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Simultaneous determination of several preservatives in cosmetics using high performance liquid

chromatography

FANG Tian-tian, CHEN Yu-ting, TANG Huan-wen  (School of Public Health, Guangdong Medical University,
Dongguan 523808, China)

Abstract: Objective To establish a high-performance liquid chromatography (HPLC) assay for simultaneous detection
of 5 preservatives including hydroquinone, phenol, catechol, benzoic acid, and sorbic acid in cosmetics. Methods The
whitening cosmetics were extracted ultrasonically with methanol solvent, separated on C18 chromatographic column, and
eluted with 5 mmol/L ammonium acetate-1%o formic acid/methanol solution (30/70) at the flow rate of 1 mL/min. The column
temperature was 35 °C, and injection volume was 10 puL. Results There were good linear relationships among hydroquinone,
phenol, catechol, benzoic acid, and sorbic acid (+>0.992). The average recovery rates were 97.82%-111.11%, and relative
standard deviations were 0.23%-1.64%. Twenty-four batches of whitening cosmetics were detected by this method. Phenol,
catechol, benzoic acid, and sorbic acid were effectively determined, but hydroquinone was not. Conclusion This method
is simple, sensitive, and reproducible, and can be used for simultaneous detection of 5 preservatives such as hydroquinone in
whitening cosmetics.
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B AT A3 KT B SEpRHE R 3 i, 38 btk
i BT e HORA TG R, Lo ) A1 57 SR 22 1) 5
TEo SR RE AL EY (525 ) SR R HA %
1B AOVE R, 300 Ak 2 ok A AP A BURAE L, 45
50405 A0 0 o 2R PR X B 28 R G, 5 & F I R
OV U IR R AN L LA R HAA R EE B VR, B
Z TR s AR e A T HA — e R A b
FEETE, Kl 2%t B ik s i — 2 e 0, (fk
M S B EFARIIE ) (2015 4ER) HLE S . K8 F1 L
IR 35 AL S S A 5, Y R 0 L B R i

H BT 0.5% F10.6%7Y,

R, B F X Pt dh v &R 2R 25 R B L AL R
AR RGN 85 UL 7 ik R AT SRR ik O R S A
TS U Aot PR DL I S ARG A X
SRR 1 k2 Y AR M S A,
e AT AL LS B 4R 00 % ) RS L AS 193 . &
FiR R A R MBS R S 5 FPBT IR RIS . AR SC
L AR S AT AR BT 3, BT R RO (i v R A
5 5 P 28 Akttt PO LAS I L SRR AR R P R K
BUTRAF 5 FPBTIE R 127 TR AT ER L =4k, 6 T
L 7 e B EEE L.

1 SCIRERSY

1.1 BLZ 5

TR 3 A (LC-20A BY, H A HEAFD) 5 K
IR (AUWI20D B, H A B HEA ) 5 M I
kA (KQ-500DE A, [V ks % AL A RAFD 5
HELOHL(3-15 A1, S5 SIGMA AR ;5 IRIER 4%
(VORTEX-5 &, ifg [ J AR DUR ARl 15 AT FRA FDD o

SRR AR AE S (FE5 FCB083845, 4l i 99.0% ),
fluorochem fft ;. REARVE Sy (FIL . G990776, 4EfEE

mh GtE . ZT-70154, 46)% =98.0% ), zzstandard /i ift
RHRAN LB, B el , th E TR RRAER
BE; HEE . R R 1%9%, 52 [ Fisher 28 Al 3 HAbi
RN R Aol AR, TEERIE K LR
FAE 24 Rkt
12 ik by B
121 FREIR G &AW RS oE Q. 81 L
AW AR R LU AR T FR i e, i R A% TR
B4, WBGE R, BT 10 mL &R, B R
BINEE, PAHIES), RIS BLA BV FE 4300 0 1.0,
100.0, 2.5, 5.0, 5.0 mg/L X IR SRS 4, T 4 °C
TORAE
122 FEAAM B SE Bt e i RS RE IS
BT HIEEM R, INAHEE 10 mL, IREHHL, #r
ALEE 10 min (T3 200 W, 5% 40 kHz), FF EEAM A2
BZIEEL, R4, 10 000 r/min B0 10 min Ji5 BT
28 0.22 pm JERETUE , DERAE MRV .
13 &Eskm

{6, 3% 4% . Venusil MP C18 (4.6 mmx250 mm,
5um); WA K 5 umol/L LR —1%0 R T,
TLBIAH B o SEREVEIN; IR BAH A/B=30/70; Tk
1 mL/min, 3 35 °C, £ 10 uLo WLE 1,

