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An attempt to evaluation the metal corrosion by sulfur-containing resin
WATANUKI Yosuke, ONDA Koki, USHIKI Ryuji and KUROSAKI Hirofumi
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In order to reproduce the metal corrosion caused by the sulfur-containing resin molding, the amount of sulfur on
Fe, Ni and Co powder was quantitated by carbon and sulfur analysis after contacting with the volatile component of
Poly(1,4-phenylene sulfide)(PPS) at 300 °C by using flow reactor. As a result, because Fe had the highest sulfur
content, it was suggested that Fe was the most corrodible. In addition, it was conjectured that this sulfur corrosion
could be suppressed by nitridization and passivation because the amount of sulfur on FeN and Fe3;Os after contacting
with the volatile component of PPS were less than that of Fe.

Keywords : PPS. sulfur corrosion
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Project of improved convenience for Gunma industrial technology center
TANAKA Katsuya, SAKATA Tomoaki, SEKINE Akiko, KATAOKA Manabu, KOBAYASHI Makoto,
ISHIGURO Satoshi, KOWASE Noboru, MACHIDA Kohei, KUROIWA Hiroki, ARAI Hiroaki
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We proposed Reception space, Information system inside the entrance, Antibacterial
disinfection system and Opinion gathering system in order to improve convenience for users
of industrial technology center. In this work we developed of Electronic reception system
and Request form printing system using tablet computer by Reception space. We halved
handwriting time compared to paper reception. On the other hands, we started five
monitors for each application in entrance. We could be reduced users who get lost in the
center by displaying guidance etc. Moreover, we improved convenience for users by
introduction of non-contact hand disinfection thermometer and installation of electronic
opinion box. We will carry out for measures from the user’s perspective further in the future.

Keywords : reception, Digital signage, Non-contact, Electronic opinion box
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The yeast extended cultivation method which can quickly response to the order
WATANABE Takashi, YANAGISAWA Masaomi

BENEEAEL TV DIHEEE =X e T 570, HEERNOBERILKEEOZE
HMZEZ LV EYMECT 2L BERH WD, T TAMETIE., EYUBHEREFEL CHLEBER
DAL VWRTEBEROMB G EERF T2 EIC L, TOME, 6, AMBEBESGL
TWTHAEEHRNIONU LORIBRIEEIED Z LI L, £72. ZORBEEZ AV
TEYEREEHWERE T OHIHEO/NMIALRBRICHEN T L AV EEND EPHERTE T,

F—U— K JEl., EREEE, AEE, KBRS

Because the sake quality of required by consumer is diversified, sake brewers of
Gunma prefecture requested us to cultivate yeast more short time of delivery. The
purpose of this study is to investigate the pre-cultivation condition which yeasts do
not death with the long storage period. We succeeded to obtain the yeast pre-culture
with 90% or more viable cell ratio for 6 months cold storage. Furthermore, we
confirmed that almost no effect for small scale sake brewing test by the yeast
extended culture using this long storage pre-culture.

KEY WORD: Japanese sake, yeast extended cultivation, viable cell ratio, small scale

yeast mash brewing test
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Enhancing the functionality of the Remote Witness Request Test System
MIZUNUMA Kazuhide, TAKADA Tohru, ENDO Nobuhiro
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We have introduced equipment and developed applications for the remote witnessing request

testing system that we built last year, to make it more efficient.

Keywords : remote, request testing
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Work automation by interlocking collaborative robots and CMMs
KANO Motohiro, SUDA Takashi, OYAKE Satoshi, KOBAYASHI Okihisa
NAKAMURA Tetsuya, KAWAHARA Junya, ONDA Masayuki
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Recently, labor shortages have become a serious problem in the manufacturing industry, and the

automation of light work using collaborative robots has attracted attention as a solution to this

problem. In this study, as a model case for the use of collaborative robots, we examined the

construction of a system that can automate measurement tasks and enable unmanned operation by

linking it with a CMM.

