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The preliminary attempt to quantifying trace components by GC/MS analysis
using nitrogen as carrier gas
SEGA Satoshi, ONDA Kouki, KAWAKAMI Ryouei

BER IRNTREE PN v 2 — I CREBO T A7 n~ v 7T 7 EESHEEE (LU, GC/MS) I28\\ ¢,
R EBEDITICB T 2NREBENWETHHLY =4 A (BLF, Geosmin) & 2 —AF /LA VKL
FA—v (LA, 2MIB) ##lcE D, v VT HACERZEHOCERDIT 2R TZ, TOREE,
M~ 7 afhittt (LLF, SPME) -GC/MS T~y RA~—2Z (LR, HS) -GC/MS LV v £ < Oplis %
GC/MS IZEATE 7z, 512 SPME-GC/MS (2 L% Geosmin & T 2-MIB O fk HiFRFE L2 11 ppt
ThHhol=Z &5, 110 ppt LA ED Geosmin KON 2-MIB THIULE RS TE 5 Z LN REBENT,
LEDZ Ens | ORI EMIZHOWT RO TERSIT T 5 EH#HERI Sz,
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The quantitative analysis of representative trace components such as geosmin and 2-
methylisoborneol (2-MIB ) was attempted by gas chromatograph mass spectrometer ( GC/MS ) using
nitrogen as carrier gas in Gunma industrial technology center. As a result, larger amount of these
components could be provided to solid-phase microextraction ( SPME ) -GC/MS compared with head-
space ( HS) -GC/MS. In addition, considering the detection limits of geosmin and 2-MIB were both
11 ppt in SPME-GC/MS analysis, it was suggested that these components could be quantified at
more than 110 ppt level. From these results, it was assumed that other volatile organic components
could be also quantified by similar analytical method.

Keywords: gas chromatograph mass spectrometry, carrier gas, nitrogen, geosmin, 2-
metylisoborneol
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Investigation of tasting image of “Gunma’s liquor” using a taste sensing system
WATANABE Takashi, YAMADA Tetsuro, YANAGISAWA Masaomi
KUSHIDA Maki and ISHIDA Kazushige

AW TIE, BEOBEOWOREEFHMT 27 — 2 2T 570, BRBELEE—/L -
VWO ERETME RSO, RS —DOS I EITo7-, BABEIZ, MKERE TS
WCREB NI 12208, WRAMVE X328 2E 07, HERNOBABEIZ, Y0 THEY MEX
D, WM N TH D EN Do Tn, Bl B CITREE RN T 128, R
MBI AR ZED T, = RBIgBEIL, BRU., WERHEE . BRURIsR . k. Rk, Rk
THONMMEDOENH Y, Lo TWDL I ERThol,

F—U—F:HEOBE, Wt — O

In order to accumulate data for evaluation tasting of Gunma’s liquor, we collected
Japanese sakes, beers, and low-malt beers for sensory test, component analysis, and
estimation by a taste sensing system. We collected 20 of Junmai sakes group
produced in Gunma prefecture and 32 of them in other regions. It revealed that
Japanese sakes of Gunma were dry, low ginjyo aroma and rich body. We also collected
12 of beer groups produced in Gunma prefecture and 4 of them in other regions. It
revealed that beer groups varied the analysis value of acidic taste, rich body,
astringent stimulation, salty, biter, astringency.

Keywords: Gunma’s liquor, a taste sensing system, analysis
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Development of IoT prototype for small and medium-sized companies
AOYAGI Hiroshi, TAKAHASHI Yoshiyuki, KOWASE Noboru
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To introduce digital technologies to small and medium-sized companies smoothly, we developed
10T prototype system, mainly for manufacturing processes. It provides not only knowledge and
skills necessary for constructing production environment, but also encourages to substantiate its
spec genuinely effective to improve manufacturing productivity.

Keywords : prototype, IoT, digital technology, productivity, sensor, edge, cloud
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Predictive maintenance in the manufacturing process
Construction of anomaly detection technology for time-series data
ARAI Hiroaki, AOYAGI Hiroshi and KANO Motohiro
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In order to perform predictive maintenance of manufacturing equipment, we built
technologies to detect anomalies from data of normal conditions. Since various data and
defects can occur at factory, so we applied different models for anomaly detection to
representative data. As a result, we found that it is necessary to select an appropriate
model according to the nature of the data.

Keywords: predictive maintenance, anomaly detection, k-nearest neighbor method,
autoregressive model, singular spectrum transformation, Hotelling's T-squared

distribution, Gaussian mixture distribution, support vector machine, autoencoder
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Experimental production of fermentation foods brewed by Gunma grape yeasts
WATANABE Takashi, YANAGISAWA Masaomi and YAMATO Ayumi
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In order to utilize novel industrial microorganisms for fermentation food, we
isolated 120 yeasts from grapes planted in Gunma prefecture. Investigated carbon
assimilation abilities of 22 isolated yeasts revealed that they were several kinds of
yeasts, and not identified as pathogen yeasts. OGY15-3, OGY15-4, and OGY15-5 were
identified as wine yeast Torulaspora delbrueckii by genetic analysis. Because these
three yeasts could not utilize maltose, they did not brew wort. On the other hand,
they raised dough as high as commercial baker yeast.

Keywords: grape, yeast, genetic analysis, fermentation food
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Z ki, £, S. cerevisiae® HiEfE D
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H=— DN HER IS, T XA
[C6RRI > HHE L . HEEJ 205 TRF1208K
DEEDEEREZ BHEEL 72,

3. 2 EBEBORFRROELLHE

HEEL 725 E BRI, WIRMERER %
AT 2700, ETIIRBEERRE X v
FID32C API% W T FBIR O &bt %
AN D Z LI LT, HHEEL7-1208k & Mk
R1F27 Ath. ¥ 7= 72 YMS-CE; Ml B fE L
A 2T TINEFT L, HEEE
A TUWDS. cerevisiae 5. YMS-CH: i
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EBF LTI Rno 98K IXT O o
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BEOBBEEOFEESH

OGY2-4 | OGY4-4 | OGY6-1 | OGY6-3 | OGY7-2 | OGY7-5 | OGY10-1 | OGY10-3| OGY14-1 [ OGY14-3| OGY14-4
HSO—R w + + + + - + + - - +
oHoanktysR - - + + + - + + - - +
AyBA—R + + + + + + + + + + +
N-7E&FIL-JILasIv w + + + + - + + - - +
LB + - - - - - w w - - w
L-73E/—R - - + + + - - -
D-tAEA—X - - + + + - + + - - +
TG4/ —R + w + + + + + + + + +
D-TJLF—R + + + + + - + w - - +
rL/NB—R w + + + + - + - - +
2= =G LAV BRI L - + - - - - - - - - -
o-AF-a-D-F)LaALF + w = N N = = N N N =
D-T =h—JL + + + + + - + + - - +
SUR—R - - - B B - - B B - -
A/ h—IL - - + + + - + + - - +
D-YILEb—IL + + + + + - + + - - +
D-F>O—X + + + + + - + + - - +
D-)/R—R w w w w - - w w - - w
JY)teo—)L + + + + + - + + - -
L-Z5L/—R - - + w w - w w - - +
INGF/—R + + - - - - - - - - -
TYRk—IL + - - - - - - - - - -
D-AJEA—R - - - - - - - - - - -
GRS BT A . . . . . . . . . . .
D-ALFr—R + + - - - - - - - - -
JIINaAVEEN) D L + w + w w - w w - - w
LIUUE - - - . . - - . B B .
JILa—R + + + + + + + + + + +
L-VILiR—R - + + + + - + + - - +
D-J LAY IUIEEE - w + + + - + + - - +
IO + w + + + - + + - - +
OGY14-5| OGY14-6 | OGY15-2| OGY15-3 | OGY15-4 | OGY15-5| OGY15-6 | OGY16-4 | OGY17-4| OGY17-5| OGY17-6

