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Fig.1 Effect of extraction solvent on extraction efficiency
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Fig.2 Effect of disperser solvent on extraction efficiency
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Table 1  Factor levels of orthogonal test pL i*IqJ ‘ﬁj\ﬁﬁfﬂj . jg—?L ,pa ?ﬂj j%’ﬁk*ﬂ Xd—ﬁm}zi@ﬁﬁﬁ%ﬁ
RA L REGURRL  GEGHERL  RAREL e B A B K, R UK B B 7 3

Factor Extraction solvent Disperser solvent De-emulsifier

level volume volume solvent volume
1 40 800 400
2 50 1 000 600
3 60 1 200 800
2 EXRBELER"

Table 2 Results of orthogonal test

W5 ABGIARY uL
Test

No. solvent volume

MG IREL L. 25U AL L

Extraction Disperser De-emulsifier

SD/ %

solvent volume  solvent volume

30.19£0.61
42.88+1.36
29.86+0.69
65.03+2.42
78.8442.93
34.89+0.28
61.20+1.03
51.03%2.00
55.29£1.29
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D EE: 2 HU% Extraction efficiency; SD: #5252 Standard devia-
tion; F[A The same as below.
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Table 3 Effect of extraction solvent volume,disperser solvent volume and de-emulsifier solvent volume on extraction efficiency

AW R/ pL

SRR R/ pl

FFHARFR/ L

Extraction solvent volume EE/% Disperser solvent volume EE/% De-emulsifier solvent volume EE/%
40 34. 31 800 52.14 400 38.70
50 59.59 1 000 57.58 600 54. 40
60 55. 84 1 200 40. 01 800 56.63
R 21.53 17.57 — 17.93
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Table 4 Comparison of microextraction techniques for determination of methyl parathion
ViR ZE BB 8] / min 250 B[] /min [ T K th R/ (ng/mL)  Z&MEWEE/ (ng/mL) K% EE/ % Sk
Methods  Extraction time Centrifugation time Enrichment factor LOD LR RSD References
SDME 15.0 — — 0. 057 0.5~100 10.0 [8]
SPME 45.0 - - 0.02 0.1~10 7.0 [9]
SPME 60.0 — — 1.5 10~1 000 3.3 [10]
DLLME 3.0 2.0 789 0. 005 0.010~100 2.4 [11]
k5%
SD-DLLME 1.0 — 114 0.03 1~40 1.9 | 7': dEL
This study

DLOD: K HBR Limit of detection; LR:Zk#EJU [ Linear range; RSD: 5% i Relative standard deviation; SDME: ¥ 3£ B Sin-
gle-drop microextraction; SPME: [# #1 ## it Solid-phase microextraction; DLLME : 23 B - % 7% B Dispersive liquid-liquid mi-
croextraction; SD-DLLME : % 7 25 LAk /3 8O- M AE BL Solvent demulsification dispersive liquid-liquid microextraction.
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Table 5 Analytical results of methyl parathion in natural water samples

P £VT7K Yangtze River water ZRiH/K East Lake water [ 3kJK Tap water
hn s {8/
e / o e/ - 2 18 / =
(ng/mL) (ne/ml) MR/ % KB/ % (ng/mL) msR/ % KR/ % (ng/mL) BsR/ % WEE/%
n . n . ng/mL
Added g Recovery RSD g Recovery RSD {g/ Recovery RSD
Found Found Found
0 _ _ _ _ _ _ _ _ _
10 7.98 79.8 4.3 7.96 79.6 2.9 8. 47 84.7 3.3
20 15.47 77.3 1.8 15.67 78.3 1.9 16. 95 84. 8 2.0
40 29. 54 73.9 2.7 31. 61 84.3 2.3 33.71 84.3 2.4
A \A
. A 3 i i
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Solvent demulsification dispersive liquid-liquid
microextraction combined with high performance liquid
chromatography for determination of methyl parathion in water samples

ZHU Ben-qiong CHEN Hao LI Sheng-qing

College of Sciences s Huazhong Agricultural University sWuhan 430070,China

Abstract A new method of solvent demulsification dispersive liquid-liquid microextraction (SD-
DLLME) was developed for the determination of methyl parathion in the water samples by high per-
formance liquid chromatography (HPLC). In the extraction procedure,a mixture of extraction solvent
(trichloroethylene) and dispersive solvent (methanol) was injected into the aqueous sample solution to
form an emulsion. In contrast with the conventional DLLME methods,which usually obtained the phase
separation through centrifugation,a demulsification solvent (acetonitrile) was injected into the sample
tube to break up the emulsion. The dispersed system turned clear quickly. The subnatant (trichloroethyl-
ene) was collected and analyzed by HPLC. No centrifugation was required in this procedure. Factors af-
fecting the extraction efficiency such as the type and volume of dispersive solvent,extraction solvent and
de-emulsifier were investigated in detail. Under the optimized conditions, the proposed method provided a
good linearity in the range of 1-40 ng/mL (R*=0. 999 8). The detection limit (S/N =3) was 0. 03
ng/mL. The relative standard deviations (RSDs) for the determination of 10 ng/mL methyl parathion
was 3.3% (n=25). The proposed method is fast,efficient, convenient and can be successfully applied to
the extraction of methyl parathion in natural water samples.

Key words solvent demulsification; dispersive liquid-liquid microextraction; methyl parathion; wa-
ter sample; high performance liquid chromatography
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