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Abstract A method is presented for the determination of clopidol residue in poultry products
by liquid chromatography-electrospray ion trap tandem mass spectrometry LC-ESI-MS/MS .
Clopidol residue was extracted with methanol and cleaned-up by n-hexane from different poul-
try products. The extract was cleaned-up by an LC-18 column and an ion exchange solid phase
extraction SPE column. Quantification was achieved by matrix calibration. The recoveries of
clopidol in poultry products were in the range from 55.38% to 132.44% at the four spiked lev-
els 2 5 10 and 20 wg/kg. The intra-day relative standard deviation RSD
RSD were less than 9.54% and 15.27% respectively. The linearity of the method was good

from 1 pg/kg to 40 ng/kg. The limit of detection LOD was 0.5 uwg/kg and the limit of quan-

and inter-day

tification LOQ was 2.0 png/kg. The method is selective without interference and suitable for
the determination and confirmation of clopidol residue in poultry products.
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MS/MS  solid phase extraction SPE clopidol poultry products matrix effect
3 5- -2
6- 4- :
HPLC °*7’ GC ° -
: GC-MS °* - LC-
MS ° GC GC-
* . E-mail xiaoquan025@ 163. com.
200810099 .

2008-08-25



2 - 145-
MS 1.3
1.3.1
HPLC -18
LS
5 ng/kg 9 LC-APCI 1.3.2
/MS 5.00g =+0.01g 50 mL
3 10 mL 30 s
10 min 8 000 r/min 5 min
4 50 mL 10 mL 500 pL
10 mL 30 s 8 000 r/min
5 min
- 1.3.3
LC-ESI-MS/MS LC-18
3 mL 3 mL
LC-18 3 mL
3 mL 5 mL
5%
1 40 C - 3:
1.1 7 1.0 mL 0.45 pm
- Surveyor -
Thermo-Finnigan LCQ DECA 1.4
Autosampler 1.3 MS Pump 2.0 1.4.1
Xcalibur 1. 4 WH-861 AQ Cy 150 mm x2.1 mm 5 pm Ulti-
551022 12 MN mate A+ B 0.20
N-EVAP™ 111 Organoma- mL/min 0 min 90% A 0—4 min 10%
tion Associates KH-500B B—90% B 4—8 min 90% B 8.1—10 min 10% B
Sigma 2-16 25 pL
Sartorius Milli Q 1.4.2
Millipore ESI isolation
Merck width m/z 2.0 m/z 192.2
m/z 101.0 mass range 70 ~200 u
PAX 60 350 C sheath gas flow 10
mg 3 mL Agela Technologies Cleanert LC-18 L/min 6 L/min 5 kv
SPE 3 mL 500 mg Supelclean 1.4.3 -
= 98.5% Dr. Ehrenstorfer Gm-
bH Y
1.2 wg/kg x 6
1.2.1
10 mg
50 mL 200
mg/L 4 C 2
2.1
1.2.2 ESI
m/z192.2 M +H *
5 10 20 50 100 200 pg/L 4 m/z 101.1
4 C 128.1 156.1 174.2



27

146-

LC-18

PAX

LC-18

<o
0 =1
[ — a
1 [
] ¢
1 2oy
q4° %1 o
1 —_ — O
E o ==
m 5
- 3] - J
< 1% PO ——
R 3
1 < B
4 37
<4 — ==
) s =
3 - =
o < R ) i
1~ & i
] - I
i ~ I
1 @ —a3 &
] & p=
N j - R
. —_
) P
1o =le
1 o
i -
- — >
© ] i 1 oy
] e
1
N IR I IR I I ol bbb
o o ©o o o o o o o o o ©
[ oC K= - o < o0 ND =T ™l
! — —
0/ / QAUBPLNGE dATIE[N] 0 / UEPUNGE SATIR[OY
[l
o [
o~ h. Q
1 Lo ———
N m
] e — =
3 =
] [=3 ﬂ
o B o
j R ——
= &
S - e [ @
. ) o
e @«
4 ~ ol 3 <
k B ] = g
W T T
—
g & <
\\.\I\ e p— o
el 1 = FE o =
—— vy - - ~
N E - g °°
i - [ —— ]
a1 =
4 — N [>) -
8T8 28
] — — N m
] I 2 g
— L =
B — = o n 2
o - S =
4 — n | ®)
on T
j ot
= £ o | ®
" j
o
W I oo
j I -
PN IS PRI BRI BPSPAF EAPE PN S PRI I .
=y = < = < =) o o o o o o hd
< ke D - «l o oo = =+ ol =
= =

