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Detection of residual fluoroquinolones in Taiping lake whitefish by ASE/HPLC/UV-FLD
Yu Hui, Zhao Ping
( Beijing Titan Instruments Co. Ltd. , Beijing 100015, China)

Abstract: Objective To establish a ASE/HPLC/UV-FLD analytical method for the detection of four fluoroquinolones
residues in Taiping lake whitefish. Methods  Samples were extracted with 8% ( V/V) ammonia in acetonitrile by
accelerated solvent extractor (ASE) , and then were defatted with hexane and ethylether. The collected sample solutions
were analyzed by high performance liquid chromatography ( HPLC) with ultraviolet (UV) detector tandem programmable
fluorescence detector (FLD) and quantified by external standard. Results The linearity of standard curve was in the
range of 10-200 pg/L, and the correlation coefficient was higher than 0.999. The recoveries in spiked samples with
fluoroquinolones were 82.7% -95.6% . The relative standard deviations were all below 5% (n =5). The limits of

detection were 1.3-3.0 pg/kg. Conclusion The method was rapid, simple, accurate and reliable and could be applied

to detect fluoroquinolones in whitefish.

Key words: Accelerated solvent extraction; high performance liquid chromatography; fluorescence detector; UV

detector; fluoroquinolones; freshwater fish; food safety

B2 R TN T A A 25,
VAT K 7 B B 20 P 3 T T S
KA 3 B, A I R 4R 0 5 42 HE S e
Ko 0w A K B R X 25 W A R e R T
KA 1 {5 06 8K 42 T BOHAE S e B
AL N D R PAT e i Ok A N S (0R (c 5 1A
T EL 5 i % s A T i R R 2
W2 F I FRR B AR O T £ R e R 2

Y ¥ B #1:2010-10-25

EEE: TH 3
At

BREEE:ARAE * WE/HAIRT HAELTQAHBTLE
B 4y o5 A

ME/TRIF AT E@AHRITLERY

L5 AE S AL I R v AR R PR Y S i
RGeS Y AL LUP AR BRI 7 2 BB
RO 033 -5 0 1 A AR -
FAGIE S vk o AT AF 76 10 IR B2 A 2 7 vk R
TR B 22, A S A B SR S T I

PR3 ¥ 0 A B (ASE) |, 2 — 78 85 3R i TR R A
SURE i o L3 60 30 7 v, B o 2 A R 0 R R
A A RIE IR TR & AV, SR TR R B A
SIS B ISR 8 B o R O R AR R R A T
F P 4 B i R B A I S, B
S5 EPA WCR O b BRERAE B bR T ik 2 — "
FOMAT R R Y SEREPREYH
7 R

AT R PR 9 70 28 B 4 1 8 P o 4 9



R T 8 7 2 R - i AR € 33 - 55 A e I € S A I S DR 1 v 4 R RME TR R R 2 M AR B —— TR,

—323—

W A I 1S P 24 5 B AR R SRR € ' A I 4 A
ARG 25 (5] B0 G, N7 1 P PR e R I 2
2 5% BR (s AT A AN L AR o 3% Rk A
PR A LI D ISR RS 2 L 4

1 Melt5AE
L1 A 5

APLE-2000 3 35 71 2 B, Bit 11 ml R85 4K
A IO 5 1 RIOBAH €835 A (5 HE 10A-VP) | i 58 Ah Ao
WEF (UV) 2GR I 2% (FLD) 5 TTL-30 5 4f /K
i BS124S BUKE % WL 1 43 A KOV 5 BE 5% 28 R A
SHB - Il AU PR K 22 EH 25 42 s DFT-100 F-4 205
P 2R AL

CHE NG A, B R . = 2 M IE & ke, 3 4
Prafi s sk (> 18 MQ/em) fy M 46K & i & o ik
W (HE SN —eEHE LA BRA R, w7 Ik b
28 600 CHERE 6 h, SRJF A TR E=ER,
#H o
1.2 AR

RV E (NOR, >99.5% ) I A (CIP, >
99.5% ) B ik B (ENR, >99.5% ) Wi b 2
(SAR, > 99.5% ), ¥y [ & # °K #5 # ( Dr.
Ehrenstorfer /¥ ] ) o
1.3 RO ke

