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Log* el A% 2220354 |1 @ FR: 2R 2E"058 | - B m gird
A & ¢ brombuterol 2135 ¢ A% 2% | 2 5¢ brombuteroli%EZlIE AR L ERER A
(57 25 3)2 Wk - (57 L4 4) 2 H ok - EE XS
2. T2 CHRMERESFEZ2E 2 ek E RSk E X2 2 B
"‘/i~9"”/|i’7ff“%1’fffggil*%frv§'5% ‘L/f@f'l—lb’f'/ni’#ﬁ’%]’}"’rgﬁrﬁﬁ?&@ * ) ’V‘
(liquid chromatograph/tandem mass | (liquid chromatograph/tandem mass woBE s
spectrometer, LC/MS/MS) 4 47 2_ = ;* - | spectrometer, LC/MS/MS) & 47 2. > % o I N o
2.1, %% ¢ 21 KE ¢ EE o
211 Ak AT R BREHR 211 Ak AT e BRI R - B
2111 3k ROEHE S S 2111 3R R FEH S Lo S 5 i R
(positive ion electrospray ionization, | (positive ion electrospray ionization, 7
ESI”) - ESI') - S L
21.1.2. k47§ + ZORBAX RRHD 21.1.2. k47§ + ZORBOX RRHD TRAR I 5
Eclipse Plus C18 > 1.8 um > p 3.0 mm | Eclipse Plus C18 > 1.8 um » p j£3.0 mm " Cimaterol-

x10cm > & & 5 o

2.1.2. =% ¥ (Homogenizer) -

2.1.3. B & 475 ¥ (High speed
dispersing device) : SPEX SamplePrep
2010 GenoGrinder® - 1000 rpm:2 *+ >
2 A
2.14. -kip
L -FIJ °
2.15. 3. 5 (Centrifuge) : ¥ :£10000
xQ 14 L—%’z BT 1§4°Cu—1r—i]§f 0
2.1.6. 3= = (Shaker) -

2.1.7. Fakk & P %k (pH meter) o
2.1.8. HipE 7 3 B4 % (Solid phase
extraction vacuum manifolds) -

2.1.9. * kiR & F(Vortex mixer)

22. GFE U ERT AR K AT B
FLdh i g R~ B2 £ -k (25%)
SofR SR B ORI
% % (7 B-glucuronidase 85000 unit/mL
% sulfatase 7500 unit/mL) ; 2 &+ -k
(v 7 et 25°CF 18 MQ-em F)
brombuterol hydrochloride ~
t-butylnorsynephrine (buctopamine) ~
cimaterol ~ cimbuterol ~ clenbuterol
hydrochloride ~ clencyclohexerol ~
clenisopenterol ~ clenpenterol

D ladE LR R £ At 1°C

x10cm > & s o

2.1.2. =% 4 (Homogenizer) -

213, B 2B ERTIOTH
(SPEX SamplePrep 2010
GenoGrinder® ) : 1000 rpm2 + » &
2.1.4. KiF
rpE o
2.1.5. #.< #(Centrifuge) : ¥ :£10000
xQr4 ko BT EACH T H e
2.1.6. 4= if ®(Shaker) -

2.1.7. phkk & P =ik (pH meter) o
2.1.8. HpE 7 F B4 3% (Solid phase
extraction vacuum manifolds) -

P okE R A At 1°C

2.1.9. g jm R £ F(Mortex mixer) o
22 FE D VBREY AT B

Fagh R e REE 4 -k (25%)
gk RER s B-F § MR PR
% % (7 B-glucuronidase 85000 unit/mL
% sulfatase 7500 unit/mL) ; 2 &+ -k
(7 pe3t25°CT £ 18 MQ-ecm 7 +) ;
brombuterol hydrochloride ~
t-butylnorsynephrine (buctopamine) ~
cimaterol ~ cimbuterol ~ clenbuterol
hydrochloride ~ clencyclohexerol -
clenisopenterol ~ clenpenterol

d7J—iT%_l”5§f.%/ﬁ'_
3 o
CH B RA

Ex




hydrochloride ~ clenproperol ~ fenoterol ~
formoterol ~ isoxsuprine hydrochloride ~
mabuterol hydrochloride ~ mapenterol
hydrochloride ~ 3-0-methyl-colterol -
ractopamine hydrochloride -

salbutamol ~ salmeterol ~ terbutaline
hemisulfate~tulobuterol 2 zilpaterol ¥4 p&
* £ 5.5 brombuterol-dg
hydrochloride ~ cimaterol-d; -
cimbuterol-dg ~ clenbuterol-dg
hydrochloride ~ clencyclohexerol-d;g ~
clenproperol-d; ~ fenoterol-dg
hydrobromide ~ formoterol-dg ~
isoxsuprine-dg hydrochloride ~
mabuterol-dg ~ mapenterol-d;
hydrochloride ~ 3-0-methyl-colterol-dg -
ractopamine-ds ~ salbutamol-dg ~
salmeterol-d; ~ terbutaline-dg ~
tulobuterol-dg hydrochloride %
zilpaterol-d; fr =% p 2R4EE 5. o

