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FEE [ H iy ] 475 v By S G ARk B ARSI ) R OROAH 3 — HRIR IS k. [ k]2 g RER A CREDTTE S A S
HEAFUEH P2 R 29 0.5 mL 245, ] pH 4. 5 ZIRERIRWUE 75 , WAk IS A I . Vi 3 AH g 2 15 AR TR A3 %
0. 19 WKW, AR BEVEME , 28 Luna 5 wm Cg (5 FES> 8, SR FH I IBE S5 10 8, 22 S 0 ey 00 1 8 A o o 5 py vk
FiE 3. [ 45 SANES 6 ] SR PR 0 DG T30k X 7% v Bl e G AR 5 5 1R 4 7 PR ASE L, 7 B 60 R b 2 4R 32 1 ~ 400
g - LTSI P S R R O R AR SE R > 0999 W5 h AR A i 0 Kt BR (HE A5 R L S/N =3 31) Ry 1
pg - kg E R (FEEMELL S/N=10 1) A 2 pg - kg™ e BB L 1/2 Fe i AR P PR A (5 pg - ke ™) IR AR IR
(10 pg - kg™') 2 i E sk B IR (20 pg - kg™ ) WRHIKE R, 5 R BT PG AR 9 - 2 [ iR hy 75. 6% ~91.0%
AXTFRER 224 1. 6% ~10.2% .
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Determination of amoxicillin residues in milk by high performance liquid

chromatography-tandem mass spectrometry

LI Shuaipeng, HUANG Xianhui, XU Ying, GUO Chunna, KONG Xiangkai
(National Reference Laboratory of Veterinary Drug Residues(SCAU) , South China Agricultural
University, Guangzhou 510642, China)

Abstract ; [ Objective] An analytical method was developed for the determination of amoxicillin residues
in milk by high performance liquid chromatography-tandem mass spectrometry ( HPLC-MS/MS). [ Meth-
od] A two-gram milk sample was deproteinized by ethanol. The supernatant was transferred into a pear-
shaped bottle to be evaporated to about 0. 5 mL,and the residue was dissolved with ammonium acetate so-
lution. The sample was determined by HPLC-MS/MS after the purification. The chromatographic separa-
tion was achieved on a Luna 5 pm C 4 column using 0. 1% formic acid in water and acetonitrile as mobile
phases with gradient elution. The identification of amoxicillin was carried out by MS/MS equipped with
electrospray ionization in positive scanning and multiple reaction monitoring (MRM) modes. [ Result and
conclusion] Matrix-matched calibration standard was used for the quantification. The calibration curve

showed perfect linearity in the range of 1 —400 pg + L™", with the correlation coefficient being more than
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0.999. The limit of detection (LOD,S/N=3) was 1 pg * kg™' in milk, and the limit of quantification
(LOQ,S/N=10) was 2 ug * kg~ '. The mean recoveries varied from 75.6% to 91.0% at the four spiked
levels of LOQ,1/2MRL (the maximum residue limit: 5 pug + kg™'), MRL(10 pg - kg™') ,and 2MRL(20
pg + kg™') with the relative standard deviations of 1. 6% —10.2% .

Key words: high performance liquid chromatography-tandem mass spectrometry ( HPLC-MS/ MS) ;

amoxicillin; milk; residue determination
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Mgl RS 812K B - WG RPUE R, AR
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SIS A2 TR TS 245 1 B4 48 o, 5 S50 ) o o
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SEPUMRIR B R, V2 E ZXHLE T Bl 5 P4 bR A B
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LA BT SR S AR PR R 4 g - LT R
M FRES 235 50 WL B it sh ) b 3B 2H 4N e i ik
B B o) SO CILPA IR M7 JHFJOE B ) A1 10 (97)
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UG e e T 2 2 v T B A ) A T s T
A R A L R S e R AL
WM SR B B MG I 28 O
ARG AE 2 I, R AORME (L v ) R AR R
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RSO T — BRI VA 208 B - Wt R AR
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RO 3 — ER IR BT L (HPLC-MS/MS) 73 #r )
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X BRI AL B, 1% 07 1 A5V foT PRkt i A 1 AT R
LA SPE 11440 1 B BIUL B8, ARG, RS &,

Wi AL LT
1 #5575

1.1 {UE5iXH

API 4000 HLIi%5 — ER I PUAR AT BTk 4%, B Ana-
lyst 4. 1.5 BfF (L E N AW RGN E]) ; Agilent
1200 AU AH 35X (36 E LA 28 |]) 5 e ht 28 A AY
(Eh-- BUCHI 23 #]) 5 Milli-Q 47K #L( 3¢ [ Millipore
vH)) ;Machl. 6 R ¥ R B 2.0 HL ( 32 B Thermo /28
F]) ;Luna 5 pm C 04 (35 [E Phenomenex /4] ).
B B3 PG AR AR E S BT 4T Ah 86.4% , it 5
K0221206, >y H [5]-54 5 24 i W B8 0 7= i s H R RN 2 i
F A (FEE CNW A ]) s O EC K CIREE Y
Ry = A 2.
1.2 BRAIBELH

