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In Nozawa spa area (Nagano Prefecture), ORP (Oxidation-Reduction Potential)-pH

measurements were made on hot spring waters fresh out of wellheads (sulfur-containing

sodium-calcium-sulfate springs, and sulfur springs) and hot spring waters at bathtubs of

communal bathhouses, showing the favorable results that both the wellhead waters

and bathhouse waters are reductive in terms of ORP-pH relationship. More specifically,

just a slight di erence was found in ORP between these waters ; hence it can be appre-

ciated that, at the communal bathhouses, reductive hot spring waters are almost as fresh

as the wellhead waters. In skin ORP-pH measurements, it was observed that experimen-

tal daily bathing in reductive hot spring waters over a period of two months brought

about a decreasing tendency in ORP of the skins of the volunteer subjects. This signifies

that habitual bathing in reductive water could suppress oxidation of the skin and lipid

thereof.

We also revealed that habitual bathing in Nozawa spa can improve or recover skin

elasticity, and that the reductive sulfur spring water has an advantageous e ect of

suppressing melanin formation causes blotches and freckles or pigmentary deposits at

sunburn. The data obtained provide collaborative support for the generally accepted

notion that sulfur spring water will make the skin lustrous. Further, as having been

generally said that the beneficial e ects and e cacies of hot spring water are lost with its

aging, the present work has confirmed that the aging of hot spring water results in nulli-

fication of its beneficial e ect of suppressing melanin formation in the skin.

Key wards :

Shoichi O

E ects of Nozawa Spa (Sulfur Hot Spring Water)

with Reductive Characteristic on the Skin
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Fig. a Locations of wellheads and communal bathhouses in Nozawa spa area.

Fig. b Appearances of communal bathhouses in Nozawa spa area.
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Fig. ORP-pH relationships of hot spring waters fresh

out of wellheads and those at bathtubs of commu-

nal bathhouses.

68

Ooyu

Ogama ;

g kg

g kg

Figure ORP-pH Fig.

Nernst

ORP . . pH

O H e H O

ORP . pH

H e H

; Okouchi

ORP

ORP . . pH

ORP

ORP V

ORP ORP-pH

ORP-pH

Fig. ORP-pH

ORP

ORP

a

ORP

et al.,

ORP-pH

,

, ,

,

+-

2

+

+

, ,

+ ,- * */3

. . ,

* */3

, ,

+332 ,**,

* 2. * *.1

,

+333

,**/

,

-

�
�



� �
�
� �
�

�� � 	
 �� ��� ���� �
�� � ��� ��� ���� �

� ��	
� �
 ���� �� !"#� �

$
�
� % � �

� � � �
� �

$ �
$ �� �

�� �
�

�
��&� � $ � ��
� �
��&� � $

�
$

�

� % � � �
� % �

� � �

$
�

� �
$

�

$
� � �
�

�
� � �$

� �
�

� � �
� � � � $ �

� �
� $ �

� $
� � ' � $ �
� � ' � $

( )

*+,-.
/01 23� �	
1 �456

789:; <= > ?
� @A > B �	
� ��
C �D+ /���1� E� F>G
!H2I>JK. /L��M#>
N! OP�� C � QO;R
ST�	
�
U C �VW>XY,Z
�[�O;RSTA� E\] �
^��_` E�VW>XY, ��
? EQ_a+ �?bcdA�efg

C +. h PFd����
C 1� 1Q EQij!HM#

C >N+. 0L� ^�� k
�VWQ lmn\oHp qBrs�Qc
�tu� H
v. 6789:;�+, w	
�
x�yz���ov? +,`{`45

<= > ? x |
}~B ~ �	
�k�

�{�,\ � >��`+
���	
 ��H � ��
���� ��VW>��.

� ���� }~B�� +
.6789:; � � @A �

��>N! }~B����{
1��� �nQ��L{[K.\��
� EQ�[1oHp_a!H��

p��1-.
h ��� � � @A
���� � �� � }~��� }
~B� ��H F> /L�L678
9:;� �E�+,N+. � �
{� �� �Q ������

� > `
� ���+,�� ��  ¡� +. 0���� Q ¢£ �¤¥
>¦§¨©ª«Z�h�¬a1 >®¯+ /� �®¯��� ®¯°±�� �
K.��> ²!H0�1 � ��>³´H\�1oH ?�µ¶p�-`xz
� �� p�-� �� �poH0�>N+,`H

�N!� @A1Q }~B� 1 �� p_a ·¸ +. h
�� 1Q� @A�¹{? º�»¼ ·¸ !H��>N+. �½� ��

�� ��
�� ��

� � ��

� �
	
 � ��

�  �
�

�
��

� �
��

�
��

� ��

�
�� �

��
	
 � � �

	 �
��  ��

�� ��
�

��
� �� �

�
� �
��

� �� �
� � �
�� �
� �
�� � ���

�
�� � �
� �� �� ��
� � �� � � ��
� � �� �

� �� � � � �
� � � �

� �������	
�� �

� ��������������	
��
�

Before and after bathing in tap water warmed

Fig. ORP-pH relationships of skins on flexural sides

of forearms measured before and immediately after

bathing in hot spring water (kawarayu).

, : Before and after bathing in hot spring water

( : Kawarayu), respectively.

, :

( ), respectively.

Fig. ORP-pH relationships of skins on flexural sides

of forearms measured in experimental daily bathing

over two months.
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Fig. Changes in viscoelastic modulus of skins on

flexural sides of forearms in experimental daily

bathing.

Fig. Changes in viscoelastic modulus of skins on

backs of hands in experimental daily bathing.
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Changes in viscoelastic modulus of skins on flex-

ural sides of forearms classified by age bracket.

Fig.

Fig. Changes in viscoelastic modulus of skins

on backs of hands classified by age bracket.
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Fig. Melanin formation mechanism.

Fig. Chromatic change of aqueous solution with time in melanin formation reaction.
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Fig. Variation in absorbance ( nm) with time of water samples from Nozawa

spa and ascorbic acid aqueous solution in melanin formation reaction.

: Purified water. : Water sample from Nozawa spa. : Ascorbic acid

aqueous solution.

Fig. Chromatic change with time of water samples from Nozawa spa and ascorbic

acid aqueous solution in melanin formation reaction.
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Variation with time in purified water in film enclosure.

Fig. Variations in ORP-pH in film permeation experi-

ment on ascorbic acid aqueous solution.
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: Ascorbic acid aqueous solution.

Fig. Influence of aging of Nozawa spa on ORP-pH

relationships

: Nozawa spa. , , : aged Nozawa spa.

: purified water
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tion during the aging of Nozawa spa.
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Hot spring water samples (Nozawa spa) as

shown in Fig. .
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