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B E: BRSSO G B R S 2 (ultra performance liquid chromatography tandem mass
spectrometry, UPLC-MS/MS)3 At 5t il i 2 Bk 6 0 2 KA ke . Fik FRAE I -KIE
(4:1, V)32, PRIME HLB [HFHZE BT 44k, UPLC-MS/MS 122 )2 )3 Wil (multiple reaction monitoring, MRM)
XTI . GR A5 0.5h N, SAPUAMRZEIL SIS IR N AR R 25 BB fR DAk, 5 nl
1E2j)5 48 h WIERR . SLIEBEfGdE AJL RGN, 16 4 h WEL N 25 S BRI S 1EmE i, SkmPUARm] 7E45 24 5
48 h PNTHBR; FE245)5 120 h A7y Al G 30t AL PR R I rp 2k I B S A i Wk BE Oy 27.2 T 14.5 pg/kg. SR 7
JEZGARBEC T, AR RO, R F2 2 — A TR D Sk A D R AR Rk B I 2R AT
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Analysis of digestion trends of 2 cephalosporins and their metabolites in
Beijing You chicken by ultra performance liquid chromatography-tandem
mass spectrometry
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(Beijing Center for Physical and Chemical Analysis, Beijing Engineering Research Center of Food Safety Analysis, Beijing
100089, China)

ABSTRACT: Objective To analyze the digestion trends of 2 cephalosporins and their metabolites in Beijing You
chicken by ultra performance liquid chromatography tandem mass spectrometry (UPLC-MS/MS). Methods The
samples were extracted with acetonitrile-water solution (4:1, V:V), purified by PRiME HLB solid phase extraction
column, and determined by multiple reaction monitoring (MRM) mode of UPLC-MS/MS. Results Within 0.5 h
after dosing, cefpirin was rapidly metabolized to deacetylcefpirin in Beijing You chicken, and both could be
eliminated within 48 h after discontinuation. Cefotaxime entered Beijing You chicken and was converted to deacetyl
cefotaxime within 4 h; Cefpirin could be eliminated within 48 h after discontinuation. Deacetylcefotaxime
concentrations of 27.2 and 14.5 pg/kg were still detectable in the chest muscles and kidneys 120 h after
discontinuation. Conclusion In the case of rapid metabolism of the original drug, which is not easy to detect, the

detection of the primary metabolites can be used as an important indicator of cephalosporin antibiotic residues.
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S AL VTR K ME N 73 25— | 28 AU R 2K
PR, HABIETEYER p-NMEHEE, BT p-INIEiR
PR, BAT . mR REE . X B-INMERGRETT 2 R
FoE SRR, B TGRSk A DT AR Ak e 5
TE SN WA A 43 SR S A Bt B TG M 1Y) 25 T RE SR AR DR AR ER
X LRSS AE 5 L R At JEHe R R AR

FAMFBER 176 S A OWE, AR5 HE ALY
ANHZ5ih, AMEEEATE SRR, Kbkl T
2005 EAEAAE AL AR 560 S48 82y
Mo BRAERE 1 H S SR, TR R A R
I RTT R0, ASHE G ] A] A2 S BUE Sh ik £
it PR BRI 20 BT 2 e T RS, s g 2 4 LR
o T EATE B 32 B B TR b Sk A P R S AR E vk
B R, SR RN A AR R R A R A
AN SN N I T SR AR B R 2R BT AR R AR TE 1 BR AR
e, ANSEEE 5L 5L B HUR) (Food Drug Administration,
FDA). WKW HAH & 51 R WThRLE 24 A vh Sk A DAk e
RERE R 508 100, 50, 30 pgkg. [N, BRELEHE
A P SR AL DT AR 5k B I DA Sk A DE AR A 25 B
SKAVCARZ AT H TS UM KA G E PR ZUL AR
Sk AL 78 S B bt bR B R AR AR DG HLE

ORI Bl W D5 B e Ay, A RO Sk A TR R 2 4
AR B B SR AR b T BEAFAE AN IR A IR, ikl
X AR A S HL AR B R A3 BT e o SRR S HUAE R
FEHR AR, R H i, B A, it
B A U TG P BEAZ Y — G AR P aR B A AL o) B
B, 8m, BRI T SRR S Sk ATk | SR
CEAE AR O B T R AR 2

