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Rapid determination of chloramphenicol residue in animal derived food by
high performance liquid chromatography-tandem mass spectrometry
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(Hainan Willtest Technology Co., Ltd., Chengmai 571924, China)

ABSTRACT: Objective To establish a method for the determination of chloramphenicol residues in animal
derived food by high performance liquid chromatography-tandem mass spectrometry (HPLC-MS/MS). Methods
The animal derived food sample was extracted by ethyl acetate, the extraction liquid was enriched by air flow, and
purified by n-hexane. The obtained target compound was separated by high performance liquid chromatography using
Poroshell 120 EC-Cyg (50 mmx2.1 mm, 2.7 pm) HPLC column with gradient elution of acetonitrile and water, and
was detected by HPLC-MS/MS with multiple reaction monitoring mode (MRM). Internal standard method was used
for quantitative analysis, and deuterated chloramphenicol was used for internal standard. Results The regression
equation was Y=0.177X+0.0008, and the correlation coefficient r was 0.9996. The limit of detection was
0.03 pg/kg, and the limit of quantitation was 0.1 pg/kg. The recoveries for spiked standards in the concentration
range of 0.1-1.0 pg/kg and the relative standard deviations were 91.4%-107.5% and 4.5%-5.7%, respectively. The
results of two batches proficiency testing were satisfactory. Conclusion This method is economical, simple,
rapid, effective and accurate, which is suitable for the determination of the content of chloramphenicol residue in
animal derived food samples.
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AR, WL BN A IR,
SR . AR TR . A ARER, Hobl) iz is T AR
SPBRRIIBR . (AEER RN LAREE, X AKA ™ E
AIRIVER, 2l sa mahfe, 50 RaEzm.
RREH 36 S HUE A i P E B R TRV R, H R
R R R A, B R FOR Y 10 pg/kg FEE 0.1~
0.3 pg/kg, & EARM AN & A ARG e M E R
KR | FRTE A s S AR B, B
INE R EEFIRB RN ks L, FER A aE
S M EREEST . A S FERE S WO
PO S 0 - R I T U I IR S v
I FRMA R, (B i FhAt R, e s
BH—E2s, EEME, B BB EL R, S
Rk . S-S, — T e A R Ak,
TR SIS R vk REUE AR BRI AR
(5% ER TG, A BRAG | b B R, e ERbE L
EE .

AWFFAR S FE Z FRUE T GB/T 20756-20062 1 AH (4,
AN - B RO T TR X R OB | Wi 3 i A Rk
SRk, S T — RS BRAC . AR FRfE R [l
A3 1 1 YRR A 0 - B ST T T A I B g U S R R
FREA R, ZOr IO . e, R E IR TP EER
5% BA AL A AR A ERE 44T

2 RS
21 & WS

1200 = 30RF (35 {3 (32 [E) Agilent Technologies A H));

API3200 =F PUZAT IR . Analystl.5.2 Software ([
AB SCIEX /A#]); AB204-S HLF K- [MFih-FTH 2 A%
() A BRZAF]]; TTL-DCI ZMAX (b 5t R 2R BB & J
HIRAFD; LXI-IB R K4 R 2485 0L, TGL-16G-A
AR ER RS ORI LR,

§.2% 2 (chloramphenicol, CAP)FRIEY) B (415 >98.5%,
f#[# Dr.Ehrenstorfer GmbH A#]); jRACEEE K (d5-CAP)H
FRE(100 pg/mL, f%[E Dr.Ehrenstorfer GmbH 23 Fl); 2R
SR, W, IECRE(iEal, JbaE R R A R D),
Milli-QA 10 B4R HL % BEFE( i) 5 S A BR AR, HY-3 2
IR G 2 (VLA S T R FRAANAR ), FHE LA [E
JRCEE R ) K AT BR A FT s S RRE S O TR R T ).
22 FWTHA

221 A HE
HORE i (B AR S UL BB 43 A8 IR O B i 8 93 ) FH TR

R LGS, TR T, FEH.
222 £ R

FRELZ) 5 ¢ 3WAETF 50 mL .08 H, A 100 uL
FR(HEJE Jg 20 ng/mL)F 15 mL 2.2 Z 15 7543 € 1 min J&
5, HZDhkGH U R KHBEEEY 5 min, K
4000 r/min 0> S min, WH EFE 9 mL T B .LEH,
RS T
223 % 4

TR AR N 3 mL IE 2 %R E 30 s, BN 3 mL 4f
K, EEIRHE 30 sIRA), FE, FELEER, F3 mL
IECRRARE, 77k DEER, WF2KZ2% 022 um
VBRI U AR O, BRI (8 - R I TSI R .
2.2.4  AFEIE R R AR R A B

A RPR RO H : FRIBGE & 1 S8 R bR ) 5,
FHHEERC A 0.4 mg/mL MARHERE ARG MERRRSHL 25 nL S %
FT 10 mL #ERAH ERREZE, SR E N
1 pg/mL; #EHHWEL 0.5 mL 1 pg/mL FrUAEER T 50 mL
A, FUKMRERZE, HI5HEN 10 ng/mL K5
WV

