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Determination of trace chloramphenicol residue in beeswax by high
performance liquid chromatography tandem mass spectrometry
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ABSTRACT: Objective To establish a method for the determination of trace chloramphenicol residue in beeswax
by n-hexane pretreatment-solid-phase extraction and high performance liquid chromatography-tandem mass
spectrometry (SPE-HPLC-MS/MS). Methods The samples were predissolved with n-hexane and then extracted
with water, purified by hydrophilic-lipophilic-balance(HLB)solid phase extraction cartridge, separated with Accucore
XL C;g column, detected by multiple reaction monitoring (MRM) mode tandem mass spectrometry, and quantified by
internal standard method. Results Chloramphenicol had a good linear relationship with peak area in the range of
0.3~10 ng/mL, and the correlation coefficient was greater than 0.998. The limits of detection (S/N>3) for
chloramphenicol was 0.05 pg/kg, and the limits of quantification (S/N>10) was 0.3 pg/kg. The recoveries at the three
addition levels of 0.3, 1.0 and 2.0 pg/kg were 80.2%~105.2%, and the relative standard deviations were all less than
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8% (n=6). Conclusion This method is rapid, sensitive and accurate. It is suitable for the determination of

chloramphenicol residue in large quantities of beeswax samples.

KEY WORDS: solid phase extraction; high performance liquid chromatography-tandem mass spectrometry method;

beeswax; chloramphenicol
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BRA AR AR AL 20/ 5 T AR A U B R ORASRG H E
sk, RE . HAAT E % E R XS % 2451
AZE IR R R e 2 2 B, IR 8 T A G I A g B PR
0 R L E S E E MRPL(minimum required perfo
rmance limits){E Jy 0.3 pg /kgl™, Wl 5% | e T AHLL,
ELA NG M RE i, im0 B 0 3 0 R B LB R R (Y TR 2%
e et b GEUER 2R 0 R T XU B v o e P B AR R
FREDAR B AR, ke XT3 0% = i i R 5 P AR E R
PR IR
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TRAH €515 - A3 100 T JE VL RN e s R R A B R AT I,
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1 MR5RZE

1.1 UE5RF

Ultimate 3000 # & % A (,7%-TSQ Vantage —
VO B A A BB 5 35 1k AL (36 18] Thermo Scientific 23 #]);
MS 3 digital i JE & %5 (8 [ IKA 22 #]); MD 200 &R AL
(FU M BB AL B8~ 7]); Milli-Q Advantage A10 B 4liK &
S (EEB I, KQ-500B 7 i Be AL (B L 1 i
PR D) o

AR K (CAS56-75-7, 4l =98%), F%: K -D5(4li¥
=98%)(f ¥ Dr.Ehrenstorfer /A wl); FIWE. 1E L bi(fik4t,
% [E B KA /R A F]); OASIS HLB [ A BN (500 mg,
6 mL, E[E Waters A #]), [#HAHAMKIKAH 3 mL HEE, 5mL
KLk

S B0 it SR T R ) A Y- 5 B e 7 i A 7 Al
it WA .

1.2 #RERRRIEC S

FREUH B Z bR 10 mg(R5 1 £ 0.1 mg)E T 100 mL
FREE T, W R F € A 2 20, R AT K
100 mg/L MARHERG R . FIFF BERCHI AL 1 mg/L 1 Hbrfit
B, MR SR T B A 0 A AR B B AR L b o AR
W FER-DS VENFERL R APRIYH N 10 ng/mL, 4 Fil
PR BRI T 0~ 4 °CUKAE .

1.3 RXHEHE

IR RERE SIS, IKFERTAE 70 cCAA A IR AT
T EIRS
14 # ®

FRIBGRFE 2.0 gOR5H0E 0.01 @) F 50 mL 47 55 2.0 v,
HERIAIA 0.25 mL 4 F 2 -D5(10 ng/mL)NFRE B IA
10 mL IECBE, e B T SR FHRE 75 BV A 5 Ak S Jn
10 mL 7K HEYR % 1R B 5 min, 8000 r/min &5.0> 5 min, BUF
BKIZ, fEdib.

1.5 %

BMBGR AL IR B T OASIS HLB [ Al # b /M,
FEEWMW, S 5 mL Maikkek, HH S mL B/
K (2/8, VIV)FE WM e F AL /N, SRR, &5
S5mL PR CERVEMG, WA DR T 21 B s 0B b, A
Wk dn 2, EOE K28, VVERE 1 mL,
TRATJE 2 0.22 nm A7 AUAH I8 ST 08 5 FH F 03

1.6 kY

%R Accucore XL Cys #1:(150 mmx4.6 mm, 4 pm);
FEL: 35 °C; #EFEHE: 10 pL; P 0.5 mL/min. J2NAH: A
KT, B R B RS TR o 6 EE DR F: 0~0.5 min, 70%A;
0.5~7.0 min, 70%A~10%A; 7.0~8.0 min, 10% A ; 8.0~
8.1 min, 10%A~70%A; 8.1~12.0 min, 70%A .



