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Abstract

To estimate the total phthalate content in perfume products, the level of dimethyl
phthalate(DMP), diethyl phthalate(DEP), butyl benzyl phthalate(BBP) and di-n-butyl
phthalate(DBP) were determined by high-performance liquid chromatography(HPLC).
Four phthalates were separately eluted within 13 minutes using a BEH C;3 column with
photo diode array detection at 225 nm. DEP was found at the highest concentrations in
a survey of 56 perfume samples. The average level of DEP in eau de perfume products
was 11,727 pg/mL and that of eau de toilet products was 4,506 yg/mL. Compared with
total phthalate concentration, concentraions of DEP and BBP in eau de perfume are 2.6
times and 1.9 times higher than those in eau de toilet respectively, however, DBP
concentrations are almost the same. The concentrations of these 4 phthalates in imported
eau de toilet and eau de perfume are 5.6 times and 33 times higher than their
respective domestic products.
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Dimethyl phthalate(99.5%, ChemService,
USA), diethyl phthalate(99.5%, ChemService,
USA), butyl benzyl phthalate(98.5%, ChemSe
rvice, USA), di-n-butyl phthalate(99.5%.,
ChemService, USA), acetonitrile(HPLC grade,
J.T.Baker, USA), methanol(HPLC grade,
J.T.Baker, USA), acetone(GR, Wako, Japan),
hexane(GR, Wako, Japan), 255(18.2 MQ)
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HPLC(Acquity UPLC®, Waters, USA), ult-
rasonicator (FS7652H, Fisher, USA), vortex
mixer (8217171, HMT7TVM, Korea), water
purifier(Elga, Purelab Option, USA), drying
oven(Fisher, USA)
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Table 1. Analytical conditions of high performance liquid chromatography for the determination

of phthalates

Model Acquity UPLC®, Waters USA
Column BEH C18 1.7 ¢m, 2.1 x 100 mm
A © 50% Acetonitrle
Mobile phase
B : 100% Acetonitrle
Detection Photodiode Array Detector 225 nm
Flow rate 0.2 mL/min.
Injection volume 2 uLL
Column temperature 30T
Sample temperature 20T

Table 2. The HPLC gradient program used to

separate four phthalates

Time(min.) Percent A Percent B
(50 % Acetonitrile) (100 % Acetonitrile)
0.0 100 0
7.0 0 100
10.0 0 100
13.0 100 0
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Fig. 1. Standard calibration plots for four kinds of phthalates.
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Fig. 2. Chromatogram of phthalates standard determined by HPLC.
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Table 3. The contents of phthalates in perfumes
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unit : ppm, pg/mL

Number

Type of Perfumes of Samples Phthalates Mean Min. Max.
DMPY ND” ND 142
) DEP? 4,506 ND 23,004

Eau de toilet 40 N
BBP 1,758 ND 12,667
DBPY 85 ND 376
DMP ND ND 123
DEP 11,728 47 45817
Eau de perfume 16

BBP 3,317 ND 13,972
DBP 94 ND 1.080

? Diethyl phthalate,
5 None detected({10 gg/mL)

Y Dimethyl phthalate,
Y Di-n-butyl phthalate,

¥ Butyl benzyl phthalate,

Table 4. The mean contents of phthalates compared domestic perfumes with the imported perfumes

unit : pg/mL

Kind of perfumes

Eau de toilet

Eau de perfumes

Phthalates Origin Domestic Imported Domestic Imported
DMPV ND? ND ND ND
DEP? 433 7,222 47 12,506
BBP? 1,129 2,177 438 3,509
DBPY 131 55 ND 100

? Diethyl phthalate,
% None detected ({10 gg/mL)

Y Dimethyl phthalate,
Y Di-n-butyl phthalate,

% Butyl benzyl phthalate,
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