1Y alumnium oxide column (25%
deactivated) 10 g, elute column @38 n-hexane
100 ml 11 eluate TUszmBanUsaNasmeAIn
rotary evaporator AULABULYN USUUSINasae
n-hexane 1@512¥U33N84 p, p'~-DDE eaLa3as
GC-ECD Tagth 15 fanlaaawhiedas GC-
ECD tU3autiisunu 1580109514 Lazauin
USuae p, p'~-DDE ‘ﬁmnwumﬂvm

ng/g p, p'~DDE found

peak area of analyte in sample x ng of standard

peak area of standard x g of sample injected
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2. MAANeRUSInap, p'-DDE laens
IDMS-Exact signal matching<3’ 4)
@383 sample blend (B) @8 9K W
sywindegniy °C - p, p'-DDE Toeds
Maealuaiy (x) wazi °C - p, p'-DDE
Tianududuinudsuiae  p, p'-DDE
fmuwialdannisiezdeis  GC-ECD
Thwiinuasiasatazihminge PC-p,p-
DDE lu sample blend lﬁ’umuélﬂwiﬁ m ez m

(@383 calibration blend (Bc) @@ 19
M N5EWIN 15IASFIU p, p'-DDE U °C -
p, p'-DDE lag# 15305971 p, p'-DDE uae
*C_ - p,p/~-DDE wuinuAuiin wly sample
blend (Iﬂﬂﬁjlﬂﬁﬁﬂ?lm standard p, p'-DDE
wae 13C12 - p, p-DDE Tu calibration blend fg!’
I “yanwal m sz m

a0 sample blend L@ calibration blend
1Bszuu GC-MS Tag $0 blend a2 5 51 MuIn
mean ion abundance ratio 284 sample blend (RB)
Lld¢ mean ion abundance ratio ¥®N calibration
blend (R ) Tag@ R M5NLNG 1 ¥3ams
szaglugine 1= 0.05 dbieglugnmvua
MR sample blend Ty uden RB agiiuﬁaq
fimmue TWRasand R Niianulndidesiu
R Tagdaslifianuuandieniiuni 5.0%

B
ANNUANNENEUC 299 15 p, p'-DDE

= I [

niiagludatn loald asiuim dail

u
C=C.m .m .R
X Z —Y ~—Z¢ —B

m_m R
X Ye Bce
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where
CX - concentration of analyte in sample X
CZ - concentration of analyte in standard Z
m_ - mass of spike Y added to the sample
X to prepare the sample blend B
m_ - mass of sample X added to the
spike Y to prepare the sample
blend B
m_-mass of standard solution Z added
to the spike Y to make calibration
blend Bc
m__-mass of spike Y added to the
standard solution Z to make
calibration blend Bc
RB - isotope amount ratio of sample
blend B
RBC— isotope amount ratio of calibration
blend Bc
s[,uﬂiﬂd&“?; sample blend Tvien RB agﬂu
§NTiMWue ue calibration blend Teieh R i
lailndidesiu R TiaSeammz calibration blend
T iald R waz R flenuuandaliiv
5.09% MILAILN sample blend LL®% calibration
blend uRaA3e 38071 iteration MK WASS
WSNL3ENN first iteration WINAI ion abundance
ratio Saflanuuandafuaiimuue fo 5.09%
ABNLA38N second iteration W38 third iteration
@alUauninm ion abundance ratio 24 sample
blend WAz calibration blend azu@naanU LAY
5.0%
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mMsuszanaaranu liiniivay

Uszanaaiaulaiuiuauninis
EURACHEM Guide” Tag@ilsdaunasnny
Tiwiueureadazds wazanaenuliwivey
yenelaglden k = 2 Aiszauanuidaiulszanm
95%

1. 35 modified AOAC uwaziAsIzV
USinae GC-ECD funasanuliusivausnan
iwiindaenalaiu Usinas aeues 13 Aa
ANNUS qw?{wm 1THINITFIULASNITLATEN

199ENYNINIFIU mmgmﬁm (Bias) uay
ANNULNUENYDIIS (Method Precision)

2. 75 IDMS-exact signal matching Y
wwssewliwiuaunan thutn isotope "°C
- p, p-DDE Tu sample blend; m, ‘13"11/!‘1}1
foealuaiuly sample blend; m, WnWin 19
mmg’miu calibration blend; m , ‘Ij”l‘lriﬁﬂ isotope
Ty calibration blend; m , 1TNNIFIU (AN
U3 qﬂé WATNI3HI)  wazANUNUEY D

