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Method of Test for Veterinary Drug
Residues in Foods- Test of Multiresidue
Analysis of B-Agonists

(MOHW\V0041.03)
g R T BEFRT Hp
Loig* gl AMese> 2@ %33 § 1-@“%1_?]2%%@5%%?%11‘;”**?%@ - &R
A &7 brombuterol #2158 ¢ 3|42 | A & ¢ ¢ 4] £ 4 % clenbuterol - - R
S R EES 1 salbutamol -~ terbutaline ~ ractopamine ~ -t -
zilpaterol ~ cimaterol 2 tulobuterol 2. # - EHig g
B oo * %»,qﬁg]rl’—
2. Bk E DHRMERIE S FBRE 2 %2 D RBESEERZ L Z 2 T8
CRLIZ RS 0 MR AR R AT R B FT R | R Ap R e 8 B ¥ R (liquid S A O
(liqguid chromatograph/tandem mass | chromatograph/tandem mass e
spectrometer, LC/MS/MS) 4 47 2_ = ;% o | spectrometer, LC/MS/MS) & 472_ % 2 o | = ~ i3 &t [ {6 5%
2.1, %% 2.1, %% iRt yr%%iﬁ
211 ReAp kAt @ R ¢ 211 AP K AT R BT R 0B R 2R
2111 33k DEHE T LR (2111 IR TIEE T RS B/ R
(positive ion electrospray ionization, | (positive ion electrospray ionization, A AR
ESI™) - ESI™) - TRtk E R
21.1.2. k47 : ZORBOX RRHD 2112, k47 : ZORBOX RRHD 2 W/iF %
Eclipse Plus C18 > 1.8 um » p j£3.0 mm | Eclipse Plus C18 > 1.8 um > p /3.0 mm T ANRIES
x10cm > & &5 o x10cm > & xF o 2P
2.1.2. =7 #(Homogenizer) - 2.1.2. =7 $(Homogenizer) - 2 3£ F
21.3% % = Alﬂﬁ*i)%fi:l%‘fﬁﬁ(SPEX 2.1.3% i 7 iR i 525 % (SPEX R 18R] i 5N
SamplePrep 2010 GenoGrinder® ) : 1000 | SamplePrep 2010 GenoGrinder® ) : 1000 S ¥ | o
rpmrz oo g e g o rpmiz b oo @ e g o ER Ny N
214, JKiF P RRE AL BL1°C | 214 Ry il RER AL A+ 1°C I 2 K
R e R E e PR AR e
2.15. &< #(Centrifuge) : ¥ :£10000 | 2.1.5. . % (Centrifuge) : #i v & | » T 2% | 3 7|

xgre b o B EaE4°CrT A o
2.1.6. 3= % (Shaker) -

2.1.7. phkw & P Tk (pH meter) o
2.1.8. HipE 7 3 B4 % (Solid phase

3500 xgrs + # e

2.1.6. 3= F % (Shaker) -

2.1.7. pede 2P| 2k (pH meter) o
2.1.8. F4pE 7 Z B4 ¥ (Solid phase

L v 58
[
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extraction vacuum manifolds) -

2.1.9. g jm R & F(Mortex mixer) o

22. GFE U BT AR K AT S BE
Fagh ~FE LA FETL S BALR £ K (25%)
sogr RE R B RO e
7% % (z B-glucuronidase 85000 unit/mL
% sulfatase 7500 unit/mL) ; 2 &+ -k
(b & pEA25°CT 18 MQ-ecm 2 F) ;
brombuterol hydrochloride -
t-butylnorsynephrine (buctopamine) ~
cimaterol ~ cimbuterol ~ clenbuterol
hydrochloride ~ clencyclohexerol -
clenisopenterol ~ clenpenterol
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&
* L% 25 prombuterol-dg
hydrochloride ~ cimaterol-d; -
cimbuterol-dy ~ clenbuterol-dg
hydrochloride ~ clencyclohexerol-dio -
clenproperol-d; ~ fenoterol-dg
hydrobromide ~ formoterol-ds -
isoxsuprine-des_hydrochloride ~
mabuterol-dg ~ mapenterol-di;
hydrochloride ~ 3-0-methyl-colterol-dg -
ractopamine-ds ~ salbutamol-dg ~
salmeterol-ds ~ terbutaline-dg ~
tulobuterol-dg_hydrochloride #
zilpaterol-d; fe =% p /4R 5. o

