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Simultaneous determination of 19 preservatives in liquid facial masks by high-performance liquid

chromatography

Jingtao Guo', Guozhi Wei, Ying Dai’, Hewei Li*"

!Changzhou Fu-Qian Biotechnology Co.Ltd., Changzhou Jiangsu
2Changzhou Weibo Hi-Tech Co.Ltd., Changzhou Jiangsu

[ Abstract] Objective To establish a high-performance liquid chromatography (HPLC) method for the
simultaneous determination of 19 preservatives in liquid facial masks. Methods The liquid facial mask samples were
extracted with methanol and separated using an XBridge Cis column. The mobile phase consisted of acetonitrile-0.2%
phosphoric acid solution for elution. The contents of 19 preservatives were determined at three wavelengths of 230
nm, 254 nm, and 280 nm using a high-performance liquid chromatograph. Results The results showed that within
the concentration range of 0.11~3120 pg-mL!, all 19 preservatives exhibited good linearity with correlation
coefficients exceeding 0.9990. The limits of detection were between 0.37 and 2.46 ug-g’', and the limits of
quantification were between 1.10 and 7.39 pg-g’'. The average recovery rates ranged from 96.7%~104.2%, with
relative standard deviations (RSD) not exceeding 4.8%. The intra-day precision RSD ranged from 0.5%~2.8%.
Conclusion The established method is sensitive, accurate, rapid, and stable, capable of simultaneously determining
the contents of 19 preservatives in liquid facial masks.

[ Keywords] Liquid Facial Mask; Preservatives; High-Performance Liquid Chromatography; Simultaneous

Determination
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FH T 7 B, T T BT 5 5 P PR 4 f g AR
2, ATREARAE R Z BRI N, AT
f 1T R R BT S R . X MBI,
JRZ B PRI RE S oM R, JEH R KA
TR EIRED TR, R Re 20 Bz Pl st
==

BN (i Z A H ARG 2022 AR E
fia DR B R R HE R E T ER, H2
A FH 2 A X e P B PRBE 1 97 S 7 Aot
T AT REXT Bz kit BB TE B RIVE R . Blan, AR
SCERWF T, 2R CEAE 0.1% 0 B ik B R R AT Bl
A PR R, TR E A B RR Y 1.0%P); 5341,
X RE R R Il CE AR N 55 A8 B, AT AT B
51 R B Ay 7 I R O

R, 7R ARSI T B AL e RO
Wy (HPLC) 781, A A (i k), YA € ii- Jo ik Bk
R (LC-MS) NOMIRL K SAH - g 1 B V% (GC-
MS) D215 XU ik S A IR, Bets A &t /i
S AL i AR PRI RS R 7 o AR S AR SE. HPLC

s EPRIEE R E N LA R (At S 2 AR
) HRLE FRBE Y 19 MBI R FIE e B AR, X 17
P BV AS TR AT 1 B B 770 & &

1 488 nERSRIEMR

1.1 &M HE

BSA323S LT RF CFEFE 0.001 g, 18[EFE LR
i Aw]D 5 PR224ZHE BHL-FKF CHEFE 0.000 1 g,
WIEREAE AR AR 3 LC-2030C 2 & 24 i AH o
A (HAEEEA T 5 UV-2600 U2 SMGI#E (H
KREEAFD 5 pH 1 EREZFMAREAE L)
HIRAFD 5 BIO-DL H&Hite (FZFMAF) ;
#72% KQ-700DE A4 CRALT#E A AR A
A IR BEIR A 88 CH N E L 23T PR A ] ; XBridge
B Cis i t: (Waters A H])

1.2 A7/ 0 5 X A4

17 P S TS TS s (ol i . 2
(Fisher A#]) 5 EEMME AT K CHUM WS A 4E A
BRAFD 5 BEER ATl (bt tb TR A R 2
A o 19 AMBIR R RS AE B 1.

x1 NRRAER

FF i AR AR /% A

1 2 S5 g e b 95% E2211030 R R T AR A TR A
2 IR 98% B2302897 g RL T AR A IR A
3 xR R R R 99.9% DLC802 RS EA R R A R A
4 R 98% 12318200 LRTRL T AR A R A
5 AR 99% 12216913 LRI T AR A R A
6 R 99.0% 113667 M g AR A IR A 7]