ATV S AIVCAR | Sk AL B H— AR o B bR
W, XA S R R T A S 45 2 g U T s ek
A 7R e 2880 AH €4 35 £ K BT 1% 75 (ultra. performance liquid
chromatography tandem mass spectrometry, UPLC-MS/MS)
G324 )5 120 h N BAILEA . AR S rp Sk A DT AR
KBTS AV, S AIBE NG f 2 20Tk 3k 6 i 5% BA
i, DU AR 1A XS AN [ 2 2 b R ke 35, Al
LT 7 W A PR AR S 7%

2 MRIEEE

2.1 {UEE5EERF
UPLC XEVO-TQ MS HU5H8 = 3 TAH (633 B S i AL (35

[ Waters Z37]); Acquity UPLC HSS T3 ffi#:(2.1 mmx
50 mm, 1.8 um, 3&[E Waters /A H]); MDF-C8V 1 TR ARIK
48 (H 7S Panasonic 23 )); CR22G 15 34 15 B5.0HL( H A< Hitachi
/v H); Vortex-Genie 2 IAFEIR & 435 [ Scientific Industries 2
), KQ-500DE Hids 75 il il v i (B 1 L1 ol A A2 A PR
fl); N-EVAP112 Z AL (ZEE Organomation /A ).

SKALVCAR(ZEE 98%), KABENT (LEEE 95%, H Rk}
BN, 5 OIS AIVCAR | 25 2 kI S F e s (2t 1
95%, MERTRCAH]); KABVCHEH(LEEE 95%, LRt
YR A BRA T, SABER N AiE 92%, JbaTissR R
K BHE A B2 ) o

I (ikal, S Fisher AR]); HRR(GEAL, AR
B A PR/ ), PRIME HLB FEIAHZERAE(6 cc, 200 mg,
Waters 22 F)); 0.22 um FAHLRIENR, S£36= KRN Milli-Q
HBAK
22 ZWERSY
22,1 ERELH

RN AK=4:1(V-1) 3 SIS Ve bk | ShAamklls . X
LTS FDCAR I F2 TSk AW i A iffiti 75 1000 mg/L,
BT -80 °CIV A%,

B 0.1%HER A K R B 0.1 mL AR T 100 mL %
BT, WK ERS 100 mL, AR & 0.1%H i
H 2B v L T VR AR T
222 BELEH

ARk S Acquity UPLC HSS T3 k(2.1 mmx
50 mm, 1.8 pm); #EAERE: 10 pL; Al 40 °C; WEhAH: A K
ZIEE 0.1%F W), B N7KAH(E 0.1%F R) . PrIBimE s
1 7o

=1 SERBRBER

Table 1 Elution gradient table for reference

Bf)/min  J#/(mL/min) Al% B/%
0.0 0.3 5.0 95.0
1.0 0.3 5.0 95.0
3.0 0.3 40.0 60.0
5.0 0.3 40.0 60.0
5.1 0.3 5.0 95.0
7.0 0.3 5.0 95.0

B B4 HIE 2.0 kV, HEFLHEE 30 V, BAK
SIRLEE 500 °C, RV FIAIRIE 650 L/Hr, 4FLURE 150 L/Hr,
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1§ %< % 700 kPa, ESI,
Bongk 2 s

£ SN W (MRM BE20) . S

*2 BRABAEZRAHIHRESH

Table 2 MRM data acquisition parameters for cephalosporins

BTR fE R

(m/z) fewt/v  BER/V

(laeg? Pi iV

SKHIPCAR  CysHsN;O06S,  423.9>152.1/292.2 32 30/20

SkAEls  CH o NsO,S, 455.9>396.1/125.2 12 10/54

RO CsHsN30sS, 381.8>152.1/111.9 40 34/32
%@E*A‘ 150115IN3 U502 . . .

EAy e

S e Ci4HisNsO6S, 413.9>126.0/241.1 40 36/16

223 BHEHFTE

SERG S A AL SSRGS, 18 (130 B #k). SEHEHT
AR ESI AR, TIATES 2.5 mL ABERK, W
24 h R R AT, ?%/fﬂj‘au 1 d 82, KLRAgs N 3
éﬂ STRRSEEGAH, 3 W, AEHAY; KMICHRGA, 33

; ShAMENG A2, 33 Ko gt 2 R A A R K oy
%IJ}E%/“’%@E‘J%@MHHM@H%H?C

SR DC AR B Sk 60188 fis 2 2 20 43 A e i, RS ALY
H51(60 mg/kg), HEEY) 3 d JRIFTRERCRAE . 2 1SRRG

