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Study on IoT support that utilized a next-generation wireless communication sensor network
(2nd Report)
Satoshi ISHIGURO, Kouhei MACHIDA, Hajime HOSOYA

FNEFEAD ToT B 2T 272012, IRIRERREEE Ry FU—27 ZIEH LTI 2T LSO
TR 722 AT o Tc, FRECHEUG LICIRIBEE 07 — 2 234 LT LAN L7 —#_X—2
ICRIFL, 77 7IC XU TE D Z & el LT,

F—U— K :IoT, KAMEHRERE, C YRy FT—7

A basic study of the systems construction that utilized a next-generation wireless communication

sensor network was done to support IoT in the medium and small-sized business. The data acquired

by the temperature-humidity sensor on the child device could be saved in the database on the LAN

through the parent device. Then, it could be visualized by graph.

Keywords : Internet of Things, Next-generation wireless communication system, Sensor network
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 im920_hdc1000_send | Arduino 1.6.11 =B8] X
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im820_hdc1000_send §

do |
busy = dizitalRead(10);
Fuhile (busy != 003

get TenperaturedndHunidity(btenperature, Ehumidity);
t_integer = (int)temperature;

t_fraction = (int)((temperature - t_integer) # 100.0);
h_integsr = (int)humidity;

h_fraction = Cint)(Chumidity - h_integer) # 100.0);

sprintf(sendPacket, “THD4 §02d802d802d8020°, t_integer, t_fraction, h_integer. h_fraction);
Serial.printIntsendPacket):
IM820Serial.print In{sendPacket );

i+
delay(100);
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Arduine Uno (COM3) L
00,1 AEABF2046,38,10 A [ muw
001 AEACT 20423819
00,1 AEAC3:2041 38,18
001 AEAC?:2038.38 28
001 AEAC2:20,38,38,28
00,1 AEACT 20,32,38,539
001 AEABD20,36,38 48
001 AEAC2:20,36,38, 46
| v

BIFEER EE (T BE (%) "
[ 2018/03/20 08:08:10 38.48

2018/03/20 08:08:05 20.36 38.48

2018/03/20 08:08:00 20.32 38.39

2018/03/20 08:07:55 20.38 38.29

2018/03/20 08:07:50 20.38 38.29

2018/03/20 08:07:45 20.41 38.19

2018/03/20 08:07:40 20.42 38.19

2018/03/20 08:07:35 20.46 38.10

2018/03/20 08:07:30 20.47 38.19 v
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¥ id int
mdate datetime
temperature float
humidity float

(@ T—TILDOERK

NUCOT¥SQLEXPRESS.. 920 - dbohc 1000+ [N

NULL %8

ooogod

% SRERT 51— [ B e
Bif 2018% 3A2E G- F-SWW 78 | == |

0 MEER A% () 2% (%)
> 15.27 2.3
= T | 2% 2018/03/22 00:00:05 | 15.20 42,37
5 s |21 Troa s 4 2018/03/22 00:00:10 | 15.20 4246
2 e = 2018/03/22 00:00:15 | 15.24 a2.48
2018/03/22 00:00:20 | 15.20 42.46
* 15 2018/03/22 00:00:25 | 15.24 42.48
2018/03/22 00:00:30 | 15.31 4258
L 2018/03/22 00:00:35 | 15.35 4258
2016/03/22 00:00:40 | 15.34 42.98
i 2018/03/22 00:00:46 | 15.35 42.48
2018/03/22 00:00:51 | 15.43 a2.48
0322 0323 024 0325 0326 0327 0¥28 2016/03/22 00:00:59 1 13.43 4249
2018/03/22 00:01:01 | 15.42 42.39
. 2018/03/22 00:01:06 | 15.46 42.39
£ 2018/03/2200:01:11 | 15.46 42.39
2018/03/22 00:01:16 | 15.46 5229
40 2018/03/22 00:01:21 | 15.38 42.20
12 e T 2018/03/22 00:01:26 |15.37 42.20
» 22 2018/03/22 00:01:31 | 15.35 42.20
2 2018/03/22 00:01:36 | 15.30 42.29
= - 2018/03/22 00:01:41 |15.30 42.29
a2 2018/03/22 00:01:46 | 15.37 42.29
2018/03/22 00:01:51 | 15.35 42.29
1 2018/03/22 00:01:56 | 15.27 42.29
2018/03/22 00:02:01 | 15.27 42.39
2018/03/22 00:02:06 | 15.26 42,39
0322 0323 0324 0325 0¥6 0327 028 2018/03/22 00:02:11 | 15.28 42.39

NUCOT¥SQLEXPRESS...820 - dbo.hdc1000 + X _
id mdate temperature humidity
b n 2018-03-20 07:43:53.000 18.6299001607666  38.880000380648438
2 2018-03-20 07:43:53.000 18.690000534057617 3B.979999542236328
3 2018-03-20 07:43:58,000 18.690000534057617 30.169008168045312
4 2018-03-20 O7:4<:03.000 18.649999618530273 35.080001831054688
5 2018-03-20 07:44:08.000 18.6299991607666  35.080001831054688
6 2018-03-20 O7:4<:13.000 18.659999847412109 35.169998168945312
7 2018-03-20 07:44:18.000 18.659900847412109 30,169008168045312
& 2018-03-20 O7:44:23.000 18.700000762939453 35.270000457763672
a 2018-03-20 07:44:28,000 18.690000524057617 30.270000457763672
") 2018-03-20 07:44:33.000 18.670000076293945 35.270000457763672
b) RET—4
M5 T—2~X—RADEK
W BRERT-HA—2 = B B
Bfd 2018% 38288 G- F-SMM 38 - [E|
2 MEEH A% (X) 2R (o)

