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mﬁ’wﬂ@:waﬁmﬂmﬁaé’mﬁmﬂ LC-MS/MS

Wanws @9 nasge thestiumi  wazdnm uinadyaaiy
aninauMWUaLANNUEaNAEE IS NININENAFNTIIUNNE UUGFTIUUY UUNY3 11000
E-mail: Chalearmphorn.k@dmsc.mail.go.th

unanda gasluuiiunumaaglumsmugumssydulomsasuuaamand ansuemMIMenNIBITNMe
N3EAUNTREUEITLUUYNANAUADDAIUAIVANNTEUIUNMTATNUALEAE metabolism 28939Me Fasluuinidio
A a & a A o ¢ = o ' S o gdg vg ' ' v
ieduesmnssINnduazalioduanzd dmsihamsnguasslunldlumsdesdninldiduemsseligneas
‘ﬁl o ] a a la' v ‘ﬂgi ° Y a v Aﬂgl L4 g 1 1 \
wadngussasdlumaisamssgdulawasiinnaindiamldiianmsanaeluiiadaddnanssnudasmeaau
o v A v I a < v < J v v VoA
asngn i lindusnmarainsiionzGauiun wzswagn nananmwelsl (EU) dssmavialdansnguil
P v I U < U W 2 Y v v aca s v o
dasnnunbintumsnenzds idedelanannuaznagauanugnaswsdiditenzdmnguaasiuuauim 4 a3
loun Diethylstilbesterol (DES), zeranol, 17 o-estradiol uaz 17 B-estradiol Nanasluiiadad laawneila
LC-MS/MS #asignaiaaneiatneis methanol uanhlumaaluiulogldinadia liquid-liquid extraction
o a &£ a . . . ac o 1 1 o
@18 hexane waslvusgnslogldinaila solid phase extraction ¢1g Oasis HLB 33aenaniadaanng
P2amIaTIanUanasuniu 0.1 lalasniudailaniy adeniazesmsiadelinnwes DES uas zeranol
whiu 2.0 lulasnSudanlansy waziinu 6.0 lulasnsudanlansu @Sy 17 a-estradiol waz 17 P-estradiol
FumAeNzinlianuduiusiiluduaswss DES uaz zeranol aglugi 2.0-10.0 lulasniudanlansu waeh
) T o 1 = Ql 1 o a ‘aoa U o
17 o-estradiol waz 17 B-estradiol aglugi 6.0-15.0 lulasnsudanlansu loadedudszandmsaadula (R?)
YDIWNFDITNIINAT 0.96 MANNUNULTAINIBANAAY % recovery DEUFN 73-105% UAZAIANNTBIUTAGIEY
v a a £ I ' a a ' { °
manUszansenuulsusin agludi 5.4-26.3% Nnmsigaianugnaawsdswuhienummnzaniiazininly
luasdjidmsnaday mummuuazessmanssnsNasIsugy atui 303 (2550) Gasanmsniendnians
vo . - ” : v ocade e Ha. X o g v o
wazlammasadsadinanmsanaeesasnguaasiaudeisnnannzuluiislivasiiioh sundu 50 fveN
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Determination of Hormone Residues in Meat by LC-MS/MS Chalearmphorn Kuanha et al.

unin

awiﬂéuaaﬂuuﬁwﬁﬂﬁLﬁmﬁutmmuﬁﬁumaLLawﬁﬂﬁumwﬁLﬂumsﬁﬁmﬂﬁtﬁ'amﬁﬂm
wazthtialse vy Wumauindelused Tdussnnlsaiiiennanuioundzesilawasvasaidon
fiieniuila wu Tseawihlaivieauiladiu Tsanduiorlame® nnmsnmnwuhasiedinguil
ansothinlflumstSulsaumwiledaiiliifiuemsld Tasinamsdaniananlunmslidafias
Waudlne wu N ene 1n Wudy desstsinalafuiumsiunduilaliiuda e dadumahunld
adniiningUssasd Mavdngumstssifivanuisseeimsldiumanguaasluuniiinnnsssuma
LLazaa{[Nué’qmeﬁﬁizﬁummtﬁuﬁwﬁ'ﬁ*] wamalifiudnaansodanansenuaasmeaule nande
HunlindusmauaimsiiansSaueuy (breast cancer) z159uagn (uterine cancer) uazéaatiu
mmqwaﬂsaﬁfimﬁaﬁudauﬁﬁa (endocrine disrupting chemicals)™?

a1 glsyl (European Union; EU) Uﬁzﬂ1ﬂﬁ1u1°ﬁﬂ1iﬂ'sj:Nﬁluﬂﬂ’itgﬂdﬁmfﬁlﬁl‘ﬂum%ﬂﬁ
LtaxﬁwﬁwL“ZTWNamﬁmﬂfi’ﬁﬁmsmnﬁwn&juaas“[nuﬂmﬁau Tagiimsasasauniansaasy (parent drugs)
wazanINguaYRus (metabolites) lutiladaiuasudadaminamiludimie® dmudssmalng
MuUIEMANTENTNAEITUGY AUl 303 (2550) (3peeImsiifiadaiands dnsaIuguAmNIN
wazanulanadeiiladniuazudadng Tasdvuanaspiuzessasluuiiiumstduuazansnguayius
fiU3inuan@9gege (Maximum Residue Limit, MRL) ldluiduusmaiimvualisunu 2 #iia
laun zeranol uaz trenbolone acetate lu3iUaas B-trenbolone waz a-trenbolone Tuildaiuazdu
il 2 wow 10 lulasnSuvasanade 1 Alansuzavilaiia atmeviandosasiuasdai® waslssmeansuadat
.. 2549 (GosuuaanaspuansandndmsuaudUadaimmuali Sunu 2 #iie 1dud DES uat estradiol
Toadpsasalinvludafiieuilnannsiin® dmdulsamauamnamuaznyald mvuauinaandigege
209e5 zeranol luiilodaiuazdud 2 uasz 10 luTasniudanTondu muddu®

nndamuuadingn Ealdlumenalensidesdianuiideiouasiinnugndas wiug
fianuiuwe denuhgilumsanaiasiioweszna wnailumsiensimiBnamsanddlussduen
NnmBTeiruninMIenIendaismeiingie g wu thin-layer chromatography (TLC) @uflu
ﬁm‘im’i’ﬁlﬁl,ﬂ’i‘\sﬁﬁ\i‘m 1PN Lwiﬁmml'wh (low sensitivity) waz@NuUIULBY (poor accuracy)
Yuiiva enzyme-linked immunosorbent assay (ELISA) fnsaanTenUsnamsandsluszaum
Taun3d ELISA {lu semi quantitative analysis Z9mnasianudasidsmsasaiuiuniiouazusun
(confirmatory method) LiNLiiy uaNNT%AATI ELISA dwiumsnguaaslau 1 gaasald 1 siiams
whilu Galuddasmsanansnnnh 1 #ie daslfnmueziuudasaldhg dmiumnaia LC-MS/MS
Toed detector (Huniia ion trap, time-of-flight %38 triple quadrupole Fumeiiafignnsadens
miFnamaandslussduild uwinsiiiauegiumadanld interface vhmihiifuunasiiiinlosau
(ion source) TWwmanzauiuamwinuesas (polar compounds) naausiudda GC-MS/MS Feusa
anviamslussiunle uiididassnuauiums derivatization FunlwiFsnalumsnioudagCe

msfnwniisldwannislastanuiminglildisiensimanguaaslnluiloda] fimmnsoniey
madnlanad ldusnumseives Yssndaaldhe sransaienzdasnguassluuld 4 ¥ila wsaniy
Taun DES, zeranol, 17 a-estradiol a2z 17 B-estradiol Togl#naiin LC-MS/MS %ﬁtﬂumﬂﬁﬂﬁﬁm’mh
WAEAMTUWIER MINsnaTRFaUmsiiUTInaasldagwuiud Tasdsdinanuiunlasuiuaay
maw3EnaganiGeas Yoshioka wazans"? lutumaumsasauasmaliasudansuas ldhmanaaay
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ANNYNADIYANID (method validation) lagl#iiialaludiuny (representative matrix) MmuuuINN
EURACHEM Guide 2012 tilafiusuiniznlainnugnass mmanzan snnsaihluldamnaiwnzvaing
amuANAMMWIMIIINNYINg uanniliie liiidayaiugivrestSinaaaslvuananluiladnd
d' o ) = Y o 2 d' Add‘ o £4 v N )
nmheludszana ldasadinasesivunanalalagisniannuasnaaauanugnasiudd ludedn
Wadainmhelungamwamues

