Anusdualu 2 n5NINY W 2551; 50 (1) : 1-13

e aumwgnﬁaﬁ%’itmwﬁ I5USANUIINDIAN LAAUUILNDTAR
WIALENINY wazzEatIMNaannaaluiia “nl leg LC-MS/MS

L v v =
a0a) winardaaady

u')ﬁlﬂ@mﬂ?Wltﬁa‘tﬂ?’)ZJ?fﬁBﬂﬁElﬂ'lW'l? NININEIA ﬁ{ﬂ?iu‘l’\ﬂ’lf]f nuuﬁamuﬁuuwy%’ 11000

UNARED  ma auANNENABYIEMINTIIATIEY 15nguudeslngl o 4 %ile laud  susewdimeses
wauimesea wsalawiu uazmatimusaandsludia “ad dueissila LC-MS/MS Tag ﬁnzjuﬁva:
gnédeenandiagiedensalalasransadans  fauazynlvus n5lagdd solid-phase extraction e
mixed mode cation exchange/reverse phase (MCX) mﬂf?umi’m%Lﬂ‘ﬂ:ﬁ‘dﬁﬂLLazﬂ%Nﬁmﬁ"]ﬂLﬂ%}m LC-MS/MS
Togldnaiia electrospray ionization mode positive IBAINEMAAANNAYDINIATIANU (Limit of detection, LOD)
whnu 0.3 lulasnsuaanlansy warinannearasmsIaBeUSanas (Limit of quantitation, LOQ) tvhnu 0.5 lalasniu
danlansy dramsiensiilians “uiudiiue unse (Linear working range) whiu 0.5-10.0 lulasniu
@anlansu laedi@ correlation coefficient AU 0.9989, 0.9986, 0.9974 War 0.9988 luUMTIATILA 15
usaniimesea waudimeseas wusalowiiy wazmaiimues MUAIAU ABAZNMIIATIEERIANNUIY
(accuracy) Lta:mwmﬁm (precision) i miﬂﬂﬂ'wmﬁmm grecovery WaT %RSD NNNMILAN ﬁmmgmﬁgq
4 wile B 5 szeuANNTNTY agfludn 61.7-84.3% waz 8.7-14.9%, 69.1-100.7% uaz 8.6-12.6%,
64.8-104.0% War 7.8-13.9%, 88.1-104.8% Waz 3.6-11.6% cMNMAU MANAMING auIdTaInan
Hanuwane vlumsieney susendunesea wandunesea susealawiiu waznatimueas anaslu
ila “ag IHFUMIMIVANANINBINITNINAY NI I8 ihaainasasaiaie qnsﬁmumimaﬁmswﬁ
10838 ELISA #1w0u 30 frage wuihime ad3aliuansesiademzds anedasiy aadludasa: 90
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anaauinuazmsn 19nguilanldadiiie

¢ & oo PRI v
G\q‘ﬂﬁg N3l ﬂﬁuﬂ’]ﬁimi\jﬂmamquﬂjiiﬁﬂ’]

e

athesatilpenaudvansd w.a. 2544 Huduan
wazludll w.a. 2546 n3eNIn 13508 aldeen
Ussmeatuii 260 3aunasgIuanmsig
mstuday rsnguudasind o mvuali
ansnngiledanasgrulesasialdnumsiu
iounas 1snguiushasingl ¢ wezindanas
M5UAZ ITIUNTEUIUMS TNUAE 8 WSDW
fuil ihnueaznssumsemsuazenlaaan
Uszmel Geanannaet Gouly wedsmIna
Jwnzimstudou 15aiiviesialuaims
mvuahasdadliitona waswesfianmsd
flenn unsalumseasawuding 1studlou
15nqaudazlnd dldadieasdni
1.0 lulasnsudanlansu®
MINTININAN 19nguuimaslnil ¢
Tuiineduld53 ELISA (Enzyme Linked
Immunosorbent Assay) LWi’le‘ldJumﬂﬁﬂ“?l' eRIN
520157 wadl limit of detection 1 (0.5 uTasnga
AaRlanI® uddBinily screening test Uaz
semi-quantitation method NIAUNTIANU UL
GaIM I BNAANTUMINTNNRNATADINTIY
fuiulagizmalasmnlansmiindude doiy
Wawanndanny 1mnsalumsasainny
Wduaiigndas waz rnsmihluldsznau
MIMLHUMINNNYVNE Fhimeila LC-MS/
Ms Fefianuly enusung wazanauaiun
T lunmsasiadeszyd laslamnisne au
ANUYNEBY UALANNUWNULBNIS AU 13ngY
wenezlnil ¢ 4 #ile laun 15useniinwmeses

