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łÔ˾ȱ˸ǭ9Ú̔4ˏ~�t�T�˻ˢ=9ƃȳ 

ʀˈ 

� �T�9Ȩƀ:Ď4̧J7H/2ʰ$L̳Ȩ7̧J:�T�9½ÇOĶ��Ţą'K�"

9�T�9̧J:R��4ď;L̳ɢ 1 R��̳ɢ 2 R��8H<ɢ 3 R��7ïÞ$L

K�ɢ 1 R��:ùưȵǉ9̧J̳ɢ 2 R��:Ⱦ˸˦ə3¸JÙ$LĶJ̳ɢ 3 R��

:Ⱦ˸źšə9ȢƏ¢7ȱƏ'ĶJ34K�"LI9¢3E�T�9ɿĈɀ90ʶ̓6̧

J:Ⱦ˸˦ə9˸ǭ7ƛK4"M�Ķ�54ʋ7IL25K 1-6)� 

� ˾ȱ˸ǭ:�ğı�ɞǰFǱ¢65ʕȟȹ7ŨŬ�ÚŦ%�Ǣǁ�ʤ�ǎ�Ǣȅ�ʝ�ʪ

ʓFǍŊ659Ǚȧ¶ʰ̙7ƺ˥ɀ7Łġ'K 1,4)�˸ǭ:�ª̡Ą�Ă�9Ißȳ$L2�

,ſȱȧ34J�ƴǄ9³ɼ̤đ34Kȉ˵O:&D�~����T��Ďĕ�˺ǶF|�

65ĵ�9Ⱦ˸̤đ7ßȳ$L25K�*L+L9ȱƇȯį7̜ƃ%2�˻ˢȳ˸ǭ4:ȼ

6Kʞ̧ƅFˍíƅ65OE0ĢĦ7Ȩƀɀ6˾ȱ˸ǭ9Łġ�ǺɃ$L25K 2,6��&ʙɀ

6�T�˻ˢ3:�gm�m�˸ǭ4%2ɭˍíʏä8H<Wmy��Ȳȱʏ7ËL,

Saccharomyces cerevisiae �£7ȳ5ILK�Ƴ3�ǟ06˾ȱ˸ǭɚOßȳ'K"43̳

HJĵǟ6̢ĎO˻Ə3�K4'KƮĵ�9Ɍɝ�4K 5-8)� 

� ˏ~�t:r���~�t4EʽNL̳̭F96ˏɶʜ9�meRw�4Ǥ̮ʜ9�m\

c�o�9I6K�m�T�ʜɴ�8H<ȪȨ9ğıʖO¡7K`Yg��OČC"4�Ȩ

ƀ34K�*9ǒʡ:���p|O¢Ɓ7Ă�9I̤$L2�,�̳˚ū̳ĜÔ7852E

Ʋ,6ǥʏƅ˾ʣ4%2ǺɃ�̫A/2�25K 9-11�� 

� ǄɌɝ3:̳"LA3»965ˏ~�tOùư4%,�T�˻ˢOɃɀ7̳ťˌ9�T�

ȳ˸ǭ S. cerevisiae 4˧ȲŖǍŊ9IÚ̔%,ǟ06˾ȱ˸ǭOȳ52̳*9Ⱦ˸ʏ4ʜɴ

8H<̢Ď=9Ÿ̚Oˁ½%,�ǄɌɝ9ɢ,ɡ7852:�îȂ˧Ô8H<łÔ3ơĀ$

L,ŖǍŊ9Iǟ06˾ȱ˸ǭOÚ̔Ĩ̦%��t�p^gƫƨ��d�ʒ̔TY�ị́ʭ

ƹ̇ĥˎ˿ÚǋṈ̀Matrix- Assisted Laser Desorption-Ionization Time-of-Flight Mass 

Spectrometry; MALDI-TOF/MS̲7HJ˸ǭɚOĉň%, 12,13��A,ɢ II ɡ7852:̳
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ɢ I ɡ3Ú̔ĉň%,˸ǭOºȳ%2̳ˏ~�tƩǲȅOùư4%,�T�˻ˢOɃɀ7̳

Ⱦ˸ĩɑǈ±Oǚʿ'K44E7�ʵđíOʻ˾7�uUǍǲOȈå%,̏9Ⱦ˸ʏ4ʜɴ

8H<̢Ď=9Ÿ̚Oˁ½%,� 
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ɢ,ɡ� ˾ȱ˸ǭ9Ú̔ĉň 

ʀʽ(,) 

� |��ȉ˵F�T�65Ⱦ˸̤đ7ßȳ$LKgm�m�˸ǭ:�*9ĵ��S. cerevisiae 

34J�̄ų̦̄$L2�,ɲɫĨ̦˸ǭ34K�%9%�ʕȟȹ7: S. cerevisiae 9¬

7Eĵ�9 Saccharomycesś9˸ǭFHanseniasporaś�Candidaś65ĵɚĵǟ6˾ȱ˸

ǭ�ȱƇ%�S. cerevisiae 4:ȼ6KȾ˸ȨƅOƜ0"4�ɉIL25K14)�  

"LIʕȟȯį7ȱƇ%25Kǟ06ƿȳ˾ȱ˸ǭOÚ̔Ĩ̦'K,D�ǄɌɝ3:�ù

ȱǌ7̐ƣ'KǄł\��|g8H<C9Nȷ9e����FǼȥȎȷ9������65

9ŖǍŊOÚ̔Ȑ4%2�MALDI-TOF/MSOȳ52˸ǭɚOĉň%,�MALDI-TOF/MS

:�ȭġ�ºȳ$L25Kˎ˿ÚǋǸ9693:̳ƽE̫ˎ˿̝ĦA3ȍňăʏ34J̳Ú

ŀ˿ÚŦ9ȍň4Ǟˢʼǋ�ĉƹ90Ɋƹ̇7ʭ7K"4659I̳m�|^ˎF��ou

659ȱ¶̫ÚŀFĈƏ̫Úŀ9ɌɝÚ˾3Ƅˡ7ƺü'KH676/2�,12)�*9Ȩƀ

OǾ9%2�ƽ˚3:�ɷʢ�˸ǭ9IɮȩʢOČD,ſȱȧ9ĉňƒǸ4%2EǺɃ$L

25K12,13)� 
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ǆư4ƳǸ (,) 

1̵˾ȱ˸ǭ9Ú̔Ĩ̦ 

(1) Ú̔Ȑ˂ư 

� Ú̔Ȑ˂ư4%2łÔ3ơĀ%,e����ǍŊ̳C9Nȷ(�X�gt���˙Ğ)3ǔĨ

$L25Ke����ǍŊ4ɚ(�eRɚˏ̳�eRɚ̮̳�S���uɚ̳¢Ĝɚ)̳·ťȷ

ȲR�wR̳̄Ƿȷ(Ǐģ˙Ğ)Ȳ��p^���̳ǼȥȎȷȲ9������9˧ȲŖǍŊ8

ɚOȳ5,̱Table 1, Fig. 1̲� 
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(2) Ú̔Ĩ̦ 

