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000
Screening methods eess
> Biological tests » LC-MS, LC-MS/MS o
> ELISA
> LC-(Q-)TOF/MS

S

» LC-Orbitrap/MS

g




L C-MS/MS — 4

a good screening technique?

» Advantages especially in MRM mode

» However, MRM is target analysis
("You see only what you want to see")

2> Despite a large number of reference sub-
stances "other" compounds of interest which
may occur in large concentrations can be
easily overlooked

> For the optimization of the mass transitions and
the accurate quantification the availability of the
corresponding reference compounds is
necessary




© Anton Kaufmann



Exactive™ Bench-Top LC-MS-[MS]

| a [jo
Orbitrap ﬁ \.

Mass

Analyzer v

The Exactive allows a resolution of APl lon Source
100,000 with a mass accurracy <lppm




Orbitrap — Principle of Operation 13

Hyper-logarithmic potential distribution:
“ideal Kingdon trap”

U(r,z)=g-{zz—r2/2+ Rnﬁ~|n(r/Rm)}

4 2\
Characteristic frequencies:
« Frequency of rotation w,
» Frequency of radial oscillations w,
» Frequency of axial oscillations w,

Makarov A. Anal. Chem. 2000, 72, 1156-1162.

Courtesy of Thermo Scientific



Resolution Definitions

10 % Yalley Definition => Equivalentto 5 % Peak Height

100 %
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FT ICR

$0%_ Orbitrap
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Full Width Half Maximum




Influence of resolution on

mass separation -

Resolution: 10Kk, , ,
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Relative Abundance Relative Abundance
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Ethinyl-Estradiol
(Standard: 100 ng/ml)

18.03

17.73
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Time (min)

17.59 17.81 18.07

17.74

18
Time (min)

17.59 17.81 18.07

18
Time (min)

18.17 18.76

RP = 100,000
RP = 30,000
RP = 10,000

Ethinyl-Estradiol

The isobaric phthalate
background ion
interferes with the
Ethinyl-Estradiol ion.

At resolution of
10,000 the steroid
mass is shifted
because the isobaric
jons are not resolved.



Salbutamol

Clenbuterol

Mabuterol

beta-agonists

OH
HO™™Y, N >
HO = HNW<
OH
Ch >
HN - HN\|<
! >
F F OH H
F "X

Cl

are a class of drugs
used to treat asthma
and other pulmonary
diseases

for growth-promoting
purposes in farm
animals (illegal)
different chemical
properties e.g.
amphoteric

24 substances are
mentioned



Sample preparation
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* Molecularly imprinted polymer SPE column

2 hours/40 samples
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CVUASs analytical set up

Thermo TurboFlow® coupled with
Exactive™ High Resolution LC-MS/MS
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TurboFlow:
Loading Step




Loading step:
Example of the chromatogram

RT: 0.00 - 4.45
0.10 NL: 4.26E5
10&: ‘ TICF:+cESI
8ol Loading Loop fill Recondition SRMms2
T . . . 240.100
sol Compound unretained in loading step [147.995-148 005
ol Break through the column MSC8
201
07 0.41 P55 282 3.02 3.34 | 359 3.78 417 431
NL: 3.91E5
10(}:; 0.10 TIC F: +cESI
8 ool | - — e
g | Partial retention with some breakthrough (167.995-168 005,
3 607 202.995-203.005]
< I MS C8
¢ 407
8 1
g 207 022
T 257 268 295 326 3|52 383 412 444
10‘(’; NL: 6.27E5
T TICF.+cESI
801 i i i g;lelg]gz
| Partial retention with less breakthrough 151095181105,
60; 237.095-237.105]
s0} 010 MS C8
201
o; 022 o. 275 3.12 324 |3.61 3.81 3.99 4.16 4.26
0.0 0.5 1.0 1.5 20 2‘.5 3‘.0 3‘.5 4.‘0

Time (min)