2.3. BEZ $f4l e

23.1. #s g 1 50mL - PPH -
2.3.2. #4p 3 B~® (Solid phase
extraction cartridge) : Bond Elute Plex
PCX>200mg > 6mL > & & & & o
2.3.3. 1 L= * (Ceramic
homogenizer) : Bond Elut QUEChERS
P/N 5982-9313 » & ¢ B & o

2.3.4. g3t 20.22 um> Nylont % e

extraction vacuum manifolds) -

2.1.9. gk R & F(Mortex mixer) o

2.2, FE VB AP KT By
FLgh i FLAG AL BRLR £ K (25%)
o R A e B-W BB FERL
7% % (Z B-glucuronidase 85000 unit/mL
% sulfatase 7500 unit/mL) ; 2 #x3 -k
(¢ & et 25°C+ £ 18 MQ - cm2

) 5 cimaterol ~ clenbuterol
hydrochloride ~ ractopamine
hydrochloride ~ salbutamol -~ terbutaline
hemisulfate~tulobuterol 2 zilpaterol ¥ p&
* & 25 cimaterol-d7
clenbuterol-dgy ~ ractopamine-ds ~
salbutamol-dgy ~ terbutaline-dq %
zilpaterol-d; e =% p R4 # 5. o

23, BEZ HL

231 Hsg :50mL > PP -
2.3.2. #H4p 3 P~® (Solid phase
extraction cartridge) : Bond Elute Plex
PCX>200mg > 6mL > & fr &5 o
2.3.3. 1 L =F F (Ceramic
homogenizer) : Bond Elut QUEChERS
P/N 5982-9313 » & & B & o

2.34. i3t j£0.22 um> Nylontt 5 -
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2.4, Az Y

2.4.1.0.2 My e 4 3 i3 i

PR R416.49> 403 33 k900 mL
AR 1Y ﬁjﬁﬁfﬁi?‘;’% BEpHiE152+01> &
44 #t3 ok 21000 mL o

24.2.5 mMﬁ Al Ae% iR
HLP-fiy 2 440.385 g > 11 2 A3 oK R
& %1000 mL » g "B m o

2.4.3. 5 mMpspcdx - 7 fR(9:1, VIV)iB
i

B-5 MM L 443 i &2 7 FR 11911 (Viv)
2 W BR 3 e

244 02 NAALA 7% -

@ A216.7 mLo 23S ok 2
1000 mL -
245 7 pg -
Yl Y
3

25 #EApinie AW

25.1. #E4paiRA

v il mL o 4c 4 33 -k i 21000

A
£ L

'K (95:5, VIV)% i
7J< 1195 15 (Viv)z vt i)

24, #FHz AW

2.4.1.0.2 Mg e 4 3 773 it
FP~ P padh 16.4 g0 4 4 3+ 0K 900 mL
R MR FpHE 15201
fvd B3 ki 1000 mL
242.1N& 3 i“ 43 7% -
g § 44090112 B -
21000 mL -

2.4.3.5 MM i 433 7%
FP~fi5 pi4%0.385 g 0 v 3 Fr KB fF
¢ 21000 mL > 12 R MBI ©

24.4. 5 MMPAs 4% 7 FR(9:1, VIV)iB
%

B-5 MM ik 447% i 42 7 51191 1 (VIV)
P

24502 MB A3 7%

PAAE167 mLo 2 3 ok R A
1000 mL -
246. 7 p% -
BV RS 4
3 o

25 B dpiniez YW

251 #BHApB A

ook P E299.9: 0.1 (VV)2

kig 3

Kk (95:5, viv)i% i
]\Jl 95 : 5 (viv)z

)R

mL > e B i 4 # 4p
BRA e

252. #H 4% RB:

PP oAglmL o 4 ¥ AR i 21000 mL 5 12
T 0 Pripi B ITAS B APIR B o

B

2.6. W32 petl

2.6.1. pFRREA R

B~4p ¥ % 7 brombuterol-dg -
cimaterol-d; ~ cimbuterol-dg -
clenbuterol-dgy ~ clencyclohexerol-dig ~
clenproperol-d; ~ fenoterol-dg -
formoterol-dg ~ isoxsuprine-ds ~
mabuterol-dy ~ mapenterol-ds; -

