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Analysis of New Hair Colorants of Cosmetics

Nahomi OHNUKI" Yoshiaki NAKAMURA" Ken'ichiro MORI
Kiyosi TERASHIMA™ Toshiro YOKOYAMA" and Kouichi ITOH"

A rapid and simple analysis by HPLC was developed to determine the suitability of 14 new synthetic
hair colorants for cosmetics.

The analytical procedure was as follows The samples were diluted with 50% methanol and injected
into HPLC The HPLC conditions were as follows HPLC column ODS (4.6 mm i.d.><150 mm), mobile
phase 1 Methanol / H20 linear gradient mobile phase 2 0.04% phophoric acid including 0.5% sodium
1-decanesulfonate / Methanol(40:60), photodiode-array 200-800 nm column temperature 40 The
14 new hair colorants were separated for about 30 min and were identified from the absorbant spectra of

each peak

By using this method new hair colorants used in 15 commercial cosmetics were determined to have
good handling quality

Keywords HPLC cosmetics hair colorant
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Fig.1. Structure of New Hair Colorants

Table1. INCI Name of New Hair Colorants

INCI name Abbreviation Wa\irll:rll};tlﬁa(lnm) o ;
3. BEREORAHE 0.0lg
Acid Orange No.3 AO3 360 50 % 10 mL 1,000 pag/mL
HC Red No.1 HR1 500 HR1 HY2 AO3 HR3 HY4 HO1
HC Red No.3 HR3 500
HC Orange No. 1 HOI 435 HB2 ~ DBS 1.0 mL
HC Yellow No.2 HY2 440 10 mL 100 pg/mL
HC Yellow No.4 HY4 420 50 25 pg/mL
HC Blue No.2 HB2 550 ACNP BR76 BB16 BB17 BB99
Disperse Black No.9 DB9 455
st aow o
. 4. AmMENEERARMEROAR
Basic red No.76 BR76 505
Basic Yellow No.57 BY57 380 10g
Basic Brown No.16 BB16 480 10 mg
Basic Brown No.17 BB17 450 () : HM-500
Basic Blue No.99 BB99 610 lg
INCI : International Nomenclature for Cosmetic Ingredients 10 mL
97 100 %
INCI Tablel. 5. ABRAKENDARE 10 mL 05g
() () /(1)
10 mL (2,500 rpm )

2. H# 15 12 16



Table 2. Linear Gradient Condition of

Mobile Phasel
Time (min) A(%) B(%)
0 100 0
10 100 0
20 0 100
30 0 100
30.1 100 0

A :35%Methanol
B:80%Methanol

6. HPLC & ()
TSKgel-ODS80TM 4.6 mm i.d.><150 mm ( ) )
35 % 80 %

Table 2. 0.5% 1-

(SDeS) 0.04 %
(40 60) 40 1 mL/min
200 800 nm 10 pL

BEBLUEE

1. oWEHOBE D UZTFISPI 2 bEHE HRL
HY2 AO3 HR3 HY4 HO1 HB2 DB9
TSKgel-ODS80TM

40 1 mL/min
Fig.2 (30:70)
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Fig.2. Effect of Methanol Concentration in Methanol/H,O

SolutionSystem on Retention Time of New Hair Colorants
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Fig.3. Effect of Counter lons in 0.04% Phosphoric Acid/
Methanol (40:60) on Retention Time of New Hair Colorants
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: Table 3. Recoveries of New Hair Colorant
5 Cosmetics Added hair Recovery  Coefficient

colorant rate (%) of Variation
Shampoo HR3 97.4 2.2
HB2 95.6 3.3
3 HY4 95.3 2.2
HY2 95.4 0.6
J DB9 95.4 0.9
HR1 98.3 3.3
9 B HO1 101.7 1.4
AO3 101.7 3.3
ACNP 99.7 0.6
BB16 100.4 2.3
BR76 101.0 2.7
BB17 98.5 1.9
e BY57 99.2 1.1
0 B BB99 100.1 22
Hair rinse HR3 99.1 1.4
0 10.0 20.0 30.0 HB2 100.3 2.0
(tn) HY4 100.0 1.5
Fig.4. Chromatogram of New Hair Colorants HY2 98.1 1.2
1:HR3,2:HB2, 3:HY4, 4:HY2, 5:DB9, 6:HR1, 7:HOI, DB9 99.9 1.8
8:A03,9:ACNP, 10:BB99, 11:BBI16, 12:BR76, 13:BB17, HRI 99.1 2.1
14:BYS57 HO1 100.1 2.7
A :Mobile Phase 1; MeOH/H20 gradient system (Table 2) AO3 96.0 2.9
B:Mobile Phase 2;0.04% phosphoric acid, 0.5% sodium 1- ACNP 100.4 2.9
decanesulfonate/Methanol (40:60) BB16 100.5 1.1
Detection:254nm BR76 99.9 2.0
BB17 103.0 1.8
BY57 100.1 1.5
BB99 101.3 1.0

added : 0.1%, n=5

2 pg/mL HB2 HY4 HY2 DB9 HR1 5 pig/mL
BB16 BB17 BR76 10 pig/mL BY57 BB99
25 pg/mL

2. HIREZEDRE
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Table 4. Analytical Results of New Hair Colorants Extracted from Commercial Cosmetics

Cosmetics Com.mty of Indication Result
origin
1 Japan HB2, HY?2, HB2, HY2
Shampoo 2 Japan BY57, BR76, BB16, BB99, HY5, BB99
HR3, HB2
3 Malaysia hennna BB16, BB99, BR76, BY57 BB16, BB99, BR76, BY57
Japan HB2, HR3, HY2, BR76, BB99, HB2, HR3, HY2, BR76, BB99, BY57
BYS57
2 Japan BY57, BR76, BB16, BB99, HY5, BYS57, BR76, BB16, BB99, HB2, HY2
Hair rinse HR3, HB2, HY2
3 Japan hennna BY57, BR76, BB16, BB17, BB99 BBI16, BB99
4 Spain hennna BB99, BR76 BB99, BR76
5 Malaysia hennna BB17, BB16, BB99, BR76, BY57 BBI17, BB16, BB99, BR76, BY57
1 Japan hennna HB2, HY2 HB2, HY2
2 Japan hennna HB2, HY2 HB2, HY2
Hair 3 Japan hennna HB2, HY2, BB99 HB2, HY2, BB99
coloring 4 Malaysia hennna BB16, BB99, BR76, BY57 BB16, BB99, BR76, BY57, BB17"
preparation 5 Malaysia hennna BB16, BB99, BR76, BY57 BB16, BB99, BR76, BY57, BB17"
6 Malaysia hennna BB17, BB16, BB99, BR76, BY57 BBI17, BB16, BB99, BR76, BY57
7 Brazil hennna HRI, HY2, HB2 HRI, HB2, HY4", DB9", BB99"

1) Un-indicated hair colorant was detected.
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