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HRIPGHNN 76.4%. 101%, 62.4% ., 61.1%. &5 ATERBUER . HEVEL, i esLes PREEER
B BRI A€ o

R HER, BAHABUME; B0k O - 0E ks, 7L

Determination of chloramphenicol in rubing by ultra performance liquid
chromatography/triple quadrupole tandem mass spectrometry

MA Xiao-Nian, LIANG Zhi-Jian, LI Yi'

(Kunming Center for Disease Control and Prevention, Kunming 650228, China)

ABSTRACT: Objective To establish a analysis method for chloramphenicol in rubing with ultra performance
liquid chromatography/triple quadrupole tandem mass spectrometry. Methods The sample was extracted by ethyl
acetate, then the results were analysed after C;g column and MCS cartridge purification. The objective compounds
were separated using syncronis C;g column (100 mmx2.1 mm, 1.7 um) with acetonitrile-water (0.05% ammonia) as
mobile phase and analyzed by mass spectrometry in the negative electrospray ionization under multiple reaction
monitoring mode (MRM). Results The results showed that MCS cartridge had good recovery rate. The detection
limit of chloramphenicol was 0.004 png/kg, the limit of quantitation was 0.01 pg/kg, the average recoveries for spiked
levels of 0.10, 0.50, 1.00, 10.00 ng/kg were 76.4%, 101%, 62.4%, 61.1%, respectively. Conclusion This method is
sensitive and repeatable, which is suitable for the detection of chloramphenicol residual in rubing.
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HAVHEZEE 3 KRERGEIARMSED. 2. Bk
Mz —, Exm e 500 ZAEMP LN Fup TR
FISRIGMLIX . R A B XN B HFRE, 8K, 3L
PR AW LR, B aduk, BRI, fHouny
WEE, CBEBRIaEENRalEaERml, T2k
e P Bl TSR R, X R 28R
2 i E G YA B AR A RIS R . R
ZEAYD IV G V5 R BE RO W A i 2o 0 B TR e I ik
. EIRZETIBAPUER Y I PIERISAE R, 1 B EL IR
PR A i YA W A R R A E R
A, %% E (chloramphenicol, CAP)J&) 1&HiER, fefl
Wl A BB BT TE A, 2 R T s A R G M e 1 YR
57, FRRE M T A LR AR (0IRYT, DN Z) 4 K s il it
PHESEERRE . B TEE RS EAA: RS A
KR P A B = AESE R, 1999 48 9 A 13 H i AR
FEARM A RAT T S bl 5 2 i 5k R B A ) 1©)
BB, ME T AERENG 'R &AL
ko

BT, 2 3 2 8 A 2 U/ SR AT i A 3R Y
E70 N ¥ LA ey 7 R [ RN 37 S I 1 [ RN
PR - A I R L b S R A
FEEEILRE, ARMFSEXTEH T Cig MCS 2 FEAHZE TN Y
PRICICR, 38 F 58 /N S8 B AR E R Of B BB T e Hh L
PR HE N MCS MCS BEAHAE BN ) 308E R SILICA+
PR Ac e B, A b PR IRUBGE 1L /AT, o TR S
ABRZIMBERER T, ABEREWMHREE SPE /MEL,
FCAZH A3 I /M . T R B R SRR S VR
ST SEBA PP SR8 aifb g AR
T MCS BEAHZEBUNMEXTFE 5 5 8CR, DU 2L Eh
AER MM E RS K

2 MR5EREE

2.1 X5

QTRAP 4500 Jii% s #1{L(3EE AB SCIEX 2AH]);
Agilent 1290 &5 %0 A 4354 (36 B 2 HER B A H) ),
3HI6R1 BIEfE & 2 O VR B O WL ma R PE A 2o 25 A
PR/ )); SHZ-82S HIR3% wir (4 M 4tz F- AU S il i A7 BR 2N w);
RV 10 HEFE78 &AL (T TKA 22 7]); Auto EVA-30 &AL (E
[¥l Reeko 2\ F); BS 223 S HLFKF-(0~220 g, d=0.001 g, [
Sartorius £ [1); VM-30 % Jig 5= ¥ % (3 B K3 A Al );
Cleanert MCS-SPE [ AH#EHU/IME | Cleanert S Cy5-SPE [i]4H
BN (LT Agela Technologies, 500 mg/6 mL).

