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Determination of nequinate and decoquinate residues in chicken tissues and
bovine tissues by ultra performance liquid chromatography-tandem
mass spectrometry
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ABSTRACT: Objective To develop a method for determination of nequinate and decoquinate residues in
chicken tissues and bovine tissues by ultra performance liquid chromatography-tandem mass spectrometry
(UPLC-MS/MS). Methods The residues of nequinate and decoquinate in the test sample were extracted with
acetonitrile. The extraction was cleaned with hydrophile-lipophile balance (HLB) cartridge. The residues were
determined by UPLC-MS/MS, using external standard method. Results The limits of quantification were
0.010 mg/kg for nequinate and decoquinate, the standard curves were linear in the range of 0.005~0.250 mg/kg,
with the correlation coefficients >0.999. The average recovery was between 77.0%~110%, the RSD was be-
tween 1.36%~12.4%. Conclusion This method is rapid, simple, precise, and sensitive for both confirmation
and quantification of nequinate and decoquinate residues in chicken tissues and bovine tissues.
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Fig. 1 The structural formula of nequinate and decoquinate
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( Waters ); Acquity BEH Cyg
(50 mmx2.1 mm i.d., 1.7 um, Waters ); Oasis
HLB (60 mg, 3 mL, Waters );
( heidolph ); ( Sigma
); ( Caliper );
( Thermo )
Merck ; Milli-Q

Dr.Ehrenstorfer , >97%
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1 Acquity BEH Cyg (50 mmx2.1 mm
i.d., 1.7 um); 140 C; : 10 pL; DA
0.005 mol/L ( 0.05% ); B:
: 0~2.5 min, 20% B;
2.5~3.5 min, B 90%, 0.1 min;
3.5~3.6 min, B 20%, 2 min
: 0.30 mL/min
(ESI+):
(MRM); ; : 3000 V;
: 700 L/h; : ; 150
L/h; 1105 °C; 1350 C
2.3 HmAjALIE
5 g( 0.01 gy 50 mL
, 15 mL , 1 min,

5 min, 4500 r/min 5 min,
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50 mL 10 mL , 50% 60% 70% 80%
1, 4500 r/min 5 min, , 2 3 ,
s 1 min, 4500 10% ,
r/min 3 min SmL 15mL ,
, 45 °C 3 mL, 10 , 50%
mL, HLB , HLB ,
5 mL 5 mL s 1 s
mL/min 3 mL 30% 3 mL , 30%
) 3 mL , 1 2 3
15 mL , 45 C 1 mL 4 5 6 7mL , ,3mL
, 0.22 um , )
- 3mL
3 EEEA 3.3 N FMHRIML
Acquity BEH C3(50 mmx2.1 mm i.d., 1.7
31 RENFMHYIAE um),  Acquity BEH C5(50 mmx2.1 mm i.d., 1.7 um)
) > , Acquity BEH C;
) -0.005 mol/L ( 0.05% )
R Acquity BEHC g
3.2 FUFHRNEEMMIL , -0.005 mol/L ( 005% )
5 )
1 , 5 ug/mL R
, 30 pL/min
HLB Cys > )
, Oasis HLB ) )
, Oasis HLB 4
MRM
R 10% 20% 30% 40% 2
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Table 1 The data of different solid phase extraction of nequinate and decoquinate
(%)
Oasis HLB Sep-pak C18 SupelcoLC-18 Bond Elut C18 J.T.Baker
(60 mg, 3 mL) (200 mg, 3 mL) (200 mg, 3 mL) (500 mg, 6 mL) (500 mg, 3 mL)
95.0 82.7 84.1 95.0 <50
90.0 75.9 82.6 75.7 <50
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Fig. 2 Different proportion in acetonitrile solution as a 3
liquid column and recycling effect of eluent Fig. 3 The elution curve of nequinate and decoquinate
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Fig.4 Secondary mass spectrum of nequinate and decoquinate
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Table 2 MS parameters of nequinate and decoquinate