2018/03/26 00:00:00 BEEY 33.88

v 2018/03/26 00:00:05 | 18.39 3388

N\\‘///\ \j/\ NS 2018/03/26 00:00:10 | 18.39 33.97

2 / - 2018/03/26 00:00:15 | 18.41 33.97
~J 2018/03/26 00:00:20 | 18.44 32.99

I R — B 2018/03/26 00:00:25 | 18.42 33.99
2018/03/26 00:00:30 | 18.41 33.97

L 2018/03/26 00:00:35 | 18.42 33.99
2018/03/26 00:00:40 |18.41 33.07

i 2018/03/26 00:00:45 | 18.41 33.97
2018/03/26 00:00:50 | 18.41 33.97

premn RO 2018/03/26 00:00:55 | 18.37 32.97

2018/03/26 00:01:00 | 18.39 32.97

3297

33.97

33.97

33.97

33.97

33.97

2 33.97
B 33.97
32.97

% 2018/03/26 00:01:50 | 18.37 33.97
2018/03/26 00:01:55 | 18.37 34.06

2018/03/26 00:02:00 | 18.36 33.97

2018/03/26 00:02:05 | 18.42 33,98

03270354 03280750 2018/03/26 00:02:10 | 18.42 33.99

6 RE-EZENJ ST

3 WR#HER

THE TR W A& E L. 920MHz i 0 M
PEEEZERA LTI — 2 0%z EE L
T, PCCTHMENLVY TLVEETZELET
— BT — AR ARG TH R TET,
T HR—RLT—HERGF L. KEDT — X
HEERETDHZE T WAWARREO T 7%
FoRTDHZENARICARL, ARO YT 7
ZHEH L EEILX 6 O X 5 ITIRE L EOR
W72 7%RnrmTHRN, 7—4MFEE 7 BIC
LA 70X 5128 B oRE &
D KB, f/ME, FHEZ 7 7 7T 5

®M7 &KXE. &/NME. FHEDT ST

AR e Y

4 FEH

wHtREHRBEEE Ry U — 2 2R A
LT, LAN FCENRENHERTCEXDLVAT
LEHERT DA T T2, AFRICE Y, &k
HACEREE Ry NV =2 2R LT T —#
BT —HRX—=RARF L, LAN ETTF—4% D
TZ 7 XBABUENTE DL Lo T,

SHIC AEEZDY AT LAREREIEIZ LT,
B L LFEFREZITO HEHTBEET22 L
T&ET,

XAk
1) T920MHz $5E/NE/EHEE D =2 —
— Ry = 7HBEEAE], 4 2 —7 7 VR
=1t
2) 920MHz ffE/NENEHRE Y 22—
7R =T BREEAE, A =TT R
=1t



BEERTEERM L 2 —HERE (2017)

MEHEREME B R NI B DKRRBERICET 1R
RUMBEASE - RRIBE AT - EAS WY - fEM T - gak ST

Investigation of hydrogen adsorption capacity regarding
nickel metals supported on fabric active carbon
Koki ONDA, Naoto KUMAZAWA, Sayuri TSUKAMOTO,
Keiji TOKUDA and Takashi SUZUKI

FHOHEIR TG M PR (FAC) 12 Ni & 10wt. % & 7225 L 2 WCHFF L=iE (LLF. Ni/FAC) OKIE (-
196 C)BLUEIE (B0 CHIZB T HKEREELFFM LT, ZOFKE. Ni/FAC DIKIRIZE
FOWAEKRKEFEB L ONEIRICE T 2WAEKFEREIT 3.2Tmmol /g B X 0.30mmol /g 72 - 7=,
Flo. NI/FACIZCuZImMULIE Z A, (LFWE LT KFZOREREITIZLEALEELIETIZ
PRBERE N T L, Iwt. %R L5 E T 96.2 CH o=, 20X )IcFRmTcEmRMEDH D
MEAERIEE R EM A G DED ZEICLD, KEREMEOZ LI B T 0 —%2 @D, K
FIFBRIEO 2 X7 MEBX#IFTE D,

F—U— R kFE PEREE, LFRE, =y, . EER

Adsorption amount of hydrogen on Ni supported on fabric active carbon(Ni/FAC) was
evaluated at low temperature around -196 °C and at high temperature around 50 °C.
The adsorption amount of hydrogen on the Ni/FAC specimen at low and high
temperature was 3.27mmol/g and 0.30mmol/g, respectively. In addition, when
temperature programmed desorption(TPD) of hydrogen was performed on 1wt.% of Cu
loaded on Ni/FAC specimen, desorption peak temperature of chemisorbed hydrogen was
13.7 °C lower than that on Ni/FAC specimen. Finally, it would be expected that hydrogen
adsorbent using flexible fabric active carbon was realized for miniaturized hydrogen
storage facility.

Keywords: hydrogen, physisorption, chemisorption, nickel, copper,

fabric active carbon
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KX DKFIFR S ARER 2 E NRIB S LT,

—J . K3zt X oIz, Ni(1)/FAC,
Ni(5)/FAC. Ni(10)/FAC¥ X UtNi(15)/FAC
IZBW T, Nilmmol¥i7= 0V @ HiEW & &1L
FhZ£10.21, 0.20, 0.17F X 1’0.13mmol
72o7, NifHFF &2 % < 72 %1% £ Nilmmol
WD OFEREREORDIXEEZ - 2,
ZHIZOWTIHENIHFEREOHEME & b ICNI

SEMENME T Leizd EHER S iz,

3. 2 FACHE#H Cu-Ni HXHOKERBEE

K FEW AN T W K FEE RS LT
XL ENFE LY, £ TP AEKSE
DOWeHE T AR L. bW AE KSR O B &
KRBT B0, Ni Lo bEXREEED
K&EW Cu % 025, 0.5, 0.75 B L O
1.0wt.% & 72 5 X 912 Ni(10)/FAC 2@
L7 FAC #¥ Cu-Ni #HE 2L,
5 % % h £ 1 Cu(0.25)-Ni(10)/FAC .
Cu(0.5)-Ni(10)/FAC Cu(0.75)-
Ni(10)/FAC £ X O Cu(1.0)-Ni(10)/FAC &
L7,

