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W OE: BR800 SR0RH G- B R A T AR L HIRER . WA E 3 AR SE
BRI, Bk HEMHEA SR BRI SRBURZE T 5 FKE R, SRR &1k,
BB A A2 S i W A% 2 (multi reaction monitor, MRM)AGIN, DAL ES Bsf [R] AR AE B8 X @ 1, AMniE &
AR AR FEMEAREHETE 0.05~1.50 ng/mL, HFHPERTE 0.25~7.50 ng/mL Y70 [l A S B R AP AL G R,
HXRZE (R T 0.99; JriEk Ry 0.1~0.5 pg/kg; 3 F@EE R IEZGW UMK 0.1~5.0 pg/kg I, ~F-1[a]
A 90.8%~108.2%, AHXFTARMENNZE A 2.4%~9.8% (n=6). L& A ikkEhRTACFR T B, MERATE | K59 5 A
REEBAT, & TR N R SRk .

KA M A RORAR - BT, N WER PINER, ORI

Determination of chloramphenicol residues in pork by ultra performance
liquid chromatography-tandem mass spectrometry

LU Chun-Sheng, MA Li, ZHANG Xue-Bo, YU Ai-Ping*

(Shanghai Chongming Institutes for Food and Drug Control, Shanghai 202150, China)

ABSTRACT: Objective To establish a method for the determination of 3 chloramphenicol compounds
(chloramphenicol, thiamphenicol, florfenicol) in pork by ultra performance liquid chromatography-tandem mass
spectrometry (UPLC-MS/MS). Methods The samples were extracted with adding ammonia ethylacetate, and the
extract was evaporated and re-dissolved with water. The target compounds were detected under ESI-and MRM mode,
identified by retention time and the ration of characteristic ions, and quantified by external standard method.
Results Chloramphenicol and florfenicol showed a good linearity in the range of 0.05 ng/mL to 1.50 ng/mL and
thiamphenicol was in the range of 0.25 ng/mL to 7.50 ng/mL. The correlation coefficients of the 3 compounds were
above 0.99. The limit of detection was in the range from 0.1 pg/kg to 0.5 pg/kg. The average recoveries of pork
samples at spiked levels from 0.1 pg/kg to 5.0 pg/kg were between 90.8% and 108.2% , and the relative standard
deviations (n=6) were between 2.4% and 9.8%. Conclusion This method is simple, accurate, precise and sensitive,
and suitable for detecting chloramphenicol residue in pork.

KEY WORDS: ultra performance liquid chromatography-tandem mass spectrometry; pork; chloramphenicol;

thiamphenicol; florfenicol

HEIRAEE: ARETE, AN, TR OB A2 B AR . E-mail: fenglingcaomei@163.com

*Corresponding author: YU Ai-Ping, Responsible Pharmacist, Shanghai Chongming Institutes for Food and Drug Control, No.109, Binhong
Road, Chongming District, Shanghai 202150, China. E-mail: fenglingcaomei@163.com



55 24 1)

BRI, S5 s OB G- R IR A D 2 3 A h Sl B R B 2k

8269

el

il

1 5

AEHELRGY R R4 R, HHBREANS
fife, R TTIZ I T sh A R (I IR YT . R
FEX ARG ERKR, HFEAER BB, xR
LA A = #E JURTRES iR B oy, L i T RS &=
GiARKRE M, BUEHRMIRE2E, 259 B EHEI A N 22
1%, WRAHERL R IRBEGHIE, 2FNALBERE
Ak, THABWLR, A B0 tiferpeAL, SR E
AR R R B R A R A R B X R SRR
Dy BT L, BT S A R AN E], (HEE PR,
FOR e R IE R M4 IR E R 235 5
AN R S S 2 R R R B ) R, AR
FERE R R A A e, BEE R AR A P R i AR R S
50 pg/kg, FARE N 300 png/ke!", HRTEAG LKLY
BA et ARSI 3 A SN (3 - B . ORI
PRAFUSIOL R A S VR, A AR A, H 2
Pl TR R AR TR S i, HAHA i - 0 3 1 7 A T AT
Ak, BRVEEB . AT HE O € - R I FH A I 5
P ISR R AR B, R SRR E B, T A
AR, DA 29900 i R FN AR, o A A 245 5% B i A
MRS