ﬁ']‘jlﬂflttﬂ%ﬁ’]‘i}l'lmsﬁ'lu

50937U © diethylstilbesterol (DES), zeranol, 17 alpha-estradiol (17 a-estradiol),
17 beta-estradiol (17 B-estradiol) V?wum‘ﬂuwamﬁ’mﬁwm Dr. Ehrenstorfer mmu‘%qw'§ >989% LAY
internal standard diethylstilbesterol—D8 (DES—DS) NanNguey Cambridge Isotope Laboratories, Inc.,

o <

ﬂT]N‘UﬁE!‘VIﬁ >98%

#151@d : methanol (MeOH), acetonitrile (CH3CN), hexane (flu HPLC grade, formic acid,
ammomium acetate (NH4OAC) Wy AR grade

MIAIBNEITAZAIINIANIFIU
LSENEITOTABNINTTIU stock solution ANNANIY 1,000 lulasnSudaiiadans
ToemsssanasguuaazaiioUszana 10 Haansn azanauazUsulSanasiiiu 10 §adansaia MeOH
= Y Y [ 1T a aa kg
LALLASENENTATINATTIUNTNANNANTU 10, 1 uae 0.1 lulasnsuaaladansaia MeOH

ta3asiiauazaunsal

LATDITI ANNALLEER 0.001 NSN UAZ 0.01 aaNIH, refrigerated centrifuge, vortex mixer, turbo
nitrogen evaporator temperature controlled, Lﬂ'%lmumfi’a, micro pipette 2119 2-20, 10-200, 20-200
waz 100-1,000 WlASaAS, screw cap centrifuge tube 2@ 50 1adaNT, test tube UM 10 HadANS,
micro-spin filter tube 0.45 um PVDF, solid-phase-extraction (SPE) #iia Oasis HLB, U3a1043
6 Naaans wuazdl packing material ‘Uiiﬁgﬂé 200 #8an3¥, solid-phase-extraction (SPE) #ila C18,
Y3105 3 109805 uazdl packing material U559@¢ 500 HadAnTN

199 LC-MS/MS Usznauehe binary pump, auto sampler, micro vacuum degasser, thermostated
column compartment: Agilent 1100 series, detector #%ii@ triple quadrupole mass spectrometer:
API 4000, column: zorbax SB C-18, atlantis-d C18, mobile phase Wuansaranenanzad HZO: MeOH
(3:1; v/v) uaz CHCN, 1#Usunsy gradient Tumsuenas flow rate 0.6 Aaaaasaawni nadildlums
Seseinanae 15 il Tagiignzaas mass spectrometer Gad

- ion spray voltage: 5200 volts

- temperature (TEM): 450 ad@asalded

- collision gas (CAD): nitrogen: 5 psig

- curtain gas (CUR): 13 psig

- ion spray nebulizer gas (GAS-1): 52 psig

- TIS heater gas (GAS-2): 58 psig

- entrance potential (EP): 10 volts
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Determination of Hormone Residues in Meat by LC-MS/MS Chalearmphorn Kuanha et al.

Tagansazgninlviilulasauauss electro spray ionization (ESI) lasaufldazgniesziies

multiple reaction monitoring (MRM) lag@n® mass 1 m/z G9a1519% 1

M3NT 1 dnzmienzdasanannguaasiuy 5 #ie logldindes LC-MS/MS

component MW precursor ion production Dwell time DP CE CXP
(m/z) (m/z) (ms) (volts) (volts) (volts)
DES 268.3 267.3 92.9+0.5 150.0 secondary -100.0 -48.0 -29.0
236.8+0.5 150.0 primary  -100.0 -40.0 -31.0
zeranol 322.2 321.2 277.0+0.5 150.0 secondary -95.0 -30.0 -5.0
303.0+0.5 150.0 primary  -95.0 -30.0 -4.0
17 a-estradiol 272.2 271.2 144.9+0.5 150.0 secondary -123.0 -54.0 -6.0
182.9+0.5 150.0 primary  -123.0 -55.0 -10.0
17 B-estradiol 272.2 271.2 144.9+0.5 150.0 secondary -123.0 -54.0 -6.0
182.9+0.5 150.0 primary  -123.0 -55.0 -10.0
DES-D_ 276.0 2175.0 245.0+0.5 150.0 -110.7 -41.0 -14.6
CPREAR

(Fhatiwﬁﬂl%‘lumiﬁwmLtagmiwaaummgﬂﬁa\‘maﬁﬁiﬁlﬁﬂﬁlﬂué’umu (representative matrix)

datheildlumsdmatsinamsandeansnauaailuluiladnd duudamen 2557 e fueou
2558 TINTRAW 50 haehs laud draehaiioth 25 draehs Tasutaiu ilahdhmnshasamasiunu 11 dhath
ihidhnnUsandeaaasids Tiduaud ansgansm dahimelulsana 14 dredhi Tasnmuadudads
AN NuANENTINMIDIMIUAZEN HUNNAMAUANTINNNINLATLINTIUDMNTUAZEN deIATIEH
fdinaummuazannlaansaans uazdemailalidnu 25 dats unnemaluaengmwamuas
mamquﬁy’wu@ 11 e loun naean Aasues §IUKaN aIaws vy Salvy venst 2aunas

AANEIU ‘UW\??!‘L!LﬂEI‘N LASUNUDU

=y
20113
v aca 4
1. MTNNUIDILAIILH
o d‘y % o = = ?)’ g{! % 1 v L 1 v
UIUAFNIUADLLDIANILANUD mnuuaﬂmmanuaa'ﬂuuﬂﬂmqaanmnmamqma MeOH
i lumialaduuazarssuniuzegludadeanadiameila liquid-liquid extraction lagld hexane
Aa o Y o | o o Y a < v a . . &
naumee CchN ummmiﬁaﬂmlﬂﬂﬂmﬂwmqwﬁmﬂmﬂuﬂ solid-phase extraction (SPE) annuu
aamisinalesmnaiin LC-MS/MS muadSunaain calibration curve 71 plot 52%374 concentration
ratio 28981301093 UL internal standard NU peak area ratio 4aNaNININIFIU Waz internal standard
o = o ac 3 =~ Ve a o Y a lﬁ‘
Msanmnaasslumswannis 2 auney fe leaanwnaaseriinues SPE °l.umsm°lwmqwﬁ

