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Analysis of preservatives used in cosmetic products: salicylic acid, sodium benzoate,

sodium dehydroacetate, potassium sorbate, phenoxyethanol, and parabens

Yoshiaki Tkarashi®, Tadashi Uchino, and Tetsuji Nishimura

Preservatives are used to inhibit the growth of microorganisms in cosmetic products. The

Japanese standards for cosmetics set restrictions on the maximum amount of each preservative

added to cosmetics as per the purpose of use of cosmetics. For the investigation into the actual

conditions of commonly used preservatives in commercial cosmetics, we analyzed parbens,

phenoxyethanol, sodium benzoate, sodium dehydroacetate, salicylic acid, and potassium sorbate

by high-performance liquid chromatography (HPLC). Twenty-one samples were obtained from

cosmetic product manufacturers located in 14 prefectures in Japan. Among different acid- and

salt-based preservatives, sodium benzoate was observed to have been used in many products.

These acid- and salt-based preservatives were used with parabens in personal washing

products, such as shampoo and soap. The labels of two of the cosmetic product samples

displayed inaccurate ingredient information, that is, a preservative other than the one used in

the corresponding product was listed on them. The amount of preservatives used did not

exceed regulatory limits in any of the analyzed samples.
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A, RAHT, F—=FbT7L, fLPEK, BOEEX, £#
W7 =4, ABH, "7ar7F4vaF—%210H%
IXZ L7z (Table 1).

2. M

A F V%5 X ¥ (methyl paraben, methyl
p-hydroxybenzoate, MP), 7 1 ¥ )85 X ¥ (propyl
paraben, z-propyl p-hydroxybenzoate, PP) J& U84
FYNVIYAFVT vEZYLAZTY) R (B4 ikt
FURYRAFAUT VEZY L) FERFLETE (B »
LA LZ ZEEEF MY 7 A (sodium benzoate,
BA-Na) 3R LY (BR) 2HAF LA ZF 8T X
> (ethyl paraben, ethyl p-hydroxybenzoate, EP), 7
x /¥ 1% /) —) (phenoxyethanol, PE), ¥ 1 F )
B (salicylic acid, SA), ¥t Fu@:#gF> LU v A4
(sodium dehydroacetate, DA-Na), VIVE YAV 7
2 (potassium sorbate, SO-K) KON YEEZKFEH Y
7 AIIADGHEE LR () »OAFLE. ¥ 7=V
7 hJe Fa7 5 v (THE) i IRHPLCH % Hv7-.
i ZnZN A 7 ) — VI L CEERR (B
2000pg/ml) ZFEL CTRAE L 7. SRR A EA
UL THRI100 g/ ml DA REHE G 2 SRS L 72,

3. BERVEE
BWBGEHE S —T =T 7 I F XY T VAT

& (k) BUT205%!

X757 4 )% — : Milliporet: # Millex-LG (4L
£0.20m, PTFEM)

mHAR s o< b7 57 (HPLC) @ (Kk) Bt SAERT
BLC-10AD®I R > 7 IZSPD-M20A® 7 + + 4 F — K
7 LA & CTO10ACH 4 9 A4 — 7 », SIL-
10ADE A — b2 7T — & 3lifs LT 72,

4. HERIRME
4.1 HFEROAR

AEHI04 g2 EY LD, WA A TIEMIZ20 ml&
L, 1057 MEBEHLIE L THss, 2077740
Y L7720 FRNARE L7z, &) W2
A%, 10000 rpm T10%5 1m0 L 7.