WBR 3  Mp iE R
I ARTBIRA

252. BB 4pips B
Peo e ¥ A21299.9:0.1 (viv)Z
BRI MREER o PRk kTS
1% iRB e

2.6. B2 pe

2.6.1. pFRAE R R

B~4p § % 7 cimaterol-dg ~
clenbuterol-dg ~ ractopamine-ds ~
salbutamol-dy ~ terbutaline-dq¥2
zilpaterol-d; & X1 mg - #rEfiz > »
W OpEARR Y % 210 mbL e 1F A p
FRARIE R e o Gt P 4 B[ PeiE

Bt W 0F

L)




3-0-methyl-colterol-dg ~

ractopamine-ds ~ salbutamol-dg -
salmeterol-ds ~ terbutaline-dg ~
tulobuterol-dy # zilpaterol-d; 2 %1

mg > MFEFE T A WY AR R T T
7210mL> F 5 pIRHERE R 0 4 F
B o TRt BB E LN IR R R
A= VA ﬁ%ﬁr%ﬁi 1000 ng/mL » i
e PR 5 R -

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 2. ¥+
er R sk 95 mg o A fLRE R A
BT ARA R 2 3 250mL 1T A R
Bt » LT - Tt BFEREE L
I RIRR & > IS mMMAR R4 T T AR
(9:1, vIv)i% i% #-1% 2 1000 ng/mL > & 7%
BB

2.7 ¥z A E

271 kj3z Fpe o

#te 18 ”iﬂ%ﬁw ' B2 090 M FEFL
Lo RH g Y o e PR
%20 pLz 0.2 Mpspk 4 5 @73 i 15
mL> L4 > BILBTELE > M FiE
3.&1.?7%.‘24‘:2' Frde i %2 E 01000 rpmik
FEP10~ 480 4~ B-F § R
f* i3 % 100 puL > 3+37°C-kig ¢ K fEL)
PFode » BAZ2 mLo 3= F 104 48> 3+4°C
1210000 xg#~ 104 480 jx &+ ik £
*+4°Cr15000 xg#g .« 104 48 2 B~ jii%

’K*E-E},%’ni’/ @ é

1000 ng/mL > i i

sy 1 8 ﬁg»_ﬁ%--f$']_
m*ﬂ}/p i3

2.6.2. BB R
B~4p % % % clenbuterol ~ salbutamol ~
terbutaline ~ ractopamine -~ zilpaterol -
cimaterol % tulobuterol z_ %f pg * & & &
L5 mg o HALFEE > A BT B
fEd L F 250mL > 17 5 R 8 Rk - iR
hOpE > L W[ Bei B AR RRR S

Gt
1 ® fE A8 2 1000 ng/mL v fF 5 R &
H®RZ R pF B ER SRS

e 2 N 3RAR 2R % 0 105 MM L 4
TOpE (91 vIv) % iR A 2 1.0~50
ng/mL(Z p 2R4E % 210 ng/mL) » &
AR o

27 W2 AW

2.7.1. %P

et W w22 DTS 0 P22 g0 HREAL
Lo RWHCE Y o e pIRRRG
%20 pL% 0.2 Mps s 4 % ’fi??i%ifé15
mL > DI04 48
R FIEH R LR 0 B B f;#fz
F B E #1000 rpmi= F E B~104
o e~ B-F +M“ﬁx ﬁm %100
ul o 3+37°Cok i @ oK 2l pF o 4e »
fe2 mLo> 12 3% ﬁ,éf_.?:%hlﬂ@%ffﬁ’?ﬁﬁ
++1000 rpm3& i 104 4% » »+4°C 127000
xQHLes 104 48 > B bR R i




2.7.2. i

B2TL &Rt B o ~ IR Y
ARG MLZ 3 4 ok6 mLiik2 Fip
EFpewm oo Rindip o 250102 NBp
Akl2mb~ 3 @3 ok12mLE P FEl2
MLF % Fp 3™ > Aindig o0
% % -k (95:5, VIV)i% %12 mL#* 4% >
Jo Bk ik 0 3T65°C I g F R 0 A
§ 4~ 5 MMPAS 4% T FR(9:1, VIV)
BiRlmb s gRaR &% i 0 115000 xg
BuBA g B iR TR kR R o
B-f& ife i 500 uL (a) > 4c » 5 MMy &
40 7 FR(9:1, viv)i3 i it 44 5 1000
uL (b) » iR £ 355 » NG 0 B F
ik o

