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ß - ­°4 © ª �àá Râ 22.66±1.92 ã�

à á M ä 176.50±4.94 � j�à á ; ´

73.83±7.48 � å Q 

� � � � � � �  

� 1 93R 2ð 3ñ0 9ñ à 1 � �� s

F ; � á f » Æ z { Ì Í â æ Q 

� � � � �  ! " # $ %  

� � � � � �AIR SEP NEW LIFE� 

ä Ü Ì t J ± � Ó � ^ _ � � �  PSA 

n � � � I � ¿ ã · ² � ^ Þ � � ¿ ® ú �

Î � ± e ä � ¡j = ¾ å ~Molecular Sieve�̈

Þ n N   7Kg/cm2 � æ ç Þ � �� ¿ j = 	 U

5 Kg n +Y ; O2�N2j = » ¼ Á ] !
 � ¿

ã N2�  O2j) 0 è é �D , � � ® î ± �

I w ¿ �® î ±   ê ê ¾ T� ¯ � f T¿ ¾

��� � Y ® Ã W � ¿ ¾ �:¾ T � 4.5Kg�

O2��Ê � 95%� o Q 

� � � � � � � � � �Polar USA� 

! " � # $ % & ' ( �Lactate Pro LT-1710 

Portable Lactate Analyzer� 

� � [ 5µl � î � � � � _ � 
 `� 

� � ý ; W � % 
 Â ë o �� � � » ¼ �z

§ H I � ��ì í � ± (Ferricyanide)h í ¤ ì

_ î ~Ferrocyanide�H I �H I � � 60 pQ

H I · ² 8 Y ï 

Lactate + LODox � pyruvate + LODred 

LODred + [Fe(CN)6]3- � LODox + [Fe(CN)6]4- 

[Fe(CN) 6]4- � [Fe(CN) 6]3- + e- 

! " � # ) & ' ( �EZ smart� 

A ® ú ¢ \ Ï � ± O 
 ��[ � � 1.5µl

� î � � � ¥ ¦ º� 
 `Q � � ý ; W �

U EZ smart 
 Â ë o �� � � » ¼ � � V z

§ H I � �9 � ° � 1.4%w/w ¥ ¦ º � � V

i�2.6%w/w ì í � ï � h 96%w/w � � F

� jQý ; �� ¥ ¦ º � � ¥ ¦ º � � V i

� h ì í � ï H I �z � � � ¢ = P � ® �

¢ \ � U � 
 ` 9 ¢ \ �î � ý ; � ¥ ¦ º

��� qì � � Q 

* + , - # � . / 0 ~MD600P� 
� � ��:Ê« � 
 4 � � �� � ¼ �

 �[ · ² A O I � o �® s   ° � ; �Ê

s T ¸   (red-light)h ¸ w 3   (infra-red 

light)( � ' Ë 660-940 ð)Q°� ; �� �® 

¢ ° � ¶ (photodetector)�Ê} Á ¸   h¸ w

3   QU� � � � ¸ � » (deoxygenated Hb)

Ê ¿ À ¸   �¸ w 3   QÒ   ¢ ° � ¶ } À

�� ¢ a « Ê . T� � ¼ �  Q 

1 # 2  

� � & '  

�Ì Í � z °Ý f » � é ª � ª N j ï

0Ì Í �� � / h 5 3 Ý �� ��� � } Á

32%�� � � � I L æ ËÌ Í h � � Î O �

� ��L Ë� � h �U & � � : ç è h C ü

� Ø Û ��z { f » � � � é 25ü�� 1 !

4 f » � � ñ » �� Ï ò � @ Ò � � �� 5
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���G Ì � 2j 5 pQÒ � 
 Ì / ��32%

�� � � h � « ï í Y s �S � C ä ��!

� � ÑÎ O � � h ! w ¿ < � � ] � ª � :

È i �� ¶ @ �ó 
 � � Ë®3� W Q 

� � ( ) ! * +  

�Ì Í ¿ � � Y o � ô �j ? õL 8 Y ï 

3 4 5 6 7 8 9  

1. ö �!÷ Î hý c  

Ì Í Ó   ÷ o ` � � _ �� ºjn ö ;