WaLEiaued column TuMsnsINalas HPLC Hseazdaneail
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1. n9aauwiia SPE Oasis HLB w3suiigunu 018T(ﬂﬂ%’qéﬁashqLﬁﬂlﬁﬁmiaﬂﬁwumimju‘aa'ﬂuu
fiunazidon (matrix blank) 2 n5u ldvaaa screw cap centrifuge tube Lﬁumsmmgmﬁy'q 4 %ilo
fiszdurnudndu 10.0 lulasnsudeAlanu (@w internal standard fienududu 6.0 lulasniudailansu
waziiianh 500 IuTasans thuhe vortex mixer A33az 110 0 9 15 1#i Wuna 1 52T Mntuiin MeOH
10 {i0ddns wemeniawe 1y 10 it udnhlutuanaznaui 6,000 soudaINi gamail 4 psmnizalFed

w10 Wil garu MeOH ldluvaaa centrifuge tube ynmM3sanazee MeOH 5 diaddns 1y MeOH

v v a a

#ladnnmsafans 2 a3 1in hexane HHNFIRE CHCN 10 193505 Uuee vortex mixer uas
iliiluanaznaulagldlusunsuiiasanliasausn gazu hexane fiaudace CH CN fia gatu MeOH
7.5 finaans 1alu test tube szmpaumanUszana 500 lulasans ixh 5 iadans tuee vortex mixer
115810 load Wiy SPE cartridge nisaiiad activated §28 MeOH 5 f1aaans 11 10 Hadans Mt
a4 SPE cartridge 10g1% 200 CH CN 2 {ada05 uaz elute ¢28 CH CN 10 #adans szmausidie
Lﬂ%ﬂx‘l turbo nitrogen evaporator azmﬂzi‘mﬁmﬁaagiei”wmsazmﬂmamlm 0.1% formic acid: MeOH
(65:35, v/v) 1 188803 laasanamaeNaNuEniy 1 nSuAaianans N5aeasazangipeerIL micro-spin
filters #fia PVDF 0.45 pum Aulumeumdm 2ine 2 fadans ihltiwngvsiiouazsinameamaiia
LC-MS/MS

2. NAap95HA LC column zorbax SB C-18 wW3suifisunu atlantis-d C18 laald mobile phase

F1ILUNTNUDY HZO: MeOH (3:1; v/v) uag CHacN

2. miﬂmaaummgné’fawaﬁﬁimeﬁ (method validation)
2.1 M38319n3NN6353 U (calibration curve)

10383 matrix-matched calibration curve T,GIEJ%JQ matrix blank MUY 6 ¥ABA LA
LANFITNINTFIU fszduamnuEuTY 2.0, 4.0, 6.0, 8.0, 10.0 uaz 15.0 lulasnIudanlansy uaziiin internal
standard fissduanuduty 6.0 lulasndudalansu lunnwase Nntwhmsatauasinliuians
WMHBUMIFNABEN FTRATNINATTIUITHIN (LN X) DONTIUANNTNIUDBITNTINTTIU UazANNLINTY
2949 internal standard (concentration ratio) NU (WA y) 809&IUYBN peak area DIENITNINIFIU
ez peak area ¥aN internal standard (peak area ratio) AnamndnlseanSanauuguaie sy
(pearson correlation coefficient, r) 5N1Jis§ﬂ§ﬂ1‘i§l’ﬂ§u1ﬂ (coefficient of determination, R?)

2.2 31@518% method blank waz matrix blank

method blank: #fauazianzvansiiiiannlagldmsiainamun udlifidhachads internal
standard fszduanuEagy 6.0 lulasniudanlansn

matrix blank: #faiialnuazieszdasdsinaun 1dy internal standard Aiszu
ANuENTY 6.0 lulasnsuaailansu

dam3aia method blank Way matrix blank #1394 LC-MS/MS Lilaas9daugh

= G| < ]
4 mass %39 peak iumumqmsmmgmmalu
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Determination of Hormone Residues in Meat by LC-MS/MS Chalearmphorn Kuanha et al.

2.3 MIMAAMNOVINITAIIANY (limit of detection, LOD) wazdananauadinizin
@wd3nae (limit of quantitation, LOQ)
nogaulaginanasun 4 #ie fssduanudusulndidasieganasnnrinasgiu
oL@ internal standard Rszauausidu 6.0 lulasniuaanlansu aslu matrix blank 3ta512% 10 5
ﬁwmmﬁnaﬁ'ﬂ, Standard Deviation (SD) LLé’dﬁwmﬁmammmqmﬁqﬁ
LOD = 3SD
LOQ = 10SD

Buduanuudiuuazenuiewass LOQ lagdnasinaspundenududumuianaldnngas 10 9

WaIAIUIN % recovery Waz % Relative Standard Deviation (RSD)
2.4 NM5NAFAUAMMTMEUNTI UasBNMTIATIER (linearity and working range)
Laumsmmgmﬁgq 4 #9i@a9ly matrix blank ﬁszﬁummtﬁuﬁu 2.0, 4.0, 6.0, 8.0, 10.0
waz 15.0 lulasniudanlansu wazdy internal standard MszduanuEusy 6.0 lulasninaanlansy
JANEsERUas 3 1 a3 TINANNENRUSTE U concentration ratio iU peak area ratio 29E5IATTIY
W 4 wiie FunamnmansEansanduiug () Tosnawimsganduaasmdnlssanaandunugamsunsv
nasPIUAiTnuEBszduaMNENTY 6 szdu dadlivpend 0.9577
2.5 NINAFBY % recovery wazaNNdis (recovery and precision)
YIG]E{BU‘[WEI@NHNNWW@H%\? 4 %ile fiszauenNENTY 2.0, 6.0, 10.0 uaz 15.0 lulasnu
dadlansn avly matrix blank uazifiu internal standard fienudndy 6.0 lulasninaanlandy Suasew
seeuaz 10 9 nnaUSinaniisuiussinasyu wdmunammas % recovery uaz % RSD Usziiiuma
MUNAUTIIUAGI @ 9% recovery 60-120 M % RSD fiszuanuudinsuzasans 1 & 10 lulasniu
danlandy 7 30960
2.6 M3UszaInuAIANNlNLiLaNYaINISIATILY (uncertainty)
msUszanaamenuliviusurssmsia” Tasmilsdaunasrasanuliuiuaunnunas
saeanyliwuaunivue udrdinamenyliwiveuumedissduamuidaiu 5% (k = 2) Tumsusziiiu
eheamuliwiveurasmsenzimudsilénagau
Usinasnsiinumihadlulalasniudenlansn (ug/ke) Tasduiaanugwduyaadsi

®57AWUIN calibration curve lagldanmsidunsa

A

MTNANIBIATIEH

nansdsuiisusunauns cean up lasw3suiiisulasld Oasis HLB #fu SPE-C1s
TaawlSauliisu chromatogram ﬂaqmimmgmﬁ% 4 %#il® WUIINT clean up 289 SPE W 2 wie
Tidszansmuitlnaidssiu laiwy peak suniuil RT Tnadsenuasnasgiu udilafnsana % recovery

wuN SPE-C18 limenims clean up #28 Oasis HLB (mw# 1)
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wazmMsil3suiey LC column 5¢%iN zorbax SB C-18 way atlantis-d C18 WU column

%fle zorbax SB C-18 & w150lW sensitivity, peak shape, peak symmetry waqmsﬂzjwaﬂuu
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HANIINAFAUANINGNABIYAIITIAIILH (method validation)

mnmsﬁﬂmms‘?Lﬂswzﬁaﬁﬂéuaaﬂuuﬁq 4 %70 loun DES, zeranol, 17 a-estradiol waz
17 B-estradiol meldamiziiinzan wuhamnsaa e ManNasIuANNENRLEI2WN concentration ratio
U peak area ratio 2aNEsuIAsFIUAINEMLA luzeNNENIY 2.0-15.0 lulasnsudailansy lansw
Fifhwduasedien r lugie 0.9808-0.9879 waz R* Tuzne 0.9620-0.9760

