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Abstract

This study was performed to investigate the contents of preservatives in hair
cosmetic products. The concentration of preservatives [methyl paraben(MP), ethyl
paraben(EP), propyl paraben(PP), isopropyl paraben(IPP), butyl paraben(BP), isobutyl
paraben(IBP), benzyl alcohol(BAL), phenoxyethanol(PE), chlorphenesin(CL), benzoic
acid(BA), methylisothiazolinone(MIT), methylchloroisothiazolinone(CMIT)] were analyzed
in 80 hair cosmetic products by using HPLC. The preservatives were detected in
79%(63) of the samples: shampoo(88%), conditioner(including rinse)(79%), treatment
(71%), cream lotion(63%), and wax(33%). The concentration range of preservative in the
detected samples was 0.01~0.69% for PE(25), 0.10~2.18% for BA (24), 0.00029~
0.00144% for a combination of MIT and CMIT(24), 0.01~0.90% for BAL (7),
0.16~0.34% for MP(4), 0.0020~0.0060% for MIT(4). The most frequently detected
preservatives in samples were phenoxyethanol, benzoic acid, and a combination of MIT
and CMIT. Benzoic acid is a preservative used only in shampoo and conditioner
(including rinse). Phenoxyethanol, combination of MIT and CMIT in shampoo,
conditioner(including rinse) and treatment was found to be similar in detection in each
type. A combination of MIT and CMIT was detected in cream lotion that exceeded
allowable limits in 1.3%(1). The almost content of detected preservatives in hair
cosmetic products did not exceed the allowed maximum limit.

Key words : benzoic acid, methylisothiazolinone(MIT),

methylchloroisothiazolinone(CMIT), preservatives, hair cosmetics products
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At - BEA BAS Y3 EFFO0Z methyl
paraben, ethyl paraben, propyl paraben, iso-
propyl paraben, butyl paraben, phenoxyethanol,
methylisothiazolinone, methylchloroisothiazo-
linone(Dr. ehrenstorfer, Germany) A< AHE:
39 isobutyl paraben(Tokyo Chemical
Industry Co., LTD, JAPAN), chlorphenesin
(Johnson Matthey Company, UK), benzyl
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g3% 9 BA8u)E HPLCOS 9 acetonitrile,
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Table 1. HPLC operating conditions for preservatives analysis

Conditions
Parameters
1 2)
b
Detector Diode Array Detector
Detection 220 nm 275 nm
Column Capcellpak Cis UG 120(5um, 4.6 x 250 mm)

A @ Acetonitrile 20%
(in 1% Phosphoric acid)

Mobile phase

B : Acetonitrile 70%
(in 1% Phosphoric acid)

@ solution-0.1% Phosphoric acid
@ Acetonitrile
A - @ solution : @ Acetonitrile = 95:5
B - @ solution : @ Acetonitrile = 5:95

Time A(%) B(%) Time A(%) B(%)
0 100 0 0 100
8 5 25 8 100 0
Gradient 15 60 40 15 20 80
25 40 60 20 20 80
30 0 100 25 100
37 100 0 30 100
Flow rate 1.0 mL/min 0.8 mL/min
Injection volume 20 uL 20 uL
1) methyl paraben(MP), ethyl paraben(EP), propyl paraben(PP), isopropyl paraben(IPP), butyl paraben(BP),
isobutyl paraben(IBP), benzyl alcohol(BAL), benzoic acid(BA), phenoxyethanol(PE), chlorphenesin(CP),

benzoic acid(BA)

2) methylisothiazolinone(MIT), methylchloroisothiazolinone(CMIT)
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Table 2. Method validation parameters for 12 preservatives of preservatives in hair cosmetic

products

Compound R’ Spiked level E};gg(e;}; (/z];?rr?L) (ui:?rr?L)
4 84.54 + 0.73

Benzyl alcohol (BAL) 0.9994 16 106.10 £ 2.10 0.013 0.040
80 105.76 + 0.33
4 84.54 + 1.99

Phenoxyethanol (PE) 0.9996 16 100.96 + 2.66 0.298 0.897
80 102.37 £ 1.22
2 83.20 + 1.03

Benzoic acid(BA) 0.9997 8 93.46 + 1.03 0.124 0.376
40 97.13 £ 0.96
4 84.27 + 0.31

Methyl paraben(MP) 0.9997 16 100.94 £ 0.98 0.088 0.268
80 101.65 £ 1.09
2 84.21 + 1.58

Chlorphenesin(CP) 0.9999 8 94.33 + 1.37 0.088 0.265
40 96.75 + 1.47
4 88.04 + 0.14

Ethyl paraben(EP) 0.9998 16 101.30 £ 0.19 0.015 0.045
80 100.98 + 1.98
4 93.47 + 1.43

Isopropyl paraben(IPP) 0.9998 16 99.82 £ 1.18 0.011 0.035
80 99.44 + 0.23
4 89.29 + 0.20

Propyl paraben(PP) 0.9998 16 97.82 + 1.02 0.011 0.035
80 99.93 + 1.62
4 92.63 £ 1.42

Isobutyl paraben(IBP) 0.9999 16 99.12 + 1.17 0.011 0.034
80 98.74 + 0.23
4 92.76 = 0.70

Butyl paraben(BP) 0.9999 16 99.75 + 0.79 0.043 0.131
80 99.12 + 1.39
0.2 85.53 + 7.95