WA A R T
1.4 Fr it 4 W i I 1

S B R B RN BB B R
B FRUE 5L A 29 50 mg  AF % K2, ] 30 mmol/L &4
AR 5 TR AR O A R 8 o MR E Dl 1 mg/ il §) A A
B W . 2 ~8 CHEIARAE
1.5 ol T4 38 A0 i Al

TR 2 B3R 4 S0 U8 TR A o i £, R
Bl A RS e B2 3 ) 2 10,20 .50 (100 A1 200 we/L
B bR E TAER
1.6 i g AH e il

50 mmol/L B§R/ = £ Bt i W - UM B 2 3. 4 ml,
FHAKFBEZ 1000 ml, =2 M&iH pH £ 2.4,
L7 Jrik
1.7.1 AL %

B £ 0 KT 1 A RE R, SO TS ) AR
A, WU 3 B R BT BGRRE S5 43y 2 O, 1 O iR
By BT - 18 COkE T RAE %
1.7.2 $2H0

FRECL.0 g BEGh, 5 1.5 g ke HIR AT,
BF L ml ZEHGH T, AR H 8% K LI
F PR BGA A, W EE 80 °C L, JE 7 10 MPa, i #4 5 min,

SRS min, AR 1K, W BEAR TR 60% , H] 2 )i
PR R A A A A TR R IO
1.7.3 ik

PP A 3.0 ml IEC KR 1 ml L kX R AR
R ARG R LR R IEC KR, AR
YE2 R, TR ARG D FEK IR 40 °C /Y ief
RRATWRAT T, LA S AR i 55, T Ef o 25
2 ml, WL 0.45 pm JERES EHE HPLC 7347 .
1.8 (ks ff

%4 Venusil MP-C g ,5 pm,4.6 mm(i.d. ) x
25 em; FEUR A EE IR 5 OCA I 8% 1Y R B 265
nm, KSR 478 nm; 5A A I 4% I K 271
nm,50 mmol/L B BRI W/ = L Me-2. 5 (82 +18,V/
V) Ui S AR A 2 0. 8 ml/min, FEFE & 20 pl,

2 HRE5HMH
2.1 FESRTALER A0 R

AR 7 2R PR B 5] AR B0 R 1 A
Jo s T R 2K B 2 AT B, AR AR G A A0 S R
SR P PRI, R T IR PR AR R . B
ai HUAF T 20 ml A4 010 ming, 48 BG4 88 A
AL SE R, A B T,

Sl R R 2 — R G
TEWEE CROTRFEANEN LIS W R
ZOKENR BT, LB R IR &
WA NP ORI 2 o ARSLR 5y ks T 1% L1
G 8% 2K N 7 W Al R 6 22 v W (i 3
AH) B HURE S %) 4 B S R R BT TR R I IR
W R +h 92 W (LB AR ) F1 8% & K & M 5 W X 4
TP G T A 2 A A ) B IO N [l iR
16 88.7% ~95.6% . 1% 2, T8 & N5 1% W %F i 3 Vb
B AU E URLvD B 52 BOSsCR RAK, i br e
FAE68.3% ~T2. 1% . 5 J& 3 J5 L2 v 45 ) # , W 12
R PP W (T BN AR ) AN A Ty e, T LR 8% 3
K G R B BRG]

2.2 k&AL

SR T I S 24 S PR AR S W, A Bl A R R X
HAassgmiR K, R E ARy R Bisd A,
VRV BAE & — 2 W &I 00 R M K i W b e
ROy e M sh A pH (X 4 R 259 0 o3 B A
SR o AT 3k W R K U WA R T Bl A 4R
53 IEXEATR] pH B R K I WREEAT L8R, S 3 45 21
FEH L6 AH R S AH L) 5% 44 T, Bl B T S A pH Y
RS, B A5 0 ) Of B8 B ) SE K, HL 5 T 0 06 58 4 4
L AEGEIER SR, InA DB = ORI
GFRYIEIE o B 7 vE R pH 2.4 19 50 mmol/L %



R i AR AR

—324—

CHINESE JOURNAL OF FOOD HYGIENE

2011 4E55 23 #5541

MR/ = L -0 (82 + 18, V/V) MRS i sl A, 4
ol s s I 2K 24 W) i 5¢ 4 T, T HLE R B hF . —
A Al E B[] D 31 min