23. EEZ L

231 #sg 2 50mL > PP -
2.3.2. FH4p 3 B~® (Solid phase
extraction cartridge) : Bond Elute Plex
PCX>200mg > 6mL > & & & o
2.3.3. 1 L= F (Ceramic
homogenizer) : Bond Elut QUEChERS
P/N 5982-9313 » & ¢ B g o

2.34. g3t j£0.22 um> Nylontt % -
2.4, w2 A g

2.4.1.0.2 Mpy pagp % 7% 0%
HP-Frpisp16.4 9> 4c 2 Hr= -£900 mL
R 1 ﬁ?g‘r;{g’% FpHiE152+01> &
ded g3 -k ¢ 21000 mL -

2.4.2. 5 MMfy ph4&i% %

Hp-fiy 2 4¢0.385 g > 11 2 A oK R
i 21000 mL > 12 5 B i o

2.4.3. 5 mMpagpad& - 7 AR(9:1, VIV)i%
il

P-5 MMy e 4&i3 i &2 7 R 1901 (Viv)
2L BR G o

244,02 NRRLZ 7% ¢

EAL167 mLo 3 B3 ok E gy I
1000 mL -

hydrochloride ~ clenproperol ~ fenoterol ~
formoterol ~ isoxsuprine hydrochloride ~
mabuterol hydrochloride ~ mapenterol
hydrochloride ~ 3-0-methyl-colterol -
ractopamine hydrochloride ~

salbutamol ~ salmeterol -~ terbutaline
hemisulfate~tulobuterol 2 zilpaterol ¥+ p&
* 5% 5.5 brombuterol-dg
hydrochloride ~ cimaterol-d; ~
cimbuterol-dg ~ clenbuterol-dg
hydrochloride ~ clencyclohexerol-dyg ~
clenproperol-d; ~ fenoterol-dg
hydrobromide ~ formoterol-dg ~
isoxsuprine-dg hydrochloride -
mabuterol-dy ~ mapenterol-dy;
hydrochloride ~ 3-0-methyl-colterol-dg
ractopamine-ds ~ salbutamol-dg
salmeterol-ds; ~ terbutaline-dg ~
tulobuterol-dy hydrochloride %
zilpaterol-d; e =% p 3R4E 8 2. o

23. BEZ HL

231 Hsg 2 50mL > PPH o
2.3.2. FH4p 5 P~ @ (Solid phase
extraction cartridge) : Bond Elute Plex
PCX>200mg - 6mL > & & & °
2.3.3. 1 L= F (Ceramic
homogenizer) : Bond Elut QUEChERS
P/N 5982-9313 » &\ fr & & o

2.34. Jg%:3420.22 pm- Nylontt & o
2.4, A2 A

2.4.1.0.2 Mfy phgph 3 773 0%
FP-Frpisp16.4 9> 4c 2 Hr 3 -£900 mL
AR 1 ﬁ?}ﬁé?‘;’% BpHE152+01° £
ded #3 -k i@ 21000 mL -

2.4.2.5 mMMps pe 43 i -

HP-fiy ph440.385 g > 11 2 A3 -k %
& 21000 mL > 12 g " g o

2.4.3. 5 mMaspeds - 7 iR(9:1, VIV)i3
i

B-5 MMy pedeid e &2 7 g 29 1 (VIV)
2R G o

244 02 NBpa3 7% -

BEAs167 mLo 2 3 kR 3
1000 mL -




245. 7 fit ¢ k(9515 VIV)i3 %
BeW ER 2 g -k 1205 15 (VIV)Z bR
3 o

25 B AppiRzZ AW

251 #E 4P RA

PP opl mL o 4cd g3 -k @ 21000
mL > Mg BGE R 0 PR (TS B4R
BIRA

252, BH4pi%iRB !

