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Construction of a remote witness request testing system
MIZUNUMA Kazuhide, TAKADA Tohru, ENDO Nobuhiro, KAWABATA Hirokazu
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Using a web conference system, etc., we conducted a trial of remote witnessing tests, comparing

communication tools and communication lines to verify the possibility.

Keywords : remote, request testing
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Embedding Al in production line using edge computers
TAKAHASHI Yoshiyuki, MACHIDA Kohei
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We propose Al visual inspection using edge computers and open source Al in order to reduce
the cost of system and stabilize processing when introducing Al visual inspection. In this work
we developed a prototype of Al visual inspection system using NVIDIA Jetson series as an
edge computer and YOLO v3 as an open source AIl. We obtained inference speeds of 1.28 sec
and 0.33 sec on Jetson Nano and Jetson Xavier NX respectively for 512 X512 images. We will
apply this technique to the production lines of small and medium-sized enterprises within this

prefecture.

Keywords : Edge Computing, Deep Learning, Visual Inspection
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Advancement of submicron area analysis using FE-EPMA
USHIKI Ryuji, ISHIDA Kazushige, TOKUDA Keiji, YAZAWA Ayumu, KUROSAKI Hirofumi
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Spatial resolution tests were conducted in order to understand the performances of the
field-emission electron probe micro analyzer (FE-EPMA), which was introduced to our laboratory
in 2020. The FE-EPMA was found to have 30 - 40 % higher spatial resolution compared to the
conventional EPMA with thermal electron gun under normal elemental analysis conditions. A
FE-EPMA mapping analysis for the cracks in an austenite stainless steel plate showed a
sensitization (i.e. chromium deficiency as precipitation of chromium compounds along crystal grain
boundaries), which was difficult to observe by the conventional EPMA.

Keywords : FE-EPMA,spatial resolution,beam current
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An attempt to quantify the trace sulfur content in organic material

ONDA Koki and WATANUKI Yosuke
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In order to establish the method for quantifying trace sulfur content in organic material, the
sulfur component in sample was exchanged to SO2 by combustion and reduction in elementary
analyzer, and SO, was collected in 1% of H,0; solution as SO4?. After that, the concentration of
S04 in the solution was measured by ion chromatographic analysis. As a result, ppm order of
sulfur content in organic material could be quantified within +5% of relative error by such a
precision analysis. In addition, the sulfur content could be comprehended approximately by gas
detector tube method to determine the sample amount for providing the precision analysis.
Finally, these results suggested that the technique of quantifying the ppm sulfur content in
organic material could be established by using the analysis system developed in this study.

Key words : organic material, trace sulfur content, elementary analysis, ion

chromatographic analysis
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Investigation research on plant-based meat
KAWAKAMI Ryoei, YAMADA Tetsuro and SEKIGUCHI Akihiro
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We investigated differences between plant-based meat humburger and

commercially available humburger in sensory evaluations, creepmeter and taste
sensing system to compare food textures and tastes of them. In the texture test, the
defference was not showed by the evaluation of hardness and fragility. On the other

hand, obtained taste data by taste sensing system was evaluated in bitterness,

astringency and saltiness.

Keywords : plant-based meat, sensory evaluations, texture test, taste sensing
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Breeding of non-foaming Gunma G2 yeasts to produce high-quality sake
WATANABE Takashi, YANAGISAWA Masaomi,
SAKURAI Takeshi and YOSHINO Isao

BRI AR CHOIREG2EER (G2) X, Au N TFTEOBEEE T D HiEEA
VT INEAETLIVEABRETHL, LArLARNL, G2E L AR BT OREE T A D
W EL, SREZERT2HEEZ2L2@AVBRHTHY . BEHIEY OBRICEELOEEN
VETHoT=, £7-. WRBB L TWEZG2OHE LK (G16) 1Tk® A X A U HOEE =T
FNAEEBENEHL2->TEBY, BRNBEESAENSG2OMBE LKOR Y E L OEERNH T
Wiz, T ZTARMETIX, FR6EICHRTFE L TWIEG20 L EN - BESE Rk 2 MEFF L 7o
LkZHR&E L, EHLZIToTmOTHET S,