TurboFlow:
Transfer/Focusing Ste




Transfer to analytical column —

250:550, 0% Methanol

18.3.2009 12:28:36

C:\Xcalibur\..\CYCLONE-P-PH-0-550-250

CYCLONE-P-PH-0-550-250

None
RT: 0.01 - 5.00
1.83 : NL: 3.39E4
100= 175 Salbutamol is not m/z= 147.50-148.50 F: + ¢
- ' i ESISRM ms2 240.100
80= e refocused, too high a7 o oo
- ' i 221.995-222.005] MS
60
- amount of organic CYCLONE-P-PH-0-550-250
40~ phase
20— Salbutamol
- 019 056 091 1.09 154 317 320 334 356 382 422 465 4.78
1087 3.59 NL: 6.90E5
o - TIC F: + ¢ ESISRM ms2
S go= 277.000 [167.995-168.005,
8 - 202.995-203.005] MS
S 60- CYCLONE-P-PH-0-550-250
o]
8
v 40—
2 -
S 20~ Clenbuterol
0002 032 074 089 1.40 173 1.89 2.27 2.44 263 3.11 3.23 3.86 4.00 4.23 4.74 4.94
100— 3.64 NL: 1.05E6
- \\ TIC F: + ¢ ESISRM ms2
80= I 311.100 [181.095-181.105,
- l 237.095-237.105] MS
60— I CYCLONE-P-PH-0-550-250
- \
40~
- \
20 | \ Mabuterol
0003 061 092 121 1.47 168 194 211 241 2.60 3.00 3.31 3.60 | 3.70 406 4.27 450 4.69
-1 11 ] T 1 1 1 |1 T 1 11 T 1 1 1] T 1 11T [ T T 1T T J ] T T T T 1 1T T 1 T ] T 1T T T T T T
0.5 1.0 15 2.0 25 3.0 35 4.0 45 5.0

Time (min)

16



Transfer to analytical column —
100:600, 0% Methanol

C:\Xcalibur\..\CYCLONE-P-PH-0-650-150 18.3.2009 12:36:00 CYCLONE-P-PH-0-650-150
None
RT: 0.01 - 5.00
100 3.29 NL: 6.79E4
E m/z= 147.50-148.50 F: + ¢
f ESI SRM ms2 240.100
80— :
- Salbutamol is [147.995-148.005,
60 i 221.995-222.005] MS
] part|a||y focused, CYCLONE-P-PH-0-650-150
40
20 321 Salbutamol
o 030 064 092 124 157 212 252 260 2.80 3.63 3.87 417 438 478
100 3.61 NL: 5.06E5
o 7 TIC F: + ¢ ESISRM ms2
S gg- 277.000 [167.995-168.005,
s " 202.995-203.005] MS
S 60 CYCLONE-P-PH-0-650-150
3 60~
< ]
_g 40+
B 20- Clenbuterol
nd i
,1 016 054077 109 1.27 156 188 210 2.37 261 289 324 336 389 404 478 4.95
100, 3.65 NL: 8.17E5
] ﬁ TIC F: + ¢ ESISRM ms2
807 | 311.100 [181.095-181.105,
] \‘ 237.095-237.105] MS
60 f CYCLONE-P-PH-0-650-150
] I
%0 u
n |
20— | \ Mabuterol
,1007 034 071 109 138 161 1.79 232 257 295 316 358 379 3386 457 485
1 11| 1111 [ T T 1T [T T 1 T [T T 1T ] T T T T [ T 1 T T [ T 1T T [ T 1T 1T ] 1T 7171]
05 1.0 15 2.0 25 3.0 35 4.0 45 5.0 17

Time (min)
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LX Colum

n

Loading

Elution

Wash

PN NG NN

HPLC

I VAV

Analytical method

Cyclone-P, 0.5 mm x 50 mm
10 mM NH,Ac in Water, pH 8, 1.5 ml/min, 30 s
Methanol/0.1% acetic acid, 1/1, 0.1 ml/min, 120 s

Methanol/0.1% acetic acid, 8/2, 1.5 ml/min, 60 s
Acetonitrile/acetone/isopropanol, 3/3/4

Column: Phenyl Column 4.6 x 100 mm
Gradient: A: Methanol, B: 0.1% acetic acid
from 0% B to 95 % B in 300 s




