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Simultaneous HPLC Determination of Preservatives in Cosmetics

Seong Jun Yang”, Young Ok Kim, Kyung Hun Son, Rae Sok Jung, Won Jun Yang,
Ock Jin Paek, Hyun-Kyung Lee* and Sang Sook Choi
Quasi drugs & Cosmetics Division, Department of Drug Evaluation, Korea Food and Drug Administration,
5 Nokbun-Dong, Eunpyung-Ku, Seoul 122-704, Korea
*College of Nature Sciences, Sang-Myung University, Seoul, Korea

Abstract — A high-performance liquid chromatographic method for the simultaneous quantitative analysis of meth-
ylparaben (MP), ethylparaben (EP), propylparaben (PP), butylparaben (BP) and imidazolidinyl urea(IU) or diazolidinyl
urea(DU) in cosmetics was studied by using a cyano-propyl column and 0.05M hexanesulfonic acid at 228 nm. Calibration
curves were found to be linear in the 60-1000 ug/mL range (parabens), 100-1,250 pg/mL range (IU) and the 120-2000 ug/
mL range (DU). Linear regression analysis of the data demonstrates the efficacy of the method in terms of precision and
accuracy. An extraction method is developed and validated in order to apply this chromatographic method to a commercial
cosmetic cream. The precision of this method, calculated as the relative standard deviation (RSD) of the recoveries (0.46-

2.71%) was excellent for all compounds.
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Imidazolidinyl urea, diazolidinyl urea, methylparaben,
ethylparaben, propylparaben, butylparaben %% 2 caffeine

< Sigma-Aldrich*HPennsylvania, USA)elA F1sle] AMS-8141
1, imidazolidiny] urea®} diazolidinyl urea®] 73212 Fig, 13 2
t}. £l Z methanolJT, Baker) ¥ 3% FH(18 uQ
Barnstead, USAYS A}+2519311, 43717124 high performance
liquid chromatography(HPLC) (Waters, USAYE AFg3lgtt. A
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58] At - REAS] €/ Table 19 234t} & Table 02
BEAGAAC et T SPFE 258 AAR ARSIRITH

FEYe| M=
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0 Table II-Formulas of simulated products (content : w/w%)

o H. N% Components 1 2
H JL N—-\ Polysorbate 60 1.20 1.20
2 N OH Sorbitan Sesquistearate 0.4 0.4

] | ) Mineral Oil 15.0 -

H H o Cetyl Octanoate - 15.0
Cyclomethicone 5.0 5.0

Imidazolidinyl urea EDTA Disodium 05 -

Glycerin 5.0 5.0

HO. OH Butylene Glycol - 5.0

\| Polyacrylamide/C13-14 Isoparaffin/Laureth-7 0.5 1.0

O N N 0 Perfume 0.2 0.2

Purified Water To 100

o tu L.

N—oH
Diazolidinyl urea

Fig. 1 - Structure of imidazolidinyl urea and diazolidinyl urea.

mg, MP, EP, PP ¥ BPt 7247t 200 mg¥ & UstA gol &
AMREENE Yo] 5o 247} 100 mLE 3l o
2 31 TH2500 pg/mL , 2000 pg/mL). FFLN 0.8 mL, 1.2
mL, 1.6 mL, 2.5 mL, 5.0 mL, 10.0 mL #3}lo] &mjAS ¢
o] 20 mLZ 3 & [U EFN0 3k, B5EH 0.6 mL, 1.2
mL, 25 mL, 50 mL, 10.0 mLS #3&k] ¥ 20 mLZE & o
< Pl EFERC R FGTHIU : 100~1250 pg/mL, sHebd
5 160~1000 pg/mL).