Keywords : collaborative robot, coordinate measuring machine, automation
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Examination of evaluation method for the effect of utilizing

nanobubbles in machining

Naohiko OGINO, Hiroaki Arai, Hiroshi Aoyagi, Tetushi Kaburagi

UTAE O @& A IR AE A B O BIEIIN T Cidfh B mE & 20 Thf EFmNEht~n %
BhEAEBELEZMIAKRD SN TEBY, UHEEOHE - MEl T EECTHS. AT
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In recent years, cutting of high value-added materials requires not only the roughness
of the finished surface but also the influence on the internal physical properties of the
finished surface, and the technology for controlling and suppressing the cutting
temperature is important. In this study, in order to investigate the possibility of
suppressing the cutting temperature of the cutting fluid containing nanobubbles, we
drilled holes in carbon steel for machine structure using the cutting fluid containing
nanobubbles. Here, in order to evaluate the temperature effect, we attempted to measure
the tool temperature by inserting a K-type thermocouple into the central axis of the drill.
In the steady cutting process, the infiltration of the cutting fluid was poor and the
temperature suppression effect was not seen, but in the initial drill intrusion process,
the temperature of the cutting fluid containing nanobubbles was confirmed to decrease.

KEY WORD: Nano bubbles, Cutting, Drill, tool temperature
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Verification of Evaluation Method for Bonding Strength of Semiconductor Electronic Materials
HAYASHI Yawara, YAZAWA Ayumu
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The bonding strength of soldering is generally carried out by a shear tester which is a dedicated
machine. Therefore, the test cannot be performed without introducing a shear tester. Then, it was

verified whether the replacement of the strength test was possible by the tensile tester which was a

general-purpose machine.
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A study on automation of dimension measurement for "Dimensional change ratio" at

Gunma Prefectural Textile Research Institute
KOHNO Seiji, HOSOYA Hajime
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Of the textile product request tests conducted at the Gunma Prefectural Textile Research Institute,
the "dimensional change rate test", which examines the expansion and contraction of woven fabrics,
measures the dimensions of woven fabrics by hand with a ruler, and the results are handwritten. It
takes time and effort to record. This time, by automatically measuring these measurements using a
three-dimensional camera and importing the results into Excel, we aimed to save a lot of labor,

improve accuracy by reducing measurement variations, and eliminate recording errors.

Keywords : dimensional change rate test, three-dimensional camera

1 [FLC®HIZ

e B O SHEB LR BR T AL B TR
I TALER | ZERE C DO VETE 72 1T K - TREMERLS
DSPHEN EDOREZEAT 20 A5 720 0ORER
ThY . ZORMOWERTEBHEET L &
M, BHERMWERBRO —-DERo>TND,

LoxL, BIEIT - TV D 7T, SRR 2
ADREHTHE L ERE FES CRRa KIS
A, SHIZ, =7 BALTEEREZEB L, *
DFEFRZTITT — FIC TR R mmELE
KT D eV T ERFRAH N DEEZIT -
TWb, £72, ADBRET 22 & TORENZ
VEXRXLFEIILLIDOIWBHEIARCHEI AL E
Zbiv, ZTOFMHDOEIMERKRDO BN TE T,

ZZ T, AR, BRILH AT DT —H % ILIC
SMEEEOREEITI) LI, =7 BL~D
LB A RBME~OFHE Z BB TIT O
V7 MMERRT D Z & T HEELERER O KiIE
WHEARTE T % LIRS R

mAEIMEE B LT,

2 MEAE

2.1 TEZEEEABROBE

ARME B D ~HIE AL S RBR T B AR RE S S
[JIS L 1096 #&4 K ONfa 4 D A gl ik 07 15
8.39 SHEEAL) ICHEENTE Y, 30cm W)
OFRER I, 72 TE X ZIZ 20em Mg TH (=
—27)3 ETGE 8 M TH, &2 ThHmE
X ZHm o R MR A RE L PRESE O T,
R AR s [ BE B 2 ) E 9~ 5 2 & CHifE o R
EEDFE (%) TRITIEELTND,