BB ogalmls 4 ? fE i 1000 mL o 12
TR Pom iR TS B ApA R B o
2.6. BB Rl

26.1. p '\'“fw‘—g/p "o

B~4p § > 7 brombuterol-dg ~

cimaterol- d7 ~ cimbuterol-dqg ~
clenbuterol-dgy ~ clencyclohexerol-dyg ~
clenproperol-d; ~ fenoterol-dg ~
formoterol-dg ~ isoxsuprine-dg
mabuterol-dg ~ mapenterol-dy; -
3-0-methyl-colterol-dg ~

ractopamine-ds ~ salbutamol-dg ~
salmeterol-d; ~ terbutaline-dg -
tulobuterol-dg % zilpaterol-d; & 1

mg - M FCAET 0 A WL T R R T
A210mL > F5 P FRRE R o 4k
PP o TRt BB R LN IRR R R
Mg o P pRA-E 11000 ng/ml o B
e p AR 2R % o

2.6.2. A

B~4p ¥ > 7 brombuterol ~
t-butylnorsynephrine (buctopamine) ~
cimaterol ~ cimbuterol ~ clenbuterol ~
clencyclohexerol ~ clenisopenterol -
clenpenterol ~ clenproperol ~ fenoterol ~
formoterol ~ isoxsuprine ~ mabuterol -
mapenterol ~ 3-0-methyl-colterol ~
ractopamine ~ salbutamol ~ salmeterol -
terbutaline ~ tulobuterol # zilpaterol z_ 4+
PH AR E bmg s MR A
S0P AR iR R 250 MLy iF S 4
B Raie » AR o TR B E L
R RieR & 0 UEMMAS AR T iR
(9:1, viv)i% % 4% 1 1000 ng/mL - & i%®
IR o

2.45. 7 FE g -k(95:5, VIV)i3 i ¢
PV AR L g ’J\' 1295 1 5 (VIV)z v bR
3 o

25 BEAppiRZ AW

251 #H4pia AL

B2 Agl mLo 43 33 -k ¢ = 1000
mL > Mg 0 Pripik BT B 4P
BIRA

25.2. B 4% %B -

BB pglmb 4 ® g ¢ = 1000 mL > 12
o R 0 PomiR TR B ARA R B o
26. HREB R U

2.6.1. pFRAEEEA R

B~4p % > Z brombuterol-dg ~

cimaterol- d7 ~ cimbuterol-dg ~
clenbuterol-dg ~ clencyclohexerol-dig
clenproperol-d; ~ fenoterol-dg ~
formoterol-dg ~ isoxsuprine-dg
mabuterol-dy ~ mapenterol-dy; ~
3-0-methyl-colterol-dg ~

ractopamine-ds ~ salbutamol-dg ~
salmeterol-d; ~ terbutaline-dg -
tulobuterol-dg % zilpaterol-d; % 1

mg > HREFL T A W T R fRE T
FE10mL > 1% G AR R o 40k
PP o TRt BPEE LN IR R R
R g 0 0 ERARTE 31000 ng/mL >
e p AR 2R R o

2.6.2. HER R

B~4p § > 7 brombuterol ~
t-butylnorsynephrine (buctopamine) ~
cimaterol ~ cimbuterol ~ clenbuterol ~
clencyclohexerol ~ clenisopenterol ~
clenpenterol ~ clenproperol ~ fenoterol ~
formoterol ~ isoxsuprine ~ mabuterol ~
mapenterol ~ 3-0-methyl-colterol ~
ractopamine ~ salbutamol - salmeterol -
terbutaline ~ tulobuterol 2 zilpaterol z_ ¥+
P AR EEmg s MR A
BT RRARY R F 250mL iF LR
BWhite » LT o B B2
IR & > NS mMMpAs Lkt T BR
(9:1, vIv)i% ie % 1 1000 ng/mL > & i®
TR e




27 2B Y
2.7.1. kf3z X
- 1Y o *7’&3%%19 » Br ]2g T fﬁ—
oo BoNE g o oo pOINRIR
;‘r& 20 uL% 0.2 Mps pk 4 % 773 i 15
PR e 2RI BFT RN 0 R E
/,,\ f( % % 301000 rpmik F F B~104
& 0 4v o~ B-F F MEFEAL H PpFR R 100
ul s 3+37°C ki ¥ ok falo] pr o 4e »
fa2 mL > 4= F 10~ 48 > *+4°Cr2 10000
xgagow 104 45 0 YT B ¢ iﬁ‘-;‘&ﬁ *4°C

