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Determination of Preservatives in Pharmaceuticals
and Personal Care Products

Boyoung Kim, Joohee Lee, Seonyeob Kim, Eunji Lee, Chorong Choi, and Younglim Kho'
Department of Health, Environment & Safety, Eulji University

ABSTRACTS

Objectives: Preservatives are commonly used in pharmaceuticals, cosmetics and other products to extend the
expiration date and prevent the growth of microorganisms. Preservatives are generally effective in controlling
mold and inhibiting yeast growth, and against a wide range of bacterial attacks as well. They also adversely
affect the quality of sperm and cause precocious puberty in children. This study was performed to analyze seven
preservatives used in pharmaceuticals and personal care products.

Methods: Five kinds of pharmaceuticals and personal care products (PPCPs) were examined for analysis with
a high performance liquid chromatography-diode array detector. Each sample was homogenized and the targeted
compounds were extracted with methanol. The suspended particulate was removed by syringe filter. Next, the
sample was injected into an HPLC system. The separation of the seven preservatives was achieved with a C18
column and gradient mode. The accuracies were between 73% and 120% and precision was lower than 11.58%
(RSD).

Results: All of the calibration curves showed good linearity with a coefficient of determination (r*) over 0.999.
Among the PPCP samples, the detection rate of preservatives was 32.5% for pharmaceuticals, 44.8% for
toothpaste, 76.9% for mouthwash, 40.0% for body lotion and 56.0% for wet tissues. The average concentrations
of the preservatives in PPCPs were BA 1141.0 mg/kg, MP 709.8 mg/kg, EP 624.9 mg/kg, PP 216.9 mg/kg, BP
167.8 mg/kg, and TCS 538.2 mg/kg. The most frequently detected preservatives in pharmaceuticals and personal
care products were BA, MP and PP. The concentrations of preservatives exceeded Korean regulatory standards
in 11 samples of medicines, three of mouthwash and two of body lotion.

Conclusion: We found that most of the PPCP samples contained various preservatives. It is necessary to identify
which preservatives were used and to determine the level of preservatives in PPCPs and to assess the health risk
to susceptible populations such as children.

Key words: Cosmetics, pharmaceuticals, PPCPs, preservatives, toothpaste
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Fig. 1. HPLC chromatogram of 7 preservatives from standard solution (100 pg/ml): (1) wavelength 235 nm and (2)

wavelength 254 nm.

Table 1. Precision(%) and accuracy(%) of preservatives

Benzoic acid Methyl D1hydr0).<yacetlc Ethyl Propyl Butyl Triclosan
Sample paraben acid paraben paraben paraben

Low High Low High Low High Low High Low High Low High Low High
Medicine D03 06 03 D 0.7 08 09 04 04 03 09 09 08

Toothpaste 1.1 12 0.7 1.1 11.2
Precision Mouthwash 6.7 7.1 1.6 6.8 5.0
Body Lotion 9.7 1.7 62 44 5.4

1.1 10 07 10 07 09 07 10 13
9.3 5.7 1.7 20 19 21 22 55 24
1.6 19 26 51 28 1.7 22 55 35

Wet tissue 7.1 1.0 114 13 5.3 100 115 08 108 1.1 1.7 06 34 14

Medicine D864 803 807 D 103.4 885 843 99.8 864 101.2 95.7 83.8 829
Toothpaste 73.0 772 843 785 1149 98.0 86.6 79.7 855 793 842 781 857 814
Accuracy Mouthwash 113.7 1162 1123 1183 1093 1154 1044 111.6 101.3 111.0 97.0 106.0 94.0 114.0
Body Lotion 939 822 869 852 1078 1132 89.6 870 91.7 86.0 859 85.1 83.7 89.1

Wet tissue 1193 923 1139 120.0 109.0 1034 1129 107.5 119.6 1184 93.3 109.7 102.4 83.4

*Abbreviations; Low: low concentration 2.5ug/g, High: high concentration 25 pg/g.

1) not determined because of low sensitvity.
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Table 2. Limits of detection(LOD) for analyzing preservatives in PPCPs (ng/g)

Analytes Medicine Toothpaste Mouthwash BodyLotion Wet Tissue
Benzoic acid 0.52 0.14 0.50 1.44 0.67
Methyl paraben 0.08 0.10 0.04 0.85 1.02
Dihydroxyacetic acid 1.45 1.70 043 0.92 0.46
Ethyl paraben 0.11 0.14 0.06 0.27 1.03
Propyl paraben 0.06 0.14 0.05 0.74 1.02
Butyl paraben 0.06 0.13 0.06 0.23 0.12
Triclosan 0.12 0.14 0.39 0.73 1.46
Table 3. Average concentration (ug/g) and number of detected sample of each preservatives
Sample (N) BA MP DHA EP PP BP TCS
Medicine n 4 8 1 8 1
(40) Mean 754 681 208 124 167
Range 642~970  275~2031 63~298
Toothpaste n 5 7 1 1
29) Mean 588 800 342 807
Range 118~1067  157~1142
Mouthwash n 11 10 5
(28) Mean 2080 733 262
Range 633~3834  250~1333 103~459
Body Lotion n 10 2 5 2
30) Mean 599 1041 138 268
Range 941~2217 358~1723  337~761 132~404
Wet tissue n 14
(25) Mean 1141
Range 450~2112
Total (152) n 34 35 3 19 1 3
Average 1141 709 624 216 167 538

* Abbreviations; BA: benzoic acid, MP: methyl paraben, DHA: dihydroxyacetic acid, EP: ethyl paraben, PP: propyl paraben, BP:
butyl paraben, TCS: triclosan, n: number of detected sample.
*Average concentration was calculated from detected samples.
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