F7o, lE ., F URBRA 2 3 BER L CRER
DORPE ZATV, T2 THIM, £ Z H 1m0 EEED
PIEZRD . ENETNOHEELEEZH BT 5,

Bl 1 ISHEZALEREB A OflB L OSHEE
fbROFE M FEZ =T,



| £ 30cm |

T 30cm

Iz

L AL : SHEZABER (%)
AL(%)=T x100 |1 : sEEpioES
L2 : FEEBORS

B1 THRECERBRORBA S & UTE
2L 3 D B 1 7 o

2. 2 WEROTEZECEHABRAEAE

PER D SHEAE LR CIX, M 1 ITRTR
MEEEEZ AN ERZ A WTRIET 508, F0H|
EHIE 1Y%y, -C- Loz 3 I
TEE6 T, 3K ORER T CTHE 18 T, &
DIZIM T ORI% TIT 9 7294 36 B ETO R E %
TOMERSH Y FMERMALNLHE L 72
S TW5, X 2 (T HEZALER D 5 R EE O H
EORRZRTEEBIC, K 3 ([CHIERED
FEEILEHEOH Z T,

EHIC, ZORBEHAKOKMEZ = 7 EILITA

JIUTHEE MR ZR ML KRE - 5% ik
HAMRICPEXFTALTNS,
RAEHIC R IR T 2 B R EmET LY
— RFZ2MHLTERL TR e HRICRE
SN TWD LRGSR LA & ILICTH
FHLTWD,

-

2 ANk DRMEBEMDAE

STHRELEHBT 4
P N —
bl B4 B
IR : nEH i

@ @ @ @ o) (s) oy

® 2@ @l ol |
B | @20 [ 2.5] 25 |-30] 30 | 20
T ) ® n i .
5 @50 |40 -io]| - iof_q¢
SR 4. 1.4 3.0
3| Das | o 900 | 3 -1.§
2 e o
5 1@ 5. ™ tol o9
B @40 |s0|25]20]5 I.o %)
gy ST 1933 L= gr.2 S=(L-LI/L
"l e - 904 x 100

3 TEELERHARDOFESELEN

2. 3 BEAFAEODBHELDEZRA

ZORBROWWEEERIZAMELET H720
%, HE S @@ﬁ#%ﬁ@%?é%?#&é
ZOIITE Z B D L ER L THRIE
REBEKRT % )71k L AT (Deep Learning)
WXV BB SE S FIEREZ NS, L
L VAEHORIZ A & FRFEO AR ST
LZEENDHDH L0, Al OB+ E D
AHOFEENER CTE TN END AHE
DHFFETIL WA D FHE S Bl 5 C O H 2
WEE 2 2 LD T GRBR 7 O R o HD AL E
EANRYUATHET LW A8 S
REBHHATLEE L,

3. 1 BlEARTLOER
BELZHEY AT AORERZK 4 12757,
REHEOEICHRBRAFZHFEL, Eb 3k

L SRRNAS

ZRTAASEE BELRIE - 24T

0
_"&g

K4 ATFEATLOER



TEHNATTIRET D2 HATHL REICHT--

T B AN DR 24 T T, Tﬁ%%ﬁﬁ (=
HBEREEMZ D X DI LED BRI H Y £f 1)
BT W5D, =kt A 7%, Intel RealSense
D415 #FEH L1-. ZDO =W H A T 2T
HZEIIZEY AT LR O/ OREENZ
boTh. . Fyr VT L —2arRUICHBRAOD
SN E RS RO N TE D,

SWRIEH AT OT — X T, EHR LR E R &R T
»5H PC(KANXRZ H1vU7 GCL1650TGEF)
IZELND,

PC (Zi%. AF] Python #ffiH L TIERL L 7=
V7 NEMAIANT, Python DA, LT D
TEWETHZ ENTE D,

