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Isolation of house sake yeasts from Tsuchida Shuzo by utilization of Bodai-moto
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Bodaimoto, a prototype method of sake brewing, accelerate house sake yeasts.
Tsuchida shuzo brewed sake by adding bodai-moto into yamahai-moto. In the present
study, we isolated 139 house sake yeasts from those mash, investigated those
brewing ability and phylogenetic analysis by PCR. Large colonies on B-alanine plate
isolated from bodai-moto identified as non kyokai No. 7 group by PCR. Small colonies
identified as kyokai No. 7 group. By small scale brewing test revealed varieties of
ginjyo-aroma productivity of yeasts. All tested yeasts were non-foaming strains.
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Primer

Sequence

YDRWdelta25-F
YDRWdelta25-R
YELWdelta5-F
YELWdelta5-R
YGRWdelta21-F
YGRWdelta21-R
YLRWdelta20-F
YLRWdelta20-R
YPLWdelta7-F
YPLWdelta7-R

5-ATGGAGACAAATACGCGCAAATTGAGCATC-3'
5-GTTGTAAGACTCGATGCACTAAACAGTCAT-3'
5""TTCTCATCATTTGCGTCATCTTCTAACACC-3'
5"GCTTTTTCTACATTCAATGACTACTTCTCG-3'
5"GCTTTGTATTGGATCTTATAGCACTGCTTC-3'
5"GGCGTTACTTACATGTGATAGGTTCATTAG-3'
5"TCACGTCAGAATAGTTTTTGTGCATCTATG-3'
5"-AAATGGATGGATAATTTGATAATTGCTGGG-3'
5'-GTATGGTCAGAAAATGATCGTGGTGTTTCA-3'
5" ATCCTTGCGTTTCAGCTTCCACTAATTTAG-3'
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#2-1 FIHNBOEREEBSOF®mOFTFLD

K701 K901 KAZE1 KAZE2 Ki1801 1-1K 1-2 kK 1-3K
HEFESE () 8.60 8.58 8.56 8.32 8.32 8.60 8.55 8.82
AAWEE () 6.6 7.5 6.3 3.7 5.0 6.6 5.0 7.9
B (mL) 2.9 3.3 2.8 2.7 2.6 3.2 2.9 3.2
7 X/ BE (mL) 2.1 2.1 2.2 2.5 2.4 2.2 2.2 2.3
EtOH (%(v/v)) 20.0 20.0 20.0 19.6 20.0 20.9 20.1 19.3
Glucose (%) 0.8 0.8 1.1 1.3 1.1 1.2 1.1 0.9
Maltose (%) 0.3 0.1 0.1 0.5 0.4 0.3 0.4 0.3
A Y7 INTa— b (ppm) 2445 259.9 227.5  241.9 268.2 251.9 226.4 237.4
WelR A >~ 7 2L (ppm) 3.4 4.4 2.9 1.8 2.8 3.9 2.2 2.6
N7 a g F v (ppm) 0.8 0.7 2.3 2.2 3.6 1.0 0.8 1.0
FEfE = F L (ppm) 70.1 58.4 51.3 39.8 60.0 86.6 58.8 57.5
AV TFATNAra—n (ppm) 113.4  96.8 133.8 117.6 116.2 116.6 104.6 104.1
E/A (-) 1.4 1.7 1.3 0.8 1.1 1.5 1.0 1.1
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x2-2 FIENEBEOERBESOFMEOELS (FE)

1-4Kk  1-5K  1-6K -7k 1-8K  1-9K  1-10Kk 1-11/h
HEFESE () 8.97 9.35 8.99 8.69 8.47 9.27 8.85 9.11
A AW E () 6.9 6.2 8.2 6.9 4.6 5.9 6.0 5.5
B (mL) 3.3 3.3 3.5 3.5 3.4 3.3 3.5 3.3
7 X/ BE (mL) 2.3 2.6 2.5 2.0 2.5 2.2 2.4 2.3
EtOH (%(v/v)) 19.9 19.4 19.4 20.1 20.0 19.0 20.0 19.4
Glucose (%) 1.0 1.1 1.1 1.1 1.2 0.9 1.3 1.3
Maltose (%) 0.2 0.1 0.1 0.3 0.3 0.1 0.4 0.3
A4 Y7 INTa— b (ppm) 244.3 231.1 244.1 256.0 221.4 228.2 233.2 224.4
Hefik 4 >~ 7 2L (ppm) 2.0 1.8 2.3 4.4 2.0 1.9 2.3 1.8
N7 a g F v (ppm) 1.0 0.9 0.9 1.1 0.7 1.0 1.0 1.0
FEfE = 5 L (ppm) 417.5 44.5 62.8 86.6 48.6 43.0 61.7 42.3
AV 7FAT7Nra—n (ppm) 108.7 103.7 110.2 112.1 114.4 101.6 106.8 98.5
E/A (-) 0.8 0.8 0.9 1.7 0.9 0.8 1.0 0.8
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#2-3 FIDNBEOERBESOFMmOFTLESD (KE)

