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Determination of 22 components in hair dyes by
high performance liquid chromatography

ZHU Huijuan YANG Yanwei ZHANG Weiqiang ZHU Ying
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Disease Control and Prevention Beijing 100021 China

Abstract A high performance liquid chromatographic HPLC method was developed for the
determination of 22 components in hair dyes. The target analytes were separated on an amide
bonded C; silica column 250 mm x4.6 mm 5 pm employing acetonitrile-0. 025 mol/L phos-
phate buffer pH 6.0 containing 0. 1% 1-heptanesulfonic acid sodium salt as the mobile phase
and detected by a photodiode array detector DAD with the detection wavelengths of 260 nm
and 280 nm. The flow rate was 1. 0 mL/min and the column temperature was 25 C. The linear
range was from 10 mg/L to 500 mg/L with good relationship. The relative standard deviations
were less than 10% except toluene-2 5-diamine sulfate 2-methylresorcinol N N-diethyltolu-
ene-2 5-diamine HCI at low concentrations and the recoveries were from 77. 6% to 122.8%.
The method is simple rapid and accurate and is suitable for the analysis of various hair dyes.
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Mobile phase acetonitrile-phosphate buffer 10:90 v/v
detection wavelength 280 nm.

1. p-phenylenediamine 2. p-aminophenol 3. toluene-2 5-
diamine sulfate 4. m-aminophenol 5. o-phenylenediamine 6.
2-chloro-p-phenylenediamine sulfate 7. o-aminophenol 8. res-
orcinol 9. 2-nitro-p-phenylenediamine 10. toluene-3 4-diam-
ine 11. 4-amino-2-hydroxytoluene 12. 2-methylresorcinol 13.
6-amino-m-cresol 14. phenyl methyl pyrazolone 15. N N-di-
ethyltoluene-2 5-diamine HCl1 16. 4-amino-3-nitrophenol.
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Fig. 2 HPLC chromatogram of 6 dye standards

Mobile phase acetonitrile-phosphate buffer 35:65 v/v
detection wavelength 280 nm.

1. 6-hydroxyindole 2. 4-chlororesorcinol 3. 2 7-naph-
thalenediol 4. 1 5-naphthalenediol 5. N-phenyl-p-phenylene-
diamine 6. 1-naphthol.
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Fig. 3 HPLC chromatogram of 22 dye standards HCl1 RSD 10% 10%

Mobile phases A acetonitrile B phosphate buffer.
Detection wavelength 280 nm.
For peaks 1 - 16 identifications see Fig. 1. Peaks 17. 6- 2.5
hydroxyindole 18. 4-chlororesorcinol 19. 2 7-naphthalene-
diol 20. 1 5-naphthalenediol 21. N-phenyl-p-phenylenedia-
mine 22. 1-naphthol.
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Table 1 Regression equations correlation coefficients 2.6
limits of detection LODs and limits of 25
quantification LOQs for 22 dye standards
determined 15 22
No.' Regression equation’ Lob* / LoQ* / 2- - 4- 2-
mg/L mg/L m- - -
1 A=2.81C-8.86 1 0.3 0.9
2 A=1.71C+0.641 1 0.5 1.4 2 5- 0- 1- 2-
3 A=1.50C-5.66 0.9998 1.5 4.3 6- -m- 6- 12
4 A=4.65C-5.68 1 0.4 0.9 15 9
5 A=5.19C-6.62 1 0.2 0.8
6 A=2.75C +0.622 1 3.4 13.2
7 A=6.16C-6.92 1 4.0 12.1 2
8 A=3.45C-2.92 1 1.5 4.8 20% 4
9 A=8.87C-13.2 0.9999 4.0 12.9
10 A=3.60C-4.94 1 1.5 4.1
11 A=4.36C-3.98 1 0.2 0.8 20% 10
12 A=1.20C-0.951 1 .0 8.0
13 A=4.14C-3.03 1 4.0 12.9
14 A=4.89C-7.15 0.9993 1.0 2.6 10
15 A=2.18C-0.945 1 3.0 9.1 4- -2- m- P-
16 A=6.16C-4.70 1 0.3 0.8 - 2 5.
17 A=7.78C +20.6 0.9999 0.5 1.7
18  A=4.19C+9.04 1 0.8 2.7 27 2- 6- m- 6-
19  A=4.89C+10.3 1 0.8 2.8 2- -p- 11
20 A=4.93C+10.2 1 1.4 7.1
21 A=20.1C+42.9 1 0.3 1.7 3
22 A=5.77C+8.92 1 0.5 2.5

1 For peak No. see Fig. 3. 2 A peak area C mass
concentration mg/L. 3 LOD S/N=3. 4 LOQ S/N=10.
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