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Determination of 4-hydroxyacetophenone in cosmetics by ultra performance
liquid chromatography

LIU Yu-Ling, PAN Xiao-Hong, YIN Shuai, JJANG Cheng-Jun, MENG Qing-Yu®

(Hunan Institute for Drug Control, Changsha 410001, China)

ABSTRACT: Objective To establish a method for the determination of 4-hydroxyacetophenone in cosmetics by
ultra performance liquid chromatography (UPLC). Methods Samples were extracted with methanol by ultrasonic
extraction for 30 min, and separated by an Atlantis® d C,5 column with methanol-water (25:75, V:¥) as mobile phase
at the flow rate of 0.2 mL/min, and then detected by UPLC under the detection wavelength of 275 nm. Meanwhile,
extraction solvent and extraction time, mobile phase ratio and detection wavelength were optimized. Results
4-Hydroxyacetophenone had a good linear relationship in the range of 0.4376~21.83 ng/mL with the correlation
coefficient of 0.9996. The recovery rates of different dosage forms such as paste, emulsion and liquid preparation
were high. The average recoveries of paste, emulsion and liquid preparation were 99.89%, 99.83% and 100.24%, and
relative standard deviations (RSDs) were 0.75%, 0.65% and 0.46%, respectively. The limit of detection was 1.38 pg/g.
Conclusion The method is simple, rapid and accurate, which can be used for the determination of
4-hydroxyacetophenone in cosmetics.

KEY WORDS: 4-hydroxyacetophenone; ultra performance liquid chromatography; cosmetic

HRWAEE: SRE, WO, FEUFR RN 250 DREEE KA R B R o E-mail: 2496125098@qq.com
*Corresponding author: MENG Qing-Yu, Researcher, Hunan Institute for Food and Drug Control, No. 60, Bayi Road, Furong District,
Changsha 410001, China. E-mail: 2496125098@qq.com



3584 B il 2 A iR A I A 4

%8 &

1 51 &

X R FER R —Fh R IR SR, RRFEAET
EHEYIEEE 2R . M, BRE . BERMEY . AS L
FESEAY MR, B FIHB®IEN, XE
T S5 8O0 IR BH R AT 4L, X B T 345 E
FEYIRER K A R AF R B TR, T s R AR 2y
B oA A LA B o %R B 2T e — R B FE A2 it ), S
BHyisafb . DUl E 2 moak. bt e bk B am vtk
kA THRILIER], JE—Fh T AR (B . BRARE), XFE A
B, %R &R KRR AR, XTSRRI A —
AR, R pH R S TRl P R O S e
RESTE B i 251 T S A B A RO R PR BT, RERS
P ATl JEE R D8 5 & Rh AL i 23 VLB A AR
7S ERT S PRI P e 45 5B T, A5 i i ) R A 1k
ity A A B3 FEE SR

X ERIETE I I e vk B A S M AR ]
J5 K €2 33 9 TV 2800 AR £ 3% 7 (high performance
liquid chromatography, HPLC) (891 o e OB (3 3
ARENELF . ALER AR HERAE R AN, T2
AT IEOR A E . 25 (el d 2B AR )
(2015 4EpR) MO SE AN SRR 72 FBH S . RRE
(et ih 25191 ) (2009 492)!M50 H Yy 54 Bl 77 K B AR 4k
e FRAE ) (2000 4F) 51 i (1 48 FhBTETI AR, XS
SEAEIRERTE . B . B ek, HAREEZ
JEFEFYE . W e ARl b 22 R R B (2015
AERR)AE I 1290 FP¥Biz 81, PRI Aot dt A 7 R4
ST B A S R ME A, WS e, O RIS R M
Pt AR T AR [ G Aot it 5 b v 7 T 50 A ARG 1 0
GIRT, A TSI X R OR A R R

