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Improvement Simultaneous Determination of UV Absorbents in Quasi-Drugs and Cosmetics

Toshiro YOKOYAMA*, Ken’ichiro MORI*, Yoshiaki NAKAMURA®, Kiyoshi TERAJIMA*,
Nahomi OHNUKI*, Michiko MIYAMOTO® , Shuzo OGINO* and Kasuo SAITO*

Improvement of the simultaneous determination of UV absorbents in quasi-drugs and cosmetics was exaninated. The chemical
names and abbreviations of 13 UV absorbents are as follows: tetrahydroxybenzophenone (THB), ethyl p-aminobenzoate (EAB),
dihydroxydimethoxybenzophenone (DHDMB),
2-ethylhexyl (Z)-4-(3,4-dimethoxybenzylidene) - 2,5-dioxo-1-imidazolyzine propionate (EBP),
methane (BMB),
(EHS), 2-ethylhexyl 2-cyano-3,3-diphenylacrilate(ECA), 2,4,6-tris[4-(2-ethylhexyloxycarbonyl)-anilino]-1,3,5-triazine (TEAT),
2,2'-methylene-bis-[6-(2H-benzotriazole-2-yl) - 4-(1,1,3,3-tetramethylbutyl)-phenol] (MBP).

A quasi-drug or cosmetic sample of 0.4 g was weighed accurately, mixed with 4 mL of tetrahydorofurane (THF) and 6 mL of

dihydroxy-benzophenone (DHB), 2-hydroxy-4-methoxybenzophenone (HMB),
4-tert-butyl-4'-methoxydibenzoyl-

2-ethylhexyl p-dimethylaminobenzoate (EDB), 2-ethylhexyl p-methoxy-cinnamate (EMC), 2-ethylhexyl salicylate

acetonitryl, dispersed by supersonic,made up to 20 mL with acetonitryl. The solution was filtered using a 0.45 um membrane filter,
and injected into HPLC. Analytical conditions of HPLC were as follows, column: ZORBAX SB-C8 (4.6 mm i.d. X 150 mm) , 40°C,
mobile phase: gradient, acetonitryl, water (0.2% formic acid) (40:60) to (100:0),0.5 mL/min, injection volume 2 pL, detector UV

310 nm. By this method, 13 of UV absorbents in 10 commercial products were determined with high precision and no interference.
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Fig.1. Chemical Structures of 13 UV-Absorbents
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Fig.2. UV Spectra of 13 UV Absorbents
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Fig.3. HPLC Chromatogram of 13 UV Absorbents and Gradient Elution
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Table 2.Reproducibility of HPLC Chromatograms

UV Abs. Rt RTRSD (%)  Area RSD (%)
THB 6.120 0.22 0.67
EAB 7.800 0.00 0.86
DHB 10.173 0.10 0.63
DHDMB 12.907 0.00 0.65
HMB 14.560 0.06 0.45
EBP 17.333 0.06 0.81
BMB 32773 0.00 0.62
EDB 33.973 0.03 0.45
EMC 35.187 0.90 1.51
EHS 36.520 0.80 0.85
ECA 38.733 0.81 0.86
TEAT 48.347 0.49 0.63
MBP 51.560 0.49 0.56
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Fig.4. Standard Curves of 13 UV Absorbents



150 Ann. Rep. Tokyo Metr. Inst. P. H., 57, 2006

Table 3. Recovery of 13 UV Absorbents Added to
Skin Milk and Hair Mist at 5%
Skin milk Hair mist

Recovery Recovery

of mean (%) SD RSD(%) of mean (%) SD RSD(%)
THB 92.4 291 2.10 109.4 2.79 2.31
EAB 92.7 2.42 1.32 104.3 2.25 2.61
DHB 96.9 3.73 3.96 104.6 2.39 1.04
DHDMB 93.4 1.99 2.59 109.4 1.47 3.19
HMB 94.2 2.47 1.04 107.1 341 2.05
EBP 93.5 1.92 2.31 106.3 4.24 3.23
BMB 93.6 2.09 2.94 108.3 2.25 3.99
EDB 91.5 0.96 2.67 109.4 1.41 2.07
EMC 99.5 3.17 1.26 106.8 2.26 1.41
EHS 92.8 1.23 2.62 100.3 3.24 245
ECA 92.5 2.27 2.05 100.6 2.16 2.12
TEAT 93.8 1.73 3.12 109.3 2.65 2.62
MBP 90.3 2.46 2.59 101.5 2.78 1.68
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Fig 5. HPLC Chromatograms of Commercial Products
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