1-12/h  1-13/  1-14/  1-15/h  1-16/h  1-17/  1-18/h  1-19/h
BRSO E (g) 9.34 8.60 8.66 8.50 8.41 8.42 8.74 8.51
AAWEE () 6.3 6.6 5.5 5.6 4.9 5.2 6.8 3.4
W% (mL) 3.4 3.3 3.8 3.3 3.6 3.1 3.4 3.3
7 X/ #E (mL) 2.3 2.2 2.3 2.4 2.3 2.4 2.3 2.5
EtOH (%(v/v)) 19.1 20.0 19.8 20.2 20.3 20.3 20.5 20.6
Glucose (%) 0.9 1.2 1.2 1.2 1.3 1.5 1.3 1.8
Maltose (%) 0.2 0.2 0.1 0.3 0.2 0.3 0.1 0.5
A4 Y7 INTa— b (ppm) 225.4 246.0 231.1 237.1 243.2 250.0 255.6 248.4
Welg A >~ 7 2 (ppm) 2.1 3.2 2.3 3.2 3.8 4.0 4.4 4.2
7 a g F e (ppm) 1.1 1.3 0.9 1.1 1.2 1.2 1.4 1.2
FEfg = F L (ppm) 39.3 69.3 66.0 77.5 90.4 90.1 92.4 101.8
A4 Y 7F LT va— b (ppm) 97.8 1109 106.3 113.1 113.1 117.7 115.0 119.0
E/A () 1.0 1.3 1.0 1.4 1.6 1.6 1.7 1.7
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2Kk-1 2Kk-2 2K-3  2K-4 2K-5 2K-6 2K-T 2Kk-8
HEFESE () 8.45 8.35 8.41 8.36 8.35 8.67 8.29 8.26
AAWEE () 5.9 5.6 4.7 3.9 3.3 5.7 4.7 5.9
B (mL) 3.2 3.3 3.2 3.1 3.3 3.4 3.2 3.5
7 X/ BE (mL) 2.3 2.4 2.5 2.7 2.7 2.3 2.5 2.3
EtOH (%(v/v)) 20.6 21.0 20.6 21.1 20.8 20.7 20.6 21.0
Glucose (%) 1.1 1.3 1.4 1.7 1.8 1.3 1.4 1.2
Maltose (%) 0.2 0.1 0.3 0.2 0.4 0.1 0.1 0.1
A4 Y7 INTIa— b (ppm) 237.7 243.2 240.3  240.9 246.0 244.5 244.6  253.7
Hefik 4 >~ 7 2L (ppm) 3.0 3.8 2.8 3.2 3.5 3.3 3.7 4.2
N7 a g F v (ppm) 1.1 1.3 1.1 0.9 1.1 1.3 1.3 1.2
Fefg = F /L (ppm) 67.1 92.5 62.3 79.7 81.1 78.7 73.5 92.2
AY7FATNa—) (ppm) 112.3 120.8 132.7 132.9 1359 118.1 113.2 124.0
E/A (-) 1.3 1.5 1.2 1.3 1.4 1.3 1.5 1.7
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x3-2 HF2EEHOERBEBEESAXIO-—0FEOFLL (FKE)

2K-9 2K-10 2Kk-11 2K-12 2K-13 2Kk-14 2K-15 2KkK-16

HEFESE () 8.58 8.49 8.54 8.50 8.66 8.68 8.54 8.69
A AW E () 4.1 5.7 3.3 3.1 5.6 6.6 4.0 4.7
B (mL) 3.5 3.3 3.1 3.3 3.5 3.2 3.3 3.3
7 X/ BE (mL) 2.5 2.7 2.9 2.5 2.5 2.4 2.8 2.5
EtOH (%(v/v)) 21.0 21.0 19.6 20.3 19.8 19.6 19.3 19.4
Glucose (%) 1.7 1.6 1.9 2.1 1.6 1.7 1.8 1.7
Maltose (%) 0.3 0.3 0.1 0.2 0.2 0.1 0.2 0.1
A4 YT INTIa— L (ppm) 248.8 2449 242.8 255.4 234.6 253.9 229.8 245.9
Hefik 4 >~ 7 2L (ppm) 3.1 3.2 3.4 4.8 3.2 4.5 2.6 3.3
N7 a g F v (ppm) 1.1 1.2 1.1 1.3 1.2 1.5 1.1 1.1
FEfg = F /L (ppm) 83.9 79.5 78.2 107.2 75.6 96.8 69.7 76.8
AV T7FALTa— v (ppm) 122.7 119.7 138.2 132.1 108.4 121.4 128.5 138.5
E/A (-) 1.3 1.3 1.4 1.9 1.4 1.8 1.1 1.3
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x3-3 F2OEOERBMEBESXIO-_—QFEOFEFLH (FE)

