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FE. BN ZiRenBhEi ks P §HEEMNNGIRMEME L FE E#EEH Welch AQ - C, (250 mm X 4. 6 mm,
5um), BAAA 0. 1% BB KER(A) - FE(B),HEEBL, kA 1.0 mL/ min, &0 0E K 551 A4 230 nm (BLUEAE 11, A 845 95),
380 nm(CEHe & JEA % 3),530 nm(BPELL 2 BRPESE 9),540 nm(A 4L 14),600 nm( Btk IE 26) , 48 4 25 C, 4 S ul ER sk
20 2 BRME R O AN 3 ORME R AR IR 26 BRMAAE 11, HAEAR OS5 R R A 14 R EIRE A 2.5~381. Tmg/ L.1.3~199. 6 mg/ L.,
1.9~296.5mg/L.2.0~312. 1mg/L.2.0~313.9mg/L.1.6~243. 7mg/L.2.4~373. 6 mg/L.2.0~300.3 mg/L(r>0.999 6) ¢ H
N5 FmAREME L R BRI I AR LM REMEA 0. 15~2. 15 mg/ kg, T FRAH 0.50~ 6. 50 mg / kg; 5 3 EAE AR FR A 0. 16 ~
2. 14 mg/ kg, T FMH 0.45~6.50 mg / kg, 45 5 B X I 25 £ 69 RSD 30 F 2.0%;8 AP o /£ 3d R AR Z FHRREKFEH
86. 83% ~ 108. 65% ,RSD 3 F 5. 0% (n = 9) .40 3 A5 PA | SR P S BB 9,454 81.28 mg/ kg &1 & k#lF
S R TE, T TR HkE ST 8 F 5 &,

KRRk e B R BRURA G AN T

Simultaneous Detection of Eight Colorants in Make — Up Cosmetics by HPLC
DU Wenya,ZHANG Xiaodong
(Inner Mongolia Autonomous Region Institute for Drug Control ,Hohhot,Inner Mongolia,China 010010)

XEHS 1006 — 4931(2023) 14 - 0081 — 06

Abstract:Objective To establish a high — performance liquid chromatography (HPLC) method for the simultaneous detection of eight
colorants in make — up cosmetics. Methods The chromatographic column was Welch AQ — Cj, column (250 mm X 4.6 mm,5 pm).

The mobile phase was 0. 1% phosphoric acid aqueous solution (A) —methanol (B) with gradient elution. The flow rate was 1.0 mL/min.
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The detection wavelengths were 230 nm (acid orange 11, direct brown 95),380 nm (aniline yellow, solvent yellow 3),530 nm
(basic red 2,acid violet 9),540 nm (food red 14) and 600 nm (basic blue 26),respe(:tively. The column temperature was 25 °C.
The injection volume was 5 plL. Results The linear ranges of basic red 2,acid violet 9,solvent yellow 3,aniline yellow,basic blue 26,
acid orange 11,direct brown 95 and food red 14 were 2.5-381.7 mg/L,1.3-199.6 mg/L,1.9-296.5 mg/L,2.0-312. 1 mg/L,
2.0-313.9 mg/L,1.6-243.7 mg/L,2.4-373.6 mg/L,2.0-300.3 mg/L respectively (r > 0.999 6). The limit of detection
and the limit of quantitation for powder samples were in the range of 0.15 —2.15 mg/kg and 0.50 - 6.50 mg/ kg respectively,
and those for waxiness samples were in the range of 0.16 — 2. 14 mg/ kg and 0.45 — 6.50 mg/ kg respectively. The RSD of
precision test was lower than 2.0%,and the above eight components were generally stable within 3 d. The average recovery rate of
eight components was in the range of 86.83% — 108. 65%,with RSDs lower than 5.0% (n=9).In 40 batches of samples,only one

batch of eye shadow contained acid violet 9, with the content of 81.28 mg/ kg. Conclusion This method is simple, accurate and

reliable ,which can be used to detect the eight colorants in make —up cosmetics.

