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Determination of fluoroquinolones in water
with dispersive liquid-liquid phase microextraction- HPLC
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Abstract: Dispersive liquid—liquid micro-extraction coupled with high performance liquid chromatography( DLLME-HPLC)
was applied to separate and determine six fluoroquinolones( FQs) in aqueous samples.Before injection into HPLC the extraction
solvent droplet obtained after centrifugation was pulled out and then dried by nitrogen flow re— dissolved with dozens of
microliters mobile phase at last. Some important parameters like variety and dosage of extractant and dispersive solvent and pH
of extraction solution which influent the extraction efficiency were investigated. The results showed that after adding 500 pL
trichloromethane as extractant solvent 800 L acetonitrile as dispersive solvent into extraction system which pH was tuned to
7 enrichment factor of 6 FQs was up to 245 and a good linear relationship was obtained in the range of 0.075~0.34 pg/L.The
recoveries of 6 FQs in 3 kinds of water from han river fishpond and running water fell in the range from 88.6% to 109.3% and
the relative standard deviation was less than 5.8% .The method had low matrix effect high enrichment factor and avoids
chromatographic peak deformation when direct injection of extraction solvent droplet in the traditional DLLME.It was proven to
be sensitive simple and accurate in residue analysis of FQs in water.
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2, FOQs 123 DLLME
FQs
4 o
FQs ° N N N
FQs FQs o 200 pL
FQs o 800 pL pH =7
FQs 1.2.1 .
’ ( Dispersive 1.2.4
liquid— liquid microextraction DLLME) 2006 150.200.250.400.500.700 L
Assadi ° FQs o
800 wl. pH =7
. 1.2.1 o
1.2.5
. 500 plL Ce
DLLME DLLME FQs
N, . 800 pL pH =
7o 1.2.1 o
6  FQs. 1.2.6
1 500 pLL 200.400.600 .
11 800.1000.1200 p.L.
: ( Sparfloxacin FQs ° pH =7
Spa) . ( Ofloxacin Ofl) . ( Enoxacin 1.2.1 °
Eno) . ( Lomfloxacin Lom) . 12.7 pH
( Gatifloxacin Gat) . ( Ciprofloxacin Cip) 500 L. 800 pL. pH
Sigma 98% 25 mmol /L DLLME pH
2 mg/ml. pH =6~9 FQ .
4 °C ; NN L2l °
~ ~ ~ ~ ~ 1.2'8
; ; (1OD)  S/N =3 :
Fisher Scientific o 200 pg/L FQs
LC—20AT 6 °
; Phenenomenex °
Te—C,, (250 mm x 4.6 mm 5 pm) 1.2.9 .
; Millipore Simplicity 185 0.45 pm 10 mL 15 mL
; XYJ80 -1 ; N
HYQ_2110 FQs 1.2.1
100 L FQs .
. FQs o
1.2 1.2.10 N
1.2.1 15 mL ~pH HPLC 6 FOs
10.0 ml. FQs 1 mL 0.025 mol /L Origin 8.5
(pH =7) .800 uL ( ) .500 pL °
( ) o 2 min 2
3000 r/min 3 min 2.1 DLLME
o DLLME
0.5 mL N, ° FQs
25 pL o
20 pl .
1.2.2 : phenenomenex Tec — Cjq o
(250 mm x 4.6 mm 5 pm); A% DLLME
Viess ey =17:83( 0.45 pm N, HPLC
) 1.0 mL/min; FQs
280 nm; 30 C» o

50 2017z Z0sm )



R A

/@,‘;’,:24’*& L

2.2
2.2.1
N,
25 pl
( 1),
800000 ,
-
700000 PO AR
600000 CIm%
% 500000
2 400000

g 300000
200000
100000

Mﬁa %@*’\% 9\/{@\/% %y% ‘ﬁy% /\&@\/%
1
Fig.1 ~ Optimization of the type of extractant
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Fig.3  Optimization of the type of dispersant
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Fig4 Optimization of the dispersant volume
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Table 1  Linear equation limit of detection RSD and enrichment factor for six FQs
e RSD( %)
(pg/l) (pe/l) (pg/l)
1~1000 0.9902 0.2 35 1.3 2.6 1.1t
1~1000 0.9883 0.075 190 2.7 3.3 2.6 0.34"
1~1000 0.9955 0.22 34 4.4 5.8 1.7* 1’
1~1000 0.9867 0.18 51 3.7 4.1 0.37"
1~1000 0.9916 0.28 160 3.5 3.7 0.46°
1~1000 0.9976 0.34 245 4.0 4.3 -
:A:PMME ;B:DLLME ;C:I-LLME ;D:SPE .
2
Table 2 Analytical results of samples
(% n=5) (pg/L)
(pg/L)
50 90.8 89.3 103.6
ND ND ND
200 92.8 93.0 98.4
50 90.7 109.3 97.7
0.25 322 ND
200 88.6 90.8 102.4
50 103.4 107.2 95.3
ND ND ND
200 90.2 95.6 93.7
50 93.2 89.2 95.2
ND 25.6 ND
200 93.8 108.5 104.7
25 95.4 95.9 95.2
ND ND ND
100 105.6 95.1 93.9
10 93.4 89.4 96.7
ND ND ND
100 97.4 90.4 105.2
: ND: o
FQs . 3
2.4 DLLME — HPLC 6
6, FQs o 6 FQs
250 — 88.6% ~109.3% 0.075~0.34 pg/L
: 1 R E
200 2 2 A 5-8%
150 47 wE
z P DLLME
100 6 BlIHib R N
50 4 ~ ~ ~
6
1 FQs °
. Q
0 5 10 15 20
Hsf (7] (min) 1 Linder ] A Huang E S Steinman M A et al. Fluoroquinolone
6 prescribing in the United States 1995 to 2002 ] .Am J Med

Fig.6 Chromatograms of sample determination
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Table 9  Detection results of barium in imported Russian foods( mg/L)

(%)

15.1 <0.7 0.00618

0.030 <0.00618 2.39 35

10

t

Table 10 t—Test in the results of barium in imported Russian foods

t df

95%

Sig.( )

=0.01 -24.112 85

0.000 -0.6699 -0.7251 -0.6147

13 15.1% - 3
GB 8537-2008
» (0.7 mg/L)
2.39 mg/L. T
10 ° 10
» <0.05

( BaSO,)
( BaCO,)

10

100% ; N
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