Lﬁa'il,m”nzﬁ method blank waqmsmﬁﬁiﬁ'ﬁ"’wm ez matrix blank waq&’aaﬁwqtf‘ralﬁ
Tiwy peak sumuluzrwasmsasiviaassithvne

HamMInagaudadnnauasmsnsany (LOD) whiu 1.0 lulasnsuaailansn lunnyiiaas
Toglvidyanuiaiangandy 3 1wed signal to noise drumAnNNA2aIMTIOEUTINY (LOQ) Ny 2.0
lulasnsuaanlansy §5u DES wa zeranol uaznnu 6.0 lasnsuaanlansy dwsu 17 a-estradiol
woy 17 B-estradiol wamsfignia LOQ Tasmaiinansanasgiensi 10 %1 16 % recovery Lnas

Tuaae 73-105%, % RSD lug9 5.4-26.3 (M5199 2)

AN 2 WaNINAFDUA signal/noise N1520U LOD % recovery uazanutngsnszau LOQ a9 DES,

zeranol, 17 a-estradiol ez 17 B-estradiol yaatilal

Hormone signal/noise Spiked (LOQ level) % Recovery % RSD HORRAT
(LOD level) (ug/kg)
DES 20.54 2.0 81.8 13.4 0.9
Zeranol 35.20 2.0 104.8 5.4 0.4
17 a-estradiol 15.70 6.0 77.3 23.5 1.5
17 B-estradiol 16.20 6.0 73.2 26.3 1.7

MINAFDUA % recovery UATANMNIENBNEIANLHNTZAUANNINTY 2.0, 6.0 UAZ 10.0
Tulasniudanlansy wsu DES way zeranol fist@uanususu 6.0, 10.0 waz 15.0 lulasnsudanlansy
dW3U 17 a-estradiol uaz 17 P-estradiol IATssAUAL 10 %1 WU % recovery indnaglugi
61-120% LLaxmmL‘?{m (precision) ‘ﬁﬂsstﬁuﬁ’m % RSD agiiuﬁaq 3.4-26.3 (msw‘?; 3)

nnmsUsznamenuliuiuawasmsinzimsdanlenasau Tasihmsienzdas DES
Tuiiald wuuwasianzasenulauiuoy ledun msFainninuasdiadne @ concentration ratio, Co
figleann calibration curve s153NAsY 1A3BIUAIIAUSINASHLE bias waz precision I relative
standard uncertainty, u(x)/x Lﬁa%mmmlﬁuﬁuaumﬂnﬂLmdqmimﬁmﬂﬁ'@h combined relative
standard uncertainty (iU + 0.8% wazihanzenglwilly Expanded uncertainty, U lamanuliwivay
WU £ 1.6% DszeueNNEeiY 95% inisuiisudadiumenuliuinaunnunasanalaiwiven
fidmadausinamnsnnmnnlumidas laud anafiewadiziene (method precision 60.8%), ANaisauy
PNAIAN (bias, 19.2%), dININ551U (12.0%), calibration curve (6.4%), final volume (1.1%),

MITINYUNYBIBEN (sample weight, 0.5%) (MW 3)
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P cl' a ra .
MITNN 3 NONINOTAU % recovery wazaNNealumsIasIzyi DES, zeranol, 17 o-estradiol uag
17 B-estradiol wasiialn

FITNINIFIU Spiked level % Recovery (n=10) Mean = SD % RSD HORRAT
(ug/kg) Min - Max

DES 2.0 61.5 - 97.0 81.8 £ 11.0 13.4 0.9
6.0 92.3 - 101.3 98.1 + 3.4 3.4 0.2
10.0 83.0 - 120.0 94.3 £ 11.5 12.2 0.8

zeranol 2.0 95.5 - 111.5 104.8 £ 5.7 5.4 0.4
6.0 66.5 — 101.4 94.7 £ 10.1 10.7 0.7
10.0 93.4 — 120.0 11.3 £ 10.9 9.6 0.7

17 a.-estradiol 6.0 63.3 — 117.3 77.3 £ 18.2 23.6 1.5
10.0 87.3 — 119.0 105.1 £+ 10.5 10.0 0.7
15.0 66.7 — 100.0 85.1 + 12.4 14.6 0.9

17 B-estradiol 6.0 61.3 — 120.0 73.2 £ 19.3 26.3 1.7
10.0 77.3 — 120.0 103.9 £ 15.6 15.0 1.0
15.0 72.7 - 100.0 83.1 £ 7.8 9.4 0.6

sample weight  final volume
calibration curve

0.5% /_ 11 "V
6.4%
bias 4

19.2%

standard
concentration

12.0%

precision

60.8%

Mui 3 FadupesasdlsznauuvasanulinivawraimAensiarsnanaaslauluiiala

Tmhigmannaienesdnlanagauanugndesadisudrnenaienzdmagnlunmsdina
Usinamsvudlavrasmnsnguansluumatuiladning 50 dran Tesuwduiuilainheh 11 drat

atameludszne 14 @raehe waziilala 25 Meee analinussnguaasluum 4 zila lunnaiadi
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a 4
AU

]
acs

Eiidnmilmansonadaumsnguaasiuuldnimun 4 #iie léun DES fid molecular mass whiy
268.3 g.mol ', zeranol #@1 molecular mass LNNU 322.2 gmol ™, 17 a-estradiol uaz 17 P-estradiol
3@ molecular mass (¥NU 272.2 g.mol ™ Toeldiadas liquid chromatograph (LC) Fail tandem mass
spectrometer (MS/MS) {udin53930 wazimsihans DES-D_ (lu internal standard Tumsasiadiese
M51% internal standard ﬁﬁaﬁﬁmﬁaLﬂumsmuqmmzmmm Aawaalunszuiumsmasau dnemanhdeie
YBIHAMINAFIUTLE HiasnmMNeNLRLUL internal standard daadinansiidan#iiiu internal standard
aslunsludioghe uaz standard dreanududuiiihiulay calibration curve HlFW3suisudnsiu
Tog plot 52%314 concentration ratio NU peak area ratio ﬁ’ﬁﬁy’u internal standard 3uflucmSauiiiau
drumuananuianaaiiieiunnisiensiviagiiensd miensidmaiaiagly precision
uaz accuracy 1a"" uansiizuagfiumaidanly internal standard Tagansfiasl#ifiu internal standard
dasiigaantifadandeiunsiiasiamey ilasnnasitl#ifiu internal standard dausnnifiums isotope
Famldmnuazunsiafduaaulumsdsosn vlilasunsom internal standard lapsunnaiiaas
3414 DES-D_(ilu internal standard iieaiiadalumsinalinaiananudumsnguasslaunnas
Folienanuliutiuaunas method precision IAgadn 60.8%