HIUb—R - - - - - - - + + + +
oAnFIsR - - - - - - - + + + -
AyBA—R + + + + + + + + + + +
N-FEFIL-JILasIy - - - - - - - + + + +
LB - - - + + + - w - w -
L-75E/—R - - - - - - - + + -
D-tAEZA—X - - - - - - - + + + =
FGI4/—R + + + + + + + + + + -
D-%ILF—2R - - - - - - - + + + +
rL/NB—R - - - w - - - + + + +
2= =T LAV BRI L - - - + + + - - - - +
a-AF)-a-D-F )ALk - - - - - - - - - - w
D-¥ =k—JL - - - + + + - + + + +
FUh—X - - - - - - - - - - -
A/ h—IL - - - - - - - + + + -
D-VILER—IL - - - + + w - + + + +
D-FHa—R - - - - - - - + + + +
DUF—2 — — - - - - . v v w R
SJ)ea—L - - - + + + - + + +
L-SL/—R - - - - - - - + + w -
IK5FI—R - - - - - - - w - - +
TYR—IL - - - - - - - - - - -
D-AJEA—R - - - - - - - - - - -
TINIBUEEF N L - - - - - - - - - - -
D-ALFh—X - - - - - - - - - - +
AV E#N)Y L - - - - - - - + + - -
LIV - - - - - - - - - - -
JIa—R + + + + + + + + + + +
L-VJILAR—R - - - - - - - + + + +
D-5 Lo A - B - . . . B . . v .
IRV - - - - - - - + + + -
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LTWdZ ERmEmIntz (2 , 5&
7 B FEOGY6-1, OGY6-3TlL, R LS E
IRENOHBEL-KRTH Y . Bl o 72K
FEMAETITH DN, BIHEMEICIED DEMN
b5 L, HEEKREICIRFIR O G LM %R
T2 ENEELEEZEZONEZ, £12.
OGY7-57¢ EIXE o mFP L »FIH T
TRV PR I NI,

3. 3 EBBORRE

56 DID32C APITIL, ¥ Mk B R: & HE
ETHLOTHY, EfRRIEEITY 2 &
FEELWY, 22T, EEORETHEDLNAD
D1/D2%E ik & & ONITSHHE 1k o i 2 B 471 % fig
frife, 2ETOBRICEWT, DI/D2fEEE
X ONITSH#EE LI, 100%— K & 72 % [A &
FEREGEDZLENTER (K3
&N b, S. cerevisiael [RIT S -
—HbLbTFEEL T WMoz, —F T,
OGY15-38k. OGY15-4%. OGY15-58k 1%
T. delbrueckii & [Fl & S vz, AREEREIT
S. cerevisiaell DU A B EEEEREE L T
oz &nb, LELVODBEERE

PMISk b ABREICRAE SN TS, -
T, 2NH3KRDOEEIEEREZRKEERNOD
RIEICHWD Z &z LTz,

3. 4 HXBHAORE

e E LT U A U EEREW-38E &2 Uy,
SEDHROEARN B R, £
DOFEF . Brix 20° WO BMEESLRMETY
SE BRI L, EERBIIW-3E LD
LbE ey, ol ¥ ) — VRE X
W-Bth &t HECRWEBEIEAAT L2 &N
HonhErolz (F4)

3. 5 E—ILDOHE

HARA O HBEI LD S. cerevisiaell 13,
HHEME I GE LS V4 =rT T A
7T a—) (4-VG) ZEHT 20N 05,
RLEILWOOEER T delbrueckii PM13%k X
4-VGEEH LZZ 53, [ LB/ S
EOBRbH4-VGEEM T Lt m <,
WS MR nwEELLNE, £ 2
TET, RIVOOEBERTERBIH HE—
NOREE, SEIBEREH W T THD
ZtizLi=,

K3 EEREFRMICIIBSORERRE

b BiE Di/D2  |ITS Fri

OGY2-4 |Wickerhamomyces anomalus 100% 100%|BEF T FAEEBE, ERES
OGY4-4 |Kurtzmaniella quercitrusa 100% 100% | R4 H o B BfEF

OGY6-1 |Zygoascus meyerae 100% 100%|HhroxE, Oa—Ih S B EE

OGY6-3 |Zygoascus meyerae

100% 100%| Sk FE ., Oa—XHh S BB

OGY7-2 |Zygoascus meyerae

100% 100%| S FE ., Oa—RHh S BB

OGY7-5 |Starmerella bacillaris

100% 100%| 7 1245 hio BB

OGY10-1 |Zygoascus meyerae

100% 100%| Sk FE ., Oa—XHh S BB

OGY10-3 |Zygoascus meyerae

100% 100%| S FE ., Oa—XHh S BB

OGY14-1 |Starmerella bacillaris

100% 100%| T 2 Bl Ao BB

OGY14-3 |Starmerella bacillaris

100% 100%| TR 2 Bl Hvis B B4

OGY14-4 |Zygoascus meyerae

100% 100%| S ko FE ., Oa—Xh S BB

OGY14-5 |Starmerella bacillaris

100% 100%| T 2 Bl Ao BB

OGY14-6 |Starmerella bacillaris

100% 100%| TR 2 Bl Hvis B B4

OGY15-2 |Starmerella bacillaris

100% 100%| TR 2 Bl Hvis B B4

OGY15-3 | Torulaspora delbrueckii 100% 100%|fE D 28 hvis B Bt
OGY15-4 | Torulaspora delbrueckii 100% 100%| & (D 25 H i B Bt 5]
OGY15-5 | Torulaspora delbrueckii 100% 100%|fE D 28 H i B Bt 5l

OGY15-6 |Starmerella bacillaris

100% 100%| T 2 Bl Ao BB

OGY16—-4 |Zygoascus meyerae

100% 100%| S FE ., Oa—XHh S BB

OGY17-4 |Zygoascus meyerae

100% 100%| Sk FE ., Oa—XHh S BB

OGY17-5 |Zygoascus meyerae

100% 100%| S ko xE ., Oa—AHh S EEEE

OGY17-6 |Kurtzmaniella quercitrusa

100% 100%| B4 his B BER)




x4 RBHARBROFLD

ODsso IH2/—)L (%)
W-3 20.9 8.7
OCY15-3 32.2 8.5
OCY15-4 31.9 8.7
OCY15-5 33.8 8.7

£5 MAAHBROER

Blank PM13  OGY15-3 OGY15-4 OGY15-5

EEFRVE(2) - 183 5.0 49 55
FILa—iL (%) - 45 07 0.8 0.7
B (mL) 29 36 34 34 3.1
pH(—) 49 43 46 46 46
Brix(° ) 12.7 73 1.3 1.1 1.2
Glucose (%) 0.1 0.0 00 0.0 0.0
Maltose (%) 5.2 0.1 55 55 5.3
AYTIILT ILa—)L (ppm) - 100.3 34.4 36.9 382
BEEE A 73 IL (ppm) - 08 0.1 0.1 0.1
FEEETF L (ppm) - 103 8.2 76 42

