
 

! 18 ! 

" #$ %&'()*+,-,./0 12 3456-,7! 89:;<=!

!

!"#$%&'()*+,-(./0!

Candida utilis12345!

>? @ABCD EFGBHI JKB(L MNBOD P 

QRSTUVWXSY<(Z)[\S]X^_`abc 

d236-0004! Hefghijk 1-13-5 

E-mail: Hideyuki_Tamakawa@kirin.co.jp 

Home Page: http://www.kirinholdings.co.jp/ 

 

! 6789:;<=>?@ABCDEF1GHIJKL8M*NOEFPQ=R!STUVWX*Y

IZ[\]Z#.U^_`1abI*+<=cdefLghijkl\[=mnoP8pqrPs8

/0 Candida utilisIZ[\8tu#$vwx1abPQ=!"#$%&'(1*+Iyfzm 

!

1.! s{|L  

 

! lmnR[ompRUqrs(tuvwxyzlm

n{<|}~������(��z����\�<�

_`��q�����xyz���vw|}����

������,����z����� ��[XUV

¡xr¢£¤¥¦§abq�\�<��¨©ª«¬

z�®¯°�±²�³«´�2020-304µ�lmn~�

�lmn���¨-¶·�¸-�z¹�q±º»«¬

¼½��¾��¿½ÀÁrÂÃ»}�ÄÅ�z¹�q

ÆÇ}«z� 

lmnR[ompRU¦È)É�ÊËxyzmÌ�

\ÍÎUV.IPA7r�ÏR�\9ÐS�Ñ�q¥z�

q|}�ÒÓ�Ô<Õ:;(��Ö×|}ØÙ¥ÚÛ

xyz�q�Üx�ÝÞß�à �z IPA (�áq�

¬r Clostridiumâãá¨äåæ}«¬z��|��

ç� IPA (�èré-x¹ê g/L ÐëVxy½�ì�

íîÎUV�ïîÎUV¥ð�ñ�)�(��zq

¾òó¨yô�[1]�ç�x��«}�òó�õö�z

����Clostridium â÷ø�(ù�úûG�üý��

ÀþÇ-ÿá�³z IPA(�¨!Á}«�[2-3]� 

! "#rãáq$%�zqã&'(¨'å�)*�+

¥ð,-�<8Ð<./�0«¬z12�3�¬

z�ì��456S¡RSY¹78xyz�q|}�IPA

(��9:;<q�¬=>�3?xyz� �|��

Saccharomyces cerevisiae �³¾¥Ê@¤¥"#Zrï

îÎUV�ñ(�AB�CD�z�q¨E� å�IPA

�(�FG¨HI�z�q¨±º»«��ç�x�JK

r IPA (��;<q�¬�;ÔíLRUMNO/�8

VÔ"#xyz Candida utilis�Óz�qq���C. 

utilis r£�¬PQRS/�3�¬z���Ê((

���ïîÎUV�Å�|�sT��z�q¨xUz

[4]�ì��JKr�«ìx�úûGVW�³½�C. utilis

�ïîÎUVñ(�AB�CD��X¤)É�P(�

xUz�q�YZ�¬z [5-6]��«}�[÷|}

JKr�C. utilisr"#�\x¹ IPA(��]��;<

xyzqÆÇ�� 

 

2.! }~���8��  

 

(1) C. utilisx�mÌ�\ÍÎUVù�^_���  

C. utilis�`��Ê@¤¥"#r IPAù��aªz"

ÚúûG�3�¬¥��� IPA �(�xU¥�

ç�x�IPA (�ãá Clostridium â÷ø� 4 Ë�úû

G.3Ë�"Ú�bU¡�z7� C. utilisxc�»d��

Clostridium acetobutylicum ATCC 824Z÷ø CoAef"

ÚúûG.ctfAB7q Clostridium beijerinckii NRRL B593

Z÷ø�^�8g+�h+"ÚúûG.adc7�2i^V

bUV�jÚ"ÚúûG .sadh7�kô��Ô<l¡

�Wm��C. utilisnop�Àqrs���ÀþÇp�

Ó¬ 100 g/L�YVbU<�`t4ux IPA(��v

w��q�Ü�0.21 g/L� IPA(�¨xy»«�.FG

0.63%7�ì����ZrTz� 6.3 g/L�g+�{¢�

¬��q|}�4u�+/�¨ IPA (��CD�¬

ztu/¨ÆÇ}«��ç�x�h+|V}~�x

\��¥¨}45��q�Ü�IPA(�èr 1.2 g/Lì

x����.FG 3.6%7��|��Tz�g+{¢è�

�Ä¹y�}«�.8.8 g/L7�ì��C. utilisrñ(��

ïîÎUV�sT���ç�ïîÎUV¨���Uz

ìx IPA�(��¬z�q¨�}|q¥ô�� 



 

! 19 ! 

