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Analysis of New Hair Colorants for Cosmetics

Nahomi OHNUKI™*, Yoshiaki NAKAMURA*, Ken'ichiro MORI*, Kiyoshi TERAJIMA*,
Toshiro YOKOYAMA™* and Shuzo OGINO*

A rapid and simple analysis by HPLC was developed to determine the 20 synthetic hair colorants in cosmetics.

The analytical procedure was as follows: the samples were diluted with 50% methanol and injected into the HPLC.
The HPLC conditions were as follows : HPLC column ; ODS (4.6 mm i.d. X 150 mm) , mobile phase : 0.01 mol/L

phosphate buffer including 0.5% sodium 1-decanesulfonate, pH 2.5, Acetonitrile, stepwise condition,

photodiodearray ; 200-800 nm, column temperature ; 40°C. Twenty hair colorants were separated for about 40 min

and were identified from the absorbence spectra of each peak.

By using this method, hair colorants used in 10 commercial cosmetics were identified, quantified, and shown to

have good handling qualies.
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Fig. 1. Chemical Structures of Newly Obtained Hair Colorants
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Table 1. International Nomenclature for Cosmetic
Ingredients (INCI) Name of New Hair Colorants

INCI name Abbreviation Purity
HC Yellow No.5" HYS5 99%
2-amino-3-nitrophenol 2ANP 98%
4-amino-3-nitrophenol 4ANP 98%
4—hydr0).(ypropylammo-3- HPANP 99%

nitrophenol
Basic Blue No.3" BB3 ~25%
Basic Blue No.7" BB7 ~98%

1) Not included in the hair colorant list of Japan Hair Color Industry
Association.
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Table 2. Stepwise HPLC Analytical Condition

Time Solution
(min) A (%) B (%)
0 100 0
6 100 0
6.1 88 12
15 88 12
15.1 66 34
28 66 34
28.1 0 100
40 0 100

Solution A :Buffer-Acetonitrile (80:20)
Solution B : Buffer-Acetonitrile (30:70)
Buffer : 0.0lmol/L Phosphate buffer, 0.1%
Sodium 1-decanesulfonate, pH2.5
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Fig. 2. Effect of the Buffer Concentration in Phosphate Buffer
/Acetonitrile Solution System on Retention Time of Hair

Colorants
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Fig.3 Chromatogram of Hair Colorants
1 : 4ANP,2 : HPANP, 3 : HB2,4 : HY4,5 : HYS5,6 : HR3,7 : 2ANP, 8 : HY2,9 : ACNP, 10 : DBY, 11 : BB99,
12 : AO3, 13 : BB16, 14 : HR1, 15 : BR76, 16 : BB17, 17 : HOI, 18 : BY57, 19 : BB3, 20 : BB7

Mobile phase
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/
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: 0.01mol/L phosphate buffer, 0.1% sodium 1-decanesulfonate/Acetonitrile

Table 3. Detection Limit of 20 Hair Colorants

Detection limit Detection  limit

Hair colorant (ppm) Hair colorant (ppm)

4ANP 0.5 BB99 2.5
HPANP 0.5 AO3 0.5
HB2 0.5 BB16 1.0
HY4 1.0 HRI1 0.5
HYS 0.5 BR76 1.0
HR3 0.5 BB17 25
2ANP 0.5 HO1 1.0
HY2 0.5 BY57 1.0
ACNP 0.5 BB3 0.5
DB9 0.5 BB7 0.25

Fig. 4. Spectra of New Hair Colorants (nm)
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3. A INEYREER Table 4. Recovery Rate of Hair Cololants
T, TR S S 3 Cosmetics Shampoo Rinse
Tﬁﬁ&o) o /? &? Vo ADD 1’?}?52 LR B EHIR Added hair Recovery C.V. Recovery C.V.
INERAE LB O RBRIAHIZ DWW T, FE HPLC &4 Totf colorant rate (%) (%) rate (%) (%)
LCZDOEIRAZRG Lz, ZOFEE Table 4 (/R L7z & 4ANP 103.0 1.3 101.2 1.1
512, IFIFLTHOBET 7 ERY -1 HPANP 99.7 0.7 101.2 1.2
? - RTRALEIRFS S HB2 101.3 22 102.3 3.7
HY4 99.3 0.8 99.8 1.1
4. HRIEFER D DT HY5 99.5 0.4 98.5 3.6
B R BB R TR ST TR RS AR ZP/I\II?P gg;‘ ‘l)g g;i ;;
W2, ~"T Y A2 TR bz v~ N7 T L% Figs ACNP 101.2 2.4 99.6 3.2
TR LT DB9Y 99.8 0.9 99.9 2.6
. o I e A BB99 95.6 1.7 103.5 42
FORENT-HRYE A AHE ORI 11 FE T, G & AO3 1043 10 100.1 73
LTV ABEEEIZ BB99, HB2, HY2, BYS7 "o 7-. & BB16 99.5 1.1 102.7 2.7
ERFASNTOERBAAED S b, AA~NTHT— T3 ;516 ggg }; 19091-37 o
2D Y 2 MIN#E S TWARWEFEIL HYS & BB3 T, & BB17 221 41 100.2 48
Y= 2 AT U R 2ICEKREIN TN, AT DR, HO1 102.4 0.6 99.9 4.5
VR T =205 BB3 ZRIH LTS, ~T U A 20061 BY537 95.0 2.0 102.5 43
BB 97.7 0.5 100.8 2.8
- = /N .
B Lo 7z. HYS Wi s b Loz, BB7 96.5 39 103.4 19
Fig.5 IZR L7 £ 9 IZA RIGHTICHE L 7= TR Ci, #rdd Added : 0.01%, n=5
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Table 5. Analytical Results of New Hair Colorants Extracted from Commercial Hair Cosmetics

Cosmetics Indication Result
Shampoo 1 HY2, HBZZHPANP HY2, HB2, HPANP
2 HR3, HY5", HB2, BR76, BY57, BB16, BB3'", BB99 BB3", BB99
e | TIR3.HY2,HB2, BR76, BYS7, BB99 HR3, HB2, BR76, BY57, BB99
2 HR3,HY2, HYS", HB2, BR76, BY57, BB16, BB3", BB99 HY2, HB2, BR76, BY57, BB99
1 BR76, BY57, BB16, BB17, BB99 BY57, BB16, BB99
2 BY57, BBl6, BB99 BY57, BB16, BB99
Hair coloring 3 HR3, HY4, HB2, BY57, BB16, BBY9 HR3, HY4, HB2, BY57, BB16, BB99
preparation 4 HY2, HB2, HPANP HY2, HB2, HPANP
5 HY2, HB2, HPANP HY2, HB2, HPANP
6  HY?2, HB2, HPANP, BB99 HY2, HB2, HPANP, BB99

1) Not included in the hair colorant rist of Japan Hair Color Industry Association.
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Fig. 5 Chromatogram of Commercial Hair Rinse (No.2)
Mobile phase : 0.01mol/L phosphate buffer, 0.1% sodium 1-decanesulfonate/Acetonitrile
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