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Determination of Parabenzoates, DHA,
Triclosan by HPLC and Heavy Metals using
ICP-MS in Commercial Detergents

Food Additives Team

Eun-soon Lee, Tae-rang Kim, Mi-sun Kim, Su-un Kim, Chang-ku Kim,
Li-ra Kim, Ki-young Shin, Jung-hun Kim and Young-zoo Chae

Abstract

The study was designed to analyze parabenzoates, DHA, triclosan and heavy metals
in commercial detergents. The analyses were performed using HPLC and ICP-MS. The
recoveries for parabenzoates, DHA and triclosan were 100.64~106.35%, 102.65%,
102.90%, respectively. The limit of quantitation(LOQ) ranged from 9.45%10 mg/kg to
9.93x10° mg/kg by HPLC method. The contents of methylparaben, triclosan were 269.53
mg/kg, 37.24 mg/kg for first detergents and 119.89 mg/kg, 145.20 mg/kg for second
detergents. The contents of ethylparaben, isopropylparaben, isobutylparaben, butylparaben
for first detergents were 0.90 mg/kg, 0.33 mg/kg, 7.32 mg/kg, 6.69 mg/kg. The contents
of isobutylparaben, butylparaben for second detergents were 10.91 mg/kg, 10.99 mg/kg.
No further chemicals are not detected. For heavy metals, the contents of lead,
chromium, manganese, nickel, arsenic, cadmium were 0.17 mg/kg, 0.20 mg/kg, 0.15 mg/kg,
0.12 mg/kg, 0.03 mg/kg, 0.00 mg/kg respectively.
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Table 1. Components in detergents

Group Components

2

A (B LFLREA, A
SobA, A Aol £}
LA, WMol ath, Tl
Be, B4, FANGER
L 2 ES LI NE W PY

A

I
2L

Artificial
components

oot 12 2 ofo M
ot o
Wééhm

=M

o~
ol -

il
2
i
oX
e

fr
&Y
¥

dr o do i >

ee auasE
o, HR e,
5 o1, Ao
Bz, ﬂﬂﬁmh,ﬂﬂ

ANz £ oox
BN ox, —E Mz
e
i
[U-l\j
ke
E

My T 1Z P

Ho
N
H

_|>i .

Natural
components

I~ 2L ox T of -
1 ofd

are

_I-L

ﬂ

N

\

U

By o

re o,
Ry

)
5 T

to

AR

x

it

il

f

o N 12 e 2 HU ook oo 2 N e 1
e e -

oo & o -
e [t

e e 2
pj{u e e p

2. Al & 7|7
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A0 AH&gk HPLC & Agilent 1100 series
(Agilent technologies, USA)E DAD detector
(G315B), binary solvent manager(G1312A),
autosampler (G1329A), degasser(G1379A) =
TAAE AoZA FEld ZH2 Eclipse XDB-
C18(4.6 mm I.D.x 150mm, 5 pm, Agilent,
USA) S AME3I9IYE HPLC #4x4e # 29
2o o] 5Ao 2= 20 mM Ammonium acetate
3} Acetonitriles 70:300% 3&to] gradient®
sto] AT



Table 2. Analytical condition of parabenzoates, DHA, triclosan

Column Eclipse XDB-C18(4.6 mm 1.D. < 150 mm, 5 um)
Flow rate 1.0 mL/min
Injection volume 10 pL
Wavelength 230, 254 nm
Mobile phase(gradient)
Time(min) 20 mM Ammonium acetate (%) AcCN(%)
0 70 30
8 50 50
10 30 70
15 10 90
20 70 30

FTE&EAe [CP-MS Spectrometer (ELAN
DRC-E, Axial Field Technology, Perkinelmer)
2 Agsiglon ARy 2ae E 39 gt

Table 3. Operating conditions of ICP-MS
Spectrometer
Parameter Operating conditions
Rf power 1,500 W
Argon gas flow rate 3.0 L/min
Plasma 15.0 L/min
Auxiliary 1.25 L/min
Carrier 13.0 L/min
Argon gas flow rate 3.0 mL/min
Replicates 3
4) B4, ASI U M

parabenzoates, DHA % triclosand 34&
A ZA2Yel| EEg9s Hrbste] xAlEH e
Azt sde dAe 4 APxdor 33

sHAl9L AEeAlE 2T

Axpel 71 &5 F

LOD(limit of detection)=30/S

LOQ(limit of quantitation)=100/S

(0 : standard of deviation, S : calibration
curve slope)
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Table 4. Method validation of preservatives by HPLC

Preservatives Calibration range R Recoveries LOD LOQ RSD
(mg/kg) (%) (mg/kg) (mg/kg) (%)

methylparaben 0.51~51.00 0.9999 103.14 0.0291 0.0969 0.01
ethylparaben 0.52~51.50 0.9999 103.69 0.0289 0.0964 0.01p
isopropylparaben 0.64~57.00 0.9998 106.35 0.0282 0.0940 0.01
propylparaben 0.57~57.00 0.9999 103.02 0.0291 0.0971 0.02
isobutylparaben 0.64~63.50 0.9987 105.70 0.0283 0.0945 0.02
butylparaben 0.56~56.00 0.9994 100.64 0.0298 0.0993 0.01
triclosan 1.2~122.00 0.9999 102.90 0.0292 0.0972 0.02
DHA 1.10~110.00 0.9999 102.65 0.0292 0.0974 0.04

[ [AD1 B, Sig=254.4 Ref=off (DET Z0401M1G\DET 20140115 2014-01-17 09-48-100042-0201.D)
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Fig. 1. Chromatogram of parabenzoates, DHA, triclosan mixtures.
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Table 5. The levels of parabenzoates, DHA, triclosan in detergents

(unit : mg/ke)

1st detergent

2nd detergent

[tems range

(Min~Max) (n) Mean £ 5D i~ Max) () Mean + 5D
methylparaben 0~1598.40(15) 269.53 £ 485.50 0 ~ 1466.86(2) 119.89 £ 0.0
ethylparaben 0~26.18(2) 0.9+4.24 0 0
isopropylparaben 0~17.39(1) 0.33 +2.39 0 0
propylparaben 0 0 0 0
isobutylparaben 0~48.83(18) 7.32+11.93 0 ~ 39.49(6) 10.91 £ 15.49
butylparaben 0~42.32(23) 6.69 + 10.49 0~ 32.58(8) 10.99 £ 13.41
triclosan 0~497.45(19) 37.24 £+ 95.66 0 ~ 1668.89(8) 145.20 + 408.62
DHA 0 0 0 0
SD : standard deviation
n : number of sample detected
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39.49, HE& 37.50%), 2y 10.99 mg/kg
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mg/keg(0.02~1.16 mg/kg), 7F=% 0.00 mg/kg
(0~0.03mg/kg), == 0.20 mg/kg(0.03~0.84
mg/kg), U7+ 0.15meg/kg(0.01~1.31 mg/kg),

YA 0.12mg/kg(0.02~1.30 mg/kg), H A
0.03 mg/kg(0.00~0.31 mg/kg)e] 55o] 2
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A =T}

Table 6. The contents of heavy metals in
detergents (unit : mg/kg)

Items range(Min~Max) Mean + SD

Pb 0.03~0.95 0.17 £0.20

Cd 0~0.03 0.00 £0.02

Cr 0.03~0.84 0.20£0.14

Mn 0.01~1.32 0.15£0.22

Ni 0.02~1.30 0.12 £ 0.17

As 0.00~0.31 0.03 £0.05

SD @ standard deviation

n : number of sample detected
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