ZWRIE T A T % il AE AT RE

v U RIZE D GUI TOEMENRES

CEBAEHE Y 2 — L OEENRS

« T VDO EEN AT HE

3. 2 YIFIITDERK

AWFFE T, SO BEEEORE ., TEAE{bER
DFE ., B LU, EREHEOERD B B8k %
ITo 7, AR O X 912 BE{LIZ X Python %
HLTWDLI N . 7u 7T I ZICARERR AT
HLEDHEDLENRDXIATVR T T5H &
IV BNTITZADETIF= 7 BAMIZEY A
ik x217T -7,

Python Ti&, £HROHLIEL~ T XA TH
TE DHEHE A5 S O HOL R o BB A B D B
BE.BIO A7 B IR 5 ke
T 7 TR MR & SHEE bR A2 HH
BERE L AR E L AR T D REAZ 1T T
W5,

V7 hDOA=a—HwZN 5 IR, TD
A= a—EHEEZYTVATERL UTOLIIC
WEEHED D,

SR AN 7::E7‘!Z/V’Ei§§?ﬁ

R BICREBR T &%

AER (R 2N ) TE A LEAGE
R 7223 5B 7 DAL E A b E I
SEIOBEIZH ST D A = 2 — & 3R
ForESn-mG Lo, MEAERET 5
RO ILZ~ 7 A THAR @ 2T/ H0)

©® 0006

FEO@DFEITIZE W LT AT S s R i@

FEENAERIND,

© Y7 T A ,ExceDP*fJbii)R
BEARE L B &
Ni-x 7 &) ox |oEw:

KTEERET

},_S ‘g— A /fj E \z % % Start XOREEN)
R quis
At ih-#1

@ =7 TUEE
LmmEiorce | B
= O B O £ e

MDA g |
%-l— % E-#1

@ =7 kvLofERiE 3-#2 ‘
DL — bR
WROTTIER L e

it
H5 A=-1—EmMm

6 27 BNLVORBRIERNS AT — b
CRERBEEY — Noflre R,

5
.
<
¢

‘

« o |SSIESEL
s -miisen S h

6 HEBER (L LBEREEMEH) DOIY
LT — kDA

3. 3 BEVATLEMETHOIRR

3. 3.1 AASHEML

=W AT (X 7)T
I & 7 g
%ﬁﬁ%ﬁ@ﬁ%%ﬁi z

RIEET — &% D \E’j 7 ZRTHhAS

foeyx“ 7‘%3\ REIE S o
ENETDHZERSZ N, TOXIKE LT, 22/
7 4 2 R T 4 V& & ATz, RIS
BR R 20 OB NN BEAIIT IRET — 20
IRFPICHRIT 25 A L H DB, TOEEITIE,
REFT—ANELNTWAEEFADOT —F T
HMbpZ el Lz, AT 4 215, A
20 MR L, 2OV EH WD kAo
oo E72. TDOH AT OIEE ST O FERES R
HE 1mm THHB, HEDOT 7 MIXV,

T
c s
e,
g




0.1mm D43 fRREICATE L=,
3. 3. 2 THORIEBEEML
SElDOHAETIZ AR OEBEI AR~ 2T

7V w7 LIALEZ REICHET D, £ DT,

SO L E % FRTE T 2 R EE S I B R
WCHEEEET S, TOXMEKE LT, PC HH L
ICERENDIRBRAFOWEB E~ 7 AHEEICX
DHHBIZIEKR M- BB TEDLLOIT LT,
B 8 Il FmR EIJLRFEROB 2T 03,
JERFR DT RO P ALE % BATT 50,
ZDPREZAT S TG E LATOR VWSS DA
LAk L, REOEBNEZ, 2T, X2,
ZNEI 6 BT oM ETHIEE 3 FEEHOR
BRI CERLZ, TORE. IR LARAWES