Diazolidinyl urea®} parabens — 2}7}9] Z5%-& DU 400

L E oy =X|(R0A)

Caffeine 250 mgS AU3IA 2ot 50% methanolol] ¥o] =
o] 200 mLE &3, o] 9 40 mL& AEA Hete] 50%
methanol Yol 400 mLZ 3o} WREZHE AR 13Tk

=g M

Table 9] EEXYEA ] we} vhE HE 258 AAZ 8
o 05 g AUstA dol UIFEFEAE)A) 50 mLE o 30
Z¢ 229 Aska 3087 AR (3,500 rpm)3t F A

o M

mg, MB, ER PP ¥ BP= 717} 200 mg¥& AWabAl dol & & Fal o33t o] 4g 71 Table 9] 71713710l w=t
AUIF-EZNE Yol =of 427F 100 mL=E 3l ZEFANe 53] AFPsle] 1 FF © AEFHEAE F3I9th
g 39 TH4000 pg/mL, 2000 pg/ml). EFLA 06 mL, 1.2

mL, 2.5 mL, 50 mL, 10.0 mL& 330} §WjAZ do] 20 mL  Table III - Analytical condition of HPLC

2§ A FFEA0Z FPTHDU: 120 pg/mL~2000 pg/mL, Column Cyanopropyl column (5 pm, 4.6 mm X 150 mm)
sheplE ;60 pg/mL~1000 pg/mL). Mobile Phase 50% methanol with 0.5 mM hexanesulfonic acid
Detector UV/Visible absorbance detector
Wavelength 228 nm
Hojo| =X Flow Rate 1.3 mL/min
N SAE 1758 BAR So] 27} 4 g& HUaA) Do} Injection volume 10 L
Table I - Formulas of commercial products (unit: g)
Sample
No 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
Components
U - - 02 04 02 02 - - - - - - - - - - -
DU - - - - - - - - - - - - 01 01 01 02 01
MP 02 01 02 02 02 005 02 03 01 02 03 02 02 02 02 01 03
EP 0.1 - - 0.1 01 0.3 - 0.05 - - 0.05 - - - 0.02 - -
PP - - 0.05 - - 0.1 - 0.1 0.05 0.05 - - - - - 0.05
BP - - - - - - - 0.05 - - - - - 0.2 - - 0.1

*IU : imidazolidiny! urea, DU : diazolidinyl urea, MP : methyl paraben, EP : ethyl paraben, PP : propyl paraben, BP : butyl paraben
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Fig. 2 — Chromatograms of standards solution. A. I: inidazolidinyl
urea, II: caffeine (internal standard), III: methylparaben,
IV: ethylparaben, V: propylparaben, VI: butylparaben, B. I:
diazolidinyl urea, II: caffeine (internal standard), II:
methylparaben, IV: ethylparaben, V: propylparaben, VI:
butylparaben, Chromatographic conditions: as in Table 3.

Table IV — Retention times of preservatives

Retention Time

Fig Compound (min)
I Imidazolidinyl urea 2.45
II  Caffeine (internal standard) 3.08
A Il Methylparaben 4.07
IV Ethylparaben 4.58
V  Propylparaben 5.41
VI  Butylparaben 6.56
I Diazolidinyl urea 251
II  Caffeine (internal standard) 3.05
B I  Methylparaben 4.06
IV Ethylparaben 453
V  Propylparaben 5.48
VI  Butylparaben 6.59
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Fig. 3 — Calibration curves for standards by internal standard method
(A: ethylparaben, — butylparaben, ll: methylparaben, O :
propylparaben, 4 : imidazolidinyl urea)

< Fig. 48} Z¢th 9714 @2 A4 diA <=+ DU
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Fig. 4 — Calibration curves for standards by internal standard method
(A: ethylparaben, ~: butylparaben, M: methylparaben, O :
propylparaben, @ : diazolidinyl urea)
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Table V - Reproducibility and precision of TU and parabens by internal standard method

Peak Area Ratio

Component 1 5 3 . 5 Mean RSD (%)
U 0.1652 0.1652 0.1648 0.1652 0.1634 0.1648 0.5
DU 0.7441 0.7456 0.7428 0.7474 0.7416 0.7443 0.3
MP 0.7441 0.7456 0.7428 0.7474 0.7416 0.7443 0.3
EP 2.2194 2.2227 2.2189 2.205 2.2208 2.2173 0.3
PP 1.9826 1.9815 1.9637 1.9594 1.9605 1.9696 0.6
BP 1.8017 1.8021 1.8037 1.7913 1.7748 1.7951 0.6