Key words:make — up;cosmetics;colorant; HPLC; content determination

At it v (A Gk 2 o 8 R 2R Lokt sl LUK
SR JEORE, e A 32 B 06 S (At & R R L
(2015 4F-Jf ) ) (TR FRCRLIE ) ) BB Rt T 2% / W %
50 H 5 AR R H S, 2805 685 R &
BER B FRR B 4% A B R ARt S Y
o I 22 >R FH e 280 A €53 (HPLC) 150 -7 s 808 A
3 B I T I k8 - 2 AR AR R 2 B B
AT At TS TR E SR 2R e 8 R 3
FLHEAR 95 B2 2 2 S 5 FH A5 €050 5 AR 1 R ) | Bk
PEWE 26 TRTELE O TRVERS 11 B Sh 21 14 34 R i 1 345 €5
F A IC PR R, HALER MRS 11 AL S 41 14 6
by B ) F1EE SR IR R T AR Bl 4 T I SR A
RS, 4 E s Fh & @R B k1T ok
241,505 | AL FE R LT 2 R ME 55 O VA NI 3 R
Bl WA 26, 55 2 H AR R PERS 11 L HERR 95 B Mhel 14,
K F HPLC 5 6 I i 28 kot v 8 Bl (A7), B 7
SR A 0 B P AR S IHE AT
1 UFE5KH
1.1 {88

Agilent 1260 B /&5 24 W AH €435 4 ( 55 6] Agilent 2
) ;XS 105 B, 7R (Fii+ Mettler Toledo 23 1) ) ; IKA —
MS3 BT e VA % (7 [ TKA 24 7)) 53 — 18KS B &5 5
O AL (FE [ Sigma 28 /] ) 5 KS — S00E %Y 4 75 I8 1 1k
HLCR LG 1 SE AR A FR A FDD o
1.2 iK%

40 it TH B R Akt e i (RS2 s IR 2 18 41k L 1
ZL2241L) 0 F NS BRI A S A s
25 AR i (I R BT 28, R o v 355 IO e 5 S
Lo ES NS /AR T R A L TR 7 2 W 3 R Sl SN I 1 =
2RLY0805) ; Dior BA-{A iR 5245 [ RE b Oy L i 26, FL 5
EW AR B R, RN 22 7T BRI < B > AR
3] AT R 1D03) 5 R e B0 BR L (FiE55 R 20227)
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F 3 BE A (L5 R 20251) | B 345 95 X IR A (4L 5
R 22346) PR 26 X B AL (41552 26489) (R 559
X R (AL 45 20105) (R ME R 11 X BE A (A5
21772) , B db 21 14 X BE S (L5 28 22583 ) (B £1 2 X
R (FiE55 4 20498 ) , 241 [ b 5t & i A& A= PR A B
IS E]L BRI R T 90. 0% ; B R A g al, F i | 1
NN B R R T2 (B S 1R
2 HEEHER
2.1 @iEEH

E3ERE  Welch AQ - C,g#E(250 mm X 4. 6 mm,5 pm) ;
Tl :0. 1% BERKIAIR(A) — FEEB) ;30 : 1. 0 mL/ min;
TR B S AS DU A I 5 B A B R BE R AR I L 5
14 4,0 ~ 25 min B} 40%B — 90%B, 25 ~ 26 min i}
90%B — 40%B, 26 ~ 35 min I 40%B , ¥ 1 73 51
380 nm (LW B EE3) 530 nm (FoELL 2 JRTES9) |
600 nm (HF 1 ¥ 26) , 55241~ ,0 ~ 10 min i 73%B —
83%B,10 ~ 25 minf 83%B — 73%B,25 ~ 35 minf} 73%B,
I A 535014 230 nm (FRPERS 11 F1 #5457 95) 540 nm
(I AhZT 14) s FEIR 25 °C kR R .5 pl.
2.2 AikHE