D BRBEH TE A O e RAE & Fe/ME D 2213 1.1 mm,

PERL72%A121320.7Tmm TH Y | JLRFRIZ
KOMEM LR DD Z ENERTE T, Z
DHEIFSES>E DRE ST HEROER 2 v
TORERMRLFAFUTTH D,

8 HEBEAEGOBRER () LXK (B)

3. 4 ZEE2EHE~MITTOHRE

ETHBRARE L DT, SO ER TR, JIE
T5 8 MITORDOFLLELZ~ T ATHEET
HEWVI) NDIEEDPUETHDL, SORDAET
BIZIE. 8 METORIE RO BB B LETH
5, BEMRHOFIELE LTEZLNDDIE, 1
K OBEBAEIZ X 5 ik L Deep Learning %
EHLZ ATIZE D HIETH DH, KEE O
ZEML TP RN T, & DHBREOFEORR
RO 3WILHGET — 2 NEHINTED,
IHHDFEDHELEIZ DWW T OMR % FEi
L7, 7%, Al |ZiX Semantic Segmentation
DO EARAIEEO LD EFEH LT,

#£ 1 XA ORI PERE O - & L O H S
EREnEBEbnsbolmntBbhs b
DTITHTfER T 5, HEL FEITRIR TORH
LA EImbikdiz,

£ 1ICRT Lo, RS EOELEITE G
R AT FHIZHEARHTE TV D1, WS
EOGAEBUE TITE R & AOSEEN T
TW2W, 2L, Al TIEHRHE TETWn 5,

Mo T, SHIDICFEEZED - AT Z H
HZ LT, EEHEMELAEEEBE X OND,

x1 BERLEEATICEDRADEE 4R

K55 B e D)

FTEHIFEH

e
= ]

!

E

3

Al

4 FEDH

ARAHE R O AL RRBROE ML EZ AR
L7z Em L, UL TORENELNT,

(1) BITH AT HHANDZ & T, AR
ZHB)CHIE A RE/R L AT LA LT,

(2) BonEREEsAEI T 7 BLICERE L,
AR R BEMEARETDHLETASL
B ZOHEbR & A b A2 KTz,

(3) JWEDERAB L, JESOKRHIZ AT
EHWSHZ & TUEMRTELAREMERD D
ZENGTINo T,




HERITEERMEVI-HHRHE (2021)

EZWHLEE

DEENGZERDEOHOHNSBERMBT OB

AN NAREL o FR R AT
INTHE T N A

Development of parts rebirth technology for stable operation of aging equipment
OYAKE Satoshi, KOBAYASHI Okihisa, NAKAMURA Tetsuya,
KOTANI Yuzi, KABE Shigeyoshi
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For the purpose of establishing the rebirth technology of aging equipment parts, we

verified each process from shape measurement to processing necessary for rebirth the

parts. Specifically, shape data acquisition by measurement with a Coordinate

Measuring Machine, design data creation, and accuracy verification of the processing

process by wire cutting were performed. As a result, the accuracy of shape data

acquisition and processing was clarified. It was confirmed that the gears used as the

target parts can be machined with an accuracy of approximately + 0.01 mm with

respect to the design value.

KEY WORD: Coordinate Measuring Machine, gear, precision
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ERBEYZEALELFIHBESZEOBRM S FEESOER
RS - BB AT - PHEB R - M HRA - LHH L

Isolation of house sake yeasts from Tsuchida Shuzo by utilization of Bodai-moto
WATANABE Takashi, HOSHINO Genki*,
YANAGISAWA Masaomi, Kushida Maki and TSUCHIDA Yuji*

FTREEY L3, BHREYVORMTH Y | i 2 EEBEEOE SEE2RET 2EINTH
%, THESECEREEY 270, UEEICE LI LZTEREY 2175720 T, J5EEE B
Z HEEL . BEERE & S s TR O RMIENT 21T o 7o, ER M bE AT E BERE A
BELZZBRICHWIZE B T 7= BT, REQRan=—z2BELELbDITE X510
T5RUANTHY, NS hao=—2FKLEbD0EZX LI W0WTERTHo, afbXk
ERHWIE/MEAZRBR TIE, FICEIK T OERBICZHEERH D ERRO LN, 72
B, BATERFEIE2TEAELEKTH -,

F—U— 8 FAEE, R & BERE. RAMAT. T LK

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.

