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Simultaneous determination of chloramphenicol, florfenicol and
pentachlorophenol in pork by QuEChERS-high performance liquid
chromatography-tandem mass spectrometry
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ABSTRACT: Objective To establish a rapid method for the determination of chloramphenicol, florfenicol and
pentachlorophenol in pork by QuEChERS-high performance liquid chromatography-tandem mass spectrometry
(HPLC-MS/MS). Methods The analyte was extracted with acetonitrile. N-hexane was used to remove the fat. C;g
purification material was applied to purify the concentrated sample. The analyte was determined by electrospray
negative ion scanning mode (electron spray ionization) with HPLC-MS/MS, and quantified by the internal standard
method. Results The method showed good linear relationship in the range of 1.0-50.0 pg/L for analyte, and the
correlation coefficient square was greater than 0.99. The limits of detection (LOD) of chloramphenicol and florfenicol
were 0.1 pg/kg, and pentachlorophenol was 0.06 pg/kg. The average recoveries were 81.1%—115.8%, and the relative
standard deviation (RSD) was 4.2%—11.8%. Conclusion This method is easy to operate, accurate and precise.
Chloramphenicol, florfenicol and pentachlorophenol in pork can be detected simultaneously.
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#. % F (chloramphenicol, CAP) 1 # K JE %
(florfenicol, FR)¥JE 1S RIBT A R, X4 2PN . 4
PRI S SRR A TR VEF, BT 80T . s AICRE, 6 Bk
Tz AT a3 i Biia . SR R AR FA R,
S BE TS T AR, 1AL FA AT AT M . 17 2 E K
CA LA s RSP PG Eao i, JUH R RS
-3 14 W (pentachlorophenol, PCP) & HiAhh & & B A
LAY, ) 2 FER TR . BREFIRS BRI, A&
My Ak vk fe g, FREINK, Rl EEHATY
B, MNP NFIRG  EHRGE RS RGEE A
M, % E PR E B 55 AL M (International  Agency for
Research on Cancer, IARC)%1| -}y 2B 2580% %), HATE A F
ZEFE O, RS (P b s 2 iR ik
PR ) i Ae N RIEFE O TR A58 235 S e, 251k
HEENSY L HEER M AEABRMN, WHEREH N
A HA I A PR R )

HRE, B SRR T A v rp ) 5 S5 R AEOR JE
25 BRI 7 vk R R v ASOROR £ 1 - AR I BT 1% (high
performance liquid chromatography-tandem mass
spectrometry, HPLC-MS/MS) . S A% Bis B . Al
TR T I S 12 ) e A A I 9 A
A GB 23200.92-2016( £ by % A [E Z0RE SHPIRTE L Al
TR R R I AR - TS ) P ARk, &
FRMEHEE . BAREHE R AEB RIS L, BT
B €0 T TR B AN vk A, I R Atk . &
AT 18 5 7 Y i 3 R ) 43 e S i JE AT i UL H
FIEH e A EE . SR E LA 3 F s g

DLARE, SRTTH A 6 A o s A Z R

1117 HL SRR A IR . 5 I8 3 E SR iy
A PRGOS 3 24 ) 0 T 58 1 o 2 Sl A 1,
Fits T 2 PR, B TR TR, RCRMR . M

FAEE ., FOREE AKX 3 Fhigy Rk H 55 1
BRI E, (2B, PR ) oAb P R
X 3 AN AT LAY 2 B R ARS I A . AR, FEE
iy N PR S AG I 43 % SRR K ) QUEChERS (quick, easy,
cheap, effective, rugged, and safe)FifAt B L AR, 75
EPREE . B E . A T IRERACE, P On e
i, ASHIEFE N BUAT [ S A R A Ak B kAT
#3577 QuEChERS #+{k5 HPLC-MS/MS 6 434745 45 1)
D, [RIERIE A P R L U e R LA Y Bk
i, RREEEAE, DEMERPEER. BORR
R A B 5 W B R R 5% |

2 MRERE

21 MRS5S

ARSI T S 1T .

AER . R E . AW MEEZTACFN R NS
(CAP-Ds) S bRUEVE R (M E 100 mg/L, 2Rl 038
HIRAFD;, HFEE. O (ESaE, fH5E Merck AR, /Ut
L% (octadecylsilane, Cg)Fr bR (MAR Ky 40~63 pm,
60 A). 0.22 pm/13 mm Jé e s 20k (Rl 2SR AU A
FRASFD); SE = FK Atk .

API3200 AR BTIE I (£ E AB SCIEX A l);
UFLC & 20 W AH 3% A ( H 4 & H: 24 7));  Shim-Pack
FC-ODS {43%4:(75 mmx4.6 mm, 3 pm, HA&ZHLAF);
AL204 HLF R Mettler toledo 23 w]); /KB EMAL( F
P IOABR AR, TG16-WS & 2w g O ALOW e i
IR EAURRIE LA BRAHD.