*RSD : Relative standard deviation of five injection
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Table VI-—Recoveries of standards.
Run
Sample Components Mean RSD* (%)
1 2 3 4 5
U 102.1 101.7 98.9 102.7 99.0 100.9 1.77
DU 99.2 99.2 99.3 96.6 98.3 98.5 1.16
1 MP 100.7 102.6 101.6 101.2 101.2 1014 0.70
EP 100.9 99.7 101.8 102.5 100.3 101.0 1.12
PP 99.8 100.5 98.5 99.3 93.9 99.4 0.77
BP 98.2 97.8 99.5 99.2 93.3 98.6 0.73
U 99.3 101.3 101.4 99.6 100.4 100.5 0.83
DU 100.0 99.2 98.8 100.6 98.3 99.4 0.91
9 MP 100.2 100.2 98.5 100.8 101.8 100.3 1.23
EP 100.9 100.9 98.5 99.8 105.7 101.2 2.71
PP 99.6 99.6 100.1 99.5 100.6 99.9 0.46
BP 99.9 99.9 99.0 97.5 101.0 99.5 1.30
*RSD : Relative standard deviation of five injection
Table VII- Concentration of imidazolidinyl urea, diazolidinyl urea and parabens in commercial cosmetics
Concentration and RSD (%)
Sample No 18] DU MP EP PP BP
Conc. RSD Conc, RSD Conc. RSD Conc. RSD Conc. RSD Conc RSD
1 - - - - 0.2 0.29 0.09 0.68 - - - -
2 - - - - 0.1 2.66 - - - - - -
3 0.18 0.01 - - 0.15 0.28 - - 0.03 2.99 - -
4 0.34 1.08 - - 0.17 1.34 0.08 2.40 - - - -
5 0.17 0.39 - - 0.15 0.15 0.02 1.88 - - - -
6 0.22 0.34 - - 0.06 0.35 0.24 0.68 0.08 111 - -
7 0.2 131 - - - - - - - - - -
8 - - - - 0.27 0.06 0.05 1.83 0.09 0.97 0.04 0.35
9 - - - - 0.1 2.59 - - - - - -
10 - - - - 0.15 0.04 - - 0.03 0.29 - -
11 - - - - 0.24 0.05 0.01 1.95 0.06 0.33 - -
12 - - - - 0.20 0.81 - - - - - -
13 - - 0.09 1.24 0.19 1.56 - - - - - -
14 - - 0.07 3.26 0.2 2.25 - - - - 0.11 2.81
15 - - 0.08 2.81 0.18 2.99 0.02 0.62 - - - -
16 - - 0.16 1.85 0.07 047 - - - - - -
17 - - 0.08 324 0.28 0.73 - - 0.05 0.12 0.12 0.45
*RisD : Relative standard deviation of five injection
b =2 2. AAIZrE TN ZH ] FA UL CN ZE T o] 5Ate
24 0.5 mM hexanesulfonic acid®} 50% methanol-&%-8 A}
J1% B Foll AMSShe Al BEA| AR F imidazolidingl  83te] 5 228 nm, TR 2% Ad2ofA] st BAE]

urea®- paraben¥ % diazolidinyl urea®} parabeng FAIw-#
AeF 317] Sste] AAIZrtE YIS ALsie] A 4
EUS = < pt a3

1. ZAZA= 50% methanolg S02 ARG VR TN (E-
vhA)YE Wol 3087 259 gt 307 A w-E(3,500
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Fig. 5 — Chromatogram of commercial cosmetics (sample NO. 6, 8, 15, 17). I: imidazolidinyl urea, II : caffeine (internal standard), III:
methylparaben, IV: ethylparaben, V: propylparaben, VI: butylparaben, VII: diazolidinyl urea.
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