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Hair Dye by Fused-Silica Capillary Gas Chromatography
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= Abstract =

The simultaneous determination of p-phenylenediamine (PPDA), resorcin (Res), m-phenylen-

ediamine (MPDA), m-aminophenol (MAP), a-naphtol (Nap), 4-ethoxy-m-phenylenediamine

(4EMPDA), p-nitro-o-phenylenediamine (PNOPDA) was developed by gas chromatography

with fused-silica capillary column.

Experimental subjects were used four commercial oxidative-type hair dye (one domestic and

three imported products)

The obtained results were as follows;

i,

PPDA, Res, PNOPDA were completely separated but MAP and MPDA, 4EMPDA and

Nap were overlapped by using a HP-1 megabore column

2. Using a HP-5 megabore column, PPDA, MPDA, Nap, 4EMPDA and PNOPDA were
separated clearly meanwhile Res and MAP were overlapped. Therefore IIP-1 and HP-5
columns are recommended to analyze multi-components in hair dyes.

3. Organic solvent extraction method was better than that of the using sep-pak cartridge.

But the simple and precise dilution method without any pretreatment is applicable for the
separation or identification of dve components in commercial hair dyes.
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abbreviation sample A sample B sample C sample D
resorcin Res 0,740 0,9 0,2 1.00
p-phenylenediamine PPDA 0.390 0.6 0.07 0.20
m-aminophenol MAP 0.330 0.05 0.01 0.01
m-phenylendiamine MPDA 0.025 0,025
a—naphtol Nap 0.240 0.05
p-nitro-o-phenylenediamine PNOPDA 0.610
4-ethoxy-m-phenylenediamine 4EMPDA 0.580
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Condition 1

Condition 2

Column HP-1 (530 pam X< 10 m)
Detector FID

Injector temp. 150°C

Detector temp. 240°C

Sample size 2 pf

Attenuation 28

Chart Speed 0.25 cm/min,
Column temp.

program rate 5°C/min

final temp. /time 120°C/10 min

rate A 5°C/min

final A temp./time 200°C/5 min

initial temp. /time 85°C/11 min

HP-5 (530 pm x 10 m)

FID

200°C

260°C

1

2(1

0.25 cm/min.

initial temp. /time 90°C/2 min
rate 5°C/min

final temp. /time 110°C/3 min
rate A 2°C/min

final A temp./time 120°C/2 min
rate B 10°C/min

final B temp. /time 210°C/4 min




Table 3. Comparison of retention time by experi-
mental condition.

Condition 1 Condition 2

(HP-1) (HP-5)
p-phenylenediamine 7.830 12,341
m-phenylendiamine 9.845 14.091
m-aminophenol 9,845 13.656
resorcin 11,390 13,656
a-naphtol 20,439 23255
4-ethoxy-m-phenylenediamine 20,439 23,836
diphenylamine (1. S.) 26,364 25,521
p-nitro—o-phenylenediamine  36.085 29,304
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Fig. 1. Comparison of the chromatogram of standard mixture of 7 dye components on two types of

megabore column (A) HP-1 with GC condition 1

(B) HP-5 with GC condition 2
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Fig. 2. Comparison of the chromatogram of diluted and extracted commercial hair dye (sample A) on
HP-1 column.  (A) diluted with EtOH (B) extracted with ethyl acetate
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Fig. 3. Comparison of the chromatogram for the separation of a commercial hair dye (sample B) on two
types of megabore columns, (A) HP-1 with GC condition 1 (B) HP-5 with GC condition 2
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Fig. 4. Comparison of the chromatogram for the separation of a commercial hair dye (sample C) on two
types of megabore columns. (A) HP-1 with GC condition 1  (B) HP-5 with GC condition 2
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Fig. 5. Comparison of the chromatogram for the separation of a commercial hair dye (sample D) on two
types of megabore columns.  (A) HP-1 with GC condition 1  (B) HP-5 with GC condition 2
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