SV T T 2K 8 2 AR A D A b A i
E SR e E R AR R 2 B g, R 9 e
045 1 5% A1 UG I g [+) PR 30 5, 2 Ol A6 0 4% A o =
B M A I AR, 5 AR I A 1 D A B8 A A
I

500001

i, AT LUSE Gf A A F AR 9, oAb T WA B35 TR A
2% Jot I 7 1 S A ) R

TE Bk 03 25 4T, 45 3K F ) 1 s 1k
BE ARSI S 4 B S v R 2S5 24 B AR 2¢
Je @A SRR (B 1) o AL R AE B
RHBEEFMT, Br 238 7RG 8 0 8,
H 2B ik g 8ef 40

]
350000 @ 2 A pho | 5 225000_ .
300000+ = | m by 00001 200000
250000 - i sl 15000 175000F
=4 ) " 150000F L
200000 || B 2 2 > 125000F R =
2 i = 25000} = [ B 2 d
150000 - z | 100000 3 28 o B
100000 - 15000+ 75000 | sl E
—- 10000k soooof || & by
5000 25000F
0 .
125 150 17.5 20.0 22.5 250 27.5 %150 0 . 25 150 200 _ 250
t/min t/min t/min
10000} D 10000} E 10000} F
7500 7500F 7500 F
W oo I HH oy I
5000} @ 2 2 2 5000 5000} %}@ ) 2
> e b x 2500 > b &
Z 2500F s i ® 2 2 = 2500F I = 5
of— A A 0 — op— A A
2500} §23000 2500}
-5000¢ -5000r- 5000}
ent ; , , . 7500} , , , . , , .
100 150 20.0 250 00 150 200 250 7500700 150 20.0 250
t/min t/min t/min

A BRSSO BRI (100 we/T) 5 B: FEMZE HPOGEIEIE; C 2 AR IR (50 pe/ke) 2856 3% 1A
D FRifEs AN EIEE (100 pg/L) 5 E: BEM A HESNEIE A Fo 2 AARMINAR (50 png/ke) 5N TE A
K1 @R
Figure 1 Chromatograms
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Table 1  Regression equations, linear ranges, correlation coefficients and quantitative limits of four fluoroquinolones
5y LEWHE (ng/L) RAETT R R? IR (pe/ks)
W R 10 ~200 y =0.00001x - 1. 007 0.9996 4.3
W E 10 ~200 y =0.00002x - 0. 539 0.9997 9.0
B 10 ~200 ¥ =0. 00001 —0. 499 0.9997 5.0
VRIS B 10 ~200 y =0.00003x - 0. 163 0.9997 10.0

2.4 [ERCR RS % E

P25 3 T (A A RE 5P TR i — 2 00 R
T VR 5 s MV YRR, R TP 40 ) A 25 50 gk
PIAN KT i ) 4 Rl S 5 R . % 001k S 1R A
KFE G M 5 W, RS B2, o BT ks
FERIE R (n =5) i85 R LK 2, Af
BT X5 S 0 T AR 2 82. 7% ~95. 6% , A Xt A oE A

ZEINT 5% U8 B T R0 E 4 PSR TR 2 2
Wy A o R TR %5 3 A, T LA A 2 R B R B )
BT 2K .
2.5 RSN E

F2010 4£ 9 A DAk 5t M T B AL 8 173 A1
PR 1.7 FTaR Jy g AR, 25 R R W1, st
B RE i TR B AR T B 4 Rl TR TR DS 2 W 5k 7



ek
5

/mL:

FR A T - e 0O £ 3% - 5 b A3 TR A e A 00 3 0 O 1 b 4 R R T B 2R 25 W Bk T —— T, 4

—325—

#£2

P £ A R A R 2K 24 ) Y [T S 5 RORS 5 1R 4 2R

Table 2 Recovery and precision of results in the detection of fluoroquinolones in whitefish(n =5,% )

Tz K 7

bR T 25 pg/kg 50 wg/kg

S 1A R RSD 3 I R RSD
R A 88.5 3.0 90. 5 2.7
2RI 83.6 4. 88.7 3.5
R B 90.3 2.9 95.6 2.1
(UL 82.7 3.8 89.2 3.6
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