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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,
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Fig. 3 Water-electrolysis with ion-exchange mem-
branes followed by passing through activated
carbon filter.
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Fig. 4 Experimental apparatus for production of
electrolyzed-reduced water.
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Fig. 5 Two experimental systems for production
of electrolyzed-reduced water.
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way system for production of electrolyzed-
reduced water.
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7 Relationship between ORP and pH in circuit
system for production of electrolyzed-reduced
water.

@ A, A O, and @ 0.0, 5.0, 10, 20, and 30 min.
of the respective times of the tap water-
electrolysis at the voltage of 13.0 V.
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8 Antioxidative activities of electrolyzed-reduced
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in electrolyzed-reduced
water, the hot spring water, and tap water at 40°C
on ORP and pH of human skins (bended side of
right forearm).

[]:hot electrolyzed-reduced water, \/ : hot
spring water, © : hot tap-water, < and @ : before
and after bathing hot electrolyzed-reduced water,
respectively, /A and A : before and after bathing
in hot spring water, respectively, O and @ :
before and after bathing in hot tap-water,
respectively.
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Fig. 10 Changes of residual chlorine concentration and Al after bathing of four persons.
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Electrolysis
"~ | Activated carbon | *7

Hot spring
water
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L Pump
Filter
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Fig. 11 Circuit system of the hot spring waters (see
Table 1) with disinfection.

0 7 14
pH

Fig. 12 Relationship between ORP and pH in the hot

spring waters and their disinfected bath waters
(see Fig. 11).

@ and A : origins in the hot spring waters of A
and B (see Table 1), respectively, O and A : the
bath waters disinfected the hot spring waters of A
and B, respectively.



Table 1

<> Hot spring water of
Ca - Na-Cl type (A)

R

Types and components of the hot spring waters

<> Hot spring water of
Na-Cl - HCO; type (B)

BLUBOERIF, &HICX12D0ERED
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BRI LS N B L L BOEBERERL
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%,

Z T, KILITRTERKOMGE: - R
VR T LDIRTEEINAZORIC, BHRTRT
RICRBMEEE (K 4) 25%E L, IBilkA2E
fRL 7z, X131, ivHKkE T v X2 THRX
H1fERERT. KhoHohEESIT, &
RABLUBEBIT, BILRICH - ikl
K (OBLUCAHD F, WInbznoER
(@BLUAHD X EVETLR (BBLU@
D &0a ZEDERTE. InoofER
» 5, EIREMEE OEMRE S L iR
BEDOTHEIT LY, TN OJEREE LBk

::vl::onents me/kg S:v:zrc:nents me/kg ::vl::onents me/kg S:v:sr;nents me/kg
Li* 03 |F~ 0.3 Li* 002 | F~ 05
Na* 7013 | €I~ 28972 Na* 6863 | CI 7573
K* 526 | Br~ 0.2 K* 73| Br- 32
Mg? 1~ Mg 44 |1 15
Ca? 1108.1 | SO4 % 3536 Ca? 17.5 | HS ~ 0.06
Sr? 6.2 | HCO, ™ 19.3 AL 03 | S0, > 144
Mn 2 CO,~ 28 sr? 0.3 | HCO, ™ 589.5
Fe 0.2 Ba % 02| Co," 24
Zn® 0.9 Mn 0.1
NH, * 0.1 Fe % 2.1
Componets | M| Tt | e | O
H,SiO; 54.3 5.203 conl'nponents me/kg Total &/ke
HBO, 48 H,Si0, 331 2177
HAsO, 0 HBO, 342

HAsO, 0

0 7 14

Fig. 13 Relationship between ORP and pH in hot

spring waters treated the apparatus for production
of electrolyzed-reduced water.

Hl and @ : the bath waters of A and B treated the
apparatus for production of electrolyzed-reduced
water, respectively, @, A, O, and A : see the
figure captions in Fig. 12.
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KRS ENEF LWED T ETHAB, I T,
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