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: ( RPAPC) ( ICP-MS)
Cr( )  Cx( VD) ( EDTA) 50 °C XDB-C,, 5%
(v/v) 2.0 mmol/L ( TBA) (pH 6.0) 1.0 mL/min 100 wlLo
ICP-MS YARCTPC0'HY PCrt o Cr(I)  Cx( VD) 5
min . 0.01 ~0.50 pg 82.7% ~107.2% ( RSD) 5. 62%.
. . Cr( 1)  Cx( VD) .
- 0658 CA :1000-8713( 2011) 10402704

Abstract: A method was developed to determine chromium speciation simultaneously in cosmetics using

reversed-phase ion-pair chromatography ( RPHPC) with inductively coupled plasma mass spectrometry
(ICP-MS) . After the extraction with disodium ethylenediaminetetraacetate( EDTA) in a water bath the
sample was separated on an XDB C 4 column with the mobile phase of 5% ( v/v) methanol2.0 mmol/L
tetrabutylammonium ( TBA) ( pH 6.0) the flow rate of 1.0 mL/min and the injection volume of 100
pL. The collision cell technology was applied to eliminate the mass interferences of *Ar'>C* and
®CI"0'H" in the analysis of Cr*. The separation was achieved within 5 min. The recoveries of
Cr( I) and Cr( VI) ranged from 82.7% to 107.2% with the relative standard deviations ( RSDs) less
than 5. 62% ( n =6) with the spiked amounts of 0. 01 —0. 50 g in different kinds of cosmetic samples.

The developed method has the advantages of simplicity sensitivity and good reproducibility and can be
used for the simultaneous determination of Cr( Ill) and Cr( VI) in cosmetics.

Key words: reversed—phase ion—pair chromatography ( RPIPC) ; inductively coupled plasma mass spec—

trometry ( ICP-MS) ; chromium; speciation; cosmetic
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* 1028 29
N 14 000 r/min 10 min
o Cr 0.45 pm
1.2.2 LC ICPMS
Ce( 1) Cx( V) o XDB-C (50 mm x2.1 mm 5 wm)
( Agilent ) 5% (v/v) 2.0
SN AN mmol /L. TBA (pH6.0) ; 1. 0 mL/min;
° . R s 100 pL.
’ o ICP-MS
( AAS) . ( AES) ( He/H, )
(ICP-MS) . - “ArPCT Falo'HT Pert o
( HPLCACP-MS) ICP-MS (S/N)
. . : 1250
. . 2 W; 2 W; 0. 85 L/min;
ICP-MS 0.15 L/min; 2 C;
PA0  Fe “ACL PAs PAPAr PSe 1.0 mm; 0.4 mm; 1.0
“ArPC PCl0'H PCr mL/min; H, 1.0 mL/min; He 3.0
mL/min; 52,
B, ( EDTA) 2
Cr( I) Cx( VI) 2.1
( TBA)
Cg Cr( M) Cx( VI) N B
ICP-MS Cr( ) Cr( VI) . 6
o . Cr( M)
Cr( VI) Cr( VI)
1
1.1 Cr( M) Cr( OH), . 0.5
7500ce ( Agilent mmol /L EDTA 0.5 mol/LL NaNO,  NH,H,PO,
) : LC 1200
( Agilent ) Agilent G1328A 0.5 mmol/L EDTA
Rheodyne 9725 100 pL . 7323K EDTA  Cr( I)
( Hermle ); MLS4200 TBA
MEGA ( Milstone ) o Cr( 1)
EDTA ( ) Amresco ; TBA Cr( M) Cx( VI) -
( ) ; 2.2
: . - 2.0 mmol/L TBA5% ( v/v)
18.2 MQ * ¢m o Cr( 1I) ( GSB 10% (v/v) HNO;  10% (v/v) pH
0447232004)  Cr( VI) ( GBWE 3.0.4.0.5.0.6.0 7.0. pH
080 257) . (pH <4.0) (pH =7.0)
0.45 um .
1.2 Cr pH o
1.2.1 pH<4.0  Cr( VI) H,Cr0, HCrO;
0.50 g 10 mL 10 ; pH Cr( V1) Cr0;~
mL 0.5 mmol /L. EDTA 50 C Cr( I Cr(OH), Cr(OH),
60 min Cr( ) EDTA pH 6.0,



