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lmn�(���.����e����&'��7

(o������������ 57,310 8t.�� 21 

47 ¡¢��£��� 569,665 8t�¤ 10¥�¦§

¨©ª�«¬��'n�®¯����'°±ª�²

±³¡¢�(����e ³(��� 8,4808t�́  

���.µ¶���·¸¹738,600 8t±�����

������º»¼�¤ 82%·½�©ª�« 

¾¿����À(ÁÂ·ÃÄ��Å��n£�{Æ

,Ç·ÈÉ¨ÅÊË�ÌÍ  5Î10¥�*° �(oÏ

Ðt�ÑÈÒÓÔÕÖ·×ØÅ³�º¾¿¬Ù�Å��

(o�� 15Î25¥�¾¿���ºÀ(��²±ºÚ

Û±ÜÝÅ«¡�Þp ��4ß�¾¿����º¤

1,500 8tÀ(��Å��àáÔ�� 2,000 âãäå¨
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(1) û!"�#$Bò$·9�øuùvúÀû   

(���±:;:�<�º 200 kg=800 kg�300 kg=

700 kg�350 kg=650 kg±>�?�º@Ü� 3A��B

C·È{¨Å«{Æ*° ¾¿¬ÙÅ(�����D

ÁEÅ�FÁ ¡�Å��GHI  2Î3 cm �GH¨

©��¨Å«Àûut;�GH¨Å(���±:;:

·JK¨�!"LMÏvN (<9uvN HS�OPs)·

QR¨©�100S�4hTyU 60S�18h#$àá·)Ý

Å«��V 55S�µW¨©�ýúíLMÏvN (N-40�

OPs)±ðìXLvN M(L÷ù)·QR¨© 24 hò$

àá·)ª���ïtðt·ýúívú�5Y¨Å« 

YPD BC ZB[¨Åû\]¼· 10 ^:8úQR

¨�B[_` 33S�abc` 10Î14 rpm �©øuù

vúÀû·6d¨Å« 

 

(2) Àû#Û� øuùvú%e  

! fg 145mm��¬ 175mm �hijklm·fn�

12 o3p¨Åhij·�ª©��_�hq Àûr£
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(1) 34567#$  

= 1>?@AB 300 kgCDED 700 kgFGH:;@

ABIJ"34567#$KL&MN<!

OIP:;$Q&RS:+IP 21h TUV3456

7"?WXYZV[2IP 65 hF 74 g/lC\];<3

4567?^_2$Q"`a>bc:+1;<IJd

"e7f6g(180 g/l)_2hi>jk)[234567

"lm9n_ 80oFp];<$Q"?qr_2IP 21

s49htF 10" 8uv6w6&xy:;X2z"T_

{|>}~:;<!

� 1 _234567#$>��N?@AB��"�

�&MN<!

��34567"?W��_2?@ABCDED"

���X 2�8"IJF 53 g/l�IP 48h�23�7"IJ

F 74 g/l�IP 65h�23.5�6.5"IJF 78 g/l�IP 73h�

C\];<34567?W��_2��"IJF 1.10 

g/l•h21.75 g/l•h21.94 g/l•hC\�2?@AB"��X

�1IJ�A��1�&M:;<:U:2��� 3.5�

6.5"IJF_2e7f6gX 38 g/l��:23456

7>��?^���XYZV[;�data not shown�<!

34567"lm9n_2��85o280o277oC\�2

��� 2�8"IJX� ¡1�&M:2IJ"¢£`

¤>¥]+234567"lm9nX¦§N�¨©&

M:;�data not shown�<$Q"ª«��p;�"34

567?W��"�¬F_2��� 3.5�6.5 "IJF

"�X1.91 g/g-cell•hFp�23�7"IJ"0.69 g/g-cell•h

>�+® 2.8¯C\];< 

 

 

 

 

 

 

 

 

 

 

 

= 1°!Saccharomyces cerevisiae IR-2±&²1;@AB

IJ�?@AB 300 kg�DED 700 kg�"#$KL!

e7f6g³´µ234567³¶µ2$Qr³·µ 

� 1¸34567#$>��N?@AB��"��!

?@ABCDED"��(kg) #$"¹º 

»¼½646 200�800!      300�700!  !  350�650 
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(2) ,->��34567"89  

#$ÊËT",->�]+?@AB 300kg UV®

92%(v/v)"34567® 100 ÌÍÎ7&ÏÐ:+?^

N�ÑCXF�;<!

 

4.! &'()*  

 

! 1 m
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 ÒÓ"#$ÔÕ&²1+2300kg"?@ABU

V 92%(v/v)"34567XÏÐ:+® 100 ÌÍÎ7?

^N�ÑCXF�;X2#$"OÖF?@AB"×Ø

ÙÚ> 5 h2%ÛÜmÛÝÞ> 48 h&ß:+1�<!

¾82àá_?@AB&lâ>ãä&0];<åæ

@ABC:+2çF@AB ��>#?N�X2èé

:êN1;Z>9ëT"ì�>íîXp�2ï�ð]

+1\1<1ñ[>:+ 34567&Ïº>?^N

�>_2iòó"ÙÚôõ&ö÷N�øßFp�<!

ùúû2%ÛÜmÛÙÚ"ôõ&ö÷N�;Z>2

üý$Q>!"þÿ¼6!Ce7fþÿ¼6!""#$

&Á%&B'Á(ú$Q")S êb*?^X+,\3

4567?^ÔÕ"-#XøßFp�<  

./ 802NEDO"1W 24/�233746567

869:;2<Â=>?6@ C (¿²ÛAB-#)C>D

E)[2?@AB"ÙÚ,FXG� 700 kg/day2345

67& 240 l/day2/õ 72 kl?^F��H¼6Î&H/

:234567?^"I\�JnÛ&ã%+1�< 
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