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1 SEIGE Y

1.1 XFE5RA

Agilent 1200 ERCRAH EIEAL (SEE Agilent 23 F]) 5 400 MHz 2% LIRS ( E EA G TEAF) 5
R B OB e IR 7 #% (T p IL ST ARANER T ) 5 TR (B AR A ] ).

MR | ZE0E FR IR FH s bR v 5 (4B E Y K F 99. 8% , 8 [F Dr. Ehrenstorfer 23 7)) 3 P52 8¢ (4B
afi, FURGRIE TAR]) 5 WO KE S 2-H LML e (srtral, hEEZER) ; FEE( GG, FiERERL
A BRATD) s OHE (i, FiEREESARATR) ; SRR RS, W S T AR
AN Mot B K Rtk

WA R | S TR R R Y s %) 25 TR 1 o« MERAV BBGE B v SV TR, AR 1 mg/mL BV
WEME TR | ZR0E TR AN IR W PO ARV BC ) 7 2 . OGS R A8 W, FH BB Sl /K R S (TR B OB VA WAL

[ EMPy | Br 4 A K4 0. 1 mol 2-FFJEMERE L 0. 1 mol R ZEEHT 15 mL 31 BRI ANAF] 50 mL #
FAEKE T, T 35 CIHFERITE RN 48 h, YL TK LEEM TR CBR 2R EES &, 15 A 6k
C,H,NBr. "H NMR(400 MHz, CDCL,), &: 9.366(d, J=2.4 Hz, 1H), 8.262(t, J=15.6 Hz, 1H),
7.904(d, J=8.0 Hz, 1H), 7.380(t, J=14.0 Hz, 1H), 4.706(q, J=21.6 Hz, 2H), 2.803(s, 3H),
1.405(t, J=14.8 Hz, 3H). “C NMR (400 MHz, CDCL,), &: 153.766, 144.992, 129.947, 125.915,
109. 499, 77.012, 53.247.

1.2 SRR LE

HU2.0 g 2R T 10. 0 mL ZIBE B0 H, A —& S AARER I, FHINA 4 mL 40 o/L &L
VEWERN 0.1 mL M2, 1R%), 4000 r/min B5.0> 10 min, K FJZIHEREA S —110.0 mL .08, T2
A 2 mL 40 g/L SAbaNAw, EE U LM, A L, RS20 F R,

1.3 XUKHEHEZFS %8 i

7£10. 0 mL A TP RIINA 5. 6 g K,HPO, . 1.0 mL 0. 8 g/mL [ EMPy | Br K& FI A= 15KEW , fin
TWAKGERF10.0 mL, R, FE, BahmE L2 ANEEE FRIKNKZ, T2 REERNK
. RS AR B2 IR 0. 45 pm JERE, B 20. 0 pL #E4F, $EATSROROAH IR, A 5%
. Agilent1200 ¥EAH AT, Eclipse XDB-C, #:(4. 6 mm x 150 mm, 5.0 pm). JizhtH A 5 B BT
i, ARG, BNO. 1% BERRKE K. BEREEGEIRFLT . 0 min B, JiaiAH A F1 B AL 10: 80, i id
70.8 ml/min; 10 min i, A Fl B KA 15:75, Hi#H 1.0 mL/min. 30 min B, A Fl B (&R K
30:70, VA 1.0 mL/min. EAMEMIIE K Hy 310 nm, FEEER 20 pL, KR 30 °C. WEEMER | ZE0E R FI IR
FH s 78 Bt 3 25440 A AR B S E) 435310 16. 3, 25. 7 F1128. 9 min.

2 SRS

2.1 FHEI AR ENEF IL-ATPS & &R B & HMRL

5% K,HPO, , Na,HPO,, K,PO,, KCl, (NH,),S0, & NaCl &5 6 FiEhX} [ EMPy ] Br BRUKH A
R, 45RO, K,HPO, 5[ EMPy | Br 8IE SUKAH, FJE A 4 [ EMPy | Br BY/KAH, T2 04
K,HPO, (7K, H e ¥ RN aE i AH. it e K, HPO, MM, R B %28 7 K,HPO, ¥ &
[ EMPy | Br ¢ FEXS AR A RAH L ( L2 E T RBIERZ L) Mg m, 450 WE 1(A) f(B). M
K 1(A)ATE T, 2 K,HPO, A% 5. 6 ¢ B, MHLEEAANAE; K 1(B) Al FH, tHILH%E [ EMPy]
Br ¥R EE (W RMIG A, (VR EEIAS] 0. 8 ¢/mL B, AH LI B3/, SCE0 R, A& IL FELE
JEHY TL-ATPS {4 Z 0 HEME PR | 2% 0 FR AN s A IROICRAR A]. 2 TL pOARRRE E 1. 0 mL, AR HUbRAE:
WPEN 10,0 pg/mL I, TL-ATPS {ARZ XS HEMERR | Z50ERR AR e A PO B L MR A 3G R Mg o,
0.8 g/mL IEFHR A ; 2 ILWKEEN 0.9 o/mL i, FIBCRBEACNAS . B2 T Eh i X A PORAY 2R, 45
SRR, BEE SRR, FBCRBITR, 5.6 g MIkBIR K, HEhE KT 5.6 g i, Z IL-ATPS AR A
M. e IL-ATPS /R £ 4 1.0 mL 0. 8 g/mL [ EMPy |Br #15. 6 g K,HPO,.
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Fig.1 Effects of K,HPO, amount(A) and [ EMPy | Br concentration(B) on phase volume ratio
2.2 IL-ATPS HEEHR
LAZIE-0. 1% BERRAK IO SIAH, R AIRBREVEIE A 7 1k, ZEUE AL Gl 28 17 1 X 3 e v
Y HAT I, IFRTESINAREE D 100 g/ kg B4 WhkE