NIMIANTIATNNERIasiis LC-MS/MS Fufumaiiaisianals (sensitivity) wazamnusimng
(selectivity) l21anms mass spectrometry mnﬁ'ﬂlaaauwmmiﬁuﬂﬂﬁuﬁmmmadaﬂi@ (mass-to-charge
ratio, m/z) Auaneaiy lumsieneiidan interface Mhmhnduunasiiiialosau (ion source) %6
electro spray ionization (ESI) laaauﬁlﬁgﬂam’i’lzﬁﬁ’m selected reaction monitoring (SRM) %58 multiple
reaction monitoring (MRM) mode T#as1agaunay aﬂaaauﬁumnaanm (fragment ion, transition ion)
nnlosausagy (parent ion) flaganils SRM w3s MRM annsauananuuanasaassnsnsisnamiule
\ila927n fragment ion fiuonseninilududuiisimnzvatlossuudassiio mode f‘:ﬂmngﬁmﬁﬂmﬁﬁmﬁm
fiaanuIazas fragment ion Mden 3eivslaminnlumsitenzilSinauaz1d detector %iia tandem
mass spectrometer #51330lABIADN mass 59 2 A39 ATIUSNLEBN precursor ion W@ parent ion
mtnﬁ?mﬁmms fragmentation e product ion %38 daughter ion (880 product ion 2 ion ‘ﬁﬁﬂ"l response
QQLLaﬂajﬁaﬁﬁ'uiumu m‘smaaﬁmegﬁminf;jwaﬂwﬁg\a 4 %0 ‘Iilgﬂ ionized TugUuasloasuau [M-H]
(negative ions)“*'® Tagans DES (@8 m/z 267.3 U precursor ion waztdan product ion i m/z 236.8
U 92.9 zeranol 1880 m/z 321.0 (iU precursor ion wazidan product ion 7 m/z 303.0 fiu 277.0
dWSU 17 a-estradiol way 17 P-estradiol td8n m/z 271.2 i precursor ion wazidan product ion
i m/z 182.9 iU 144.9

Tumshiensidaldmmuamsmuguaumwiialilduafigndas 1dud maiden identification
point G?;qLﬂuszuumiﬁm::uumﬁaﬂ’liﬁuﬁuwﬁmmﬂummﬂawaﬁagaiﬂﬂiﬁﬁwuau parent ion (3NAY W8z
daughter ion UazMyUA mml,mﬂﬁiwgqqmﬁﬂau%'ulﬁ (maximum permitted tolerance) 2a3 relative ion
intensities M¥7l European Communities, EC mvua"® wananiien precision Alasiehdnuszand
anuusuau (% RSD) agiluﬁaq 3.4-26.3 laadia) HORRAT waanh 2 "z’%mﬂulﬂmumm‘ﬁ%mﬁ Codex
mmuali® yennnilgaldfimanuwumsauauaamwmelu (internal quality control) titaanuiula

lunamsieneiciaann batch Tasmuualilihiu 10 dreene Taaymanaaau method blank, matrix
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blank, duplicate analysis uaz spiked sample®™ duiudomuilahansidalaimsmuauammw
HANIATINIATZANN batch Toawa 9% recovery aglugi 93-120% atnlsnaulumsnagauanugnasa
°z|aﬁﬁ’jmeﬁﬁﬁmmﬁuﬁlﬂmﬁaqé’NSq%’mm (certified reference materials; CRM) lumsusznu
AMMNYBINANTNATDULALATIVFDUYNA B9YBIITNAFDULA LFMIILAN (spiking) asmasgiuaaly
matrix blank (tnu

aozgidedanasnguaasluuiinsaieneiilssnaudis zeranol, DES ilusasluunia
Faanei® Tag zeranol iflumsiifieniuue MRL mutssmeanssnaramsaay DES fumsiuldily
nauanmwglsl avszawdm uaztszmansuiadoT innudunsiioanhliifiouzds dwsu 17 a-estradiol
Waz 17 B-estradiol {ugasluusssumanilumandgeiadugosluy estrogen Feflunumadwdanaln
M nurasEadwa® dunaudaluansgitsaniiariionsliasaunrguealssmeansznanassuge
Gelaun trenbolone acetate smSuaasluuniinau ﬁ@”ﬁ%’ﬂhﬂﬁmaﬁmiwﬁﬁa progesterone #atily
gasTuuisumedasaadusniteldlumsmsadulamuund wuhbifesuanedasememszsna
fsudssmudhlunniladaidainipeann ferbenhises: 1 vavaeiluuiiemendamand uazaesluu
fsudssmudh luiuamegeduldifisssasas 10 vennnildwuhluawnsuneiedaasTuuealosiau
agi“luﬂ%mmmﬂninﬁaﬁ'a(”

KannMIaNTIRNiiiath deld Audalulsanauazilohmhdhnnessesds Tduaud
uazan3zaNEn TN 50 Ghataiiy wudﬂu’ﬁmimnﬁwwmmsna;uaaﬂuuﬁgﬁﬁﬁm uaoslaNEuan
nemhemelulszmauasdesaniienuiudlumsiizenseauanaspudualindulumungsadeu
LAZTDMWUAGN ] NEDAAABIAUTDANUAYBIBIANMIMIAlanLazaIRnslsassnadaisznalssne

(World Organization for Animal Health %38 Office International des Epizooties, OIE) %ﬂﬁaiﬁ

s o w

Lﬂummgmmiwﬁmauﬁmwmsmws (Good Agriculture Practices: GAP) é’mmiwﬁmﬂqﬁmwmﬂfy
%ﬂﬂiamqummgmm{uLﬁyﬂqé’mi mamuaumslgenlumnaspuvhsulada’ aasaauimanssuuaunw
Hazard Analysis and Critical Control Point (HACCP), ISO 9000 anl4® Faunnuamsase
\asdusziauliiiunnndarwuauazngnasione g wail munseadnenuiulalugamwasuiladaih

= QI d‘ J a\ k4
Nﬂ'.ﬂllﬂaBﬂﬂﬂﬂ‘ﬂ%u']&ﬂu{[ﬂﬂlﬂ

asu
9

Fiensiinanniunmnsoldlumsamananguaasluy e 4 #iia ldud DES, zeranol,
17 a-estradiol, 17 B-estradiol afads MeOH Unasisau 15 fiadans ihansnanaldluvnlvuians
¢he Oasis HLB cartridge mntuthasasaeiilaaadngssuuiaias LC-MS/MS e column #fia
zorbax SB C-18 warldasaraananyag HZO: MeOH (3:1; v/v) NU CchN 14 mobile phase
HamnaaauaNNldlauadidaana wu calibration curve Aanuluduaseluzg 2.0 -10.0 lulasndy
doAlan3u war 6.0 -15.0 lulasn3udailansu Tasfieh coefficient of determination #a43ga4EANANT
0.96 FLAdY % recovery aglugi 73-105% mdalszAnsanuulsinuagluin 5.4-26.3 i LOD
gamnasinnu 0.1 lulasnsudeilansn laga LOQ 281 DES fiu zeranol thiiu 2.0 lulasniudailansu

wazA1 LOQ 289 17 a-estradiol NU 17 B-estradiol Ay 6.0 lulasnsudanlansn Mndayadiedy

[ v [
v S o QI =

waasldiiiunIFienedivaunzull JauanyasmmsudaaanssousifIuNusinseaNuLazInNIZEN

NSENINININENAEATNTUNNY
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fianugndas wiud Januhuazanuiumsdamsiidasmanadoy wansiumslfau (fitness for
intended use) uazl¥uannmniwesiunusisanivresaina vlinanmsnageugnedas adiold
NIMINGIIANNYNABIYBNIENATEY (method validation) Toelfilalafiuduny sanseidailuldly
msanviensiiadlumsmuauaumwensmungvans tilaemugfisssumaungusznaumauazauasay
Huslnadaluld

U

Aeenssndsenma

Vv VvV dﬂ' 1 o 4 =) L4 J v 1 Ad' U G~ b o | Y o o
?IB?I?J‘UQNLQ’I‘WU'WII}\l'lila'ﬁﬂ'l’\](ﬂﬂ(ﬂgW%LLaSﬂ']ﬁ(ﬂ'JGlﬂﬂ']\i‘Y!ﬂ‘Vl'lin‘lf’JElL(ﬂiﬂNLLaxﬁﬂﬂ(ﬂ’Jaﬂﬁﬂ 1%?]']LL‘L!31!'1

doLausuu: aasaaualuaUMIAn¥IEAUUITINaTIT AT

LG ARGANED

1. Matic I, Grujic S, Jaukovic Z, Lausevic M. Trace analysis of selected hormones and sterols in river
sediments by liquid chromatography-atmospheric pressure chemical ionization-tandem masss
spectrometry. J Chromatogr A 2014; 1364: 117-27.