5000 xg&g.< 104 48 > B~ +id A% EE L
* o
2.7.2. ZFiv @

BT E R AR L AR
P EE6 mLZ 3 &S -k6 mLE k2 F4p
—TB"@ ’ ‘-,‘ﬂm Ao k=102 Nﬁﬁ’;
Al2mbl~ 2 33 -k12mLs P AEl2
MLGEFEAREE® > HR TR o 10 ®
A% @ % -K(95:5, VIV)i% %12 mL* & >
Yo Bt 4R 0 ATE5°C I F RE 0 A
§ 4 4o 2 5 mMMpAEpRd& P AR(911, VIV)
Ziklmb o ’?’afm £ % % » 125000 xg
Boubods o P FRITIRIRRR -
Pf i B % 500 L (a) > 4e ~ 5 MM i
4% 1 7 pR(9:1, viv)i% ik i@ #8 4% % 1000
uL(b) - iR &323 > sy 0 KT
R

2.8. é%‘r Aot & 2z @07

Pz oo kY %2.7. éfﬂp’%@l#\/] b 2R
1‘%—? a2tk ik > B~500 HL (a) A
Bl 4o » AREA R 1~50 ubL -~ pRRE
i%i%10 pLz § £5 mMps pede @ 7 fR
(9:1, VIV)i% i > 1 RE4% % 1000 uL (b) -
MEmy > BEAT T RBERD
R RTIEERERADKATE B
AT e A E BN RS
S R R B R B A
% kR > A W F1~50 ng/mL2 A F
TR ER -

AR K 7 B m i g ()

% 47 ¢ + ZORBAX RRHD Eclipse Plus
C18 1.8 um > p 3.0 mmx 10cm o

BEARAR CAREBRI T AE LR

27. iAW

271, kjzz FE:

ﬁfb—%ﬁ%‘*" wir B > B2 g0 WA
oo BN E g o oo pOIRRIER
i 20 pLa 0.2 Mp§ ik 4 3 fbrip % 15
mL’jﬂéc/\r%A;j’a%t’Tz«l&pT TRVEE-1 3
B R B3O F 151000 rpmik

FE 105 660 4o r B AR
A5 i 100 pul > 437°CKk i ¢ Kk R L)

FFodr » B2 mLo 3= F 104 450 *t4°C
1210000 xgag o 104 450 T &+ ) 7 i

:4°C145000 X g 104" 480 B~ + it
EER S

2.7.2.
BT &R AR A FEE
?AE6 mMLE 2 33 k6 mLEx 2. FH4p
Fr® oo HindlR o k202 NB
%l2mbL >~ 2 #3-k12mLz v opRl2
MLF B EB® > Hindie o e
f% @ % -K(95:5, VIV)i% %12 mL* & >
Yo B P H iR 0 YB5°CIL § F REE 0 A
F 44 » 5 MMBs ELd% T AR(911, VIV)
%ielml s Qfgzw & 74 f% > 125000 xg
Hroubids > Bt FRIFLBIR AR -
B~z % it 500 uL (a) » 4y A § mMﬁjﬁﬁjﬁ;
4% 0 7 pR(9:1, viv)iz ik i@ %8 4% % 1000
pL(b) - R & 353 > RSy 0 R F
iR e

28. AF T etk T M2 WiE

Begou el k2.7.830 ﬁl%,] de 2R
*}ir"——g' r’r'w’]‘ﬁni’ F % > 2500 },lL (a) A
B4~ A R 1~50 pb -~ R4
%10 pL2 3 £5 mMpas plds - 7 %
(9:1, viv)iz % > ¢ #84% 5 1000 pL (b) »
MLy BIEAT T Rk ERR
R T IEEEF R AR B
AT gk e MRS R
AR ARV B R L AKX
%R > A w8l iT1~50 ng/mLz & F
TRt E A e

AR AT B B ’F?F'B/F'J % EACN

& 17 ¢ + ZORBOX RRHD Eclipse Plus
C18 > 1.8um > p j23.0mmx 10cm -

BB ARR IR AREBRIT AIF 2R

JE L




74 B A =R A 7
F& 1 (min) A(%) B (%) F 7 (min) A(%) B (%)
0.0>1.0 9898 22 0.0>1.0 9898 22
1.0->5.0 9890 210 1.0->5.0 9890 210
5.0->8.0 9080 1020 5.0->8.0 90--80 1020
8.0->10.0 8070 2030 8.0->10.0 8070 2030
10.0>11.0 7060 3040 10.0>11.0 7060 3040
11.0-120 6060 4040 11.0-120 6060 4040
120150  60—>10 4090 120150  60—>10 40—90
150->19.0 1010 9090 150->19.0  10—>10 9090
19.0>19.1 1098 902 19.0>19.1 1098 902
1915230 9898 22 1915230  98>98 22

