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Simultaneous determination of eight antibiotics residues in animal food by ultra
pressure liquid chromatography-tandem mass spectrometry with
stable isotope-labelled internal standards
LIU Bo-lin, XIE Ji-an, ZHAO Zi-wei, WEI Ying, SHAN Xiao-mei
( Anhui Provincial Center for Disease Control and Prevention, Anhui Hefei 230601, China)

Abstract; Objective A method for the determination of eight antibiotic residues in animal food by the ultra pressure
liquid chromatography-tandem mass spectrometry ( UPLC-MS/MS) was established. Methods  The analytes were
extracted by ethyl acetate, and the identification was achieved by electrospray ionization in positive and negative mode ( ESI
+/ESI - ) using multiple reaction monitoring (MRM ). The quantifications were performed by the matrix matched internal
standards. Results Under the optimum experimental conditions, the calibration curves of the eight analytes showed a good
linearity in the concentrations of 0. 05-50.0 wg/kg with r* above 0.995. Recoveries were between 56. 8% and 108.2%
with RSD less than 15.4% . The limits of detection were 0. 05-0. 1 pwg/kg. Conclusion The method had the advantages

of simple pretreatment, high sensitivity, and lower matrix effects, which was suitable for rapid, high-throughput

—461—

quantitative food analysis.

Key words: Ultra pressure liquid chromatography-tandem mass spectrometry; animal tissues food; nitrofuran

metabolites; chloramphenicol; metronidazole; residue of veterinary drug; antibiotic; forbidden drug
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QY R B R e T A e [ A A U ) 59 . A
WETT A B 1% T vk A 1A i A BHOE BR AN
FEHEATE AR A WO (SPE) ¥ il , — 5 R il 4t 1
SPE i F v fhy T AL OUNME HRAF R KP4 R BUT
EEENE W R, T 5 R OR E E, 5S Ah,
5 minPy IR 4 RS LR AU Y 3 M R R K
Yo B WY o8 4 o B O N E, e (RO RR O
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ACQUITY™ UPLC #8 &5 Hs Wi M 4 3% {X . ZEVO
TQ MS EREE 5% 1 .8010G A% ft 5 5T A1 X Wy F 3 [
Waters , Milli-Q H 247K R4, eI 5 4%, pH 11

358 2 - W ke LR ( AOZ, CAS:80-659) .5-
N opf HHE -3 -2-0% kGt KL ( AMOZ, CAS:
43056-63-9) 1-% H:-2 M BER (AHD, CAS :2827-56-
7) A R (SCA, CAS:563-41-7) 4 % £ (CAP,
CAS:56-75-7) W 5 2 ( TAP, CAS:15318-45-3) |
AOZ-d, ( CAS: 1188331-23-8 ) . AMOZ-d, ( CAS;
101779394-0 ) . AHD-" C, ( CAS: 957509-31-8 ) .
SCA-" C-" N, ( CAS: 1173020-16-0 ) ¥ Iy [ 3
Sigma-Aldrich; CAP-d, ( CAS:202480-68-0) . % H .
T Z (FF, CAS; 76639-94-6) ./l i & ( MNZ, CAS;
443-48-1) Iy [ i K Dr. Ehrenstorfer; MNZ-d, ( i &
K TRC) ;KBS HEA I E (2-NBA) LRk W &
i IR L LR LR ¥8 h a3 ol s SR A i 5 = 1P 3
AR Ry 53 A 4k

A A R il 4 PRI 1.5 g 2-NBA, ] Z H1 A AR
Vs 0T R 25 & 100 ml, B il A 0. 1 mol/L ¥E . T
SIAH A B BRI 0. 385 ¢ LR i, 2l K W i
HA 500 pl R, 32 245 %1 000 ml, #1455 mmol/L
CIRER I (5 0.05% R, V/V=1:2000),