2XK-17 2K-18 2K-19 2K-20 2K-21 2K-22 2K-23 2K-24

BRSO E (g) 8.73 8.30 8.41 8.31 8.90 8.66 8.77 8.49
AAWEE () 7.1 5.5 6.0 2.6 5.9 7.1 6.6 3.0
W% (mL) 3.3 3.3 3.3 3.3 3.5 3.4 3.5 3.2
7 X/ #E (mL) 2.3 2.6 2.4 2.7 2.4 2.4 2.3 2.7
EtOH (%(v/v)) 19.3 20.1 19.6 19.4 19.2 18.9 19.3 19.2
Glucose (%) 1.4 2.0 1.6 2.0 1.9 1.4 1.5 2.2
Maltose (%) 0.1 0.1 0.2 0.1 0.1 0.1 0.1 0.3
A4 Y7 INTa— b (ppm) 244.3 239.9 230.0 241.5 238.3 231.5 242.4  253.7
Welg A >~ 7 2 (ppm) 4.3 4.6 3.5 3.9 2.5 3.8 3.5 5.5
J17a =N (ppm) 1.3 1.4 1.3 1.2 1.3 1.4 1.5 1.4
FEfg = F L (ppm) 93.3 101.7  89.1 96.1 57.7 72.7 80.2 113.3
A4V 7FNLTa— L (ppm) 1149 118.4 106.0 137.2 108.6 138.6 113.8 141.3
E/A () 1.8 1.9 1.5 1.6 1.1 1.6 1.5 2.2
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F4-1 FNBRNEREBESPI0O-_—DFMOFELD

2H-1 2/-2 271-3 271-4 2f1-5  291-6  2%-7 291-8

HEFESE () 8.33 8.64 8.59 8.53 8.42 8.05 8.80 8.48
A AW E () 7.2 7.8 5.5 5.0 4.9 5.2 7.1 5.6
B (mL) 2.8 2.8 3.0 3.1 2.8 3.1 3.0 3.0
7 X/ BE (mL) 2.5 2.5 2.7 2.5 2.6 2.7 2.7 2.6
EtOH (%(v/v)) 19.6 19.9 19.8 19.7 19.5 20.1 19.7 19.6
Glucose (%) 0.9 0.9 1.1 1.1 1.2 1.2 1.1 1.1
Maltose (%) 0.3 0.4 0.4 0.4 0.4 0.4 0.4 0.4
A4 Y7 INTa— b (ppm) 237.6 255.6 251.7 255.6 259.5 259.2 239.8 249.3
Hefik 4 >~ 7 2L (ppm) 3.4 3.0 3.7 2.5 3.1 4.3 2.6 2.5
N7 a g F v (ppm) 1.6 2.1 1.8 1.6 1.7 2.3 1.6 1.9
FEfg = F /L (ppm) 57.5 64.1 72.5 55.5 55.8 84.3 50.0 56.5
AYTFNAT NVa—n (ppm) 146.5 125.8 144.1 147.5 158.6 155.5 133.9  147.7
E/A (-) 1.5 1.2 1.5 1.0 1.2 1.7 1.1 1.0
AR W7 oo s e
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x4-2 ZFIOEQOERBEBESGDIO-_—0FEOFEFLH (B E)