28. RF Ttk BRI

Pogv fe Al R2.7.8 5 WA R A p 30
22 H Rk 0 B-500 pl(a) 0 A
e~ 8 R 1~50 ul > PSR
%10 pLz i B5 mMpAspcss © v it
(9:1, vIv)i3 i > & &84 % 1000 puL (b)
Ry BITATT i ERG
o BT IR ATE BT
AN g e AR P SRR
AE G B2 L AR
2R ~ B F1~50ng/mL2 A F
TRl E A

et i 18w gk s 2O

& 17 ¢ : ZORBOX RRHD Eclipse Plus
C18 > 1.8 um > p 3.0 mm x 10 cm o
FHEAp% R AREBR LT A E i
TR AT

27.2. x i

P27 LA i R 0 A TR
" ARG mLZ 2 g K6 mLiE k2 e
Feem o iR AR 0 B M02MB R
Aal2mb -~ 2 g+ k12 mLz ® fRl2
mLE Flp E 5@ > H ik diig o @
A% & -k(95:5, VIV)i3 %12 mL¥ 3% >
Yo gkt % 0 2P65°CIL § F AT 0 A
F 474~ 5 MMASFL 4% ¢ 7 3(9:1, VIV)
Barlml o SRR &% f# > 119000 xg
Hrubads > B FRIFLRIR AR -
Pt i R 7 500 pLE 5 MM g 1 @
5(9:1, VIV)i% i% 500 it & 355 > 11k
W TR o

28 AT ik R fir
Bz ek 2278 WUE 0 iR R
o fB A F A or N IARRIAE o A H
25500 pL (a) - 4 » 2 & &2 R 1.0
~50 uL % p 3R 210 L > £ 45
MMpsfede o 7 FR(9:L, VV)B i T F 3
1000 uL (b) + iR £ 353 » B iF L F ™ fie
WESRBZR o BT IFEEEFRADE
ARG R U LR Y R
PRRAR I B G AR o B R 2
c A XMEER - &~ B8 F1.0~50
ng/mLz L5 7 fetk £ & o

AR A 41 8 I s s 2 )

BEARB IR AREBRIT SIE R
(S AV i

p¥ ¥ (min) A%) B (%) FE ¥ (min) A%) B (%)
0.0-1.0 9898  2->2 0.0-1.0 9898 22
1.0>5.0 9890 210 1.0->5.0 9890 210
5.08.0 9080 1020 5.0->8.0 9080 10—>20
8.0>10.0 8070 2030 8.0>10.0 8070 20—>30

10.0-11.0 7060 3040 10.0-12.0 7060 3040




11.0-12.0 60—60 40—40
12.0—15.0 60—10 40—90
15.0—19.0 10—10 90—90
19.0—19.1 10—98 90—>2
19.1-23.0 98—>98 22

12.0—15.0 60—10 40—90
15.0—16.0 10—10 90—90
16.0—19.0 10—10 90—90

#F#4piniE 0 0.3 mL/min o
A~ § 110l o

* g 7 & (Capillary voltage):2.2 kV -
5 JR R & (lon source temperature) :
120°C -

B+ 5 ESI -

73 WA AR & (Desolvation
temperature) : 400°C -

B4 F %8 7n:# (Cone gas flow rate) :
50 L/hr -

% B3 ik (Desolvation flow rate) :
850 L/hr -

wop He ¢ 3 £ F & iRl (multiple
reaction monitoring, MRM) - i ;7| 4=
¥ 24844 T & (cone voltage) ¥ i g st
£ (collision energy)+4ctit % o

Lo AR REE AT A R TR
R*2ZRERIFEZ P RIEE o
29. FwlRE%s 7 Ep A
HREP R 2 AT fete 2B R
210 ub o A w)E o~ e dp K 47 B B R GE
RY o BB AT R
BT T pete £ AU R AT LE 2 0F
TEEF2 S EF RO PIIHET B A
Bgrajz > LT r BN RO
¢Ee Al A 2 7 2 (ppm)
Y Lo 3R 7 2 (ppm) =
CxVxF

M x1000

C:d AFTRBEERLETRREY L2
A% 4% 2k & (ng/mL)

Ve REE 18 2 F 2 M (mL)

M: B Atz £ £()