1) ĨĢˇʵ 

� ˸ǭ9ǴȳĨĢ34KYPDĨĢ8H<S. cerevisiae ˭ƙĨĢ34KRE8.0 (1 % Raffinose, 

8 % EtOH)ĨĢOȳ5,̱Table 2̲�S. cerevisiae ˭ƙĨĢ:�̫ȚŰ9EtOHOČB�$

I7ɭˍíƅOßȳ%,˭ƘOʭ6,D�_�a�g9®J7Y�bɭ34K��Sy�g

�Ȉå$L25K�ʦȺǱ4ć˂ʨOȇĈ%�Y�t^��� (LBS-325, Tomy) Oȳ52

121 ��20Ú̇ȓʢ%,�Ö÷ź�RE8.0ĨĢ7:99.5 % EtOHOȈå%,�Ú̔Ĩ̦ȳ7

:�"LI9ɹƏ72 % 9R[��gOå72ˇʵ%,ćŐķĨĢOȳ5, (Table 2) �

 

2) ̒ɜĨ̦ 

� YPDĨĢ 25 mLO50 mL˪Ɓo���7ơJ�Ú̔Ȑ˂ưOȃȖ%��mOʂD,ȩƌ

3�25 �33̺14ƴ̇̒ɜĨ̦Oʭ/,�ĉǟ7RE8.0ȅ¶ĨĢ 25 mLO50 mLć˪Ɓo�

��7ơJ�Ú̔Ȑ˂ưOȃȖ%�mOʂD,ȩƌ3�25 �37ƴ̇̒ɜĨ̦Oʭ/,

̱Fig.  2̲� 

3) ˭ƙĨ̦ 

  YPDȅ¶ĨĢ8H<RE8.0ȅ¶ĨĢ7HK̒ɜĨ̦ź9ȿʜǵ$(ʢ¶)Oȿ̀ʌ3YPDŐķ

ĨĢ8H<RE8.0ŐķĨĢ7ȸʁ%�25 �33̺7ƴ̇Ĩ̦%,(Fig. 3)� 



� 	�

4) İʢĨ̦ 

� ŐķĨĢ�9e�_�a�w�OYPD2ȅ¶ĨĢ 3 mL7́ʢ%�25 �33̺7ƴ̇Ĩ̦%

,� 
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2̵MALDI-TOF/MS7HK˸ǭɚ9ĉň 

(1) ˂ʨ 

� �t�p^g (HCCA: 
-eRy-4-}u�\eǕɂ̲̱8255344̳Bruker̲8H<\���

��e��gm�n�u(BTS: Bacterial Test Standard)̱8255343, Bruker̲:̳Ȉ­Ƽ9

Ɲɒ7%,�5ˇʵ%,�m�|^ˎƚÙȒĿ:�]˹̱LC/MSȳ̳Wako̲50 mL7ʦȺ

Ǳ21.4 mLOå72ˇʵ%,70 % ]˹Ȓȅ8H<Ritwt�� (HPLCȳ̳Wako) Oȳ

5,� 

(2) m�|^ˎƚÙ 

� ˸ǭʢ¶9İǫ�ɐˆ$L,YPD2ȅ¶ĨĢĨ̦ȅOȳ5,�˸ǭʢ¶̱ȿʜǵ$̲Og�

Tt3Ǝș$),Ĩ̦ȅ1 mLO1.5 mLo���7ÚĀ%�˪ƁÚ̔%,(10000 r/min, 

5min, 25 �)̱3700, Kubota̲��ȉOsZ�r�e��7HJ̍ú%�ǺŔǱ̱ƴǄʨŚ

Ƴ̳Ķĭʵʨ̲300 µLOå7�ǵ$O��rp^g7HJʛ�9�:P%,ź�99.5 % 

EtOH (Ȩɳ̳Wako) 900 µLOå7�ÕŰʛ�9�:P%,�˪ƁÚ̔(13000 r/min, 2 min, 

25 �) ź��ȉO̍ú%�ÕŰo���Og��nU�7HJǪȅOŅÐ7̍ú%,ź�

70 % ]˹Ȓȅ 20 µLOå79�:P%�Ritwt�� 20 µLOȈå%,�ÕŰ9�:P

ź�˪Ɓ (13000 r/min, 2 min, 25 �) �ȉ10 µLO0.6 mLo���7ÚĀ%m�|^ˎƚÙ

ȅ4%,�ǄƚÙȅ:ȳƹˇʵ4%,� 

(3)  MALDI-TOF/MS7HK˸ǭɚĉň 

  m�|^ˎƚÙȅ 1 µLOTarget Plate (MTP384 target plate polished steel BC,Bruker)

9g�pt´ʇ7ȕ�%�ńÐ\�~xpṯSCV-EC�B, Hitachi̲Ô3˞̢§Ȥ$),�

ĉ&g�pt�7�t�p^g1 µLO˽82ȕ�%�ÕŰ§Ȥ$),ź� MALDI-TOF/MS

ȍňOʭ/,�ȍň:̶˂ư70�2g�ptOˇʵ%�ćg�pt1ė(0ȍň%,�ȍň

ǥĖ:Autoflex�ȍňȳk�tUVR:Flex Control8H<MALDI Biotyper Real Time 

Classification (RTC)�(¯�Bruker) Oºȳ%,�ɱ2,000 3 20,000n�t�̱Da̲9Ú

ŀ˿̱ǡ˓̲ɧĚOʼǋ7ȳ5�ʢɚ7ěƿ9m�|^ˎ�gg�^t�|m��9Iʢɚ



� ��

Oĉň%,̱Fig. 1̲�ćm�|^ˎ��_��t˿7Ǯ»'K��^9e_v�ŴŰ̱ʃ

˓̲OåĎ%,�3Ȩňʢɚ9|m��4�ʗ%,ĬĈ�*9ʢɚ4%2ĉň$LK�*9

�ʗȬ:�gaRÇ̱Score Value̲3ɒ$L�gaRÇ�2.0¯�4L;�ʢɚ���9ĉ

ň4%2Â̞ƅ�̫��1.7̺2.0ǂȏ3:ś���39�ʗ4ÝƱ$LK12.13)� 

""3ȳ5,MALDI-TOF/MS9s�m��g:ʔŭǆư9IÚ̔$LKɷʢO¢Ɓ7Ǟ

Ə$L28J�˸ǭFZ~659Ʌʢ7̈%2:Óĥɀ6�˲9ʢɚ�ČALK9B34K

��ŵɌɝŋ7852Ǟɨ%,˾ȱ˸ǭ5ɚ17ǑO˜å%,T�zUgs�m��gO¹ȳ

%,(Fig.4, 5)15)� 



� ��

3̵ĉň˸ǭ9İʢĨ̦8H<ÁŁ 

� ć˸ǭƎșȅ 1mLOȓʢg�Tt3YPDȅ¶ĨĢ250mL�Ï/,ƞ46��gaÔ7å

7�25 �33ƴ̇ƞ46Ĩ̦%,�ć˸ǭʢ¶:Ĩ̦ź�ȓʢȱȮ̤ĮǱ3ǻȀ%�ʢƮO

i�ZU�m�3ʾȍ%,�˪ƁÚ̔(10.000r/min, 10min, 25 �)7HK̒ʢź��ȉOƟ

2YPD2ȅ¶ĨĢ430%_�i���9ɤ˿ȇĈȅɱ 2 mLOȈå%ʢ¶OÚƭ$),�ʢ¶

Ǝșȅɱ0.2 mL(0O1.5 mLȓʢo���7ÚǺ%̴80 �3×ɻÁŁ%,� 
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ɻǍ (,) 

1̵ ˾ ȱ˸ǭ9Ú̔ĉňɻǍ 

� łÔ3ơĀ%,e����9I:Candida krusei�Hanseniaspora vineae 92ɚ�C9N

ȷȲe����9I:Kloeckera apiculate�ǼȥȎȷ������9I:Candida valida�

·ťȷȲ9R�wR9I:Geotrichum dandidumɤ9˸ǭ�ĉň$L, (Table 1�Fig. 