1.2 gk
12,1 bRifEws R il &

b U £ 25 W2 43 ) R BUAE &2 9 AMOZ |, SCA |
AHD ,AOZ CAP TAP FF MNZ AOZ-d, AMOZ-d,
AHD-"C, SCA-"C-"N, .CAP-d; MNZ-d, 45U i,
JH W B A, 0F 2 25 2 20 B2 T 100 g/ ml (945
HE % 25 WL, BEOGORAF T - 20 CUKAf o

TR A FR v TAE W - 0 00 o B B8 LI 3 A v i 7%
W ( AMOZ . SCA . AHD , AOZ  CAP TAP FF MNZ)
10 W= 10 ml 2, F 10% H B K 3 W (&
0.05% W ) Fi B 2= 2 2, 1R ), BC il B¢ 100 ng/ml
TR A A T AR W 40 i) M A B BB 3R s 7 A 25 TR
(AOZ-d, ,AMOZ-d, . AHD-" C, ,SCA-" C-" N,  CAP-
d, MNZ-d,) 10 pl Z 10 ml 5 &%, 10% P iz
JKEEWE (5 0. 05% WL ) i Be 2= 2 B, 1R 57, I il B
100 ng/ml [ AR TR 5 Fr E TAE W, SRCEEH .

B o 7 TR 2R B < 0 S0l o 1 B8 L 1 R AR IR
PR T AR % W (100 ng/ml)5,10,50,100,200
500.1 000 5 5 000 wl %) 10 ml %5 & fi &, A
500 wl WARIESPRIETARW, ] 10% W B 7K % W
(% 0.05% W2 ) & %5 2 %I JZ, Be il ag 0.05.0. 1,
0.5.1.0.2.0.5.0.10.0 5 50.0 ng/L BIbRiEZRS],
1.2.2 FESLALER

KRBT 5T LR E R G
P IR K 2R R4 P AR (TR K R 26 R i R 2 £
WM, 5 R 5 RS EOL LR ) o &5 2K
i 73 N R S00 g T RE i B BT AR Th, 580 X TR A
O3 2 By RCEE T i AR B S N IR AE ARG, - 20 °C
WORIRAE 1 TR, L 3 FH T R A

PRI B G s LA 1.0 g (K &
0.001 g) F 50 ml .04, fil A 10 ml 0.2 mol/L
ERFRVE W , BRI A 50 wl AR IR A bR o T /E W
(100 ng/ml) 1 200 pul SRAHHEA HEEFHE (0. 1 mol/L) ,
WER IR 2T 1 min, B F 37 C /KB EL 37 C LA b
PR 16 h B AR S ¥ 20 2 %R, T AL AN
iR pH 27.2 ~7.6,10 000 r/min B.0> 10 min ¥
FWEWEEA T —A 50 ml BB P A 10 ml 2R
G TR 2T 3 E 1 min, 10 000 r/min &5.0>10 min,
WER TR CTR)Z . FRE Y 10 ml 22 £ 1R F- 4
—W,BIFCROTEZ . WAEWAE 40 CTFH N, Ik
FLAEFIA 1.0 ml 10% B B KW (5 0.05% H
fig) , WERIEA) 30 s,4 °C 10 000 r/min B5.[> 5 min,
VE W 0,22 pum JEREAE UPLC-MS/MS il 7€ .

1.2.3 XA 51

3% 4 1 {6 3% K 8 Waters Acquity'” UPLC

BEH C, # (2.1 mm x 100 mm, 1.7 pm ), # &
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40 C ke IR 10 C L EREARF 10 wl; W shAH A
K Smmol/L Z g% (% 0.05% R ) , Wi zsh4l B A
N 0.4 ml/min, BEEVEMEAAE LR 1,

JOT T S5 P« S VR A S 55 S U R AR
IEB B TR (EST + /EST - ) s A I 75 20 2 J 0 e
I (MRM) 5 B 4045 f % - EST + #25X % 3.0 kV, ESI -
B 2,50 KV B IR EE 150 °C 5 i 77 <0
500 C; i ¥ < U & 800 L/h fif 48 < IR &
0. 13 ml/min, Zj¥) R EEES F F B BOXT R 11 il i