A WTRVIKRANY, %K. A% K-D5
(100 pg/mL, NHAELE 3%(k=2), I5BFH-FEF R L),

Wl 2R MS((ai%al, 265 JT Baker 23 w)); SAbEN(M 4L,
ERADEA ) IECHKE ZKG T, JoE KU L2
BHEEBRAR); LA Milli-Q 4K,
22 ZEWHE
22.1 AFEBERELH

YRR R U S EARMEIA W 25 uL, W EMEIEER
2 100 mL, 35 25.00 ng/mL BY5E 5 5 M B . MR
A FE-DS bRUETI 20 pL, AW BRI E A E 100 mL,
3] 20.00 ng/mL H5 B E-D5 W . ARAER BT
4 °CHMF TR
222 HamehRI

B 10 g(KEH 2 0.01g) B BTl M FLYFEE L T 50 mL &5
L, INE&EZE-DS PR W 100 uL, FINZRR
20 mL, #E% 15 min, 5000 r/min &.0> 10 min, X ZHERZ W8
B0 0 20 mL ZFR 2B R RE 1k, A9
2 IR, T 40 CKBIERZA L E T . H 5 mL 4%% 1L
TR AR Y, N5 mL IECEIRGIES 1 min, HHE
GYZE, FFEIEC K. FNECHE S mL, FEEHREC1 K, B
I T
223 HSehEe

Cig & MCS /PMERRYKH 5 mL HIEE . 5 mL /Ki%4k, B
R B Cig S MCS FIAZERUME, 5 mL 7KiksE
T, FEA S mL FEERGEDL, WOREVEDIE T 40 °CTFASR
T M 1.0 mL HESAMR Y, WHEES), i 0.22 um U
fi, AL O - AR B 3% (ultra high performance liquid
chromatography tandem mass spectrometry, UPLC-MS/MS)
ME
224 BLEH

(1) g

Syncronis Cyg {841 (100 mmx2.1 mm, 1.7 pm); i3
A A 0.05%%0UK, FEhH B: 20, BEEVEBAL T E 1;
W 0.40 mL/min, MAFAFE]: 5 min, FEREIAFR: 5 uL, 4%
#: 30 °C,

F=1 ORENEREAR
Table 1 Mobile phase gradient elution

Fif 18] /min 1% 0.05%27K/%
0 10 90
0.5 10 90
2.0 90 10
3.0 90 10
3.5 10 90
5.0 10 90
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(2) Fuikseit

BT %S 2 7 (electrospray ion source, ESI-);
B e iy =X 250 T (multiple
reaction monitoring, MRM); HiZ{HLFE: 4.0 kV; & FIRIEE:
500 °C; W% &Ik A1 50 psi; FHBLINIA: 50 psi; AR
JEJ7: 35 psi; HABSHILE 2.

®2 BUEYRIESH

Table 2 Mass spectrum parameters of various compounds

BT BB T (nlz) T T (mlz) EERIE/N R E/V

. 152.0% 70 23
AER 320.9

256.9 70 16

) 157.0* 70 25
AEE-DS 325.9

262.0 70 16

TE RN E R T

3 HREDM

3.1 FgEHihi

HRIERFN A 2k o, 7 GG R M % -D5 bRifEn;
FRWAE ESI-RE T 43 BIHE T B S b . SERR G254
M o7 588 B A R 1) m/z AEAE R BRI F T4, I
oAb L R IR R . IF4E MRM B ILAL TR
SO ETFRIRE . BES. AR,
32 BIiEEHMmt

AR EEE T Hypersll GOLD 5% 45 (100 mmx
2.1 mm, 1.9 um), Syncronis Cg @ i%FE(100 mmx2.1 mm,
1.7 um), &% Hypersll GOLD 43545 (100 mmx2.1 mm,
1.9 pm)sr g, kR sE, BRI, &M Syncronis
Cg fi%HE(100 mmx2.1 mm, 1.7 pm)srEif, @ikigis 3|
R, VIR, WG, JEZR M i AR, Seaer
fRoA i BR

AR E B SIAHET 5 B2 S, Fr A
T 0.05%% /K I HA BEE AR I G o AT, 14
RS . i, G BEMR I EFERER, RE®EE
0.4 mL/min Jiii#. B 1 4 1.00 ng/mL A5 EbriER R
MRM 3£ .