� ÷ Î ª ø ¼ o � æ � � ´ z { ö � ÷ Î Ñ

� ª ù ` � 2 ] ó k ��  � 2 X 
 ù

(Polar)Û % � � o X 
 � 2 �� � ì Â s � 


� 2 ] Ë 190 ü/j�Ò � X � 
 Â �� ^ �

w l Q 

2. Á Â L Z n Z �  

Ì Í Ó s A � � Á Â L ® ± Á Â L ¢ n

h� Ø Û � Ò V Ô �� � !ë � �¿ � h�

� � � jn �% Á Â L C ü � Ø Û �� � *

+ , ý ú z { � � h 
 Â Q 

3. Ì Í W X � �  

Ì Í z { � � û  @ Ò U 20-22��q

� " �U 50-60%Q 

4. ç è � ì  

�� � � 
 � �! � ì � Nikiforov

~1974�¼ L �é � � 2 ] � ~220-Râ �ü

üj±10 æ Ë� c � � � ì ¾§ Q 

: ; < = > ? @ A B  


 ` M ä �; ´ �@A � ¸ ý �� � ¼

�  h� º��S ì � Q 

� � C , D 	 
 E F G H I J K L � � H I

M � 3 4  

� 
 Í �Á Â L z { � 
 ~ § �� � w

¿ 9 ² ��z { � � � � hç è Í 	 �Ì /

{ � 8 Y ï 

1. � 
 � � ó @  

� ª ù ` � 2 ] ó k ��U� 
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 ù ~Polar� Û % � � o X 
 � 2 ��

� ì Â s � 
 � 2 ] Ë 190 ü/j�ª �� f

» � � � é 25ü� � ��� 
 �ý 
 � 2 A

« � . � ~220-Râ �üüj±10!§ í ��

. � � 2 ] !Á Â L ì � 
 q � � Q 

2. � � ¼ �  � �  

U� 
 
 Â Ó b þ Á Â L @A( ) 10

j Ô ��� o � � jn ö � } À �� 
 4 [

@A � � ¼ �  Ñ ª �z { � f » � � £ »

25 ü� 
 Í �� 
 �� « �o � � jn ö �

} À ��
 4 U��� ­ 0�1�2�3�4�5�

6�7�8�9h 10j Ô � � ¼ �  �¼ 4 ì �

U 0~3 jÔ �4~5j Ô �6~7j Ô � 8~10j

Ô 5 � 	 àá �� � � :jn Q 

3. � � _  �� º � �  

U� 
 Ó @A � �� � � � � � ¾ � �

5.0µl�j ? � � _ jn ö �� ºjn ö ý 


@A � � � _  �� º � ª �� f » � �

� é 25ü� � ��U� 
 ��� ­ 3�5�7�

10�15�30�60 j Ô á � � � � � � ¾ � �

5.0µl�� � � � _ jn ö �� ºjn ö 
 `

Á Â L 5 � 	 !� � _  �� º Q 

4. � I 32%��� � !� ô  

f » � � � é � 
 
 f ��Á Â L � U

� Û o � � « � î ² í î ] Ì Û � É ñ ¿ !

� � Y s ��ý c ] ì [ 
 � � � Q � � �

!\ Á � ì Ë 3L/min ! 100%��� � � �

� � 60j Ô �
 Í ¿ � �m ` � � Á Â L �
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�� � � SPSS/PC 10.0 8 ; z { jn �

:�¼ �EF t u � Ë αD.05Q 

�Ì Í � 5 ì  � àá ì � a § í t `

Ï é k ~Mean ±SD�Q  

� � � � �~t-test�ý ì 32%��� �
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 ���
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 � � � � � � � � � � � � � � �� �� � � � � � � � � � � � � � �� �� � � � � � � � � � � � � � �� �� � � � � � � � � � � � � � �� �    

h ?  

� ê  
32% � � h  (n=6) Î O � � h  (n=6) 

Râ  23.00±1.67 22.33±2.25 

M ä  174.17±5.49 178.83±3.25 

; ´  72.83±4.26 74.83±10.13 

@A � � _  1.85±0.70 1.98±0.69 

@A � � ¼ � � 98.00±0.63 98.33±0.52 

@A � º  120.33±16.86 123.00±19.69 

 
; � �� � ³ ¬ � Ì Í h ��� h ¼

4 ! � _  �� � ¼ � �h� º z { jn

K C �� Í þ C ä �� � � � º b � 
 �!

� ² ��> ? Q¼ 4 
� 8 Y ï  

/ 0 32%1 2 3 4 � 5 6 7 8 9 : ;  


� Ek �32% � � h �Î O � � h U

60 j Ô ��� �� � _ ��� w Õ E � � �

~p
.05��8 é ùQ 

ä � �� 
 �8 ¤ ¦ § � _ Ê? Z [ !