24 beta-agonists (standard: each 0.25 ng/ml)

RT: 0.00-13.02 SM: 3B

5.32 NL: 4.54E4
1004 iz
803 263.06993-
B 263.07257 F: FTMS +
607 p ESI Full ms
407 [100.00-2000.00] MS
B 91030-005
204 Clenproperol
B 3.76 7.7
0 6.03 NL: 1.74E4
1004 .
803 364.98404-
B 364.98768 F: FTMS +
60 p ESI Full ms
407 [100.00-2000.00] MS
E 91030-005
205 Brombuterol
B 5.10
4.60 NL: 8.82E4
m/z=
240.15820-
240.16060 F: FTMS +
| p ESI Full ms
| [100.00-2000.00] MS
091030-005
Salbutamol
o 372 || 599 679 §
5.90 NL: 7.60E4
100 N
8 i m/z=
< 8od 311.11169-
s 4 311.11481 F: FTMS +
3 60 p ESIFull ms
< 0] [100.00-2000.00] MS
2 g 091030-005
g 27 Mabuterol
xr o 7.61 8.2 abutero
0 562 "NL: 6.22E4
1003 m/z=
80 | 277.08551-
3 277.08829 F: FTMS +
607 p ESI Full ms
40 [100.00-2000.00] MS
B 091030-005
207
E |6.07 Clenbuterol i
525 605 NL: 1.03E5
m/z=
302.17356-
302.17658 F: FTMS +
p ESI Full ms
i [100.00-2000.00] MS
Ractopamin |o91030-005
j€ les1 2. Isoxsuprin
2.62 NL: 1.22E5
100; | m/z=
803 226.14264-
3 226.14490 F: FTMS +
60 p ESI Full ms
40 [100.00-2000.00] MS
B | 91030-005
207 ‘ Terbutalin
m || 6.26 6.75 7.18 &
0 LIS S A S I B N S I B B S S B B B B
0 2 4 6 8 10 12

Time (min)

RT: 0.00 -13.02 SM: 3B

458 NL:2.75E4
100 m/z= 24115346-24115588 F:
FTMS +p ESIFull ms
[100.00-2000.00] MS
091030-005
50
s67 68 | Pirbuterol
Y 2.79 NL:7.37E4
100— m/z=304.15281:304.15585
- F:FTMS +p ESIFull ms
- [100.00-2000.00] MS
- 091030-005
50—
- Fenoterol
0 5.90 NL: 158E5
100- m/z=228.11383-228 1B 11F
- | FTMS+pESIFullms
- | [100.00-2000.00] MS
- 091030-005
50—
- \“‘L Tolubuterol |
0~ 2.66 NL:8.33E4
100 m/z=262.15369-262.15631
S ] F:FTMS +p ESIFull ms
- [100.00-2000.00] MS
5 091030-005
< 50
g ] .
R Zilpaterol
I 4.91
Y 273 NL:2.2E5
100+ m/z=234.15892-234.16126
J F:FTMS +p ESIFull ms
] [100.00-2000.00] MS
b 091030-005
50
- |
] Cimbuterol
o 2.86 NL:153E5
100- m/z=288.15826-288.16114 F:
- FTMS+pESIFullms
- [100.00-2000.00] MS
- 091030-005
50—
- Ritodrin
- 7.1 -
0 5.18 NL:4.77E4
100~ m/z=319.09586-319.09906
— F:FTMS +p ESIFullms
- [100.00-2000.00] MS
- 091030-005
50— ‘
7 M Clencyclohexerol
0= 6.10 NL:6.0E4
100 m/z=29110164-29110456 F
FTMS +p ESIFull ms
[100.00-2000.00] MS
| 091030-005
50 ‘
|
o ‘ |
L L L L L L L L L DL L B
0 2 4 6 8 10 12
Time (min)