500 mg -+ L™ BT B PH AR o - K PR S. 79
mg P EE P AR E 5, BT 10 mL 5 5, AR
G3EN 50% H P 6 Vs VRV il O 8 25 2 20 B2 TE B
500 mg - L™ FRAEVAWR, T4 °C pKA the G R A7 I
FHHTH pH 4.5 1Y £ T B Vs W s 8 B BT B2 7 b % 1)
P TR . 10 mmol - L™ ZU R B4V T - K 26 BRI
L% 0. 154 g, AK€ 25 28 200 mL, UK
iz & pH &2 4. 5.
1.3 #marsbE s %

FREC2 g 25 ISR T 15 mL EP & imA 8
ml 2B, FEIRIRA] 1 min, L 10 000 r + min " (5L
fliF 4 C) B 15 min; HH LIHEREZIE T,
37 CHMIREZR R ZEL 0.5 mL, BRI, 52 RBP
TN SR 1 mL, BEPRTRS) 1 min, S W 2
73— 15 mL EP &, [l QR IRE 45 2 2 mL; L
1 mL FREER T 2 mL EP 45 I AIEC #E 0. 8 mL
BRHE, I EIR AT, LA 10 000 ¢+ min ™' (JELE(LTF 4 C)
B0 10 min, 7% FJRZIE Ak, F)ZKME 0.22 wm
JKABUERE , i HPLC-MS/MS 5l
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1.4 FRAEMZAHIE

KPR 2 ¢ 25 FNWIFE S T 15 mL EP b 4%
“L37 J5 AR AR b ITAR A 1 R VR B S P AR
PRUE TR BEAL 1.2.5.10 50,100,400 pg - L7,
JH HPLC-MS/MS #4745 . B— K15 5 A FATHE
st [F) FASHI , SRR 5 H . A0 75 BT 50 G AR e v
SRR ()RR (pg - L71) W EEAR R
(x) ZIbniE e, SRAS L[] 9 75 FRFIAR v 4%
1.5 FENRYE

KBRS FVWIFE R 2 g, RUCI AN [6) 5 £k
JE Y BT S PUARBRAE AR 100 wL, S HETR S , i+
s T B PR P U8 o 5 vk B 431 A 0.5.1..0.2..0
5.0.10.0 pg - L7" 4% “1. 37 Jy IR AL BAFE fh. DAAR 1
H S/N=3 s PR (LOD) , I MR L S/N =10
B 1 R BR(LOQ).
1.6 ERIEREEHE

[l SCAR ARG 2 B2 1 1158, SR AR = VWA o h
VN IR VR VR 10 7 0 1A A 00 AR A 4 ol 35 X o] 5
PUAK € B9 MRL J 5% B % il 25K, 78 LOQ.
1/2MRL .MRL 2MRL 4 AR NI7KE,2 g 25 (L RE i
H AR 40,100,200 400 g + L™ (B 55 PG Afcp
E TAEW 100 wL, B4 H 8 fin ot 2 43 450 2.5 10,20
g - kg T BEIRIRAT, FiE 1 37 IR AL AR O AR —IK
SRS ASEATREL R H A, L 5 H. RG2S
F1 975 T T ] 2 G [T S 38 1) S 2 ( X0) FAR v 22
(SD) , [alEf 43 H YA H [R]AH XS A 1 i 22 -
1.7 $hEER&ET

AT 3 W K 5 A 5 R A4 100 mL, A= 37 Fl =
WHRE S A HL 15 oy, 2edihiAs: 30 (A i, B AE L 2 A
IV (W 7 i i = 3 | ol B
1.8 f&if - RiL&EMHt
1.8.1 &34 % %4 Luna 5 pm C, 8354 (150
mm x2. 1 mm,5 pm;%% Phenomenex \H]) 3 7 shAH
ARG, sl B SRR 4 0. 1% W RIK TS,
BAEEVE AR F:0 ~ 1 min,0 ~40% A;1 ~3.5 min,
40% A;3.5 ~4 min,40% ~0 A;4 ~10 min,0 A; %
;0. 25 mL/min; #:3 :35 °C 5 FFE 5 plL.
1.8.2 Jrigft  ESIIES FHRHA(ESI+),
22 [ ( MRM) >R 2 5 X5 B 5 U5 700 °C,
i 55 i s 4 KV, S5 A0 ) 55 kPa, BB <% 7 35
kPa, A5 UK J) 15 kPa. ] 52 P AR (1) 22 S5 o7 W ) Joit
TR 280 BE B m/z Oy 366.3, F B m/z Ny
349.2 208. 2, Hit m/z 366. 3/349. 2 i BB T
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M HE R (CE) 13 eV/19 eV; £ 5k i [E ( DP) 58/45
Vi hlf fE %= GF th B R (CXP) 10V gF A B
(EP)10 V.

