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Abstract

We have conducted investigations on the ORP-pH relationship of 82 hot spring water
samples (drinking spring waters) from 35 spas in seven European countries including
Germany, Switzerland, France, Italy, Austria, Czech, and Belgium,. Through these in-
vestigations and comparative analyses of hot spring waters and natural mineral waters
in terms of ORP-pH, the following results were obtained.

Hot spring (drinking) waters in Europe : 1) Have a reductive characteristic in terms
of ORP and a pH value ranging from weak acidity to weak alkalinity. 2) Mainly used for
drinking. Hot spring waters used for pool or Jacuzzi bathing by the general public are
disinfected to assume an oxidative state. 3) For drinking, hot spring waters fresh out of
wellheads are used without treatment. Contrasted with these drinking hot spring waters
that are reductive in ORP, commercial natural waters are at the equilibrium ORP level.

Hot spring waters in Japan : 1) Have a reductive characteristic in terms of ORP and
a pH value ranging from strong acidity to strong alkalinity. 2) Mainly used for bathing.
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3) The practice of therapeutic drinking of hot spring waters is scarcely popular. In
contrast to these hot spring waters that are reductive in ORP, commercial natural waters
including their source waters are at the equilibrium ORP level.

Hot spring waters in both Europe and Japan are characterized in that they are
reductive in ORP, whereas commercial natural waters are at the equilibrium ORP level.
Considering that hot spring waters are mainly used for drinking in Europe and for
bathing in Japan due to differences in balneological history between them, we propose
widespread use of hot spring waters for both drinking and bathing to bring benefits to
the health. A combination of the drinking of and bathing in reductive hot spring waters
could suppress oxidation of the internals and skin of the body to provide the effect of
whole-body anti-aging.

Key words : ORP, Oxidation-reduction potential, Hot spring water in Europe, Natural
mineral water, Reduced water, Baden-Baden
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Fig. 1 Sampling sites of spas in Europe.
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Germany : 1, Bad Hombrug ; 2, Bad Nauhm ; 3, Wiesbaden ; 4, Bad Kreuznach ; 5, Bad
Munster ; 6, Bad Mergenthm ; 7, Baden-Baden ; 8, Bad Wildbad ; 9, Bad Krozingen ; 10,
Bad Brambach ; 11, Bad Elster ; 12, Bad Salzuflen ; 13, Aachen ; 14, Bad Kissingen
Switzerland : 15, Baden ; 16, Bad Ragaz ; 17, Leukerbad
France : 18, Evian-les-Bains ; 19, Axi-les-Bains ; 20, Vichy ; 21, Volvic ; 22, Royat ; 23,
Aix-en-Probence ; 24, Greoux-les-Bains
ltaly : 25, Montecatini ; 26, Montegrotto Terme ; 27, Abano Terme
Austria : 28, Bad Gastein ; 29, Bad Hofgastein ; 30, Bad Hall ; 31, Baden
Czech : 32, Podebrady ; 33, Marianske Lazne ; 34, Karlovy Vary Belgium : 35, Spa
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Fig. 2 Sampling sites of drinking hot spring water and natural mineral
water in Japan.
A : drinking hot spring water, @ : natural mineral water
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Fig. 3 Relationship between ORP and pH of drinking hot spring waters in
Baden-Baden (Germany).
O : drinking hot spring water, @ : central main-bath water in Friedrichs-
bad, A : pool water in Caracalla Therme.
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Photo1 (1c)

Photo 1 Places of drinking hot spring waters
at Trinklehalle (1a), Friedrichbad (1b) and
Caracalla Therme (1c) in Baden-Baden.
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KR—Jb (Qa), ZU—FU EREF (b)) &
UhSH5FIb X (1e) DERRFR.

Photo 2 People taking a spa.
BE 2 #RAE=.
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Fig. 4 Relationship between ORP and pH of drinking
hot spring waters in Germany.
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Fig. 5 Changes in ORP and pH of drinking hot spring waters
with aging. O : fresh out of wellheads, @ : aged for 4 days
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Photo 3 Analytical table of chemical components of hot spring water and
drinking places in Bad Homburg.
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Fig. 7 Relationship between ORP and pH of drinking
hot spring waters in seven European countries.
A : Baden in Switzerland, 4 : Baden in Austria
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Fig. 8 Relationship between ORP and pH of drinking
hot spring waters in Japan.
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Fig. 9 Relationship between ORP and pH of commer-
cial natural waters in Europe.
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Fig. 10 Relationship between ORP and pH of commer-
cial natural waters and their source waters.
@ : source of commercial natural water, O : com-
mercial natural water, []: source of commercial
drinking hot spring water
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