WPAUTIWNDTDA WSALAWINY LazEatIMND

°] Quaﬁﬁms

1ANUAT 1INIANIFIU

131819937U brombuterol hydrochloride
(WAOABMNYBY Witega Laboratorien Berlin,
purity > 999%) clenbuterol hydrochloride
(WaNAQIYBN Dr. Ehrenstorfer, purity 98.5%)
ractopamine hydrochloride (wﬁmﬁmsﬁwm
Dr. Ehrenstorfer, purity 96.0%) salbutamol
sulphate (DMSc Reference Standard, purity
99.2%) Wae salbutamol-d3 (NAMNNEIVBY Dr.
Ehrenstorfer, purity 99.0%)

Witﬂﬁﬁiﬁnﬂﬁﬁmﬂu reagent grade
(anU (5]1'31‘7;5 31.!1’31) methanol (Burdick &Jackson,
HPLC grade), acetonitrile (JT Baker, HPLC
grade), hydrochloric acid, ammonium hydroxide,
ammonium acetate, formic acid, glacial acetic
acid, Oasis MCX 3 cc (60 mg) Extraction
Cartridge (Water Corp., Part No. 186000254 )

MIGIAN 1INIAIFIY

MIAIBN ITHIATFIY

Stock standard solution: ANNLTNLIY 200
TuTasnSudafianans: 51 1naspundazyiia
(brombuterol, clenbuterol, ractopamine ag
salbutamol) aghauaiuenlyiiile 1510 fadn3y
aransuazdsudsnasilly 50 fadansane
methanol 1#t@S83 standard solution ANNLANYY
100 uaz 10 lunsuaaiianans 1 methanol

Internal standard: salbutamol-d3 solution
Hanuutu 100 lulasnsusaiiadans e 3e
internal standard solution ANLINLIYU 100 WAL

10 u']Iuﬂ%'NGiE)ﬁaaa(ﬂ’i 114 methanol



ANNYNABIITIATIE 1snguiumazlnil dandreluiie "o

aaa umnantyanasey

wa3asiiauazaunsal

LA399% 3 AU (Sartorius LP620S),
3095 5 UL (Sartorius MC210S),
refrigerated centrifuge (Mikro 22R), ultra terrax
model T-25, vortex mixer, nitrogen evaporator
temperature controlled heating box, vacuum pump
and vacuum manifold processor comprising vacuum
block, pH meter (Orion model 210A), Lﬂ"ﬂi'm
Uﬂtﬁa, micro pipette U160 10-100 Wl,
20-200 pl wae 100-1000 L, glass funnel,
screw cap centrifuge tube U 50 NaddNT,

LC-MS/MS conditions;
- column

- mobile phase A

- mobile phase B acetonitrile
0.6 ml/min

10 W

- flow rate

- 1injection volume

- column temperature
Gradient LC conditions;

test tube 27U 10 HADHN I, micro-spin filter tube
0.45 Wm PVDF (Alltech Cat No. 24144), 49
N384 mobile phase W38N membrane filter 0.45
Wm PVDF 2110 47 N8dNe3, HPLC vial ~20
2110 1.5 NadanT, 1A389 LC-MS/MS Usznau
A8 binary pump : Agilent 1100 series,
autosampler : Agilent 1100 series, micro vacuum
degasser : Agilent 1100 series, thermostatted
column compartment: Agilent 1100 series, triple

quadupole mass spectrometer: API 4000
Toadl amzpaumIaviio Gail

analytical column; Zorbax SB C-18 150 mm X 3mm, 5 [lm

0.1% formic acid in distilled water

25 paFNaLTY

time (min) % mobile phase A % mobile phase B
0.00 95 5

3.00 80 20

5.00 80 20

5.50 50 50

6.50 50 50

8.00 5 95

11.00 5 95

12.50 95

15.00 95

MS conditions;