35 (Method Precision)

m‘smuqmqmm‘wmﬁmswﬁ

ANz CRM 430 laads Modified
AOAC uaz3te31e¥ CRM 598 1agi5 IDMS-
Exact signal matching ﬂ’JUf]'l‘lJﬁ’Ué‘l”JaEl"N
1o ﬁaﬁwmml,%'aﬁ’u (confidence interval)”

Tumsusziiu

We

HANSAINNATIEH @188 fish oil
Tulasens Trace organic Interlaboratory
Comparison-APMP.QM-P4 aiiesads iy
160.4 = 10.0 ug/kg 10gA5 modified AOAC
talvnudsna p, p'-DDE Aauiaziily
ALA8ID IDMS-exact signal matching
l§Usnmaasanmsieszd 2 sy
152.2 ugskg lasfiaanuliwiuauynu
+14.2 pg/kg danzdaiedd 1DMS
I§Usmnanadsannmsiaszd 5 sumiu
158.0 ugskg lasdiamanuliuiuauyhnu

+ 3.5 ug/kg (MINN 1)

M519% 1 USina p, p-DDE wazmanuliuiuay (U) Nszauanuidanulszans 95% 284
e fish oil TulaseMs TCQM/APMP Trace oganic Interlaboratory Comparison-APMP.QM-P4

YAINSNINENA ATAISUNNE

USuna p, p'-DDE lugnadna

p, p'-DDE = U (ug/kg)

- @A181989 (Reference value)
- Milada1n3s modified AOAC

- Mlaanis IDMS-Exact signal matching

160.4 = 10.0
152.2 = 14.2
158.0 = 3.5
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®™13199 2 USanae p, p'~DDE taz@ relative expanded uncertainty N92AUANN@aN Uz 95%

2p9ee fish oil Tulasams Trace organic Interlaboratory Comparison-APMP.QM-P4 8N

Usenaan 9

Useina p, p'-DDE (ug/kg) Relative expanded uncertainty (%)
Tna (DMSc) 158.0 2.2
20 L@5La8 (NMIA) 157.0 2.9
MYa (KRISS) 161.7 1.1
aitlu (NMID) 163.0 2.0

a

WaSsudisulsinanadsiilaanis
IDMS-exact signal matching (wazA relative
expanded uncertainty nudSunaua: uncertainty
@ UUNINTINGIVDIUTENAAIN ) LAwA
0 0l 1nWE wardilu AieTisvidaeis
WWennu warsenulasens APMP.QM-P4
wuhilalndidasiy (i 2)

msUszanaaanulaiuivey auds
EURACHEM Guide laammnausanannuli
tUUdU (Quantify uncertainty components) A1
Tausiueausin (Calculate total uncertainty) wag
anuliuluauaens (Expanded uncertainty) 289
38 modified AOAC StamziuSinatania
GC-ECD Wa228475 IDMS -exact signal matching
(m‘mﬁ 3 UBL 4 WATMUWD 2 Az 3) W N
"0 urevpedUsEnauLraIn NN liuluay
M IANEYUSINa p, p'-DDE lulwiiules
75 modified AOAC waz35 IDMS-Exact signal

matching
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I'd

diaflumsun asnamwenfiiesey
% Tdun 55 modified AOAC sheA3paiie
GC-ECD 1u13tA31ehT aaNdanIasgu
CRM 430 (certified value tyNU 0.82 = 0.06
mg/kg) MINATILHA 3 # laUSanawhfu 0.70
+ 0.06 mg/kg Lﬁaﬁwmmﬂu % Recovery 1o
WY 85.6% wazwuaglugneaniuwes
confidence limit NszuANNERIY 95% Ap
0.67 89 0.97 mg/kg wazLiithIaNWaLNIY
laun 35 IDMS-exact signal matching
fsadesiia GC-Ms 1#ianei qseds
NN CRM 598 (certified value LAY
610 = 40 ug/kg) MINATN 5 7 1S
Uhiu 610 = 13 peske  lawsuiiiau
Usinaiidtansilafuaseds wut aidl
anuuanesasmitenzildiumanads
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5190 3 msmuaenuliuiuausInmsieseiusina p, p-DDE luladu laeis
modified AOAC