2 MRIEREE

2.1 RF XSS R

1290 UHPLC 6470 QQQ # = RV 2133 - HR K B
(35 Agilent Technology Z3#]); ST S8R WiEE.OHL. LP
Vortex Mixer % i€ ¥ % {¥ (3% [# Thermo Fisher 2\ #));
MS205DU +J74rZ—HF K-, PL2002 A4rZ—HFXK
SE-(Fi-+: METTLER TOLEDO /A l); Ultrasonic Cleaner #875
AR IER R A FBRA R, e 78 &1 (31 BUCHI
/v F]); ULTRA TURRAX (s S HL(HE [ TKA 23 H])

ZBRZ WG . HELHPLC, f8E CNW 2w, &K
(28%~30%)(GR, fH[E CNW A#]); T/KGHIRI(GR, FZh
LR A PR FD); 5256 7K A Thermo Fisher GEN
PURE PRO ffill & B84l

AEXE. FONEE. WEREREMSGIEHRT
98.8%, fE[E Dr.E A +l),

SEE AR AT
22 WK
22,1 FREERELA

WERNEAEE. PREE. WXE%H 50mg, HT
50 mL AENH, HEPFEEMIEHREZE, BRZRE
7 100 pg/mL AFRIERE AR . I P AT FH KRS B 2 T i ok 2
FIARHEVE T

222 MBELM

(1) EigE

AR W K=40:60(1&FRIL); Ji#: 1.0 mL/min;
PERERE: 20 pL; @ iE K : Agilent ZROBAX-XDB Cig
(3 mmx100 mm, 1.8 pm); #:i: 35 °C.

(2) Fuiksit

B B IR, A T
(EST-); Wadipy=: 2 sony Waill; &5 FIRE: 3.5 kV; 1k
RIEST: 45 psi; TSR 5 L/imin; TSR 300 °C;
B 11 L/ming ¥R EE: 250 °C; & F X,
Fragmentor Hi & S Rl BE T 0L 3 1,

#1 BIHEMEERESH

Table 1 Mass spectrometric parameters of the target

compounds
S B %t CIREYAY fili % 56/ v

) 321.0/152.0% 17

AER 110
321.0/257.0 9
354.0/185.0* 21

SR 120
354.0/290.0 9
356.0/336.0% 5

FARH 100
356.0/185.0 17

L RN ERE T

223 Hana

BUKI 1 kg, %Kz, 4, 5000 t/min 2J3% 1 min, FREL
ELSIRAARE(5.00+£0.05) g, B 50 mL RN ELEH, A
3 g JOKERIREN, ZBRZ M 10.0 mL, %/K(28%~30%)0.3 mL,
E 2 min, BWAELLIE(40 kHz)5 min, L 4500 r/min 2.0
5 min, B IS 2 mL £ 25 mL X000, 45 °ClieiEz &
T, FRBEIMAIFCHE 3 mL, WHE 20 s, FHIMAK 2 mL,
WHE | min, #ES)Z, B2 0.22 pm 1ERE, it
TRAH €6 % - R I T T A
224 KMXEZESMH

W—ERMAEER . FIRER AR ERE ST,
FHAKBC A & A B EFRIEE % % 0.05, 0.15, 0.25, 0.50,
1.00, 1.50 ng/mL, & HMEEK 0.25.0.75.1.25,2.50,5.00,
7.50 ng/mL MR GARMELAER IR o 43 il 3L I o W TR AR,
DIARHEVE IR T S RS AW W B R Ak bR, DS TRFR
YARKR, gatilbrmk gk, 1T bR 2 o B AR OC R AL
225 RKFwRE

BT BRI R IR JE MR N 1.0 ng/kg, HN
BHREWERN 50 pgke WESTHIRFE, B I A &K
(28%~30%) 4L, 2 JlIMAZ K (28%~30%) 0. 0.1, 0.2,
0.3.0.4.0.5 mL, HAxdie HEAR 5 A B A5 IARAR Sl VA T,
AU R AL 3R 3 4y, T A B - P34 T AR



8270 b A T A A 10 %
22.6  ECE A E IR so00. AR ——WREGR —— RS
B FRN 3 AR IR I R, VI L 22 TN
FURIEEHIEAAY 01, 03, 10 ughe: HMTRHEESE & do00] / :
BB 05, 15, 5.0 nglke, BEAHERE 6 FAT, e B .
BRI AR R, PSR IR e 30007 /
27 I I —
i = "
B A @ ERMBEAIEHE 1.0 ngkg, FIER §1mm J//ﬁ” I
5.0 pg/kg MNBRRESIAT, 10 °CFERAE, AMI7E 0, 4. 8. -
24 b SHERRIPHT, ISRE BERS T URIETRY, THILAN I — 0.1 02 03 04 05
s A FUKVRR L