M 4 2 x + X 5 ¢, Cu(0.25)-
Ni(10)/FAC Cu(0.5)-Ni(10)/FAC
Cu(0.75)-Ni(10)/FAC F Xk O Cu(1.0)-
Ni(10)/FAClg % 7= v O KR W % /K £ &%
zh TN 327, 326, 328 B LV
3.25mmol/g TH V| F7-miE KA KK =
TZENZFh 0.28, 0.26, 0.25 3 L 1 0.24
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g O KR REKRE g
pE 017 OEEREKFE (1 &
0.0 ! ! * ' 0
0.0 0.2 0.4 0.6 0.8 1.0
CulB = (wt.%)

K4 FACH#F Cu-Ni RBHOKZIERES

mmol/g 72 > 7=,

CuiRim&EIz &L 57 FAC HEF Cu-Ni &kt
O){Eﬁ{m%i%ﬂ(;ﬁg WEWTIZEALER O
o l=d
Cu(0.5)-Ni(10)/FAC Cu(0.75)-
Ni(10)/FAC ¥ £ O Cu(1.0)-Ni(10)/FAC @
iR E Kk FE E1T Ni(10)/FAC ozh o %
WEFH 0.93, 0.87. 0.83 I L 0.80 fFiZ
WLz,

FAC f1¥f Cu-Ni 3B TR &7z ik

%ﬂkyﬁgmﬁ’}\ . — o Ni BAKFEDAL
FWAEROK N 9:75>‘ﬁ1f52m5 Cu IZ#

BankizoEBExzonlz, £72, Cu i
INENEIZ R U C @i & K 3 & oD 1R E
NRKEN-TZ, ZHIZHOVWTIE Cu-Ni &4
TiX Cu nRERTTL2Z2LnMoNTE
D9 ARFHE L7 Cu-Ni/FAC TH Cu

MBI EHICRE LEZREELNEZEZ b,
3. 3 CuBAmMIZES2EEWRBEKRKEFZDRK

BME—OBREERT
Ni(10)/FAC ¥ X O FAC £ Cu-Ni & B}
DEEWEKRKFZORBEEY — 7 IRE XX 512

~$, Ni(10)/FAC. Cu(0.25)-Ni(10)/FAC.

Cu(0.5)-Ni(10)/FAC Cu(0.75)-
Ni(10)/FAC ¥ X 8 Cu(1.0)-Ni(10)/FAC I
B2 EERAEKEZEORE Y — 7 EBEIXZ
nFEHN 111.6. 107.3, 103.1, 99.5 B L
96.2C7 > 7=,

Cu(0.25)-Ni(10)/FAC. Cu(0.5)-Ni(10)/
FAC. Cu(0.75)-Ni(10)/FAC ¥ X' Cu(1.
0)-Ni(10)/FAC 2B J 5 & iE W 75 K 3 O il

lZxt L. Cu(0.25)-Ni(10)/FAC.
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BREKROBREE —VRE(C)
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00 02 04 06 08 1.0
CuiBFrE(wt.%)

5 Ni/FAC & & U Cu-Ni/FAC O & iR K
BKEOHBME—VERE

B v — 7 1T Ni(10)/FAC O Z i & g
LTENEI 4.3, 85, 12.1 BLW 154
CETLE, Zhid, Cal®mick v Nio
iR BE N m < 72 0 . KFEOAFWAE T2
Wl lgollw B2 bz,
ZOXOIZ, Cu Bz kv ipEe —2
HE%Z 100CLL FIZIRFTE b,
TSA(Temperature swing adsorption) T®
?ETE’ZQ@UFPE%/J\é STCTE, FEHERTF—
’iém%%%%T%k&ékb A=
A EDORAY vy MERDEFZONT,

4 FED

DOFAC #E Ni & B~ D KIR W 35 K F#E 1T
FAC ~DO MBIk HE . @i EKFEIT
Ni ~OfbFWEHEKRKKZLEEZ BN,

ONi #HEEo#H N E & I Nilmmol %47z
DORmIBREKRKZESWD Lz, 2
Ni Op#BHERKRTICLIbDOEEZ LN,
@FAC #H£f Ni Bt~ Cu AT XLV &
B AEKFZ OB — 7 IRENKT L7,
ZAE, Cudlshnic X v Ni o bIREN &
<Y, KFEOMFWENNFHL 2ol
bEEZLNT,
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Breeding of non-urea producing Gunma sake yeasts which are suitable for export
Takashi WATANABE, Katsuya SATOH,
Hidenori HAYASHI and Takashi MASUBUCHI

BENAEREDN TWDE N AR VBT VL, BEBRNEETDIREED Y ) — L
DILFER I XV AERT D, F-, BETOIAARI VB FALEHEBEICHEIEALHRIT S
E AR RICHEZ T D22 ERBEINTWVD, T TARMETIE, HEEFO D LIV
MBMoFLEAEZBOTHNT, BERMABERORFBIFEENLICIOMEALTHD, KE
FETIE, A4 =2 K> TRBIFEAEMEBIORGICKIIL, XMy hT T
FCRBREEAZITo-OTHRET D,

F—U—F:{FH, BEHEEE. RE. IAVAAIVBRE2F LV, 44— 4

Ethyl carbamate, considered as probably the cause of cancer, is produced on the chemical
reaction of urea and ethanol. The material is produced by sake yeasts. It is considered that
the countries, regulating volume of ethyl carbamate in Japanese sake, would be also increased.
Therefore, the purpose of this study was to reduce the volume of ethyl carbamate in Japanese
sake, we attempted to breed Gunma sake yeasts which do not produce urea as a precursor of
ethyl carbamate. In this year, we succeed to obtain the candidate by ion-beam irradiation and
demonstrated test brewing using the pilot plant.