Component Value, x u(x) u(x)/x
1. Sample weight lg 0.00124 g 0.00124
2. Final volume
- Calibration 5 ml 0.01021 ml 0.00204
- Dilution 5 ml 0.01155 ml 0.00231
Total 0.00308
3. Standard
3.1 Purity 100 ug/ml 2.88675 ug/ml 0.02887
3.2 Dilution (1)
- Calibration 1 ml 0.00285 ml 0.00286
- Temperature 1 ml 0.00231 ml 0.00231
- Calibration 50 ml 0.02449 ml 0.00049
- Temperature 50 ml 0.11547 ml 0.00231
3.3 Dilution (II)
- Calibration 1 ml 0.00285 ml 0.00286
- Temperature 1 ml 0.00231 ml 0.00231
- Calibration 25 ml 0.01633 ml 0.00065
- Temperature 25 ml 0.05774 ml 0.00231
Total 0.02953
4. Bias, Recovery 88.13% 3.099% 0.03516
5. Precision 0.702 mg/kg 0.0035 mg/kg 0.00499
Combined uncertainty 0.04657

eulSaa p, p'-DDE 1iNU 152.2 + 14.2 ug/kg

M5l 4 msminaenuliwiuausINMAeN p, p'-DDE lulasiu 10e35 IDMS-Exact

signal matching

Component Value, x u(x) u(x)/x
1. m 0.27872 ¢ 1.61 x 107%g 5.97 x 107°
y
2. m 0.51977 g 1.61 x 107°g 3.10 x 10°°
3. m 0.25069 g 5.72 x 10°g 0.00023
4. m 0.24960 g 6.53 x 107°g 0.00026
ye
5. ¢
5.1 Purity 99.8% 0.05% 0.00050
5.2 Mass
- Stock 0.00295 g 1.61 x 107°g 0.00547
- Intermediate 0.40743 g 1.61 x 107°g 3.96 x 10°°
Total 0.00549
6. Precision 610 ug/kg 5.814 ng/kg 0.00953
Combined uncertainty 0.01100

eul3aa p, p'-DDE 1N 158.0 + 3.5 ug/kg
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Contributions of Measurement Uncertainty

(modified AOAC)

Sample weight
(0.07%)

Precision (1.16%) final volume (0.44%)

standard (40.65%)

Bias (57.67%)

N 2 e uesesddsznauunatany lsitiueuasmIeLiUsSna p, p'-DDE lulusiu
10835 modified AOAC

Contributions of Measurement Uncertainty

(IDMS-Exact Signal Matching)

m_(0.003%)
m (0.05%) m_(0.0019%)
m_(0.05%)

standard (13.12%)

Precision (86.76%)

awi 3 0 huwesasdlsenauunasanyliutueuresmsieeiusina p, p'-DDE lulusiu
10eA5 IDMS-Exact signal matching
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Development of Isotope Dilution Mass Spectrometry-Exact Signal

Matching Method for Quantitation of p, p'~DDE in Fish Oil

Kanokporn Atisook and Wischada Jongmevasna

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

ABSTRACT  Analytical method of organochlorine pesticides: p, p'~DDE in fish oil using the isotope dilution
mass spectrometry (IDMS)-exact signal matching technique which was known as primary method has
been developed. The developed method was confirmed for their accuracy and precision by analyzing
the certified reference material fish oil (BCR CRM 589) which the certified value was 610 = 40 ug/kg
The result showed that the mean value from 5 replicates analysis was 610 wg/kg and the standard
deviation was 13 ug/kg When using developed method to analyze fish oil sample of Trace organic
Interlaboratory Comparison APMP.QM-P4 which was the inter-laboratory comparison program organized
by the Consecutive Committee for Amount of Substance (CCQM). The amount of p, p'~-DDE found was
158.0 = 3.5 ugs/kg which was close to reference value of 160.4 + 10.0 ug/kg The accomplishment of
developing the method make the Bureau of Quality and Safety of Food ready to become the reference
laboratory in the field of organochlorine pesticides in food. The reference laboratory will transfer the traceability
of measurement to user in Thailand, develop, establish and characterize the reference value for producing
reference material, provide proficiency testing scheme and to be nominated as the representative of Thailand

to participate in regional or global key comparison.

Keywords : Isotope dilution mass spectrometry (IDMS), Exact matching, Primary method, p, p'-DDE,
fish oil
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