7 X RO R F 98% ISR HER A R AT
8 SURH 99.9% CNV165 R EEAR R R R T IR A F]
9 A B 99.9% 9404191 JEHH RIBEFHATBR A 7]

10 5-JR-5-fifdk-1,3- g ST 98% €2125120 HERATRL T AR B A 7
11 X FEFE AR R 2.1 96% 113668 MR AARHE AR A
12 o o 4 FH R e AT 98% 1125733715 bl BEARHE IR AR
13 Xof o 24 P R T 98% P48738730 M SR AR R AT IR A T
14 o 0 2 4 FH R R Y 96% T06J9T65208 R AR IR A
15 pupze: Sl 98% 1175448744 S BRI IR A
16 FRREIR R 96% T06J9T65208 IR AR A R A
17 of F 2 R LA 98% G2101348 R T AR B A 7
18 TR PR IS 99.7% BSV917 AR R R R T IR A F)
19 IR R I e 99% M60337 W R AR A IR A 7
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2.1 & RRAR G IE A

BEREFEN Cis (4.6 mmX 150 mm, 5.0 pum) ; it
BFH: A 02%BFR KAWL B MH: LJE; BEEEDE
FRAEFF: 0-5min, 90% A; 5-29 min, 90%~50% A; 29-
41 min, 50%~65% A; 41-52 min, 65%~35% A; 52-57
min, 35%~5% A; 57-62 min, 5%~90% A: J7i%: 67
min; R AN [R]B7 F5 77 R AN [ 3 A [ Ao i -
230 CGRIEEE. KHR. FORHEE, AR, 5-17
-5-fiFAE-1,3- e R IR S TR R IR AR D
/254 CWFREEIR IR . R FIIE . X 2% F R HY R
W FRFER R Gl NRFEIR IR A BR . Xk

A
2. 50

|7 1 1 { “‘
“OA T AVA A

KRG FRERFIRTER . N PR H
Fig . X FRFETE IR RS ) /280 (PP 3 S5 DR AR IR
KR WA ZB) nm. ZEREFEVER; HE 1.0
mL-min"; FIE 30°C; HEFEE 10 pL.
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£2 19 MBEBHNEAIERRRERE
TR A PRIV R IR E/ (ug-mL™)

25 of HEL S TRAPRAERE SRR E/ (mg-mLY)
1 2 3 4 5
1 FH 5 5 I I AR 1.11 0.11 0.55 2.78 13.88 111.1
2 TR 15.13 0.151 0.756 3.78 18.98 151
3 papze: Sy 2.04 0.204 1.02 5.09 25.45 204
4 2RI 31.2 0.312 1.56 7.80 39.0 312
5 HRE 24.61 0.246 1.23 6.15 30.76 246
6 2R HIR 1.91 0.19 0.95 477 23.84 191
7 o TR FH I i 3.06 0.306 0.529 2.65 13.23 306
8 SR Tk 3.08 0.308 1.54 7.71 38.54 308
9 A B 2.86 0.286 1.43 7.14 35.7 286
10 5-JR-5-fif E-1,3- LT 2.59 0.259 1.29 6.47 62.35 259
11 pupe: Sl 3.09 0.309 1.55 7.73 38.65 309
12 of 2 O R R S5 A 2.63 0.263 1.31 6.57 32.86 263
13 o e 2R FH R T 3.13 0.313 1.56 7.82 39.08 313
14 o 328 5 2 R R R H 3.60 0.36 1.80 9.00 45.01 360
15 X ERIE IR H R T e 3.32 0.32 1.66 8.30 41.48 332
16 FRHL R IR 3.18 0.318 1.59 7.95 39.75 318
17 Xof FR TR R T 6.14 0.614 3.07 15.36 76.80 614
18 2R H R R P 1 7.07 0.707 3.53 17.68 88.38 707
19 2R R P 1 7.39 0.739 3.70 18.48 92.39 739
R3 19 MEIERIMEISER, HARY. RHRERR
E353 2T R LRMEVE R/ (ugmlD) R REL EEMR/ (ugghH MR/ (ugg®