IMER BB E — L DT &2 T o1 & 2
A, PMISEEO b DIE~ /L b — 2 NFH &
NTHEENRTRY, TAa— LRz T
TolxtL, SEIERIT~ /L b —Z20F
AEanTnihoiz (£5) . ORI
EWRTDHE, SEIERIEEL N —RE
et B — VEgRIE~OF H I A6 T
HbHZ EN oo,

3. 6 EHHEEBTONCOEE

BARDONAMEY TR, RIAA—A D0
HWwonTwnwsd, L2rLens, 260
TREIIERRIND 0, RIKEE L -
BTRAMEYDZIT O R D LT L
oo TORER, BMIBNYOER X X %
HnleboTix, iAEFDORIALA A —X
WMEBEO25 012 M REE T/NUNn
i &5 A 72 (data not shown),

FROBHMCTERENESTZO T, & B
HarHnwie~xroiffEz1ro 2 &I L,
SEIBEROIX. T. delbrueckii 0OGY15-3
BRcThHo, stELTHWER— =% R
V7 L RIEREERELAE (K4) ., —F
T, BEEDMFERLCLTHL-THER LWV
D W REPM13 8K & 16 18 9 R K701 8K @ i 5
BT lenodz, £, BEEEBAEZITo 2
LA MBIT B ENADSESL D
ELTEHThIOIZR L, SEIRERIZL
Sk ELTWk, —h, SEIBENO
(OGY7-588) 1X. A v b AR D Bk

1 |
- N
SRt
~ KAZEB: R WEEBQ - AESHBQ —— x| =

1 BEEBBTONCORE

W& B 2N & D Starmerella bacillaris T &
LIS, BEEDNEL XU BNES £ oz
(K1) . 7o, HEKAZER T, 4 W
DEEFBMECIIBER OB EE N E L, X
HED WX N IR NS E Ry o Tz,

4 FEDH

AW TIE, BEERESE S RENO R
HOBEL, HoNTBROMAEYML 2
DR & BB TMATIC L 2BRORE.,
— I ERVOBERLORIELIT o2, &
BRI E LN S E S BROGY15-35E .
OGY15-4%k. OGY15-58kix. Wi b T.
delbrueckii Th A EtREINT, T b
DFERFITR XD EERPM13KK & LR 72
D, E— VEEEIZIXM N Do, N
ME~ORHOFREENH D Z ENmno
2, ARIELNESE ) BRI, T v
a— LREEERENITIE WD, UL ED
FEEAE LMD TN b ey,

Bl i
HEBRESE Y BRI, BRRY A K
XS EIBREMTOBERIETCWER
W7z,
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1) Akao et al.: DNA Research,
434 (2011)
2) EHELEDS MRS EXERINE
A — e, 29-33
3) MNERMLEDL : B ABEH S 100,
454-460 (2005)

18, 423-
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FEucommia ulmoides cultivation in high-temperature regions and development of new ingredients
containing Fucommia ulmoides leaves
TAJINA So, SEGA Satoshi*, YAMADA Tetsuro and YOSHINO Isao*

FEAPIE, AEAP B AR 2T A ME— ORI TH YD . BIEA 20 m ITET HEEM TH D, FEAPOR
FRITHE S E LT ZFOE XS =Ry N nn Ui FOFRMSEaRLE LTHWSNS,
VAR DI BES RO BRI, 2022 4F 6 AIZ&IR 40 CEEBBHIT 572 & BARENT
HLRIBOBENHIKDO—>TH D, ZOXIREE T CHOMERENTE, ARRSOEFEBRD LR

U, ﬁﬁ&bfﬂmf%é ARFIE T, BER IR B CHAT 2 b L. T OHERS OEH 'IZO
WTHIE, BICHAPIEZEHTH A BHHEM & LTRR LT,

F—U— K fff, ZAZRL, F=RU Nig, Zuaa g R A V7L ALEY

FEucommia ulmoides is only plant that constitutes the Fucommia order Fucommia family, which
reaches a height 2 of 20 mV. The bark of E. ulmoides is used as an herbal medicine, and its leaves
contains geniposidic acid and chlorogenic acid are used as food. With the recent global warming
trend, the southeastern part of Gunma prefecture is one of the hottest regions in Japan, with
temperatures of 40 C observed every day in June 2022. Even under such a high temperature, if E.
ulmoides can be cultivated and the content of its active ingredients is recognized, E. ulmoides can
be used as a local foodstuff. In this study, we cultivated E. ulmoides in the southeastern part of
Gunma Prefecture, measured the content of its active ingredients, and developed Konnyaku
containing this E. ulmoides leaf as a new food ingredient.

Keywords : Fucommia ulmoides, Konnyaku. gniposidic acid, new food ingredient
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F o, #FHEF SN D HIEIT Ko THHEREME AR Ay
DEHTLEOEREBIGENVDRBD OIS,

Az EENLH 9 —2DpSGE LT, K
VAT v Abandbs, ZOoR) AT
ViALEMIE, AP ORE, B K OREIZE
FNTEY, ZOREDOE I DL EER
MHSFL T, BIAE DI 235 T
XHEVDONTWE, ZORY A V7L Ui,
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HIR D D—2>ThHDHTHDIF =Ry Nkx
T 22 &, BT, 2O Lo ihEs
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ZOMMMEMZD ZETHLWAEM 2T
HTEEHME LT,

2 A &

2. 1 HiPFE

FEAIE, BF 44 2 AICEDOBUVRIED i
FHEAN L7z, HAhof Lix, £ 50 cm THO
EAITHIAE 25 4100 mm D E S I2BWTH
10 mm 72572, Z OFAPE 3 8k % rd 23 B
TV DM 3 FEATICHE R L7c, Z oo 1
BiX, Wb R ES SR L 2 B A
OKILPER £, AT BA 7 L&E A, 3
WCHWZ X, 2016 AE D 2021 4FF T
JERF, MERIKX THY | BREAZ SR
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7=,

2. 2 HHFEOINE
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2L Bz, BETRERO%, ZORBWIZK
Ab IV T LEMZDHZETIAILRLD
B S ORI EITo7e, MELZZAILSLOD
et 5 (pH) 1. pH A — % Z W CTHIE L 7=,
Z AN K DO & IE, 25 % EMERF O B K E
27 U — 7 A — % ( YAMADEN #f
RE2-33005C) CHIE L7z, fiE L7z Z Al
SOEIETOGBIT, T2 HTDY
nr s B AEARISEFAL, Al
2L BIKONT Y X AR L,

3 # B & E =

3. 1 HMEHELS-KRLIFBREEE
REFS R BB IS B W THEE L 7ok fh oo 4481
FEHEZX21Z, 7T H 7 BICHE LR EE
K 3lzEnEhond, £, BB R
EHATORGRICBITAFMAEDHEHED
B R & OB K B O S ) A SR g
DRBERE L TH4ITRT,

M3 RELEMHFEONEEER
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M4 HAERBHEOIRIER

