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Determination of p—Benzenediamine etc. 32 Dye Components in
Hair Dye by High Performance Liquid Chromatography

NI Lin, OUYANG Xiao—mei, LI Ruo—qi, WU Yue , XU Qing—ke, DU Xing
( GansuPharmaceutical Inspection Institute, Lanzhou 730000, China)

Abstract: The quality of 32 components, such as p—benzenediamine, in hair dye cosmetics were examined, 50 batches of
hair dye cosmetics sampled from 27 cities, counties in Gansu province were examined by high performance liquid
chromatography (HPLC) . Results showed that the frequency of use of 4 components is fairly high in the 50 batches of hair
dye cosmetics and the failure rate of the 50 batches of hair dye cosmetics was 50%. Even if the prescribed limit was not
exceeded, 22 batches were of problematic samples, in 2 batches banned components were detected, in 1 batch,
phenylmethylpyrazolinone exceeded the prescribed limit. The package labeling of hair dye cosmetics should be standardized,
and the consistency between the formula information of approval parts and the label logo of packaging should be
strengthened.
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Waters Alliancee2695 = %% W AH 0,35 X ( 36
Waters 23 7)) ; LC—20A = 0B AR (14X ( H AR B 1t
25w]) s KQ-250DB i M A g v s (B LT A
IXERA B 7)) s ME204 HE RS (i - Mg 0 8
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32 FhYL B FIbRE S M5 B ANk 1 gl
1.2 fREBRNGE

A YR PRIE R 0.1 ¢ W FRE , INA 2 o/L
TR S KIS - ToK CBE(IRFR S 1. 1) IR G
TR, ST R E A 10 g/ L 1R 45 YR o it 45 15

W B 2 g/ L G R S KV T i R -2,
S5-I R A 2 - EO K e R R I e A, H
=3, 4- AT IOK O BEE 2R KSR 2- g
X AR A A—fi B AR R e 25 mg, i oK LB
FEAS BT IE R 2.5 o/ L NI, 2,4- 8%
RAFE O AR IR ER X R SRR R LR 2,6-—
FAHEMERE N, N - 2, %] 2R et g 58 48 FH 9t sl A
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1.3 tREHERNST

XF 32 FhbRUE A K BRZH SR AT 402, DR 3 21
T, 53 G % e BUPR MEAE 2 A WS & T 10 mL 25
S, TG K £ R B 28 2] i, T 5 2 R B
500 mg/L BTRAFRUER . BUR A bR 0OE &=,
FHIEK 2 i B, e i Bk B2 43591 24 50,100,250
500,600,700 800 mg/L (IR A HrifE R 50 E L, b
FRBN R T AT EC . B AR ifE R IR S plL
A RO AR EIEAYL, 43500 1 3 Bl S AH 2R 4T 43
BT, TE SR (i 0 T B, AR BE (X)) SRR A A, 068 1
FUCY) AR, 2l b e T 28,

14 #Hil@mAkns &

BURERL 0.5 ¢, HERIFRIE 2 0.000 1 g, B 25 mL
HIE @S  IMATCK CBE-K (RFLE 1 1)
R A R EZE, IWHE 1 min, JKIE 15
min , I E 0 (5 000 r/min)5 min, B FIERZ 0.22
pm GFLE MR U, U AR A i A R L
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10 : 90) s K . 280 nm; iB A7 [E] 135 min, i#F
FEiE ARESD S L, HEE 10 pL, Wk : 1.0 mL/min.
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Table 1 Information of 32 reference substances in dye