Z5 1 UPLC B B ¥k i & 18

Table 1  UPLC gradient elution condition
5[] /min i/ (ml/min ) WA A/%  REAH B/ %
0.0 0. 40 90. 0 10.0
3.00 0.40 60.0 40.0
3.50 0. 40 15.0 85.0
4.00 0. 40 10.0 90.0
4.50 0.40 90.0 10.0
5.00 0.40 90.0 10.0
A& HESLHL R IR 2,

F2 8RNI B AR B AT S B

Table 2 MS/MS conditions for the analysis of eight compounds and internal standards

Sy HTY £ B4 I 1]/ min B 7/ (m/z) TET/(m/z) ilf 8 BE /e V L R/ V
AMOZ 1. 90 335.0 291.2,128.0,262.2 " 12,24,18 30
AMOZ-d; 1.85 340.0 296.2,265.2 " 12,18 30
SCA 2.36 209. 0 192.0,149.0,166.0 " 12,14,10 30
SCA-"C-"N, 2.36 212.0 168.0* ,195.0 10,12 30
AHD 2.41 249.0 178.0,104.0,134.0 " 15,24,13 36
AHD-"C, 2.41 252.0 134.0" ,104.0 13,24 36
AOZ 2.74 236.0 192.1,134.0,104.0 " 11,13,23 36
AOZ-d, 2.74 240. 0 134.0,104.0" 13,23 36
CAP 2.63 321.1 257.1,151.9° 12,19 38
CAP-d 2.63 326. 1 262.1,157.0° 12,17 38
TAP 1.67 354.1 240.0,185.0,290. 1" 16,16,16 38
FF 2. 40 356. 1 185.0,119.0,336. 1" 22,32,9 38
MNZ 1.40 172.1 128.1%,82 14,22 30
MNZ-d, 1.40 176. 1 128.1%,82 16,26 30
T NEEET
1.2.4  TAE#IZ 5 indr i I FH W )

A3 FRICE R 4 2 i B AR 1.0 g ORS B
] 0.001 g) T 8 /4> 50 ml .04, 43 5 A b HE
NI 50 4% 1.0 ml (A o 0 R 91 09 ok B2 Ry
0.05.0.1,0.5.1.0.2.0.,5.0,10.0.50.0 wg/L, &
A 5.0 pg/L IRG NER) , AL TR 1.2.2 ke
mn B HU

TbR R 58 - 43 ) Bk B EL 2 R 24 50 Y B M RE S
1.0 g(H5H5%0 0. 001 g) T 4 450 ml .04 4, 7 5
FE R PR 0.5.2.0.5.0 pg/L #ERE N 8 Fhbr A &
TRAARAE TR, SR EGEBRIF 1. 2.2 B S T ab B

2 HBREHW
2.1 AR T Y L

e ] s o i A RN, LR T R S L AR
7R, TR 4 i 2 Ok e 3 W A B 9 5 SCA 5 AHD
SR, AW T O W 2 A AR R K,
R K Ik 5 WAE - 20 CARTT I 5y VR4, it
P AE DAy 5 WL TR 5 A T 4 TR I R . TR
BRI I PO T b v O B0 P R, A 10% B -
PR 7 5 00T T3 59 I 8 sl 20 A 490 114 06 20 X ik EL 2R
B, Bk +E 10% W EEK (35 0.05% W AR ) 1 D A i

2.2 ATHE RO R

SR g B4 i i ok A Bk B DL A A S A
T, PR 5 28 7K Al 1 245 5 25 A W Wi 5 Ok, R
Ja 5 2-NBA #EATATLE SO, il 2 JE B — A~ oA ey
B e & . X B 5 T ORI ATAE X 25
[ WA 3 A9 52 00, 7K Sk AT A A i ek vk ool £ 0 A B T
RAACE WY, TR TR LA B e Rz, HL (] AR A
b, RV P e % G 2 2R S 25 W 10 ISR AR L AT
Az LA 5 W) FE i 1 5 S B 2R 2R I E
2.3 AL