F—U—F . BEEBERBN, FER Y 7 IV, oL

Gunma original sake yeast G2 produces a ginjo-aroma isoamyl acetate, like melon
and banana aroma. However, G2 attaches CO:z gas and produces layer foam that
covers the surface of moromi. Thus, when G2 is used, the brewery workers need to
clean foam off their tank walls. Additionally, previous non-foaming G2 strain (G16)
produces higher ethyl-acetate than parent strain does. Therefore, re-isolation of non-
foaming G2 strain was required from sake factory of Gunma prefecture. In this study,
we attempt to obtain alternative non-foaming G2 stain from Heisel 6 year stocks.

Keywords: Japanese sake, Gunma sake yeast, Isoamyl acetate, non-foaming strain
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B ix, RMEEEKRAStIZ T@Es ok
W% 1525 HiEE RBRICAT o T2, 0 BRI S g
HlEDEL, bARIT ZBEMAAALOET
O i IRl & & D HIETITo T,

KWFFE & BRIE T DRI O %EfiE & LT, Tk
6FICY ¥ —TCHEBERFL TWZG2%
v, BEEELMHEE2MmFLE%. Froth
Floatationi: CT8EI O MR EEHRIC LD . 1@
H\LUGEMKE46KIG L7z, Z0RFo
MELUHEIZ, K-_RUPBUoREBICXDE
GHFEIEZEHNTWE 2D (K1A) | B
REORBFRESLMEICT L - TIEHBEHE LD ATHE
WRED, Z0d, Al LKOMHER & RS
EREEZ M R T D20 albkZHW
T/MEIAARREBE AT Z Ll LTz,

TEE =TT

aE L s o | R C2EE
e | WAV

A)

(B)

Il

HE G2 ER: YOIE LRI

1 AELBREHEOEROKRTF
(A) K-> EBURBIEICX DS,
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x4 BEFEXERAVEIMAAHABRESTEOELD
THE  ERESE  EOH  BARE  BE  TI/ME Ouwose Mawse | Moo/ P70 M ez, TV7TN gy
G2 57.2 15.5 3.8 2.2 0.9 1.8 0.4 193.3 8.5 2.5 107.7 78.9 4.4
G16 57.5 15.7 3.6 2.2 0.8 1.8 0.5 213.7 8.5 2.3 115.6 90.4 4.0
G2-4 58.3 16.0 6.2 2.3 0.9 1.5 0.3 201.6 9.7 2.5 124.6 82.2 4.8
G2-8 56.6 15.4 5.4 2.2 0.8 1.6 0.3 196.4 9.5 2.5 114.1 78.8 4.9
G2-9 60.0 16.5 8.8 2.2 0.9 1.3 0.3 209.0 10.8 2.7 131.6 85.9 5.2
G2-11 60.9 16.5 10.5 2.2 0.8 1.1 0.2 207.1 10.5 2.8 127.9 83.9 5.1
G2-31 59.4 16.4 10.8 2.3 0.8 1.1 0.2 204.3 9.9 2.7 119.1 79.7 4.9
G2-39 62.2 16.9 11.9 2.3 0.8 1.0 0.2 200.1 10.1 2.8 132.4 79.9 5.1
G2-47 60.0 16.7 12.8 2.3 0.9 0.8 0.1 212.2 10.1 2.9 124.5 81.8 4.8
B (g  %O/Nv) () (mL) (mL) (%) (%) (ppm)  (ppm)  (ppm)  (ppm)  (ppm) (-)
K 200g O 1 & 4 3 K T 2[E D L L 72 B BR 0 EHE & R T,