2-9  2p-10 291-11 2-12 2-13 0 2H-14 2H-15 21-16

BRSO E (g) 9.37 9.34 8.52 8.91 8.77 9.53 8.53 8.59
AAWEE () 7.6 6.2 3.0 7.1 6.8 5.6 5.9 5.5
W% (mL) 3.1 3.3 3.1 2.9 3.0 3.2 3.3 3.1
7 X/ #E (mL) 2.5 2.6 2.8 2.5 2.6 2.5 2.5 2.7
EtOH (%(v/v)) 19.0 18.8 19.9 19.7 19.9 18.9 19.5 19.4
Glucose (%) 0.9 1.0 1.5 1.1 1.2 1.1 1.3 1.3
Maltose (%) 0.3 0.3 0.5 0.3 0.4 0.3 0.4 0.4
A4 Y7 INTa— b (ppm) 239.5 236.9 231.6 248.4 250.5 234.5 254.7 231.1
Welg A >~ 7 2 (ppm) 1.7 1.6 2.7 2.7 2.2 1.5 3.1 2.7
7 a g F e (ppm) 1.4 1.5 1.6 1.8 1.7 1.4 1.9 1.7
FEfg = F L (ppm) 39.5 35.6 67.0 71.9 49.7 34.6 64.3 55.6
A Y 7F N7 a— b (ppm) 139.9 139.9 146.1  140.5 143.4 136.1 147.2 135.5
E/A () 0.7 0.7 1.2 1.1 0.9 0.7 1.2 1.2
BAR W 0

YDRWdelta25 A A A A A A A A
YELWdeltab O O O O O O O O
YGRWdelta21 A A A A A A A
YLRWdelta20

YPLWdelta7 @) O O @) @) @) @) O
[EESIPER D K9%  K9% K9% K9% K9% K9% K9% K9*%

O ffEVA XICHIED Y . A FREV A XL OHEIES Y



£4-3 FNBPNERBEBESDPID-_—DFMOFEED (HKE)

2%-17 291-18 2/-19 2#-20 2%1-21 27-22 2#-23 271-24

HEFESE () 8.67 8.50 8.17 8.12 8.15 8.83 8.79 8.21
A AW E () 6.2 6.0 4.4 5.7 4.4 5.2 3.4 5.5
B (mL) 3.3 3.1 2.9 3.0 2.8 3.1 2.9 3.1
7 X/ BE (mL) 2.6 2.5 2.5 2.7 2.8 2.7 2.6 2.6
EtOH (%(v/v)) 19.6 19.6 19.9 19.7 19.4 19.2 19.4 18.9
Glucose (%) 1.3 1.4 1.5 1.4 1.6 1.5 1.7 1.4
Maltose (%) 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.3
A4 Y7 INTa— b (ppm) 242.6 251.3 259.1 257.9 248.7 244.0 250.2  237.0
Hefik 4 >~ 7 2L (ppm) 3.3 3.8 4.8 5.5 4.5 2.2 3.3 2.3
N7 a g F v (ppm) 1.9 2.1 2.2 2.6 2.4 1.7 1.9 1.8
FEfE = 5 L (ppm) 73.4 74.6 96.1 101.5 88.1 46.4 69.3 47.1
AY7FATNAa—) (ppm) 146.9 147.0 161.9 149.6 149.3 150.0 155.3 139.3
E/A (-) 1.4 1.5 1.8 2.1 1.8 0.9 1.3 1.0
AR W7 oo s e

YDRWdelta25 A A A A A A A A
YELWdeltab O O O O O O O O
YGRWdelta21 A A A A A A A
YLRWdelta20

YPLWdelta7 O @) @) @) O O @) O
% B 0 R K9% K9% K9% K9% K9% K9% K9% K9%

O fHEYA XITHEDLY . A fFaEY A XL OHEIEH Y

£5-1 FNBENERBEBESNIOD-_—OFBOFLED

2/h-1 2/N-2 2/n-3 2/IN-4 2/h-5  2/h-6 2/N-17 2/)n-8

BRSO E (g) 7.84 8.48 8.44 8.46 8.18 8.35 8.30 8.03
AAWEE () 2.4 6.6 6.9 5.3 5.3 6.0 4.4 4.9
W% (mL) 3.8 3.8 4.2 3.9 3.6 3.9 4.2 3.7
7 X/ #E (mL) 2.4 2.4 2.3 2.4 2.5 2.3 2.5 2.5
EtOH (%(v/v)) 19.3 19.6 19.3 19.1 19.8 19.5 19.5 19.7
Glucose (%) 1.0 0.9 0.8 0.9 1.1 1.0 1.1 1.2
Maltose (%) 0.5 0.4 0.3 0.4 0.4 0.4 0.4 0.4
A4 Y7 INTIa— b (ppm) 223.2 244.8 244.3  236.2 245.8 232.3 243.8 259.1
el ¥ 7 2 /L (ppm) 3.4 3.0 3.6 2.2 3.3 3.4 3.4 4.1
7 a g F e (ppm) 1.0 1.0 1.1 2.7 1.1 1.1 1.1 1.1
FEfg = F L (ppm) 82.5 56.5 70.6 52.8 68.9 80.3 79.2 79.2
A Y 7F LT a— b (ppm) 117.8 1255 128.9 112.9 123.7 119.5 130.5  140.0
E/A () 1.5 1.2 1.5 0.9 1.4 1.5 1.4 1.6
BAR W 0
YDRWdelta25 A A A A A A A A
YELWdeltab O O O O O O O O
YGRWdelta21 A A A A A A A A
YLRWdelta20 O @) O @) O @) O O
YPLWdelta7 O @) @) @) @) @) @) O
[EESIPER D K7% K7% K7% K7% K7% K7% Ki%  K7%
O fBEVAXITHESHY ., A BEVAXLUNOHEIESH Y