(min)

4]

(eV)

2.25 366.3

2.99 418.1

(s)
334.17
0.1
91.0
372.2
0.1
204.0

40

52

22
33
26
42
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34 HmEYERYE (LOQ)  0.01 mg/kg
36 [EINERFMBFEE

, 6
4
35 ZMEEFEZR 77.0%~110%,
1.36%~12.4%,
, “2.3” 0.005 ,
0.010 0.050 0.100  0.250 mg/ kg
, “22 » (MRM) 5,
, 3 (MRM) 6,7
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Table 3 Linear range, regression equations and correlation coefficients of nequinate and decoquinate in different matrix

(mg/kg) R
0.005~0.250 Y=3237.13X+2787.33 0.9996
0.005~0.250 Y=4626.43X +2703.13 0.9992
0.005~0.250 Y=2077.42X +3618.07 0.9991
0.005~0.250 Y=3380.61X +11766.2 0.9994
0.005~0.250 Y=2798.91X -478.36 0.9993
0.005~0.250 Y=2682.18X +1904.49 0.9999
0.005~0.250 Y=2906.72X +9279.94 0.9994
0.005~0.250 Y=8464.73X +3069.01 0.9999
0.005~0.250 Y=2978.25X +3864.95 0.9999
0.005~0.250 Y=5399.98X -6616.76 0.9997
0.005~0.250 Y=4343.90X +2096.03 0.9999
0.005~0.250 Y=8138.01X +8689.29 0.9999

F 4 RNEYLE L (n=6)
Table 4 Recovery ranges and RSDs of nequinate and decoquinate (n=6)

(mg/kg)
(%) RSD (%) (%) RSD (%)
0.010 96.4~105 2.61 77.3~105 12.4
0.100 98.9~105 1.95 96.4~102 1.78
1.00 78.9~84.9 2.47 80.2~88.9 3.24
2.00 79.0~88.0 3.14 77.0~84.5 2.76
0.010 85.0~105 7.89 81.8~110 7.01
0.100 91.0~108 5.03 89.3~108 6.95
1.00 91.7~96.7 1.36 91.3~102 1.70

2.00 85.0~90.0 1.59 91.5~98.0 2.74
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(mg/kg)
(%) RSD (%) (%) RSD (%)
0.010 91.7~108 5.24 81.8~110 10.8
0.100 84.5~91.8 3.03 89.3~108 7.69
1.00 87.2~97.8 4.60 91.3~102 3.69
2.00 87.0~95.0 2.85 91.5~98.0 2.35
0.010 89.0~104 5.54 92.0~109 5.77
0.100 101~109 2.66 87.3~101 5.01
1.00 89.7~101 3.56 89.4~105 5.48
2.00 92.0~102 3.69 85.0~91.0 2.05
0.010 89.1~101 4.30 85.0~107 6.97
0.100 98.4~107 3.02 83.2~102 6.98
0.200 96.5~104 2.56 78.0~95.7 6.74
0.010 93.7~107 4.72 101~110 3.62
0.100 92.4~99.0 2.19 83.2~102 1.45
0.200 101~108 2.17 78.0~95.7 3.62
PP I I PP I I
366.3>334.1 366.3 >91
100 nequinate _ 1.751e+006 100 nequinate _ 9.160e+005
X - < F
st VB e i 0t b Ll e in
2.00 4.00
ZE AR JE A
418.1>272.2 418.1 >204
100 decoquinate __ 1.420e+005 100 decoquinate __ 1.136e+005
X | £ [
O_HHI..-.I..H sl s i O-"""'""""—l""l""l"min
2.00 4.00 2.00 4.00
5 0.01 mg/L

Fig. 5 MRM chromatogram of nequinate and decoquinate standard solution (0.01 mg/L)
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Fig. 6 MRM chromatogram of chicken liver (blank)
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Fig. 7 MRM chromatogram of spiked chicken liver (0.01 mg/L)
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