0 e ey ez <o TWizod iG2%T%ot(Emo
® —H ., B atiEE H 5 EG2I2EVH D

5 1XG2-8L G2-31 TH - 7= (F4) . W&

R &4 s 2 —HESKH DERBRE

ﬁ” 2LV G2-8LG2-11% A4 By h AT — /L
2 ORBREEH ICEK L, ok, ks L

1 THWERE RO E LKRGL61T, Hifg 1

°9S . o - ” s m TINEAL YT IANTLa— Lok (E/A

BB ) B bE» o,
M2 WHBNMNMAARBRTORBARE 3. 3 NM4AYy rRTF—ILTOHOREE
=ERVENRBEEI 15 58 0 5Tl

HLAAKRIBT2HEY 2l -7, B

e L7246k o itk iz, W big BHOWIEILE THE RN TR, AKBEITIC

ML THDZ ERMERTE7 (K1B) . KK YPBRIE L > TLEW, KEEMIZ

—H T, KHEOFRK S OEBE R K E
T LA O kRS 2% CRRERSMELNLE D
DT W RSN (T—41) .
ZORBRMERICELY, BKG2EFR U &L 9
TREEE R AR R T TR A R LT,

3. 2 BEEFEXFAHAUVE/NMAAR
BRIk B2 REKR

SRR TIZ, BICRELTH D0
EERTDHZENEIRTHD ., G2OEN
TBEERMEAEN TR CITEN- T2, £
ZC, B LT EBKG2, kHREKRGL6
RO CHEEGE K EZ WS EEE Y O/
A BZRBZITV, “REEEITO 2 21T
L7,

FT. RN ERTRBET AKX D
ERBVEEZRBNICACARAD L, G2&
EOLLRNbDOLHDZ EBnMNY, 27T
D LM NG L W Bvo 7z a il
KOFERLITRR->TWE, —FH., &b%

FTHEHOBKRKEIAELE s (K3) . Z
D 7= \waa THK & BEL S C4E &
11752 &1 WHEEE 2, AR
LA/ 17:7 (G16) . 275 (G2-8) . 3
7 (G2-11) | 4% (G2) BLUOENZEN
FHFEICRSG LB EER L (£5)
W& ICERREZIT) 2 LIC L,
F1404 DA T4 T O R BREEEEIC o
WT, BAFMIZEBEO3L VKW FET
b, G2OoENT-EEREEL S S HE
ZENS Mo (£K6) , —FT, B
I e % o> 52 88 7s &5 7> 35 o BRI 23 WE R A

VT INEHBZTFLRNED ER>TEY .,

DN D DR AFEM S —FE VKT
Hole, MAETHm A TIX, kO Lk
GlelIc L 2B EWm A R b KE TH -
=08, BEER A V7 I AR W L ROEERE
FAREO THDHZ Enb, G20 EE &k
P HERE LT Sl L 72,



&him(°C) Hi-b B4EEE BMD{&E

15.0 — 60.0
L1
/ L
\ [— -mE| 50.0
T \—BMD\
\ ~ Rz .
10.0 Y 40.0
- s \ \
P ~~ 1 300
N ~ N\ N - N
\\ < N~ =
50 ‘\ = 20.0
1
™N AT TS
-~ I~ 1 100
T
0.0 0.0
A BB MY 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 [&E[m m @ @2 3 a5 67 89 izl al 561718l 19T20TaiTo2TasToalo5 26 27 28 2303132383435
BB [ 114114140 83| 80| 69| 59| 97 [11.3]10.1[11.0[10.7|10.1[11.2[102]10.1| 99| 7.8] 92| 86| 56| 51| 66| 67| 60| 56| 56
H—st 63 50 35 26 12 06 09 05 03
BARE =257 123 6.1 86 4.7 2.8
Fha-L 43| 84| 104 126) 148 16.0 153 162 16.6
BAE 1.16 1.25 1.55 1.90 2.15 227 220 2.15 2.15
TR 040 045 055 072 095 1.05 1.16 1.25 1.31
BMD 252 350 315 283 17.2 98 155 99 6.4
Glucose 68 5.6 42 37 22 18 25 22 2.1
LrTNAL 714 129 164 184 213 229 228 234 236
[Eeavra] 097 3.66 5.13 475 711 895 888 831 936
Prry e 333 245 224 137 227 255 262 2.39 2.59
EFEETT ) | 17.2) 46 62.5 66.9 925 m 116] 116 116
BLVK