1 Y=16248.66x+33914.39 0.11~111.1 0.9999 1.10 0.37

2 Y=459.20x+631.85 0.151~151 0.9997 1.51 0.50

3 Y=61887.59x+148772.76 0.204~204 0.9995 2.04 0.68

4 Y=2243.42x+8644.92 0.312~312 0.9993 3.12 1.04

5 Y=1443.67x+4174.32 0.246™~246 0.9996 2.46 0.82

6 Y=2891.79x+6072.95 0.19~191 0.9995 1.90 0.63

7 Y=2891.79x+6072.95 0.306™~306 0.9995 3.06 1.02

8 Y=3161.17x+7884.54 0.286™286 0.9992 2.86 0.95

9 Y=167909.66x+206262.63 0.308~308 0.9997 3.08 1.03

10 Y=38014.24x+179693.28 0.259~259 0.9992 2.59 0.86

11 Y=43520.89x+172017.53 0.309~309 0.9991 3.09 1.03

12 Y=31970.33x+145573.59 0.263~263 0.9991 2.63 0.88

13 Y=33495.20x+144100.31 0.313~313 0.9991 3.13 1.04

14 Y=31970.33x+145573.59 0.36~360 0.9991 3.60 1.20

15 Y=33502.67x+19374.01 0.32~332 0.9991 3.20 1.07

16 Y=31432.81x+77604.12 0.318~318 0.9998 3.18 1.06

17 Y=81283.26x-597982.40 0.614~614 0.9991 7.07 2.36

18 Y=2334.21x+24626.58 0.707~707 0.9993 7.39 2.46

19 Y=6854.04=77017.58 0.739~739 0.9991 1.10 0.37
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2.3 HEonAT A iE

YERAR B ERE S 1.0 g, 0 10 mL FEE, JRjie
2 min fFARSMES), FEASZI 20 min, BUEE BiF
i, 12000 #-min"' 0> 10 min, HU EJERZ 0.22
um FFLIEMREEE, Al

3 #HRE5i11e

3.1 MR, MXFEAHK. BERAE SR

K R BRSNS, L3 A5 10 £ e
BT B IR P 3 T At PR AN e S BR . 19 RSy JE 771
7E 0.11~3120 pg-mL"! JuEFEl N 1 X RRAF, FHRHR
HIIA/NT 0.991, KHR N 0.37~2.46 ug-g!, &
By 1.10~7.39 pgrg'e SMEVEHL. MR RE. fth
PR 2 PR 45 5 L3 3.

3.2 EDKEAEEE

RERAEN 1 g 2% 3R i N T ZE T I b
o, BEE D HIVRIN 0.01. 0.05 A1 0.25 mL KR & FrifE
5. FiEBEE B AR T REEE TERES, eI
“2.2 BERATARER IR (R ) A5 D IR AT AR BE
BRI PAT =R, DL E&2H 7 1135 B
W% F0 RSD.

b, FEWFREL 6 43 1 a2 FEE RS, I
B 0.05 ZFHEAIERFIE, R TR T
FHRHR “2.2 FEMATACER IU R 177724038, DLV &
Hor I H AR % R . SRaags RoR, 19 R R I =
ANAFINFR B S E T IR 96.7%~104.2% 2 [7],
MRS NT 3.0%, S50 WE 4.