Keywords: Japanese sake, Gunma sake yeast, urea, ethyl carbamate, ion-beam

1 [EL®Ic it 2 — & 3tE <R A oGk

T#EE ] LR L TWDd, ZhbDE

HEEIT, BAEOERTHDLIKEEEL T X, HEEROBEEREHEOM KIZHLRND
EH M REECTHY ., BEE LCHL TLEBLTWAS EE XD,

FRTERD, E£70. 15 O R R 13 H M L2 LZeno, ElEPICEENLD AN

WCE A, ERASHOM R E & I A SV TFVICHABIEEZR T A EIE X T

DB EZ R L CT& iz, —J, BKKiE X BHZENBESNTWVWDS, AN U
ENDIXEEEN T A AT A& LT T F i, EEMN AR (TARC) (2
Eh, BlLEhTE Ty, BEORAR FoT Te MZHT 2RI ERBE DL L
T— A THEABHEIZFELABZ TS, FF bHoH| LENDHZTNL—T2A BT HILE

ICHIJEE D KRR, BERE Tl & A D Hll 1 MTHDH, BNANRI BT LI, HHET
TA LTI T T —LEWN)BEND DRFEE T H J — BN KAI - B A
RAFEENOHFEN TN D ALTAERT D, LN T, HlEEERN
Wy 72— T, ﬁ%%@ G A & (A JRFEHEAEFE LR L X, BHEO I LRI
THERMB OWVEHBEROBRICER Y AT VB FALOAEARBIZREBTEDLLEEZD
XTHEL, HEKAZER: R & L T RN v, BRICHEABIA#RE SN TV DY,
IR FERLTNDHD, bz, RE¥ER Z ZCARMZE TR, BERS R B R #E

PNA T - WBEWSR kBB E UE TR B 58 B R

B BT S BEGE Tk K B TR A 10



N7-BE GRS 2R Lo, RF|EIEAEM
Lo LR EZISE - EALT 22 L% H
IR L T\ D, FEER L, BEEKAZE
B2 RE2 5 (KAZE2) (2 L 7= R # A A
OFEERHBLEZY, L2rLARNE,
KAZE2D AR B BE TlL, B % X5 H
TORBENN TN >TLEI Z ENHMM
S, BEEX, A A E—LBEICLDY
KAZE27Z2 17 T < | HEKAZEF K15
(KAZE1) &7y LREEG2EERE (G16)
DIRFBEIRAFEALER AT, £, KAZE2
NHELNTERERKICONT, XA m vk
TN TCHBEELZO THET S,

2 RBMHLAE

2. 1 HHEBELERAE

BERS R B B f: KAZE1, KAZE2, G16
. RAEBICHA L TWD AT FOb
DEMER L, £, EFEE, KAZE2)
OHRERICEIY BG L2 IRFIEAE
PEMERRIZ, Z Vo —L A by 7L TW
b D& iz,

AIEE 2 1%, YME:H (BERE— % X3 g/L,
FHET X A3 g/, X7 b rbg/L, 7=
— 210 g/L) #HW7=, ERHLROLHE I,
M ZE XYNBDE I (YNB w/o amino acids
and ammonium sulfate 1.7 g/L., 7 /L 22—
220 g/L) &M i, JRFAEELEVEREE O
PR T
CAOK: #i (YNB w/o amino acids and
ammonium sulfate 1.7 g/, 7}/ X=210
mg/L, 7/ ¥ = #EE0.105 g/L, /v

=F R 0.42 g/, 7 L3 — A20 g/L,

FKRK20 g/L) . ArghiHi (CAOR: > %= &
FETALX=rvoRZLEZLD) | Ornkf
# (CAOGHL DO BRI 2 AV =F D H
WLebD) ZHWE,

2. 2 REFEEMEHOEIRAE

YM smLE il BRE ICBER 2 — A6 B8
Fil., 30°CIZTT24FFfH. 150 rpm D FHE R
EIOWCELVAEIEEEEZIT T, BOoNT-IES
iR MERZYNBDE#HIICEH L, 30CIC
TI1RER] ., 150 rpmDEEE & H I L =
FHMAFE A L2 D%, B CAOR:H
@A L., 30°C T1~4WM D #E % 217
AR O FHFEVZHEL L, TN =

> T,

WEAE EKAZE2HICS® R L1729,

11

Uit E L e 0 Sk ECAORE I A X CTE -
BERRIC OV T, Arghf i TAF T 9,
O CAEFETE 2L D% JRFEIEEFEMNE
BEREE LK LT, 70, BT 544
e = AMRE U BRI, MEFYNBDE
Mz PR L, 2= R OLARLERLL T A AR O L
BEITo T,

2. 3 AAVE—LES

ARG & RER D FIETA A4 v v — LA
BATo 0=, YMEGSH CHER 2 LB RE
BEEER Ve — AR LT T T 4 F—
THIE L., WEAEAEK (0.9% NaCl)
THEEIT o172, 15D 72k 2 P % A
oy — VR TSR ATV, W R R
TltmazEo- b0 RE HRE L L,
& T A IR & S F 98 BT TIARALC T
AVFY A 7 v b2 HAWTE L7 RFEA
F v v — & (1205+,220MeV ) % 75 ~
200Gy D #t & TR L 72,

2. 4 IMERAHRER

R 264F BE B i R EE (L 8 (40% 85 oK)
MW, R 1ICRTEMETHR K200 %
A Z B /N GA B R AT o 72, A= F R
(Brix 5°) 25 mLICER 2% —H & M L
28 C CAH M EE R ZITo T2 D& E R
DRDOVICHWE, #BXiEX, AR (FER)
EREHRELCHBLELOZ A, #:X
XVE KL, 28%WAKFE LD L HITRAKL,
RECTHKLEZELOEH W, BAKIF13H H
AT o7z, o, IAKIZABEKICHA®R %
1.06 mL/LINz 726 &% iz,

2. 5 HHDE

FRRE. 7 X /7 BREE. B AEE X E BT AT
EHTIEICHEL L T Lz, 73— R,
<~V bh—A, Bz ¥ ) — ik, mER
worm~ 777, mERTTERESREH
W, OfrEITo e, HRAES (BER =~ F v,

&1 MAAHBREH
wmRE —B B Bk F
ok (g) 40 160 200
2k () 160 160
#K (g) 40 40
e 7K (mL) 25 160 100 15 300
& (°C) - 12 9712 - -