- ionization mode

- scan type

- ion spray voltage

- temperature (TEM)
- collision gas (CAD)

ESI (Turbo spray), positive mode
MRM

5500 Volts

500 aALEBLTE

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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MS/MS fragmentation conditions :

Component Precursor ion  product ion Dwell time DP CE CXP
(m/z) (m/z) (ms) (Volts) (Volts) (Volts)

brombuterol 367.3+0.5 212.1%+0.5 100 58 40 11
293.1 £0.5 100 58 26 7

clenbuterol 277.2£0.5 132.2%0.5 100 40 39 20
203.1 £0.5 100 40 24 20

ractopamine 302.3+ 0.5 106.91*0.5 100 46 45 5
164.0 £ 0.5 100 46 23 8

salbutamol 240.3 £ 0.5 222.3%0.5 100 32 15 24
148.1 £0.5 100 32 26 24

salbutamol-d3 243.4£0.5 151.2%0.5 100 32 26 24

M22879

e nsfimsralainy 1sngduiud
azlnil & 1aeAS ELISA (LOD wihnu 0.5
Tulasnsuaanlansy) Wudmunulumsne au
3% uazthaehaile nsfieeasalinnslasis
ELISA 371171 30 fath Tesdudaaile
N30 e ngua ez
Uapadga1msnuiu 25 mag wazillu
Grogefigqudinera asnisunng yns
AN NNATIFUIU MUY 5 IBEN W

MMSNO DU

NISLOILNAIBE

e 3 uiiaues Hu glwn Wmiin
Uszanae 300-500 n5u 6o widluluiuasn
d g 2 & & v - % o
uduBuen 9 nntuualvazdenmeniag

& A A g v . .
11218 ) mwmaamubtﬂu retained portion

M3 Ne
#9008 1 N5 1 Tunase screw cap

centrifuge tube WA 50 NadaNT LHN internal

I+

standard, salbutamol-d3 2.0 nlunsu (513\117;’\‘11'3’
Uszanae 15 w9 Hx 0.01 M HCI 3 8893003
il homogenize Uszuiat 30 i Taw
wivasasathalugrainudieasi homogenize
é”Nﬁ"Jﬂu homogenizer @8 0.01 M HCl Useaneu
2 fiadans sl Tuwaaadeths ntuth
ﬁ)ﬂﬂﬂﬁﬁlﬁ'ﬁﬂﬂ‘lﬁuﬁ"sﬂ vortex mixer Useiod
117 wae centrifuge #ANNE) 5,500 s8UAD
Wit 7 4 svehwads W 15 Wil nsas
‘Vdﬂ MENIEA Y glass microfibre filter 1 aqlu
test tube U 10 HAFANT

M5 1HU3 q‘n%(

@384 Oasis MCX Cartridge G8l21nU
vacuum manifold USU flow rate Uszuneu
2 U8danI0UNT activate cartridge MY 5%
ammonium hydroxide Tu methanol 2 fiadans
MNAIE methanol 2 UARANT WAL equilibrate
cartridge @8 10 mM ammonium acetate buffer
pH 5 2 48danT Nntuge 1sazansiilaan

M9 NANIBNABILY cartridge 89 test tube
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@8 10 mM ammonium acetate buffer pH 5
2 188805 WA AN cartridge MNAIE 1 M
formic acid 2 fadans H1 13azas Y
panNNIAIN cartridge wazUanel cartridge
wivly A wanmadssanm 30 3w
§ cartridge 3nA3908 methanol 2 8385
mﬂﬂ?u elute cartridge ¢Y 5% ammonium
hydroxide T4 methanol 2 {adaAS AU eluate
Alal 1 test wbe 2@ 10 fadans Y
stMeeg nitrogen TOOMQH 40-45 896N
Waldy  AUUVS BzaNY residue O 158z
5% methanol lu mobile phase A 500 lulasaas
Uushe vortex mixer 30 W17t nsB 15ATANE
Alalasehe 15azane]l ' micro-spin filter tube
111U centrifuge 3,000 58UADINT WU 10 W)
e 1saraennsaslal Ty HPLC vial ihly