BB R E O A0 4 £ I2B T 5 BEHA

B, BAKELIZ, 4.3°C, 24 mm (2 H).
10.0 C, 44 mm (3 A), 15.3 C. 110 mm (4
H)., 18.9°C, 119.5mm (5 H), 23.6°C, 84 mm
(6 H)., 27.8°C. 177.5mm (7 H) Fo7=,
TRy FRREFENEL b LIS
HUNHERTA THDH 6 Aix, FHRIEN EH L
BKBENE T LD, Y==Ky FBROEGH
BIZOWTIEHEMN AL EtELEE xR,
W E IR Lo O B S, 20 e
ST, BHOMN 0.74 g, O 1.61 g,
@M 1.84 g I2o7-, WML 7-kLAPEED BT
HEY-VICEENDI =R FBROEH
i, HOT13.2mg/g. #HOT 14. Tmg/g.
H@TI16.2 mg/g 720, fMEOEI LIE
DHEAPRO LT, MSIZEDOE I
HZEOHMEELY -V =RV FBREA =
BT, ZOREREDD . FEAPEE O IR O
WEIL, EOEBLIEREL T2 LITAEMT
HHZERBZLNT,
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Lot

9.0 r

8.0
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HIEOHMFEDNEX /g

M5 HMAEOHEMEZIIHTIESITIZRY
FEEEHE



ZORERNG ., HPEICEEND S =R
VR EAREIX, EY 14.7T mg/g &R0,
IHETORED 15 mg/g ~40 mg/g ¥ &
Ko Tz, =Ry RO REESE %
%@ﬁétwmmﬁkbf\ﬁﬁﬁﬁmf
BT L&, MBULE L L CARLMEMBHL
[ R = Ry R W ﬁb%’ié@
MEVRERPENZ ERHREINTND
RKHF LT LS a\QEEH#@a
FREOBALHEINTWE Z b, 4
[BI1T > 7 75 COE I 3 43 D LB X
% 32 JSTE (26 L C D 2h B DMK U\ RE 4 A
EZz 5N,

3. 2 HMHEZELIAICHLDHEE

Az, mid Uz X 9 [ ReM: a5y
— DL LTRIUA VYT L A MEET
ZERNmENTEY Y, KBS TR LT
FEADEE I B REHE DN B BTz, T Ok
PEW)E D IR INBRB I A X7 V% X 61T
AT, ORI AT R Vs b LA
EIZEENDMEMEHIZ, RV A Y T L
IEEWT ThDHZ ENRE ST, Hihic
SENDIRY A YTV ALEWIX. trans-
BTHDLZERBRMINTWDR, — K
72 trans-1,4-FR VA4 YV T L TR,
3400 cm! A AT T RN AR K A& FF D UK R AL
Fm)ﬁ%b%h&w:&#% Z Dk
PEME X, —HBIZ EuERon, b L<
13K %EATWé EMRBEI N, Z

DFERIT. Z OREWE D KIZERT 5 2
LEFE Loz,

3650 3150 2650 2150 1650 1150 650
Vavenumber / cm-1

M6 HMHEEICETFILIHEEDED K
BIRIRARY kL

I O— KRBy RE TR, BE
100 CREETOMATRA &, 2D,
HNRKS Th D7 =Ry FEENIEEE 100 °C

THAL-BRICHREE Kb\ 2 L & R

THZEIFEELEEZ LN, /f%ﬂi/l\@&
ZIRJE 105 °C T 2 RpfmEVE  (RE#R) & . n
Bl () &L I ENERME LI AR
WIR A7 MEKTICRY, £, Thb
AR NIVDFEAXRY MV ERK TICHERET
Do ZORMBBILA ST bV TiX, HHK
1670 &Y 1110 em ' WL AR U2 LT
L. ZONHORER, 1056 CoOMET &
V. W 800~650 cm ! fFIUT KON 1250~1300
em ' T ORI EDME T L7z, L 800~650
em ! IO TFIX, KOERBIZELDEEZD
iz, —7H. W 1250~1300 cm! fFIE DO
Wi, =Ry FBERES > OBRMEE 4
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Establishment of Evaluation Methods for Soldered Parts
HAYASHI Yawara, YAZAWA Ayumu, AOYAGI Hiroshi
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Accelerated testing of soldered parts requires a long period of one to three months. Therefore, by
predicting the damage location in advance using simulation, the development man-hours can be
greatly reduced. However, some companies have not been able to conduct simulations of soldered
parts due to reasons such as the time it takes to acquire physical property values for simulations
and the lack of personnel who specialize in simulations. Therefore, the final goal is to construct an
experimental evaluation method and a simulation method for the soldered part. In this report,
establishment of the physical property acquisition method for simulation and selection of an
appropriate creep model were investigated.

Keywords : Simulation, Norton law, Creep test., Lead-free solder
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Verification of extending the mechanical lifespan of bobbin winder and investigation of necessary
measures for regeneration.
Okihisa KOBAYASHI, Tetsuya NAKAMURA, Satoshi OYAKE
Hiroshi SAITOH, Hirohumi SAITOH
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Some of the equipment used in traditional textile manufacturing is currently facing difficulty in
obtaining replacement and repair parts due to the manufacturer's withdrawal. The pipe winding
machine, which is the subject of this research, also has no prospects for repair or upgrade, but it is
an essential machine for textile production using shuttle looms. If it stops operating, it becomes
impossible to install weft threads on the shuttle of the loom, resulting in a chain reaction of the
loom's shutdown. Therefore, this research aims to prolong the lifespan or regenerate the pipe
winding machine to continue its operation. To achieve this goal, the means were verified using 3D
CAD, 3D measurement machines, X-ray CT, and other methods.

Keywords : Bobbin winder, Shuttle loom, 3D CAD. Coordinate Measuring Machine, X-ray CT
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"Visualization" of "Umami" Using Taste Sensing System
Tetsuro YAMADA, Ayumi YAMATO, and Ryouei KAWAKAMI

R —2HWT, YTV ERAET D LRI, BBEO VX I URETR 2 &
THZIZLETHREMREZRD T, Yo7 VOREENS., ZRICKHIET H 7 VZ I O

JE &R,
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A calibration curve was obtained by using a taste sensing system to measure existing

glutamate solutions when measuring samples. From the measured values, the

corresponding concentration of glutamic acid was determined, and a measurement

method was established to express it as " amount equivalent to umami " The synergistic

effect of umami was measured by a taste sensing system. And a method was studied to

find a blending ratio with high synergistic effect in a mixed system without sensory

evaluation. Nine levels of samples were prepared by blending dried kelp and dried

bonito flakes. The synergistic effect of umami was particularly high when the ratio of

dried bonito flakes in the mixture was between 50% and 70%.

Keywords: taste sensing system, umami, synergistic effect of umami
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Construction of a simple remote monitoring device by Low-code development
ISHIGURO Satoshi, ENDO Nobuhiro, KOWASE Noboru, MACHIDA Kohesi,
KUROIWA Hiroki, MIZUNUMA Kazuhide, SAITO Hirofumi, SHIMIZU Hiroyuki

A T3ERBIR I RE SN TV 2B T B OIRE 2T b HEGE L TODIEREZ RS §7201C
m—=— FBE%EY —/1 [Node-RED] ZFIH LT, flis =M HIEE LM LT,
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A simple remote monitoring device was constructed using the Node-RED low-code development
tool to reduce the workload of repeatedly checking the status of testing machines installed at Textile
Industry Experiment Station.

