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Deter mination of 6 kinds of cephalosporinsin milk by solid phase extraction
coupled with ultra high performance liquid chromatography-tandem
mass spectrometry
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ABSTRACT: Objective To developed a method for the detection of 6 kinds of cephalosporins in milk by
solid phase extraction coupled with ultra high performance liquid chromatography-tandem mass spectrometry
(SPE-UPLC-MS/MS). Methods The samples were extracted with 0.05 mol/L phosphate buffer solution,
cleaned up by HLB solid phase extraction column, and then analyzed by UPLC-MS/MS with multiple reaction
monitoring (MRM) mode. Results The LODs and LOQs of 6 kinds of cephalosporins were in the ranged of
0.05~0.4 pg/kg and 0.1~1.6 pg/kg, respectively, with the mean recoveries varied from 66.25% to 109.97%.
Conclusion The established method is simple, rapid and effective, and suitable for the determination of 6
kinds of cephalosporins in milk samples.
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’ o (B); : 0.2 mL/min; 125 C; 05
uL; : 0~2 min, 5%~10%B; 2~5 min,
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Tablel MSparametersin MRM mode of 6 kinds of cephalosporins

(m/z) (m/z) (eV) V)
114.0* 18 16
Ci6H17N3058 364.1
cefadroxil 158.0 8 16
174.0%* 16 20
CisH17N304S 348.0
cefalexin monohydrate 158.0 8 20
134.1* 14 24
C23H26N6O00S3 529.2
cefquinome sulfate 394.1 12 24
158.0* 8 20
CisH1oN3048 350.1
cefradine 108.1 18 20
241.1* 18 34
C20H25N507S, 512.2
cefetametpivoxyl 398.1 20 34
315.0% 16 26
C16H1sNaNaOgS, 419.0
cefalotin sodium 359.0 12 26
*: (Quantitative ion)
Q:I: A ~ 3 ;
3 HRSHR o |
31 BEFHMRIERLE PH 3
3.1 gL
- (595, 10) 6 2700
"
1 mg/L , 2400 |- 8 ZH
I
6 2100 L 2 i
ESI+ : il 1800 -
= 1500 | B
; 2 = =
= 1200 F 5 =5
900 |- & =3 B
’ 600 |- & B
3.1.2  &EEtMmRA 300 | B =
Cis , ; . LB =
- 2 6 2 3 4 5 6
hERFEDAER
1 s - 1. (cefadroxil) 2. (cefalexin
,6 monohydrate) 3. (cefquinome sulfate) 4.
(cefradine) 5. (efetametpivoxyl) 6.
’ (cefalotin sodium)
1 6
345 , 6 ) . . . .
Fig. 1 Influence of different mobile phase on the responsive
2 > intensity of 6 kinds of cephalosporin compounds in milk
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3000 mpH 5
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2000 | = OpH 7.5
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= 1500 | = apH 10
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o LB, 1E L. I 2 3 456
1 2 3 4 5 6 SHEREDUER
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(cefradine) 5. (cefetametpivoxy) 6. (cefradine) 5. (cefetametpivoxyl) 6.
(cefalotin sodium) (cefalotin sodium)
2 pH 6 3 pH 6

Fig. 2 Influence of different pH of mobile phase on the responsive
intensity of 6 kinds of cephalosporin compounds in milk
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Fig. 3 Influence of different pH of selected solvent on the
recoveries of 6 cephalosporins compounds in milk
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Fig. 4 Influence of the volume of selected solvent on the recoveries
of 6 kinds of cephalosporin compounds in milk
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6 mL 12mL ,pH 10 33 FEFER
33.1 HdRfeg sk

> >

140
120 6 mL 3(S/N=3) ;
| 812mL 10(S/N=10) 6
100 + 1 % %== 2
o & —H Il SRRV SETPP T
Hie = ’
% %E %E % %E % %E 1~100 ng/mL ~
1 2 3 4 5 6 2~200 ng/mL
LB RBEIER ;
4~400 ng/mL , 6
1. (cefadroxil) 2. (cefalexin
monohydrate) 3. (cefquinome sulfate) 4. . (rz) 0.994
(cefradine) 5. (cefetametpivoxyl) 6. 333 E’Jﬂﬁ;%ﬁﬂﬁﬁ‘%ﬁj)—%
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Fig. 5 Influence of the volume of selected solvent on the 2, 66.290~110.0%,
recoveries of 6 cephalosporin compounds in milk (RSD) 15.3%
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B LSEE (n=3)
Table2 LOD, LOQ, range of recovery, relative standard deviation and linear correlation coefficient of 6 kinds of
cephalosporin compoundsin milk (n=3)

2 RSD
LOD(ugke)  LOQ(ugke) ’ (ng/ke) %) (%)
8 75.38% 0.89%
cefadroxil 0.1 1.0 0.9997 80 69.20% 3.73%
160 80.27% 7.16%
8 88.79% 3.01%
cefalexin monohydrate 0.4 1.6 0.9987 80 71.82% 6.46%
160 100.10% 2.18%
4 71.61% 8.30%
cefquinome sulfate 0.2 0.5 0.9959 40 86.78% 15.22%
80 92.75% 4.37%
4 91.79% 3.49%
cefradine 0.2 0.5 0.9940 40 83.36% 7.06%
80 92.22% 8.35%
2 67.90% 12.1%
cefetametpivoxyl 0.05 0.1 0.9987 20 72.26% 3.82%
40 109.97% 3.20%
4 66.25% 8.27%
cefalotin sodium 0.2 0.5 0.9967 40 67.05% 0.22%

80 89.03% 6.85%
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