SRAR G B R AR ). vERRI 100 pL SRR
BENWFRT 10 mL Z2iiH, HPEHEREZEZE, 5
WeFE R 1 pg/mL BIFRMERS I . MEFIIL 1.0 mL 1 pg/mL #x
MWW T 50 mL Zairh, HKES, B wER
20 ng/mL BRI -

53 U HL 10 ng/mL S5 HARERE I 0.05.0.25.0.5,
1.0.2.5mL T 5 mL &A&NH, £MA 0.1 mL 20 ng/mL 4
RETBERZNFER, BHKERZEZIE, RS, &BAWRE
MRS FERERWE 0.1, 05, 1.0, 2.0, 5.0 pg/L, TALAE
KINFRWEEIN 0.4 ng/mL,

22.5 RABEESATEA

A LS Poroshell 120 EC-Cjg (50 mmx2.1 mm,
2.7 pm);

WahA: ZHE(A)-/K(B), BEEEVERE, W% 1;

W3 0.3 mL/min;

FEIR: 40 °C;

PEREARL: 20 pL.

#z1 BEERRAR
Table 1 Elution gradients

t/min A% B/%
0 5 95
3 70 30
5 70 30

5.1 5 95
9.2 5 95
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B AR B R T IR(ESE); Ry 2
fi@%‘i)ﬂﬂ(multiple reaction monitoring, MRM); FEL 1% 5%
i, JE (ionspray voltage, IS): -3000 V; B J Ji iR &
(temperature, TEM): 500 °C; Z54k’<JE JJ(ion source gas
1, GS1): 35 psi; HBIA K J1(ion source gas 2, GS2): 35

psi; A7 AUE Ji (curtain gas, CUR): 30 psi; & 1B FXF .
E R XL AR T X . K TR (declustering
potential, DP) . #“Hi [ (entrance potential, EP)filf % A I
H, JE (collision cell ent. potential, CEP). fif i < fE &
(collision energy, CE) M filf i = i I HL J% (collision cell
exit potential, CXP) L3 2,

*2 RiEEH
Table 2 Mass spectrum parameter
2R B X (miz) DP/V EP/V CEP/V CE/V CXP/V
321.092/151.769* —45 -1.5 -20 -26 -16
CAP
321.092/120.863 —45 -1.5 -20 =52 -6
ds-CAP 326.000/157.000 —40 -3 -20 =25 -4

T N E R B TR

3 ZER59%

3.1 REURATRAESE

IBZS FIRESL 5.00 g, A 10 ng/mL %5 ZFRUEA,
fHAE St e EE 23314 0.1.,0.5 11 1.0 pg/kg, JHCE 0.5 h)m, ¥
TARAE S IR 15 mL 28 Z g 4RI, FEEZRE 50 mL,
A 15 mL LR OER—UARBUS I 9 mL, ## 2.2.3 ik
b, TR L B R ITE 94%~117% 2 0], FHT0 8 3512
o MR A—URERE, A2 70% 93850 I — 2 i
VERTT], MR 15 mL 2% 2. 15— R AR BURE 5
32 KEGBHFRMK

i 7 305 SR R 3 28 B ASCKS SR RO e 4 &2 T, Kt
RN AR R S . Ab BRI . BORIE, T RS
FALF R E, AT LUESE 25 SONSIR, SR 24 (1A
WRASGHA IR T 4 o By v A DT L SE IR 25 3R L3 3.
R R g Sy Rl R ia e, HRSeas SO IRA
SCHEL TIANRA 24 ALAEWRA— IR AT SEEE 24 SEUREE & R A
W ZE T, MFEIAFALEL 240 HERFESL A, HFF 2.2 h BIAT¥k
ARoeEe, WikREIETE 80 h A REM4ESEHe, RILA iksk
R, FEAEE A AR S b

3 AEMARKETAREIRGE 3R F B E L (n=6)
Table 3 Comparison of 2 kinds of concentration method on
average recovery at different spiked levels (n=6)

S35 (B R /%
e =
0.1 ng/kg 0.5 pg/kg 1.0 pg/kg
T 7% KA 48 117.3 110.5 108.0
JR 46 28 SR T e 4 110.5 103.5 105.7

3.3 A AEMESBIAIER A EAYEEER

3 4 AT 0L, bR AL B 1 AR BT
53 min, MHHAATERFE 255 min, KKR%5% T RIALL
FE A BT T

F 4 FERETLIBETEIELE

Table 4 Comparison of sample pretreatment time

PR GHE S B TE R ) 13 7.5
B 20 5

R sk T 20 13

SV E] 53 25.5

34 BIEEHEENKLIRE

SR FH BRSO TN e e, W TR L A, ST
WX} B FARCR A K, AR S BUR — R B AR 4R 7
IR S5 SR 0 o B (B AR 22 AR, ARSI R FH IE e Bk
Pk, DHIHCA T 3 s bt % BA — AR i 3 T (S R B Cog
FE(150 mmx2.1 mm, 5 pm) A4 EEAT, B ARG R 2380
BN, 55K, WeR2, BThE Cg HH ML Cg Hiar i
B —#E, (HHSE Cig tHEL, HA B . et
B MAR RS, I ARS8 Ve 4% FE 4T Poroshell 120
EC-Cyg (2.1 mmx50 mm, 2.7 pm)A % HrkE, 241k
BHA 2.7 pm, SEGR SRR GG, Ha Bk
S B RLR, SERl Ak i s AR 2 1R, B ARk S
Wy A L R B B, AR KRR BRI T LSO H AR
I RS
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F10 &