By installing a sensor that detects the stoppage of the warping machine or the artificial weather
room and notifying Slack from the simple remote monitoring device when the stoppage is detected,
it was possible to know the stoppage without going to see the test machine directly. As a result, the
time to check the status of the testing machine was reduced, and the operating rate of the testing
machine was improved.

Keywords : Low-code., remote monitoring device
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Basic Study of Metaverse Utilization in the Manufacturing Industry

MITSUGI Hironao, MACHIDA Kohei, KOWASE Noboru,
KOJIMA Kohmei, OGINO Naohiko, KABURAGI Tetsushi
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In this study, we conducted a demonstration experiment on the Metaverse with the

theme of factory tours and industrial robot training for the utilization of the

Metaverse in the manufacturing industry. In addition, we conducted a study of space

construction methods using Unity in order to conduct a basic study for the

construction of a metaverse space. Through this study, we were able to create an

application that can display 3D model data and point cloud data on a VR device.

Keywords : Metaverse, VR, Unity
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Breeding of non-foaming Gunma G1 yeasts to produce high-quality sake
WATANABE Takashi, KONDOU Yuichirou, and YOSHINO Isao

BEEGIEER (G1) &, BB E@RECABEEN T ORERME OFRETH D,
L2 Lans, GLUIELAAREEBEFTORBIT AO@ICRAEL, Blaz®ElRT2HEEHEE LD
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X, GID BN -GS ZMHERF LB L2 L, ERALEIT O THRET S,

F—U—F (5. BEEERR., B, 0L

Gunma G1 yeast whose fermentation ability is strong enough for Standard-sake
and Honjyozo-sake making, is a Gunma original sake yeast. However, G1 attaches
COz2 gas and produces layer foam that covers the surface of moromi. Thus, when G1 is
used, the brewery workers need to clean foam off their tank walls. Therefore,
distribution of G1 for sake-maker stopped about thirty years ago. On the other hand,
because recent local sake trend, an original sake yeasts whose fermentation ability
was strong, was required from sake factory of Gunma prefecture. In this study, we
attempt to obtain a non-foaming G1 stain.

Keywords: Japanese sake, Gunma sake yeast, fermentation, non-foaming strain
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Wiz, Fz, BKIZKEKRKEZHW, 4,
7. 10H B1210 mL¥2BKE1T- 7, f&
AR E15C, 190 %I i & 1= 0 4 B
(7000 X g, 15 min) TAlTo7-, Z2E., ¥
FEfR B O OIAN D O 2 B L.
T LERDE ) DO REHE HIT - 72,

£1 aoltXZRAVWELEAARS

R 1B 2B Bk F

H H
%k (g) 200 200
K (g) 40 40
B2k (g) 160 160

# K (mL) 12 68 252 30 362

2. 5 HWAHE

Fepe, 7 ME, BARBE, =% —
VX E BT AT E AT iE IS e v, ir a2 1T o
oo Zva—RA, =L h— A%, E@EKE
sm~w NI 7 REBITEBHSE O,
D EAT T, HREy (BE—F v, A



x2 MK kgDEAHES

R —B B B Bk g
ik (g) 100 400 500 1000
# >k (g) 400 400 800
#k (g) 100 100 200
HAK(mL) 61 69 560 660 200 1550
I (C) - 20 15

VT INTIa— v, BEEEA YT IV,
T sz F, A YT FLTIa—))
X, ~y FAX—=2HF A7~ /T 7T

ST LT,
2. 6 K1 kgD/hMtAAHERIZK S
BERAER

2. 4D afbkEH O /MEA R BR T
B L7228k EHERGLICKH L, HA AR A
P332 21T R T ik 304 PE BE S IR B B Kk 5B
JE50% K5 K & W 72 # k1 kgD /IMEA B3R
B AiT o7, =X A (Brix 5° )
2.5 mLICEERZ A& FH#EMHE L, 23C T4
HEI#EREELZIT o7, 2O EKRL mL
(2 R R K60 mLEM 2726 0%
WRORDY ELTHWE, BXKiX, ~A
G (e Bhps) M L CiBL
b xHWio, BokiE, k% I235% %
KFELRDEIICRERAKL, HETAELEZD
OEMH W, BAKRITAKBEARZH W, 7. 10,
13, 16 A BEIZ50 mLT 2iBWKEZIT > 7,
A BB EIX8~20C TR AMICEL S &
7=,

2. 7 NRNAAybrTSUHABREE

2. 6 TiEHK LZG1-2278 X O#HKGL
WZxt L. R on A EERE S R PE B R (60% 4%
X)) ARV, R3ICARTE A THR K60 kg
DRBPEEE 21T o7, BERFOILKREEEIL,
BT X% A (Brix 5° ) 15 mLT23C., 4H
MFFEERICIVITo T, BKiE., ~1G
(B k2 Bhps)E) A#FBE L CRBL -

HOE W, KO KRIZIERN32%.
TRN33%., B A32%I1C72 5 koL -,

B, WEEEORKIZAKEAKEZMIL (Y
VT KFEH VY U LL.0 g/L, Wik~ 7 x%
YA - LAKFI®O0.2 g/L. HibF FU
253.0 g/L) . ABE24 mLiNx C5H M O H
HiEEEZITo 72, £72. bAHRDRAKITK
BAKEHWEZ,

2. 8 EHRE

2. 7TTRAay T NS
ITo o ®pBEIC >V T, BEEEEXEINE
24—k B 24 CHBEMREZITo -, MmikiX
20CICtR B, RN 2 H W ThRIEDRKR
A RFAMG & R 2 B L 72,

2. 9 ZEHEERAER

2. TOXRALay T NlBREESE C
A= fEmitk (G1-227) 2 Hv., S 24
ERHREERLE A, RERELLHLH
W72 K8k 1800 kg S5 HIBE 1 5Bk 2 1T - 7=,
MEEEXHNTE ¥ —CEBROILKE# %
TV, W O EEE I il &k XStk
fias U7z, WRE., HEL LB, AR
X B A B DB E O IRE % 1E 5 LT
1T-7,

3 HRLEE
3.1 BEGESOEELL

BN ESRE R T 2 01X, B
X2 TWAbRBHT ADIWIIWNEFET DX R

®£3 NAOY TS FTORRAAREEHABEH

17 £ IR i s RS Bk Bl
wok (kg) 3.0 10.0 19.0 28.0 60.0
oK (kg) 2.0 7.0 15.0 24.0 48.0
Bk (kg) 1.0 3.0 4.0 4.0 12.0
Bk (L) 4.0 11.0 24.0 42.0 15.0 96.0
W (C) 18 12 8 6~12




JBEAwalZ WEREICEN S EL72HT
HHZENMBENT VWS, ZOk, ik
BRI RERIRAE: B CHIE S WA Y
BRE2TZT7 L —ya VL DI A S
THREL, BRoBEREPICIE LKL E
MBI A FEN. Froth flotationis TH 5
(K1) . REOHEIEN6EIRIZIX, BHR
TEYDPBEINTEZLEOT, WELEKED

e K ESELERTZOICE 520 KE K3 IMAARABRTOEEKDEKF
(8 1EH) L. & LzEXEH D F )

5240 = — DO HBEAZ T - 77, 3. 2 afltXkD/IMMERAARAERIZKD—
Bonlao=—0 R THRELKNE D RER