75 2R fit= HIr &R % P37
1 PO i3 G131858 99.9 Dr.Ehrenstorfer GmbH
2 X G FEAR 20131 99.9 Dr.Ehrenstorfer GmbH
3 F2E-2,5- R ER B0001842 99.3 MANHAGE
4 g8 %317 G132135 99.6 Dr.Ehrenstorfer GmbH
5 LBoR e (125822 97.2 Dr. Ehrenstorfer GmbH
6 2-FN IR TR R R B0001835 99.8 MANHAGE
7 PE AR G150167 98.9 Dr.Ehrenstorfer GmbH
8 i) 2% G146101 99.4 Dr.Ehrenstorfer GmbH
9 2 il HENT A G147300 98.5 Dr.Ehrenstorfer GmbH
10 -3 4- % G159153 99.3 Dr.Ehrenstorfer GmbH
11 G- H-2-FHIIE B0002006 99.1 MANHAGE
12 2~ F R [A] 28 — 1y B0001839 99.7 MANHAGE
13 6— 22 JE A FF 3 171030 99.7 MANHAGE
14 A F—-3-fE IR 161008 99.8 Dr.Ehrenstorfer GmbH
15 (1 St 158127 99.2 Dr. Ehrenstorfer GmbH
16 2,4- TR BRI O IR R L B0002378 98.3 MANHAGE
17 N G130187 99.9 Dr. Ehrenstorfer GmbH
18 4—1 B [a] H 1y 126030 99 Dr.Ehrenstorfer GmbH
19 2- A -3 - B0001582 99.9 MANHAGE
20 N,N-XL(2-FR 5L X 2R el R £k B0000099 99.5 MANHAGE
21 X H LB B B AR A 150925 99.7 MANHAGE
22 A-FHELAT A % 161103 98.3 MANHAGE
23 2,6- " FENMLE 155653 99.6 Dr.Ehrenstorfer GmbH
24 N,N- IR R R th 130002576 99.2 MANHAGE
25 N,N- " Z 352 5- i meih 161015 99.3 MANHAGE
26 2R L s B0000105 99 MANHAGE
27 6— 2 FEN5[ W% 171031 99.2 MANHAGE
28 A )R = B0001616 99.3 MANHAGE
29 2,7-Z " 170929 99.3 MANHAGE
30 N-ZRIEXT IR B0001793 97 MANHAGE
31 1,5-Z " 171130 99.5 MANHAGE
32 1-25 1 20827 99.8 Dr.Ehrenstorfer GmbH




3

RS , 5 i SBCHURT ( T M R e ) v X 5 32 Tl 2 5%

199

2 HR5iTiE

2.1 BIEFIERE

B[] — L5 i e BRI B TR B A i
WY )7 ¥k i £, i ] CAPCELLPAK C, {38 |
Diamonsil C g 8 i 4 | Phenomenex Cq & i #+ Fl
SUPELCO Solutions within C,, 4 /> [\] & €0, 18 4
BTN AE | 35 25 R R B SUPELCO Solutions within
C o CBAE RESC LI Yok i L 6 40, HLE IR 55
U, MO i s .
2.2 mENEMIERE

PR S AR AR S X3R5, 3 R B £

FFATRE AR, B0 5 T U sl AR A g % 3
(DEBERRFREN ) , 285 FRE & AR A Bn o i s o e el
R ERE D IOORER  BRIL, TS AR A ZE e
XTI
2.3 FEFd 32 MEREASDHBER

G3 M B[R] 53 S A A 2 AA AR AL 20 4 SRR
G35 o B ) 5 43 BN AN [R) 2 rh AT A . s
g R AT i R ) (2015 4FRR) 7 ik
S — 2 ) [ 2R R E SR e b N N -
CHEWOR -2 5- T b PR R R IR B R 2 40 25 4% 1
=R 503 B =, o B RCR B (3R 2
51 1~3 fiR).

T2 RFLNASSHABR

Table 2 Distribution of 32 constituents in dye
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Fig. 1 HPLC of group I of mixed standard products
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Fig. 2 HPLC of group II of mixed standard products
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Fig. 3 HPLC of group Il of mixed standard products
24 ZMEXR KHRMESR VRS PR ERS W AT AR B0, Uk BE K OF-

LRV A R B (RY) A H BRI e BR 4G
FAnEE 3 s, 3 3 I, ZE AR R BV BE VLN,
25 YAk 2 e TR BRI 1 ) VR B HLAE R A A R 56
LRI T 0.99. X bR 7 W E AT 5 B R, LU
S/N=3 e 1R (LOD) , UL S/N =10 i & it R
[LOQ, Z MR fbatle i % & 45 R BLAE Y (2015 4FFR) ]
Hh R AR el PR E 325 3k A 1 BRATG F RE J 8E
SE R BE , Tl 2 SEBRRE i 1 BT K.

2.5 REREMEHERRE

XF i AR 3 AR BE KRR S AR ER R T
SEAFINAE 6 YR, 1AA 32 FhYe k41 43 1 18 LK RSD,
BIINT 4%. SOW 9% BEWE 2 S BT oK.