4.2 HPLCICLZEER
HRBHAT10.0% FRo4® OHPLCIZIEAL, #oh
72ra< b5 A EOF Y — 7 OFFRRER K SR H
WA R T NV & ZAEHEEI O b O L g L 72,

Table 1 Preservatives listed on the labels of cosmetic product samples

No. Use Salicylic Sodium Sodium  Potassium Phenoxy- Parabens

acid benzoate  dehydro- sorbate ethanol Mehtyl Ethyl Propyl

acetate

1 Shampoo v v v
2 Mascara v
3 Eau de Toilette v v/ v/
4 Shampoo 4
5 Lotion v
6 Tooth paste v v v
7 Moisturizing cream v v
8 Bath preparation v
9 Shampoo v
10 Conditioner for hair iron v v v
11 Shampoo v e v Vas
12 Moisturizing cream v v
13 Shampoo v v v v
14  Body shampoo v v
15 Shampoo v
16  Moisturizing cream v v v
17 Hair conditioner v v v v v
18  Shampoo v v v v v
19  Soap v v e
20  Body shampoo v v
21 Shampoo v v

®

labeld as salt benzoate

labeld as paraben

labeled as methyl paraben Na
labeled as propyl paraben Na

a o o
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#1 2 : L-column2 ODS (4.6 mm id.x 150 mm,
KBAESpm, (W) L2 BRI e RS )

717 Al 40T

BEMH  AFT TN AFAT VEZT AT
) F160 g ) YTIKEA Y 7 L2772
g% K500 mUZEMR L7z, X ¥ 7 — 400
mlZ O'THF100 mlz iz T X <ML, 1
mol/l NaOH % il 2 TpH % 6.3 1 7 i L
7z.

it : 1.0 ml/min

e & ¢ 280 nm
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Fig. 1 Typical chromatograms obtained for cosmetic product samples

A sample (04 g) was dissolved in 20 ml of methanol and ultrasonicated.

PE: phenoxyethanol, MP: methyl p-hydroxybenzoate, EP: ethyl p-hydroxybenzoate, PP: propyl p-hydroxybenzoate, BA-Na:
sodium benzoate, DA-Na: sodium dehydroacetate, SA: salicylic acid, SO-K: potassium sorbate.

The HPLC conditions were as follows. HPLC column: L-column2 ODS (4.6 mm id. X 150 mm), column temperature: 40°C,
mobile phase: 5 mmol/l hexadecyltrimethylammonium chloride, 20 mmol/l potassium dihydrogenphosphate in water-methanol-
THF (5:4:1) (pH 6.8), flow rate: 1.0 ml/min, detection wavelength: 280 nm, and injection volume: 10 zl.
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Table 2 Analysis of preservatives in samples dissolved in each solvent
(a) 0.01 mol/1 HCl-methanol

Sample Concentration (%)

No. Salicylic Sodium Sodium  Potassium Phenoxy- Parabens

acid benzoate  dehydro- sorbate ethanol Mehtyl Ethyl Propyl Total

acetate

1 0.097 0.28 0.18 0.18
2 0.39 0.059 0.059
3 0.20 0.095 0.048 0.14
4 0.52
5 0.096 0.096
6 042 ND ND
7 0.19 0.098 0.29
8 0.33 ND
9 0.52
10 0.053 047 0.096 0.57
11 017 0.038 0.11 0.19 0.19
12 0.49 0.011 0.011
13 046 0.26 0.15 0.15 0.55
14 0.19 0.093 0.093
15 0.20
16 0.049 0.095 0.048 0.14
17 0.056 0.51 0.15 0.001 0.001 0.15
18 ND 0.94 ND 0.29 ND 0.29
19 0.034 0.079 0.048 0.13
20 0.055 0.11
21 0.39 0.49
(b) THF-methanol (1: 3)
Sample Concentration (%)
No. Salicylic Sodium Sodium  Potassium Phenoxy- Parabens

acid benzoate  dehydro-  sorbate ethanol Mehtyl Ethyl Propyl Total

acetate

1 0.098 0.27 0.18 0.18
2 0.38 0.061 0.061
3 0.21 0.095 0.053 0.15
4 0.53
5 0.095 0.095
6 0.37 ND ND
7 0.19 0.097 0.29
8 0.35 ND
9 0.55
10 0.053 048 0.098 0.58
11 0.17 0.038 0.13 0.19 0.19
12 049 0.011 0.011
13 0.46 0.26 0.14 0.14 0.55
14 0.19 0.093 0.093
15 0.20
16 0.050 0.095 0.049 0.14
17 0.054 0.50 0.15 ND 0.001 0.15
18 ND 091 ND 0.29 ND 0.29
19 0.036 0.078 0.049 0.13
20 0.053 0.093
21 0.39 0.49
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(¢c) Methanol