6)� 

 

  



� ���

ʋő (,) 

� ĢĦO®ʰ'K˾ȱ˸ǭOÚ̔'K,D�Ǆł\��|gO:&D˧Ô9C9Nȷ�Ǽȥ

Ȏȷ�·ťȷ653ơĀ$L,ŖǍŊOÚ̔Ȑ4%2ȳ5, (Table 1)�YPDĨĢ8H<RE

ĨĢ7HKÚ̔Ĩ̦ź�MALDI-TOF/MSOȳ52˾ȱ˸ǭɚOĉň%��T�Ⱦ˸7˫%

,˾ȱ˸ǭO˭Ƙ%,�e����:�ǍŊ(91�!#�� �<�-.���54�


���;0��	��7������Ǎɂʰ̙7ɬɆƅ�4J�>4=3�A-/�6

4����
��:����(Fig. 1)�,?��%"$%���*8*2�=3�'@)

+
�����	����H. vineae:R��rSp^3���rS�6̧ǰƏÚ9ȱƏʏ

16)�Kloeckera apiculata:˶˹Wo�9ȱƏʏ�̫5˸ǭ34K17)�A,�Candida krusei

F������9Iĉň$L, Candida validaOČD�5(LE�T�˻ˢ7Ȇ�̈¿'K

˸ǭ34K18) (Tabe 1, Fig. 6)� 

ɢIIɡ3:��T�˻ˢ49̈ˣƅ�ƶI96�"LI̷ɚ9˾ȱ˸ǭOȳ52ˏ~�t

�T�˻ˢ78 Kƿȳƅ7052ǚʿ%,� 

 

  



� ���

ɢ�ɡ� ˏ~�t�T�9˻ˢ 

ʀʽ(�) 

� ˏ~�t:�U��kU4ĉ&RZdɗ9Ǚȧ3�?996ȰB4Ț5ˏʜOȨƀ4'K

ǒʣ34K��eRưȮ91��eo2657ʛ�ºNL28J�̂ÚO:&D4'K�x

���~m���̤ȧʅɾ65�ĵ�ČALK"49I�“ĺ˒9˾ʣ”�“̤>K˗ʬ”4Eʽ

NLK�ĜÔ3E�Ɨ˹í¸ȳ�̫ʬĠFèʑɏí9¨̉10,11,19,20)65ǥʏƅ9̫5g�|

���u4%2�ƽ˚ªǰ�̫A/2�25K�*9Ȩƀ:�̭F96ˏɶʜ9�meRw

�4Ǥ̮ʜ�m\c�o�9I6K�m�T�ʜɴ4`Yg��7HKȪȨ9ğıʖ74K9-

11��ˏ~�tOºȳ%,ʦȺ˵21)F¦˹ʢ̥ư22):ȂĴ3:Łġ'K��˻ˢ˵34Kˏ~

�t�T�:ɉIL2565,D�ǄɌɝ3:�ˏ~�t�T�9̆ȾOɃɀ7˸ǭ7HK

Ⱦ˸ĩɑǈ±7052ǚʿ'K"44%,� 

�ʙɀ6�T�˻ˢ3:�gm�m�˸ǭ4%2ɭˍíʏä8H<Wmy��Ȳȱʏ7ËL

, S. cerevisiae O®ʰ4'K Saccharomyces ś˸ǭ�£7ȳ5IL25K��Ⱦ˸Üǀ78

52:̘ Saccharomyces ś˸ǭ��T�̢Ď9ŶƏ7Ķ��̈¡%25K4$L�*9ĵǟƅ

7ǺɃ%,Ʈĵ�9Ɍɝ�ʭNL25K 7,8,14)�ǄɌɝ9ɢ II ɡ3:�ɢ I ɡ7852ĉň$L

, ˾ ȱ ˸ ǭ 4 ɚ (Candida krusei, Candida valida,  Kloeckera apiculate 8 H < 

Hanseniaspora vineae)4ťˌgm�m�˸ǭ34K S. cerevisiae Oȳ5�ɭù4%2_�a

�gA,:�uUǍǲOȈå%,ˏ~�tƩǲȅOȾ˸$)�ɺƴɀ7Wmy��(EtOH)ȚŰ

8H< Brix ɭŰOȍň'K44E7čÿg�^t�9Iʜɴ9ĳíOˇ>,�$I7��T�

OȨƀ1 ĶǰƏÚ4ˏ~�t9ğıʖ9ùĘ34K`Yg��O[g^��t_��-ˎ

˿Úǋʾ(GC/MS)Oȳ52ȍň 23�'K44E7�Ňʏˁ½ 24�Oʭ/,��  

 

  



� ���

ǆư4ƳǸ (�) 

1̵˂ư 

(1) ˏ~�tǒʡ 

ȱ9ˏ~�tǒʡ (2019 ū 10 ƾóũA,:ðêȲ�(ĉ)R_�����rp^ƥ¼)OǱǻ

ź�Y�t^���Oȳ52åȣ (105 �, 30min) %�ãɂ�ɷƱ%,�%@J�6(�ʘ)A,

:ĶĥĠƩǥ(Ʋ̩ŶǥǗ)Oȳ52ƩǲȅOŽ,�68��˲:åȣ6%�ãɂ6%9ǈ±4%

,� 

(2) ˏ~�tf��g 

� ˏ~�tǒʡOgo��Y���3åȣ(200 �, 30min)%�ãɂ�ɷƱ�ƪɍ�ĠƩ7HJ

ŽIL,ˏ~�tf��g((Ǒ)ǅũ̼͇͇͇̻͆́̾̽̀͆̿̈́̓̈́͂ͅƥ¼̲Oȳ5,� 

 

2. Ⱦ˸˂̪ 

(1) ťˌ˸ǭ¨ÉȾ˸˂̪ 

 � ˏ~�tƩǲȅ 100 mL 7ĉ˿9 30%_�a�gȅ4ťˌ9ˏ�T�ȳ§Ȥ˸ǭ Red Star 

Pasteur (S. cerevisiae) 0.05g OȈå%�25℃3 1 ƴ̇Ⱦ˸$)�ˏ~�tƩǲȅ9Ⱦ˸˫ƅO

ɐˆ%,� 

(2) ˾ȱ˸ǭȾ˸˂̪ 

1) ˾ȱ˸ǭ 

� ɢ I ɡ7852ĉň%,łÔȲe�����C9NȷȲe�����eRɚˏ�ǼȥȎȷȲ

������9IÚ̔%,˾ȱ˸ǭ 4 ɚ(C. krusei, C. valida, K. apiculate 8H< H. vineae )