TR A 6 BB, A 9 < 8 XS B G 4% 10 mg, K 25 R
FE AP E 10 mL 25 s o R VE 55 9 WA B 3 4 i
CBE HEE - K - AR (1 11,V VI V)R
A LCHA I — K (1= 1,V VBRI ELS, 35
A7, TR BE A4 R 1 mg / mlL R BA— X B A
HORE I 1.0 mL, #¢ 1 iR 534143 5 10 mL 25 2
oI EE - K (L 1,V VIRREBIFEZS  F85) , il & i
A T BE 20k 100 pg / mL TR A R IR S iAW T
.

BRI : 1) B B B2 B i A JBURE D 0. 2 g,
KGR PRAE B 10 mL B0 T I B - 7K — 0 &0k g
(1:1:2,V/ VI VEMIT LS, IWHE | min, 7501, 875
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(T3 120 W i3 40 kHz, T [RD$2H 20 min, 10 000 r/ min
250210 min, 28 0. 45 pom ALIEBENE ST, BIA5 . 2) i 5 T
FEME S IA T BURE 0.2 o, R B AR E , B 10 mL &0
B, K (80 CH MR A FE S @l Ak, in FH B - oK - PO
WM (1:1:2,V/ V] V)R A RHE 1 min, 7201R
1,50 CHARTH2HL 20 min, 10 000 r / min &5.0> 10 min, £
0. 45 pwm AFLIEREE , BI1S
2.3 FEEER

F e PR o3 0l A 235 WIBCTR & 60 BB V2 T
I3 o, 4% 2. 1300 335 S5 (R AR A, 0 sk e T
R RS R A 3 o B BE R T 1. 5, 1A% i Al
BAEAFI B A3 T4 R T 18 000 TE LA 1.
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A/ mAU
200
150
100 8
50 /\
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0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34
B2

1,3 Bebher2 BRMERO 2,5 Rk JEAIK3 4. metk 35 26
6,7. BUPEAE 11 AHEATIS 8. Rbir14
ALAL A, BAMT RS T (530,380,600 nm)  B,,B,. 44T
Bseimik 11 (230,540 nm)
E1 S¥HERIEE
1,3. Basic red 2,acid violet 9 2,5. Aniline yellow,solvent yellow 3
4. Basic blue 26 6,7. Acid orange 11,direct brown 95 8. Food
red 14
A, Ay, Ay Mixed reference solution [ (530,380,600 nm) B,,B,.
Mixed reference solution II (230,540 nm)
Fig.1 HPLC chromatograms

SR R ORI AR TR A R A T
A&, e - K (11, VI VR EA
51,43 il A RGN X BV TR G L $E 2. 13
RS AT A, T S e T AR o AT B0 9 Joi o ok
BE (X, mg / L) A A An T AR (Y) R PR A bR 2E A7 2 1
MlH 25 R IR 1,

R B 5 5 i PR K« B2 AN [i) 35 I A 25 1R
AR, A3 AR A B T AT 45 0. 01 mL,
Fi 2. 2 00T J5 vk A L S L e 2. 1 R 5 g%
PR R 2 0 SR W T AR, DAE R L (S 7 N) S 3 10
I A A 00 8 0 I A S A AR ) B A o PR T
WE1,

1 GUHXRRRARSEEBRERER

Tab.1 Results of the linear relation test,limit of detection and

limit of quantitation

SRER WERE(mg/ky) EARE(ng/ke)