2 HRE5SH

B 5 P ARBR AT TR (1 mg - L71) 3 BIAE IE 8 F
A AR e, 2 BB 52 P AR 7E IE B2 5
2 fh i o 5 75 B B P ARARAEVA T (1 mg - L71)
IEE FREAT2EM, M8 [M+H]™ (m/z
366. 3) 4 F 55 T Uk, Xt m/z 366. 3 YEAT Tk
SEFIH A5 3 BT B PG AR R A R R BT P AR
(S REA T B T B, R 4376 NH, AR [ M -
NH, + H] " (m/z 349.2) 1 B — PN Tk i W7 284 A 1 1)
m/z208.2 113.9 F1 160. 0. 722 57 i W 1F 55 74
AT, MUE R RE &, Horh m/z 349.2 F1 208. 2 [ 5%
FEABRH R, TN, BE 5 m/z 208. 2 g i By o Pk
BT m/z2349.2 NEEET.
2.2 tREMEFZMETEE

Fie 1. 47 J5 A TR A5 A % r B B PG A Y [
IF5FE y =3 868. 9x +546. 4, HHEZA K r= 0.999 8;
WP BTSSR [ 5 y =4 041, 8x +1 254.0,
FHSEZ B r=0.999 4.
2.3 HAEMREE

DMEMELL S/N=3 By f R (LOD ) , DA M L
S/N=10 5 & 5 T R (LOQ) . 15 Hi B 52 P4 AR 7E 4
AR A 1 g - kg™ B FIRN 2 pg - kg™,
T 2 8 B S N 1) 22K
2.4 EERMBZE

IS 3RS % BE 1 1155, R TR 25 VWA vh
PN IR VA V1) J v AT ARG, JH: 22 I g s T o i
BN 1 iz, g 1 nl 0, By s o ARZe g v ) 3734
IR TF 75. 6% ~91.0% , F P A B 7 Jf 22 K
1.6% ~ 10.2% , H [a] A X 45 #E w22 4 3.5% ~
8. 2% , ik f F4-2A R R ARSI 1k () K
2.5 e

FRE 2R ETA 15 ) R 25 R B R, 2 4R
Wik 6 g - kg™ AYFR R (A I Bk B PR, B
PEARTEYSH) MRL 2 10 pg - kg ™), 1 4325600
15 pg - kg™ AP ZEPEARER B8 Gl T AR B RR i) L 3L
SRFE ARG BT B P AR R BE . R W2y 1 AT A
A3 FN S 45 v B B DY R B B i, R AR T SE PR ]
FH 6 D375 i B 5 A A 1 7 B
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310 6.28
000 A z366.3/3490 1a801 & miz366.3/349.2 Amoxicillin
Seol 1300}
540k 1200}
220k 1100}
200k 1000}
180 900}
1601 “ \ i 8001
o= 1400 = 700}
120k il 600f
100f 500F
8ok ! | 400
60F \ 300}
40F \ ! 200F
IMUMIA“ Jhid hnuih\w.wmmh 1|1|Um ) L ) ‘ 108— . , , !
10 2.0 3.0 4.0 50 6.0 7.0 8.0 9.0 100 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 10.0
t/min t/min
5 6.25
}% B |m/z366.3/349.2 2800F \ ,./-363.3/349.2 Amoxicillin
17or 2600f
150} 2400f
140} 2200f
38 2000F
10} 1800f
100+ 1600f
B 38: Jfﬁf 1400F
70k 1200}
60 F 1000
28: 800F
30| 600}
%8- 400F
() Binviball th i1l ST . 200 - N L n A M\MW"%
1.0 2.0 3.0 40 5.0 6.0 7.0 8.0 90100 0

1.0 2.0 3.0 4.0 50 6.0 7.0 8.0 9.0 10.0
t/min t/min

Ala 4B b Y
B L 28 (AB) R EIRAIBTBEITRR (o b 2 g - k™) DFRE A 6025 5 B M
Fig.1 MRM chromatogram of blank milk samples (A,B) and spiked with amoxicillin at 2 wg - kg ™' (a,b)

F1 PR AERMNAREYRR AN RERE (n =5)