£2 NA4AOY TS PTOHRAARBRES
LRSS GIRS (GER7S SR B K 7
ok (kg) 3.0 10. 0 18.0 29.0 60. 0
Bk (ke) 2.0 7.0 14.0 25.0 48.0
Bk (kg) 1.0 3.0 4.0 4.0 12.0
Bk (L) 4.0 11.0 24.0 42.0 12.0 93.0
A (C) 22 12 8 6~12

AT INTIVa—v, BEEgEA YT I,
7T ) F, N~y RAXR—ZF
A7~ N7 7R WNTHN Lz, 8k

WEOBFREMRAEIX, bMIETITo 2,
2. 6 NAOy +rTS5SUMEEHR

Rk 274 B B R IREE 1L B (40% 4 K)
AW, 217 TEA TR K60kgD R ER
MG ZIT o7z, RO KREE®IT, B X
A (Brix 5°) 250 mLT23°C. 4H [ & &8s
BIZEVATo T, BAKIT, ~"A4G (Bl A2
ZHIEE) AL L CRBLELDEH
W7o, KO AKEIT, BE34%. f ik
31%., H#381%., ®MU31%IT72 5 L 5 i
L7=, kKICHEE24 mLIN x € A {3 B (2
THhHMODOEREY Z1T-o 72, 2. FK
A KEH W,

3 WRLEBE
3.1 AFVE—LBHREHEDRE

BERED R FBAEFEIT., MBEANIZEYIAE N
T nAX=vEm, BEITAX ST —BoHx
THNL=F U ERBICMAGMHL TiThbn
L, kAR SNT, TAX=v DT Fa sy
B CThd AT A=k BREIC LY,
TNAXF—POMELZRBIELZ Lick
ST, TAX= U N RE~OEHZKN
R, BHBORFIFEEITEIIL T,
ZOCAOE M 2 FH W= FIENENL TV DK
RKOFMIZ, BROABEZEI R THT L
¥ ) —V¥#Efla+ (CARI) ® HKREEKN
FonsZETh D,

LU b, BIFEEORGFIITED
B O R CREIZ 2[0] 0 3K A 48 B R AL B
ZLTWDZ &ENREKTKAZE2IZ, BARE
BT X D KAZE2D R FIFAEITHE L < |
MOBMEKRDOEBENIN TN > Tz, &2
T, YR THIREEHEOLDIA AL E— LM
iz kv, KAZE2D i 7= B i F5 M % ik Ff

12

LI-REBEIRAELE R ERKORSG %
RADH I,

MENmSRD L BRI DOALEICZE
MANDLENEL 25z, £EHITT5,
100Gy TO I F N= Uik 2 RET 5 =
tlWlLlie, — T, BEREL IS =
Mt P A B A5 20 3 0 BIAR I B Bl T 72 o 72
N (R3) , BREBRIZIZ2WEEDS
~20f512 B R L7z, 7ods. PRGTEURFH R I
DAL CHAERTO 1% E L AR L T
Bod., PMEmi e MfE s OBRITA
W72 o 7z,

Wiz, KAZE2D B 3= Uitk & 72 - 7=
8k NG, TAXFF—EXRE LV RFIE
EPEME E 72 o e b0k R/ LT, S 51T,
fhOFEE RM B R Ch 5 KAZEL, G167T
H 100Gy THRFT L7 & 2 A, BUEE O HE M
DHEDOLHIL (R3) . ThEhs8kT oD
R 58 I AL EMERE & BUAS L 72,

3. 2 IMERAAHRERICK H:EIR

ATERS Tl 18 5 % BB s C o 52
ARBRIT, RFBEAEMEOFEMITEE LWV, R
BEREZ RIS D5 2 E N ABEETH D Z &Y
Mmotz, £9. Tl E L TKAZE2D R
FIEAFEME AR50k D R EERE &2 ] T2 &

£33 HMELAFAZUMKEKRBOBERZ
R i (Gy) e JNEE T
KAZE2 EFZS 400 4
75 280 50
100 140 19
125 40 3
150 40 5
200 40 8
KAZE1 EFZS 40 3
100 40 7
G16 H & 40 2
100 40 6




ZAH, %L OO IEERETIT TN - T
BY., SKELBIEEEFRREORBERE N %
HEFFLTWRhotn (T —HB) .
ZO8KRIZHDONT, EEOWEEY B L 72
INMEIA BRI LD . RBEERE ) & BRI FEME
ERARDLZ LI LT,

A F = ARFIZ L D% < OFEMKIT.

TR N HMKAZE2 L FEE TH > 7= D
WXL, BRERICK YIRS L mEEKRIT
FKEBEAN TR > TV (K1) . —F.
KAZE213 R # % 4.9 mg/L/AEEL TW =D
®t L. 756Gy 6% Br < 4T O O G BRiE
EHRERALLT (ND) THhY ., RFIHAE
FEMETHLZ LR HMENICHLHERTE

(£4) . ok, BHREMMIIEESHS TIT-
oo =7, HHEESDIE, KICKDEESE

NKE <, 100Gy-5 & 100Gy-728 b 8 /9 (2
KAZE2DBEE R A MR L TR0 (£ 4)
ZTDOH%OMBP T, 100Gy-7T& R E E L T
BB L (FT—XAMK) .