O YPD ĨĢ 200 mL 7Ǚʢ%�5 ƴ̇ƞ46Ĩ̦%,�*9ź�Öʧ(4 �)7ɘ%ʊƴA3̗

ʇź��ȗBȅOƟ2ȓʢȱȮ̤ĮǱOå7�˪Ɓ7HJ̒ʢ�ǻȀ%, (Fig. 7)� 
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2) ˏ~�t�T�9˂̪˻ˢ 

ˏ~�tf��g(̴30 �Ö×ÁŁ)Oáƴ7Öʧ7ɘ%ʼ×ź�ĉ˿9ȓʢ 30%_�a�

gȅA,:łÔ3ơL,�T�ȳˏ�uU9�yy���Ǎǲȅ49ȇĈȅ 100~180 mL 7�

˾ƅ˸ǭƎșȅ: 5×107 cells/mL�ťˌ˸ǭ: 1×108 cells/mL 46KH67Ȉå%�25�3Ⱦ

˸$),� 

(3) Ⱦ˸Ȩƅ9ˁ½ 

1) EtOH ȚŰ 

R�a��ʒǱɴ˸ɴ(ADH)7HJ�EtOH �RitR�s}u7˹í$LK̏�β-NAD 4

˹íˮÌ˸ɴfR���j(DP)9ÒŁ��wt����rt�lwU�(NTB)9I̖ɶʜ9�

��d��ȱƏ'K"4Oßȳ%,˸ɴǸOȳ5,� 

�Ǡȑȅŧ˼ɯÛ̸  EtOH ǠȑȒȅ(0.8%)O 96 UV�Ūů�T^����t(655101, Greiner)

9Ƒň9UV�=ÚǺź�ʦȺǱOȳ52 2 Åŧ˼OʆJ˛%�0.05%A39ȚŰŧ˼ɯÛO

¸Ə%,� 

�˂ưȅŧ˼ɯÛ  ̸ Ⱦ˸¢9ȅ¶˂ưO˪ƁÚ̔%��ȉOʦȺǱ3 10 Åŧ˼%,˂ưȅO

ȳƊ%,�"LOćUV�= 50 µL ÚǺ%,ź�ʦȺǱ3 2 Åŧ˼OʆJ˛%�ŧ˼ɯÛO¸

Ə%,� 
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�Ⱦʜþƃ̸ Ǡȑ8H<˂ưŧ˼ȒȅO���^9ʦȺǱ44E7�Ƒň9UV�= 50 µL

ÚǺ%ŧ˼ź�˸ɴþƃ˂ȅ8H< Blank ˂ȅ 50 µL OćUV�7ÚǺ%,����tOˬ

Î%�ŋȌ3 10 Ú̗ʇź��T^����t��n(Emax, Molecular Devices)Oȳ52 550 

nm 78 KčÎŰOȍň%,�"94�˂ưȅ9Ɇʜ4K5:̘ȨȼþƃOʴǨ'K,D�

˸ɴþƃ˂ȅ9ˇʵƹ7�ADH OʦȺǱ3ʇ�Ʀ7,���^˂ȅOÚǺ%,UV�9čÎ

ŰO�Œƃ'KUV�9čÎŰ9Iţ%Ų5,�ǚ˿ʁ9IǳD,ŧ˼ź9 EtOH ȚŰ7ŧ˼

ÅȬO¥&�˂ư¢9 EtOH ȚŰOɥÙ%,� 

2) pH�Brix ɭŰ 

� ×ɻÁŁ%,Ⱦ˸˂ưOʫʼź���rp^gȇĈ7HJĤ�4%�pH (F - 54S, Horiba) 

8H< Brix ɭŰ (POCKET PAL-1, Atago) Oȍň%,� 

3) čÿg�^t� 

� Ⱦ˸ȅ 1 mL O 1.5 mL o���7ơJ�˪ƁÚ̔(15000r/min, 10min, 25℃)%2ŽIL,

�ȉOÚĀ%,��ȉ 0.5 mL Oɋʠi�7ÚĀ%��p\��T�ʂʯȅ 25) 2 mL Oå7ŧ

˼ȇĈ%,�ɋʠi�On��~��ÚÎÎŰʾ(U-2900, Hitachi) 7ipt%�400 ̺700 

nm 9čÿg�^t�Oȍň%,�ˏɶʜ9�meRw�:čÿǝĶ 538 nm�Ǥ̮ʜ9�m

\c�o�: 480 nm 9čÎŰOȍň%�*L+L9Čƿ˿OƤȍ%, 10,25)� 

4) Ňʏ˂̪ 

� �T�Ňʏ˂̪Ǹ 24�7ĩ152�ĎN5�̧J7052�rTgrS�_Oʭ/,�ĎN

5:�T�Oā7ČB�ȰĎ�˹Ď�ʟB����{�Oɐ9D�̧J:��T�OÚǺ%,

˂̪ɦO˔�ė%�ùưȵǉ9ɢ 1 R���Ⱦ˸˦ə3ȱALKɢ 2 R��Oɐˆ%,� 

5) ̧ǰƏÚ GC/MS Úǋ (SPME Ǹ) 

� ˏ~�t�T� 520 µL�Ǳ 9.88 mL�ÔǠȑȧˎ 3-Y^my��/Wmy��Ȓȅ 26 µL O

ȇĈ%�0.8 g 9Įívt�U�OÏL, 20 mL {TR�7 2 mL (0ÚǺź�åȣ (40 ��

30min)%��pug��g GC/MS 7HJ 5 ˽ȍňOʭ/,(Table 3)�˂ư{TR�:ȍ

ňA39̇�˸ǭ9Ê�Oƕ7K,DÖ÷%,� 
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6) `Yg��ȍň 

�ǠȑȒȅ9ˇʵ̸  2-�o�Tk��xY��̴fYg��ȇĈǠȑȅ(Ǳˎ˂̪ȳ) 100 mg/L 

�my��ȒȅOǠȑùȅ4%�0.0005 mg/L̺2 mg/L 9ǠȑȒȅ(ÔǠȑȧˎȚŰ: 0.05 

mg/L)Oˇʵ%,� 

�ÔǠȑȒȅ9ˇʵ̸ńƇ̧˹ n-�o� 50 mg OǨɐ7˿JĀJ���m�7Ȓʼ% 100 mL

7ňŎ%2 500 mg/L 9Ô˲ǠȑùȅOˇʵź�$I7ŧ˼%�5̺50 mg/L 9ÔǠȑȒȅO

ˇʵ%,� 

�˂ȅ9ˇʵ̸ ˏ~�tƩǲȅA,:ˏ~�t�T�O 5̺25g ơĀ%�Ǳ 200 mL�ÔǠȑ

Ȓȅ 2 mL�Ȅìâ 3 ˫Oå72�ʵǶň˿ȳʦȺʱʇ3ʦȺź���m�Ŝ7Ɏ˹vt�U

�(ȞǱ)ɱ 0.5 g Oå7ʒǱ%,�Sep-Pak Z��Oȳ52Rit�8H<�\c�9ȇȅ(3:7)