£5-2 F2ENB0EREBEANIOZ-—OFFEHEOFTED (HE)

2/N-9  2/h-10 2/h-11 2/h-12 2/h-183 2/h-14 2/1-15 2/)v-16

D& (g) 8.38 8.23 8.22 8.12 7.89 8.20 8.59 8.17
A AW E () 4.4 5.2 5.7 3.1 3.3 4.7 5.2 4.4
B (mL) 4.4 3.9 3.7 4.0 4.0 3.4 4.2 3.8
7 X/ BE (mL) 2.5 2.4 2.5 2.5 2.5 2.2 2.4 2.6
EtOH (%(v/v)) 19.5 19.8 20.0 19.5 19.7 19.6 19.3 20.2
Glucose (%) 1.1 1.3 1.3 1.4 1.4 1.2 1.2 1.5
Maltose (%) 0.4 0.4 0.4 0.5 0.5 0.4 0.4 0.4
A4 Y7 INTa— b (ppm) 2284 239.7 241.2 237.1 255.4 249.8 271.9 237.4
Hefik 4 >~ 7 2L (ppm) 2.4 3.5 4.6 2.7 4.4 9.1 2.5 4.1
N7 a g F v (ppm) 1.0 1.1 1.1 1.2 1.3 1.4 1.2 1.1
FEfE = 5 L (ppm) 68.0 81.7 80.4 78.5 112.7 114.3 65.1 93.2
AYTFAT NAa—n (ppm) 119.4 120.4 118.1 125.3 140.5 225.8 141.1 119.2
E/A (-) 1.1 1.5 1.9 1.2 1.7 3.6 0.9 1.7
AR W7 oo s e

YDRWdelta25 A A A A A A A
YELWdeltab O O O O O O O O
YGRWdelta2l A A A A A A A A
YLRWdelta20 O O O O O O O O
YPLWdelta7 @) O O @) O O O O
% B 0 R K7% K7#% K7% K7% K7% K7% K7% K7%

O fHEYA XITHEDLY . A fFaEY A XL OHEIEH Y

x5-3 F2OEOERBMESNIO-_—OFEOFEFLHL (FE)

2/h-17  2/8-18  2/h-19  2/h-20  2/h-21 0 2/)8-220 271823 2/1h-24

BRSO E (g) 8.59 8.19 7.96 8.15 8.23 8.10 8.09 8.08
AAWEE () 6.0 5.7 3.4 2.7 4.0 4.3 4.3 4.4
W% (mL) 4.1 3.9 4.0 4.4 4.0 3.8 3.2 3.8
7 X/ #E (mL) 2.3 2.3 2.5 2.6 2.5 2.7 2.7 2.7
EtOH (%(v/v)) 19.1 20.3 19.6 19.5 19.8 20.0 19.3 19.7
Glucose (%) 1.2 1.4 1.5 1.5 1.5 1.6 1.5 1.6
Maltose (%) 0.3 0.4 0.4 0.4 0.4 0.4 0.4 0.4
A4 Y7 INTa— b (ppm) 225.6 244.3 234.4 206.5 233.9 233.7 241.9 243.5
Welg A >~ 7 2 (ppm) 2.1 4.9 3.9 2.4 3.5 4.2 4.1 4.2
7 a g F e (ppm) 1.1 1.3 1.3 1.1 1.3 1.4 1.2 1.5
FEfg = F L (ppm) 51.5 117.2 99.2 73.8 85.8 89.3 87.2 85.2
A Y 7FNATa— b (ppm) 114.9 125.3 119.3 108.5 119.9 116.5 149.8 123.1
E/A () 0.9 2.0 1.7 1.1 1.5 1.8 1.7 1.7
BAR W 0

YDRWdelta25 A A A A A A A A
YELWdeltab O O O O O O O O
YGRWdelta21 A A A A A A A A
YLRWdelta20 O O @) @) @) O O
YPLWdelta7 O O @) @) @) O O @)