Wiz, KAZE1 & G162 oW T, /IMEIA Z
AR EIToT A, WTNOEMKD IR
FiImHE SN kot (F—24EMK) , —
5. KAZE1 (¥ 2) | G16 (K3) & bHiZ
A A —ABEIC X DMK, BRI

70 1

€ 2T,

60 —4— KAZE2
50 4 —-75Gy-1
']
EI_’I: 0 = 75Gy-6
2 / == 100Gy-2
;!E 301 / 4 —5=100Gy-5
o V-
e o’
20 ~ ~8—100Gy-7
10 A = 125Gy-1
om .. ‘ . . . : B#1
0 5 10 15 20 25 30 B3
+AARBAK
M1 BEHMNEEBRLEDEIL (KAZE2)
=4 HPBEOFF@EOE LD (KAZE2)
RE*E hIavEIFIL s EtOH B REEHE
(me/L) (mg/L) B ® (553%)
KAZE2 49 6.8 2.7 18.2 29
75Gy-1 ND 71 2.8 16.9 3.0
75Gy-6 28 2.7 26 18.7 41
100Gy-2 ND 26 28 183 3.2
100Gy-5 ND 72 2.7 17.6 28
100Gy-7 ND 8.1 29 18.1 28
125Gy-1 ND 6.9 2.7 184 33
BA-1 ND 133 3.0 16.6 32
BA-3 ND 14.7 29 16.6 3.6
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WARTEEBRVENKLS R LONREL o
eIk L, BRERIZE Db OIE, Bk
CREDLDONSEhoT-, 2. A4 F
— LMHIC K A MR IE. B O F KK
DR ELBHKEREI BRI LONE L,
HARERIZIL DMK DG, BEERMEIC
52 DWBNYIENoT,
INOLORERMNG . RIS THR L 72 &
212, KAZE2D X 5 72 BRE B CHEE M
TR HBILDH, A4 v— LNHG%E
DEBRFZIRILHEND A T D LRI,
T, TP AR=UEPOET A= &
bt L 2o TWVWTH, /IMEIALRER CTRRHE
DM INAIHENHTERZ b, /IME
IANARBRCERKTHOLESEL BB TE 2,
B, ZOBRIE., CARLIER T OE B,
T MEBRIZEED T A ST —ERESE
WIWRIEL TV, &2 WIFER SN T
Rolh ENRHER S DR, SBIONE B
& EELRND Tl LR oTz,
3. 3 HHEKOEAMOTM
BHERNZEZRET 2856, Lo/MEiA
HRBROBF CHEMKE R LEEE, N1
oy N7Z7 b T ORI RE TR AT

70 1

60 1 ——KAZE1
—~ 30 1 —#— 100Gy-1
L]

W 40 —#— 100Gy-2
o) 100Gy-3
ﬁ 30 4
| ——100Gy-4
20 | —a—100Gy-6
10 | B#-1
0 B ‘ . ‘ ‘ ‘ B2
0 5 10 15 20 25 30 B#-3
HLHERAH
M2 REMEERLEDZEIL (KAZET)

70 -

60 - ——G16
.50 | —8— 100Gy-1
b0
1Bl 40 —a— 100Gy-2
A 100Gy-3
® 4
L —%—100Gy-4
20 | —e—100Gy-5

10 - 100Gy-6

0 B#-1

0 5 10 15 20 25 30 B#-2
HLHERAH
M3 BHHEERPEODZEI (G16)
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KAZE2D /R4 Oy F TS50 FEBEHRBROLAABBOFELD

B £5H
KAZE2 o
2d 4d 5d whngn| By 4d 6d 8d 11d 13d 15d 18d 20d 22d 25d 27d 29d 32d 33d 35d
IR/—IL (%) 0.0 6.6 9.7 10.0 3.3 46 7.0 9.2 125 13.6 149 16.1 149 155 16.4 16.9 16.8 17.6 - -
FILa—R (%) 131 113 79 79 15.3 12.7 115 9.6 6.9 5.6 49 4.2 46 4.2 3.9 35 34 29 - -
TILh—R (%) 4.4 3.8 3.3 3.0 34 21 2.2 2.1 18 1.6 15 13 05 0.4 0.8 0.6 0.6 04 - -
B (10%@/mL) - 1.9 18 1.6 14 - 1.9 1.8 18 1.5 14 16 1.3 09 11 0.8 09 1.0 - -
HEHE (%) - 947 971 96.8 | 100.0 - 1000 919 94.7 88.5 89.3 92.9 91.7 88.9 76.5 82.4 70.0 65.0 - -
AYF7ZILTILa—IL (ppm) - - - - - 55.4 80.0 984 1283 1347 1430 1417 136.2 1433 147.7 1538 1378 1443 - -
EFEE 73l (ppm) - - - - - 0.5 1.3 22 3.4 3.6 3.9 3.7 24 3.2 21 2.7 1.0 15 - -
HTOVEIFIL (ppm) - - - - - 0.6 24 3.7 5.8 6.5 7.3 7.1 43 5.6 4.2 5.0 24 3.6 - -
EFERTF L (ppm) = - - - - 9.3 20.0 29.6 46.8 544 56.7 55.7 394 545 40.0 51.8 205 31.9 - -
AJYTFILTILA—IL (ppm) - - - - - 21.7 314 38.6 473 47.0 476 46.0 446 449 455 47.7 412 453 - -
E/ALE - - - - - 0.9 1.7 22 2.6 2.7 2.7 2.6 1.7 22 14 1.8 0.7 1.0 - -
x6 HEBKONRAAMOvrTSUIBERBOELA2ABBDFELED