Sample Concentration (%)
No. Salicylic Sodium Sodium  Potassium Phenoxy- Parabens

acid benzoate  dehydro-  sorbate ethanol Mehtyl Ethyl Propyl Total

acetate

1 0.10 0.29 0.19 0.19
2 0.39 0.058 0.058
3 0.20 0.097 0.049 0.15
4 0.53
5 0.099 0.099
6 0.38 ND ND
7 0.20 0.10 0.30
3 0.34 ND
9 053
10 0.056 0.49 0.10 0.59
11 0.17 0.043 0.13 0.19 0.19
12 0.50 0.012 0.012
13 0.46 0.27 0.15 0.15 0.57
14 0.20 0.094 0.094
15 0.20
16 0.050 0.098 0.049 0.15
17 0.058 0.52 0.15 0.001 0.002 0.16
18 ND 0.93 ND 0.30 ND 0.29
19 0.037 0.085 0.052 0.14
20 0.067 0.092
21 0.39 0.50
(d) THF
Sample Concentration (%)
No. Salicylic Sodium Sodium  Potassium Phenoxy- Parabens

acid benzoate  dehydro-  sorbate ethanol Mehtyl Ethyl Propyl Total

acetate

1 0.10 0.29 0.19 0.19
2 0.31 0.063 0.063
3 0.21 0.099 0.055 0.15
4 0.54
5 0.099 0.099
6 0.044 ND ND
7 0.20 0.10 0.30
8 0.34 ND
9 0.54
10 0.054 0.49 0.10 0.59
11 0.17 0.020 0.21 0.20 0.20
12 0.50 0.012 0.012
13 045 0.28 0.15 0.15 0.57
14 0.19 0.095 0.095
15 0.20
16 0.049 0.095 0.048 0.14
17 0.054 0.61 0.16 0.007 0.001 0.17
18 ND 0.90 ND 0.29 ND 0.29
19 0.008 0.083 0.051 0.13
20 0.077 0.091
21 0.39 0.50

ND = Ingredient was stated on the label of the cosmetic product but not detected in this study.

A sample (04 g) was dissolved in 20 ml of each of the following solutions: (a) 0.01 mol/l HCl-methanol, (b) THF-methanol (1: 3),
(c) methanol, and (d) THF. After ultrasonication, each of the filtrated solutions was injected into the HPLC instrument. The
HPLC conditions are as shown in Fig. 1.



90 YA

#128% (2010)

2. BREERERER

ALHE S O BB AN EHPLC % IV THHT S % DA —f%
CTdh 5 EERBREICIZA X7 HPLCE: AN
WENTVERY, Fald, LV EES R ST RE R —
FHOMEZBIELTYS?. BiEAN 2 I
ART MV R OBKIIE AR 5720, —F5HT
DEGEMHEEZRET LI L 3LV, FIZIE ST
VHEIZ280 nmTHINAYK X WS, ZEFWEF MY 7 A
13280 nm TOWINAA 72 £, 235 nm T L7z 5
MEFCTEETED. Lo UHBNIE L CTRESH I
FhanwZl, RU235 nmTE= Y=Lz EDNRN—2
T A VNI E THNGT OBIREDL 555 5, 4l
13280 nmZ MM E L Lz, #H0Ed 1 ~100,g/ml
OHPHCTREFZREREZ R L. SR KRAEZ B2
LB EIDERHEHHELTVBE I L, BiEHAIE LTo
BRHHNZ RS RVE) 2RZEBICRET L2 L1
T2k, RUMbHFWE I L ICHRBIREN R D 2k
5, CITRMHLETRTOESIIOVT, REHOT
BGREE] pg/ml % B BRASRIE & L7z, SR T30 g/
gSHHREL (ND) (2HIYS 9 5.
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