RT: 0.00 -13.02 SM: 3B

6.33 NL:6.39E4
100 m/z=325.12727-325.13053 F:
i FTMS {13 +p ESIFullms
] [100.00-2000.00] MS
g 091030-005
50
] Mapenterol
B 7.19 oo
o 258 NL:6.92E4
100 m/z= 268.16423-268.16691F:
] FTMS +p ESIFullms
] [100.00-2000.00] MS
g 091030-005
50
] Carbuterol
B 4.21
0 6.99 NL:103E4
100 m/z=305.11667-305.1973 F
] FTMS +p ESIFullms
] [100.00-2000.00] MS
g 091030-005
50— il
] ‘ Clenhexerol
0 5.83 NL: 341E4
8100 m/z= 32103477-32103799 F:
S i FTMS+pESIFullms
s ] [100.00-2000.00] MS
5 091030-005
{ 50+
e ]
ER 495 Chlorbrombuterol
g o
7901 NL: 180E3
100 m/z=416.27746-416.28162 F
] 9.58 10.21 FTMS +p ESIFullms
i [100.00-2000.00] M S
- 091030-005
50 |
] 579 733 | 8
1 ” ‘ Salmeterol
0 263 ‘ L:90E4
1007 | m/z= 220.14330-220.14550 F:
] FTMS +p ESIFullms
] [100.00-2000.00] MS
b | 091030-005
50
] Cimaterol
b 7.70
0 567 NL: 142E5
100 m/z= 268.18938-268.19206 F
] FTMS +p ESIFullms
] [100.00-2000.00] M'S
] | 091030-005
50 |
g j‘ Metoprolol
B 5.34 || 7.39 8.23
Y 5.05 NL:5.82E4
100i m/z=293.08093-293.08387 F
i FTMS +p ESIFullms
] [100.00-2000.00] M'S
- 091030-005
50
] ‘ Hydroxymethylclenbuterol
i 5.7
LS e e s e e N B ol LI I B B B O
0 2 4 6 8 10 12
Time (min)



beta-agonists in urine (

spike: 1.0 ng/ml)

RT: 0.00-13.02 SM: 3B

100 5.28 NL: 3.35E4
3 * m/z=
263.06993-
263.07257 F: FTMS +
p ESI Full ms
[100.00-2000.00] MS
091030-063
E 4.68 738 7,93 9,23
| 1
10(0) 5.99 NL: 2.25E4
3 m/z=
80 * 364.98404-
E 364.98768 F: FTMS +
607 p ESI Full ms
203 [100.00-2000.00] MS
1 3.14 091030-063
RE mnfﬁs 5.57
| | T
1037 6.25 NL: 8.96E4
m/z=
- 240.15820-
240.16060 F: FTMS +
p ESI Full ms
4_5* 6.64 [100.00-2000.00] MS
wa || 091030-063
7.07
: o N o
0 5.84 NL: 4.90E4
NE * -
© | m/z=
£ g0l 311.11169-
[ —
2 A 311.11481 F: FTMS +
2 60 p ESI Full ms
< -
9.05 [100.00-2000.00] MS
5.19
g 40 9.37 091030-063
< 868 | 7 10.82
3 207 782 JL m
= Jui il
5.58 NL: 3.54E4
1005 * m/z=
804 ‘ 277.08551-
E | 277.08829 F: FTMS +
607 ' p ESI Full ms
20 [100.00-2000.00] MS
E 091030-063
7.37
209 |
] 5.15 |, 8.70
E 5 | 0 8.92
0 6. NL: 1.88E5
100
put m/z=
= * 302.17356-
5.25 302.17658 F: FTMS +
p ESI Full ms
[100.00-2000.00] MS
091030-063
E 4.62 8.06 840 gg7
0 6.15 NL: 8.41E4
1007 ! 6.64 miz=
80 \ 226.14264-
E 8.02 226.14490 F: FTMS +
60 * 508 ) p ESI Full ms
: | 100.00-2000.00] MS
403 2 " | ‘ | 1[)91030 063 :
3 \ | h Mg A
205 ALY ‘4
B 3.72 ‘J'” f ‘ﬂ il
3 iy b 8.90
0 T T T T TW\M\“\W\ T \“\ \l\ T T 7 T T 17711
0 2 4 6 8 10 12

Time (min)

