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1. 	
��
���!�"��
��!\�-P67~�AF&]^5A[�[$%&Z, "
_�*��!��]^���$%&9 C?>�, ��!UX4
#���-P675R>AF78&]8k�`'�7, (a)	
�I�d�a, (b)�1���
!bcdeE �f��g�, (c)

��!h, (d)��i��O����j!!h-#C,��[R
���Z��)��'��=R9 *@, (c), (d)!4#$�K�
k�-P67��!��7@P��l7'�m=R9

(a) #$%&'()
no�p���N�� ��qr�N��� ' 3�-^�7,
:F�F-, ��'s�=*8t� �	�I�d'~��, ��
' 0.4�s�=Rt�,��' 1.6�s�=Rt�'�37, 32

&atj=R9 u�$	�I�d!�a�'vw)&�xy�
'z8, [R, �{n�!	�I�d~�5vw=R9 :!y
z, ��!s��Z�8�?, 	�I�d�a� �| 1A�, n
�!	�I�d~��Z(8�]Z�mAF, ��Zno�p
!�}T|~-��$%&�]Z��AFR9

(b) *+,-./�012
N��-_85=W���'A�,  �/¡�-��AFR
�1���
'STA�R��-=7@C, :!¢, �, �£
��'¤�, [R�, ¥!��$�3, �1���
�!�g
'!¦R9 :!yz, ��X$�H=R��-�¦, �£��
$�H=R�kZS�AFR�1���
!�g�Z(W, �
1���
!bcdeE��Z%&�]Z�>i]*+ �| 1

B�, f��g-#*Z&]B3>FR9 [R, :!��4�5
��!�]^$%&��-P67, §�¨Z �AF, i#,
�Z;Z!E)&�]-P&5!]�vAFR9

(c) 3456
(����[pN�� (SHR)' 3�-^�, �, ����

4.62�!���"¤, ���� 4.62�!��!8©Fi' 6�
s�=Rt�$ 8�atj=R9 :!yz, ��@P���'
�3R�$�, �'�3R�-�¦7�Y-��Z�i6RZ
(pª0.05), ���"¤�]���!a$��Y��*i6R9
�!�]i>, ��-����� ��zZ%+, :!��]
^���$%&�]Z�>i]*6R9 ��4��, ��Z�
�$��AF& -;])&«�¬I
'­=R�®b¡��
-P&]B¢AFR9 A>-, K�-@�&��7@P��l
7'�m)&RE, qpT�£p!(��? 51¤ �¥7 31

¤, �7 20¤� '0¦-, 3��¯�§#nk�'z6R9 3

��:F�F, @P:�� 15 mL-¨O)&�� 750 mg'
~�s� �100 mL/��, �� 1500 mg'~�s� �100 mL/

��, �N°±s�' 1& 1�, 8�a-²R+�H=R9 :!
yz, 750 mg���H�$�,a©���ª³�-@87,�
H 6��i>�N°±�]!a-�Y�'mER9 1500 mg

���H�$�, a©�@P�b¡�!��ª³�-@87,
�H 4��P+, �N°±s��]�Y�'mER �| 1C�9
A>-, «¬(j��?@P�qp(��? 98¤ �¥7 48

¤, �7 50¤� -0=75, 3��¯�§#nk�'z6R9
3��:F�F, �� 750 mg'~�1
´�s� �100 mL/

��, �� 750 mg'~�Q�s� �100 mL/��, �N°±s
�' 1& 1�, 10�a-²R+�H=R9 :!yz, 1
´�
@P�Q��H�!a©����, 0­�]�=7 2��@P
�, 6µ10��[$rK=7�Y*�j'�=R9 s�¢!1
¶�
·¸¦, [R��l��A-*&®¦![;�*W�l
7Z�mAFR9 �F-P+, K�-@875���(E!�
�';¹&��Z%&�]Z�>i]*6R9

(d) 378,9:;<-$=�56
N��-��O����s��'�37��i��O���
�j'��A�&¨$, ��Z��i��O����j-�3
&��'n¯=R9 �'�3R�
�����-0=, ��
�0.3�/t�� '�3R�$��Y-��i��O����j
!��Z �AFR9 ��!��O�����, �°i>�H
)&^Z 3º±�$, -+��� � �/²³� $�]AF&
]8²F78&9 ��Z����O����j'!h)&��
4�'!¦Ryz,  �-@87´µ�]¨!¶·`7/»,
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��� �
�
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� (a)E��
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����-
! �r�=��
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h� }d�pD~[@��6-�� �%&�����>
�'(�T�"/���5J)-
! >-�� ���5*��
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#j�5z
d%� �x5&�-
! >�KL� (a)E��t��=� �.�
k��/01���n���"5gh���! T���� ��

�2�c����fD���"�k�DE��>�����E
��YA[��: �k���! (b)uB�k�v%��w�
=� ��B�� (2,3-butanedione)�uB�k�v%���"
�k%� >���5 5 ppm23����4 �k�����
�
�T<
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(a) �����
�5���65�.�o�fD���=� �6�.�7M�

� 1 fD����%� ¡���
(A) ¢�£Z¤¥¦§¨(L [Biosci. Biotechnol. Biochem., 63, 905�910 (1999)]
( B ) ©X��ª[«8¬§¨(L [Scand. J. Med. Sci. Sports, 11, 33�7 (2001)]
( C ) .­�R(L ®���¯9f�°±� 4, 47�60 (2001)²
( D ) .�³�������/�R(L ®���¯9f�°±� 8, 13�26 (2005)²

� 2 ´�/pD
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� pH�#�@���� �!� �"� A��.#�'(��
 ��!� B �����<= C�!(� �����D�E
F�	
 :,(GH� ����I�$9JK
L:;�� M
!$"#������L�@.N;���(� O>�� :9J
K
����I��#�@���� �!� �"� A��.#
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(b) ��������	

7P$��A�$�	
���QRPST�� -���
�
�.$U��%��L�	��%������.V�&W&'
��X�� O>�� 	���-���
��.$U��%��
$Y) 8'��>
.V�� %��$Z[\] C�!(�
O$GH� M!$^��� 60_400 ppm�(`;'��(Q
RPST$`�� � 5 ppm�(.)a�>
Lb�
��

(�
cd$/�.V�� *@YL:efgE��hf+^� ij
1�^�k lm 2n $o�p.	?!(�
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	���� qr�.st'�X(-�$uvw� xy�.
/z!�X(����#{|}$~�,g$	H�� i��3�
�-f��k l^�� �3��$ 2R���n L��./���
�{|L:,$"�  0�
!(123u+-�
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."�L�(� ;(� *@YL:efgE��
ij1�^�k $�6
7�������f+�$����8
!9����� -� f+��>
��:p!�X(
�a
�� ��#f+�V�;<�=�&;�;��>�$�?.�
a��)$-� @��X�V�� ¡� N,��eL� -
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