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Proposal for a New Type of Hot Spring Water:
“Hydrogen Spring”
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Abstract

As a new method for evaluating water, we propose the ORP (Oxidation-Reduction
Potential) method and have applied it to hot spring sources in Japan, Europe, and Taiwan. As
a result, we have found that although the definitions of hot springs differ between countries,
all hot spring sources exhibit reducing properties. Furthermore, we discovered that dissolving
hydrogen in water (or hot water) is an effective way to quickly create a reducing system
without the need to visit a hot spring. Therefore, we added a hydrogen-generating agent to
the water in an actual hot spring flowing directly from the source, creating hydrogen-enriched
bath water. Continuous bathing in this hydrogen-enriched water resulted in improved skin
elasticity. Since skin elasticity decreases with aging, this improvement is associated with
anti-aging and the suppression of skin aging. Additionally, bathing in hydrogen-enriched
water led to a rise in core body temperature (tympanic temperature) and an increase in blood
flow, similar to the effects of bathing in carbonated hot springs, compared to bathing in plain
hot water. As for natural hydrogen hot springs, Hakuba Happo Hot Spring in Nagano Pre-
fecture is currently the only known example. Since the water of this hot spring has reducing
properties and promotes health, we proposed in 2016 that hydrogen springs should be
added as a new category of hot spring water quality. Eight years later, hydrogen has gained
even more attention as a key element in decarbonization, and large reserves of natural
hydrogen have been discovered, sparking a global exploration rush reminiscent of a gold rush.
It is now highly anticipated that water or hot water containing hydrogen will be found
worldwide in the future. In a special lecture at the 77th Annual Meeting of the Japan
Society of Hot Spring Sciences, we once again proposed “hydrogen springs” as a new
category of hot spring water quality, leading the world in this development.
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Fig. 1 The new method for water evaluation based on ORP (Oxidation-Reduction
Potential)-pH
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Fig. 2 Relationship between ORP and pH of hot spring waters in Japan, Europe, and Taiwan
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Melanin production mechanism
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Fig. 3 Melanin formation mechanism
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Fig. 4 Chromatic change with time of water samples (fresh hot spring (Nozawa
spa, Nagano Pref.), Vitamin C agueous solution, and aged hot spring) in
melanin formation reaction
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Fig. 5 Change in ORP-pH relationship during hydrogen gas bubbling (dissolution)
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6 Changes in the skin elasticity coefficients of the forearm flexural parts of the
subjects in the one-month experiments of habitual bathing in hydrogenated Ashino
hot spring water, intact Ashino hot spring water, and home-use bathwater.
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Fig. 7 Relationships between the skin elasticity coefficients (forearm flexural parts)
and ages of the subjects
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Fig. 8 Changes in deep body temperature (tympanic temperature) of bathing (15 min)
in hydrogenated water, artificial CO. water, and tap water at 41°C.
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Hydrogenation of sulfur springs by photo-reaction

Hot spring storage tank UV irradiation to Unzen
hot spring (Nagasaki Pref. )
UV irradiation 400
350
a 300
Sulfur hi> Z 250
spring Qo
HS —H,+S § 200
50 A
0
Bathtub

.:ET

: A safer and more reductive
< hydrogenated sulfur hot spring

Fig. 9 Hydrogenation of sulfur springs (Unzen Spa, Nagasaki Pref.) by photo-reaction
(UV irradiation)
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Fig. 10 The only hydrogen spring in Japan (and the world), Hakuba Happo Onsen
(Nagano Prefecture)
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