2012NLA589 LC-MS/MS

N1INA BUANINYNABIYBIIBILAIITH
(Method validation)
119 %’Nﬂ‘nwmmgm (Calibration curve)
{89910 matrix finadamsne au
MS5L@38Y calibration curve MaALEIBLAN 15
WINTFIUNUU matrix (matrix-matched standard
curve) loste3sn 151035 IuUsaNTINDT00
wauineses wsalawiiy waznaiimuaa
6 STAUANMNIINIY 0.5, 1.0, 2.0, 3.0, 5.0
uaz 10.0 W lunSNABNTN L@ internal standard
ANNENdY 2.0 wlunsudaniulunnany
Wutures 1snasuLGasiInaIeN 99
n9IN89 15810957 1ae plot 9T
9031 MUANNITNIUADY 1THINTTIU  UBZ

ANNYNIUYDY internal standard (concentration

ratio) NUBANT) IUYD peak area ¥dN 1TNINTFIU
82 peak area 2oV internal standard (peak area
ratio) MU NUsE NHVBIA NN TNWUS

(correlation coefficient, r)

17591 Matrix-matched standard curve
Fadhagaila nsfiasalainy 1angy
wozlnil @ 1 n5u T Tu screw cap centrifuge
tube 2UNA 50 NAHAATIUIY 6 WABA NI
miiunsaNsuaauns e wazasmle
us qvl"Sfmﬁaums ANeIDE19 (e lNLAwN
internal standard) 1 eluate ‘mﬁﬂ T test tube
2UIA 10 Hadans LHN 159:aI8NINTFIU
usandunesea wwaulimeses wusalamiiy
wazzatimues 0.5, 1.0, 2.0, 3.0, 5.0 W
10.0 W lunsu avluudazviann vesnay 1
ANNENTY INUULAN internal standard
2.0 wlunduluis 6 wasa hluszmedas
nitrogen ﬁqmwgﬁ 40-45 paFEalde  AULHAS
arane residue M8 159288 5% methanol LU
mobile phase A 500 lulasans Jude vortex
mixer 30 3u0# nsae 15azaeilalaade
15azanel ‘micro- spin filter tube il centrifuge
3,000 S2URDINT 11U 10 WIFl dhe 15azansi
nsaelal Ty HPLC vial thlufadaies
LC-MS/MS

?Jl,ﬂi"lgﬁ’ method blank 8% matrix blank

method blank: i 15teRRlEHIMNG
Tagld 0.01 M HCI 5 #iad805 t@W internal
standard 2.0 wlunsu  AeeAaMs fa 2
#0 method blank B1LASa9 LC-MS/MS il

N3l mass %38 peak SUMUNID LA
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matrix blank: foLiia N3 (Pos1alainy
sednguudaslnil 6 1ae38 ELISA) eu
internal standard 2.0 WlUASH  NAMNITMS
0 2 %1 30 matrix blank (3110399 LC-MS /MS

(g3l mass w39 peak sUMUWSBLN

N13WITAMNAVBINIINIIANY  (Limit of
detection, LOD)

na aulaen1sa® matrix-matched
standard RANNERFU 7 6 LOD (Tagszanas)
Funu 3 maed signal-to-noise mMms
na aulagfn 1580z UUsaNTUNDIDS
wandunesea usalawdy wazenatimues
avludhedhaile ns flssdu LOD wamidn

internal standard 2.0 W lUASH AT 10

MIFITANNAVINIIINLEIUIN Y (Limit of
quantitation, LOQ)

mn1sne aulaaldn 15810951
usandnmases wauduneses uselawiiy
wazenadiamuaa asludagaiie qnsﬁ‘szé’u
Uszanat 3 11289 LOD Waztéi internal standard
2.0 lun3y Sweszd 10 9 a3
WBUAY 19NAIFIU UAINUI % Recovery
waz@l % RSD
11510 auAMMUuL “unse wazdIanIs
1AW (Linearity and working range )

mn1sne aulaaldy 15810951U
usanduneses wwaudimeses wsalawiiy
wazzatimueaasludadiaile ns 4
ANNENTY 0.5-10.0 N TunSNAanTH 7 5 52U
ANNNIY 0.50, 1.0, 2.0, 5.0 uaz 10.0