Y IIR R, XREER AT IR BT 53,
[ RERS IR R AR . RS . BRZT AR, X POa
At [ T AT TRV o PRI A i A5, Hefiloxt
NG | IPWR RS AT A FT Sl FAG 30 ER AR
SRR SEIAL, AtLodt v BT R B T A e — 20

AHIFF R T e e 00 €03 0 2 Aok i v I 7
XPFRFEIR CEAR & i, IR R IR BRI 51
FAFHATIIGE, SRy 582 Al bl FoE 8 2R 201 5 1t 1 D
RS 2B HE AL B T R A T, A ks
PN TE B R

2 MRS

2.1 SEIRMRE
T | LA SRR IR PR & X R R SR LB B4 R 5
FESEIU B At bt (GGl R | AE YR 05 45 il ) S HpR iR

BRI 210 L) K 1 B s A 3R U B Aot i o
22 UESEHF

UHPLC LC-30A #8 S A0R A (i (H 2% Shimadzu 2
Al); UV-2550 LA W6 BT (H A Shimadzu A w]);
SBZS-12D 7 I VRS (T T Z LE MR I A PR
H]); TB-215D H,F43#7 K- (3£ [E Denver A l)o

SR ELTE 2 AR HE S | stanford chemicals $Efit, #it
55 AL150209-18, 4l 98.14%,
23 EWHE
23.1 &E&H

3% Atlantis® d Cig (2.1 mmx100 mm, 3 pum);
M7 : PDA; Wsht: HEK (25:75, ViV);, WE: 0.2
mL/min; 35K 190~400 nm; KW E: 275 nm; AR
40 °C; PEEER: 10 pL,
232 AR A AL

IO ¥ FE 5 2 ) B s 5, P A DAY 1 mg/mL
BT BB LA TR o R S T RO R SR VA R 1. 0.1, 0.1, 0.1,
0.02 mL Z>%]&E T 50, 10, 25. 50, 50 mL Z&4Hid, M
FHEER B2, 185, EAPRME RS TARE R -
233 MR

BURERRIR ST, BURERR 2 1 g, KE%EFRE, BT 25 mL %
B, AR EL20 mL, %2, #AE A EE300 W, S
25 kHz) 30 min, 0%, AR EERZZE, #7591, A5,
i 0.22 um JERE, ik UPLC {5317 .

3 HZRED

3.1 EEREHREE

AR 4 Xof 356 L 2 T 1) &5 4 LA e A M T, 40 i)k 4
BOTEEA T, e A A RBO % LR R 4y
PR T USRI IS 1E AR BOA 2
e, IR B R R O SR IO R T AR Y, Bl
FE LR, PRI R B S R B R . DL o 4R
VA, ZEET A 15, 30, 50 min $REUEN, 45 R0
75 30 min AIEEIUIE 4. WO L B D SRIBUA R, WA
30 min YE A RTALBEAAT: -
3.2 BEEHRRE
321 Anlgkeyits

X F2 T ZHRR E R IAE 190~400 nm I 1 T8 FE P ik
TS, R ER, MR 2 0 i R KR
275 nm,
3.2.2 CABHAAEASHAR A 69 A T

Xof 5 R I 7 I R 3551) R FH T -0. 3% i R V5 R
RHRSAH, HERT R, BT, SEg g SR
F-0.3%5 PR VA W R i sl AH, MEHi RIS ™ &, AP
KRR BB IETE AT, SORE B B KV ARSI, Y



oM

T, S o SO G R E Al bty v X IR 5

3585

BN L B - K =15:85(V: V)N, X F2 L 2K 2 il 0 15
I 290 10 min, AHEEIG; HHshHH LAy HEE-K
=25:75(V:V)it, AREABTE 2 7 min, WERVEHF(RLIE 1),