NEHBIT D720, Awal ¥ /87 B DS B AT o T2 AK-RUPBPoroBEBIZL DM

KMEEZFFSZ L EZFH L FENRK-N BHIFETIE, B &G FRIVKREIC X
PURBICE AWM @EMNETHD (K2) | > TClHHAwalZ EH L TR W En”b D
WA DRI B CFICBITT 2720 I1C K DT, BHEEEZ L TWVWDHAREMENRE > TL
FRBWIC 2% 0Tk L, Ja 8 LRIE KM £9, 0D, {WELKOMKRE L BRIE
NAWLTWD, ZOHEICEY, 240= PEE ML ERT 272012 afbkzE iz
OD=—0OHN 51338 = — % {8 L HIABRBREZITS 2 &2 LT,

BRE LT L, R L2180 EMikIL. W big
Froth Floatationik T4 & 4L 72 2408k @ MLk THDZ ENERTEZ (X3) ,
FIZix, DTS L»EELENE £ o, EEOHMEICHDL ERB D, IMEA R
TN, ZHIFHEGIEERO FRER CITVE M LA R IIBAR K 0 b R EE T
NN, BAE VORI EEL - NEL, BREBVENSZL 2o ERL
o EBEzohb, 7= (£4) . —FH T, KEOFRK G DX
PR KE <, B LUGBREOMMARRE TR
ERMENEDY LT W L b HREINT,
BIEGL & R BR o B i e ME 2 7k 97 G1-79,

G1-227% % L 7=,
3. 3 HEERRMBBXERZTAHUVL/AN
HRAHRAERIC K 5 ZRER
SElTIBIR L7 28R & BRG1 A2 H W T 2R A
ZHWT/NMEARRABREZIToT, THET
=Tk, kK1 kgD /MEIA BB O
FEhi A7, BLESLEDIH 7 A
TTTTTLIT WMEHWTEBRFEZRF Lz, B, —
X 1 Froth flotationik®#kF BEHDOMIARLTIE, BEEIRARIOKEE
B L. 300 mLEDH 7 AR TIT WV,

- CBRBISH T AR L TR LT,
BB R, H RPN S OB RERHS

MEYM  AamLk I o fo, BEEREME (£5) X F R

T oy NG EEKGL-2270 503, BIKGLIZHE
WHEE ZHERFTE T D LI LT,

3. 4 K48y FRT—LTORKRE
& E o & A

GlDHAHITHOWT, #%E6H BIZIEA
M2 K-_UEVEBZRWESHER —APMEFLTEBY, BEALPETIZSNT




4 oltXZRAWVWENMAARBOBEREDOET LD
EERHLE BAEE BE  FIEE I4/—L FLI—X TLb—X 'f}gi’}'f E’Fﬁ‘il‘/ 7 ﬁz;'_igg BEBATFIL ;;jl;i};t E/A
Gl 717 5.1 28 2.1 19.1 17 08 2518 74 12 1300 1025 30
G1-1 730 -20 25 2.1 197 16 07 2738 87 12 152.0 107.6 32
G1-22 725 -15 24 23 193 16 06 2768 89 13 155.9 109.7 32
G1-33 733 -20 24 22 196 16 06 2734 8.1 12 152.1 107.2 30
G1-56 729 -10 25 22 193 15 06 2756 9.1 12 159.9 106.4 33
G1-79 716 50 25 2.1 190 19 08 266.3 89 09 1492 106.7 33
G1-112 73.4 -15 25 22 190 17 06 2768 84 13 1534 109.3 30
G1-128 73.1 -24 24 23 193 17 07 2734 84 12 150.9 108.2 3.1
G1-171 729 -08 26 22 196 17 06 273.1 8.7 13 1584 1045 32
G1-205 733 -40 28 20 185 17 07 2584 55 12 105.0 100.2 2.1
G1-212 73.1 -24 25 22 193 18 06 2686 79 12 1480 107.2 30
G1-227 737 18 25 22 195 18 06 269.9 80 13 1424 106.1 30
G1-231 728 -05 25 22 192 17 06 280.1 90 13 164.4 107.7 32
G1-238 722 -08 25 22 193 17 06 2023 94 14 1576 108.1 32
(g) ) (mL) (mL) (%) (g/100 mL) (g/100 mL)  (ppm) (ppm) (ppm) (ppm) (ppm) =)
LERELTOWE ([4) , £7-. REEHN }L. Ay b A= TORREEET

. A—AFIEFH UL TVWE, BFHE
MITOEOOMHERY Eipsie, T — XX
BT D0, AL EMKGL-227I2D 0
THIREFRBEO L AHARWMERLTEBY
G1D @ W T T & B 72 B 1 R MR & HE FF
TETVWOIMENRG LN,

¥, G1-2270 5 BR EE & O A FE A 4y
XGL1DO LD EIFEAERLUTH -T2,
AT INTIa— LT EDICIM 6T
Wiz (%£6) . afbkE AWz /iAot
BRcik, B LEMKEZH IR YT
INT = EELS BRDOIBEMIZH 2T
D, RNy hAF— L TORREES &I
KT HiERLER->TND,

U —B24 CERRRAEEZIToL &
ZA, G1-227TO R BRBESE W X BHK OB D
CIFERISETHD LWV ) FEmRICEL -,

INMEIA A B (R4, 5) XA v b
2= Ol BEgEE (£6) Tk, 1 V7
IAT A= LDOENGLE GL-227 & 5
LTWBEBGNAE LT, Tk, /AMEiA
H R BR TIXG1-227TO EE WD & DO G
WCHERTEL, BENAREIEALTHD DI

DRBEFHEIZFR L ThHom2, BRI
DERFMEN RS> TNDZ ENEEL T
WaHEEZLND, ZTDIENDL, /IMEIA
HABROFERZ T TR CcES, M
v N R — b O R B EE & O EAE DS iR
Shiz,

3. 5 EHMEEHRICKSHNE
NAvy bRy —LoRBREES X, B
R VR P B R 2 O 72 WK E & BRE L T2 A8
MR ERALSED-0I120F, HEROW
K& W CHEEGE O % & - TR 2 2
ERnbbH, 2T, EFEEEKRASHTE
HIRBREEE 21TV, BEIDR RO LN DL AR
FE TP DN T v AR D 5D HKTE
ZRIET DLk otz, B, AEEERE
WWIEHBERELRE A (NI XL
Te) . MCKIEICIEE LR E VT,
Mk GL-2271%, (AM) B ARRESE W
ENPDEMENTND X L IHIDPWVNTERX
EDMPWVIER EOREENICHA R <, A
BORWHIREZRIET L &N TE
(R7) . LEORRER»S, G1-2271%, #E
FMERIBETH D LI S Tz,

x5 BEFERXRZAVENMAAARZIIWEOTFLED

EEELE BABE  BE  TUBE TS/—0 UAa—R IR L LSNT EEAVTS DTRET ggog, CITNT g

G1-5L 308.7 7.8 29 1.1 16.9 03 0.3 250.3 10.3 15 209.0 88.4 41
G1-79-5L 329.4 6.3 3.0 1.2 16.5 0.3 0.3 252.3 9.9 11 173.6 87.1 3.9
G1-227-5L 3214 8.4 29 1.1 171 03 0.3 2532 10.0 1.9 172.7 90.8 40
G1-8L 310.0 9.5 29 1.0 16.9 0.3 0.2 246.1 7.6 1.2 136.6 88.5 31
G1-79-8L 315.2 9.0 29 1.1 16.9 03 0.3 2452 8.0 038 159.2 87.8 33
G1-227-8L 3125 114 29 0.9 17.3 0.3 0.2 2544 9.2 1.4 166.1 89.9 3.6
(g) ) (mL) (mL) (%) (g/100 mL)  (g/100mL)  (ppm) (ppm) (ppm) (ppm) (ppm) )