2. wWINNSEIEAUAsINTIA. Unit 12 : mavudlauuarmsidendeveiadaiuarnansnet. [aaulmi]. [Fudu
18 n.W. 25611; [6 vih]. haale® : URL: http://elearning.nsru.ac.th/web_elearning/meattech/lesson/
less12_7.html.

3. Shao B, Zhao R, Meng J, Xue Y, Wu G, Hu J, et al. Simultaneous determination of residue hormoneal
chemicals in meat, kidney, liver tissues and milk by liquid chromatography-tandem mass spectrometry.
Anal Chim Acta 2005; 548: 41-50.

4. Blasco C, Van Poucke C, Van Peteghem C. Analysis of meat samples for anabolic steroids residues
by liquid chromatography/tandem mass spectrometry. J Chromatogr A 2007; 1154: 230-9.

5. Schuz J, Espina C, Villan P, Herrero R, Leon ME, Minozzi S, et al. European code against cancer
4™ edition: 12 ways to reduce your cancer risk. Cancer Epidemiol 2015; 39(Suppl 1): S1-10.

6. Council Directive 96/22/EC of 29 April 1996. Concerning the prohibition on the use in stockfarming
of certain substances having a hormonal or thyrostatic action and of beta-agonists, and repealing
Directs 81/602/EEC, 88/146/EEC and 88/299/EEC. Official Journal of the European Communities,
No L 125.

7. WIENFULAYHIMNST W.A. 2552 UTeMANTENTNANFI TG atfudl 303 (W.¢. 2550) (Fa9 o1nsiindaiane.
TNININYLUAE 1EN 124 ADUNLAY 1089 (aﬁuﬁ 4 NUENBIYU 2550).

8. Ussmansuladat Bos Muuamnaspumsandsdmiududadod. (asiuil 12 nangiaw 2549). [aaulail.
[Hudu 18 n.w. 25611; [10 Wih]. WhBale# : URL: http://readgur.com/download/2099998.

9. Korea'’s veterinary drug MRL situation. [Online]. 2011; [cited 2018 Feb 18]; [29 screens]. Available
from: URL: https://gain.fas.usda.gov/Recent%20GAIN%20Publications/Korea's%20Veterinary%
20Drug»20MRL%20Situation_Seoul_Korea%20-%20Republic%200f_11-16-2011.pdf.

10. Anfossi L, Tozzi C, Giovannoli C, Baggiani C, Giraudi G. Development of a non-competitive

immunoassay for cortisol and its application to the analysis of saliva. Anal Chim Acta 2002; 468: 315-21.

NININININENFASMTUNWNE
U 60 aUN 2 ey - Inuey 2561




Determination of Hormone Residues in Meat by LC-MS/MS Chalearmphorn Kuanha et al.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Regal P, Vazquez BI, Franco CM, Cepeda A, Fente C. Quantitative LC-MS/MS method for the
sensitive and simultaneous determination of natural hormones in bovine serum. J Chromatogr B
2009, 877:. 2457-64.

Yang Y, Shao B, Zhang J, Wu Y, Duan H. Determination of the residues of 50 anabolic hormones
in muscle, milk and liver by very-high-pressure liquid chromatography-electronspray ionization
tandem mass spectrometry. J Chromatogr B 2009; 877: 489-96.

Yoshioka N, Akiyama Y, Takeda N. Determination of o.-and [3-trenbolone in bovine muscle and liver
by liquid chromatography with fluorescence detection. J Chromatogr B 2000; 739: 363-7.

The fitness for purpose of analytical method: A laboratory guide to method validation and related
topics. 2™ ed. United Kingdom: Eurachem Guide; 2014. p. 5-24.

danan wddiand. aiamsiigaianuldlaveditnasay muumnndauznssindnsglsl 2002/657/EC
dnsurasljianmsnedaumuasananendnd Iseudunauaisannses. Unusil : diinasasaugumw
dumvadad nsndadnd; 2555.

EURACHEM/CITAC Guide. Quantifying uncertainty in analytical measurement. 3™ ed. United
Kingdom: Eurachem; 2012.

Niessen WM, Manini P, Andreoli R. Matrix effects in quantitative pesticide analysis using liquid
chromatography-mass spectrometry. Mass Spectrom Rev 2006; 25: 881-99.

Balizs G, Hewitt A. Determination of veterinary drug residue by liquid chromatography and tandem
mass spectrometry. Anal Chim Acta 2003; 492: 105-31.

Commission Decision of 12 August 2002. Implementing council directive 96/23/EC concerning
the performance of analytical methods and the interpretation of results. Official Journal of the
European Communities, No L.221/8.

NININEIAFATNITUNNE NTENTNEFTUFY. WNYJUANTNAFDUANINYNE 8928935 ILATLHMALA
TogWaaUUansiden. uunys @ N5INNMTASMIUNNE NTENTNANTITNGY; 2549.

Noppe H, Le Bizec B, Verheyden K, De Brabander HF. Novel analytical methods for the determination
of steroid hormones in edible matrices. Anal Chem Acta 2008; 611: 1-16.

gasluudalnsiay (estrogen hormone). [aaulaw]. [§udu 18 n.w. 2561 [3 wih]. whaeled : URL:
http:// .il.mahidol.ac.th/e-media/hormone/ch r5/estrogen_hormone.htm

WMasIuuNUszmsdusumsidesdoilulsemelneg. [oaulaw]. 2557; [duAu 18 n.w. 2561]; [2 Wihl.

whdala? : URL: http://www.animals-farm.com/3Nassiuuysemsansu.

NIANINININENFASMTUNWNE
U 60 atiuM 2 ey - Iguay 2561



maeNsiasanannguaasiuuluiiadnilos LC-MS/MS WANWT  MIT UasAnE

Method Development and Validation
of Hormone Residues Determination

in Meat by LC-MS/MS

Chalearmphorn Kuanha Thongsuk Payanan and Ladda Kaewklapanyacharoen
Bureau of Quality and Safety of Food Department of Medical Sciences Tiwanond Road. Nonthaburi 11000
Thailand.

Abstract Hormones, both natural and synthetic, play an important role in controlling growth, sex,
physical characteristics and stimulating or inhibiting an immune system as well as controlling
formation and decomposition of metabolisms of the body. Incorrect usage of hormones for purposes of
growth promoting agents and increasing muscles in food-producing animals may result in having
hormone residues in edible tissues. The residues can possibly induce breast cancer and uterine cancer,
therefore, those compounds are prohibited to use in the European Union (EU) to protect consumers from
the exposure to carcinogenic residues in animal products. In this study, a method for determination
of 4 hormone substances, namely, Diethylstilbesterol (DES), zeranol, 17 a.-estradiol and 17 -estradiol
by LC-MS/MS techniques was developed and validated. The compounds were extracted from meat
samples with methanol and fat was further removed by liquid-liquid extraction technique with hexane
and then cleaned up by solid phase extraction with Oasis HLB. As a result of method validation, limit
of detection (LLOD) was 0.1 pg/kg for all substances. In addition, our study demonstrated that limits
of quantitation (LOQ) for DES and zeranol were 2.0 ug/kg, while those for 17 a-estradiol, 17 f-estradiol
were 6.0 ug/kg. A linearity of working range of DES and zeranol was between 2.0-10.0 ug/kg, while that
of 17 ai-estradiol and 17 B-estradiol was between 6.0-15.0 ug/kg with coefficient of determination, R?
at more than 0.96. An accuracy of the method expressed as mean of % recovery was in a range of 73-105%
and its precision as shown by % Relative Standard Deviation (RSD) was 5.4-26.3%. The study concluded
that characteristics of this method were suitable for application testing laboratory as required by
the notification of The Ministry of Public Health Regulation No. 303 (B.E. 2550) on Establishment of
Maximum Residue Levels of Veterinary Medical Products in Foodstuffs of Animal Origin. Moreover,
a survey of hormone residues, conducted from October 2014 to September 2015, in 50 samples of chicken

and beef using the developed method indicated that no four hormone residues were detected in any samples.