Methylisothiazolinone (MIT) 0.9994 0.5 94.47 + 1.49 0.014 0.044
1 98.57 + 1.48
0.2 89.29 + 5.78

Methylchloroisothiazolinone(CMIT)  0.9996 0.5 97.88 + 4.28 0.008 0.023
1 104.96 + 0.39
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Fig. 1. Chromatogram of 12 preservatives from standard solution.
A : methyl paraben(MP), ethyl paraben(EP), propyl paraben(PP), isopropyl paraben(IPP), butyl
paraben(BP), isobutyl paraben(IBP), benzyl alcohol(BAL), benzoic acid(BA), phenoxyethanol

(PE), chlorphenesin(CP),

benzoic acid(BA)

B : methylisothiazolinone(MIT), methylchloroisothiazolinone(CMIT)
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Table 3. Number of hair cosmetics preservatives detected in cosmetics item

Domestic

Imported

Cosmetic Item
No. of sample

No. of detection sample

No. of sample  No. of detection sample

Shampoo 30 27 11 9
?i(r)lréiigionngerrinse) 12 ? : ’
Treatment 9 5 5 5
Cream, Lotion 8 5 - -
Wax 2 1 1 0
Total 61 47 19 16

1) oncentration range(minimum~maximum)
A7 AR Itk SerHe8), AEIeRE
A 1A A2017-12350] whm vl o] 2o}
Selee A8 F Aol Al B3l 0.01%
29 AgEA, AZERe ARl E 3 1]
Aol A otEe]=e] £3HEd WPAEFA) = 7]
Fol AREAL. e A F AolA Sk
AE 28 - 2ATAN sl ol o

AZH 7Es 2Hsdoy B AFE Al
A 710] ALHo] 0.01% 7|+S @% skt

=)

5 883888

rel. Response[%]
o RGO
oo & 838

200 220 240 260 280 300 320 340 360 380 400
Wavelength [nm)

[ Spectrum, DAD1 Scan RT=15.265 Minutes Subtract RT=15.138-15.385 Minutes|

rel. Response|%]
ca33885838338883

200 220 240 260 280 300 320 340 360 380 400
Wavelength [nmj

Fig. 2. UV spctrum of MIT and CMIT.
A : methylisothiazolinone(MIT)
B : methylchloroisothiazolinone(CMIT)

WMdeE2 0.01~0.90%9 w28 HEHA
HA F%7F 0.90%= Mgaert 1%9e 7et
W AREEETE =2 S & g Ul wEol A
A)obE =2 0.0020~0.0060% (471), w2 gtepal
0.16~0.34%(471), =23 akedl 0.05~0.22%(2
), 22U 0.21%(17) 9 To2 HEHA
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Fig. 3. Detected results of preservatives accord-
ing to cosmetic item.
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Table 4. Maximum allowed concentration and concentration range of twelve preservatives in hair
cosmetic products

. No. of No. .
Compound Maximum detection  violation Concentrati())n
allowed conc. (%) sample sample range(%)
Benzyl alcohol (BAL) 1 7 - 0.01~0.90
Phenoxyethanol (PE) 1 25 - 0.01~0.69
Benzoic acid(BA) 2.5 25 - 0.10~2.18
Methyl paraben(MP) 0.4 4 - 0.16~0.34
Chlorphenesin(CP) 0.3 1 - 0.21
Ethyl paraben(EP) 0.1 0 - -
Isopropyl paraben(IPP) 0.4 0 - -
Propyl paraben(PP) 0.4 2 - 0.05~0.22
Isobutyl paraben(IBP) 0.4 0 - -
Butyl paraben(BP) 0.4 0 - -
Methylisothiazolinone (MIT) 0.01 4 - 0.0020~0.0060

0.0015
(washing products),
1 9 AEEA

Methylchloroisothiazolinone
(CMIT) +methylisothiazolinone (MIT) =3:1

)
~
—

0.00029~0.00144

1) Concentration range(minimum~maximum)

Table 5. Concentration of eight preservatives in hair cosmetic products(%)

CMIT

1
BAL PE BA MP CPp PP MIT + MIT

Cosmetic Item

No. of detection sample

0.00015~  0.00038~

Range 0.01~0.82 0.01~0.42 0.38~2.18 0.34~0.32 - - 0.00599 0.00144

Shampoo

No. 5 12 21 2 - - 2 13
Conditioner  Range ~ 0.90  0.09~0.32 0.19~1.00 - 021 - 000595 O:000Z
(including 0.00103
rinse) No. 1 4 4 - 1 - 1 5

0.00029~

Range 0.09 0.12~0.69 - - - - .
Treatment 0.00106

No. 1 6 - - - — 5
Cream, Range - 0.22~0.64 - 0.16 0.05 0.00018 0.00081
Lotion No. _ 3 B 1 1 1 1

Range - - - 0.20 - 0.22 - -
Wax

No. - - - 1 - 1 _ -

1) Concentration range(minimum~maximum)
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Table 6. Detected results of preservatives in hair cosmetic products

Cosmetic Item BAL PE BA MP CpP PP MIT  CMIT+ MIT

1 O O O

2 O O

3 o O

4 O (©] O

5 O O O

6 O O

7 O

8 O O
Shampoo

9 O @)

10 O O

11 o o}

12 O O

13 o 0

14 O O

15 O O

16 O O

1 O O O
Conditioner 2 © ©
(including rinse) 3 o o

4 O O

1 0
Treatment

2 O
Cream, Lotion 1 o )
Wax 1 O
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