iE(C) RIBY 4245448 BMDIE
25.0 p— 60.0
——— { 500
200 | A 400
P o ; J 4 30.0
15.0 N 200
\ ==X - { 100
10.0 Ed 0.0
Z < ™ { -100
50 = -20.0
4 -30.0
00 -40.0
A B &8 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35
|_BIE bl I -1 2 3 4 5 6 7 8 9 10 | 11 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20 | 21 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30 | 31 32 | 33 | 34 | 35
BE 114(133| 82| 69| 62| 86| 76| 92|105|11.6[122[126 127 [130[130[122 114|102 | 83| 72| 55
R—A 5.1 49 32 1.0 -03 -10 -15
M 0.0 0.0 0.0 0.0 0.0]-51.0 0.0 [-49.0 0.0]-32.0 0.0 00| -98 0.0 26 0.0 98 0.0 0.0 145 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
ﬁrg 13.015 16405 1 99 05 21 504 215 02 21 308 2127 01
T_EEII%E*MMWW 00| 00 gDAZ 0.0 g;} 00 g;; 00| 00 ?072 0.0 ?373 0.0 3:& 00| 00 ;#‘:f# 00| 00| 00f 00| 00| 00| 00| 00| 00| 00
Fevem
e
JBLVK 30 30 30 30 30
K4 N4y FRT—)LEBEEDNDGCDE AAHFBE
=6 HEEEHEOZERS x7 EHEEABRBEORSATOFLED
Y D] G1-227 G1 AEEEH b i
[EN=psE)) (€]
BAEE (-) 148 144 B A () 59 14
BERE (mL) 1.9 1.8 BEFE (mL) 18 22
PI/EEE (mL) 11 11 TH)—)L(%) 195 178
Ig/_)[/ (%) 170 168 ﬁ‘)bj_x(g/u)o mL) 13 1
7 )ba—2 (g/100 mL) 0.9 08 2 JLk—Z (/100 mL) 05 0.7
¥IVE—2 (g/100 mL) 0 0 AYFILT LA (ppm) 171 202
<TIL+4JL (g/100 mL) 10 08 BEBE A7 2L (ppm) 33 39
AYFZJLFILa—)L (ppm) 152.9 162.0 HFOVEETFIL (ppm) 12 19
EFERAV T 2L (ppm) 25 25 ErE& T 7L (ppm) 944 119.9
HIOVETFIL (ppm) 07 07 AYFTFILF La—IL (ppm) 66.3 706
AYTFILTILA—)L (ppm) 484 499
E/ALEL(—) 1.7 1.6
Eill i
4 FLo ARuFgE D —EIE H’%@Lﬁkf"ff )
n%ﬂ2$ﬁ%¥%?%&fﬁt/5 2N B Rk
ARMFIE TIE. FEBE T D98 W BEE GLEE R FIMFZEIC L ki L 7=
WCHEB L., BN EEE R 2 R L 727
LA E BB OFZALICE Y A TS, ik X ik
EHEKEGL-2271X, XA 2y N RS — LT 1) kBl &5 ERISEERE IR T ¥R
O R BREE . VT R R NS A o SE R BRIG A st s . 39-43
RETH., Bk HAEBWIEERET 2R 2) HEAWE RO SRR 244 BERE RS PE £ B
L., EHEMEZNZ ERBOLNLTE, T X —WFE A 38-41
NooREREZE FE 2, HERBESEHE LD 3) HFINFRKER S : HAMEEHSZE 67,
Haic kv, G1-2271%. Gl01: M4 L C 968-979 (1972)
SR4AFEE I EHM L, BRNEES LI 4) M) KEE S b= &AW 11, 216-

AT 52 &lCmoi,

224 (1973)
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Study on the mechanism to repress the canavanine sensitivity of Gunma KAZE yeast
WATANABE Takashi, SATOH Katsuya, Oono Yutaka and TAJIMA So

BHEF O LRI B F LT, BN A

FIZER SN D P,

% IR FE PRI

U= R, WA=

RO TWATZD, TOHIBME Th 5K
FEAELRVWEBOBENED SN TWD, RIJEFEAEEBERIT. 1T =
HERKAZEBE R N =
T, BERKAZEERHOT A= BB L T X =D AR,
TAZOWTHRNT Uiz, £7. 'L L= it PERE D £ Al
CHWENDZ EWCHEB L., BEBKAZERE R3S L7-CAOES M 2 1ERk L 7=,
. RBIFAEMEEE, TLX =

> % fE

VIS MENIRE SN TWD, £ 2 TR

IILE:'TJ‘HQTF%LJE{E
Wb hnWrEoic 7 kre—n

Because ethyl carbamate, included in sake, is considered as probably the cause of

cancer, breeding yeasts which do not produce urea, a precursor of ethyl carbamate,

are being promoted. Although, non-urea producing yeast strains can be selected as

canavanine resistant yeast, the growth of Gunma KAZE yeast cannot be repressed on

the CAO medium. In this study, we investigated the arginine and sulfur metabolite

genes and arginine uptakes of the Gunma KAZE yeast. By focusing the use of glycerol

as a carbon source to prevent cerulenin resistant yeasts acquiring multi-drag

resistant, we improved a CAO medium suitable for KAZE3.

Keywords: Japanese sake, canavanine, non-urea producing yeasts, arginine

1 FL®HIC

BEEKAZERERHIZ, (AM) B ARBEEE
SOEWBERE X 9 7219015 (K901)
I L, B L= EIlc LD BREL
Tch7m B FVEAEEEKRTH YD,
HERNOBEESHICELSEML WD,
EZAT, BHEPIZEEND I AN UM
TFIL, BBAER DN TWD 2D,
Bl OWNEHREDHITICRDEEXD
NTWab, BRI U Fid, BREM
JANTT VX = & F V=T L RFBITH
L., TORFEEHBMBFOT L a— b
e L CAEKT D, HBHFPFOI AN VR
TTFNANEGEE T A0, RFIIEEE
HRERNERAWDZERNERTH S,

£ AL % B 4R
s B B 50T O 70 DA R A 6 0 R T 0 PR R 2

DR %~ X, AR OHEDICLD, T
NX=vOT FTulZPWEaEThD T N=
o CAOB: M 2 H Wi- @k FiEIlc kv
HEKAZER: RE2%5 (KAZE2) OJRFEIEE
FEMALER AT, Lol @iEofM
BCIEAEBTIME NI <, BFR=
VBB A W L E X EFEIE O D
VXN EIVBEETH -3, METORRE
AR A Z BERYNBEH T #E L C
R EICL, X = AL =F
YOWMEE NI LTl ZE CAORS Hh %
HWwasbzZ & T, KAZE2OEFZMA 5 2
EMMHRE L o T2®, Fo, HRAR|IZXK
HKAZE2D JR R IEAFEVERR L, HBE 18
THRokd, 2T, A FrE—2xHW0
T ERFRMBIZLD BEHORKRT LR
WKAZE2D JR FZIEEEMEK Z TGO L, 5
Rzl L Tnas,