#% ® 4poniE 0 0.3 mL/min o

A ~% 110pL o

£ g T & (Capillary voltage):3.4 kV-
<+ 8 & (lon source temperature) :
120°C -

7 $-3H57E & (Desolvation
temperature) : 400°C -
B4 5 8870 :% (Cone gas flow rate) :
50 L/hr o
% B35 i (Desolvation flow rate) :
850 L/hr -
BRI HE 2 £ F R e (multiple
reaction monitoring, MRM) - & ;| &+
¥ 24844 T & (cone voltage) £ w32 At
£ (collision energy)4rit % ©
PRI AR R AT R R R
2 REB o RTF LR IEE o
29. FHEHRE 7 2R
HREEF s AT LR
210 uL > A wliE o~ e dn R 47 8 B R
@a,@z&%gﬁ@ﬁﬁﬁ’ﬁﬁﬁ
BAE T R B AR R ATE L 2 F
SETZ S EF RO RARERT %A
Mgnz > #7728 %
e Al ME 2 7 £(ppb) ¢
wH? Lo dlxiaz 7 E(ppb) =
CxVxF

M
C:d AR T RimERRETRRY Lo
A% 484 2_ Jk & (ng/mL)
Ve RE B 18 T F 2 M (ML)
M : B~k 2 474k 2 & £ (Q)




F: A id dblatw

AR R AY LERS HETE

B ¥z L G ff AR g @ 19 (<100%) -
B R

F:frf e d blakw
iSRS S $ R
4 $2 g 5 A AR5 @ 19 (<100%) -
? Tﬁ%c Fl4cT™

¥ R (%) 7 F(%) I EHAE S 5 R (%) F3F 4 F(%)
> 50 + 20 > 50 + 20
>20~50 + 25 >20~50 + 25
>10~20 + 30 >10~20 + 30

<10 + 50 <10 + 50
il Ak 22 R RN | ARY FRERRESLPT
sup #2 5 0.001 ppm > 3 B39 % 0.005 | B A (TERR
ppm -
2. MY G R ERKR LS L TR

Bp T -

L Il Ak

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.
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B~ 12 LCIMS/MS 4 45 21 55 & 4| % 48 %

Sl

pu.
i3 Ot AR
& R =3t
4 R 17 Bl
1320
| ji  Brombuterol miz 367> 214¢
7.00 800 2.00 10,00 11.00 12.00 13.00 14.00 1500 16.00
100 25 Clenpenterol m/z 291 >203+
7.00 300 2.00 1000 11.00 12.00 13.00 1400 1500 16.00
103_% 315 Brombuterol-ds m/z 376 > 294+
7.00 5.00 9 1000 11.00 12.00 13.00 1400 1500 16.00
100 o t-Bulylnersynephring miz 210> 136+
7.00 500 a 10,00 1100 12.00 13.00 1400 1500 16.00
100 "Jff Salbutamol m/iz 240 > 148+
70 800 9.00 3A00, R AR S 1400 1500 16.00
103_% & ﬁ: Salbutamol-ds miz 249 > 149+
[ man T —T T —TT T T — T T T 1T T L man T T 1T
7.00 5.00 2.0 1000 1100 12100 13.00 1400 1500 16.00
718 - z
100 Cimaterol miz 220> 160+
7.00 3.00 2.0 1000 1100 1200 13.00 1400 1500 16.00
100 s Cmaterol-d- miz 227> 161+
¢ T T T T T T T T T T T T T T T T T T T T T T
70 800 9.0 1000 1100 = 1200  13.00 1400 1500 16.00
00 -
100 I\ Cimbuterol m/z 234 > 160«
7.00 500 2.00 1000 1100 12100 13.00 1400 1500 16.00
20 g p
100: }\_ Cimbuterol-ds miz 243 > 161+
R AR S g 1000 1100 2m  13.00 1400 1500 16.00
100; ‘}C’ Clenbuterol mz277 > 132¢
7.00 3.00 2.0 1000 1100 12100 13.00 1400 1500 16.00
100 .['l_ Clenbuterol-ds miz286>204
0% T T T T T T T T T T T T T T T T
7.00 300 2.00 1000 1100 12100 13.00 1200 1500 16.00
100 “}i’ Clencyclohexerol miz319 =203«
7.00 300 2.00 1000 1100 00 13.00 1400 1500 16.00
100 Clencyclohexerol-dio 1052 miz329 =311
7.00 5.00 9 1000 11.00 12.00 13.00 1400 1500 16.00
100 Clenisopenterol '™ m'z 291 > 188+«
7.00 300 a 1000 11.00 12.00 13.00 1400 1500 16.00
10 Mapsnterol “st m/iz 325> 237«
-c' 5 T o o T Y 1 iy el Al | RS R Rl A » | S bt | B3 4 % o T LN | Y L L ) s T CUET N L} 3 1
7.00 800 2.00 10,00 1100 12.00 13.00 1400 1500 16.00
10 Mapenterol-dny "~ miz 336> 238¢
0% T T T T r T T T T T T T
7.00 5.00 2.00 1000 1100 12.00 13.00 14.00 1500 16.00
100 ”]':s Clenpotperol m/z 263 > 245+
03 T T T T 1 ' am T T T T T T T
7.00 500 2.00 1000 1100 1200 13.00 1400 1500 16.00
10 Ry Clenproperol-d- miz270>252
7.00 300 a.00 1000 1100 1200 13.00 1400 1500 16.00 ¢