H1 G 00 25 FURE b B EAS 3, S 2 AN B 4R
PRI R 25 FIRE S, SIS R AR 3 AR K

SMSE 2 UK, 45 45 YRk 4 400 v B 7K SF- 4 i s [l
WK 74% ~ 114% , v B 7K S 9 i B 8] i %
79% ~ 110% , f=5 e FE 7K~ B9 I B %8 83% ~
104%.
2.6 TEMKE

Fmn b K3 AR EE AT RIR S bR R S T
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3% , 459 32 FhYLRIH 40 7E 10 h NERSE.
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Table 3 Regression equations, linearity ranges,correlation coefficients, detetion limits and limits of
quantification of 32 dye components
Hopvs ARMEE/ (mg/L) ESaenlEpiy R LOD/(mg/kg)  LOQ/(mg/kg)
1 168.72~843.60 y=1.45x10°x+1.70x 10* 0.999 9 10.54 35.89
2 163.05~815.26 y=1.43x10°x+4.92x 10’ 0.999 8 10.19 39.57
3 154.25~771.25 y=7.70x10*x+2.28x10* 0.999 9 9.64 30.92
4 164.29~821.47 y=5.07x10°x+2.67x10* 0.999 7 10.27 35.86
5 172.85~864.23 y=5.92x10°x-1.51x10* 0.999 8 10.80 36.47
6 185.80~929.02 y=8.78x10°x+7.15x10° 0.999 1 11.62 36.82
7 165.95~829.75 y=6.90x10°x+1.67x10* 0.999 9 10.37 35.41
8 159.83~799.13 y=4.00x10°x+9.33x10° 0.999 8 9.99 33.68
9 41.56~207.82 y=1.02x10"x+3.70x 10* 0.999 7 2.60 8.95
10 170.37~851.87 y=4.34x10°x-3.90x 10* 0.999 7 10.65 36.96
11 162.98~814.92 y=4.98x10°x+1.70x 10* 0.999 8 10.19 32.86
12 170.23~851.15 y=1.26x10°x+2.49x 10 0.999 3 10.64 34.85
13 177.29~868.39 y=5.15x10°x-8.10x 10° 0.999 6 10.50 18.76
14 179.08 ~ 886.40 y=9.01x10°x+3.20x 10* 0.999 6 11.01 18.57
15 165.28~785.21 y=4.00x10°x-2.23x10° 0.997 5 9.78 32.58
16 85.86~428.19 y=1.55%10°x—8.80x 10’ 0.999 7 5.16 16.78
17 184.25~791.69 y=4.27x10°x+1.00x 10* 0.999 6 9.99 31.56
18 124.18~741.23 y=3.08x10°x-5.51x10° 0.999 0 8.62 26.97
19 196.85 ~967.21 y=7.25%x10°x-2.34x10* 0.999 4 13.36 41.85
20 189.45~945.19 y=1.75x10°x-3.42x10* 0.998 6 12.05 38.14
21 78.59~419.24 y=1.62x10°x—1.80x10* 0.999 0 4.15 13.84
22 40.14~198.43 y=5.84x10°x-3.08x 10’ 0.999 4 2.57 8.63
23 89.98 ~468.25 y=1.86x10°x+6.05x10° 0.999 9 5.50 18.47
24 90.54 ~487.63 y=5.07x10°x+1.03x10° 0.998 1 5.58 18.42
25 163.93 ~ 849.66 y=2.50x10°x-7.10x10° 0.999 9 10.25 34.62
26 167.86~839.28 y=2.00x10°x-2.32x10* 0.999 6 10.49 32.54
27 161.04 ~ 805.20 y=7.91x10°x+9.97x10° 0.999 9 10.06 32.78
28 216.80~1084.02 y=4.20x10°x+7.94x10° 0.999 9 13.55 42.71
29 153.97~769.85 y=6.02x10°x+9.07x10° 0.999 9 9.62 29.82
30 186.77~933.85 y=2.54x10"x-5.61x10° 0.999 9 11.68 36.48
31 139.13 ~695.65 y=8.36x10°x+8.21x10° 0.999 9 8.70 28.21
32 163.77~818.84 y=8.24x10°x+7.15x10° 0.999 9 10.24 32.45
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