10 : - * 1029 -
EDTA Cr( 1) 2.3
EDTA Cr( 1) 1.2.2 1.0 ~ 100
Cr( V) pe/L Cr( M)  Cr( VI)
100 pL. (V) .
EDTA. (X peg/L)
AY 3 o
o pH = Cr( I) Cx( V) (LOD S/N =3)
6.0, 5% (v/v) TBA 0.3 0.5 pg/Le ( LOQ)
0.5.1.0 2.0 mmol/L.  Cr( M) Cr( VI) S/N =10 cr( M)  Cx( VI)
1. 0.02  0.03 mg/kgo
° 3 Cr(Im) Cr(VI) .
pH =6.0.TBA 2.0 mmol/L Table 3 Regression equations correlation coefficients
linear ranges and detection limits of Cr( III)
Cr( ) Cx( VD) and Cr( VI)
2) o inee
( ) Chromium Regression Correlation L nrd; LOD/
2.0 mmol/L. TBA 5% ( V/V) ~pH speciation equation coefficient (rdr:;eL) (peg/L)
W
=6.0 - Gr( ) Cr( VI) Cr( M)  Y=16124X +92698 0.9994 1.0-100.0 0.3
1. 1.0 Cr(VI)  Y=63683X+51724 0.9992 1.0-100.0 0.5
mL/min 5 mino. Y: peak area; X: mass concentration pwg/L.
2.4
1 TBA Cr(Im) Cr(VI) 0. 50
Table 1 Effects of TBA concentration on the retention ’ &
times of Cr( I) and Cr( VI) min Cr( ]]I) CT( VI) 1.2.1
Chromium TBA/( mmol /L) 1.2.2
speciation 0.5 1.0 2.0
Cr( 1) 1.8 1.9 1.9 Cr( ) Cr( VD)
Cr( VI) 2.9 3.1 3.4 4 o Cr( 1 85. 1%
~103.8% Cr ( VI) 82.7% ~ 107.2%
2 Cr(I) Cr( V) ( RSD) 5.62% (n=6) ,
Table 2  Effects of methanol content on the retention
times of Cr( IIl) and Cr( VI) min
Chromium ¢( Methanol) /% Cl“( VI) CI'( ]]I) °
speciation 0 2 5 10 4 cr(m) Cr(VI) (n=6)
Cr( 1) 2.2 2.1 1.9 1.8 Table 4 Recoveries and their relative standard
Gr(VI) 3.6 3.5 3.4 3.2 deviations of Cr( Ill) and Cr( VI) (n =6)
Sample Chromium Added/ Recovery/ RSD/
1000000 : ‘ speciation ng % %
r Crn) Smoothing Cr( 1I) 0.01 85.1-89.8 1.81
r toner 0.10 88.8 -101.3 4.83
800000
i ( ) 0.50 90.6 -103.2 5.48
N Cx( VI) 0.01 85.8 -98.2 2.96
8 600000 |-
S I 0.10 88.7 -106.8 5.62
E — 0.50 90.2-103.6  5.08
2 400000 [
F Pressed Cr( ) 0.01 88.6-92.5 3.24
200000 7 Cr(VI) powder 0.10 89.6 -102.1 4.44
F ( ) 0.50 90.8 -103.8 4.57
0? J Cr( VI) 0.01 82.7-102.2  3.52
P U R R 0.10 92.1-104.7 4.31
0 2 4 6 8 10 0.50 92.5-107.2 2.95
t/min
1 Cr(m) Cr(V) 2.5

Fig. 1 Chromatogram of a mixture of Cr( IIl)
and Cr( VI) standards

1.2.1
1.2.2
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o 7 5. 2.0 mmol/L TBA5% ( v/v) pH =
6.0, 100 pL Cr( ) Cr( VI)
(<2.0 mg/ke) . 2 0.3 0.5 pg/L
85.1% ~103.8%  82.7% ~ 107. 2%
Cr( 1I) o Cr( VI)
5 Cr( 1)
Table 5 Analytical results of cosmetic samples mg/kg Cr( VI) Cr( ]]I) R
Total Chromium speciation
Sample .
chromium Cr( Il Cr( VI)
Smoothing toner ( ) ND ND ND
Refreshing toner ( ) ND ND ND 1 Cornelis R Caruso J Crews H et al. Handbook of Elemental
Skin lotion ( ) 0.03 0.02 ND Speciation II: Species in the Environment Food Medicine and
Moisturizing lotion ( ) 0.05 0.05 ND Occupational Health. Chichester: Wiley 2005
Nutrient cream ( ) 0.12 0.12 ND Yaman M. J Anal Chem 2003 58(5): 456
Eye cream ( ) 0.21 0.20 ND Motomizu S Jitmanee K Oshima M. Anal Chim Acta 2003
Foundation primer ( ) 0.26 0.24 0.01 499(1/2): 149
Pressed powder ( ) 0.32 0.19 0.12 4 Corti HR Gomez D G de Blanco E K et al. J Nucl Mater
Body wash ( ) 0.09 0.09 ND 1996 229(1/3): 132

ND: not detected.
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Fig. 2 Chromatograms of chromium speciation
in (a) smoothing toner and ( b) skin
lotion samples
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