X 3 /vruu FX’T—)l«u‘t%ﬁﬁ% DG2D E A H B

®£5 HEBREBSEBEOZTEMRS

s 1= 25 35 45 NN
RAH (G16)  (G2-8) (G2-11) (G2) P
R—x (ARBEE) (-) 0.35 0.18 0.3 0.28 0.28
BREE (mL) 1.6 1.6 1.6 1.8 1.7
72/ BE (mL) 1.3 1.3 1.3 1.3 1.3
TR/ —I (%) 16.4 16.4 16.2 16.6 16.4
Za—2 (%) 2.2 2.1 2.3 2.3 2.2
<=2 (%) 0.7 0.6 0.6 0.6 0.7
AV T ILTILa— (ppm) 237.8 226.2 225.9 237.0 226.5
®EfR A 7 2L (ppm) 4.2 6.1 3.9 4.8 5.0
A7BYBIFIL (ppm) 0.7 1.1 0.7 0.9 0.9
®efE T F )L (ppm) 106.9 105.7 69.3 104.5 95.2
AV 7FLT7La— (ppm) 85.0 75.7 76.7 78.8 78.0
E/ALL (-) 1.8 2.7 1.7 2.0 2.2

§6 ut%ﬁﬁ%LlEo)ﬁﬁEn;ﬁﬁwit&)
=il b

Brraly, FLEBO, FLA, 21U, 41V, BR RKEDH), Bost, BHEI¥L A, B, H 7+ H
15 (G16) 250 EETF. B K. BERAEE. AL EBOK. BRR. AE?. KRS T Phoa, B, Hl K B Ry FUL

HE. HER BERA L Shen, S5 BeAalu, Fu, BHRER, FYEL, BRkLoAVY, B

BEA Y, PO HODLACHAMLL, Ry FU BVWEY, & KEWL, B A7 H, B BFETF. H
25 (G2-8) 257 7. ehoh KIFLBAOOEYHABL, A, FHER S5<0 STV Ry F UL AV H K B BER, 3C

Do 3. HE-IE<CT -2, FLA, BEPH 4/, PPH, £5H FVEL, B

PR BH FLRL. BF<, B A 7R, E\ER OB, BFTTF. BOD SOk A 4V HL

35 (G2-11 2.7
3 ) 9 B A, KRS HE-IEWL, 590 MARR. BREOA, KR FNL. FYEL

BF5<. T NTURRL, BRE, ATHIRSH, BFLTF. B R FE B AVFLAL NATUIRL,
45 (G2) 257 H. H.E HE CPLL. HELL, BORVWDL STVRRL, BOLH, 4V, BRRL, B WE

Ly FAL BFYED
HREE T, SHA. BIDLEFRLL, B, @hbo3 Y, BT, BEEPTUAYRY RS H - bkE
2.64 tE3. B BFIF. S HH. B Phoh BEAR/SYV. B, A7 B ALEL. AV, H BE
W, AV, SRA BL, HE-IEK Ry F U, PRV, BB KRE, FEMA. CPFL A, % FYEWL B
MAEFFMIEsRIEICEVERL, B2, HiHE3, 854, HDH5TITo 7=,

X
o>

v



X7 EHEBELEERBRBORLSSWNOTED
Sa—2 2 b—2 AT I EEBAVT 77751/@& T A4V 7TFI E/A
73— I)b ;}I/ IFI)L 7I)L3a—I)b
G2-8 1.5 0.4 164.9 3.4 0.6 106.0 72.1 2
G2-11 1.2 0.1 182.1 3.9 0.9 109.9 71.0 2.1
(%) (%) (ppm) (ppm) (ppm) (ppm) (ppm) (-)
3. 4 EHEEARICIIAERER
BHOTETIE, A2y hAFT—LOD 4 FEo