BRI S ARG 8 AT A 2R 24 Wy [T UAC R Y
Wi o FEAC T HYEE-K L OIS -/K TR S A . 45 SRR,
K G P AE 3R 25 ) 3 i 2 B AR S R NI T &
JiE-7K o TR, 2K AR SR ) 2 TR i 9% R, 5 5% A T ik
JER) LR XT 8 FhiT Az 3 A0 Of B I 8] 0 B L L 3
W RABUE A BRI . 45 R M5 mmol/L
14 TR B o T S A I S8OR B A o 338 A B AE K A
O > B R BB A8 B i i 2 ok o B A A 2R
W K T A Y AR ORI R AU X5 SE R
IR A — AP R A2 B O BB T RS
TR AR TR WL, B T AR
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WHE [ B R XF 8 Bh A T 0 R B 5 e, R B
0.05% W EAH XN AT XX AW B, i
AR 56 K ) H -5 mmol/L 28 8% (& 0.05% H
2 ) i s Al
2.4 LLMEVEH A RBCE R HR

PRI PEARE G0 4% 1.0 g, 20 5l i A AR i I FH &
54 1.0 ml, ] %€ B R 0.05.0.1.0.5.1.0.2.0,
5.0.10.0.50.0 pg/L MUbRHE R H], SR J5He IR 1.2.2
R Al B IBOE BR#RAE , ) UPLC-MS/MS il %€ . R
WERIEJEAT E &, L (ug/L) IR AR AR (v ) , fX
G U T AR P A 4 06 T AR EL A R A AR AR () 223 i
R TAEMZ s Wi E R S PG 2 R A ER
M BRI IEAT AL IE o R0 25 S 4 B, 4 ol il 35 ok g
P A R R R IR R JEAE 0. 05 ~
50.0 g/ L i il N 55 H 0 v A LE (B 52 R4 A 4R M
2P RWEL 0.1 ~50.0 pg/L JEEIAN 5 i
PR R R LR R 7 ¥aA 5 T 0.995
PLE o MR8 3 A5 E M (S/N=3) By 77 ¥ € J7 &
K BR (LOD) etk e M RBW L3, B 1 &
HE 5T VT FC AR E 5 R A5 3R N B 13 1R, R T O B Al
T, ST 8 A AFINAY) 5.0 min N 984 KR Lk A B,
R0 9 5 [R)A37 28 N s () s ) 06, L 75 3000 47 S e Ao 8%
A kB0 FE T DG C bR A B 2R R T 3 R AL

Mo B 1Ca) AT [RALER N AR B B
P 1 (b)) oAy 3 J5T DG I A 5 [ 452 38 A A 11 33 (8 M e
HEMRIE N 5.0 pg/L) .
38 PRI M LA U7 B AE DG R BB R PR
Table 3  Linear relation, correlation coefficient and LOD for

eight analytes

ik S MERRH S KR/ (pg/ke)
AMOZ y=0.271x +0. 00591 0.998 0.05

SCA y=0.271x +0. 0295 0.998 0.1

AHD y=0.456x +0.0713 0.999 0.1

AOZ y =0.138x —0. 00233 0.998 0.05

CAP y =0.1558x +0. 00813 0.997 0.05

TAP y =0.0307x +0. 00574 0.997 0.1

FF y=0.2278x +0. 0171 0. 995 0.05

MNZ y =0.172x +0. 002088 0.999 0.05

2.5 [mle e ROAE

HERR BRI 3 153 300 UL IR B P ARl 4 95 o [ ofig
BN B B0, WS R S A HE VA WIS i, A T
0.5.2.0.5.0 ng Ak B2 /K F-, 54> v B2 7K P A 3 4
AT AR LR 40 R 4 rh ELISR KR %
Bas al DLE W, AR D58 R 56.8% ~
108.2% ,3 YRF-A7 1l 50 D 2 25 SR 9 RSD 7E 0. 19%
~15.4% 2z [8) . FUC AT ULIZ 7 ik ) T IRCR RS 25
DA R HER FE R AT, 38 T 3 W U5 Pk B v i 5 ok
AR I 5E