— 7. BERG IR B BRI, BEJS KAZERE
15 ~4a57 0 <, BEBR2TEER
(No. 227) », BEBEG2EERNOLR ENH D,
BB KAZERE R O B F 8= VB2 3 2
ODILTWARKREZ AT 2 2 &1, o
RS R B B R O SR RIEEEMEAL Z HEHET D
T, FROMBEERORFEIELE
M I EE R E R S 220 | JFE O WS
i OMEHEIC N D & B 2 T2,

INFE TORMRESLEFDOHREND
BEEKAZEEE RO B F = U M3 2
BN TWLHFHKELT, LFD2oDZ &
DR ELTEZLNRT,

WA 7 v Vg F v E A PEL O TR
THT > ~EMSKHIZ L » T, Eigs
B FFAS2OERTZ1F T, T/¥=
VAR B E BRI b ﬂ“ﬂﬁi‘)\ofu\%)o

FR@ A1 F N = AR 2 1T 2 58 fLER &
IRE IR 72 < twv%ym@m
EHBEBOBETFAEASS LTS,

ABFIETIE, L2800 % 1T
S, Tl A Ay E—2BHEICLY EE
KAZEE: 135 (KAZE3) o R 3 JF 4 pE
CICER YA D THET S,

2 RBMHLEAE

2. 1 @#HES
HERMABR CH HKAZELI~KAZE4,
No. 2271%. RANFEKLIZHEML TWDH AT
YhObLDOEMEMH LT, KAZE1D BLEKIL,
Wk 44 FEICHEAT L C W 72 K901-H4BY ©
O, BEEFELTWEZELDEH W,
Fo. ) BEERAMER NS HEL T
W 72 720 72 K901-RIB, K10-RIB ¥ & O
K1701-RIB% f v 7=,

2. 2 EEEFOEIEN

KAZE1~ KAZE4, K901-RIB® »7 / A
DNAiZX., Gent 5 < ATM R A (High
Recovery) (# h 744 (&) ) %
FAwnwTHit Lz, KTI01DO AR 7 7 L5 #®
BRI, TAWF=2 b TV AR—Z —#EI5
F+CAN1: 7 VX S — VY iEfz+ CARID L
600 bp. Fii300 bp% & teilEis + W A
EWMIECEXX27 94 ~— %3t L1
(£1., 2) ., PCRJSIZ. KOD-FX (3
A (R &) ZHW T To 72,

&1 CANIRTZ4<—

NAME Nucleotide
CAN1 F -600 5-GCAAAGGCCACAGAACCGTATTCATG-3
CAN1 F -50 5-TCTTCAGACTTCTTAACTCCTGTAAAA-3
CAN1 F +500 5-CGGCCAATGGTTACATGTATTGGTTTT-3
CAN1 F +1050 5-TTCCAAGAGCCATCAAAAAAGTTGTTT-3
CAN1 F +1600 5-ATTTTCCTGTTCTTAGCTGTTTGGATC-3’
CAN1 R +2073 5-ACGAAAAATGAGTAAAAATTATCTTC-3
CAN1 R +1523 5-GATCGTCATAAATGTGGCCGCATAATA-3’
CAN1 R +973 5-ACAACTTTTTTGATGGCTCTTGGAACG-3
CAN1 R +423 5-CACCCAAGGACTGCGTGACAGAATATG-3'
CAN1 R -127 5-TTCTGTTCCAGATATATACGTAAAAAA-3’
x£2 CARIRTS54<—
NAME Nucleotide
CAR1 F —600 5-GATTTTTACATACCGTATATCCAATT-3'
CAR1 F -100 5-AAGATCTAAGACTGTTTCTCTTCTCTT-3
CAR1 F +400 5-TTGGACAAATACCCCGATGCTGGTCTT-3
CAR1 F +900 5-TGAATGTAACCCTGATCTGGCTATTCA-3’
CAR1 R +1302 5-AAAGGCCCCACGGTTGGTGCAAGTGG-3'
CAR1 R +802 5-GTAGCAGGAATGTATAATGGGTCTACA-3
CAR1 R +302 5-CAACTTGGTGGCTTCACCAACCAAATC-3’
CAR1 R -198 5-ATTGCCATTAGCAGCACGGTGCTTTGC-3

PCREW X, NucleoSpin Gel and PCR
Clean-up (% 7 7 N4 F (%) ) ZH
WTHRHRBE L, KB LZPCREDYIC
BigDye Terminater Cycle Sequence V3.1
Kit (Applied Biosystem#:#) % T
HOCEM L2k, =% ) — kRIS
L VR L., ABI3100 automatic DNA
sequencer directly (Applied Biosystem
3 & MW THE ARSI o AT 24T o T2,

2. 3 FLX-ZUBMYRAAHER

AiEE Tk, ®EREIZ5 mL OYME H

(BERE—=% 23 g/L, £Fx=F A3 g/L, -~
7 b5 g/L, Zva— %10 g/L) %Mz,
BEREZ — B4 ML, 30°CIC T24RF M,
150 rpmD IREEE R 21T - 1=,

AKE:# 1T, AOE:#t (YNB w/o amino
acids and ammonium sulfate 1.7g/L.
F N =F UHEEH0.84g/L, T X = Ui
fe ¥ 0.21g/L, 7 v 22— 2 20g/L) . 7=
IXYDE: 1 (BERE— % 210 g/L, 7 /L= —
A20 g/L) 30 mL%300 mL&E =77 X

TN A, PR A KIZE R U 7 AR 28 K
30 pLZ#FE L. 30°C T200 rpm® IR % 5%
BEATo T2, B 12, 24, 320F[ #1285
R 21 mLEEE L. & A8 5E & %2 ODseo
THE L, £, =L B (10,000
rpm X 153 f#) © 7 L ¥ = E % OPA

(o-phthalaldehyde) &~ &A k& T A% E



RAb-E e B X0 T LT,

2. 4 REFLEEMEKROERAE

BERF IR A MR E v e — A AT T T
AV E —ICEERE, WMEFAY Y — LA
ICREBL, W7 PR TLEREE ST H D
A A E— AR E Lic, BT
1 & IRF & - S H BF 28 BT TIARAIZ C©, AVF
A7 hrEHWTIE LZREA A
v — 2 (12C5+, 220MeV) #%#200~300 Gy
DR TR L,

10 mLOYPDH i (BE R = % 210 g/L,
N7 R 20 g/L, Zr=a— 220 g/L) &R
HECEHZIN 2, |IR CHEIC L D RIEE &
Z 3WEIAT o 7214, .04 B (3,000 rpm

M) XV EEZEN L2, EHRE
ffRAL B X, MEFZYNBDE:H (YNB w/o
amino acids and ammonium sulfate 1.7
g/L, 7 )va—2x20 g/L) %5 mLilx CTH
K% L. 30°C T150 rpm® R 15 & %
BIFfAT o 7o, b N5 # i 2 KAZE3H
B CAOR:Hi (YNB w/o amino acids and
ammonium sulfate 1.7 g/L, » 7 X=V
5 mg/L, 7 N=RifRET7.5 mg/L., 7
X = AN 0.105 g/L, A =F Ui
We¥50.42 g/L, 7V &w—/120 g/, #X
20 g/L) Z&Am L7z,

TN = e L e S B CAOKS Hi(Z
BB LEMERIC O T, Argiiit (YNB
w/o amino acids and ammonium sulfate
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