(mg/L)  AWR ZEM AWR EIR
AEAY N =17.660X-89.421  1.0000 2.5~381.7 0.31 1.00 0.33 1.00
RIEE9  1=03.908X,+3.66 0.997 1.3~19.6 136 400 133 400
BAR3 Fi=27.656X+21. 117 10000 1.9~29%.5 0.30 0.9 0.30 0.9
AR 1,=29.005K+58. 701 1.0000 2.0~312.1 0.28 0.90 0.30 0.9
WL 26 F=38.6220+ 113,45 0.9999 2.0~313.9  0.15 0.50 0.16 0.4
RERIL F=20765K+8542.5  0.998 1.6~243.7 0.24 0.9 0.27 0.9
ABE9 F=1.3364X-17.69 1.0000 2.4~373.6 215 650 214 650
ARl FK=14.93X-2.9373 0,999 2.0~300.3 0.53 1.60 (.54 1.60

K 2 PRI RS % R H 2. 2 TR IR A R R A TR
I AT 453 o, 4% 2. 1IN (g S R et b AR A 6 1K,
O S UG T AR 25 SR 2T 2 R ME SR o VA 3 L R
WOBRVE W 26 BRPERS 11 ELEAE 95 VB AT 14 141w
L) RSD 43 5 S 0.43%, 0.31%, 0.40%, 0.42%,
0.19%,0.20%,0.12%,0.09% (n = 6) , 3 B {L 2% K5
RS

FooE R 2. 2 30 R IR A X RS 1 A
A, B T ER TEOR 6h 12h,1d.2d.34d,
7 dBFHE 2. 1N R A R R A T S 0 T AR L 4
REBEROS MBI 143 dNRE, 252 HikF
fift s Hoar 6 FP 5 A FFE 7 d INIFRE , RSD /T 2. 0%
(n=17),

P2 TR TAT S 3« 2 AN () L BT 1) 25 R i 45 24
0.2 g WEHFRE , 25 900, 73 5 E 10 mL B0 I, 23 31
&M 2.2 0 2 AR A % B8 5% 0. 04, 0.2,
0.4 mL, 4% 2. 2300 F J7 ¥ 4k i i v 4% 2. 1 TR
RSN A, T SR T AR, JF AR R B i ml i
FGRNEK2,

RS

B35 r
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Fz2 REEOWRELER(n=9)

Tab.2 Results of the recovery test (n=9)