AT T, R IL-ATPS &% B IR R 45 R W E _

2 K a; ML IL-ATPS B4 RHEREMZE R 2 3% 2

L% b ARFAFEILE 1 ~15 F123 min Wy IL RIBEGL LR 2

W WP 2 AT, IL-ATPS IR Z%S 3 Mz e =

AREFREERCR, JHEm T B REUE.

2.3 SEERAE, BERL SHEERBHE 03 om0 2025 0
DAA-U 7 PRI A B 1 S e N ﬁ[ﬁ@ﬁﬂ]ﬁ Fig.2 HPLC chromatograms of spiked milk sample

F s AR IRV TR, TER RIS 20 TR IS R | 2% without enrichment () and with 100 pg/kg

WE R R HH s TR B U TR, RS T 3 AR 25 1Y IL-ATPS(b)

LM ENF TR A REOM LB E, 153 IL- Peak 1: Oxolinic acid; peak 2: nalidix acid; peak 3;

ATPS 5 % 2 WA €330 45 A JR 7 0 K R Mumequine

(S/N=3), ZRIF 1. ZITENE A Y5 mi 25 W RIR R 8 ~ 10 wg/ke.

Table 1 Regression analysis and limits of detection of quinolones

Quinolone Regression equation Correlation coefficient, r Linear range/ (g + mL~") Detection limit/ ( pug + kg=')
0A A=37.1¢-0.05 0. 9998 0.03—15.0 8
NA A =24.74c¢-0.03 0. 9997 0.05—20.0 10
FQ A =32.42¢ +0. 06 0. 9998 0.05—25.0 10

2.4 AXEERINBEEE
FH[ EMPy | Br-K,HPO, XUKAHIAZ-HPLC %f 50 1100 wg/kg bR B B 4 0588 504 BIHEAT 6 YR

AT RE , 26Xk FIAH X [ W 5%5 Table 2 Recoveries and RSD of quinolones in spiked milk samples(r =6)

WEMLSERmME 2. NEK2 TTE Spiked concentration/ — Absolute o Relaive

Quinolone

RSD( % )

o« kol recovery ( % recovery( %
i, dexf IR 1 85% DL, 0A e 5(1)% ) 87I.y3< - 7.4 10?(2/ ) 4.6
X A 1l 22 3. 6%~ 8. 3% , #H 100 93.4 4.3 100. 8 2.3
X R 7E 1009% Z2 45, AT NA 50 86.4 8.3 101.6 5.2
o NN 100 91.2 4.6 98.6 2.7
PRIfER 2% 2. 3% ~ 6. 2% , XK IE FQ 50 88.6 6.2 100.6 6.2
FHF 2 s v TR 2 25 ki 100 94.8 3.6 97.3 2.6
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Simultaneous Determination of Three Quionlones Residues in Milk by
Pyridinium Ionic Liquid-based Aqueous Two-phase Systems
Coupled with High Performance Liquid Chromatography

ZENG Yan-Bo', ZHAO Di-Hai'*, LI Lei'* , WANG Lian’,
SHEN Bing’, XI Qi-Hui’, ZHANG Meng-Meng’
(1. School of Biological and Chemical Engineering, Jiaxing University, Jiaxing 314001, China;
2. School of Material and Chemical Engineering, Jiangxi University of Technology, Ganzhou 341000, China;
3. Jiaxing Entry-Exit Inspection and Quarantine Bureaw, Jiaxing 314001, China)

Abstract A method was developed for the analysis of three quinolones( oxolinic acid, nalidix acid and flume-
quine) in milk by pyridinium ionic liquid-based aqueous two-phase systems coupled with high performance
liquid chromatography. Milk samples were extracted with the mixed solutions consisting of sodium chloride and
phosphoric acid. Then extracts were enriched by aqueous two-phase systems composed of the ionic liquid pyri-
dine N-ethyl -2-methyl-pyridine bromide salt([ EMPy ] Br) and K,HPO,. The separation of the analyles was
achieved via 0. 1% phosphoric acid and acetonitrile with gradient elution under UV detection. The linear ran-
ges are 0. 3—15 pg/mL for oxolinic acid, 0. 5—20 wg/mL for nalidixic acid and 0. 5—25 pg/mL for flume-
quine. The correlation coefficient(r) is more than 0.9997. The limits of detection are 8—10 ng/kg. Based
on detecting spiked quinolones concentrations in milk samples, the absolute recoveries ranged from 86.4% to
94. 8% with relative standard deviation from 3. 6% to 8. 3% . The proposed method of determinating quinolo-
nes residues in milk is simple, rapid, friendly to environment and high sensitive.

Keywords Aqueous two-phase systems; Pyridinium ionic liquid; High performance liquid chromatography;
Determination of quinolone; Milk
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