3ȒÙ%�ȒÙȅOɟɴǰǿí7852Țʄ%���m�3ňŎ%,ȅO GC/MS 72ȍň%

,(Table 4)� 
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3. ˏ~�t�T�ʵˢ 

� ;P 5ɑ9�Tv��òä9E4�ˏ~�t�T�9˻ˢ8H<ʵđíO˂B,� 

(1) ˏ~�tƩǲȅ 

� ðêȲ9ˏ~�tǒʡ 50 kg OǱǻ%�Y�t^���Oȳ52åȣØȮ(105 �, 30min)

%,ź�ãɂ�ɷƱ%Ʃǲ%,� 

(2) ˾ȱ˸ǭ 

� ʵđí7:˂̪˻ˢ9ɻǍ9I�łÔ9e����9IÚ̔%,˾ȱ˸ǭ H. vineae O˭ƙ

%,� 

(3) _�a�g ��� 

3PɪO˸ɴ3Úʼ%,E9Oºȳ%,ǜéȳ9�uUɭɪǃ̱JAS ʺǓ/ƸĐȲǜ̲Oº

ȳ%, 24�� 

(4) ȇ˻ȳˏ�T� 

\����ɚOºȳ%,ˏ�T�(R�a�� 8%�;P 5ɑ9�Tv��ʵ)Oȳ5,� 
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(5) ˏ~�t�T�˻ˢ 

� ˏ~�tƩǲȅ 17L Oț˦(�QT{�xpt)%,E97_�a�g ���2.55 kg(ˏ~�tƩ

ǲȅ7Œ%2 15 ̰)8H<˾ȱ˸ǭ H. vineae O 5×107 cells/mL 46KH67Ȉå%�1 Ǧ

Ⱦ˸4%2 22̺25 �3 8 ƴ̇Ⱦ˸$),�ɽ52�ˏ�T�4 1̸1 9ǮȬ3ȇĈ%�ȜÏ

L (60 �, 30min)ź�13̺15�3ɱ 1 �ƾ˻Ə%,�*9ź�M˦�~�˃Oʭ5ÖʧÁŁ

%,̱360 ̹L ~� 80 Ǆ �̲ 
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ɻǍ (�) 

1. ťˌ˸ǭ¨ÉȾ˸˂̪ɻǍ 

ȱ9ˏ~�tǒʡ9ɂã��ɂ­�9IŽIL,Ʃǲȅ7ĉ˿9 30̰e�ɭȒȅOå7�ť

ˌ˸ǭOȈå%�25 �3Ⱦ˸$),4"M�ʊƴ7:ë5H�ǹɠ.�ˆDIL,"49I�

R�a��Ⱦ˸:ē̟6�ˤʭ'K"4�ɐˆ$L,�"94�`Yg��9ğıʖ:ɂ­�

9Ʃǲȅ7HJŴ�Ƌ&IL,(Fig. 8)� 

 

2. ˾ȱ˸ǭȾ˸˂̪ɻǍ 

(1) EtOH ȚŰ�Brix ɭŰ 

EtOH ȚŰ:Ⱦ˸ 4 ƴ3Œȡ9 S. cerevisiae 13.7%�H. vineae 9.1 %4�*L+LƽĶÇO

ɒ%,(Fig. 5)�*9¬9˸ǭ:GKF97Ⱦ˸�ˤB�ƽ̫Ç7˨%,9:�C. krusei :Ⱦ

˸ 12 ƴ7852 5.3%�C. valida 4 K. apiculate :Ⱦ˸ 21 ƴ3*L+L�2.2�4.6 ̰34

/,�A,�Brix ɭŰ:�EtOH ȚŰ9ĳí4ŒǮɀ7Ȋŗ%�Ⱦ˸̆ľƹ9ɱ 20 %9I�

Ⱦ˸ 21 ƴ7852:�S. cerevisiae 6.3%� H. vineae 10.1 %�*9¬9˸ǭ7052: 9̺

15 ̰46/, (Fig. 9)� 
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(2) čÿg�^t��ʜˇ 

� ˏɶʜ9�meRw�:�Ⱦ˸̆ľƹ�čÎŰ(538nm) 10,23)3.1̺3.2 4/,��'>29˾

ȱ˸ǭ7852�Ⱦ˸�ˤC70L2Ż07µ�%�Ⱦ˸ 12 ƴ3 EtOH Ȳȱʏ�̫9/, S. 

cerevisiae :čÎŰ 1.2�H. vineae :čÎŰ 0.8 4µ��*9¬9˸ǭ3: 2.8̺3.2 OɾƜ

%25,(Fig. 10, 11)�Ǥ̮ʜ9�m\c�o�:Ⱦ˸̆ľƹ�'>29˸ǭ7852čÎŰ

(480nm) 10,23)ɱ 3.0 34/,��Ⱦ˸ 12 ƴ3:�čÎŰ 1.6̺2.4 46/,�EtOH ȚŰ�̫

�6K4ˏɶʜ9ʜɴ9˝ʜ�ˆDIL�Ǥ̮ʜ7052:�59˸ǭE�ň˿9ʜɴ�Ǫ/

25K"4OɃʻ3Eĉǟ7ɐˆ3�,(Fig. 12)� 
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(3) Ňʏˁ½ 

Ňʏˁ½9ɻǍ�˸ǭ#47ĎN54̧J70529˩5�ƶɇ7ˆDIL,(Table 5)�

EtOH 9Ȳȱ�ɱ 14%4ƽE̫9/, S. cerevisiae :R�a��9̧J�ʟB�Ŵ�Ƌ&I
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L,�EtOH 9Ȳȱ� 9%4Ǧ7̫9/, H. vineae :̧J�ĎN54E7�{��g�ʛ��

̥BF'5öˊ34/,�EtOH Ȳȱ 2̺5%4µ9/, C. krusei�C. valida�K. apiculate 

:�Ǫɭ�ĵ5,DȰĎ�Ŵ��̧J7ˏ~�t9Ȩƀ�Ǫ/28J�āŵ,J4%2:ȔI

934/,(Table 5)� 

 

3. ˏ~�tf��g4�uUǍǲ9ȇĈȾ˸˂̪ɻǍ 

(1) EtOH ȚŰ�Brix ɭŰ 

ˏ~�tf��g4łÔ3ơL,�T�ȳˏ�uU�yyR��Ǎǲ9ɤ˿ȇĈȅ785

2�EtOH ȚŰ:Ⱦ˸ 8 ƴ3�S .cerevisiae 4 H . vineae � 7.1%4ƽE̫��ɽ52 C. 

krusei � 6.9̰�K. apiculate � 5.7%46/,(Fig. 8)�Ⱦ˸ 23 ƴ7852:�S. cerevisiae�

� 8.2%4̫ÇOɾƜ%28J�H. vineae 4 C. krusei :�*L+Lɱ 6%A3µ�%,(Fig. 