— prips £5H

EiH’E** 2d 4d 5d wmnan| Y 4d 6d 8d 11d 13d 15d 18d 20d 22d 25d 27d 29d 32d 33d 35d
IR/—)L (%) 0.0 6.5 9.3 105 3.1 45 6.8 9.0 1.8 13.3 147 154 143 15.0 16.2 16.6 16.4 170 - 17.2
FILa—R (%) 12.7 10.7 8.9 79 15.1 121 12.2 10.6 79 6.4 5.6 47 5.2 47 4.4 3.9 3.8 3.6 - 3.8
TILh—R (%) 5.2 4.0 3.1 29 3.9 16 2.2 22 19 1.7 15 14 0.6 0.6 0.9 0.6 0.6 0.5 - 0.6
B (10%E/mL) = 24 25 1.5 1.2 - 1.4 1.3 14 1.3 11 1.2 1.0 1.0 0.8 0.8 0.7 0.7 - -
HEHEE (%) - 979 959 96.6 100.0 - 100.0 96.2 93.1 91.7 909 90.9 90.5 889 85.7 80.0 846 733 - -
AYFTZILFILA—IL (ppm) - - - - - 83.6 98.2 1184 1473 1520 1614 166.7 1581 1513 1603 1620 1446 1514 - 164.0
EFEE 173 )L (ppm) - - - - - 0.7 1.9 3.2 46 48 5.0 5.0 3.3 4.0 25 3.4 11 1.7 - 3.3
HTOVEIFIL (ppm) - - - - - 0.9 2.7 41 5.6 7.0 7.8 8.0 51 6.2 4.0 53 24 35 - 6.7
EFEETFIL (ppm) - - - - - 105 19.3 322 56.5 519 56.9 60.1 427 55.1 36.7 49.7 19.0 218 - 542
AYTFILTILA—IL (ppm) - - - - - 28.3 35.7 447 555 493 53.2 53.5 479 472 493 49.7 427 43.8 - 50.2
E/ALL - - - - - 0.8 1.9 2.7 3.1 3.1 3.1 3.0 21 2.7 16 21 08 1.1 - 20

4 FLo

W, b AR T — X & BRI A RGET D
VERDH DL, TOMEEEE 2, BES KB TIE, BETOI LN VT F

WZED LI MEER Tk T, ED XD

REV HFELELRWLWHhEZRETED LD
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Development of Deep Reinforcement Learning for bulk picking robot
(1st Report)
Kouhei MACHIDA, Satoshi ISHIGURO, Hajime HOSOYA

EJE55(L %% Deep Q-Learning ([C X5 Ry hONRTREAE v X T EIRET D, ECHRERIL
FTEEIT YW, WREMETEE TS CIEERNRRERNICEE 2 &5 2 R LR, Ao~
— 2 a VR DFRIFEAMAE DY S 2 LT FEANRRFHNICEEZK A DN D FREERH D Z &
Z e L7z

F—U— R AL EERbTE, vhy b

We propose bulk picking robot using deep reinforcement learning called as Deep Q-Learning.
When deep reinforcement learning is carried out on actual machine, it is difficult to finish learning
within a practical time. However, it was confirmed that by combining pre-training by human
operation, there is a possibility of finishing learning within practical time.

Keywords : Artificial Intelligence, Deep Reinforcement Learning, Robot
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Study of the optimization of stitching measurement conditions with the use of white
color interferometer corresponding to measuring of broad area and multilevel

Naoya Masuda
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4y T THESRMEICOWVTHERIEZ £t L. W ESRMEOKRELZIT- 72,

X¥—U—RF: 270y Fr7HE, BETHE Nexview), RmMER, mH = (Sa),

AL = (Ra)

In the last measurement, we have inadequately tested condition settings of figure
compensation filter, as it turned out, we caused a measurement value error depending
on surface texture of measured object or measurer. Consequently we conducted
optimization of measuring conditions through that performed a survey and validation
about stitching measuring condition.

Keywords: stitching measurement, white color interferometer(Nexview),

surface texture, surface roughness(Sa), line roughness(Ra)
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Development of Prediction Method for Structural Resonance.
Hiroshi AOYAGI
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Structural resonance occurs when natural frequency of structure coincides with excitation
frequency, which often causes failure and vibration noise. In this study we tried to predict resonance
frequency and mode, to avoid such troubles in product development, especially in post-process and
after sale.

Keywords : Resonance, Vibration, Natural frequency, Experimental modal analysis,

Eigenvalue Analysis, CAE.
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Research of the various modeling properties of laminated modeling by silicone rubber
Motohiro KANO, Tomoyuki IWASAWA
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In recent years, the needs for trial production using 3D printers have diversified, and research and
development of a wide variety of modeling materials with properties different from conventional
model materials have been proceeded. Since we can also perform the 3D printer modeling using a
soft silicone rubber material. In this study, we investigated the mechanical properties, modeling
accuracy, and the effect of the laminating direction for the silicone rubber material.

Keywords : 3D printer, silicone material
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The attempt to concern an improvement of friction coefficient measurement accuracy
in friction and wear testing
Noboru KOWASE, Naohiko OGINO, Tomoyuki IWASAWA
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In the case of mechanical system damage, tribology (friction) of material surface often
becomes a damage factor, and the measurement of friction coefficient has been attempted in
several ways in order to evaluate frictional force of material surface.

In this study, we adapted the ring-on-disk testing machine for measurement with accuracy and
measured frictional force of aluminum alloy material by the ring-on-disk test for the purpose of
establishing friction coefficient measurement method with accuracy, and also evaluated the

measurement accuracy.

Keywords: tribology, friction coefficient, friction and wear testing machine, ring-on-disk
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Development of Strain Measurement Method using Image Processing in a Tensile Test
Hiroaki ARAI, Naohiko OGINO, Tomoyuki IWASAWA, Tetsushi KABURAGI
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In this study, we developed a method to measure strain using image processing in tensile test.
Specifically, using an inexpensive high-speed camera and a general-purpose image processing
system, a method of fixing the jig, Lens calibration and position detection algorithm were studied.

As a result, if the elongation is 0.2% or more, it can be measured with the same precision as the

conventional device, and a low cost strain measurement system could be developed.
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Image Processing
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Evaluation of gas barrier property of polymeric film
Ryuji USHIKI and Koki ONDA

A EVEFE A E 2R E L, LM 4 LT % LDPE(low density polyethylene) 7 «¢
YN :iﬁ?é%\@ﬁx (BHF, ~V s, “@bmE) ZERRBREITo 0, T AZEAREIT
XHEE L IZIE—F L7, £2C, ZBILRFOFEMEIZ D>V T LDPE & PVF(polyvinyl
fluoride) 7 4 W AT O W THER L7/ R, PVF 7 4V ADHTANY THERE WD &R T
X, INOLOMENS, RIEEBICL D2V ABEENTMTEX D EBEND LN,

¥—U—F: HRAFiAFRE. LDPE 7 1 /L A, PVF 7 4 )L A

Trial apparatus was made to determine gas permeability coefficient of polymer thin film. To
confirm whether the trial apparatus can be used to measure gas permeability or not, Nitrogen (N3),
helium (He), and carbon dioxide (CO2) was applied to the apparatus by using well defined
LDPE(low density polyethylene) and PVF(polyvinyl fluoride) membrane. When nitrogen (N>),
helium (He) and carbon dioxide (CO;) were subjected to the trial apparatus, N2, He and CO;
permeability coefficient of LDPE film showed 0.847x1010 3.47x10'% and 7.85x10°1°
cmi3-cm/(cm?-s-cmHg), respectively and those were close to values reported in the references. In
addition, CO2 barrier property of PVF film was superior to that of LDPE film. Thus the exploratory
attempt to evaluate gas permeability of polymer membrane was successfully achieved by means of
the trial apparatus.