Fofe B 22 H 4R\ RIEE 2.2 MRM

)

s



- oterel miz 304> 107..
10%; A Eenotercl /

7.00 a0 200 10.00 11.00 12.00 13.00 14.00 1500 = 1600
wgl j,i': Fenoterol-ds miz 310> 141,
1
7.00 a0 200 1000 1100 12100 1300 14.00 15.00 1600
100 ’}i’ Formoterol miz345 > 149,
7.00 200 200 1000 11200 12.00 1300 1400 1500 16:00
1263 p = e
10 *  Formoterol-ds m/z351 > 1535,
rrrrrrrrr T T T T T T T T T T T T T T T—rTrrTr
7.00 a0 200 1000 11.00 12.00 1300 14.00 15.00 16.00
100 F Isoxsuprine miz 302> 284,
0% T T T T T T T T T T T T T T T T T T T
7.00 a0 200 1000 1100 1200 1300 1400 1500 16.00
1344 o ;-
10 A /{ Isoxsuprine-ds  m/z 308> 290,
*-rr-rrrrrrrerY 1T T T T T T T T T T T T T T T T T T T T T T AN o o o e o o o i e
7 300 200 1000 11.00 12.00 1300 12.00 15.00 16.00
10&1 ‘}f“’ Mabuterol miz 311>237.,
7.00 300 200 1000 1100 12100 1300 14.00 15.00 16.00
10 133 Mabuterol-ds m/z 320> 238.,
45, T T T TTTTTTY T T T ™rrT T ™TrTrT —*r T T T T ™
7.00 300 00 1000 1100 12.00 13.00 14.00 1500 = 1600
105 #21 3-p-Methyl-colterol m/z 240> 166.,
ot T T T T f T T T T T T T T T T T T T T
7.00 300 200 1000 1100 12100 1300 1400 15.00 1600
10 Sf‘{ 3-0-Methyl-colterol-ds miz 249> 167.,
o . . . . : : . . . . . . : . . . . . .
7.00 a0 200 10.00 1100 12.00 1300 14.00 15.00 16.00
106 ‘ﬁ\‘_ Ractopamine mz302> 121,
7.00 300 200 1000 1100 12100 1300 14.00 1500 16.00
wa “29‘ Ractopamme-ds mz308 > 168.,
7.00 a0 200 1000 1100 12.00 1300 14.00 15.00 1600
1031 Salmeterol miz 416>232. ’}{:
7.00 am 200 1000 1100 12100 1300 12,00 15.00 16.00
100 Salmeterol-d: mz419>235, 57
7.00 300 200 1000 1100 12.00 13.00 14.00 15.00 16.00
103:1 757 Terbutalme mz226>152.,
7.00 300 200 1000 1100 12,00 1300 14.00 15.00 1600 &
758
1 - » - -
| fi  Terbutalineds miz 235 >153.,
0% T t T T T T T T T T T T T T T T T T T 1
7.00 3.00 200 10.00 11.00 1200 13.00 12100 1500 16.00
1312 r 3
1021 !(\,\ Tulobuterol miz 228> 154,
7.00 800 200 10.00 11.00 1200 13.00 14.00 1500 1600
103:1 357 Tulobuterol-ds miz 237> 154,
o4 . . y . . . . . . . . : ; . . . y . .
7.00 3.00 200 10.00 11.00 1200 13.00 14.00 1500 16.00
102} 'ﬁ: Zilpaterel m/z262>185.,
7.00 3.00 200 10.00 11.00 1200 13.00 12100 1500 16.00
103_.] E ;{ Zilpaterol-d- mz269>185,
7.00 5.00 200 10.00 11.00 1200 13.00 12.00 1500 16.00 Y
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%t # ~ Brombuterol % 21 58 ¢ | X482 2 p IR B2 5 € B R0 RIS Sl