#FddpiniE 0 0.3 mL/min o

A% 110l -

* g T & (Capillary voltage): 2.2 kV-
&= R & (lon source temperature) :
120°C -

3 LN D ESI o

7% $-3H57E & (Desolvation
temperature) : 400°C -

B4 5 87 :% (Cone gas flow rate) :
50 L/hr -

% B35 i (Desolvation flow rate) :
850 L/hr -

BRI BE f 2 £ F & R (multiple
reaction monitoring, MRM) - 1 jp| 3+
¥ B 4544 7 /& (cone voltage) 2 i 2 it
£ (collision energy)4-¥it %

P AR R TR P T
B2 RE KT EZRLIFE o
29. FHEHE 7 BRI T
RAEPHRIRE AT 7 R ERBR
E10ul > & Wi o~k Ap K 47 B B R E
&Y o k28 FIEEETAIT O KGR
BT e te B AR R TILE 2 F
TEFZ2 5 EF RO RAPHEST B
Wz o 5T AP E SRR
S hedlEaA L ¢ R (ppm) ;
MY Lo Al M2 2 (ppm) =
CxVxF

M x1000

Cid AF " mRiERLETRRY 22
A % 484 2k & (ng/mL)
VR 1S TF 2 A (ML)

##s4piniE 0.3 mL/min o

A ~% 110l -

£ g T % (Capillary voltage): 2.2 kV-
#r -+ JRE & (lon source temperature) :
120°C -

3 L HN D ESI e

% A ATR & (Desolvation
temperature) : 400°C -

B4 5 8870 :% (Cone gas flow rate) :
50 L/hr -

% B35 ik (Desolvation flow rate) :
850 L/hr -

moORHEsY ¢ %2 £ F i el (multiple
reaction monitoring, MRM) - & ;p| 3+
¥~ 24k 48 T & (cone voltage) £ 7 it
£ (collision energy)4¥it %

AU [ S EA BT N
2 RE KT LB RIFE o
29, FWEHRE 7R
HREEPHRRE AT 7 ot € 8307
210l > A wlE o~ e Ap R 47 8 B
RP oo R2B.HIEEEFT LT KR
HRAFTT RSB RTE RS 2F
FHERZ 5 EF R PHET %R
Bgru) 2 » &7 733 50 R el
S oro A% A2 £ (ppm)
WY LAl E 2 7 E(ppm) =
CxVxF

M x 1000

C:d AT 7R ERRTRRY Lo
A X 4% 2 k& (ng/mL)
VA1 F 2 M (ML)




M: B A+ iz € £(0)
F: - id dblat®

AR R AY LERS HETE

B ¥z L G ff AR g @ 19 (<100%) -
B T

M: B4tttz £ £(0)
F:#f@id Jbaky
IS R R H R
B HH2 L G fE AR5 A 19 (<100%) -
? Tﬁ%c ]_f]—l{r'"f :

1P ¥HAE S 5 R (%) % 3 8 F(%) DT 5% R (%) FFHFI(%)

> 50 + 20 > 50 + 20

>20~50 +25 >20~50 + 25

>10~20 + 30 >10~20 + 30

<10 + 50 <10 + 50

il AKRSRG EZ T RN |l AR R TR R 0
i 325 0.001 ppm o 3t 32 5 0.005 | pep 325 0.001 ppm o * e %S 5 0.005
ppm - ppm °

2. BHP FRDPRFEE IR |2 kWY R TRESF 2T
Bep 73 - f@:ﬁﬁ e

St 2 gk D A

1. Shao, B., Jia, X., Zhang, J., Meng J.,
Wu, Y. Duan, H., Tu, X. 2009.
Multi-residual ~ analysis of 16
b-agonists in pig liver, kidney and
muscle by ultra performance liquid

chromatography tandem mass
spectrometry. Food Chem. 114:
1115 1121.

ERp A FE I EZ G E A

ﬁﬁ% %ﬂW\ﬁégozuo
HAFTCAXW IR F
ﬁﬁ?ﬁ%*&&§%°ﬁﬁ%
s B E 4 nkH100E B A
FEiid e

/

1. Shao, B., Jia, X., Zhang, J., Meng J.,
Wu, Y., Duan, H., Tu, X. 20009.
Multi-residual  analysis of 16
b-agonists in pig liver, kidney and
muscle by ultra performance liquid
chromatography tandem mass
spectrometry. Food Chem. 114:
1115-1121.