AR & CHEMKE L —HRICKR VAL, KM
7 15k S 1 T G2 & A RR o 52 1A B
EEITHO PETH-T-, LOLENRL, /N
HAHZREBRC N A 12 v N AT — )L TORER
BEE DO EN D, G2-81X G20 g 1& Ky 1k %
I<HEREEL TVl L, G2-11I1XFERE
AT INNEDIZRDEELTHHMHERE
fli S, Z D28k & W T3 M & A B &
1oz LicLiz,

Al Ui W E . E 0 A & Vv 7z FEHEER
BEEClLH DN, MABEDRRRDL DI
Hfpliizc&xewn, LML RL, W
THORIZOWTHIERMEML TWI2G16
WCHRTHRA VT IANEL ., Wi F
ANBIKRD Th D EHB s (£7) . &
AR E R O OB E A L DR
BEREM CIE., Wb F LA CHREREYE
ThoHEBMPBHRFAEMTHY . G20 Fr
MThIrHmFLOEHH TV, &

WCEKRZ Wikl Bkl H e &
BT S BAZ AT & ] U T2 K o FE HL AR BR
g A ER, AHAMEZHERLEZ (F—4
)

B ABERCIX, Vo akkoh 7 a Uk
T FNVEEAET DS KAZERE RO £ H
BENE L, NTTHROEBEA YT I NVE
A E T S RIS G2l B ol B B IS <
ehole, TOERIL, G2JEA Y KT
W T2 EMREL, KD
MULKEBN AL A VOB =T VE&E
ETH2EICEELTWVWENRLEEZLN
%o BERFBAFS X ERBAEICRM & FHE N
WD TS EHEEERR CIIWEES
PR B NGBS DO KA E B
WT HMEND DL, SEIOMIE T L
VA M LRI, BRI RN G S o I m Y
ELTHEALERTRBY, BEEREERA~
DEEBIZOTENDEDEEZLND,

T Y= )LOB AL HEEE RO MEO
Mz 7rvE—1735, BEERMABEREG2
DENT-EEREEZHERL OO, JAEL L
725 7-G2-8L G2-11 & MBIk LT, 51 &
rE EMEERASIE T, EROMEEE
ZCRBEEZBIVKRLELEZA, 5
O LKELHEERAH Y, EHLICHZ D
HEHBENTZ, TNLORREEE X
FERERBEEMHS EOBEICELD ., G2-8F
FUG2-111F, N E G201, G202 & m
AL THMm2WERE LY EHMELL, BN
BEESHICRSEMT DI &I,

it [

ARHFGED —EI%, RHEEERSE D
VR SIS EEE it v ¥ — A
EREBFZEIC L0 FEhE L, BREEERS
o BRFE KICIE, G278 8 UGk o
BRICH AL THEHWE, 7=, BEERANS
OV IS H AT OB AR, R I R Ak

;—'—».L\b

EREREME 24T » CIEWZ,
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HERITEERMEYI-HHRHE (2020)

PIVWVODEBEFSETAN-HE—ILEEDERIL
B EE - WAk - AWEL - PHEER - % O~

Breeding of novel craft beer brewed by a Yayoihime strawberry yeast
WATANABE Takashi, SAITOU Toshiyuki,
KURATA Yoshihiro, YANAGISAWA Masaomi and YOSHINO Isao

e — i, WBRORBEZENLZLON L, ZHERTRBAVARIPHDH, £ T
AWRETIE, BERMBET 7 FP0E D [RIWVWOD | DOEMIGLERER (RO DEE
B 76, E—ABEICET S0 (PM13) @Bk L, Hlse — 1 ORREICIY
WZ, REVWODEERITW T b~ =228, 7 —EEITRho7z, ®HiafkL
rHe—n 7Y v xA~—F - wJ ] |, [Japan Great Beer Award 2019 T#%
HaZH LI, ¥, Mt — VSt~ IMKREEMBLZLZEL BT 2720, YVvy—77
— A= EHVWEERERMTEOBRF 2T oD THET S,