Tt BlAH Y 4R o SR R TR | R B B R] e
RPUE . TR A IR S -/K R B2 Ch B,
PL0.1. 0.5, 1.0 ng/mL BIARER R, G- K i shAl
155 1 5 T -k, F A FH 2 - K R TR sl . 53 41,
B R FH 40% R B K AR R e sl AH EA 755 B U, Wi 7Ry
e HA X, (G5, AF R R E LR RATE LG
HK RS MR Ve 7 =, %G T BG5S
WERIJRBE . XPFR, B 1 AR RARER R A A S
PR £ PR b 515 R
35 ZMSEE

B 10 ng/mL S EEbRHEME W, FAUKECHID 0.
0.1, 0.5, 1.0, 2.0, 5.0 ng/L MIFRUEIEIR, 408 FR AR
Ty AT AT, DIRR U v rh S8 R AT R R Y
LA AR AR X, 5 2 T BURUR AR S I AL He
RSl N T 22 [ T I (= 2 = X W T By
Y=0.177X+0.0008(r=0.9996), Z5L %M, 7£ 0.1~5.0 pg/L
FRIPN, SR 2 M VR B N (e T FRER M 56 R R AT
3.6 FHEKERSE=ZR

PLEGEIE(EME L SIN=3 AriEK IR . SIN=10 AJF
PP, R IAR R R B A R BN N T A R A e
FEFMRLL, B AT ik R 0.03 pg/kg, ERRN
0.1 pg/kg, MARMETIEA BRI RR 0.1 ngkg, AHHk
o HH BRI
3.7 [ERERFBHELE

EAEOAR . GRAL I AERIER R, Ints
HE43 58 0.1, 0.5, 1.0 pg/kg, FAIKFEA 6 A FATRE S
W, SR WE 5. St E Mk AR Bk R 7E
91.4%~107.5% =z [8] , #H Xt 45 ME g 2= (relative standard
deviation, RSD)4J7E 6.0%LL T
3.8 HENEMIELR

SR AR T 1543 B S ML 77 A B0 6 G 2 J) G 36 A
JEFEAR AL A FR LU T KBS RE, 255 W% 6.

1800 @
1600 r
1400 -
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e g 54: ¥ /cps
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A 6] /min

12r b

W R 368 ¥ /cps
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Pl Lt 22 Sy W DU 03 el
Fig. MRM chromatograms of samples

Fz 5 EREYETNRE 2 E LI R (n=6)

Table 5 Result of spiked recovery and precision (n=6)

i BIRIE /(ng/kg) Ml /% SR % RSD/%
0.1 93.3 95.0 105.2 103.6 107.5 102.6 101.2 5.7
L2E | 0.5 95.3 97.5 98.3 105.3 106.3 98.3 100.2 45
1.0 95.6 94.5 94.6 100.5 104.5 106.6 99.4 53
0.1 92.4 95.6 96.6 97.6 106.5 102.5 98.5 52
pEto| 0.5 92.3 96.9 102.3 91.4 100.2 100.2 97.2 4.6
1.0 96.3 94.3 105.2 106.7 101.4 106.3 101.7 52
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Table 6 Result of proficiency testing
HAHK RE I B0 IE 44 Tk EEEES Z{H SRS
LT AR IR R PTC-T065 MR R . B AT (% -5 0.21 mg/kg 1.56 —
e AR L WK 25K R I 113 mg/kg ~1.70 “
N 2017 Ay T AT WA - o 2.97 ug/kg B N
Aol HATIRE Y i 99.0% faR

3.9 SRREERNE

IR IR . AR5, BT . s B &R BT
YitEe 45 15 g ARG na R, LA I D A SR T B R
) 20 3028, SRAA T ESATRN, SR 8RR E 1 S H
FEh . 1 R ARKUEA 1 HRRIER L EE R, S=50HN
0.21, 7.67 F12.03 pg/kg.

4 & i

W REXHRBOR IR Wedi = Gk R A RSN R
AT, e T SR b S8 R R B e 0y Btk
ME &M, FERAH TN EIYEE N PTAERERE,
Hopgkasc, WM, RS E R, Mk, XA
ZITIES NI T 0 ABER BA T R A B A e B AR A e
P ERLH L L sh R B R R AR B R T e, 45 0R
Y A B TR ERETE 0.1~5.0 png/L N R, Jrek
ot R R 0.03 pg/kg, RN 0.1 pg/kg. &5 iE HF R
B YIR A A SRR P SR R R = RE
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