2. KB4~ %wﬁ‘/% %é

FRARIR S BT~ % & 2011 °

—&g daw]-'gﬁ%;ﬁgﬁviﬂ g;gg

TR Z2LBE - ArRRiFEL

Py aStesknl00& R p T

% o
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7 e
i3t AR
& R =3t
9;{ 9 é] ’H’ %] +H
7.16 . " )
ua A Cimaterol m/z 220 =160
T L L) L T L U L U L L} L U J Lk L U U Lk L T J T L T J T L L} J U L Lk J T L Lk L T 1
£ €50 7™ 0 800 a0 0 850 WO 0% 00 M0 Q00 1230 12300 VO WO W0 1500 ©5 #HX wSO 7O
767 : ;
ua A Terbutaline m/z 226 = 152
€00 63 700 7S 800 8% 0 950 W00 05 100 .50 1200 1250 1300 0 00 WD 1500 €5 60 KO 17X
787 - > -
ua A Zilpaterol m/z 262 = 185
T L L} U 1 L L) L Ll L L) L U L Lk L U J Lk L T U Lk L T J T L T J T L Lk 4 U L Lk i U L Lk L T 1
€00 &S0 T 7 800 a0 20 350 W0 MW M0 NS 1200 1250 1300 O MO0 M0 1500 =50 #®KX %SO 70
793
Salbutamol m/z 240 > 148
€M 63  7M 7S 800 89 2 9S50 W00 1050 100 .50 1200 {250 1300 0D #00 WD 1500 BN 160 €O 1720
825 : 3 )
na t-Butylnorsynephrine m/z 210 =136
T L L} U U L T U U L T 1 T L L} L T J Lk L T U Lk L) T J T L) U J T L Lk 4 U L Lk J T L Lk L T 1
£00 &30 72 = 500 a0 L1 ] S5 W00 10 MO0 S 1200 1230 1300 B HO0 M0 1500 S50 KX w0 70
900 . 3
ua ' Cimbuterol m/z 234 = 160
E00 6% 70 7S 800 &% S 950 W0 05 00 150 1200 1250 120 0% M0 W 1500 S0 18X KO 7.0
o1l , :
A 3-0-Methyl-colterol m/z 240 = 166
Ll T L U u L L} U 1 L L) L i L Lk L U \J Lk L T U Lk L T J T L) T J T L L} 4 U L Lk i T L Lk L T 1
£00 &0 7 0 200 a5 .0 E1) W0 10 MO0 #H5D 1200 1250 1300 B0 W00 WO 1500 S50 16X %SO 7H
9.72 . .
A Fenoterol m/z 304 = 107
€00 €% 700 7S 800 8 S 950 W00 1050 100 1.5 1200 1250 1300 0% H00 WD 1500 €50 6% KK 172
1067
ua Clencyclohexerol m/z 319 =203
€00 6% 700 75 800 25 S 95 00 08 1100 M® 200 1250 10 £5 M0 M% 1500 5 16D %S 17D
1146 ; :
-ua A Clenporperol m/z 263 = 245
€00 6% 700 78 800 85  S3 950 W00 1050 100 150 1200 {250 1300 0N #00 MD 1500 BN 6D ®SO 720
1 : ;
,,a 1}5\" Ractopamine m/z 302 =121
€00 60 700 79 800 85 3® 95 000 05 1100 M® 1200 1250 300 0G5 M0 KD 1500 S5 6® %S 170
1247 - :
ua I\ Clenbuterol miz277 =132
€00 €%  7m 750 800 85 S = 950 W00 105 100 1150 1200 1250 1300 350 00 S 1500  ©50 60 K8 7.0
267
n Formoterol m/z 345 = 149
€0 6% 70 75 800 & S 95 W00 08 00 M5 200 1250 1200 08 M0 W 1500 S50 6% %S 72
B2 ) X
A Tulobuterol m/z228 =154
€0 ' 6% 70 750 800 850 20 S50 €000 0 100 #.50 1200 1250 1300 350 400 S 1500 €50 1690 €N 7.0
1320 ) )
t:a )i Brombuterol m/z367 =214
i \:.
60 &3 70 73 B0 5W 40 X N0 00 M0 NP 1200 VU 30 S8 KD “0 B0 SN 8D €0 60
1330 .
x Mabuterol m/z 311 =237
80 5% 70 73 B0 &% 90 2% BN U0 M MY 200 2% BN 850 ML M0 B0 S0 /0 KL 60
13.49 i L .
" A Isoxsuprine m/z 302 =284
80 &3 70 70 80 &M G0 3 N0 AR M0 1% 1200 2% 130 BN 140 M 50 S0 6B €0 60
1399 ;
Clenpenterol ~ m/z 291 =203
80 50 70 73 B0 &3 90 2N NN LT M MY 200 0% BN 8% KL 40 B0 S0 /0 KL 60
y 142 )
" Clenisopenterol A m/z291 =188
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%t % ~ Brombuterol % 21 38 ¢ 4| X 482 2 p 0 52 € F R0 RIS Sl