RT: 0.00-13.02 SM: 3B RT: 0.00-13.02 SM: 3B
5.89 NL:9.26E4 6_2* NL: 106E5
100 m/z= 24115346-24115588 F: 100 m/z=32512727-325.13053 F:
FTMS +p ESI Full ms FTMS {13 +pESIFullms
[100.00-2000.00] M'S 9.59 [100.00-2000.00] MS
091030-063 091030-063
50 4.5* 50
3.76 6.12 5.38
650  9p6  11.67 4.79 2 7.55 9.30 [} 9.89
o 7.66 NL:143E5 o 4.57. NL:4.21E4
100— miz= 30415281304, 15585 100— * miz= 268.16423-268.6691F:
F:FTMS +p ESI Full ms - FTMS +p ESIFull ms
[100.00-2000.00] MS Z [100.00-2000.00] M'S
- 091030-063 - 091030-063
50— 4,78* 6.97 50—
- 74 Z 5.03 9.07
- 450 | 526 7.88 9.69 - 423 [l
— 0 |, _ .
0 5.82 NL: 6.70E4 0 8.09 12,69 NLi7.74E2
100— * m/z= 228.11383-228 16 11F: 100— | miz=305.1667-305.1973 F:
- FTMS +p ESI Full ms - FTMS +p ESIFull ms
- [100.00-2000.00] MS Z 6.7 [100.00-2000.00] MS
- 091030-063 - * 8.68 091030-063
50— 50— ‘
- | - ‘
- 4.64 4.80 ‘ 7.47 - | ‘ ‘
- 64 * —
0 2.65 NL:4.29E4 0 6.09 NL: 144E5
41007 * miz= 262.15369-262.15631 41007 * miz=32103477-32103799 F:
S i F:FTMS+pESIFullms S ] FTMS +p ESIFullms
- [100.00-2000.00] MS - [100.00-2000.00] M'S
ER 091030-063 ER 091030-063
< 50— < 50 5.76
2 ] 4.98 2 ] 03
g8 A 6.01 738 8 7 4.92 | l16.73
s "~ 751 T o
[; N T o
%; NL: 115E5 78 NL:2.25E4
100 * m/z= 234.15892-234 5126 100 * m/z= 416.27746-416.28162 F:
_ F:FTMS +p ESIFullms _ FTMS +p ESIFullms
] [100.00-2000.00] MS ] [100.00-2000.00] MS
B 091030-063 4 | 091030-063
50 50—
] ‘ ]
n N |
- b 8.85
1 451 easgu 99 0m 1 N
0 4.85 NL: 199E5 0 4_5* NL:3.15E4
100— * /2= 285.15626-288 614 F: 100— m/z=220.4330-220.14550 F:
- FTMS +p ESI Full ms - FTMS +p ESIFull ms
- [100.00-2000.00] MS Z [100.00-2000.00] M'S
- 091030-063 - 091030-063
50— 8.26 50—
- 8.46 - 6.43
1543 8.01 ]|l 8.80 - a40 |, )
0— = 0—
NL: 3.84E4 56 NL: 133E5
100— m/z= 319.09586-319.09906 100— * m/z= 268.18938-268.19206 F
- F:FTMS +p ESI Full ms - FTMS +p ESIFull ms
- [100.00-2000.00] MS Z [100.00-2000.00] MS
- 091030-063 - 091030-063
50— 50—
9:25 - 6.74
z ‘ 7.30 ‘ - 4.75 [ 7.88 oo
- | 7.74 Z L ~ 815 908
o 536 |7 h 9.46 o~ M bt
6.76 NL:4.76E4 5.21 NL:9.76E4
100 m/z= 29110164-29110456 F 100 * m/z=293.08093-293.08387 F
6.07 FTMS +p ESIFullms FTMS +p ESIFullms
: [100.00-2000.00] MS [100.00-2000.00] MS
6.00 091030-063 091030-063
50 50
- |
‘ ‘ |73 ‘ 7.36
. ||| 815 9383 . | 36 g7
T L L L L S S R N | L L L L L AL B L L T T 1
0 4 6 8 10 12 0 2 4 6 8 10 12
Time (min) Time (min)




beta-agonists in urine (spike: 0.25 ng/ml)