EN|
N
EN|
N
2

B BE O R K7% Ki% Ki% K7% Ki% Ki% Kik K7k
BiEdH 0 . A HEY A XL OEIE S Y



3. 3 EEHNOERBESOTME
FElTE - FE LR, 208 O 3 5 e BE R
DFRMIT, AARBEEWSBEMAL TV D HE
BIEHEBERCTH-oz, -, FRitE 2
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HBECTCHON TV AEROEENRKE N
ENEBEZONTE, £ Z CHEEMAD2017
FEO8HIZ, BEIZHERNZE > TR W
BCERIREY 21752 T, ZhE Tt
TEST-EBERNABEBNCE T, HEE2ZE 25
TERTEDHEE L, EL, Ll
NH, PRI LT, HAEBEHZSDOTTC
B COBEROYRE T, VT 2R
FIEEETRATHY , ERIEEBERNE
AC&t, /2. BT I=vEMTIE, K
an=—t/haon=—RNEZTEEZD,
FERE %2 BLBEL CREMZ4T 5 Z 2lc Lz,

I, BB L - E RN OEE L E
REBRTIZ, EToMRMBELKTHY, =
NWETICHEY Z1To TV RWVWHETY
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4 CYPLWdelta7\Z 5 & Y A4 AL O g

DHER S, K9RH T2V EHRN S
LR LR (R6) . ZThbDZ &M
B, H1E, F2E b XE D BERBE VT
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EREHL TWDOEEROBENOHEM T 5
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Rzt 2 A, YLRWdelta20W HEgE & 7=
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S EIHEEEL 2 E R, AT LRD
FRARS (Wi F v, WiEeA Y 7 3L,

TR TFIV) BEDTH D0, /M

HRBCEry MHOEDREWTED
PRZ @K L CHERRBERF ToOl21To
e BRI E RSB IR,

A EER 21T o 2 ATIE. WES T
RN L S VI T o TV AR WELET
DT b, BIFEELATOEE CTHEDN
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:6-1 BEEHNOERGIBBRXIO=_—0OF@EOFLD

3-K1  3-k2 3-K3 3-Kk4 3-Kk5 3-Kk6 3-K7 3-K8
HEFESE () 8.48 8.83 8.56 8.74 8.67 8.73 8.62 8.56
AAWEE () 9.8 8.8 8.7 9.1 8.1 7.9 7.9 7.6
B (mL) 2.9 2.9 3.2 3.1 3.0 3.3 3.2 3.1
7 X/ BE (mL) 1.8 2.1 1.9 1.9 2.0 2.0 1.9 2.0
EtOH (%(v/v)) 16.1 17.2 16.6 17.6 19.1 19.6 17.3 17.8
Glucose (%) 0.6 1.0 1.0 0.5 0.7 0.5 0.5 0.7
Maltose (%) 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
A4 Y7 T a— b (ppm) 250.8 247.1 253.4  248.1 253.5 237.2 238.2 243.3
WelR A >~ 7 2L (ppm) 9.5 9.1 11.8 8.4 11.2 8.8 8.6 10.0
N7 a g F v (ppm) 2.0 1.8 2.1 1.8 1.9 2.0 1.8 2.0
FEfE = F L (ppm) 153.5 136.9 176.6 127.0 173.1 139.5 138.3 153.7
A Y 7FATa— b (ppm) 107.8 109.9  114.8 111.3 113.2 104.4 106.1 110.6
E/A (-) 3.8 3.7 4.7 3.4 4.4 3.7 3.6 4.1
AR W7 o s e
YDRWdelta25 A A A A A A A A
YELWdeltab O O O O O O O O
YGRWdelta21 A A A A A A A A
YLRWdelta20 O O O O O O O O
YPLWdelta7 A A A A A A A A
g B O R K6% ? K6¥9 K6%? K6%? K6%? K6%? K6HK? K6R?

EY A XITHEEHY . A HBE

YA ZLSOEEIE H D



x6-2 BFEEHNOERBEBESARIO-_—OF@MOELDH (BE)

