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Visualized Experiments on Effects of Hot Spring Waters
(Sulfur Spring Waters) : Beneficially Applicable
in the Field of Education
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and Shoichi Oxoucur”*

Abstract

So far we have revealed that hot spring source waters fresh out of wellheads and hot
spring bathtub waters of 13 communal bathhouses in Nozawa spa have a reductive
characteristic that is effective in suppression of skin oxidation/aging and in suppression of
melanin formation in relation to skin lightening. Actually, however, the advantageous effects
of hot spring waters are not well understood by the general public including local residents
in respective spa resort areas. Hence, we have proposed and demonstrated instructional
visualized experiments that can lead more people to easily understand the advantageous
effects of sulfur hot spring waters possessing an antioxidant reductive ability. In the
visualized experiments, we used the following samples of hot spring waters; fresh spring
water samples that were taken upon eruption from wellheads in Nozawa spa (simple sulfur
spring : pH=84, Total S=51.6 ppm, H.S=2.2 ppm), and aged spring water samples that
were prepared by leaving the fresh spring water samples for about two weeks. Further,
labwares and reagents used in the experiments were able to obtain easily daily, and selected
familiar things. In examination on evaluation of reductive ability of hot spring water, a iodine-
containing mouthwash (brand name : Isodine®, ingredient ; povidone iodine) was used. In
examinations on suppression of melanin formation, we applied the phenomenon that when
peeled apples and potatoes are exposed to air, they are subjected to brownish discoloration
indicating melanin formation.

In our visualized experiments, the following have been confirmed : (1) Fresh hot spring
water possesses a reductive characteristic which is equivalent to the reducing property of
vitamin-C (ascorbic acid). (2) Fresh hot spring water and tap water are evidently different
in antioxidant property. (3) Like vitamin-C, fresh hot spring water has the advantageous
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effect of suppressing melanin formation. (4) Since melanin is formed in the skin tissue, a
remedial substance for suppressing melanin formation must permeate the skin tissue. The
components of fresh hot spring water can pass through a polyethylene film having an
equivalent-to-skin barrier function, while vitamin-C cannot pass through it. (5) As is the case
with tap water, aged hot spring water is ineffective in Isodine® achromatization, melanin
formation suppression, and film permeation. Thus, the visualized experiments have clarified
that the freshness of hot spring water is critically important in providing the advantageous
effects thereof.

Key words : Visualized experiment, Nozawa spa, Sulfur spring water, Oxidation-reduction, Iodine,
Melanin
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/ gl
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*Hot spring water
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aqueous solution Polyethylene film
* Aged hot spring water

Fig. 1 Scheme of experimental arrangement for film permeation of
hot spring water components.
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Fig. 2 Color changes in addition of hot spring water to agueous solution
browned by Isodine® and in addition of vitamin-C aqueous solution thereto.
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Fig. 3 Time variation of Isodine® titration volume with aging of fresh hot spring water.
@. Fresh hot spring water ; O and <, Aged hot spring water ; A, Vitamin-C agueous
solution (40mg/L); M Tap water (dechlorinated).
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Tap water

Hot spring
water

Vitamin-C

aqueous solution

Omin Smin 15min 60min  90min

Fig. 4 Color changes in melanin-formation suppressing reactions of apple with
fresh hot spring water and with vitamin-C agueous solution.
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| e R "
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Fig. 5 Color changes in melanin-formation suppressing reactions of potato
with fresh hot spring water and with vitamin-C aqueous solution.
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Fig. 6 Color changes in iodine-starch agueous solution with film permeation of
fresh hot spring water components and with film permeation of vitamin-C
agueous solution.
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