 

 

 

 

 

 

 

 

 

 

 

 

 

" 1. #$%&'()*+, IPA-./0 

#$'123456789:;<=>?@AB+,

ClostridiumCD3456E89:;<=>?F+,G 

 

(2) '12345HIJKLMNOHPQ  

#$6RSTUV<WXYZ[\@%]K6^[_

%&')`abc/0Xd+ef_g" 1hGijHk

lmnop6@#$(q_ IPArs6tuv[w@IPA

rs(xyH7zfbc/06{|?}~,G��?@

)*+, C. utilis�H IPArs2X���_,�(@'

12345HIJaLMNOH��X��+,G 

#$(��_�7H�s�6�;���?}_G�

�?@�;���rsH�#�?}_���U���

�#�345gPDC1hIJv IPArs(y�_��X

��+,Gpdc1 IJ�?6�;���H�rv��(

� ¡¢,£HH@¤<¥¦��v§¨©+@�ª«

[ IPA rs¬ars®v¯°+,G�H±Qq²@

Pdc1X³+,bc/06 IPArs(´µ?}_�Kv

F¶¡¢,G 

IPA-.H·¸¹6W¥SW¥º� CoA?}_�K

»¼@W¥SW¥º� CoAHLM½¾v IPArs¬X

�¿¡À_�KvÁÂ¡¢,G��?@W¥SW¥º

� CoA-.(ÃÄ_bc/0ÅÆH#�345HLM

NOXÇ~,GÈ�ºT��:UÉ¤Ê�ËÌUÍX

Îfe@ÏÐ#�345XLMNO¡À,K�Ñ@Ò

Ó�KÔÕ+eW¥º� CoA -.#�345gACS1, 

ACS2h@W¥º� CoA W¥º�Ö×Ø#�345

gERG10hHLMNO(q²@ÙÚ 50ÛÜÝH IPAr

s¬v�¢Þ¢ 2.5@2.7@2.2 ß(�¿+,G¡¼(@

ACS2 K ERG10 XàÛ(LMNO¡À,K�Ñ@IPA

rs¬6áâ«(�¿+@11.9ßK[~,grs¬ 9.2 

g/L@ãä 27.8%hGå,@æ�H¨©6 0.7 g/LK¯Ê

ç�(��¼¢ef,G 

! è(@ACS2/ERG10LMNO�?éêëÙÚXÇ~,G

pN¤�T�ì¬X 50 g/LK+@48ÛÜ�z(ªí®

50 g/L H¤�T�ìX 3 êîB+,K�Ñ@ÙÚ 196

ÛÜ? 27.2g/L H IPA vrs¡¢,gãä 41.5%hG�

Hrs¬6@ïå?tu¡¢ef_ðñòH IPA rs

]Hóôõ�ÈUìXöê_£H?}~,G 

 

3.! !"#$%  

 

ijv÷_ø²@ùtu6#$? IPA §rsXú.

+,�pHtu?}_G�¢å?%]?+»tuv[

»~, IPA §rsX#$Ð?ú.�_�Kv?z,H

vùklHûü?}²@ù.Q6ïÝH IPA rsý¦

¥ì)*(þ,[ÿ!2XF�£H?}_G�H"#

K+e@IPArs(��_Melle-BoinotÍH$Îv%&

¼¢_GMelle-BoinotÍ6'()�?H�;���rs

(Îf¼¢ef_*Í?@N#ª+Û(#$X,-ë

.?êã+@pH3 H/0�?12+,Ý@3²4+5

Î�_Kf6£H?}_G�H12(q²@TU;R

7�ËÌU+,8]6{9:¡¢_v@#$6�;2

v§f,�@�;���rs2(<K=\��v[fG

�¢¼Hý¦¥ì6@>?K+e#$XÎf,»¼�

�)*?z,dP[ý¦¥ì?}_G 

IPAXrs�_ C. utilisH@Î:H,�(6@IPAH

rs¬ars®X¡¼(Aö¡À_Bµv}_v@

ijHkl.Q»¼C¼¢,÷D6E:F<ôG:H

<�ëIHNJK7z[LMvÁÂ¡¢_G  

 

4. cN  

 

ùkl6þ�7�O�PsQRST-mNU)

gNEDOhHVWklK+e@X¡¢,G  

 

&'()!

 

[1]  Chen JS, et al.: Biotechnol. Lett., 8, 371-376 (1986).  

[2]  Hanai T, et al.: Appl. Environ. Microbiol. 73, 

7814-7818 (2007). 

[3]  Jojima T, et al.: Appl. Microbiol. Biotechnol. 77, 

1219-1224 (2008). 

[4]! Deken D RH.: J. Gen. Microbiol. 44, 149-156 (1966). 

[5]  Ikushima S, et al.: Biosci. Biotechnol. Biochem., 73, 

1818-1824 (2009). 

[6] Tamakawa H, et al.: J. Biosci. Bioeng. 113, 73-75 

(2012). 