NTUNSNABNSN AN internal standard 2.0
wlundudandy hlUeneiszaua: 3
F19n57WeN N “NWUEIEHWINN  concentration
ratio AU peak area ratio U89 ﬁmmgmﬁyﬁ

4 FUN MU T

M5NA AUANNIY WazANNLTIET (Accuracy
and Precision)

O BUANNUNULALAIINLT BB
msitanzdlugrensiesizinidu “uase
Togdn 19uasguusaninneses teauil
588 UsAlaWIAY wazmaliimuea 5 szau
Tu229 linear working range Wated internal
standard 2.0 W lunsuaansy avludiad
Seeiszauas 10 5 anasinaiiouiy

ITNINIFIU UAIMUIU % Recovery WAz
% RSD

MsUsENanIING aummgne’fmwaﬁ%’
v o S Y

WAMSNG aumlmxgnﬂssmu U 9%

Recovery : #nfisansulada 60-120%

" %RSD NgaNsu Uaan) 309"

msUsziivamanaliwivaurainsiassy
(Uncertainty)

msusziliuanuliwiveuzasmsint?
Togmiladaunaszasanylainivaunnunas
syenamnuliwiueuinavae  udmnaey
Tauduaurens Tagldan k = 2 Tumsuszdiv
meanuliuiusureimsieszyd mudsile
N0 au

Usanar siimu whadlulalasnsude
Alansu (ug/kg) Tasmuralaain
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PN WML U Y = mC+b
C = Y-b
m
Lﬁ'a m @D slope
b @8 intercept
Y @8 peak area ratio
C @8 concentration ratio

Nty Usana 15wy (ug/kg)

= Cx ANNWNYY Internal std

W

MIIATIZH method blank 284 reagent
Wor matrix blank asiaiile qniﬁm'mhiwu
stafinguudiezlngl ¢ Taeds ELISA lawu
peak JUMU  WANNHIATFIUANN  WWUS
S2WIN concentration ratio NU peak area ratio
289 1TNIIUN 4 Bila Freanududy
0.5-10.0 wluninaaniu lanmuidiu uase
gen r AU 0.9999, 0.9986, 0.9941 a
0.9998 MNAGU
A LOD 2adisianeilhiu 0.3
lulasnsudailansy uanisi e LOD law
MIAN 19NIFIUUTBNTINDIDD LABUTI-
mospa usalamiiy wasnathmuaaiiszau
LoD luathaile N33A51EH 10 2 190
ATIANUNNGIBEN 3 signal to noise 9N 3
Tunnded @ LOQ wavidiemewil whiu
0.5 lulasndndailaniu wamsi 2l LOQ
Toanstin ﬁmmgmﬁgq 4 %il0 M15wAU LOQ
atlufahddenzd 10 % WU % Recovery
wax % RSD aglutnawifisanuld Idaiade o
Recovery 24M3ILATIEY 15Usaniineses

waudimesea wsalawdiy wazanadimuasa

WU 84.3%, 100.7 %, 104.4% Waz 104.8%
"I 9% RSD NU 14.3, 12.6, 12.9 uag
6.0 MUGU (MT199 1)

Msne auaNNuL unsarEeNs
S5 MeeeuENTy 0.5-10.0 wlundu
@ansN lans W “uesedian r whiu 0.9989,
0.9986, 0.9974 W8z 0.9988 WDIUIDN-
dunases wauduneses wusalowiiv uag
aUIMUDY NAAU