X SRR Y
Hem = —
MNE(pg)  MEE(ng)  wREG%)  X(%)  RSD(%)  mwAE(pg)  MFE(pg)  wEE(%)  X(%)  RSD(%)
) 4.0825 4.4585 109. 21 4.0825 4.4585 109. 21
4.0825 4.458 1 109. 20 4.0825 4.458 1 109. 20
4.0825 4.4626 109. 31 4.0825 4.4626 109. 31
20.4127 21.9477 107. 52 20.4127 21.6599 106. 11
20.4127 21.949 8 107. 53 108.65  0.77 20.4127 21.7477 106.54  106.94  1.66
20.4127 21.9559 107. 56 20.4127 21.6272 105. 95
40. 825 4 44.5977 109. 24 40. 825 4 43.050 4 105. 45
40.825 4 44.5610 109. 15 40. 825 4 43.226 0 105. 88
40.825 4 44.5814 109. 20 40. 825 4 42.809 5 104. 86
B9 3.6658 3.8106 103.95 3.6658 3.709 8 101. 20
3.6658 3.8403 104.76 3.6658 3.6863 100. 56
3.6658 3.9524 107. 82 3.6658 3.702 1 100. 99
18.329 1 18.836 8 102.77 18.329 1 19.449 0 106. 11
18.329 1 18.715 8 102. 11 103.72  1.74 18.329 1 19.5278 106.54  104.17  2.38
18.329 1 18.6370 101. 68 18.329 1 19.4197 105. 95
36.658 2 38.1209 103. 99 36. 658 2 38.656 1 105.45
36.658 2 37.919 3 103. 44 36. 658 2 38.8137 105. 88
36. 658 2 37.750 6 102. 98 36. 6582 38.439 8 104. 86
BEAES 4.1372 4.0234 97.25 4.1372 3.7342 90. 26
4.1372 4.008 9 96. 90 4.1372 3.7785 91.33
4.1372 4.1268 99.75 4.1372 3.7235 90.0
20. 686 1 20.4710 98.96 20. 686 1 19.283 6 93.22
20. 686 1 20.2476 97. 88 98.88  1.23 20. 686 1 19.9745 96. 56 94.06  3.09
20. 686 1 20.6799 99.97 20. 686 1 19. 788 4 95. 66
41.3723 41.2689 99.75 41.3723 39.676 1 95.90
41.3723 41.3103 99. 85 41.3723 40. 400 1 97. 65
41.3723 41.244 1 99. 69 41.3723 39.7174 96. 00
F ek 5.3395 4.4585 83.50 5.3395 5.0490 94. 56
5.3395 4.6128 86. 39 5.3395 5.1393 96.25
5.3395 4.5802 85.78 5.3395 5.0186 93.99
26.697 6 23.7475 88.95 26.697 6 25.058 4 93.86
26.697 6 23.2323 87.02 86.83  1.78 26.697 6 24.476 4 91.68 95.08  2.41
26.697 6 23.360 4 87.50 26.6976 24.7113 92.56
53.3953 46.4539 87.00 53.3953 52.4502 98.23
53.3953 47.009 2 88. 04 53.3953 52.0337 97.45
53.3953 46. 646 1 87.36 53.3953 51.868 2 97. 14
B E 26 4.176 4.0791 97.68 4.176 4.0365 96. 66
4.176 4.0411 96.77 4.176 4.086 6 97.86
4.176 4.098 3 98. 14 4.176 4.067 8 97.41
20. 880 20.8110 99. 67 20. 880 19. 679 4 94.25
20. 880 20.639 8 98. 85 99.56  1.83 20. 880 19.5353 93.56 96.90  2.31
20. 880 20.996 9 100. 56 20. 880 19.8130 94. 89
41.760 42.0899 100. 79 41.760 41.020 8 98.23
41.760 42.4114 101. 56 41.760 41.5303 99.45
41.760 42.6202 102. 06 41.760 41.697 3 99. 85
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Continued Tab.2 Results of the recovery test (n=9)

N e _ R YiES _
MnE(pg)  MAEF(ng)  wWEEG%)  X(%)  RSD(%)  mAF(pg)  WEE(ng) @KE%)  X(%)  RSD(%)
BPERE 11 3.8867 3.8047 97.89 3.8867 3.5272 90.75
3.8867 3.7530 96. 56 3.8867 3.5225 90. 63
3.8867 3.8487 99.02 3.8867 3.6092 92. 86
19.4339 18.7654 96. 56 19.4339 17.51917 90. 15
19.4339 19. 1327 98. 45 96. 24 2.18 19.4339 17.290 3 88.97 89.39 2.23
19.4339 18.6818 96. 13 19.4339 17.3953 89.51
38.8679 36.0655 92.79 38.8679 34.2970 88.24
38.8679 36.978 9 95. 14 38.8679 33.5663 86. 36
38.8679 36.403 6 93. 66 38.8679 33.8617 87.12
HBAZ 95 5.1580 4.500 3 87.25 5.1580 4.9795 96. 54
5.1580 4.4420 86. 12 5.1580 4.9356 95. 69
5.1580 4.434 8 85.98 5.1580 4.9919 96.78
25.790 0 22.6100 87.67 25.7900 23.6184 91.58
25.790 0 22.2774 86. 38 87.37 1.47 25.7900 24.2735 94.12 94. 36 1. 80
25.790 0 22.3315 86. 59 25.790 0 23.948 5 92. 86
51.5800 45.199 5 87.63 51.5800 48.258 2 93.56
51.5800 46.1950 89. 56 51.5800 48.629 6 94.28
51.5800 45.983 5 89. 15 51.5800 48.407 8 93.85
At 14 3.704 0 3.2450 87.61 3.704 0 3.7358 100. 86
3.7040 3.1976 86.33 3.704 0 3.7402 100. 98
3.7040 3.2384 87.43 3.7040 3.745 1 101. 11
18.5200 16.756 8 90. 48 18.5200 19.3311 104. 38
18.5200 16.638 3 89. 84 89.71 2.33 18.5200 19. 460 8 105. 08 103. 56 1.92
18.5200 16.7957 90. 69 18.5200 19.303 3 104. 23
37.0400 34.169 4 92.25 37.0400 39.2253 105.90
37.0400 33.999 0 91.79 37.0400 38.840 1 104. 86
37.0400 33.698 9 90. 98 37.0400 38.777 1 104. 69