Keywords: Hormone residues, meat, LC-MS/MS
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Summarization on Rape Test in The 10™
Health Region During 2006-2016: A Report
From The Mother and Child Health Laboratory;

Pathology Section, The 10" Regional
Medical Sciences Centers, Ubon Ratchathani

Junchay Khamsaen and Wipavadee Jearakul
Regional Medical Sciences Center8, Ubon Ratchathani Amphoe Mueang, Ubon Rachathani 34000,
Thailand

Abstract This descriptive study was to describe the demography of sexual assault victims and laboratory
evidences for further indictments. Data related to sexual victims, including time of specimens collection,
were obtained from request forms during January 2006 to December 2016. The specimens were sent
from hospitals within the 10" Health Region for detection of sperms by Hematoxylin and Eosin staining
and determination of acid phosphatase at The Mother and Child Health Laboratory, Pathology Section
of the 10" Regional Medical Sciences Center Ubon Ratchathani. A total of 1,557 samples obtained from
suspected victims were examined. It was demonstrated that 68.5% of the victims were in ages ranging
from 10 to 19 years. The youngest and the oldest ones were 2 and 72 years old, respectively. Furthermore,
72.16% were unmarried and 61.1% had no sexual relationships. In addition, 67.4% of the victims reported
of having external genital washed prior to their hospital visits. Laboratory results showed that 1,180 cases
(74.82%) were positive for acid phosphatase tests and only 285 cases (18.07%) were positive for sperm’s
staining. Taken together, our data demonstrated that most of the victims were young, unmarried
adolescents without any previous sexual relationships. Laboratory diagnosis for acid phosphatase

and sperm’s staining could provide information to clinicians on their opinions on suspected raped cases.

Keywords: sexual assault, rape, acid phosphatase test, sperm detection
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Mui 3 ¥uNaas ISO PMMA rod hldunuindialumsdnm

MsauMUSINUTITUULEHII A LA MTILATIEHHE
) 1] % -7 QI . ® d‘ v o k4 1 1 a vV o YV d‘ J v 7
unInSedlateduss InLight®nanoDot NanaseduanaiuamUsinaseidnaiasase uuanuln
Sadlateduas microStar uazlUsunsumsusziiuna Version 3.6.3761.32835 (Landauer, an5gaiu3n)
TRaLAzHEBIY 3 ASILAINAURAY MNUUNALRAEYBINTDIUNUSINASITN 9 DneRdeUSInusd

neulavaamnuey

NN 4 1ATDIIUKEUINTIT microStar wazlusunsnUsziiunalSuI39d microStar

UsziliuaUsinasad vewunuinsedlaeausa InLight®nanoDot wazdSuuAmWasIUaINENS
ANAUNSIE Sr-90 TagAnnungas

aUsinaused H (0.07) = Measured dose x CF_ .
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o -3 o 1 v % -7 -7 v o = o
FIVSUNMSAUIUAUANSINUYBITN TN NN UNSIF Sr-90 MnlUsUNsNUSEHUNS (CF__ ) @
.
Taanuanns

MMInauaUatdanasnurBduHuInssdlateauaa InLight®nanoDot fadNNSed L-8o

Sr-90 MM INDUTUBNABNAINUIBNUEHLIASIFaLaaues InLight®nanoDot @aduu3ed Sr-90

3.73
= —— = 3.45
1.08

dumsmeuAnasnuInmMssauisulagnse (CF ) mnalemuanns

CF _ Exposed dose
cal Measured dose

(o Exposed dose @a euSmnassdnmuualumsamauniuinsedlaoduss InLight®nanoDot
Turiig mSv waz Measured dose A8 MUSINAUSIFNIULANNLATIIULKLINIFDLBFLDS microStar
Tumieg mSv

We

NnamsanmnmUsinasidisuldnneiasiuuiniasidlowsuas microStar uazeU3nasd
Alausuudemasnunnlusunsulszdiuma (Corrected dose) aausininssdlatasuaa InLight®nanoDot
AmeSidmeasiuiunsed Sr-90 MlSm$d o, 5, 10, 15 War 20 mSv WuhaUSnasiFile a5y
msudanssnunnlsunsulszfiuna JenanuwandeanaUsinasdimumuelumsaauiuiased

Towauaa InLight®nanoDot Lingludnsasas 15.46 9 21.40 (9299 1)

M519f 1 MlBinadeEneulanniedasenuueiningd (Measured dose) Sanadadnlausuusmmnaany
NnlUsunsuiseiiuna (Corrected dose) LarSaEaTANNLANETBIAUSIN S F R laUSund
AwasnunnTUsunsulsziunanuaUSinasedfimmue (Exposed dose) Tumsanesadan
wHIn5edlatoduaa InLight®nanoDot

mUBnassanmmuelums  edSaasadnaulean  aSinasidndsunnar  SagazAnNuanaINYag

MUUHUINTIFIaaNas AT IULEIRTIE  wasnnldsunsadsedivee  AUSaasadnnvuanu

InLight®nanoDot (Measured Dose) (Corrected Dose) aSanasadilausuud
(mSv) (A) (mSv) (mSv) (B) AINBIIUF
0 0.04 0.14 -
5 1.76 6.07 21.40
10 3.48 12.01 20.06
15 5.02 17.32 15.46
20 6.91 23.84 19.20
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diamnamusndsnurasensiniuased Sr-90 mnmssauiisulasasanuhiimmasuhiu 2.90
FIUANENNNAUA NS I U BIESANTUASIE Sr-90 MnlusunsuUszifiunaiiisiiy 5.45 uaziile
TR NEs Ui NTUASE Sr-90 flamnmssaudisulasase snudeUsinassanaulaanuey
Sn%idlateauaa wuhldmusnasidiigndes Tasiidasazanuuandesanisnasidimwualumsmeiy
@hﬂ%mm%’qﬁﬁlﬁ'ﬁuuﬁmwa"’wuua"aﬁdwag"luﬁw%’aﬂaz 0.20 9 2.93 (M5 2)

M3 2 AANFINUYBIATNNNUASIE Sr-90 Nleanmsdautiaulasnsy (CF ) AumUsuased
PAUSUUA B AINAINUYBIFI SO NN UNSIF Sr-90

MUSHUSIENMvEe  MUSHIUSIE  AILANSINUYBIETS MUsnusad S28aTANNULANGI
TumsaawuInsad naule ANNUASIH Sr-90  NUSULAAMINAINU* a9 USINUS9F
Tataduaa (mSv) laanmsaautiisu (mSv) (B) nmvuanuaUsnm
InLight®nanoDot Taansa Sednlausuud
(mSv) (A) (CF_) AN
0 0.04 N/A - -
5 1.76 2.84 5.10 2.00
10 3.48 2.87 10.09 0.90
15 5.02 2.99 14.56 2.93
20 6.91 2.89 20.04 0.20