M3NG DUMANNUNULAZANINTRED
SENER RS UAMNENTY 1.0, 2.0 5.0 Uae
10.0 lulasnsudadlansy Awesizviscauas
10 %1 ii % Recovery agfluinasisaniule
WaA@AE % Recovery aglunng 61.7-76.9%,
69.1-84.5 %, 64.8-81.5% WLz 88.1-103.2%
MNEITU %RSD MNMFIATEHITAUAE 10 1
0gl1%198.7-14.9%, 8.6-11.9%, 7.8-13.9%
Wz 3.6-11.6% amaau Feagluinod
feonsuladuiu NeaziBaenanmsne auay
WU u,axmwmﬁaﬂumﬁmiwﬁ (miwﬁ 1)

mmsyszanamenalaiutiuauresns
Snnzdaadanlene au Teshmsiased

ysatnmuaaluils natludpde wuumas
fnvasanulsiwiveu lgus mssanhwinges
779879 @) concentration ratio, C ﬁémlﬁmﬂ
calibration curve 13NIOIFIU LT Precision
dialgmunamanuliuivauens fauhiu
+ 10.5% NszduamuEaiu 95% @ Relative
standard uncertainty, u(x)/x, @) Combined
standard uncertainty Le8¢ Expanded uncertainty,

U (05199 2)
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M51eN 1

h ANKENIINA BUANNUNY WazANNLEN TUMSILATIEY brombuterol, clenbuterol,

ractopamine Uaz salbutamol LUt N3 NILAUANNINTUAN ) SedUaz 10 9

Spiked level

% Recovery

eI (ngrkg) Min-max mean £ SD P#PRSD
brombuterol 0.5 64.9-109.0 84.3+t12.1 14.3
1.0 60.6-87.4 76.91+ 6.7 8.7
2.5 60.5-102.0 74.7+11.2 14.9
5.0 54.6-69.9 61.7+5.3 8.7
10.0 57.6-79.7 69.2+ 7.2 10.4
clenbuterol 0.5 82.8-129.0 100.7 £12.7 12.6
1.0 71.4-94.0 84.5t7.4 8.7
2.5 64.0-95.2 78.3+9.0 11.6
5.0 61.2-86.1 69.1+8.2 11.9
10.0 64.4-82.8 72.6+6.2 8.6
ratopamine 0.5 88.0-132.0 104.4+13.4 12.9
1.0 70.5-92.9 81.51£8.3 10.2
2.5 52.3-84.5 67.41+9.4 13.9
5.0 58.7-175.0 64.81+5.3 7.8
10.0 52.6-175.0 65.6+6.5 9.9
salbutamol 0.5 97.0-119.0 104.8£6.3 6.0
1.0 95.4-107.0 99.1£3.6 3.6
2.5 88.3-129.0 103.2£11.6 11.6
5.0 82.1-96.0 88.11£5.8 6.6
10.0 80.8-102.0 89.5t6.4 7.1
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M519N 2 W @A) Relative standard uncertainty, u(x)/x, @ Combined standard uncertainty

wae Expanded uncertainty, U

Standard Relative standard
Component Value, x
uncertainty, u uncertainty u(x)/x
1. sample weight lg 0.00176 g 0.00176
2. C 1.33 ng/g 0.04501 ng/g 0.03384
3. standard dilution 0.01205 ¢ 0.00019 ¢
50 ml 0.11575 ml
0.25 ml 0.00065 ml
50 ml 0.11575 ml
1 ml 0.00233 ml
10 ml 0.02311 ml
1 ml 0.00233 ml
10 ml 0.02311 ml
0.2 ml 0.00055 ml
0.01719
4. repeatability 100% 3.63269% 0.03633
Combine standard uncertainty 0.05257
Expanded uncertainty U rx 2 x0.05257 0.140 pg/kg

ry result = 1.33 Hg/kg

Tinaamsenadencsiilena auiian  liwu 12 §r9ehe wazasrawu 18 et Toe
aIINdTathile qniﬁ'mumsmaa 1T ATRNU 15ERTIMN 17 @288 ATIANWU
nquiushesTndl o Taed8 ELISA swnu 30 0 1swatamues waziasuiumeses 1
frathe Femamsanaienzilesds ELISA  feghe wamswdsuiisunsasiaitese
a9 liny 9 $a9Ehe AN 21 frashe u Teeda ELISA uaz LC-MS/MS (a5497 3)
NAMINTINATIENAEID LC-MS/MS 01533



