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Simultaneous determ ination of 9w ater-soluble colorants in
cosmetics by high performance liquid chromatography
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(Shenzhen Entry-Exit Inspection and Quarantine Bureau, Shenzhen 518045, China)

A bstract: An analytical method based on high performance liquid chrom atography w ith diode
array detector (HPLC-DAD) has been established for the simultaneous detem ination of 9 w a-
ter-soluble colorants (Solvent Green 7, Food Yellow 3, Food Red 17, Acid Yellow 1, Acid Red
33, Food Red 4, Food Red 1, Orange , Acid Orange 7) in cosmetics The different kinds of
samples w ere treated w ith different preparation m ethods The obtained liquid samplesw ere an-
alyzed by HPLC using aD iamonsil C18 column (250 mm X4.6mm, 54 m). Acetonitrile-potas-
sium dihydrogen phosphate (KH, PO,) buffer solution (pH 6) w as used as the mobile phase for
gradient elution The 9w ater-soluble colorantsw erew ell separated w ithin 15min The average
recoveries (n =9) were from 85.33% to 100.2% w ith the relative standard deviations (RSDs)

betw een 3.68% and 8.20% The limits of detection (LOD) were in the range of 0.01 - 0.1
mg/L. Themethod is smple, rapid, accurate and suitable for the detem ination of 9w ater-sol-
uble colorants in cosm etics
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- Table 1 Regression equations, correlation coefficients
< 300} (r) and limits of detection (LODs) of 9water-
> b soluble colorants
g 200 i ion”
g E Analyte Regression equation r LOD /(mg/L)
__5 100 I Solvent Green 7 Y =35 438X +2 9362 0 9999 0 01
< [ Food Yellow 3 Y =55 194X +4 9499 0 9999 0 01
0 . Food Red 17 Y =45 334X - 2 5019 0 9999 0 01
PR T e A S Mt . _
0 5 4 6 g 10 12 14 16 Acid Yellow 1 Y =15 344X - 2 821 0. 9996 0 05
i Acid Red 33 Y =29 645X - 2 7084 0 9998 0 05
min
Food Red 4 Y =54 739X - 5 823 0. 9997 0 01
1 9 Food Red 1 Y =13 367X - 4 8234 0 9986 Q 05
Fig 1 Chromatogram of the mixed standard Orange Y =10 316X - 7. 0278 0. 9976 a1
solution of 9water-soluble colorants AcidOrange7 Y =43 172X - 3 3054 0 9999 001
Peaks: 1 Solvent Green 7; 2 Food Yellow 3; 3 Food Red *Y: peak area, X: mass concentration, mg/L; linear range:
17, 4 Acid Yellow 1; 5 Acid Red 33, 6 Food Red 4; 7. Food 0.05 - 100. 0 mg/L for each analyte
Red 1; 8 Orange I; 9 Acid Orange 7.
24
) ( 1
: - : , )0.5 g, 5, 50, 500 mg/L
3 9 1mL,
: () : : 1.3 :
, 5 15mL , 3,
85.33%  100. 2%, 3. 68%
, 8. 20%
) ) 25
, , 49
5 15mL 10 mL , 4 17,
222 9 2
200
- - = Food Red 17
5 [
_ _ = 150 | a
= L
4 8 100 [
5 [
= L
- - =}
: ( 11 5 sof
( 11) , <
0\\\\\ll\\\\\\ll\\\\\ll\\\\\\l\\\\
' 0 2 4 6 8 10 12 14 16
- ( 1 1) t/min
) 70 15
- z
m in g
23 g
£
9 11 2
<
(0.05, 0.1, 0.2 0.5, 1.0, 5.0, 10.0, 12.5, 25.0,
Lo v e
50. 0, 100. 0mg/L) , 200 300 400 500 600
, X (mg/L) A/ nm
Y 2 (a) 17 (b)
17 (c) 17
0.05 100.0mg/L , 9

Fig 2 (a) Chromatogram of a positive sample and
spectra of (b) Food Red 17 in a positive
sample and (c) standard solution
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