{ v

*MUSINUSIFNUSUUAMNETIU (mSv) = AUsnassdnauls (mSv) X amudnasnumas (2.90)

v ' 1A v oA o v 1 a v NdY Yoo v o B—A
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M50 3 waeeeUSasIdEN leUsuun e wasnunmMsaauaulaanse wazaUSunsed
PRIy ¥ @ a = P v 1 A v A o Vv o
nlsuuAwasnuInllsunsNUsERURa NS U UNUAMUSINUSIFN MU UM SN LRI N S9F oL awaa
InLight®nanoDot wazm3aazaNuLanm@dgraslsunasidnlssluannmsudmwasnuilaannms
dauiaulesnsediaanasnnsasas 19.03 Wuseeas 1.51

Aﬂ‘ k4 J U a % dd‘ v % %} v a v = % v =N [ dd‘ v u/
MINN 3 3a8aTANNUANGNAUSINUSITN eraamsUSuLANNNaNMTITeLREUN UM USHIUSIFN Lo raa
mMsUsuwAMNIUsUNsNUSERUNBLAN

MUSHUSIFNMBU AUSInasadn Llanaanisusuws AUSInasadn lanaanisusuws
Tunsangueuda amalusunsalssiiiunati AINHANITIAY
Hidlaaauan mSv SDEAZANNLANG mSv SRUAZANNULANG
InLight®nanoDot
(mSv)

0 0.14 - 0.12 -

5 6.07 21.40 5.10 2.00

10 12.01 20.06 10.09 0.90

15 17.32 15.46 14.56 2.93

20 23.84 19.20 20.04 0.20

NSENINININENAEATNTUNNY
7N 60 atiun 2 e - lgueu 2561



AMuANSINUHMTIUMTIaUsInasiduananniadton Usewan! arnwsana

a 4
AU

uruInsedlaeduns InLight®nanoDot §msaauduasnanaINUluLaazd1UanaNNUEIHS
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Determination of A Correction Factor for
Measurement of Occupational Dose from

Beta Source Using InLight®nanoDot OSL

Praphat Lapcharoenkit
Bureau of Radiation and Medical Devices, Department of Medical Sciences, Tiwanond Road, Nonthaburi

11000, Thailand

Abstract An occupational radiation worker must have a personal dosimeter to monitor occupational
exposure dose. InLight®nanoDot OSL, is the dosimeter used for detection of exposure at a specific position
of the body. Accurate determination of occupational dose of exposure from beta sources needs a correction
factor for energy. This study was conducted to obtain the correction factor essential for InLight®nanoDot
OSL after exposure to Sr-90, the beta source, at 0, 5, 10, 15 and 20 millisievert (mSv). The correction
factor was shown to be 2.90 with differences ranging from 0.20% to 2.93%. Using the correction obtained,
the amount of beta radiation measured was closed to that radiated from the Sr-90 source. Our study
suggested that determination of the correction factor is necessary prior to performing a service on

measurement of occupational dose from beta sources using InLight®nanoDot OSL.

Keywords: InLight®nanoDot OSL, personal dosimeter
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dagnnadauasenlagiaaljudmsaineuazingania nsuingmansmsunng aadan
sathmnemnnemsansandanimsunssznalulsana laadsansandodhnnsadutlaanzivnann
a5Lawda (Certified drugs free urine) wanlag UTAK Laboratories, Inc Uszimeansgamsdm luanuwndu
fuaneaty Ty 4 fegn NeemsiEniouazUsnaiidnluiegmasauunnglumaed 1 uaz 2
mﬂﬁy'umﬂaaumwLﬂmf'ral,ﬁmﬁu (Homogeneity test) uaz@nuaadmIw (Stability test) naudnas

L ) Y v a va a Ad'
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m31n 1 Ssithvnglusaumsnadautlaseuasande lutdaanzluthudssinm w.d. 2557-W.6. 2559

G‘i"JElEi’l\‘l‘Ylﬂﬂ'élU ﬂ’l‘él,‘i]’lﬁﬂ’lt’l ATy
(ng/ml)
Wavdszanas w.@. 2557
1 Methamphetamine 600
11-Nor-delta 9-tetrahydrocanabinol carboxylic acid 65
2 Morphine 400
3 Certified drugs free urine (Negative urine) -
4 Methamphetamine 1,200
Tauilszanas w.@. 2558
1 Certified drugs free urine (Negative urine) -
2 Methamphetamine 700
3 Methamphetamine 1,500
Morphine 400
11-Nor-delta 9-tetrahydrocanabinol carboxylic acid 65
4 Methamphetamine 1,300
Tauilszanas w.@. 2559
1 Morphine 557
2 11-Nor-delta 9-tetrahydrocanabinol carboxylic acid 71
3 Methamphetamine 1,704

4 Certified drugs free urine (Negative urine) -
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Developing Thai Laboratories Potential

for Narcotics Testing in Urine

Orapin Tanunkat Angkana Kritpitakngoen Sumate Thiangthum

Saralnun Phaophuetphan and Rungtip Jueati

Bureau of Drug and Narcotic, Department of Medical Sciences, Tiwanond Road, Nonthaburi 11000
Thailand

Abstract Drug testing in urine is a screening test used to identify a drug addict who is considered as
a patient with treatment requirement. Test results with accuracy and precision are, therefore, essential.
Our aim was to develop laboratory capacities on analysis of narcotics in urine specimens using 4 activities
that were establishing proficiency testing (PT) programs for screening and confirmatory tests, providing
training courses, empowering visit to participating laboratories and publishing guidelines for urine drug
testing. PT panels for both programs were consisted of methamphetamine, morphine and marijuana
that are the majority of drugs used in Thailand. The participating laboratories in the PT programs were
shown to be increasing from 627 to 689 laboratories during October 2013 to September 2016. Laboratory
performance in both PT programs was analyzed for developing a training curriculum and planning
for empowerment during on-site visits, leading to continuous quality improvement of PT provider
and its participants. In addition, two published guidelines on urine drug testing were resulted from
a 3-year operation of PT programs. Taken together, all activities performed were useful for enhancing

potential of narcotics testing laboratories in Thailand.

Keywords : narcotics proficiency testing, assessment of narcotics laboratory
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Effectiveness of A Prenatal Diagnosis
Service Model for Pregnant Women at Risk of

Thalassemia in Nakhon Ratchasima province

Yupin Jopang* Suntaree Khongsawad** Orapun Auswagul** Rawiwan Puangpruk*
Paripat Netnee* and Kanticha Nampimai*

*Regional Health Promotion Center 9, Nakhon Ratchasima, Mueang District, Nakhon Ratchasima 30280
** Maharat Nakhon Ratchasima Hospital, Nakhon Ratchasima 30000, Thailand

Abstract The quasi-experimental study was conducted to assess effectiveness of a prenatal diagnosis (PND)
service model for pregnant women who were at risk of having babies with severe thalassemia in Nakhon
Ratchasima province. The PND service model was developed and implemented at all governmental hospitals
in Nakhon Ratchasima province during October 2013 to September 2017. It was composed of a thalassemia
laboratory center with one stop services, multi-disciplinary teams for thalassemia services, capacity
building for health personnel, publishing a thalassemia guidebook and a seamless referral system with
periodic monitoring. Data were collected at before (October 2012 - September 2013) and after implementation
(October 2013 — September 2017). Our results showed that a percentage of pregnant women at risk
attending PND service was statistically increased (Z-test; p-value=0.03) from 60.5 (26/43), prior to model
implementation, to 78.9 (56/71), at the 4™ year of the study. This finding suggested that the developed
PND service model is effective to reach and recruit the pregnant women at risk to participate in thalassemia
diagnosis. Furthermore, considerations and recommendations are required at an executive level of each

hospital in terms of late antenatal care and decision to terminate pregnancy of those at risk.

Keywords: prenatal diagnosis service model, thalassemia, pregnant women at risk
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