BTN 4 mL ZHEKIEW(4:1, V2V), W 30 s, TR
X 30 min J5, F 4 °CLL 10000 r/min &.0> 5 min; B 2 mL
W, I/ PRIME HLB REIMZEBCH: L, LA 1 mL &
0.1% RN 2 B -/K IR (5:1, V:V)BEBE, Wede 2 Wi,
FTHIEAREARLE 1 mL, H01%FBKERERE 1 mL,
i 0.22 um AHLERIENE, UPLC-MS/MS MUK

3 HR5WR

3.1 FFEREFWIE

UPLC-MS/MS 550 A5 5 P REB 58 BT AL 5
%JT/JE/EMX%%\*EB#%E»M“B’JJF%}L, il 5 S 4 R
PRk VERR e 2R . SkAUPCAR Sk s K A 7E
5~100 pg/L HEETEIEIN BRI LM R, LMK R
KT 0.994, W RN 3R 5255 Sk 43 il 1] B JILIAL . FFIE 2
BFRFH TR 5. 20 F1 100 pg/kg 3 YR (n=6), HEATRE SR
AR, LR L 3.
32 HBHIE

Xof HES 00 21 (4 g JULFAY © JFF U 5 AR i o 49 A H s
FVCHR ., Sk fis AR & ST SES fDe Ak . s 2k
e AERT
3.2.1 kFaIEiRA 4

X S AVEARES 25 20 () AL H S RS ALA LA 60 mg/ke

(255405, 1. 2. 4. 6. 8. 12. 24, 48. 72. 120 h b SRR AIVEAR 3 d J5, XSRILIA . A i b Sk A
HLECH, g/,\ﬁ-ﬂgﬂ 3 R, AR BBk LA . TP VAR Je 25 Mot 61 DU AR 5 B St A Tl e, H R 21
W, AR an B R AE R B bR sk RE AR A A i 1 R,
224 HRETARE W, TR B ) A, R A Al B2 LABS (] (h) A X 4 (1g)
RFREL 2 g W PARESE . 1 g W IFEAS B AR T 50 mL A FRM .
#3 IMERLREZRRERBYE 3 MEER RN EUE (n=6)
Table 3 Recoveriesof cephalosporins and their metabolites in three samples (n=6)
FE i LAIE 5 ug/kg RSD/% 20 pg/kg RSD/% 100 pg/kg RSD/%
KA PCHR 86.93 2.84 109.04 2.74 97.41 1.62
‘ K AEE N 84.40 3.97 84.18 6.17 91.47 3.04
an it 2 1t Sk AL R B 97.60 4.52 104.42 3.92 98.68 2.94
JIE 2.1 3K SR T 94.53 6.20 96.14 7.86 103.14 2.45
SLAEVEK 87.60 1.92 92.59 2.59 92.26 6.21
Sk AEmE N 83.80 1.93 96.29 4.54 104.27 3.61
i JI5E 2 T S 6 IR M 85.47 2.98 97.41 1.58 102.88 4.81
Jit 2 Bt Sk FELE N5 87.13 3.71 93.25 2.46 101.30 6.09
LA VEHR 95.97 4.02 85.40 7.35 98.85 2.44
.- S fevE G 93.87 2.71 88.65 2.01 90.37 4.45
i B8 2 1 60 R M 84.33 8.79 91.20 1.93 98.22 7.97
B8 2 1 FELE 5 101.33 9.49 78.38 6.89 98.02 8.28
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= ] M g o S HUEN | 2
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2 fgg: o ROBASHIIEA zggg 3 % 3000 +§@fg£ e 30000 %
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SKALVCHARI i (n=3)
Fig.l Dissipation trends of cefapirin and deacetylcefapirin
in chicken muscle (upper), liver (middle) and kidney (lower) (n=3)

SLALPCARIE A SIS AR N, ZEAF 2505 0.5 h, MaLPA Al
JHEIE A R 24 9 5% B R ARAIS, 4331028 9.2 1 28.3 pg/kg; BFE
Hk B O 877.2 ng/kg. 5 SR SR Sk A VAR
AFaE, S, B L PR R 2 R 2 % B R
100~400 15, Jorf, FFUEAEN XS R ZAWERE, KB

S AVC ARt gk B R LA P R 10 A A4 o [, SE
TERH - AR e ) Sk FLVE AR 25 2 B Sk A DT AR AR Hh T
U (A 00 (L e i UL PR A

S A6 DT AR Jeg JIL PR R0 TR I v B R ARG, B A ) 2
A W RS AR B E P S AR VT AR X A, B
[ HH & R R, FE1S240)5 2 h ISR T 85%. O Mi3kski
VEMAEIR 25 4 h INBRRE . 15 25)5 48 h 1E R LA K5 IIE
T it R R BB A Sk PR DC A B2 25 2 TR S AV AR . SCIR SR
B 11 AN B S A B2 £ T 3 Sk A VE AR g B B T R I
150, 100 HH T2 A A 1 T o T A R B P
322 skiaeEigehhin