Keywords: bodai-moto, house yeasts, phylogenetic analysis, non-foaming strain
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aRr=—OREIICEY, KEMEERE
KH/hEBRE LT,

2. 2 4 LDNAIH A%

ATEF 21X, YMESH (B~ =% X3 g/L,
FIH X RA3 g/, X7 hrbhg/lL, 7=
— 210 g/L) ZHWi=, T/hbb, AkRE
25 mLOYMES A2l 2, BR%2 —H4&F
BEfE L. 30°C. 140 rpm T24H [ D IR &
IR LT oo, FERIK1 mL% .05
(15000Xg, 1 min) L., b 7cEEKN
H5Genk H< A (X734 F8) ZHW
<%/ ADNAZHH L7,

2. 3 PCR&E#
wHOOREIESEZIC, REKMNIE
Al —"7 v b LT I74~—%2HW
L&l (R1) ., AU AT —EITIE
KOD-FX (RH¥E¥E#) Z#HW, ~=a 7 i
4L, TIOOTM Y —~ v ¥ A 7 T —
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2. 4 FHO—REBERXH

Agarose S (=v RV —r) L1X
TAE/ N v 7 7 — (BIO-RAD) # H W\ T1%
T =27V EEMR LT, PCRILK
AT —ABEBRIRE L, = F U LT
~A FTYE%L, UVEIEIC X 0 BiE L 7=
B O ROFEEFER LT,

2. 5 BELKOHERER
BT A5 mL%Z15 mL7 4 AR F
a—7ICx, BREZ B &FERL,
B0C T4l EE R 21T o2, b1

R®1 TSA4AT—DORLMEET

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'




7o BE SR % 3 Ly BfE (2400X g, 1 min) L,
KK THBRE L, BEIK1 mLzH I
L. FZZ7FrF ¥ "N—HNTRU LB &
1mLiNx CTH % L. voltex TH10R ¥
LB LE, HERICEHEZKBIZED
HLOEIE LK, XU UMICBITTS D
DEPA VKL L THELZ,
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2 (Brix 5° ) 2.5 mLIcEERN % —H4& H
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kL BOKIEKE K B A AR E
15°C. 18H %2 LA % .00y B (4000 X g,
15 min) TA{T - 7=,

2. 7 HWAZE

e, 7 ME, AARBE, =& —
X EBLT AT E S ATIE IV, ST AR 1T o
7. S ra—A, <)L h—RAX. EEEIE

sua~ 7T 7, REBIEELSEZ AW,
I AT T, BHRA (FFg~F v, A
VT INTIa—)v, gAY T I, A
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IR LTz,

3 MRLEE

3. 1 FIENBOEREGES®FM

ERAE Y 290 TIT > 722016411 H
Db AFHNDHEEL ZBER19K%Z H v,
— WO MRBREIT -T2, TORE, £T
OERBBERFIIEELKRTCHD Z EN DN
STe, £z, MEAABLABROFBEENLG, H
W2 TOERBBERIL, Ve BT
WNOEERN DR, Wil YT INVEE
PETHHA T ThHhoTm (£2) . . It
Bxt i CTdh 5 KAZEL, KAZE2, K1801/%
T7a B FOVEEESEKETH DN, R
INEA R BR TU1X2.2~3.6 ppm D EFE &
Thol, —FH., BisTEF] O E &2 —
vEKBDE, BT T=UEMTRIE = —

#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
AR W7 o s e
YDRWdelta25 O A A A
YELWdeltab O O O O O O O O
YGRWdeltaZ2l
YLRWdelta20 O O
YPLWdelta7 @) @) O @) O O O @)
% B 0 % K9% K9% K9%