3 | egs | i
I O S TEREIM)> | TR | wE poRAL g 5 ()
At &+ (mf2) V) (eV)
367 > 214* 27
1 Brombuterol 367 > 212 25 27 Brombuterol-dgy
367 > 293 18
t-Butylnorsynephrine 210 > 136* 13
2 (buctopamine) 210 > 192 = 8 Salbutamol-ds
220 > 160* 15
3 Cimaterol 220 > 202 15 10 Cimaterol-d;
220 > 143 20
*
4 Cimbuterol a2 | 18 | 17 | Cimbuterold,
277 > 132* 30
5 Clenbuterol 277 > 203 20 20 Clenbuterol-dq
277 > 259 10
319 > 203* 20
6 Clencyclohexerol 319 > 301 22 13 Clencyclohexerol-d;o
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-dgy
291 > 168 39
263 > 245* 12
9 Clenproperol 263 > 203 15 18 Clenproperol-d;
263 > 132 26
*
10 Fenoterol % 25 % Fenoterol-dg
*
11 Formoterol 2,22271‘2? 25 % 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-dgy
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-ds
302 > 284 15




/it % ~ Brombuterol % 21 58 ¢ 4| W% 2 RS2 5 E R RIS Sa(H)
Y | epse | mi
5 = i 4 g = .5@%&—? miz)> | 2R | wE | psiRER®
Ayggsmz) | (V) | (V)
240 > 148* 15
17 Salbutamol 240 > 222 20 15 Salbutamol-dg
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
LS. Brombuterol-dg 376 > 294 15 17 —
LS. Cimaterol-d; 227 > 161 14 19 —
LS. Cimbuterol-dg 243 > 161 8 14 —
LS. Clenbuterol-dgy 286 > 204 20 20 —
LS. | Clencyclohexerol-djo 329 > 311 10 13 —
LS. Clenproperol-d; 270 > 252 8 10 —
LS. Fenoterol-ds 310>141 27 18 —
LS. Formoterol-ds 351 > 155 20 18 —
LS. Isoxsuprine-dg 308 > 290 12 13 —
LS. Mabuterol-dgy 320 > 238 15 16 —
LS. Mapenterol-di; 336 > 238 10 16 —
LS. | 3-0-Methyl-colterol-dg 249 > 167 19 15 —
LS. Ractopamine-ds 308 > 168 20 15 —
LS. Salbutamol-dg 249 > 149 20 15 —
LS. Salmeterol-ds 419 > 235 25 20 —
LS. Terbutaline-dg 235 > 153 26 16 —
LS. Tulobuterol-dgy 237 > 154 35 20 —
L.S. Zilpaterol-d; 269 > 185 20 33 —
AL LR R IH TURIHTRATERERFE 24T H o
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T E
it ~ Cimaterol % 735 ¢ AR M2 3d- % E2 5 & F BRI S8k

TR CEER SO 5y
BHE | s () E%@ s (> ff‘? B | vt &)
g v L e o W L E
A F~ H1+ (mfz) v | eV A i Hr+ (mfz) V) | €@V
cimaterol 220 > 202 15 10 220 > 160 15 15 | cimaterol-d;
clenbuterol 277 > 203 20 20 277 > 259 20 10 |clenbuterol-dg
ractopamine 302 > 107 20 | 20 | 302>284 20 | 15 |ractopamine-
salbutamol 240 > 148 20 15 240 >222 20 15 |salbutamol-dg
terbutaline 226 > 152 27 16 226 > 125 27 25 |terbutaline-dg
tulobuterol 228 > 154 20 20 228 > 118 20 20 |clenbuterol-dg
zilpaterol 262 > 244 26 13 262 > 185 26 23 | zilpaterol-d;

cimaterol-d; (1.S.) 227 > 209 14 12 — — - -

clenbuterol-dg (1.S.) | 286 > 204 20 20 - - - -

ractopamine-ds (1.S.)| 308 > 168 20 15 - — - -

salbutamol-dg (1.S.) 249 > 149 20 15 - - - -

terbutaline-dg (1.S.) 235> 153 26 16 - - - -

zilpaterol-d; (1.S.) 269 > 251 20 17 - - - -
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