B+ | egs | md
S PR RS (M)> | TR | iR PR 5
Afgprmz) | (V) | (eV)
367 > 214* 27
1 Brombuterol 367 > 212 25 27 Brombuterol-dg
367 > 293 18
t-Butylnorsynephrine 210 > 136* 13
2 (Buctopamine) 210 > 192 8 8 Salbutamol-dg
220 > 160* 15
3 Cimaterol 220 > 202 15 10 Cimaterol-d;
220 > 143 20
*
4 Cimbuterol ggi z ;ig 16 ﬁ Cimbuterol-dg
277 > 132* 30
5 Clenbuterol 277 > 203 20 20 Clenbuterol-dg
277 > 259 10
319 > 203* 20
6 Clencyclohexerol 319> 301 22 13 | Clencyclohexerol-dj
319 > 168 32
291 > 188* 23
7 Clenisopenterol 291> 273 13 12 Mapenterol-d;
291 > 217 18
291 > 203* 21
8 Clenpenterol 291> 132 16 35 Brombuterol-dy
291 > 168 39
263 > 245* 12
9 Clenproperol 263 > 203 15 18 Clenproperol-d;
263 > 132 26
*
10 Fenoterol 282 z ig; 25 ig Fenoterol-ds
*
11 Formoterol gjg : Ei 25 ég Formoterol-ds
302 > 284* 14
12 Isoxsuprine 302 > 107 19 28 Isoxsuprine-dg
302 > 150 22
311 > 237* 20
13 Mabuterol 311 > 217 18 30 Mabuterol-dg
311> 202 35
325> 237* 17
14 Mapenterol 325> 217 24 27 Mapenterol-d;
325> 202 33
240 > 166* 16
15 3-0-Methyl-colterol 240> 134 18 28 | 3-0-Methyl-colterol-dg
240 > 121 28
302 > 121* 20
16 Ractopamine 302 > 107 20 20 Ractopamine-dg
302 > 284 15




'%t+# ~ Brombuterol % 21 38 ¢ A X 4% 2 p J0EE 22 5 F 5 OR 0 RIHSS Si(H)
5 #Y s | i
3 = A 47 4 HoRgT (mi7)> | R | AR | R RERO
A P a5 (mlz) V) (eV)

240 > 148* 15

17 Salbutamol 240 > 222 20 15 Salbutamol-dgy
240 > 166 20
416 > 232* 20

18 Salmeterol 416 >91 30 24 Salmeterol-ds;
416 > 398 14
226 > 152* 16

19 Terbutaline 226 > 107 27 30 Terbutaline-dg
226 > 125 25
228 > 154* 20

20 Tulobuterol 998 > 118 20 20 Tulobuterol-dg
262 > 185* 23

21 Zilpaterol 262 > 202 26 20 Zilpaterol-d;
262 > 244 13

I.S. Brombuterol-dgy 376 > 294 15 17 —

I.S. Cimaterol-d; 227 > 161 14 19 —

I.S. Cimbuterol-dg 243 > 161 8 14 —

I.S. Clenbuterol-dg 286 > 204 20 20 —

I.S. | Clencyclohexerol-djg 329 > 311 10 13 —

I.S. Clenproperol-d; 270 > 252 8 10 —

I.S. Fenoterol-dg 310 > 141 27 18 —

I.S. Formoterol-dg 351 > 155 20 18 —

I.S. Isoxsuprine-dg 308 > 290 12 13 —

I.S. Mabuterol-dgy 320 > 238 15 16 —

I.S. Mapenterol-dy; 336 > 238 10 16 —

I.S. | 3-0-Methyl-colterol-dg 249 > 167 19 15 —

I.S. Ractopamine-dg 308 > 168 20 15 —

I.S. Salbutamol-dgy 249 > 149 20 15 —

I.S. Salmeterol-ds; 419 > 235 25 20 —

I.S. Terbutaline-dg 235> 153 26 16 —

I.S. Tulobuterol-dg 237 > 154 35 20 —

I.S. Zilpaterol-d; 269 > 185 20 33 —
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%t % ~ Brombuterol % 21 38 ¢ 4| X 482 2 p 0 52 € F R0 RIS Sl