3-K9 3-K10 3-K11 3-K12 3-K13 3-K14 3-K15 3-K16

HEFESE () 9.02 9.13 9.07 9.03 8.98 8.77 9.21 8.89
A AW E () 9.0 8.1 7.5 7.2 8.2 7.8 7.9 8.8
B (mL) 3.2 3.2 3.3 3.1 3.3 3.3 3.2 3.3
7 X/ BE (mL) 1.9 1.8 1.9 1.9 1.9 1.9 2.0 2.0
EtOH (%(v/v)) 18.3 17.4 19.1 18.5 16.7 17.3 16.9 17.8
Glucose (%) 1.0 0.7 0.5 0.7 1.0 1.0 0.5 1.0
Maltose (%) 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
A4 Y7 T a— L (ppm) 243.3 240.1 240.2  242.3 244.0 241.8 229.7 237.5
el A >~ 7 2L (ppm) 7.2 7.5 7.3 7.7 7.7 7.9 7.2 8.0
N7 a g F v (ppm) 1.9 1.9 1.8 1.9 2.0 2.0 1.8 2.0
FEfE = 5 L (ppm) 118.4 110.8 109.3 119.6 130.7 123.3 104.9 121.7
AY7FATNa— (ppm) 107.0 104.2 104.3 105.9 106.1 105.0 100.7 107.3
E/A (-) 3.0 3.1 3.0 3.2 3.2 3.2 3.2 3.4
AR W7 oo s e

YDRWdelta25 A A A A A A A A
YELWdeltab O O O O O O O O
YGRWdelta21 A A A A A A A A
YLRWdelta20 O O O O O O O O
YPLWdelta7 A A A A A A A A
% B 0 R K6%? K6%? K6%? K

6%? K6£? K6%? K6%? K6R?
O:fBEY A XITHIEDL Y . A FEV A XL O IR & Y

x6-3 BEEHNOERBEBESRIOD-_—DOF@MOFLEDL (KEE)

3-K17 3-K18 3-K19 3-K20 3-K21 3-K22 3-K23 3-K24

BRSO E (g) 8.82 8.97 8.69 9.37 8.53 8.62 8.65 8.67
AAWEE () 8.2 8.4 7.3 8.7 8.8 8.5 7.6 7.5
W% (mL) 3.3 3.2 3.2 3.2 3.1 3.1 3.1 3.1
7 X/ #E (mL) 2.0 1.9 2.0 1.9 1.9 2.0 1.9 2.0
EtOH (%(v/v)) 17.9 17.3 18.1 17.8 17.8 17.2 17.1 18.1
Glucose (%) 1.0 0.7 0.7 0.7 1.0 1.0 0.7 1.1
Maltose (%) 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
A Y7 AT a— b (ppm) 237.3 239.7 2459 235.8 246.9 242.3 245.1 244.1
Fefz A >~ 7 2 v (ppm) 6.7 8.4 9.1 7.5 11.2 12.2 9.3 12.8
7 a g F e (ppm) 1.9 2.0 2.2 2.0 2.2 2.1 2.1 2.2
FEfE = 5 L (ppm) 109.4 122.1 151.5 118.4 146.7 182.1 138.6 190.1
A Y 7FNLTa— b (ppm) 104.9 104.4 109.1 100.7 109.4 107.7 108.0 110.9
E/A () 2.8 3.5 3.7 3.2 4.5 5.1 3.8 5.2
BAR W 0

YDRWdelta2s A A A A A A A A
YELWdeltab O O O O O O O O
YGRWdelta21 A A A A A A A A
YLRWdelta20 O @) @) @) O O O O
YPLWdelta7 A A A A A A A A
[EESIPER D K6%? K6%? K6%? K6%? K6%? K6%? K6%? K6%?

6% ? ? ? ?
O FEIAXITHEDLY . A FREV A XUNDOHEEDH Y



x£7-1 BEHRHNOEREES/NIOD-_—OFMOFELD

3-/h1 3-/h2 3-/h3 3-/h4 3-/1N5 3-/16 3-/hT  3-/1N8

HEFESE () 8.37 8.55 8.38 8.43 8.61 8.38 8.51 8.61
A AW E () 5.7 6.6 6.3 6.8 6.2 7.2 6.3 6.6
B (mL) 3.2 3.2 3.2 3.3 3.2 3.3 3.2 3.2
7 X/ BE (mL) 1.9 2.0 2.0 1.9 2.0 1.9 1.9 2.0
EtOH (%(v/v)) 17.6 17.7 17.7 17.3 15.8 16.6 16.4 17.2
Glucose (%) 0.7 1.1 1.2 0.5 0.8 0.8 0.5 0.5
Maltose (%) 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
A4 Y7 INTa— b (ppm) 249.0 247.2  252.0  258.7 2495 262.2 257.2 259.5
el A >~ 7 2L (ppm) 8.8 10.7 12.1 10.8 8.9 13.1 11.0 10.6
N7 a g F v (ppm) 1.6 2.0 2.1 2.1 1.9 2.2 2.2 2.0
FEfE = 5 L (ppm) 123.0 144.8 158.0 147.8 119.9 172.5 139.2 144.2
AV TFALTa— b (ppm) 1154 1145  118.9 118.0 114.5 119.7 116.6 123.5
E/A (-) 3.5 4.3 4.8 4.2 3.6 5.0 4.3 4.1
AR W7 oo s e
YDRWdelta25 A A A A A A A A
YELWdeltab O O O O O O O O
YGRWdelta21 A A A A A A A A
YLRWdelta20 O O O O O O O O
YPLWdelta7 O O O @) O O O O
% B 0 R K7% K7% K7% K7% K7% K7% K7% K7#%
O HEVAXITHIEHY, A HBEVTA XLUNDOIIESD Y