228 REELIRE

I — 5 5 bR EAE A WO I B 25 F AR d b, ks
FIARINRE T, S b PR P ROAH (6% - AR I BT R 2, LA 3 %
W LU (S/N) YT 7 (R B S HE R o

3 #R55%

3.1t

SAHEZMBEIFEEEALE 0.05~1.50 ng/mL, HNERLE
0.25~7.50 ng/mL HREHEIN 2RI CR, SR 2.

R2 POERKFEXRY

Table 2 Standard curve and related coefficient

et/ A Bt T & 5 AR RH(r)
AR ¥=5295.004X+3.42965 0.99946
HIER Y=1027.931X+44.0091 0.99893
BAEH Y=8417.653X+44.6236 0.99987

3.2 FKFMKIGLEER

GERR, MR E K (28%~30%) SN, WA R
KLY IS . R EE R, SRAAI 0.3 mL
K (28%~30%)1E M AE S HR BRI, AN R L BUSCR i
5, SRR 0.3 mL B 0.4 mL 27K (28%~30%)1E Rk ik i
U, SR MBECRE HIREBGCE R, (AR 2ER, )
AMFFER AN 0.3 mL 27K (28%~30%)E JAt it HE LR
FUKT N SR RPN RIBOCR WA 1.
33 EERFMBEELER

SHZER R, RS U RS 3 PR R KA
TINKEH 0.1~5.0 pg/kg i, SF2 I3 Hy 90.8%~108.2%,
X FR UE i 2 (relative standard deviation, RSD) #y
2.4%~9.8%(n=6), B FIRG % B 45 BT . BN AN
KSR 3. FEfhh 3 P B R RPN ER S T
i B UL 2,

BT UK 5 IR U E R Y R O R [ (n=3)
Fig.1 Peak areas of the chloramphenicol durgs with different
adding ammonia (n=3)

R3 SBR HREZR. SEXBEEWRFEEE @0=6)
Table 3 Recoveries and precision of chloramphenicol, methyl
sulfamphenicol, flubenicol (n=6)

AW TR/ (ugke)  BICER% A FR R 2%

0.1 101.1 33

RER 0.3 95.1 2.8
1.0 948 52

0.5 952 33

HREE & 1.5 108.2 9.8
5.0 101.6 24

0.1 90.8 73

WA 0.3 104.2 47
1.0 103.2 5.3

34 FPREMLELHER

TARFESRTE 10 °CTRORAF, AR TRIHERE ST, %
FERE TIEE RSD N 1.3%, MG E RS TiE
FURSD H 2.0%, FARJEH & B T RSD hy 1.6%, 3
FEE R B EY e i & FIWETRFRLE 24 /N RSD 370
F 2%, SRR A B A B R A AR AN K
TR R ERUT ) gE R, HEASIATE T 10 °CF,
1E 24 h WHEATRE o AN [A] ERE I 8] kB 40 24 06 T BEUR GF
Frufidim 2z 035 4.

3.5 RYPESWER

Fie 3 A5 AE M G (S/N)RE R A 45 1 6 0 R ImAR vk B 7K F-
TR, SERMEREEREY 0.1 ngke, HK
BRI 0.5 pg/kg.
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SOr mamz m/iz321.0/152.0
40}

30F
20
10F /\
0

50
40}

FINEE 2 m/z 354.0/185.0

20

10F A
0

1 1 1 J

SOr sk % miz 356.0/336.0
40}

30F
20
10F

0 2 4 6 8
L ER B[] /min

B2 wER, WIEERMEAR S SR ik

Fig.2 Quantitative extract ion chromatography of the chloramphenicol durgs

F 4 ANEHFRELEYTEEERENITERE
Table 4 RSD of compound average peak areas at different
injection time

ANIF HERER TR AL PSRN e g v
ey (n=2) .
0h 4h 8h 24h RSD/%
AER 1833 1840 1811 1791 13
HIAEEZE 1497 1508 1455 1452 2.0
FARJEH 4421 4410 4387 4276 1.6
4 &
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