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Fig.3 Effect of high conductive buffer solution ( HCB) on stacking ( A) without and ( B) with HCB zone by
16 kPa 20 s. HCB: 20 mmol/L phosphate ( pH 2.2) . Peak and concentration of standard solution: 1. Benzo g
h i perylene 4.38 mg/L. 2. Dibenz a h anthracene 7.5 mg/L; 3. Benzo a pyrene 8.75 mg/L; 4. Benzo b
fluoranthene 5 mg/L; 5. Benz a anthracene 5 mg/L; 6. Fluoranthene 2.5 mg/L
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Fig.4 Electropherograms of six polycyclic aromatic hydrocarbons ( PAHs) mixed standard solution
s 1. 25 mg/L; 2. (a) 25 mg/L; 3. (b)
5. (ah) 37.5mg/L; 6. (g hi) 43.8mg/L.
(V/V) 22% (V/V) -5 mmol/L (pH9.24); 1 6 s/3 kPa.

87.5 mg/L;
(w/w) 20%

Peak and concentration of standard solution: 1. fluoranthene 25mg/L 2. benz a anthracene 25 mg/L 3. benzo b fluoranthene

25 mg/L 4.benzo a pyrene 87.5 mg/L 5.dibenz a h anthracene 37.5 mg/L 6.benzo g h i perylene 43.8 mg/L; Microe—
mulsion buffer solutions: 1.8% ((w/w) SDS-0.4% n-hexane( w/w) 20% n-butyl alcohol( V/V) 22% acetonitrile( V/V) 5 mmol /L

sodium borax buffer( pH 9.24) ; Pressure injection of sample: 6 s/3 kPa.

MEEKC 6 N
o 6 PAHs (y)
(x mg/L) 3 (S/N =3) 6 ( LOD) 1o
6  PAHs N
Table 1 Linearity regression equation LODs of PAHs by LVSS-DypH-sweep MEEKC
Linera range Regression Correlation LOD RSD
Analyte (me/l) e(;ualion coz&f]f;g;ent (me/L) (% n=5) Enrichment
Fluoranthene 50 ~ 4000 y =28.6x -105 0.998 38 4.9 50
(a) 15 ~150 y=122x - 67 0.999 8.8 3.7 80
Benz a anthracene
(h) -
Benzo b fluoranthene 100 ~ 10000 y=15.4x +114 0.998 58 4.7 40
(a) Benzo a pyrene 50 ~4000 y=51.4x-213 0.999 24 5.1 55
(a h) -
Dibenz a h  anthracene 100 ~ 10000 y=12.8x-78 0.999 84 3.6 25
(ghi) 88 ~ 70000 v =25.4x -233 0.9991 49 4.4 70
Benzo g h i perylene
: xLVSS-DypH-sweep / MEEKC
Enrichment factor: ( Peak area of LYSS-DYpH-sweep xdilution factor) /peak area of MEEKC.
A Al Al Al Al Al Al 9
4 6 PAHs
20 o
2 1 1
o 5 2 o
90.6% ~95.9% RSD 5.1% s
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Fig. 5 Electropherogram of real sample solution by LVSS—
DypH-sweep MEEKC
3B

All conditions and peak numbers were the same as in Fig. 3B.
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Table 2 Results of recovery test

Analyte Added Found Recoveries RSD_
(mg/L) (mg/L) (%) (% n=5)

Fluoranthene 1.25 1.19 95.1 4.7
(a) Benz a anthracene 2.5 2.34 93.7 4.9
(b) Benzo b fluoranthene 2.5 2.26 90.6 3.8
(a)  Benzo a pyrene 4.5 4.1 91.3 5.1
(a h) Dibenz a h anthracene 3.8 3.64 95.9 3.3
(g hi) Benzo g h i perylene 2.5 2.27 90.8 3.7
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On-ine Preconcentration for Sensitive Analysis of PAHs in
Cosmetics by Reversed Microemulsion Electrokinetic Chromatography

CHEN Xin NI XingJiong ZHANG Jia-Yu LIU Ying CAO Yu-Hua'
( School of Chemical and Material Engineering the Minisiry of Education Key Laboratory of Food Colloid and Technology
Jiangnan University Wuxi 214122 China)

Abstract A sensitive analytical method based on reversed microemulsion electrokinetic chromatography
( MEEKC) combined with on-ine preconcentration technique was developed for the determination of polycyclic
aromatic hydrocarbons ( PAHs) in cosmetics. For six lipophilic PAHs analytes which are difficult to be
separated under conventional conditions three stacking techniques including large volume sample stacking
(LVSS) dynamic pH junction and sweeping ( LVSS-DypH-sweep) were combined to realize the efficient
preconcentration and separation. Under the optimum conditions including the microemulsion buffer with the
composition of 2.4% (w/w) SDSO. 6% (w/w) octane-6. 6% ( w/w) n-butyl alcohol20 mmol/L. NaH, PO,
(pH2.2) HCB injection time of 20 s ( 16 kPa) and sample injection time of 80 s ( 16 kPa) good
enrichment effect was reached with the enrichment factors ranged from 25 to 80 and the PAHs were analyzed
successfully within 27 min. The developed method was used to analyze the PAHs in cosmetics. The recoveries
ranged from 90.6% to 95.9% . The RSD values (n =5) were less than 5.1%.

Keywords  Microemulsion electrokinetic chromatography; Large volume sample stacking; Dynamic pH

junction; Sweeping; Polycyclic aromatic hydrocarbons
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