R, SRR BE-/K(25:75, V:VE R i sh A A 75 B R o

mAU
1000 o WoTiT T D3 v
5 750
<
£
g 500
g
=)
g
b2 250
\
O
0 o’
0.0 25 5.0 7.5 10.0  min
fif ) [min]
P 1 XEEREER SR AR 35 5]
Fig. 1 Standard chromatogram of 4-hydroxyacetophenone
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Fig. 2 Standard curve of 4-hydroxyacetophenone
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Table 1 Recovery rates of paste preparation
= e B BER R A e 22 ENjE SR ERCR SFEHENEE RSD
B3
(2 (ng/mL) (ng/mL) (ng/mL) (%) (%) (%) (%)

[iR73: 0.5001 0 0.523832064 0.52 99.27
v i 0.5029 0 0.523832064 0.522 99.65 99.90
v i 0.5048 0 0.523832064 0.528 100.80
ok B 0.5017 0 4.3652672 4.365 99.99
rhk B 0.5009 0 43652672 4301 98.53 99.85 99.89 0.75
HPYR 0.5026 0 43652672 4.41 101.02
IR 0.5033 0 17.4610688 17.463 100.01
R 0.5024 0 17.4610688 17.397 99.63 99.92
TR 0.5068 0 17.4610688 17.479 100.10
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Table 2 Recovery rates of emulsion preparation

2L FEIURER FRRRSE W W7 (B E] i % S R RS SImES RSD
() (ng/mL) (ng/mL) (ng/mL) (%) (%) (%) (%)
39735 0.5015 0 0.523832064 0.521 99.46
397:35S 0.5046 0 0.523832064 0.519 99.08 99.78
39735 0.5037 0 0.523832064 0.528 100.80
Rk i 0.5007 0 4.3652672 432 98.96
Rk i 0.5069 0 4.3652672 4.39 100.57 99.73 99.83 0.65
Rk i 0.5026 0 4.3652672 435 99.65
R 0.5053 0 17.4610688 17.39 99.59
R 0.5014 0 17.4610688 17.51 100.28 99.99
R 0.5038 0 17.4610688 17.48 100.11
Fz3 REHEIFIEWRERER
Table 3 Recovery rates of liquid preparation
T S IR FE SR wnE W7 (B R SERENgE FHENgE RSD
(&) (pg/mL) (ng/mL) (ng/mL) (%) (%) (%) (%)
(8735 0.5044 0 0.523832064 0.526 100.41
871333 0.5005 0 0.523832064 0.522 99.65 100.41
871333 0.5086 0 0.523832064 0.53 101.18
R 0.5067 0 43652672 4.36 99.88
ik 0.5049 0 4.3652672 4.39 100.57 100.18 100.24 0.46
ik 0.5062 0 4.3652672 437 100.11
iR R 0.5031 0 17.4610688 17.44 99.88
e 0.5024 0 17.4610688 17.397 99.63 100.11
e 0.5068 0 17.4610688 17.479 100.10
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Fig.3 Chromatograms of samples
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Table 4 Determination results of 4-hydroxyacetophenone in

samples
FE b SRR A X . MIEAE & |
EA FRHIK 2, it (ugle)
FES 1 ) A A
FEfh 2 7 A KA
F b 3 e LA ARA
FEfh 4 & LA A
FEG S 7 WA R Ak i
KEfh 6 7 AR A i
FEdh 7 & A 5.89
FE i 8 = H 21.46
FEdh 9 = H 9.08
P 10 = FL3 46.49
R 11 = FL3 23.55
FEf 12 = FL3 17.63
FEh 13 & WA ) 5.36
Feah 14 b= WA ) 92.78
Hedh 15 b= A3 38.03
4 &5

X R ORI e il B TS PR AR E R R AR, &
1 Z AR B RA G, UE B PRI 2 I HAT W D7 3R
REE, LRk, FEfllhn SU8A 72 19N A
S o AELER R AR i 1 X RE DR 2 A e ity v AR kg 7 JE 70 £
FHBBR, TRAR WA SCHIRE G Iy i AWFFE ST 1 AL
TR € 350 I 7 At it R PR B 2 i 5 ek A R Tk o
PO RA BRI CR S L R B A
R AR, At Th xR R 2 o) B R B 4R
frz%.
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