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Determination of clotrimazole residue in food of animal origin by
ultra performance liquid chromatography-tandem mass spectrometry
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ABSTRACT: Objective To establish a method for the determination of clotrimazole residues in pork, beef,
mutton, chicken and other livestock and poultry meat and in pig liver, pig kidney, sheep liver, chicken heart and other
livestock and poultry viscera by UPLC-MS/MS after QUEChERS extraction and purification. Methods The sample
was extracted by n-hexane saturated acetonitrile, the extract was degreased by acetonitrile saturated n-hexane
liquid-liquid distribution, and further purified by a purification tube containing PSA and C;g powder. Using 0.1%
formic acid and acetonitrile as mobile phase for gradient elution, multi-reaction monitoring mode (MRM)
determination and isotope internal standard method were carried out. Results The separation and analysis were
completed within 7 min with a good linear relationship in the range of 0.2-20.0 pg/L, and the correlation coefficient r

was 0.9999. The recoveries ranged from 78.5% to 111.9% at spiked levels 0.2, 2.0 and 20 ng/kg, the relative standard
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deviation was less than 11.1%, and the quantitative limit was 0.2 pg/kg. Conclusion The proposed method is fast,

accurate and sensitive, which is suitable for detecting clotrimazole residue in animal muscles and viscera.

KEY WORDS: clotrimazole; ultra performance liquid chromatography-tandem mass spectrometry; food of animal

origin; residue determination
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SHIMADZU 8060 #f & 53U FH i - Fp B B 15X (H A
BHEYAT]); GM300 2H 238 Wbl (15 = 3 ah 2N 7]); T18 Kiy

JF# (T IKA A Fl); ST16 R B HL(3EE Thermo 24 H]);
Q-POD Element H4fi7K &4t (3 [E Millipore A Fl).

EAEMEFRUE N (CAS No. 23593-75-1, 99.9%4fifi, fi
Dr. Ehrenstorfer GmbH); Fa25M-d5(99.0%4l 7, &k
CDN A dl)s

QUEChERS E:Ar (U (N 75 4 g BRIREE . 1 g FrE N Na
Citrate, 0.5 g FFBERRAN K G4 . | g Efb47). QUEChERS
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50 mg Cg A JUEHE (HE) BB AR A ] 205, IE
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WA 24 3 T o
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JERMBEE AR 100 mL, Hil45 1.0 pg/mL Y v 25 e bR v
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T R
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W 2. 5. 20, 50, 200 uL, HHZMEERZE 10 mL,
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AT 4 g GilREE . 1 g FPEEMREN Na Citrate, 0.5 g #riE R
FIEREY . 1 g EALBIRERTAL, 10000 r/min &> 5 min,
AR E- I
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1 pL, H:iE: 40 °C. BEEVEBIRR)T: 0~3.0 min, 20%~80% B;
3.0~7.0 min, 80% B; 7.0~9.5 min, 80%~20% B.
242 JRig&tE

HLBTZE B F(BSDIR: 1B FH, &R O HE:
4.0 kV; FA(A/ES): 3.0 Limin, IHR(EA):
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0.1% R KIE W -2 R m Al . Wi T Bl A n
Shim-pack GIST & 3% 41 (2.1 mmx100 mm, 1.9 pm)#Fl
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Table 1 MRM conditions of clotrimazole and d5-clotrimazole

EW H&F(m2) FET(m2) 1 B4 5} 18] /min Q1 i JE/V Tl 3 L /v Q3 i JE/V
165.1° -20 -22 -17
A 277.0 2.928
241.1 -20 -28 -17
170.2° -20 -23 -18
TLEEME-dS 282.1 2.927
246.2 -28 -22 -17
E N ERE T
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Fig. MRM chromatograms of standard solution
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AR BE YR 2.0 pg/Lo LATEREME S pe 2 me-d5 fY W T
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Table 2 Results of recovery and RSD (n=6)

Feih dsi(ugkg)  WISCER/% AEX B o D 22/ % FE i JkR &/ (ug/kg) B /% AE XA D 22 /%
0.2 80.0 8.2 0.2 88.2 10.3
A 2.0 96.5 6.4 FIF 2.0 96.7 9.4
20.0 96.0 5.3 20.0 111.9 6.7
0.2 81.1 9.1 0.2 78.5 11.1
PN 2.0 95.2 7.6 by 2.0 88.8 8.9
20.0 109.6 5.8 20.0 107.5 7.4
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Fig.2 Chromatograms of quantitative ion pair of Clotrimazole in different sample matrices spiked at 0.2 pg/kg
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Fig.2 Chromatograms of quantitative ion pair of Clotrimazole in different sample matrices spiked at 0.2 pg/kg
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Fig.3 Chromatograms of quantitative ion pair of clotrimazole in different negative sample matrices
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