RT: 0.00-13.03 SM: 3B

1007

NL: 4.91E3

m/z=

263.06993-
263.07257 F: FTMS +
p ESI Full ms
[100.00-2000.00] MS
091030-017

N A O ®
o o o o

NL: 5.81E3

m/z=

364.98404-
364.98768 F: FTMS +
p ESI Full ms
[100.00-2000.00] MS
091030-017

11.53

NL: 6.17E4

m/z=

240.15820-
240.16060 F: FTMS +
p ESI Full ms
[100.00-2000.00] MS
091030-017

.
o ©® O
5.8.3
INNENE]

40 10.86

20

Relative Abundance

NL: 1.49E4

m/z=

311.11169-
311.11481 F: FTMS +
p ESI Full ms
[100.00-2000.00] MS
091030-017

NL: 6.37E3

m/z=

277.08551-
277.08829 F: FTMS +
p ESI Full ms
[100.00-2000.00] MS
091030-017

8.19 8.88
] sar | 77 |yl [237 050

NL: 2.83E4

m/z=

302.17356-
302.17658 F: FTMS +
p ESI Full ms
[100.00-2000.00] MS
091030-017

6.15  7.69
B | 6.66

407 ‘

U

NL: 6.12E4

m/z=

226.14264-
226.14490 F: FTMS +
p ESI Full ms
[100.00-2000.00] MS
091030-017

pc I N
6

T
0 2 4
Time (min)

RT: 0.00 -13.03 SM: 3B

NL:4.49E4
m/z=24115346-24115588 F:
FTMS +p ESIFullms
[100.00-2000.00] MS
091030-017

NL:5.27E4
m/z=304.15281304.15585
F:FTMS +p ESIFull ms
[100.00-2000.00] MS
091030-017

NL:535E3
m/z=228.11383-228 16 11F:
FTMS +p ESIFull ms
[100.00-2000.00] MS
091030-07

NL: 193E4
m/z=262.15369-262.155631
F:FTMS +p ESIFullms
[100.00-2000.00] MS
091030-017

NL:4.58E4
m/z=234.15892-234.16126
F:FTMS +p ESIFullms
[100.00-2000.00] MS
091030-07

NL:5.81E4
m/z=288.15826-288.16114 F:
FTMS +p ESIFull ms
[100.00-2000.00] MS
091030-017

NL: 11E4
m/z=319.09586-319.09906
F:FTMS +p ESIFull ms
[100.00-2000.00] MS
091030-07

NL:3.82E4
m/z=29110164-29110456 F
FTMS +p ESIFullms
[100.00-2000.00] MS
091030-017

100
50
o
100—
- 6.97 /20
50—
- %
- 5.27
- | 7.87 8.90
0— L —
5.84
.
50— R
- 4.68
452
- 52 "h ”” 9.43
0— 1 I
o100 4.65
1007 E 3
s ] "
° -
2
5 7
Z(; SOi 5.02 6.05
% 7] 7.37
s 3.89 I | 7.54
@ o] Al W
a7
»
SOi
] 458 |
o] J;‘L, 576 7.0 9.67 1041
8.23
.
- 4.84
- \
s0_ 8.63
- 44 793 |\ 887 o557
0— N —
100— ]*
- 10.01
50— .26
- | |
- 473 | 887 |
. | L
0 6.76
100
. »
I
537‘ |7.38 9.80
0 - iy 1L
(L O B B B B O B B B B B B
0 2 4 6 8 10 12
Time (min)

RT: 0.00-13.03 SM: 3B

6_2* NL: 4.06E4
100 m/z=32512727-325.13053 F:
FTMS {13} +pESIFullms
[100.00-2000.00] MS
091030-017
50
0 NL: 172E4
100— miz= 268.16423-268.6691F:
_ FTMS +p ESIFullms
- [100.00-2000.00] MS
- 091030-017
50—
0 NL: 109E3
100— m/z=305.11667-305.11973 F:
- FTMS +p ESIFullms
- [100.00-2000.00] MS
- 091030-017
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Acquisition FileHame Integration) Respo | ISTD Response | Response Ratio | Specified Conc | Calculated Conc
Eooe - . : . L : : e : som et —