O:fEYAXITHEEDHY . A

fEEY A XL OHEIEDH Y



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
AR W7 oo s e
YDRWdelta25 A A A A A A A A
YELWdeltab O O O O O O O O
YGRWdeltaZ2l
YLRWdelta20 O
YPLWdelta7 O O O O @) O O
% B 0 R K9% K9% K9% K9% K9%  K9% K9% K7%
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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
BAR W 0
YDRWdelta25 A A A A A A A A
YELWdeltab O O O O O O O O
YGRWdelta21
YLRWdelta20 O @) @) @) O O O O
YPLWdelta7 O @) @) @) O O @) @)
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£3-1 FNBRNEREBESXIO0-_—OFMOFLED

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
AR W7 o s e
YDRWdelta25 A A A A A A A
YELWdeltab O O O O O O O O
YGRWdeltaZ2l
YLRWdelta20
YPLWdelta7 O @) @) @) @) @) @) O
g B O R K9%  K9% K9% K9% K9%  K9% K9% K9%
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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
AR W7 oo s e

YDRWdelta25 A A A A A A A A
YELWdeltab O O O O O O O O
YGRWdeltaZ2l

YLRWdelta20

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

YDRWdelta25 A A A A A A A A
YELWdelta5 O O O O O O O O
YGRWdelta21

YLRWdelta20

YPLWdelta7 O O @) @) @) O O @)
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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

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

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

O fHEYA XITHEDLY . A fFaEY A XL OHEIEH Y

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 @)
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N
EN|
N
2

B BE O R K7% Ki% Ki% K7% Ki% Ki% Kik K7k
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FERE %2 BLBEL CREMZ4T 5 Z 2lc Lz,

I, BB L - E RN OEE L E
REBRTIZ, EToMRMBELKTHY, =
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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
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ffxtlhoTnWarZ EnEBExZDNT, BAE
R OTEFERERT, EANICIIRAVETH
52 &EMG, JEELKL2ERITOD 2R WE
Erbdb, EoZ EnHHIEND,

: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

4 FLo BRI A - Th b BRI S 4L 72 38 Bl B R

DA DO TR > TWDZ & BNHEM &S

WY X, A2ICET30004FEE T 1T A VR i, —Ji. YGRWdelta211Z K75 LLRii O

AIT7T XL YT N OBMITEEN HUVEBE B RRR A O TH Y, FHiRAE

FoTRVY | NEEWONNA XTI I HoZ BDEEY A XLSNOHEENH - 7o

nY—WnWx b, TOPEY OT )V a— )L e, M ERBIEEEEROFEALEE
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Demonstration of on-site brewing experiments using Tsuchida shuzo house sake yeast
and its whole genome analysis
WATANABE Takashi, YANAGISAWA Masaomi, HOSHINO Genki*,
TSUCHIDA Yuji* and AKAO Takeshi **

HEEEEROR L, HHEOBBEE EWRICKELSEELZ 525, Fxld, WHHL AW
MK 200 gD /NMEIAZRABRIC LY | L HFEEBMA SBEN>OERRBERMEZ R TBR2
h-aZ BB LTe, Flo, THBEEICEBWTLED &Y THRKS500 kgod F2 Hi g i 505k 4 E
i L, SR OE X 95200017015 (K701) (I~ 2/h-4 T - BIEITHERE A V7 IV
DRER2EL L@ ol, 26D Z &b 2/h-41%, IDOBRE L TEMRLT L LI
oo, —H. N4 E0ARO THEMN B0 ) LAEFT 2TV XD FERNIC R
TN DHZ ENTE,

F—U— N EA S IEWEEERE, MRS, =S AR

The quality of ginjyo-aroma and taste on brewed sake is directly affected by the
ability of sake yeast. We demonstrated the small scale (200 g of total rice) sake
brewing test using yamadanisiki, and selected strain 2S-4 from house sake yeast of
Tsuchida shuzo. By 500 kg of on-site brewing experiments revealed that brewed sake
with strain 2S-4 contains twice higher concentrate of acetic-isoamyl than that with
strain K701. Therefore, strain 2S-4 was named IDO yeast and practicalized.
Additionally, 5 house sake yeasts were demonstrated whole-genome analysis.