FA4ORFERES 8 FbT AR SR R R (n=3,% )

Table 4 Recoveries and the relative standard deviation of eight analytes in the actual samples

(R R)

BN 0.5 ng

BN 2.0 ng AN 5.0 ng

T G Ji] tig RSD [ g % RSD [ i % RSD [l i 5 RSD
AMOZ 89.0 5.61 98.7 3.71 105.3 1.41 101.9 1.07

SCA 56.8 9. 54 99.7 6.42 90. 2 0.96 92.6 3.09

AHD 61.3 8.96 66.8 7.78 84.0 7.02 96.9 5.08

- AOZ 87.9 4.56 100. 9 1.46 104.2 0.19 99.8 1.66
CAP 92.5 5.92 100. 8 3.67 106. 4 0. 82 101. 6 0.51

TAP 59.3 9.89 92.9 15. 4 91.7 5.37 93.2 5.99

FF 67.0 10.2 99.2 5.30 108.2 0.53 100. 7 0.61

MNZ 98.6 4.58 98.0 4.12 75.0 1.67 79.8 1.54

AMOZ 78.6 6.38 95.6 2.72 101.2 2.68 96.9 4.27

SCA 61.2 10.5 92.5 11.6 87.5 11.0 86. 8 2.26

AHD 67.3 9.87 77.0 5.36 84.6 6. 86 94.0 5.11

AOZ 87.4 4.78 100. 5 2.01 104.3 4.32 103.0 1.35

1 CAP 78.9 6. 66 102. 1 4.62 103.2 3.84 101.2 3. 15
TAP 69. 4 8.79 103.6 5.20 103.3 5.71 81.6 6.07

FF 68.5 9.78 95.8 11.5 105.5 1.59 97.7 7.97

MNZ 89.6 3.45 90.0 4.1 85.0 1.12 79.8 1.23

AMOZ 78.3 5.98 101. 6 1. 02 102.7 2.25 100. 8 0.91

SCA 77.4 6.12 96.7 7.59 95.5 7.62 84.9 5.26

AHD 71.9 9.17 88. 1 8.29 9. 6 4.94 98.1 1.16

A AOZ 81.2 4.69 99.6 3.88 105.2 1.21 101. 4 0.92
#H CAP 79.6 6. 89 100. 5 1.40 102.8 1.50 99.9 1.57
TAP 60.9 9.89 90. 6 5.20 103.9 4.50 99.7 1.56

FF 60. 7 9.69 84.2 4.90 97.1 6.41 99.1 7.96

MNZ 86. 1 1.56 72.0 4.20 84.0 3.40 75.6 0. 89
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Figure 1  Matrix matching and internal standard spectra
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Determination of twelve mycotoxins in cereal-based complementary foods for infants and
young children by ultra high performance liquid chromatography coupled to mass
spectrometry using QuUEChERS approach
SU Bi-ling, XIE Wei-ping, OUYANG Yan-ling, CHEN Lin-gang

(Quanzhou Center for Disease Control and Prevention, Fujian Quanzhou 362000, China)

Abstract; Objective A method was developed for the determination of twelve mycotoxins in cereal-based
complementary foods for infants and young children by ultra high performance liquid chromatography coupled to mass
spectrometry using QuEChERS approach. Methods Sample was extracted with acetonitrile-water-acetic acid (84:15:1,
V/V). The extracted solution was purified by QuEChERS approach and separated by using Synergi 4 Fusion-RP C,,
(50 mmx 2.0 mm, 4 pm) chromatographic column, then was determined by ultra high performance liquid
chromatography coupled to mass spectrometry. Matrix-matched calibration was used for the quantification. Results

Twelve mycotoxins had good linear relationships in the certain correlation ranges with the correlation coefficients all above
0.999. The average recoveries of 12 mycotoxins at three spiked levels ranged from 80.5% to 106.4% with relative

standard deviations of 5.3% -9. 5% . Conclusion The method is rapid, simple and can be used for the determination of
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