F—U =R :REIVWO®D, Hie—, R, EREE, Py — 77— A H—

Craft beers are brewed with local characters, such as climate and food culture, and
various quality. Thus, they are extremely consumed by fond of alcohol drink. In the
presented study, we selected a yeast strain PM13, which was isolated from Gunma
original “Yayoihime” strawberry as a suitable strain to brew beer. All Yayoihime yeast
strains used utilized maltose as carbon source and did not have killer activity. We
succeeded to produce a novel craft beer “Princess March RONA” which was prized gold
medal of “Japan Great Beer Award 2019”. For the stable supply of cultivated yeast to a
craft beer factory, we also performed jar-fermentor cultivation.

Keywords: Yayoihime strawberry, craft beer, yeast, cultivation, jar fermentor
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IhboZ ens, MAEDH HEER %
BLTWEAKREZ 77 hE—LE, K
WODEREZT A R — e WV 2iEH
F 0 b T3 — v BEEDR WE IR~ O F]
EMBELTWEY 22— hL., #i-
e — VBAICER D T 2 Lz o T,

T ZTARIZETIE, REIWVWODEEREN E
—VEEEICE L TV DR, Yo ¥ —
TO/NMEIAZRR CEERZ &K L. AR
777 PE— VRS T Lk 2 M
W EHEERBR AT, 2. EHEE
EHRBRICLY, KEOHERZ2ZTE L TG
THHMAKEE T2 2 &, ERICmT

TARAIRTHLIENPHON LR ST,

SR e P Ry R I s
B E T O TRET S,

2 RBMHLEAE

2. 1 #HHES

i TR RENPODESN LIV
BERESHRZ W7o, b, 2 bTHRIZE —
JVEERE Y B9 D Saccharomyces cerevisiae
(S. cerevisiae) TH YV ., HV O1IKEN Y
A VBt R O — FE Torulaspora delbrueckii
(T. delbrueckii) Toh 5 LREHH»TH
Lo Flo. (M) HEEREMIER LY o
LTHEHWE, HlEERE X 9207015
(K701) ZxfMkkL LTHW,

2. 2 BBOXZ—EMHOFEM

X T —IEPERE A o B iz, YMZE XK
g (0.3% BERFT— X A, 0.3% ZF =%
A, 05% X7 by, 1.0% Fva— A,
2.0% #X) ZIRMEWRE%. 5 mL/LE
RHEIICHBEMA TEHD IS DA W
Too HEHMUIICKTO1Z MR EEME L 7218 . 4 fit
PR A KT01 & A2 % K 9 (S
L. 30C T4 EFEBEZITV., 7
— PRI L D K701 0 HHEBLE AN & 5 »»
Z T,

2. 3 EBOBELEOFTME

BV A EHERVE/NEREEH (0.67%
YNB w/o amino acids. 2.0% agar) T,
JNVaA—AEllE, 77 Fh—Z, /L
— A %20%E D EXHICHRMLE, £
TN OEMICEER 2 5 L, 30°C T48Hf
FEEEE 2TV, HiEO A ETEMEE

FEAME L 72,

2. 4 miRy TEFTREENAR

M 2%, MEASHEKASHEND
MR A = X (Brix 20°) %A
L. Brix 5°& 725 £ 9 12 /KE K THR
L CT121°C. 1547 [A @ ik hn e & 5 AL
BeELL, AIEECIEIHE-X A5 mL%
Mz, BHEx—Aa«FE&E L, 30C.,
150 rpm T 24K IR B5 & 217 » 1=,
AE#EIX, 100 mLE=f 77 X aC
FEHuE# (AR 27 727 hE—1 X0
fefit =7 (Brix 12°) #121°C.,
SAMOMBEMERZELE L LT D
) 50 mL%& N % . AiE; &K 50 pLiz
fE L, 15C T8H M FEHE LT - 1,
BEHgOY TV ER2ERN L., &
i (7,000 rpm X 54y f) O &
WM R E X% EF (DA-155, U
B LE (FK) ®) 2HWTHHIT L,