Tab.1 Recoveries and relative standard deviations( RSD ) of amoxicillin spiked in milk (n =5)

- Pum’ ) )& P AR 2 % H B AH X
(pg-kgh) (x+SD)/% 22/ %
ey i1 2 78.5+6.4 10.2.7.74.6 9.4 8.5 8.2
5 86.5+3.7 4.24.63.42.63.2 4.2
10 88.9 +3.5 2.13.33.54.12.8 3.9
20 82.9 +6.1 1.99.36.3.7.55.4 7.3
=Syl 2 75.6 £4.0 6.33.52.85.95.4 5.3
5 85.0+3.1 1.6 3.1.3.6.3.8.1.9 3.6
10 85.6+3.0 3.63.1.1.74.13.4 3.5
20 91.0+£3.9 4.94.53.62.6.1.8 4.3
3 s KIFE Gemini C g o35 A | 25 W8 56 K, 70 B
2z, M HAEB S, A TR, H IR Luna
3.1 ‘BEEREFNRNK (2.1 mm x 150 mm, i85 wm) 354 A 058 R

BT BEPU AR B AR B/, SR ML IR TE WD B, 76 SRR HUAR S 9 OB, 7E A H I AR B
Cs (b RE b RSP IR B W FE 546 T Gemini Cyg Sy 0. 1% it FFF R o ] 54 R o L 725 , 066 T
(150 mm x4. 6 mm,$if2 3.5 um) Fl Luna C,g (2. 1 I8, 70 8 B2 S 4. Ui W] YRR AiE 2E 17 ] B P AR ) 2
mm x 150 mm Kif2 S pm)2 B OGEAER E AR, T
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3.2 HmEEAENRK
ST b H BT B P AR R B Y 7 A AR e
25 BE ST | RO 535 0 R AR 53 — AR
JT P A 3 A SCHRNT L R B T A Wik B T S R
R TRy 2, B ARMEEHR A =R/
KEZ AR A PR R, P 2=, T HL
fif = S TR OB T R I T R RIS Y Bk
R T BB ik, S MR I s k1 7 1. 1
HY T R AE 200 ~ 235 nm, BLAR T4 W] &, Jo ik
N TS PR i 25 1 B s e . AT & 1 E
T AEATE 5 28 1 J7 12, 30 i oo G 0 98 K Ofe 11 Bk 2
PR . R SEPRRE AL P BT 204 ARk R 20 M 22 i, 40
P SRR AT A AL SR A 3 -
FRIBE B R T 2 8 3l R G AT 259 3 # L 43
BRI SRR T RS, 00 5 BT B P AR Y 5 B Bk
B VTR AL 1) BEBUD IR, (BE 2] SPE A 2E 47
22 R R B AR | IRAS R
AWT5E Iz 2 SORAH (.3 — BRI B3 2% (HPLC-MS/
MS ) a0 47 v ] 5 95 bR ) 5% B B 0 8 mL £ 4R
W Tk k 2 0.5 mL J5 F SRRV WUE S, IEC
B AR S B H AR W ) Ab 38, 3% 07 AR T R
MR T AT AR RN SPE A b n) BB IR, Hir b B
AT EE O CREEFNIE Ot 3 APk, A 45
1%, BCR R (BN RE ST AL BRI B FE 40 min Z247)
T A S e R AL S it A PR R
3.3 REUEHIIESE

ELHRIE 1 SCER BERL, R TCVE 4 9 vh 2R
HA AR g 2T =R oY
AR RS IR . X B R B RE AL HE
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AR ARG R F 2 P BN 2 e B
()RR 15T 25 R s CREDTVE B 1 B I RO B ds, B
TP IR (75% LA &), T )i 0 B
T 2 15 B 5 G PR 7 1R SRR AE 60% A2 A5 Bl T B
BEPUMAERE , T W71k HARPI R, TEfe e 22 K &
250.5 mL J5, 29 A pH 4 3.0.4.5.5.0.6.0 {4
LRSS, 5 8 AR BRI 45 AR R W By B 7y
MRTE pH 4.5 1 IR BV MR Hh Spc A A, 1m0 AT 238 fe i
BT B PR EE R BT S PR — e 52, AL T 10 5
50 mmol « L™ Z R 4% v TR AR B 4G R ) [l e 3%, ok B
10 mmol - L' Z B W P %5 F 50 mmol - L™°
SRR T W B il 2 JRUV W 28 0ok e I UL 2 0 N
0.22 pm fALUE N i 8 J5 647 HPLC-MS/MS 7347,
FOE I 245 SR WA oot it BB VA2 608 11, AN 23 0 B 5
VAR RGN > A 25 19 T4

http://xuebao.scau.edu.cn

3.4 REEMHHIERE
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5% B i
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