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Abstract

Water-electrolysis with ion-exchange membranes followed by passing through ac-

tivated carbon filter conducted to produce electrolyzed-reduced water that has neutral

and reductive characteristics. In addition, the electrolyzed-reduced water was also

confirmed characteristic of antioxidative activity. Bathing in the electrolyzed-reduced

water lowered the ORP (oxidation-reduction potential) of human skin, as same as that in

hot spring waters with reductive characteristic. Therefore, the electrolyzed-reduced

water was expected to have a function of depressing the oxidation or aging of human

skin. We concluded that the electrolyzed-reduced water is applicable to artificial hot

spring water. Furthermore, we also suggested that the system have changed the

oxidative characteristic of hot spring waters by addition of disinfectant such as chlorine

compounds into the reductive characteristic.

Key words : water-electrolysis, reduced water, antioxidant, artificial hot spring water,

ORP, chlorine-desinfectant
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Fig. + Relationship between ORP and pH in electro-

lysis of tap water.

¹ : tap water, 5 : electrolyzed-cathodic water, � :

electrolyzed-anodic water, $ : electrolyzed-anodic

water filtered through activated carbon layer, I :

electrolyzed-reduced water that mixed electro-

lyzed-cathodic water with electrolyzed-anodic water

filtered through activated carbon layer.

Fig. , Schematic relationship between ORP and pH

in hot spring waters, electrolyzed-reduced water,

electrolyzed-cathodic water, electrolyzed-anodic

water, and tap water.
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Fig. - Water-electrolysis with ion-exchange mem-

branes followed by passing through activated

carbon filter.

Fig. . Experimental apparatus for production of

electrolyzed-reduced water.

Fig. / Two experimental systems for production

of electrolyzed-reduced water.
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Fig. 0 Relationship between ORP and pH in one

way system for production of electrolyzed-

reduced water.

�, ´, µ, ¶, ·, and ¸ : *.*, 2.*, 3.,/, +*./,
++.1/, and +-.* V of the respective voltages in

the tap water-electrolysis.

Fig. 1 Relationship between ORP and pH in circuit

system for production of electrolyzed-reduced

water.

�, ¶, µ, ¸, and · : *.*, /.*, +*, ,*, and -* min.

of the respective times of the tap water-

electrolysis at the voltage of +-.* V.
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Fig. 2 Antioxidative activities of electrolyzed-reduced

water and electrolyzed-cathodic water.

Fig. 3 E#ects of bathing in electrolyzed-reduced

water, the hot spring water, and tap water at .*%
on ORP and pH of human skins (bended side of

right forearm).

H : hot electrolyzed-reduced water, K : hot

spring water, � : hot tap-water, N and P : before

and after bathing hot electrolyzed-reduced water,

respectively, O and Q : before and after bathing

in hot spring water, respectively, � and � :

before and after bathing in hot tap-water,

respectively.
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Fig. +* Changes of residual chlorine concentration and AI after bathing of four persons.

Fig. +, Relationship between ORP and pH in the hot

spring waters and their disinfected bath waters

(see Fig. ++).
� and � : origins in the hot spring waters of A

and B (see Table +), respectively, � and � : the

bath waters disinfected the hot spring waters of A

and B, respectively.

Fig. ++ Circuit system of the hot spring waters (see

Table +) with disinfection.
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Table + Types and components of the hot spring waters

« Hot spring water of

Ca�Na-Cl type (A)
« Hot spring water of

Na-Cl�HCO- type (B)

Fig. +- Relationship between ORP and pH in hot

spring waters treated the apparatus for production

of electrolyzed-reduced water.

X and Y : the bath waters of A and B treated the

apparatus for production of electrolyzed-reduced

water, respectively, V, W, S, and T : see the

figure captions in Fig. +,.
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