12)�K.apiculate :GKF97 EtOH Ȳȱ�ˤB 6.8%A3�Ƶ%,�Brix ɭŰ:Ⱦ˸̆ľƹ

9ɱ 15%9I�EtOHȲȱOþƷ%2�Ⱦ˸ 23ƴ7*L+L 5̺7%A3µ�%,(Fig.13, 14)� 



� ���

  

(2) pH ĳí 

ȇĈá9ˏ~�tf��g9 pH : 6.2 4¢ƅ7˚���yy���Ǎǲ� 3.2 4µÇ34

/,�Ⱦ˸ 15 ƴ4 23 ƴ3*L+L pH Oȍň%,4"M�pH 3.8̺4.3 4�88C8�ň9

ÇOɒ%,(Table 6)� 
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(3) ̧ǰƏÚÚǋ 

� ˾ȱ˸ǭ 3 ɚ8H<Œȡ˸ǭ9 S. cerevisiae Oȳ52�ˏ~�tf��g4_�a�gA

,:�yy���ǍǲȇȅOȾ˸$),̏7ȱƏ'ĶǰƏÚ9ȨƅO£ƏÚÚǋ3ɐˆ%

,�'>29˸ǭ7852�X ˓9ɢ 1 £ƏÚ(ŏ¡Ȭ 26.2̰):�_�a�gȅ7Œ%2�y

y���Ǎǲ���gƳċ7e�t%28J�Y ˓9ɢ 2 £ƏÚ (ŏ¡Ȭ 22.2̰)3:�S. 

cerevisiae 7Œ%2˾ȱ˸ǭ:5(LE��gƳċ7e�t%25,(Fig. 15)� 
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£ƏÚÚǋɻǍ9ÕȭƅOɐˆ'K,D�˾ȱ˸ǭ H. vineae 4Œȡ˸ǭ9 S. cerevisiae

Oȳ5�_�a�gȅA,:�yy���Ǎǲȇȅ9ˏ~�t�T�7052�ÕŰ�̧ǰƏ

Ú9 GC/MS ȍňOʭ/,�*9ɻǍ�ŏ¡Ȭ 30%Oˑ7KƏÚ�ĉǟ7ƚÙ$L2�K"4

Oɐˆ3�,�ɢ 1 £ƏÚ(ŏ¡Ȭ 36.1%):˸ǭɚ9˩5O�ɢ 2 £ƏÚ(ŏ¡Ȭ 31.7̰):_

�a�g4�uUǍǲƏÚ9˩5Oƶɐ7ɒ%,(Fig. 16)� 

 

(4) ƏÚǮȬ 

H. vineae Oȳ52_�a�gȅA,:�yy���ǍǲȇĈȅ3Ⱦ˸%,ćˏ~�t�

T�9̧ǰƏÚO�Œȡ˸ǭS. cerevisiae Oȳ5,ĬĈ9ȱƏ˿7Œ'KǮȬOǳDǮ˕%

,� 

_�a�gȅOȇĈ%,ˏ~�t�T�3:�H. vineae : S. cerevisiae4Ǯ˕%2{v

v�|Tvp���{m����˵̧93-Methyl-1-propanoic acid butyl ester��gZp

t������̧9Linalool�8H<{vv�|Tvp��̧9Propanoic acid ethyl ester

9�Ƶ�̠ʥ34/,(Table 7)�A,��yy���ǍǲOȇĈ%,ĬĈ3:�����

��{�����rS��zo�q̧92-Phenylethyl propionate����rS��z���
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�T��_���̧92-Methyl-butanoic acid�����|Tvp���{vv̧9           

Propyl propionate�aw�p^���˵�|Tvp��̧9Ethyl heptanoate659ʞ̧O¡7

Kĵ�9Wgr�̡9İå�ˆDIL,(Table 8) 27��"L7Œ%2S. cerevisiaeOºȳ%,

ˏ~�t�T�3:�_�a�gȅ��yy���Ǎǲȅ95.IE�1-Octanol�2-

Nonanol�1-Pentanol�n-Decanoic acid65�àȘʖ46K¢̃ʐʍ˹R�a���ĵ�ȱ

Ə$L25,(Table 7, 8 )� 
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̷̵ʵđíˏ~�t�T�9`Yg��ȍňɻǍ 

ʵđíˏ~�t�T�9`Yg���0.7 ppb34/,97Œ%2�ˏ~�tƩǲȅ3:ň

˿̋ȹ­˚90.1 ppb34/,�ˏ~�t�T�:ˏ~�tƩǲȅ4ˏ�T�9ɤ˿ȇĈȅ3

4J`Yg��9ȮˈÇ:Ʃǲȅ9ñ˿0.35 ppb46K"49I�Ⱦ˸7HJ`Yg���

1/3¯�7µ�%,"4Oɐˆ$L,(Fig.17)� 
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ʋő (�) 

ˏ~�tǒʡƩǲȅ4ťˌ˸ǭS.cerevisiae Oȳ5,¨ÉȾ˸˂̪9ɻǍ9I�ˏ~�t

9ƏÚ�˸ǭ9R�a��Ⱦ˸O̊ō%65"4�ɐˆ3�,��̢Ď9�3:ˏ~�tȵ

ǉ9àȘʖ�Ŵ�ĽA%5E93:69/,�%,�/2ȪȨ9Ⱦ˸ȨƅOƜ0˾ȱ˸ǭ9

˫ȳO˂BK"44%,�ˏ~�t7Ɇȱ'Kſȱȧ9Ǭʢ4̢ĎEʋƍ%�ˏ~�tǒʡ

:Ʃǲ¸ǜ7Íɠ.åȣØȮOʭ6"44%,�ɢ,ɡ3ĉň%,˾ȱ˸ǭ4ɚ(C. krusei, 

C. valida, K. apiculate 8H< H. vineae) 4Œȡ9ťˌ˸ǭS. cerevisiae Oȳ52_�a

�gȅ3ʴɭ%Ⱦ˸ʏOˁ½%,�R�a��Ⱦ˸ʏ:ƽɸEtOHȚŰ10.2 %9S. cerevisiae�

�ƽE̫��˾ȱ˸ǭ9¢3:�łÔe����9IÚ̔$L,H. vineae �9%4ƽE̫

��C. krusei�K. apiculate:ɱ4.5%3:4K��ň9R�a��Ⱦ˸�ˆDIL, (Fig. 