1090 1% A T R A

12

1.7 BUE&H

EEET /AR = VE S K A1 DI W 2 ra [V 4
(multiple reaction monitoring, MRM); Hi, 1655 B [&: ~3000 V;
845 207 kPa; HHh’<: 10 arbitrary units; BAIEIRE:
350 °C; ZE&IRFE: 300 °C; fifES: (1.5 mTorr), A%
FEHNFRA TS SA S HER L 1.
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Table 1 Mass spectrometry condition parameters of
chloramphenicol and internal standard

Wy AT TET SLens  @EHEWE (REHE

‘ mz) iy IRV ey /min
20

CAP 321  152¥257 77 2 64

CAP-D5 326 157+ 77 20 6.4

TE R ERE T

2 HR55%

2.1 EEUATERE

U W P T2 B A0 R BB AN BRI LR iR 2S, Z iR T
ECBE . SR E A S SR R HLE R, RO TK.
L, ZME% R e, | IR ED . SR .
CR TR % % PSR BOA R JR B itk vh S R, T ERAM
PHFBIEEE, IR A R RBRIEBUR PR K R, DL
TN R 45 T P4 ad 2%, Bt AAR BF 58 R 2R A% 3 U
o AR e s AN B R AL T, ANFSER L IE O BEis
e Y IS i T KA TR B AR

AMFHIT T K. 5 0.1% M BRMIZKERAF 0.1%%
IK B KR 3 ol 0 0 e it b SRR R IR BUSCR . A
20 pg/kg KFF, & FhA R pH (R A7) 20 3SR HAE S
PRAZEE, DASFH IR A e SR BUA T LS . LR,
K FKAE MR BOA W BRI 90%LL |, 453 ULIE 1, fr
DL FH At K AR SR
22 BUEHFEE

M SRR T P 0 S R A AL B Ak )y
WA ARG ). IR F] 2.1 W HRBUA W
SRRV, TG v R AL AT B0 ) HLB Hgefh, Rl A
W9 %% T HLB /MNEAGE LR, S26% 0] HLB A%
B /N Yo e il v SR 3R Y 48 X RN R 90% LA Lo BT
PAIARWE 36 HLB B AHZE BG4 .
2.3 FHERZMTEE MG R

TEANF LI 40T, DI E RS HF A Z Nk

P BE HOAE A RS AR bR X, DASRER 35 R 3 AR 4 0 T
U IR Y, Sllbr el T2, 7€ 0.3~
10 ng/mL I 1Bl P 08 3 I T B2 AT et oG R, 4tk
X R ITFEN ¥Y=0.286385X-0.00152397, HERK KT
0.998.

= 20
~
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Fig.1 Extraction efficiency of different solvents

FEBAPERE S PR IR 2, i BRAS I 50 1 S 06 U ik
(86 FATYIRE, LA 3 R5AT 10 F5(5 M H (SIN)Y X I s i 7k
S R R ek BR (limits of detection, LOD)FI 2 &
E FR (limits of quantification, LOQ).Z5 %, A H¥%: LOD
{84 0.05 pg/kg, LOQ B 0.3 pg/ke.

24 FHIEHEWERMEEE

1E 0.3 pg/kg. 1.0 pg/kg F 2.0 pg/kg 3 PEINAKF
TR T A AR ERLE, HAKFERER 6 K. Wk
2, 0.3 pg/kg TNZKF B S5 2 09 My 82.7%~95.2%,
HH X #R HE I 22 (relative standard deviation, RSD)A 5.2%;
1.0 pg/kg WK R B IR R 80.2%~98.1%,
RSD Jy 7.8%; 2.0 pg/kg BANZKF-I G5 2 A4 i3y
98.7%~105.2%, RSD HJ 2.5%. 2 I GB/T 27404-2008( ¢
052 R LY B R ARSI ) A I 3 56 E 11
FH SR U, Ry LA 4 e s S B B S P SRR R R R 4G
I 2K
2.5 EErMEmNE

7 AR J5 A B - 5 R B 15 453 FLHE e ) i 2
FEAMP ALY 25 1 S bR i AR i SUER R AR R kA T
FE, BERRD], SPRFEM TP AR MR RN 17.5%, 1E
JTA R IRE G th S R B EETE 0.3~1.0 ng/kg Z I 51,
d 12.5%; SEIEKRT 1.0 ngkg A 2 4, 40510 403,
41.5 ng/kgo LA FECHEULI, e b SR FR ARG T A R T
A e )
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Table 2 Spiked recoveries and RSDs of the CAP (n=6)
TIK - /(ng/kg) [mTC% /% S (R CR /% TE% /%

0.3 89.7 87.2 93.2 95.2 93.7 82.7 90.3 5.2
1.0 98.1 94.7 91.7 86.4 83.1 80.2 89.0 7.8
2.0 101.3 99.6 101.0 98.7 105.2 103.8 101.6 2.5
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