22 (UESHEMH

Jo i B - Y PS5 £ 8 - A 5K (electrospray
ionization, ESI-); £ i Wil (multiple reaction monitoring,
MRM); & FIFIRE N 110 °C; WIS E N 5500 eV; B
FIWLEE Ry 450 °C; TS H XS WE 1.

R1 RESHSH

Table 1 Parameters of mass spectra

=27 5 53 15} 5] /min W IE %t (nmvz) S ARV RV i1 BE /e V
2.54 320.9/151.9% -8 -15 21
AF R (CAP) 2.54 320.9/176.0 8 -15 21
2.54 320.9/256.9 8 23 -11
BB AR ZE AT 2.53 326.1/157.0% -7 -16 22
(CAP-Ds) 2.53 326.1/262.0 7 -16 -17
SR (FF) 2.29 355.9/336.0% -10 -17 31
2.29 355.9/184.9 -10 -33 -17
2.96 262.7/262.7% -10 -15 20
4B (PCP) 2.96 266.7/266.7 -10 -15 20
2.96 268.7/268.7 -10 -15 20
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TRAR OB 4 F: JiE: 0.3 mL/min; PERE{RFH:
1 uL; WEhA: A Shalisk, B HEE, SRRV Sk 2.

®R2 EIMENERBRERF
Table 2 Gradient of mobile phase
I [ /min A% B/%
0.0 80 20
1.0 15 85
5.0 15 85
5.1 80 20
7.5 80 20

2.3 REPERRBECH]
A EEER . WOREE . T B DA A T
(100 mg/L)4% 10 pL, FZMEEZE 1.0 mL, Bl ok B
1.0 mg/LIRARUER R, BEAh, Sl i 10 pL S8 %1
R E NFREIR (100 mg/L), ZBERRE 1.0 mL, It
LA B R 1.0mg/L W INARH R, P2 O BB A
WETAEMR, PRk EN 1.0, 2.5, 5.0, 10.0, 25.0.
50.0 pg/L, TEARAHRBESHRAS I AR B 10 pL, AR
FEH 10.0 pg/L, DABCACLTilbrvE 2k .
24 FHEATALIE

BUH 6t A RE R 2 200 g, VIRAFIARKF 5 mmx
5 mmx5 mm /NS, FEFHBEREDLIERE, WERFRI 5.0 g ik
FECRE#E] 0.001 g)F 50 mL B.LEH, A 1.0 mg/L B A
FRAPIAE 10 pL, A 10 mL 201, FEIA 5 g &4k,
JEYRY 1 min, Lk 5000 r/min FYEEE B 5 min, ¥ FIER
R ZE 20 mmx200 mm BEESEE H, FIIA 10 mL L),
Fie FRRAEE G AR 1 Kk, AIF RIEW, IR B
A 10 mL A Z IR AN M IE O ke, IRIEPR 1| min, BUF 2

2.7¢4
2.6e4

2.4e4
2.2¢4
2.0e4
1.8e4 2096

1.6e4
1.4e4

1.2¢4
1.0e4
80000
60000
40000

20000 U\‘
0 0.51.0 1.52.0 2.5 3.0 3.5 4.0 4.5 5.0 5560657075
i B) /min

mlz 262.7/262.7
mlz 266.7/266.7
m/z 266.7/266.7

m/z 268.7/268.7

SR PE/cps

A1
Fig.1

ZIEAE 40 CFR/SRT, MERIIA 1.0 mL 27 #5582
B, B Ci LR 50 mg, WIEIRT 1 min,
0.22 pm/13 mm JE Je st ek v, B 2 il -

3 ERE5S
3.0 FRIERHRIERE

22 GB/T 22338-2008 #EFE M S K 1 W B X4
m'z 320.9/151.9 Fl mvz 320.9/256.918), ifij S eI v 2 30
m/z 320.9/256.9 MM R E AR, SR MIMTH i S & R AT,
ZWEI X AT RE AR T e, ToikE B e e, I
b, AHIRSE I S AT A AR T — R e Rk, B
m/z 320.9/176.0, AT A5 B A6 e 1 52055 2 N i v
P IE41, GB 23200.92-2016 H ) Wil B 744 4 x4 vz
262.7/262.7 . vz 264.7/2647 . mz 266.7/266.7 . mz
268.7/268.7, TisLbrfailirh &3 vz 264.7/264.7 TE I Hh
TR, R o A R , (HAE B AR B A
TN | FTR), S MR UERE v, b o BE 1 1
BB, IR T miz264.7/264.7, P4 3 %
W F X o FEIEE 22 I N W B 25 T X e, XA A A A
FLE L 5 HH ER DA R iR R R S S RO T 4, Tk
JRMSEULE 1,
3.2 BEEHRmK