5)�C. valida 7052:�EtOHȚŰ�2.2%4µ��ˏ~�t9R�a��Ⱦ˸7:˫%2

565"4�N9/,� 

�Ƴ�ˏ~�tȨƿ9ˏɶʜʜɴ�meRw�:�Ƀʻ8H<čÿg�^t�9ɻǍ9

I�R�a��Ⱦ˸�ˤBEtOHȚŰ�̫�6K?5˝ʜ'K��Ǥ̮ʜʜɴ9�m\c�

o�:˝ʜ)(7ǪŁ'K"4�Ýƶ%,(Fig. 10, 11)�Ⱦ˸7HK˸ɴ9ȾȭF®ˉȧĳè

9ǟ06Ÿ̚��*L+L9ʜɴ9ńňƅ�Ķ��ȼ6K,D4ʋ7ILK10)� 

Ⱦ˸21ƴ9Ňʏˁ½3:�S. cerevisiae :Ŵ5R�a��ʖ7å7�ʟBF˹Ď�̠ʥ34

J̢Ď7052:ĽA%5E93:69/,�"L7Œ%2˾ȱ˸ǭ:�ǍŊ̧4ȰĎ�Ƌ

&ILʟB�ŗ6�̥BF'5�T�46/25,�Ȩ7H. vineae :�5EȠ˴ǟ9Ȱ5

̧J7å7�ȰĎ�˹Ď�ʟB9{��g�ʛ��ˏ~�t�T�7:E/4E˫%25K

˸ǭ4ʋ7IL,(Table 5) 28,29�� 

ˏ~�t�T�9ʵđíOʻ˾7�Ⱦ˸ʏ9̫5˾ȱ˸ǭ3ɚ4S. cerevisiae 7052�

_�a�gȅ9®NJ7�yy���ǍǲOȳ52Ⱦ˸˂̪Oʭ/,�ˏ~�tf��g:

pH�¢ƅ­˚3ɭŰE̫�ſȱȧłɀ7 ńň6ɹƏ34K�H/2ÁŁƅO̫DK,D

pHO�!KƂʸ�4K"49I�ˏ~�tf��g7łÔ3ơL,�T�ȳ�uU9�yy
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���ǍǲOȈå%,�Ⱦ˸ǀ̇Oˠ%2�pH:5(LE4áź34J˸ǭ7HK˩5:ˆ

DIL69/,(Table 6)� 

EtOHȚŰ:�S.cerevisiae 8.2%7Œ%2�˾ȱ˸ǭ:6̺7 ̰4FFµ5E99��uU

ǍǲOȳ5,ĬĈE�ň9R�a��Ⱦ˸:ˆDIL,(Fig. 13)��uUǍǲ49ȇȅ78

 KȾ˸ʏ4Ňʏˁ½9ɻǍ9Iˏ~�t�T�9ʵđí7:H. vineae Oºȳ'K"44

%,� 

� Ⱦ˸˦ə3ȱƏ$L,̧ǰƏÚOGC/MS7HJȍň%�£ƏÚÚǋ7HJ˸ǭF�uUǍ

ǲ9Ÿ̚Oǚˀ%,�£ƏÚÚǋ3:�ˏ~�t�T�¢9ĵƮ9̧ǰƏÚOʶƮ9s�m

̛Ƀ7ʇ�Ʀ7Ʋ%5ĈƏĳƮ̱˓)OȱBÙ%2ʼ˼'K�ƽEŏ¡Ȭ9̫5˓Oɢ1£Ə

Ú4%�2ȻɃ9˓Oɢ2£ƏÚ4%2�ȱƏ$L,̧ǰƏÚO̒ɱɀ7ʼǋ'KƒǸ34

K� 

� _�a�gȅA,:�yy���ǍǲOˏ~�tf��g7Ȉå%˾ȱ˸ǭ3ɚ4S. 

cerevisiae Oȳ52Ⱦ˸$),8ɚ̡9ˏ~�t�T�7052£ƏÚÚǋOʭ/,4"M�

Ĉʾŏ¡Ȭɱ50̰3:4K��ɢ�£ƏÚ:�uU9ƏÚOȨƀ1 K˓�ɢ2£ƏÚ:˸

ǭɚ9˩57HKȾ˸®ˉȧOȨƀ­ K˓34K"4�ɒĒ$L,(Fig. 15)�Õȭƅ9ɐ

ˆ7å7�HJƉī˿O̒ɱ%,ǈ±3ʼǋ'K,D�H. vineae 4 S. cerevisiae 705

2�_�a�gȅA,:�yy���ǍǲOˏ~�tƩǲȅ7Ȉå%2Ⱦ˸$),ˏ~�t

�T�9̧ǰƏÚOĉǟ7ȍň%,�*9ɻǍ�Ĉʾŏ¡Ȭ�ɱ70 ̰4HJ̫��ɢ�£Ə

Ú(ŏ¡Ȭ36.1%)�ǍǲƏÚO�ɢ©£ƏÚ(ŏ¡Ȭ31.7 ̰)�˸ǭ®ˉȧOȨƀ­ KƏÚO

ɒ%25K"4�ɐˆ3�,(Fig. 16)�"9ɻǍ9I�żǉ9IH�ɉIL25KH67�

uUđɚ9˩5�̢Ď7Ķ��Ÿ̚'K"47å7�˸ǭɚ9˩5EF:JĶ��Ÿ̚'K

"4�Ȯʼ3�K� 

$I7�Ä09̧ǰƏÚČ˿7052�Volcano Plotʼǋ30)Oȳ52˸ǭɚ9˩5OǮ˕

%,�Volcano Plotʼǋ4:�209_���̇31˿ţ2�4KíĈȧOçȬɀ7ƚÙ'K

ʼǋƒǸ34J��ʙɀ7: ̴log pÇO��pt'K�""3:�¾ŉɀ75˽ȍň9RSD
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Ç�50̰Oˑ7KƏÚO̍Ĵ%2ʼǋ%,�˾ȱ˸ǭ9H. vineaeOºȳ%,ˏ~�t�T�

:�S. cerevisiae 7Ǯ>����rS�3R��rSp^6ƧȾƅȧˎ�HJĵ�ǚÙ$L

,97Œ%2�S. cerevisiae :�àȘʖ46K¢̃ʐʍ˹R�a��FɎ̮íĈȧ�ĵ�ǚ

Ù$L25K(Table 7, 8 )�"9"4:Ňʏ˂̪3S. cerevisiae 7Œ%H. vineae 9Ƴ�H

JĽA%5456ɻǍ34/,"44�ʗ'K(Table 5)�"LA39Ɍɝ3E�H. vineae 

:�����3���rS��R��rSp^6̧ǰƏÚOȱƏ'K˸ǭ34J�r���

FƧȾƅ�Vy��Oİå$)��T�đˎOċ�$)K˸ǭ34K"4�ɉIL25K

16)� 

� A,�ˏ~�t7Ȩƿ9ğıʖ34K`Yg��7052:�Ⱦ˸7H/21/3¯�7Ȋŗ

'K"4�ɐˆ$L,"4:�ÚʼǥŮ: ƶ6E99F:JŇʏ˂̪9ɻǍOʲ­ KE

94ʋ7ILK(Fig. 17, Table 5)� 

¯�9"49I�˾ȱ˸ǭ9H. vineaeOßȳ'K"47HJ�̧J�ĎN57ËL,�Ȩ

ƀ94Kˏ~�t�T�9˻ˢ�ăʏ34K"4�ɐˆ3�,� 

� 68�ǄÃĲˈƯħɣ¢7�ȂĴ852ˏ~�t�T�70529ɌɝˈƯ9Ɩɛ�ˆD

IL,31)� 
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ˏ~�t:�}�ɗ9ǒʣ̡3ǱȒƅ9̫5Čɟɴˏʜʜɴ�meRw�O̫ȚŰ7ČC"