´ µ �^ � _ � � 0 � Neubauer~1999�¾

Tä n � � � a � � 
 � � � P Ò 9 � � �

_  �hä n W X � d � � ; � V % � _

��z � $ W @ � � � � . å æ ^ � h ¹

�QÇ � Ú � � � ¸ ~ Z $ Å � � � Å F � �

1993� 3 é k ä � �� 
 U 3~5 jÔ 2 ¼ �

e � _ � � � � � � � . Ð � � Ë � 
 �  

¡ û � � � � � � î % � _ � f b �s ñ

U� 
 � 10~15j Ô �� � É b �ñ 30jÔ

E Ê��0@A� � & í Q 

�� � U� � _ � Y �s ] S � 32%�

�! � � h �Î O w ¿ � � h !� ���E

F t u ~p
.05��� � · D �� � � 8 Billat

S~2003�¼ ³ � � _ � N I � f b I � 1

ì Á �� �� � Ï h Â s � � ? +�� Ñõ

q g ~1988� 3 U� � � _ f b � � + � ²

T�A*��ñ È 2 3� É ?   � _ " � �

�� î f b Ñ� D �� � A U® } s � n +

Y � � Ì Í �� Ê �¿ � � � j = � V % �

_ ��Î O ) *Y � � ¼ �  Ü � 95~98%�

� � � 2-3 j Ô w � � 
 ����� �S �

32% � � � K ' v ? Sä � � ¼ � ��$ �Ê

�Õ E � ^ � � _ ��Y Y �Ê? A � Ó �

��� � �� � � ¼ �  �p �? � [ � �

� � _ � � � � æ � Ñ � � � 	 ®3� � �

�� hA* ( ) !Ì Í � ì � 3 Ê? w ´ �

[ ¸ E � � _  Y � ! Í Î �9  A �� I

< § � 	 ! � � Q 
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 32%32%32%32% � � � � � � � � � � �  ! " # $ %� � � � � � � � � � �  ! " # $ %� � � � � � � � � � �  ! " # $ %� � � � � � � � � � �  ! " # $ % tttt & � ' $ �& � ' $ �& � ' $ �& � ' $ �    

� � _   32% � � h  Î O � � h  t  

@� A 1.85±0.70 1.98±0.69 -0.33 

­ 3j 16.68±2.05 16.67±4.00 0.01 

­ 5j 15.80±1.21 16.32±2.42 -0.47 

­ 7j 15.27±1.13 16.00±2.11 -0.75 

­ 10j 14.62±1.47 15.45±1.68 -0.91 

­ 15j 13.72±1.64 13.70±2.69 0.01 

­ 30j 11.40±1.45 11.28±3.93 0.07 

­ 60j 6.75±1.72 7.50±3.20 -0.51 

p�.05 

	 �	 �	 �	 � 



 32%32%32%32% � � � � � � � � � ( � � )� � � � � � � � � ( � � )� � � � � � � � � ( � � )� � � � � � � � � ( � � ) * " # $ + � ,* " # $ + � ,* " # $ + � ,* " # $ + � ,     

/ 0 32%1 2 3 4 � < = > ? 1 @ A B 9

: ;  

� � ¼ �  � ý 
 
� Ek ~8 é K ��

/ h � U 5 � 	 á ì �ä � � � �U­ 4~5

j Ô � �32% � � h � � ¼ �  d �  EF ä

% Î O � � h �� � EF & í ~t =2.58, p

ï.05�Q 

Killen & Corris~2000�¾T�� h ¹ B

� � ð ö � U� 
 � � � � ¼ �  a � � :  

 

�U� 
 Ó � � 
 �   ¡ � � �Ê d � � �

¼ �  � � z � 
 � ^ � � � � � � � Q�

� � Á Â L Ë � � � � £ L � � � � 
 G �

; M ùEk � b � 
 �/ h U­ 0 0 3 jÔ

� � EF t u ~p
.05��32% � � h U­ 4

0 5j Ô �� � ¼ � o R  � � EF t u ~p

ï.05��$ U­ 6j Ô !�á �� EF t u ~p

���

�

�

� �

� �

� �

� � � � � � � �� � �

� 	 (min)
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�

���� � �
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.05�Q
�Ek 32% � � h�Ê ? A� � ¼

�  � Y � � K � � hÏ �U ­ 4 0 5 jÔ

� EF t u ��Î O � � h . ­ 6 j Ô � É

x y � � �D9U ­ 5 j Ô � � � EF ³ Q

�� � Ì Í s ] Á Â L U � � � � 25 ü f »