FIEE T ARSI A ER B S A
RIS, FRAiK-Z . 5 mmol/L ZMRERIEW - . 4
JK-EE . 5 mmol/L Z FREFVR - F B EER 2 % B AR i oy
H B W R RZ R, 248 58 S SR P 4tk -FE BERS 3 A BAR W
W o7 A e ik, LG U4 4y, DRI, e afiok - A ik R4
KT, X AR AR R R UEAT T Ak, ik
JRRIZIELER 2, B 2 WEER . BRI H KA TE
254 Y 22 g W

1.7e4 2.96
1.6e4 |
1.5¢4 |
1.4¢4
1.3¢4
1.2¢4
1.1e4}

& 1.0e4f

i 90000

w5 80000 |

™ 70000
60000
50000
40000 |
30000

20000
10000 “JLtA o
0 0.5 1.01.52.0253.0 35404550 556065 7.07.0
e ) /min

m/z 262.7/262.7
m/z 266.7/266.7
m/z 268.7/268.7

AR AT TAA T 1 22 SO i i

Multiple reaction monitoring chromatogram of pentachlorophenol on different condition
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144!
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Lled}
1.0e4
& 90000}

800001
70000
60000/}
50000
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10000 -
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& /cps

K2 ZrpiiEagE

Fig.2 Multiple reaction monitoring chromatogram

33 HMmArCEEHRIERE

B EZ AP R A% R . BRI HE NIk GB/IT
22338-2008"), LI K K W A M By A O ¥ GB
23200.92-2016M", Sy Hr R A T 6 AH A€ BOH: A Ak
Dy, HAERI R, LA AE IOR: 9 B AS B
HEFRARBRA X 3 5 BRI 71k . AR5 RH
QuEChERS HWIHTALEE I ¥:, HEL T Cig AR HARY Ao
F.ORORIEHE K A B SOR . Cog 2 i AR AR
HAEH, WHERZE . IRIR . GRERSTEETHY .
I 3 o RAEH, EISCRTE 65%~85% W [, LM C)g M Hff
Xt 3 Fh HER A AR, B 3 R E AR
W B b, AN R T RE MR e A P A 2T, LAk
PRILER 0 B 0, BZARTHITLL C g B A AL 57

100

T i\P/‘i
60

ECR/ %

0 1 1 1
CAP FF PCP

3 WRBMFRNT E AR IR B 50 (n=3)
Fig.3 Effect of sorbent on target recovery(n=3)

34 FHAENZMTEESKUER

FRTEVOR BESE B R 1.0 ~ 50.0 pg/L B, HARMIRIA:
2R B R ARG R Ak 3 R, Horp Y S EAR
5N e, X R BRI (ng/L). ARYE 3 £5
10 AH(E M F(SINY AR T332 07 v A A s BRI R,
TR A S BRAe it P A IS H BR v 1 F AR S, T LUK
ZER M 3,
35 FHAERWERSHEEE

43 T B PARE S FR Ak 5o 0.4 2.0 1 8.0 pg/kg 3
AR IR S, R RN E 6 K, Z5RIE 4,
HOP 3 BB TE 81.1% ~ 115.8%30 Fl, A0 X5 7 I 22 76
4.2% ~ 11.8% U], J7 32 (il i rfi B FOAS 8 B BB A4 0 A
Ko A, S E R FHAMR I TR L, 25 RSB
AR B ETSCRTE 61.2% ~ 138.8%3E FEl, AR HR M 25 7E
3.1% ~ 32. 1% [, 55 PRI AH L v B2 ORG24 i
1K, BRI R 28 N AR ARSI 25 SR B i o BT i

®3 EAFEMEXEY

Table 3 Regression equation and correlation coefficients

Hir4m Bl )=y AHE R0 K H R/ (pg/kg) 7 B /(ng/kg)
AFEHE(CAP) Y=0.0131X-0.125 0.9986 0.1 0.3
FIEJE % (FF) Y=0.0469X-0.0284 0.9997 0.1 0.3
AT (PCP) Y=0.704X+0.668 0.9994 0.06 0.2

R4 ERADHEWENSEFRE0N=06)
Table 4 Recoveries and precision tests in pork (n=6)
Hiz¥ TRk BE /(ug/kg) S5 TR /% T /%
0.4 115.8 8.4
S75 K (CAP) 2.0 108.4 7.9
8.0 107.2 6.5
0.4 110.3 11.8
A (FF) 2.0 95.9 9.3
8.0 102.3 7.4
0.4 108.7 8.3
FHAW(PCP) 2.0 88.8 42
8.0 81.1 7.9
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