Method Validation Beta-agonists in Animal Tissue

Ladda Kaewklapanyacharoen

MINN 3 o eRamMsSauisunsnsIANLLaeds ELISA uazds LC- MS/MS
o . INMNUMBEN
INAER ,
A579 liwWu #999WU (min-max, (g/kg) 57U
ELISA 9 21 (1.1-13.4) 30
LC-MS/MS 12 18 (0.7-45.5) 30

a L4
AU

Tumsne aviBIes1ev (denne au
AU 1susentimeses wauduneses usele
wily wargnatimuea asnlunmsasa
JienzsdiiieadulsHs BLISA Fdidenwl
WAEAMNAUWIE 9 (100% cross reactivity)
@o 15 3 zialaun usendiwneses Aauda
wasea wazzalimuea Feaeelinsnsia
fufunsaungu 15 3 uenniwuhdaya
maandaaas 1snguiudeslni dluile “af
fiasawu  umnndy 1sweauimeses fu
Halimuea waznndayamsiid 15ngu
wenaslndl d@lul w.a. 2544 vaensnda "ol
uaz NWﬂNDngﬂﬁ NauriUszmalngseanud
fowaz 90 waavhiu nsihussmaimsih
seauiimases war 15nadamuea Lile
danlFifu 15eadioues®® u susalawniiy
dwdu 1shiinsudneuiiazliinn1dlums
USulssquaiwaaaiie “aflunisig “ad
imsEnAsanly Codex Committee on
Residues of Veterinary Drugs in Food, CCRVDF
Famaaglu sep 472 lumsna auidnms
Al ldile nsfudunuzeuils “a7 Toe
leaaulasisanannisuas Williams LD. et al.
FalFamniensd 1snduiudesnii dandn
Tu retina wazduin Mmaeneviriauazlsunm

ANLVIIELAIBIND LC-MS/MS 14vanms

10

mass spectrometry 7152970 ion 284 'liﬁl,LElﬂﬁ’u
ﬁ'amhma@iaﬂsxﬁ; (mass-to-charge ratio,
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Method Validation of Brombuterol, Clenbuterol, Ractopamine and

Salbutamol Residues in Animal Tissue Using LC-MS/MS

Ladda Kaewklapanyacharoen

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

ABSTRACT A simultaneous determination of brombuterol, clenbuterol, ractopamine and salbutamol
residues in animal tissue using LC-MS/MS was validated. The meat sample was digested by dilute hydrochloric
acid, extracted and cleaned up on solid phase extraction mixed mode cation exchange/reverse phase
(MCX mode), followed by determination of residues by liquid chromatograph tandem mass spectometry
using electrospray ionization in positive ion mode. The result showed that the limit of detection (LOD) was 0.3
Hg/kg and limit of quantitation (LOQ) was 0.5 lg/kg. The linear working range for brombuterol, clenbuterol,
ractopamine and salbutamol was 0.5-10.0 pg/kg with the correlation coefficient 0.9989, 0.9986, 0.9974
and 0.9988, respectively. Accuracy of the method was shown by mean % recovery of spiking standard to
sample matrix at 5 different levels within linear working range were 61.7-84.3, 69.1-100.7, 64.8-104.4
and 88.1-104.8 for brombuterol, clenbuterol, ractopamine and salbutamol, respectively. Precision was
shown by relative standard deviation percentage (%RSD) were 8.7-14.9, 8.6-12.6, 7.8-13.9 and
3.6-11.6 for brombuterol, clenbuterol, ractopamine and sabutamol, respectively. Validation data proved that
this method could be used for determining brombuterol, clenbuterol, ractopamine and salbutamol in animal
tissues for food quality control by law. This method was used to analysed 30 samples of pork that had
been analysed by ELISA method. It showed that both methods gave the equivalent results for 90% of

the total samples.

Key word : brombuterol, clenbuterol, ractopamine, salbutamol, animal tissue, LC-MS/MS
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