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Abstract: This study was conducted to determine 10 preservatives (benzyl alcohol (BAl), phenoxyethanol (PE), benzoic
acid (BA), sorbic acid (SA), methyl paraben (MP), ethyl paraben (EP), propyl paraben (PP), isopropyl paraben (IPP),
butyl paraben (BP), isobutyl paraben (IBP)) levels in 125 cosmetics (n = 125) for children by the simultaneous analysis
of HPLC. The detection ranges were as follows; 0.01 ~ 0.91% (n = 35) for PE, 0.01 ~ 0.48% (n = 28) for BA, 0.01
~ 0.78% (n = 9) for BAI, 0.01 ~ 0.11% (n = 3) for SA, 0.04 ~ 0.21% (n = 8) for MP, 0.02 ~ 0.09% (n = 8) for
PP, and 0.04% (n = 1) for EP. The order of detection rates was cleanser (63%) > cream (48%) > sunscreen (46%)
> lotion (38%) > oil (13%). At least one of target preservatives was contained in 50% (63/125) of samples and the
content of the detected preservatives was within maximum allowed amount established by KFDA. Phenoxyethanol and
benzoic acid were used more frequently than paraoxybenzoate esters (parabens) in cosmetics for children and the de-
tected parabens was mainly the mixture of methyl paraben and propyl paraben.
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Table 1. Monitoring Sample List for Preservatives Analysis
Cosmetic type Domestic Imported Total
Lotion 27 Ireland(1), Canada(1), USA(1), Japan(l), Australia(1) 32
Cream 27 Ireland(3), Germany(1) 31
Cleanser 23 Germany(5), USA(2) 30
Sunscreen 22 Australia(1), Switzerland(1) 24
Oil 6 Germany(1), USA(1) 8
Total 105 20 125
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Table 2. Analytical Condition for Preservatives by HPLC-PDA

Al 2 s Z2AL 221

Gradient
Parameters Operation conditions
Time A (%) B (%)
Capcellpak C;s UG 120
Column apectipat s 0 100 0
(5 pym, 4.6 x 250 mm)
A : Acetonitrile 20%
. . . 18 75 25
(in 1% Phosphoric acid)
Mobile phase
B : Acetonitrile 70%
- Aecloniiie [V 15 60 40
(in 1% Phosphoric acid)
Flow rate 1.0 mL/min 25 40 60
Detector Photo diode array (220 nm) 30 0 100
Injection volume 20 uL 37 100 0

22, AloF H FH|

B A= BEA EFF S 24 methyl paraben,
ethyl paraben, propyl paraben, isopropyl paraben,
butyl paraben, isobutyl paraben, phenoxyethanol,
benzoic acid= =5 Dr. ehrenstorfer (Germany)#l| &<
AH-8-319 31, sorbic acid (Sigma, USA)$} benzyl alcohol
(Chem Service, USA)= AF&3lH o, YFZEERH
ZA] acetaminophen (Sigma, USA)S AF&3lATH &
g2l 2498 23] acetonitril (Merck, Grermany), phosphoric
acid (Wako, Japan)¢} =53 ZI¥7](8510E-DTH,
Branson, USA)E AM83} T} gHaFEAe 2 F o)k
FHAA Y] TholEglel FEE AdRel ot
HPLC-PDA (Agilent 1100serise, USA)Z #4I35}% o
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Table 3. Recoveries (n = 3), LODs and LOQs of the Standards of Ten Preservatives

Compound R2D LOD? LOQY Measured level Recoveries ("{f))
(ug/mL) (ug/mL) (ug/mL) + RSD (%)