2.4 HmEENE

HLA0HEFE S 45 0. 2 g, AT 2407, 42 2. 2. 350 B Jy ikl
PR SV, 2. 1 IR A SRR E L T SR g
TR 235 SRS T HERR SEAE S (L5 ES 1326K) K H i
229, 5 M 81. 28 mg / kg, HAYEE S B ARG I HH A
8 (5l

3 itig
3.1 BiERHMRL

TR R T K - W K - 201 .0. 1% s
FRIK I - HEE 0. 1% BEFRK B - O TR
(25 mmol / L) — HEE | LR B (25 mmol / L) - £,
I 0. 5% BEFR /KT — I 0. 5% BERK IR — 2
RS A B85 R 0. 1% BB /K — RS TR0
VEBLET , 25 B AR 4L o ¥ B 55 s TR AR, H 5 54
BRI o X A PR Ay Y AT S AN [ il Pk Ak S W iR e i
0. 1% B 7K 75 W PT 4 w5 0 1, {88 45 B4 1) 2 P R

8 Rl ER XL NE D il R S i S Y P
FIVEL G EL 14 X8 3 20 A B B8] el 728 A5 S0, Ui 2 A LE 481 1)
TN T SO B I (| 3 A2 Ak, B 5 HAB A 9322
B I [ o H e 5 ELARPERE 11 Sk £r 2 DA 4 B ek fa] 22
T AR MRS G- Ml 53 15 WS 2 8 R AL o Dl 2. 41, i i
VAT U BIAH A (B R LU, 3R A R A Y £ P SR A0
ROR

%A B LS th 28 T 4 B A [a] i ARG C g #E
[ Agilent Zorbax Eclipse Plus C,s ¥ (#£ 1) | TechMate
C,s — ST £ (£ 2) .OMNI Bond Hubble C o (£ 3) |
Welch AQ - C181‘£($j§4) , A8 250 mm X 4. 6 mm ,
5 wm ] 4520 8 FE (R AEAE 1 FIAE 2 YA RE A I i
BB D8 BA AL, B R 26 7R AT 1 132 0 T ™
LB AR LL LA FERE 1B O fIG WJE A s R B 3 AR A
2 EICOR AT N AR I AR AT 3 AL 4 1 ¥9AT B4 Y
e 157 K% 4 B RAOR  AEAT: 4 B TR TR P B4, 45 5 T s AH 25
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B e AP 4,

FER : P50 o [] i 25 48 1A W] AR (15,25, 35,
45 C)%F 8 P (R (A G AR FR AT M A S ) 45 A IR
25 CHF, #2153 1953 B B et o

RSBz 4 < SR AR B S ARSI 25 XoF 8 Fofooteh R v v
BEAT T AP K A3 O 45 R4 1 2 G I 3 4 LA 380 nm (2K
JFe 8 AV 7 8 3) (530 nm (BHMEET 2 FIR 145 9) .600 nm
(BRLIE 5 26) , 55 2 ZH LA 230 nm (FRTERS 11 A1 14247 95)
540 nm (& 5H20 14) MEE
3.2 HEErhEEumu

FRPUAR 2 k(1,3 - 7] X% 8 Fh G (e AR
VAT HR s A 5 100, 0 EBCFP B DO e PP — /K (10 1,
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