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Abstract

It has been generally said that sulfur hot spring water is effective in making the skin
beautiful. Through our previous investigation of sulfur hot spring water of Nozawa spa
in Nagano Prefecture, we revealed that habitual bathing in reductive water can improve
or recover skin elasticity. In the present study, using samples of reductive sulfur spring
water collected from Nozawa spa (sulfur spring water : pH=28.4, total S=51.6 ppm, H,S=
2.2 ppm) and from Takayu spa (acidic-sulfur-containing calcium-sulfate spring water : pH
=2.37, H,S=148.8 ppm) in Fukushima Prefecture, we have examined their effects of sup-
pressing the formation of melanin that will cause blotches and freckles or pigmentary
deposits at sunburn, i.e,, the efficacy of reductive sulfur spring water in skin lightening.

Each water sample of Nozawa spa and Takayu spa was adjusted to pH 7, optimal for
enzymatic reactions, by using a phosphoric acid buffer. To each water sample, tyrosine
and tyrosinase were added, and dopachrome known as an intermediate product in the
process of melanin formation was checked by observing variations in absorbance at 475
nm. In the experiments, no increase in absorbance was found with the lapse of time in the
water samples collected from both of Nozawa and Takayu spas, which signifies that re-
ductive sulfur spring water has an advantageous effect of suppressing melanin formation.

Furthermore, since melanin is formed in the skin, we have also carried out experi-
ments to investigate cutaneous permeability of reductant components of the hot spring
water samples. As a substitute for the skin, we used a nylon-polyethylene double-layered
film having an equivalent-to-skin barrier function that does not allow permeation of wa-
ter. The results confirmed that the reductant components (H,S) of sulfur spring water
have an appreciable degree of cutaneous permeability. Hence, besides being applicable to
improvement or recovery of skin elasticity, reductive sulfur hot spring water can also
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suppress melanin formation to provide skin-lightening efficacy.

Key words : Melanin, dopachrome, reductive hot spring water, Nozawa spa, Takayu spa,
cutaneous permeability.
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Fig. 1 Melanin formation mechanism.
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Fig. 2 Scheme of experimental arrangement for film permeation of reductant components.
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Fig. 3 ORP-pH relationships of hot spring water sam-
ples and their pH-adjusted samples (pH 7).
@ : Water sample from Nozawa spa. O : Water
sample from Nozawa spa adjusted in pH7. A :
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Fig. 4 Effects of pH on variations in absorbance (475
nm) due to dopachrome produced as an intermedi-
ate in melanin formation reaction.
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Fig. 5 Chromatic change of aqueous solution with time in melanin formation reaction.
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Fig. 7 Chromatic change with time of water samples from Nozawa and Takayu spas, and
ascorbic acid aqueous solution in melanin formation reaction.
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Fig. 8 Variations in ORP-pH in film permeation experi-
ment on ascorbic acid aqueous solution.
@ : Purified water in film enclosure at time 0. []:
Variation with time in purified water in film enclo-
sure. M : Ascorbic acid aqueous solution.
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Fig. 9 Variations in ORP-pH in film permeation experi-
ment on water samples collected from Nozawa spa.
@ : Purified water in film enclosure at time 0. O
Variations with time in purified water in film enclo-
sure. @ : Water sample from Nozawa spa.
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Fig. 10 Variations in ORP-pH in film permeation experi-
ment on water samples collected from Takayu spa.
@ : Purified water in film enclosure at time 0. A\ :
Variations with time in purified water in film enclo-
sure. A : Water sample from Takayu spa.
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