12 98.4 £ 0.82

Benzyl alcohol 0.99995 0.164 0.497 60 104.9 + 1.60
120 98.1 + 0.49

12 96.4 + 1.15

Phenoxyethanol 0.99998 0.130 0.394 60 103.2 £ 0.54
120 99.0 + 0.52

12 96.4 + 1.38

Sorbic acid 1.00000 0.086 0.262 60 101.1 £ 0.58
120 94.1 £ 2.73

12 96.9 + 0.56

Benzoic acid 0.99997 0.225 0.682 60 103.9 £ 0.69
120 99.1 + 0.64

12 96.6 £ 0.49

Methyl paraben 0.99999 0.116 0.351 60 103.6 + 0.89
120 97.7 £ 0.36

12 95.7 £ 0.61

Ethyl paraben 0.99999 0.098 0.298 60 1024 + 0.87
120 96.5 + 0.56

12 92.7 + 0.58

Isopropyl paraben 1.00000 0.007 0.022 60 100.1 + 0.82
120 95.0 £ 0.56

12 93.9 + 0.51

Propyl paraben 0.99999 0.096 0.292 60 100.7 + 0.81
120 94.7 £ 0.55

9.6 93.0 + 0.14

Isobutyl paraben 1.00000 0.012 0.037 48 98.9 + 0.70
96 94.3 + (0.57

10.92 91.4 £ 0.56

Butyl paraben 0.99987 0.004 0.011 54.6 100.2 + 0.84
109.2 94.0 + 0.56

DR? : Coefficient of determination

? Limit of detection (LOD) = 3.3 x /S

) Limit of quantitation (LOQ) = 10 x ¢/S

YRSD (%) = standard deviation/mean value x 100

thatabaEsls| A, A 4198 A 3 &, 2015
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Figure 1. Chromatogram of 10 preservative standards.
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Table 4. The Maximum Allowed Amounts and Detection Range of Ten Preservatives

Components Maximum allowed amounts (%) Detection range (%)" Detection No.”
Benzyl alcohol 1 0.01 ~ 0.78 9
Phenoxyethanol 1 0.01 ~ 0.91 35

Sorbic acid 0.6 0.01 ~ 0.11 3

Benzoic acid 0.5 0.01 ~ 048 28
Methyl paraben 0.4 0.04 ~ 0.21 8
Ethyl paraben 0.4 0.04 1

Isopropyl paraben 0.4 _ 0

Propyl paraben 0.4 0.02 ~ 0.09 8
Isobutyl paraben 0.4 _ 0

Butyl paraben 0.4 _ 0

D Detection range (minimum ~ maximum)
? Detection sample numbers
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Table 5. Analytic Results of Ten Preservatives in Cosmetics (%)

Al 2 s Z2AL 225

s

Cosmetic type BAl PE SA BA MP EP PP
Lotion 0.50 041 ~ 0.771Y i 0.01 0.13 ~ 0.21 0.04 0.05 ~ 0.08
1? &) M (©) M ©)
Cream 0.03 0.01 ~ 0.75 0.04 0.02 ~ 0.20 0.04 i
@ 13) M (M M
Cleanser 0.01 ~ 0.05 0.01 ~ 0.91 0.11 0.19 ~ 048 0.05 i
“ ©) M (18) O
Sunscreen 0.78 0.08 ~ 0.65 0.01 0.01 0.09 ~ 0.19 i 0.02 ~ 0.09
M O M M G) 4)
oil 0.03 i i 0.01 i i 0.07

)

(1) M

-: no identification of ten preservatives

* BAI: benzyl alcohol, PE: phenoxyethanol, SA: sorbic acid, BA: benzoic acid, MP: methyl paraben, EP: ethyl paraben, PP: propyl paraben

D Detection range (minimum ~ maximum)
? Detection sample numbers
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Table 6. Analytic Results of Ten Preservatives in Paraben Free Labled Samples (%)

Paraben free
labled samples

Detection component

Cosmetic type

Tested Detected

(25) ©) PE SA BA MP PP Total
Lotion 7 0 - - - - - -
0.01 - - - - 0.01
Cream 4 2
0.28 - 0.15 - - 0.43
- - 0.47 - - 0.47
- - 0.19 - - 0.19
Cleanser 7 4
- - 0.46 - - 0.46
- 0.11 0.24 - - 0.35
Sunscreen 5 0 - - - - - _
Oil 2 0 - - - - - -

-: No idenification of ten preservatives

* PE: phenoxyethanol, SA: Sorbic acid, BA: Benzoic acid, MP: Methyl paraben, PP: propyl parabene
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