� é � � � � � � � ¼�  ! � � �32% � �

h�Î O � � hU ­ 4 0 5 j Ô � � ¼ � o

R  � � EF t u ~pï.05�QStuessi~2001�

) S T
��U � � ³ � w ¿ ^ � � � � �

� ¼ �  ~SaO2�96-98#AÊ � " # � �9

�Ê ? ADË z { 1 ì Ï � � Â s � 
 70#


 Â � �� � ¼ �  � Ê � Õ E � Y Y �

�Q�� � A w � ³ � � b � 
 � � e � 


� � � � � � ¼ �  Y Y �U � � � � S �

32% � � � î � � �� King, Cooke and Leitch

~1973�� � � q ² �� 32% � � h ^ � �

� K ' Ë 32% � � � � Ï �K ® } Þ � � �

� K ' ® ä� � � � Ï �z �Ì Í h ^ � �

� � � ¼�  �U ­ 4~5j Ô � � EF t u �

4 � C Ï Á � � � � · DQ32% � � h v U U

­ 4~5 j Ô � � t u �$ U � � ¼�  � J

jK ì  t u � 
 A · s �¼ � - �� � �

  ¡ � � b � 
 � � � � [ w o � � Á � �

� � î �$ U ' � � �   ¡ U � � o Ê � Õ

E � [ �Q 

�-�-�-�-



 32%32%32%32% � � � � � � � � � � �  ! � $ %� � � � � � � � � � �  ! � $ %� � � � � � � � � � �  ! � $ %� � � � � � � � � � �  ! � $ % tttt & � ' $ �& � ' $ �& � ' $ �& � ' $ �    

� � ¼ �   32% � � h Î O � � h t  

@  A 98.00±0.63 98.33±0.52 -1.00 

­ 0~3j Ô  97.21±0.62 97.25±1.15 -0.78 

­ 4~5j Ô  98.58±0.20 97.83±0.68 2.58* 

­ 6~7j Ô  97.92±1.11 98.00±0.63 -0.16 

­ 8~10j Ô  98.28±0.44 97.72±0.71 1.62 

*p�.05 
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�




�

	� �� � �

� � � � �

   
	 �	 �	 �	 �  32% 32% 32% 32% � � � � � � � � � ( � � ) *� � � � � � � � � ( � � ) *� � � � � � � � � ( � � ) *� � � � � � � � � ( � � ) * ! �! �! �! � . / $ + � ,. / $ + � ,. / $ + � ,. / $ + � ,     
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/0 32%1 2 3 4 � < = > ? C B 9 : ;

K C � º  ! é ] ~8 é @ ��32%� �

h � º  á � % Î O � � h� � [ U ­ z @

j Ô � � / h � � º Y �  t ( Õ E��U

­ z @ j Ô �­ 3 z j Ô � @ � . EF t u

& í ~t =-2.545, -2.645, pï.05�Q 

Tsintzas S~2003�) L h 
 � � � 
 `

�� 
 � � � T � ä f É i � ^ Þ �^ Û Ü

� � º � � Y Y � " # ÑHughes (2003) 3 S

T�� 
 � d � � � K ' �   ¡ Ê ? � S ä

f É i � H I �z � T � � º  � Y Y Q�

� � v � � f É i � � z { jn �� � S �

C ä � � ! � � � 	 � © ª � � � ! > ? �

½ ¿ 32% � � h�Î O � � h � � º � � Y

Y O � K C �Ek 32% � � h U � º Y Y  

o á � % Î O � � h� � [ ­ z @ j Ô ! �

@ Ë Õ E�U z @ j Ô � 3 z j Ô � ! Y Y

 @ � EF t u �� Hughes, Davies, Powis, 

and Press~2003�S T� 
�ïS ä� � � �

� f = Ö Ì ! � � d � f É i � ì `� ^ Ö

Ì L � � � _ � ¥ ¦ º � Î O � �Q � 9 -

��U � 
 � � � � S ä w ¿ � � � K ' �

A�  � ^ f É i jk � � � � e � º  �

[ � Y Y Q� @A � Î O ) * Y � º § í  

A 80~120 /dl�v U 3 z jÔ � � � � � �

U ­ z @ j Ô �­ 3 z j Ô � º  � EF ³

� Y Y �$ p U Ü � U Î O � P Q 2 � D E
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ABSTRACTABSTRACTABSTRACTABSTRACT    

    
Purpose:Purpose:Purpose:Purpose: The purpose of this study was to compare the effects between high (32%) and 

normal (21%) oxygen on blood lactate (BL), blood glucose (BG), and arterial oxygen saturation 

(SaO2) after intense exercise. Methods: Methods: Methods: Methods: Twelve males (age=22.66 � 1.92 years, 

height=176.50±4.94 cm, and body weight=73.83±7.48kg) were randomly divided into two 

groups. The experimental group received 32% oxygen and the control group received 20% 

oxygen. Blood samples were taken after subjects had performed continued volleyball spike 25 

times. The BL and BG were tested on the samples taken at 3, 5, 7,10,15,30 and 60 minutes after 

the exercise and the SaO2 was monitored right after the exercise and every minute in the first 10 

minutes after that. Data were compared between these 2 groups by independent t-test. Result: 

The BL was not statistically different between two groups. The SaO2 was higher in the 

experimental group than in the control group at the 4th to 5th minute after exercise. The BG was 

lower in the experimental group than in the control group at 15 and 60 minutes after exercise. 

Conclusion: This study suggested that high concentration oxygen would probably increase 

arterial oxygen saturation and recover BG after intense exercise. The effect of high concentration 

oxygen on removing BL was not clear, at least during the first hours after exercise. More studies 

with larger sample size are recommended. 
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