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Determination of 8 kinds of antibiotics in fresh milk by matrix dispersion
solid phase extraction-high performance liquid chromatography-
variable wavelength detection method
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(Zhejiang Pharmaceutical College, Ningbo 315100, China)

ABSTRACT: Objective To establish a method for the determination of 8 kinds of antibiotics [chloramphenicol
(CAP), furazolidone (FZD), metronidazole (MNZ) and sulfadiazine (SD), sulfapyridine (SP), sulfamonomethoxine
(SMM), sulfamethoxazole (SMX), sulfamethazine (SMZ)] in milk samples by matrix dispersion solid phase
extraction-high performance liquid chromatography-variable wavelength detection method. Methods Eight kinds of
antibiotics in fresh milk were extracted with 0.5% acetonitrile acetate. C;3 powder and primary secondary amine
(PSA) powder matrix were used for dispersive solid phase extraction. Acetonitrile solution acidified with acetic acid
(pH=3.0) and 0.05 mol/L potassium dihydrogen phosphate (pH=3.0) were used as mobile phases. Eclipse XDB-C g

(4.6 mmx150 mm, 5 um) was used as mobile phase chromatographic column, gradient elution separation, multi
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wavelength detection and quantification. Results Eight kinds of antibiotics wers good in the range of 1.0-100.0 pg/kg,

the correlation coefficient was 0.99904—1.00000. The recoveries of 8 kinds of antibiotics at 3 spiked levels of 5, 20

and 50 pg/kg were ranged from 84% to 101%, and relative standard deviations ranging from 2.4% to 10.7%. The

limits of detection (LOD) were 0.18 to 0.41 pg/kg, and the limits of quantification (LOQ) were between 0.53 to

1.23 pg/kg. Conclusion This method is suitable for the detection of antibiotics in liquid milk such as fresh milk.

The method is simple, with high recovery rate and sensitivity, and can meet the requirements of the experiment.

KEY WORDS: high performance liquid chromatography; antibiotics; fresh milk; matrix dispersion solid phase
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Separation of 8 kinds of antibiotics under different chromatographic conditions
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Fig.2 Average extraction efficiency of total 8 kinds of antibiotics for different conditions
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Fig.3 Chromatogram of blank milk sample added 50 pg/kg
antibiotic mixture

222 BWAHE G EANL

W o 5] 3 TR 140 075 A T LA AR R 50 R TR 4 AR B8 22 iy =
fir, REKZEEAHZEE (solid phase extraction, SPE)Jy ik
T BTG AL B, H34 2 5L 5% 8 AH 4 B (matrix solid phase
dispersion, MSPD)Jy ik ZH% 13X — B HRUS, 9286 Hh 435I %
TR A 8 VR B ) R0 A 5 b B4 R B 5000 ] — 2 e St iF A T4
gk, Hoh—103 2.0 g k551 (C s+PSA)HE 1.0 mL ZJif:
K(1:1, V)G ARG BRI T3 B A B AR AR B, 55— 1 L
EATSET A B AR AC R, 2 RGBSR 1.0 mL 2R 0553,
F 5 mL IEC%ereis, 5 mL 2 &M EE8:2, V)it
Ji o VRIS, T Ak B )R S R B RE D, AU
R 2 FiR. WA 1.0 mL ZH5:K1:1, VV)TREEE
A B0 A7 5 T3 WO A A B
223 RWHAERE

WFFE T BE S 55 0 B 50 (C 15 +PSA) Y L B8] %o T2 B %

GEA, FERA T 11 (mm)E] 1:4 (m:m)Ay e, x4

WRES, B 1:2 (m:m)AY EL i LGS S4Bk i, B
15 WS o 551 S 345 AR S AT A LS, T SR S AR
BRI R C o M PSA 3L 2.0 g ERHEIR
3 [ A A LR TR A

224 HRPLIEAE

TEBEA T 10 R 08 15 701 2 3 S 43 0 [ A 2 B 4 43
BIMNR T IEC ke, 2B (pH=3.0). FIEE: &P EE8:2, ViV)
PIR 2 =AW B8:2, ViV), ZERILE 2, 25 (pH=3.0)
M AR BE(8:2, VV)IEFINR G YRR LT H 1R,
E2% SRR 25 A & R e IR A 1 53 — A SR 4R
Ve R EE LA A v 55 LA T A R IR, w e YRR TROR 2,
i A H E(8:2, Vi),
225 HBLIEARR

MSPD # BUHE PRI AR BUR ) — > EZ e S 3R
SR T AEAS B0 G ST FE G 0 4R o B R EUROR,
A3 B0 T PR R0 20 : S K (8:2, VIR FRUM
5.0 mL %] 20 mL [N, aniEl 2 firs, AW F) 2 2
5o B, BE DB R AU 5.0 mL.

23 HKMXR. RHERKEER

W 8 FBLAE A% 1.5 1y A Ll L R DE L 1A i 48,
DL R I 1) B 3 B (X, mg/L) R Ak s | I TETAR(Y) 2
ARl TAERTZR, LM TR A R A R IR 1. 8
P A R AE 1.0~100.0 pgrkg WEETEHINZMESC R RAF,
KR BOA 0.99904~1.00000,

FEWRE RN 1.0 g B, AJ5ikrh 8 Fhbid: 2 ik B
7 0.18~0.41 pg/kg, My 0.53~1.23 pg/kg, WK 1. 5
BENFOBE SR L, A7 ik AS BRI . % S PO
R OB €2 000 o P e | ok MR DA % S 2R A
R 0.01 mg/L (ke 1.0 g i, HAS HBR 25 0.01 mg/kg);
WRIRAE SR DR H R AOR A 5 13 RS 2541

o BRI R F 4 T 0.02 mg/kg.
2.4 [EE

AR A B 3 K5 20, 50 pg/kg)Y
S AMBLAER, ik, bR R LK 4. %
VW 8 FhTA: 2 A T35 Il ISR A 84%~101% 2 [H) (3 WL 3%
1), il ARG P ZER

15 ¢+

Wi L3 /m AU

0 5 10
A5} [B]/min

K4 AW InbRAE i g5 (20.0 pg/kg)
Fig4 Chromatogram of milk spiked sample (20.0 pg/kg)



4816 B4 4 TR A B 12%
*1 SHINERNEMEERFEZRIESAR
Table 1 Linear range and methodology validation results of 8 kinds of antibiotics
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FH i e 101(5.9)  93(6.3) 99(2.6) 0.21 0.63 Y=72.04X+0.15 0.99999
it fg s g 92(8.73)  93(4.8) 96(3.5) 0.18 0.53 Y=98.36X+0.40 0.99994
T iz i g 89(10.7)  91(6.6) 97(3.7) 0.22 0.65 Y=89.09X+2.33 0.99998
fith i -5-H S MERE 89(7.1) 95(2.6) 93(4.8) 0.28 0.83 Y=74.09X+5.83 0.99987
T e FR L S 93(8.8) 92(4.7) 99(3.9) 0.21 0.63 Y=91.67X-4.55 0.99993
T AERE 91(9.1)  94(10.6)  98(3.6) 0.18 0.53 Y=121.72X-5.21 0.99991
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