®7-2 BEEHNOERGEASNID-_—OFMOFELD (HEE)

3-/h9  3-7/h10 3-/h11 3-/h12 3-/h13 3-/h14  3-/h15 3-/h16

BRSO E (g) 8.61 8.63 8.57 8.54 8.37 8.49 8.17 8.36
AAWEE () 6.6 6.6 7.3 5.9 3.3 4.9 4.3 5.3
W% (mL) 3.2 3.3 3.2 3.4 3.4 3.2 3.3 3.2
7 X/ #E (mL) 2.0 2.0 2.0 2.0 2.1 2.0 1.9 2.0
EtOH (%(v/v)) 15.9 15.2 15.5 15.6 15.7 16.2 15.7 14.4
Glucose (%) 0.8 1.1 0.8 0.8 1.4 1.3 1.3 1.3
Maltose (%) 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
A4 Y7 INTa— b (ppm) 254.2 253.6 255.8 252.6 244.2 251.2 256.2 264.6
Fefz A >~ 7 2 v (ppm) 10.9 11.6 11.1 9.9 10.3 11.9 15.9 18.4
7 a g F e (ppm) 2.1 2.2 2.2 2.0 2.0 2.1 1.8 2.3
FEfE = 5 L (ppm) 112.9 148.6  140.7 141.8 138.5 156.0 187.4 252.9
A4V 7F LT Va— b (ppm) 118.6 115.8 111.1 118.9 117.3 120.0 131.1 124.4
E/A () 4.3 4.6 4.3 3.9 4.2 4.7 6.2 7.0
BAR W 0
YDRWdelta2s A A A A A A A A
YELWdeltab O O O O O O O O
YGRWdelta21 A A A A A A A A
YLRWdelta20 O O O O O O O O
YPLWdelta7 @) @) O O @) @) @) O
[EESIPER D K7% K7% K7% K7% K7% K7% K7% K7%
O fBEVAXITHESHY ., A BEVAXLUNOHEIESH Y



£7-38 EEHNOERBESNID-_—OFMOFELD (HEE)

3-/h17 3-/h18 3-/h19  3-/h20 3-/h21  3-/h22  3-/1h23  3-/h24

D& (g) 8.54 8.54 8.65 8.63 8.45 8.62 8.50 8.65
A AW E () 5.6 5.9 6.3 5.0 5.2 6.9 6.5 6.2
B (mL) 3.3 3.2 3.1 3.2 3.2 3.2 3.3 3.3
7 X/ BE (mL) 2.0 2.0 2.0 1.9 2.0 2.0 2.0 2.0
EtOH (%(v/v)) 14.9 14.8 15.5 18.7 14.4 14.5 15.7 15.4
Glucose (%) 1.3 0.9 1.2 1.2 1.3 1.3 1.2 1.2
Maltose (%) 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
A4 Y7 INTa— b (ppm) 256.3 265.1 2495 254.5 251.9 245.6 250.1  249.7
el A >~ 7 2L (ppm) 14.4 15.5 13.8 9.1 14.4 10.3 11.7 10.8
N7 a g F v (ppm) 2.3 2.4 2.5 2.2 2.3 2.3 2.4 2.2
FEfE = 5 L (ppm) 193.6 209.7 184.3 133.2 192.3 150.4 167.4 148.2
AV T7FNAT NAra—n (ppm) 120.8 120.2 112.6 121.9 119.4 111.8 113.7 117.3
E/A () 5.6 5.9 5.5 3.6 5.7 4.2 4.7 4.3
AR W7 oo s e

YDRWdelta25 A A A A A A A A
YELWdeltab O O O O O O O O
YGRWdelta21 A A A A A A A A
YLRWdelta20 O O O O O O O
YPLWdelta7 O @) @) @) O O @) O
% B 0 R K7% K7% K7% K7% K7% K9% K7% K7%

O fEYA XICTHEDLY . A faEY A XL OHEIEH Y
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