47å7�`Yg��7HKğıʖOƜ0"4�Ȩƀ34K�îǧĝO¢Ɓ7��eo659

³ɼưȮ7ºNLK"4�ĵ��ĜÔ3:�Ɨ˹í¸ȳ�̫ʬĠFèʑɏí9¨̉65ǥʏƅ

9̫5g�|���u4%2�ƽ˚ªǰ�̫A/2�25K�*9ƩǲȅOßȳ%2�ǄɌɝ

3:�"LA3»965ˏ~�tOùư4%,�T�˻ˢOɃɀ7�ťˌ9�T�ȳ˸ǭ S. 

cerevisiae 4˧ȲŖǍŊ9IÚ̔%,ǟ06˾ȱ˸ǭOȳ52�*9Ⱦ˸ʏ4ʜɴ8H<̢Ď

=9Ÿ̚Oˁ½%,�e����łÔȲǍŊ 1 ɚ8H<C9NȲǍŊ 4 ɚ7å7�ǼȥȎȷȲ 

������ɤ9ŖǍŊ9I�YPD10 8H< RE8.0 ĨĢOȳ52˸ǭOÚ̔Ĩ̦%,�ŽI

L,a�w�O YPD ȅ¶ĨĢ3İʢź�MALDI-TOF/MS 7HJʢɚOĉň%,�ć˸ǭO

YPD ȅ¶ĨĢ3ƞ46Ĩ̦İʢź�ȓʢȱȮ̤ĮǱ3ǻȀ%˸ǭƎșȅOˇʵ%,�ĉň$L

,˾ȱ˸ǭ 4 ɚ(C. krusei, C. valida, K. apiculate H. vineae) 4Œȡ9ťˌ˸ǭ S. cerevisiae 

Oȳ52_�a�gȅ3ʴɭ%Ⱦ˸ʏOˁ½%,ɻǍ�H. vineae� � S. cerevisiae� 7Ǧ5

3̫5Ⱦ˸ʏOɒ%,�Ǧ7�ň9Ⱦ˸ʏOɒ%, C. krusei 4 K. apiculate OČD,Ňʏˁ

½9ɻǍ�˾ȱ˸ǭOȳ5,ˏ~�t�T�:5(LE�̧J�ĎN54E7 S. cerevisiae H

J̥BF'5E946/,�A,ˏ~�t�T�9ʵđíOʻ˾7�_�a�gȅ9®NJ7

�yy���ǍǲOȳ52ĉǟ7Ⱦ˸˂̪Oʭ/,�ʵđí7:�Ⱦ˸ʏ8H<Ňʏ˂̪4E

7ƽEʛĽ34/, H. vineae Oȳ5K"44%,�Ⱦ˸˦ə3ȱƏ$L,̧ǰƏÚ7052

:�£ƏÚÚǋ8H< Volcano Plot ʼǋOȳ52ǚˀ%,4"M�˸ ǭɚFȇĈȅ#47˩5

�ʹIL�H. vineae :�S.cerevisiae HJE���rS�3�����6R��rSp^̧

ǰƏÚ˿�Ŋ̏7İå%25,�A,�ˏ ~�t7Ȩƿ9ğıʖ34K`Yg��7052:�

Ⱦ˸7H/2 1/3 ¯�7Ȋŗ'K"4Eɐˆ$L,�¯�9"49I�ˏ~�t�T�˻ˢ7

:�˾ȱ˸ǭ H. vineae �˫%25K"4�ɐˆ$L,� 
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Summary 
In common winemaking, as starter yeasts, Saccharomyces cerevisiae is mainly used 

because of its higher ethanol-producing abilities. However recently, several studies have 
revaluated the role of non-Saccharomyces yeast during alcoholic fermentation for making 
different aroma compounds in comparison to S. cerevisiae. We focused on non- 
Saccharomyces yeast for making novel "Red Beet Wine". Red beetroot is one of the most 
popular vegetables as a valuable source of bioactive compounds. The main bioactive 
compounds are betaleins conposed of betacyanins (red-violet pigments) and betaxanthins 
(yellow-orange pigments). In addition to these pigments Red beetroot is specified as 
earthy or mold-like odors. 

Wild yeasts, from berries harvested at Hokkaido; Seaberry, Blueberry, Blackrasberry 
and Chokeberry, were isolated and cultured using YPD10 and RE8 media, then identified 
by MALDI-TOF/MS. Four wild yeasts such as Hanseniaspora vineae, Kloeckera apiculate, 
Candida krusei and C. valida were finally identified. Red beet juice with sterilized 30% 
glucose solution or Pino noir grape juice were fermented at 25℃ for 23days with the wild 
yeasts and commercial S. cerevisiae (as a reference yeast). Ethanol and Brix (sugar 
content) were measured for monitoring fermentation ability and absorption spectrum 
(400-700nm) was also measured for checking the color tone change of the pigments. 
Further, volatile aroma compounds with earthy odorous geosmin were measured by GC-
MS accompanied with a sensory test. 

 The combination of the wild yeasts with the red beet juice was rather preferable than 
S. cerevisiae especially from the point of its provocative taste.  Among the wild yeasts, H. 
vineae was proved to be the most suitable yeast for making “Red Beet Wine” from the 
ethanol producing ability and excellent fruity-aroma taste. 
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ˉ˘ 

ǄɌɝO˟ʭ'K74,J�Ŋ̪8H<Ŋ̪s�m9ˁ½7̈%2�#Ɲŕ�#æʽO5

,-5,˷˙łĞĶłĶł̌˷˙łɌɝɗ9ŝāƸųƬƠ�ʚǽÁȁƬƠ8H<Ş̯ƻ«Ƭ

Ơ�6I<7ˏ~�t7̈%2œ̅ɀ6#ƝŕO5,-5,ɉĢʠŹ ʩļŀĶłĊ˄ƬƠ7

Ȇ�8ɓȶ%�!A'�A,�ǄɌɝ3ˏ~�tǒʡO#ƥ¼5,-5,(ĉ)R_����

�rp^ʷǇĸ˖ǯ̳ˏ~�tf��gO#ƥ¼5,-5,(Ǒ)ǅũR�oWTf�_��

�t�� ÂŪ Ŵǯ̳ˏ~�t�T�ʵđí7#řä�-$5A%,;P 5ɑ9�Tv�

�9ȴǇÃ©ǯ�Šǯ̳ˏ~�t�T�9̧ǰƏÚ8H<`Yg��Úǋ4£ƏÚÚǋ7̈

'Kœ̅ɀ6#ƝŕO5,-5,(�ˋ)ƴǄ̤đÚǋi�m�ŷ˳ɌɝƑ ǡ̈ÀƸǯ7ƁH

JƋˉ5,%A'�ƽź7ǄɌɝ7̏%�ĵƳ̙7N,J#òä5,-5,ƃȳſȱȧłɌ

ɝŋ9̫ǣņ�˱ǯ:&DɌɝŋ9Ɂǟ7Ɓ9Ižɓȶ%�!A'� 
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