2. 5 IMEAARER
AiEE T, RBRE I 225 mLA& N

A, BEREZ—BeHEMEL, 30°C T48HF
MEEERLITo T, 7 AR 4
(800 mL%) (2500 mL® % it % Il x .
BEBR L= LB (3000 rpm X 143
) THEUL L, Fid o EH IS THERS
ZiTo7=b D (25 mL) Z#EME L=, KA
IR KA CRIE L (15°C) | 24K I
REEH AR B L DEEBADEEZNEL .
2. 6 DWAE

PR (7 v — L) | B IXE R
JT AT E S ATIEICHE W, S &x4T > 72, pH
B L OBrixid 4, pHiEt & HEEF %
MnwTotrLiz, BE (Fra—x, <
F—2) %, mERKks e~ 7T 7 R
AR EHRHEZ AW, W& iT-o72, &
KAy (BEfg—Fv) X, ~y RAN—2R
WA a~ T T 7 ThHirLi,

2. 7 EHESEICETIEKES
FHIFEE I, Yy ¥ — TILREEE
LB EMEECHET Y 77 hE— L
RSt~ L2, 1ER O FE SR
BRClL, BB OILKREER & RKICE
¥ 2500 mLCHLREEHR LI-BEREZ 4L
oo 2B HOFEMEEERR TIX, HEHO
Becton Dickinsonft# o f# R — % 2 T X
2 MEoORSFNHHAO I —Z FP1G



(THe7—=KT7 v R~V ATF T RS 4
) ZHWEEENT A (3% BER
FA, B%AZ r—R) R\, AikEE
IEEERE T R s mLARBRE IS % .
a2 —-A4&FEMEL, 30C, 150 rpm T
UMM IR E R 21T o0, RE&EIT.
500 mLA =/ 7 5 2 2 [T RE— 3 X 55 Hh
160 mL& A#L, AiEEKZ2®EMNZ., 30
C. 150 rpm C24RF IR G LT E 21T o 72,
12K O #K (KM2L) % =05 B
(5,000 rpm x 5537f) L., o EHE L
BT X 2500 mLICHE®H L7 oz it
L7z,
PEREEMBEZLEL CHGET D720,
VX —T 77— A=V EESGED
BMEt 21T o 70, AiEE R TR = % 2 B i
50 mL#300 mLE =/ 7 7 A2 |Zx.
M2 HAEBFEMEL, 30C, 150 rpm T
Q4RI R B B B 2 1T o 7o, ARRE3& Tl
JEREEHEHEMI2 LES LAY vy — 7 7 —
AUHE—IZ AN, FiEEBRE 2ENZ .
30°C CH LM B 454400 rpm, 0.3 LPM®
WRZTo70, ok, HEAITZEHBINY
AofE#y ) a2 — 2 KM-72 (E 8Lz T
SR 220005 AR L. KB h
RElZh mLinzx 52 ik v, @ik
LB EOWMHZWZ, ERo AL
o, JLREFE AL O IZ DV T
SEITo T,

3 WRLEER

3. 1 EBBOXx>—FN

HARRICAEE T 2MHBOHRIZIE, 7 —
Rt WwWomaElEETLHZLITLD,
ZTOMOERFZRB ST LR (7 —1F
) 250N N5, BHIEHRYL TX 7 —
EEEZ AT O2BERNFAET DL, HEBEW
THERATL2H8HBEZEBRIETCLE IR
NBxH570, BARARPLEG LM%
HAWSEE., LI T —EHOFE %
TR DMEND D,

