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1. ������� !�"#
� EGGuhO��d��5wx��
6
7/+ 4-EGG-3-��GB���d�� (CHBE) !+
,/.��E�$+BC�����q��G_E#*>! 4-E
GGuhO��d�� (COBE)�klwx0�re2v[pd
$+8e%&'<��4 (R)*5 CHBE ! A-��t�q5!
"�3%+�Sk! COBE� (R)* CHBE.wx0����+
,.9�<5�
 �C.��4 �r! (S)*5 CHBE ! 0
���2+X5!"�3%K<[S&'<��4 �uU !
COBE� CHBE.wx0�������NE��tq�K!
&U. "���/! �fa/+X5����8V<���5
����RS@�! (S)*5 CHBE����07/�%K<�
�� Candida magnoliae IFO705�z��KS4 ��8U�8

KS����! ��5��v�N����� (GDH).o�w
xg������! =oA�������!K<! COBE5k
lwx+,��I%! 6
�� 96.6�e.e.5 (S)-CHBE2� 90

g/L� KS4 15¡! ����� ! ��.����� 0
COBE� CHBE5¢£¤¡�fa	�%K<¢�2*RS%
¥�U'�4 ��5�.0� COBEwx��5I�! 06
�
�5 (S)*����wx�� S1 NADPH£¦/5��st
�wx��#*>! tOG¤q¥u����+X5u���¦
Owx��5§g$+�¨. A�K+�4 K8K! �©ª5
b-¦OdND�n 	§+�¨%+>! )*��/o�«,0
�u�v��*��"KS4 ¬.! ���L>?�~cK! ­
®�#0�.&j�1%."¨KS4 �©%¯°.! ?5��
��%��������!K! �����.o� "�M 2±
�# COBE5wx+,���j�%! (S)-CHBE2ª af$
. 125 g/L� K! ?56
�� 99�e.e.«�#*RS4
� uh��¬�Hqn5wx��
6
7/+¬�Hqd­F�� ! :2��kl!"�5�
®q�%K< �+	!�¯#*�4 uh��¬�Hq²z*
(AFP)�wx0�����|}KS%1r! wx7/� KS
ª%;X5���2 (S)*5¬�Hqd­F��²z* (FPH)

����7/� 0�[5#*RS2! °d�¥254±*%
K<7�²1+ (R)*�������%K<! Candida maris

IFO10003�z��KS4 ��8U�8KS�������
<! GDH.o�������5¦³³#uh��¬�Hq²
z*�wxKS%1r! 6
�� 97�e.e.5 FPH2 90 g/L

� KS4 ��5[9 NADH£¦/u�v������� !
�©wx�� S1%¯°.06
��5 (S)-CHBE[���
2! ´5��st�	!�.[��A�K! «,0�6
7/
u�v���06
��#c�1%2#3�4 bS! ��� 
²´$.u�v��*5�	+,[LM0�Sk! �µ�G¶
F��5µ`.oR<! GDH����1%+� NADH5��
�¶�+2U5klwx+,2²1#*�4 &U.! )*��
$�	.o�Ch^*u�v��56
:y+,.[,�#3
�4 ���L>?��/0��·�­®����S·!!  "
�M%5 2±�+,#! 99�e.e.«�5 (R)* FPH� 200 g/

L� &j�1%2#3�4
� ¸¹]��ºC��n5wx��
¸¹]��ºC��n�klwxK<cU'�6
7/+º
G���qn ! u���#¸j0�1%.o>,-.6
7
/+N�»q�B¼��n.²z0�1%2#3! 15[5[
:2�!"�3%K<��&'<��4 ���e.o�¸¹]
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./�012���$ 34� Rhodotorula�
����,

�56,�*6�7"� ) *�89� Rhodotorula glutinis

var. dairenensis IFO415��
�:��
 ��� �
��
�;� !<'� 130 g/L� (R)-=2-.>>?@0�A-1-BCD
���"#$ ) $E�?@F������	

��
NADPHG 	�H�I0�	

�'(J� KLML,H�
I0�N���+O%�$ �� &�?@F��������
�'
 (R)()*	��$�PJ� QRS	-TU1VWX�
����+� !���,,-6,�)
2. �������	
��
���
.N	

������	
/Y'�� NADPH&$O�

NADH6
� 	
Z�
��[061\�2346,�)
*���56�']'7289&:;'(�*6"�� 
��
<�$�,-2�.NZ�
��	
Z���^�=_�>`
K��a )b?���@A�	

� S16 GDH�BC�'
�D^�7EE�c>$ ) $E��
 ��� F 18Cd�
/Y' 300 g/LGH� (S)( CHBE�"#$ )I�� eJK
Lf;� MNOg,hP%i
���jkN�346,�4�
�QR�lS$� (S)-CHBE�D���Nm>n-�oT�U
� )$m>n-�P
����
� NADP�C�1V�p�
�� 20,000q@�V$� WXr-s�Yi�tu�ZKO�
/Yv�� [\]^� _`6
� wa,bc'Wd�e�*
6�'a�) *�P%i
����
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z�P
��� gh^�T()*	��^�
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�i���) L � o��
�����
��'�D'a�*
6�� jkm>n-@&�<6,J� �pq�&d0q�&Q
RS	��r�����Dm>n-6$��rq,�s6^�

*6�'a )
*�eJKt%�u�Y�$ �
���;�-yz'��
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