B+ | egs | md
S PR RS (M)> | TR | iR PR 5
Afgprmz) | (V) | (eV)
367 > 214* 27
1 Brombuterol 367 > 212 25 27 Brombuterol-dg
367 > 293 18
t-Butylnorsynephrine 210 > 136* 13
2 (Buctopamine) 210 > 192 8 8 Salbutamol-dy
220 > 160* 15
3 Cimaterol 220 > 202 15 10 Cimaterol-d;
220 > 143 20
*
4 Cimbuterol ggi z ;ig 16 ﬁ Cimbuterol-dg
277 > 132* 30
5 Clenbuterol 277 > 203 20 20 Clenbuterol-dg
277 > 259 10
319 > 203* 20
6 Clencyclohexerol 319> 301 22 13 | Clencyclohexerol-dj
319 > 168 32
291 > 188* 23
7 Clenisopenterol 291> 273 13 12 Mapenterol-d;
291 > 217 18
291 > 203* 21
8 Clenpenterol 291> 132 16 35 Brombuterol-dy
291 > 168 39
263 > 245* 12
9 Clenproperol 263 > 203 15 18 Clenproperol-d;
263 > 132 26
*
10 Fenoterol 282 z ig; 25 ig Fenoterol-ds
*
11 Formoterol gjg : Ei 25 ég Formoterol-ds
302 > 284* 14
12 Isoxsuprine 302 > 107 19 28 Isoxsuprine-dg
302 > 150 22
311 > 237* 20
13 Mabuterol 311 > 217 18 30 Mabuterol-dg
311> 202 35
325> 237* 17
14 Mapenterol 325> 217 24 27 Mapenterol-d;
325> 202 33
240 > 166* 16
15 3-0-Methyl-colterol 240> 134 18 28 | 3-0-Methyl-colterol-dg
240 > 121 28
302 > 121* 20
16 Ractopamine 302 > 107 20 20 Ractopamine-dg
302 > 284 15




'%t+# ~ Brombuterol % 21 38 ¢ A X 4% 2 p J0EE 22 5 F 5 OR 0 RIHSS Si(H)
5 #Y s | i
3 = A 47 4 HoRgT (mi7)> | R | AR | R RERO
A P a5 (mlz) V) (eV)

240 > 148* 15

17 Salbutamol 240 > 222 20 15 Salbutamol-dgy
240 > 166 20
416 > 232* 20

18 Salmeterol 416 >91 30 24 Salmeterol-ds;
416 > 398 14
226 > 152* 16

19 Terbutaline 226 > 107 27 30 Terbutaline-dg
226 > 125 25
228 > 154* 20

20 Tulobuterol 998 > 118 20 20 Tulobuterol-dg
262 > 185* 23

21 Zilpaterol 262 > 202 26 20 Zilpaterol-d;
262 > 244 13

I.S. Brombuterol-dgy 376 > 294 15 17 —

I.S. Cimaterol-d; 277 > 161 14 19 —

I.S. Cimbuterol-dg 243 > 161 8 14 —

I.S. Clenbuterol-dg 286 > 204 20 20 —

I.S. | Clencyclohexerol-djo 329 > 311 10 13 —

I.S. Clenproperol-d; 270 > 252 8 10 —

I.S. Fenoterol-dg 310 > 141 27 18 —

I.S. Formoterol-dg 351 > 155 20 18 —

I.S. Isoxsuprine-dg 308 > 290 12 13 —

I.S. Mabuterol-dgy 320 > 238 15 16 —

I.S. Mapenterol-dy; 336 > 238 10 16 —

I.S. | 3-0-Methyl-colterol-dg 249 > 167 19 15 —

I.S. Ractopamine-dg 308 > 168 20 15 —

I.S. Salbutamol-dgy 249 > 149 20 15 —

I.S. Salmeterol-ds; 419 > 235 25 20 —

I.S. Terbutaline-dg 235> 153 26 16 —

I.S. Tulobuterol-dg 237 > 154 35 20 —

I.S. Zilpaterol-d; 269 > 185 20 33 —
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