X T —iEM 2R W IG R R K701 ©
WA ET DA, WTRD
REVWODOERLX T —IEEEA L TR
WZ ENHERTE (F—F8K). FHMILA~
M7= —BEEoOBREE 2 V7T L,

3. 2 EBOEEILLH

B VRO N B RE L TE TR VS
Nt S. cerevisiae IWE L TWAD (H D
VTR AE) . BRx RMEEN R o TS,
Bl ZIXE— VEEE CTlL, ZHFOBENT
TRV aA—R L2 h—RIIHET D
e, ZHHICNVE—=ANRELFIET D,
o T, E—NVERO vV N —2G I
HERMEETH L0, BHEBEIZIET~ VR
— ZAEARENELS . HT T F—A2EEN
FNHDONRZNE WV RBEND D,
AW WOOERIZWTNE., 7L
a— AT TR~V N—RA, HF7 F—
AEE L, EREWM ETHEME L, — ),
KPEREEE L CHWRIEHBER K701 1%, BE
FOWEBY ~/ b — R &, HIE
ol (F—20), U EDORHRNMG,
E— VEEGE IS L E R AR RN 2 L0
ODBERR > TWD Z & 2R LI,

3. 83 mEyITETHERE

WEESE T, AR TIThbhiTWnwd iz
W, MEEBRE ST DITHEA R TEN &
b TWbd, BE— LEEE T, £FICLY
WAL U 72 2 I HE B A A 2 RS B D AR
v T EMAZTEBTDZ LTI, FZEWL
HMELEZLOZHWTWS, E—/LVEEREIC
ROLNDEEITDO—2IZIE, ZOME v
EHTHLHERISMEEL, BETEL L
Thd, T THIHLOHFIEVIZH N, &
IRF [T 0D IR N P Bl AL B U 7= 2y 5 T o
HEWERE & T
WTNOREIWVWOOBERS AR — A EET
FTwielew (F1), Zitx IS BBEEL.,
TH )= NVEAFELTWVWDI ERN ol
RLEWVWOOEERELS3, 31, 49, 651F. Hrag
MY TRSMBEAEAL TV TEIK L,

K1 HEECIIR-—AEDEILL

h—ARE
Blank 6.80
PEODHEER 1.74
PEWOVHEERS 1.71
PENOVOHEERT3 1.67
PENODOHEER24 1.75
PEOVOEERST 1.69
PEODOEER49 1.68
PENODOHEERS6 1.68

PEWVVOEER65 1.66




K1 PMMAARBROKRF (2 EFETER)

3. 4 IMEAHKER

B VEETE TIE, NAR v 7 E R AL
BEFICHEEL WD, XM a2y bA
r— )V T OFEERR A AT O Az, /IMEIA 2
R Z L CEBER OFRBERE & Bk 2 i
RHEVENDH D, 2T, gidomits o
FHEVE S EIC L., 500 mLEE O /NMEIA
KB e Em L (K1),

W4 OSL X WO OEERIZ., WTh
L2HEPDL RS HEEEL, 5HH £ TITH
ENIFIER T L (K2) . 5617z ®pk
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pH Brix

(g) (%) (%) (%) (ppm)
Blank - - - 4.9 12.6 0.9 6.9 -
No.13-1 20.5 5.1 3.6 4.1 6.1 0.0 0.0 11.6
No.31-1 21.8 5.1 3.4 4.1 6.1 0.0 0.0 11.1
No.49-1 19.2 5.1 3.6 4.1 6.2 0.0 0.0 9.7
No.65-1 19.3 4.7 3.8 4.0 6.6 0.0 0.2 20.9
No.13-2 19.5 4.8 3.7 4.1 6.4 0.0 0.0 17.7
No.31-2 20.6 4.8 3.4 4.0 6.6 0.0 0.0 17.6
No.49-2 18.6 4.6 3.4 4.0 6.4 0.0 0.1 14.4
No.65-2 20.8 5.0 3.8 4.1 6.8 0.0 0.1 15.6
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