9, / SoUEpUNge SANB[Y

0, / AOUEPUNGE AR

of clopidol 50 pg/L

a
a Chromatogram and b mass spectrum of

Fig. 2

2.2

a matrix blank chicken toe sample
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10 pg/kg
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b
a Chromatogram and b mass spectrum of

Fig. 3

LC-18

a chicken toe sample spiked with 10 pg/kg of

the clopidol standard

LC-18
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2.3 LOD LOQ
10% ~30%
4
1
- S/N=3
101 0.5 png/kg 2.0
g/ kg S/N=10
2.0 pg/kg 1
25 ¢ r
F o b Foc d
N 20:_ —®— Solvent [ —=— Solvent _ —®— Solvent _ —®— Solvent
2 [ —® Matrix —®— Matrix § —* Matrix [ —® Matrix
5 15 - —A— Extract —A— Extract I —* Extract I —* Extract
S [ [
= [ [
2 1ok n
5L L
[ 3 1
r 3
ol rmersmraaris JEEPRTRRTI PRI rraermaranriis AP ESRPRRR e rur S TRV EPRE REPRRPRRPR [ e S SEEIVETE EPER R R ERER
0 10 20 30 0 10 20 30 0 10 20 30 0 10 20 30 40
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4 a b c d
Fig. 4 Solvent matrix and extract calibrations of a chicken toe b chicken leg ¢ chicken wing d hen egg
1 LOD LOQ
Table 1 Linear equations the correlation coefficients r’> limits of detection LOD and limits of quantification LOQ
Matrix Linear equation * 7? LOD/ pg/kg LOQ/ pg/kg
Chicken toe y = —-920080 + 13210502 0.9984 0.5 2.0
Chicken leg y = -1052240 +8709900x 0.9974 0.5 2.0
Chicken wing y = -291856 +812348x 0.9970 0.5 2.0
Hen egg y = - 1282460 +1366830x 0.9928 0.5 2.0
# y peak area x concentration pg/kg . Linear range 1 -40 pg/kg.
2.4 2 5 10 20 pg/kg
8
3d
4 2
2 4 R n=8 RSD, n =8 RSD, n=3
Table 2 Average recoveries R n =8 and their intra-day precision RSD, n =8 and inter-day precision RSD, n =3
of clopidol at four spiked levels in chicken toe chicken leg chicken wing and hen egg %
Spiked/ Chicken toe Chicken leg Chicken wing Hen egg
g/ kg R RSD, RSD, R RSD, RSD, R RSD, RSD, R RSD, RSD,
2 132.44  2.51 5.90 99.82 7.18 10. 83 94.48 5.60 7.68 84.88 3.50 6.54
5 98.49 1.86 4.95 67.15 3.58 6.93 70.23 6.09 11.35 67.09 6.47 10. 14
10 88.80 4.03 7.41 59.18 4.36 8.79 67.83 6.34 13.22 57.27 5.48 7.56
20 80.44 3.70 9.53 55.38 1.54 4.75 69. 14 8.66 15.27 56.87 4.27 8.15
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2 25 10 20 pg/kg 4
55.38% ~
132. 44% 15.27%
3
25 10 20
ng/kg
55.38% ~ 132. 44% 15.27%

LOQ 2.0 pg/kg
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