F4 19 MEABERIRESERMEEE
WS IIANXTHEIREE/ (ugmlt)  “FIYEIREK, RSD/% K& E RSD/% V&S ISR/ (ugmlt)  “FIEILEK, RSD/% F % FE RSD/%
L 0.11 104.2, 4.8 0.309 102.4, 2.3
0.55 98.4, 2.1 1.2 11 1.55 98.9, 2.9 0.8
2.78 100.5, 14 7.73 100.7, 1.7
0.51 101.6, 2.1 0.263 103.3, 4.1
2 0.756 98.8, 0.9 0.6 12 1.31 101.3, 2.6 11
3.78 99.0, 1.5 6.57 100.4, 2.3
0.204 101.6, 3.9 0.313 99.0, 2.8
3 1.02 100.3, 2.8 1.7 13 1.56 99.8, 2.0 2.6
5.09 98.1, 1.9 7.82 100.4, 1.6
0.312 981, 4.2 0.36 97.5, 3.6
4 1.56 97.6, 2.3 05 14 1.80 101.3, 1.7 0.7
7.80 99.1, 2.3 9.00 98.8, 2.5
0.246 99.7, 3.8 0.32 102.0, 4.8
5 1.23 99.5, 2.9 1.4 15 1.66 100.8, 1.9 1.1
6.15 99.7, 0.8 8.30 100.0, 0.8
0.19 99.8, 3.0 0.318 100.3, 2.9
6 0.95 100.7, 2.6 13 16 1.59 99.2, 2.9 0.9
4.77 97.8, 2.3 7.95 98.4, 2.3
0.106 100.3, 1.4 0.614 101.6, 2.3
7 0.529 100.1, 2.1 1.2 17 3.07 101.6, 1.3 2.8
2.65 99.1, 2.4 15.36 99.4, 0.5
0.286 9.7, 3.8 0.707 101.1, 2.8
8 1.43 101.2, 2.4 0.4 18 3.53 99.5, 2.4 1.6
7.14 100.1, 0.7 17.68 99.1, 1.6
0.308 99.7, 2.6 0.739 100.1, 4.4
9 1.54 99.4, 2.8 1.1 19 3.70 98.9, 1.7 1.9
7.71 99.1, 0.8 18.48 101.4, 2.6
0.259 99.6, 4.1 -
10 1.29 99.2, 1.6 2.3 -
6.74 99.0, 1.9
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x5 MERSHEFHEFHNSENEER

T A B3 5 711 Ko tH B b oz % /% Bijg &/ (pgg®
TR 1 5.9 1150
PUpZE-S LHlry 7 41.2 40~510
IR 1 5.9 7193
HREEE 12 70.6 140.0~1804.5
2R HIR 4 23.5 91.5~162.0
Xof FR 2R FH I H 15 88.2 31.8~1383.8
A L1 1 5.9 4335
SR H Bk 5 29.4 127.2~2439.0
PApZE-'S ULl 3 17.6 30.1.8~341.4
of R O R R S AT 1 5.9 106.6
o R 2R HH R T i 7 41.2 94.7~1018.4
HHR 2.1 6 35.3 105.4~533.2

3.3 @A S P B S Ak

XTI b 17 P A A b AT 7RI, 4528
W 5. BRI, fERrAR BRI, Xtk
i FH R FR R RO R HE 8 0 1y IR B 88.2% AR AA LT
K R RS ., N 70.6%. Rl R 2, AR
A A R BT R R S I AR RO 2 5, il
X2 2K R S 1R 2 2 7F 31.8~1383.8 pgrg! 2 Jl,
RS BRI ESEIY 43.5 %, Hbah, £ 17 Fhim s
FESL A, ZEKIREARIN T 2 F0AS [ 288 1 B J 771
AR TR AR T ARZE B ARVEB IR A
M 25 R T, A R A5 FH BT JE 70, (EBIT T
T FH B 1 R 22 DA OB 25 AR i () 7 JEE 7R o
AT BB 20 VH B 5 1) B R At A T 76 RS

4 +ig

T S ST A THI B Hh 5 70 B ARSI T v B, AR
FURRHE B I B 2R 1, B 52 T HRE . 50%
TR 7K S8 AN TR DT 977 FE 70 B PR AR o se i 45 2R
7, FEERE 19 M R R PR BUSCR S o EE AR, A
APk 328 43¢ R R A A T A o T A 3R PRI B A 5 o RIS
SRS IRPRAT 1 P R N ) R e P & PR AN R0 7
JEFISRECR e . 45038, {H/H 10 mL FEE,
A HEEL 20 min, BEWESEAFRAGX 19 PRI

EH T 19 Fh7s Jag 7)) de RSO K 45 e, 911 iR
HE . R EREETE 230 nm Abik B 5 RIS, T Xt #2
JE T TG N HATAEWIAE 254 nm A0 o KW, FRE
S MEREIRRER . ORAR LB WA R WIALE 280 nm 4b.
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BSL T IE BRI FEBE AR FE , R 1 19 R 7711
REIRAT RUF I 70 B ACR

Li BRIk, ARIFUESLH HPLC J57%BEMS Al
AR TR KD 19 FBIS 77 o T3 9255 Bk 45 AR &
AN R T IEAERA AT EE . TR 17 FRIRAS THI
BEATAGIN, B — AR SR %520 T A T i e
15 JEFRUFRIIURE D VR T B v 73 JE8 790 2 B 0 B
ik 7 — R0 2 HPLC &l 77k
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