Keywords: house sake yeasts, on-site brewing experiments, whole genome analysis
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-7k 1-12/  2Kk-8 2K-22 2%-2 2-5 21-20 21F-21
HEREBEDOE (g) 55.0 56.9 56.1 48.0 51.5 48.9 51.8 48.0
A A E () -0.7 -0.5 -1.1 -12.1 -2.3 -4.6 0.1 -1.5
B (mL) 2.0 2.0 2.1 1.9 1.7 1.6 1.6 1.6
7 X/ EE (mL) 15.0 15.2 15.2 12.9 14.0 13.4 14.1 14.0
EtOH (% (v/v)) 1.0 1.1 1.0 1.2 1.1 1.2 1.1 1.2
Glucose (%) 2.1 2.0 2.1 3.4 2.5 2.8 2.2 2.4
Maltose (%) 1.0 1.0 1.0 1.4 0.8 1.0 0.7 0.8
A4 Y7 INTa— b (ppm) 164.7 182.0 178.6 172.0 165.0 153.9 155.8 157.4
Hefg A ~ 7 2 v (ppm) 4.0 5.0 4.6 4.7 5.1 5.1 4.9 5.4
N7 a g F v (ppm) 1.3 1.8 1.7 1.2 7.3 5.9 6.2 7.4
Wil = F v (ppm) 74.3 85.1 78.4 65.3 60.9 53.6 60.3 63.4
A Y TFALT7Aa—) (ppm) 58.8 66.2 65.5 72.1 64.3 67.0 63.9 60.7
E/A (5) 2.5 2.8 2.7 2.7 3.1 3.4 3.2 3.4
1% B 0 SR K9% K7% K9% K9%  K9% K9% K9% K9%

2/h-4  2/h-14 2/h-23 3K-15 3K-21  3/h-9  3/-16 3/h-22
A& (g) 56.5 49.2 45.7 52.2 53.6 55.1 58.0 54.7
AABEE () -0.2 -15.0  -16.2 -6.0 -2.7 -3.3 1.7 -2.2
% (mL) 2.1 1.9 1.7 2.1 2.0 2.0 2.0 2.0
72 BE (mL) 15.1 13.1 12.3 13.8 14.4 14.7 15.6 14.6
EtOH (%(v/v)) 0.9 1.2 1.1 1.1 1.1 1.0 1.0 1.0
Glucose (%) 2.1 3.9 4.0 2.7 2.4 2.5 2.0 2.5
Maltose (%) 0.8 1.2 1.3 1.0 0.9 0.9 0.7 0.8
AYT7IANTAa—) (ppm) 2175 154.8 1525 166.1 166.9 198.5 205.6 173.7
el ¥ 7 2 /L (ppm) 8.5 6.1 5.4 4.1 4.5 7.2 7.7 4.8
7 argE T (ppm) 2.1 1.6 1.3 1.5 1.8 1.9 2.3 1.9
FEfE = F L (ppm) 104.4  68.3 68.6 69.3 75.0 86.5 92.9 75.5
AV TFALTAra—nL (ppm) 85.0 64.2 64.7 57.8 55.1 72.3 78.1 58.8
E/A (-) 3.9 3.9 3.4 2.5 2.7 3.6 3.8 2.8
[EESIPER D K7% K7% Ki% K6%? K6%? K1k Kik Ki#%
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Wefg A >~ 7 2 (ppm) 4.0 6.8
N7 a g F v (ppm) 1.4 1.3
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E/A (-) 1.6 3.2
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Reference: K7 (Sanger) Red: heterozygous SNP / 10kb

Blue: homozygous SNP / 10kb
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