7000/
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Bl 1 AEFARME MRM 5E
Fig.1 Multiple reaction monitoring chromatogram of
chloramphenicol
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ABEBRMETK, DETLRIER. T, ZEEE
BLE R e A h RS R O 2 iE s iR
B Herh, 2GR R, HAEE TR RERHG, H B
Wtk bR, HERIUR & 224 £, i 1R 4 Be i o,
PR S A /b, SRR R, BN, BRET A
TR O LR AR BUAT AT DL KBRS 1 AL 2
B AR08 A LA U T4 e 1),
34 [EHEZFERNEREE

AMFFEHATT 0.10, 0.50, 2.50., 10.00 ng 4 ~7KFHY
JFREICSEES, AT Cig S MCS 2 Fit AR AL UM S5
BHENEEAES . 45REH MCS BEMAETUME 4 1K
B RN S R 75% A E, T Cog BIAREEBUIMEFE R KA [1]
WCSE B RCRAE, PICRAL T 50%. LR R L3R 3, i)
SEG B e MCS A ZE UM S TR S Ab

®3 2 MEEEREREWE
Table 3 Recovery rate of two kinds of SPE

Cis MCS
Jinkr & /ng
S EMg  BICR/%  SEEMg IR /%
0.10 0.0454 454 0.0887 88.7
0.50 0.427 85.4 0.386 77.2
2.50 1.52 60.8 2.04 81.6
10.00 8.92 89.2 7.61 76.1

3.5 FnfErhZk. KRHRSESR

FHH s S R -DS A 2 An e TR #8 n 5
#HHR-D5 2.00 ng/mL, FHEERSHIH 0.01, 0.05, 0.10,
0.50, 1.00, 2.50., 5.00. 10.00 ng/mL HIARE TAFIEW, 7
i3 AT A HE B UEAT IR, AR vV TR0 B vk B M A Ak
br, AEERSHEE-DS WINEZ L AR ARz il b v ih
2, MBI MR HRILE 4, ke
EFRA 0.01 pg/kg.

x4 [ABEMEKMFE. BXRE KHR

Table 4 Linear equation, correlation coefficient, limit of

chloramphenicol
EW TAEMZ ASERE K R/ (ng/kg)
AFEEE  Y=38259.6X+436.0  0.9992 0.004

3.6 BEERERE
SABE AR MCS FAREBUNME T

=
A
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IR RIS ARS8, A5 R ISR 5. Rl I, MCS [ A A HR
INEETE 4 A ACERIIAR ISR IS REIS R 61.1%0L E. 454
PR E AR O RIS, B MCS SR AU NMEA
SR GFRER R, E TR SR R AR AR R E
Pl 2 A FLOFRE A BRI EE ZR 10 MRM 35
x5 SBREFEMARKETRIMAREIEE R AEX R ERE
(n=3)

Table 5 Recovery rates and relative standard deviations of
chloramphenicolat different spiked levels (n=3)

Hs¥r  fnkrK¥mg  SLilfE/mg  ECR/%  RSD/%
0.10 0.0764 76.4 9.6
AER 0.50 0.505 101.0 5.9
1.00 0.624 62.4 55
10.0 6.110 61.1 6.9
1500
2. 1000
9
)
=500 !
A A ri \ —r
() L L A '-r....w.:tl:'.‘-'-";::".;LL..-._..-..,...._

05 10 15 20 25 30 35 40 45
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2 2000
k)
b
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0 |
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Q1/Q3, Da
B2 JmsEE Sk R

Fig.2 chromatogram of spiked sample
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