2 090202-0133 Urin 0.1-02 Standard Method = 10771123

3 090202-0134 Urin 0.1-03 Standard Method = 16427 P& 16427 .022 0100 0123 22383 2079
4 090202-0135 Urin 0.1-04 Standard hethod = 13485 A 13484 527 0400 0102 215 2079
5 090202-0136 Urin 0.1-05 Standard hethod S T4 A 7713.508 0100 0.062 -37.83 2073
=] 090202-0137 Urin 0.1-06 Standard Method S 15336 A 15335.605 0100 0115 1497 2079
7 090202-0135 Urin 0.1-07 Standard Methiod S 1697 A 16970.564 0100 0126 2629 2079
g 090202-0139 Urin 0.1-03 Standard Methiood S 14080 A 14079.536 0100 0106 627 2079
9 090202-0140 Urin 0.1-09 Standard Methiodd S 18227 A 18226.540 0100 0135 3499 20749
10 090202-0141 Urin 0.1-10 Standard Methiood S 13845 A 13844 663 0100 0105 4 64 2079
11 090202-0142 Urir 0.1-11 Standard Methiodd S 14340 A 14339.739 0100 0108 .07 20749
12 090202-0143 Urin 0.1-12 Standard Methiodd S 12592 A 12591.644 0100 0.096 -4.04 2079
13 090202-0144 Urin 0.1-13 Standard hethod = 16501 A 16300731 0100 0125 2512 2079
14 090202-0145 Urin 0.1-14 Standard Method = 16594 P& 16594.055 0100 o124 2369 2079
13 090202-0146 Urin 0.1-15 Standard Method = 14749 P& 14749.050 0100 o111 1091 2079
16 030202-0147 Urin 0.1-16 Standard hethod = 10619 A 10619.373 0400 0.052 -17.70 2079
17 090202-0145 Urin 0417 Standard hethod S 10040 A 10039.813 0100 0075 =217 2073
18 090202-0149 Urin 0.1-15 Standard Method S 5218 A 8217.683 0100 0.066 -34.34 2079
19 090202-0150 Urin 0.1-19 Standard Method = 14366 & 14366.350 0100 0105 525 2079
20 030202-0151 Urin 0.1-20 Standard hethod = 17730 A 17729.568 0400 0132 31.55 2079
2 090202-0153 Urin 0.25-04 Standard hethod = 36718 A 36715.130 0.250 0.263 523 561
22 090202-0154 Urin 0.25-02 Standard hethod S 28963 A 28963.414 0.250 0.209 -16.25 561
23 090202-0155 Urin 0.25-03 Standard Methiod S 32929 A 32929.079 0.250 0.237 -5.26 561
24 090202-0156 Urin 0.25-04 Standard Methiodd S 34352 A 34352.264 0.250 0.247 -1.32 561
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Validation parameters

Repeatability

In-house repro-

CCa CCB RSD (%) ducibility RSD (%)
Compound name  (ug/l) (ug/l) (0.5ppb) (0.5ppb) Recovery (%)
Brombuterol  0.19 0.46 20 24 97
Carbuterol  0.22 0.58 25 27 100
Chlorbrombuterol  0.14 0.38 14 26 99
Cimaterol  0.13 0.35 15 19 100,0
Cimbuterol  0.08 0.20 9 13 100
Clenbuterol  0.14 0.33 13 25 98
Clencyclohexerol  0.08 0.21 9 12 100
Clenhexerol  0.22 0.49 22 23 98
Clenpenterol  0.20 0.49 22 25 99
Clenproperol  0.10 0.24 11 15 100
Fenoterol 0.11 0.24 11 14 99
Hydroxymethylclenbuterol  0.09 0.21 9 14 100
Isoxsuprine 0.10 0.25 11 18 100
Mabuterol  0.09 0.23 9 17 100
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