2 #R5iTH

2.1 ARl AP A AL

WA IERE: o048 T H] 50% HEE . HIEE,
50% ZE Lt VR A BRG], 235 SR I8 P
PEHUAH 5 i DR, BT AAS S 56 e 43 FH BEA oy
70 58 P 2 At i R SR R L LS R F R Sl
LR 5 FhBHE R IGA I
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99.6% ), #% [ Dr. Ehrenstorfer GmbH 2\ ) ; JLZS W bRvE 22,1 VishHHRgERE s Tk -HEE, K-
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[} (8] /min

L 280 3 LKREY; 4. 28 IReh; 5. IIALIRED
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i . 5 mmol/L Lg% — E . 5 mmol/L L%k - £ .
5 mmol/L &1 %% +1%0 W iR — H BEH W . 5 mmol/L Z,
R B +1%0 H IR — LI WAR RAVE s . 453k
W1, K - CIEAR U, KAHT AL bR R | ik
FESEAE, BRI 1%0 HR S5, A ] B Pt
AR 5 mmol/L ZFR%ER +1%0 H iR — B B A E A

Bl
222 WEEMIEEE LT HE N 0.6, 0.8, 1.0,

1.2 1 1.6 mL/min"" i, SR . 258 JLASHY . R H R
JN BRI H I, 45 R EAIC T 1.0 mL/min
BF, Bl A D 3G, R )RR, (R e oy g
WL, H2, MIHE AT 1.0 mL/min B, Al58
1y e S [R] LT 4230, o B AR PRI, AR SCaE
1.0 mL/min{F A ik
23 KMEAFER

RS SR “1.2.17 T BCE AR AN IR i
WS T 10 mL 2S5, #e Bl — s 6 52 b i

MR B E R B ZIE, $25), RS bR, 76 “1.37 T
FRAF N HERRIAE o DA A v B O R AR AR (X0,
HRUA AR (V) ST, 4410 BA RAF 2R
PE, 2253 P RRE 4R | AHOC R BRI PG R 47, DL
1.
24 AHEEIRE

PR “1.2.17 TR il £ IO TR B Ao S 100 %
J&  AE “1.37 T @ R E SRR 6 IR, AR R, &
Bt 2Ty LR A H R R L AL R G 1T AR Y RSD 43531l
7 1.87%. 0.23%., 1.02%. 0.87%. 0.24%, FMH% 1%
FARE % P R AT
2.5 AEMERE

U N B A 7R “1.2.27 TR 7 Bl RE
VT, 00T 0, 2, 4, 6, 8, 12, 24 histibkE TR SR
AR JLAS Y | R H R AN LL AL R A T AL RSD 431 4
1.59%. 0.23%. 0.92%. 0.34%. 0.15% (n=6), FHI{ik
AR RTE 24 h NFaEME B AT

x 1 BRSO &MEEEFHFENE SR

gy S R AVENE/ (mgL™")  #HFR/(mgL")  FHEULE/% RSD (n=6) /%
=l y=4.3675e6 x-3.3620e5 0.9959 5~100 4 111.11 1.64
E N y=2.5377¢6 x-2.7026¢5 0.9922 20~400 20 106.02 1.02
JLAST ¥=5.9243e6 x—1.5826€5 0.9968 10~500 10 108.41 0.23
FEHIREN  y=4.2058e6 x+2.7663c4 0.9988 1~20 1 97.82 0.87
IALERET  3=4.6949e6 x—1.5001e4 0.9990 2~40 1 98.56 0.24
F 2 KR 5 R BT S AL (%, n=3)
S [E2E [he2 AR JLAST K AR N
Ik 1# — — 0.006 0.009 —
2 — — 0.002 0.338 —
3# — — 5.560 0.033 —
4 — — 3.681 — —
54 — — 3.751 0.012 —
6# — — — — —
Ak 1# — — — — 0.001
21 — — — 0.216 —
3# — 0.428 — 0.112 0.019
At — — — — —
5# — — — 2.599 0.006
6# — — — 3.134 0.012
ITRIEES 1# — — — 0.037 0.022
24 — — — 0.058 0.029
3# — — — 0.789 0.053
At — — — — 0.002
5# — — — — 0.003
6# — — 2.449 — —
RS 1# — — 2.385 — 0.004
2 — — — 0.003 0.064
3# — — — — 0.053
4 — — 6.528 — 0.001
5# — — 0.003 1.469 —
6# — — — 0.030 0.017
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