X Sk 7 fi 25 25 2 1 AL B S R ESALA LL 60 mg/kg
LRSSk MET 3 d J5, XTRNLPY . R IERE S sk
WE NG Je 2% 2 TRk O 5 (9 5% BR St EA TN, R gl 2

2 ML CE). AFIRCR) . B IECT) Sk Al F 2 Z Ik
FEUWERT T e (n=3)
Fig.2 Dissipation trends of cefotaxime and deacetylcefotaxime
in chicken muscle (upper), liver (middle) and kidney (lower) (n=3)

SLAmE G E A SCRSIAR N, 7E 6 h PR L 2
Tk LS AOE fis . (5245 0.5 h B, FIALEA) o B U v B 24 K
RprPrsk i Al e, 523500 157, 1.0 Al 25.1 mg/kg;
R4 91k 3.8 33.2 F 62.3 mg/kg. MafILP b kTS
2 B AR, SORARESE R AL . JEEE 3 A
BT U B2 H AR T B v I O, 0 Sk A i
A RRGE, FLM LA b A A Sk 0 A 2 2 s
PEVI T S AR . 4255 6 h N, 3 FiRE & b Sk e i
D2 B A ok B R . P20 48 h, TERONLIY . R
JIERE b o R BEAS TN Sk MRS . 55255 120 h 75T G 30
B UL A P 2 2 T 3 Sk R fl5 R B kg 27.2 i 14.5 pg/kgo

TR FULEAS « JHF 5 I e Sk o 9 s 5% P it A Sk PR DT bR 465 24 4
o, WAL v Sk e fis L 2 R Sk AT AR 107 5 A2 AT, U
A Sk e s b Sk e AR AR e, aniEl 3 R, SkALUC AR
S FELME 5 3 e REAZ I M S ASTR], Sk FRLDTMR ) M55 A BETE Bl
PR R, Sk AIME RS MBS - AR EE . 243 . BREUDUE
VLI 2R P AR, e — e ek &R, 15 3k70
WE 15 J FLA I 0 4 Sk FE DEARFRE o
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Jig i AR 2 AR S HEE AR, e ) 2 AR
T AR IE L = T M WU R, HLEE Sk ARk K 22 2
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T s 24 L AN A P T 3 38 vy AR A A

1
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b: Sk FEEN
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Fig.3 Chemical structure
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ARHFFEIRER T L AIVCAK B 2 2 E I Sk AT | 3k f e
i B 2% Tk e S R 5 7 0% A PR RS R IN 0 S e e 25
FW, SkAIVCARIE ASZIOXS AP, FITE 0.5 h PR FE b
F2 LTRSSV AR, 7R L PR BB e v, Sk LT AR % 25
SR T VT AR, B S a4 24 5 48 h IR T4 i PR . Sk Fame
Jig i ASZIRXS IR, 7E 6 h YR 5% R Rtk 90%, T TE(S
25 48 h SRR AR TR R . (HI524)5 120 h 75 RTAS i g
LRSS B 2 2 mh 3 Sk fusg s, HAR B a0k 145 R
27.2 nglkgo HBETTHL, SkENT & 2 2 EIE Sk f e i H Sk
VIR e 2 2T B S A VE AR E

AWFFELE R LY, 52505 0.5h, WASIRANKINLA . JT
B A 25 RIS FRVT AR | Sk fLE NG K 2% 2T 3k Sk T
Ji5 B0 I v FEAR 8, R b A2 B T RE S UPLC-MS/MS
ThEk, IR AR KTE Y. I, TEAE A
S, ALIE MR A 2, RIS BB ] A, R
PRS2 JE 6 h PN AR SRAE L, LU T A5 20 s PR iy J5 25 540
LIEY/BORIER i RN

R, 2 S I 2 il v Sk 76 DT bR R Sk F 9 5 5%
B AR SRR, N FT 4 FE AT SURIBR T R AR
SRR T A ST B R W Ak e s i 2 i —

FACH L SRS AIE NS, 55 J5U 2 R EEAEXS Y JULPA ZH 21
IR HE PP B B I TG, AT 2% pE e A ) B — A Qi
VR SR AETE R DA RARE B LB R, XSGR 1T
B 2 A AU I A, Rl S F A —
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