Keywords : gas permeability coefficient, low density polyethylene, polyvinyl fluoride
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Examination of establishment of best-before date by taste sensing system
Kazushige ISHIDA, Maki KUSHIDA and Norihisa KIMURA
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Possibility of establishment of best-before date by taste sensing system was
examined. As a result, variations of tastes detected by taste sensing system and
findings of measurement of microorganisms generally agreed. This agreement
between determination for best-before date by taste sensing system and measurement
of microorganisms for use-by date shows possibility of taste sensing system for best-
before date.

Keywords : taste sensing system, best-before date
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Investigation of the yeast cultivation condition using yeast extracts
Takashi WATANABE, Maki KUSHIDA and Takashi MASUBUCHI
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Koji extracts, utilized as sake yeast extended cultivation, is prepared with many

working power. On the other hand, the nutrients which can be utilized for sake brewing

are regulated by the liquor tax law. The purpose of this study is to investigate the

cultivation condition with easy handwork, low cost, and non-affect for sake brewing.

Using food additive yeast extracts and glucose, yeasts grew as well as using koji extracts.

The demonstration of the small scale yeast mash brewing test revealed that this

condition is useful for yeast extended cultivation.

Keywords : Japanese sake, yeast extended cultivation, koji extracts, yeast extracts,

small scale yeast mash brewing test
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B RE T % % 35.7 -22.0 6.1 0.9 1.2 95. 8 11.0 2.7 1.5
K901 /KB /K IC & #4
T % % 37.6 -23.5 6.1 1.0 1.1 98.0 11.0 3.0 1.6
FHRPBT X2 36.0 -25.7 6.1 0.9 1.1 98. 1 10.7 3.3 1.6
B RE T % A 35. 1 -25.9 6.1 0.9 1.2 95. 6 10. 1 5.1 2.0
Gl6 K5#R
o % 2 36.3 -26.7 6.1 1.0 1.1 97.7 10.6 2.9 1.8
IR 2 34.8 3.1 6.3 1.0 1.1 95. 6 10. 4 3.6 1.9
B EE T % & 33.9 -21.3 6.1 1.0 1.1 98.0 9.9 5.0 1.7
G16 /KB /K| (& #A
T % 36.3 -26.0 6.0 1.0 1.2 95.7 10.5 3.2 1.5
IR X2 36.7 3.5 6.2 1.1 1.1 95.3 10.6 4.3 1.7
R & X 35.4 -26.3 6.2 1.0 1.2 98. 1 10.3 3.9 1.7
HRERELVEREEOMEDO TR EL o 4 FLo

oo BB X 2 |201F, REZNVARALLT
BY . 24WF[E O R FE TII i K G & 12 Bl
LTWhhrolzZ EBRRKFEERLNS, F
7oy EREBFOVT NS 95%LL E o B4 72 i
EHERFLTHR DD, A FPIGE 7L = —
A D F % JFOE & U 7o B SR R 1R RE 23 B
EHER S T,

3. 3 /IMEAHRERIC K HEEMM
BT REIE Y O/NMEABRER Z 1T - T2
LA BELLEEE AT, Bz
XFARMMEFRKOR Y LR DEREZED Z

>~
~ —
~

ENTETR (FR4) ., —FH, aRBXX
ZHAWESEE, K701, Gl6mD & &2 H A
WEICEENHTLEY) ZERHEINT,
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Study on the simplified yeast’s identification method using PCR
Maki KUSHIDA, Takashi WATANABE, Takashi MASUBUCHI

BHEHEV ICBWTEHBEEOBHEZH WS L X, HEEOEBMICEDLELBEEICT 7201
T, bAHATORBBOLEZEHRTLILENDH L, TZCAFETIEH, V—~A1H¥ A7 T
—ZIEH L. B0 ) ARV OREOHMEAH{IEST 22 212X - T, BHBRE S
EOBEIRICERY AT,

F—U—F B, BHS#®MNE T A b=~ H A7 T—

In the case of Japanese sake brewing with several kinds of sake yeast strains, it is
needed that management of the yeasts rates in sake mash to control of the quality as
meeting maker’s target. The purpose of this study is to develop the simplified yeast’s
identification method, by amplified specific fragments from yeast genomic DNA using
polymerase chain reactions (PCR).

Keywords: yeasts, simplified identification method, genomic DNA, PCR

1 LI <, BRICX2HBIIEAAIEETH D, £ 2

TR OBEROHBIIE, TTCY: AL VB

BEEVIZBWT, HBRBEREXT L3 — T T =ik, BYERAT 7 X —EBIEED

IVIEBEIE WIS EES | G A2 APET DI Yookl &, BIWCAEHSMMEE 2R AL
WHERMAEM LD, Z0D, KB TFREPHOLNTERL, ZTbOFEIT

WIZENENICHED ZWIBEOMEICA D AR A NE L LY, IR LA

ﬁf@%%i&ﬁ?ﬂb FEEICHWTE Y | K SN TELED, BEICFHFELNDM, £

CIFEHEORMNAEREAT AL H D, FRAICLB - = E OE R 2@ T 5
%E?ﬁﬁ@ﬁi%)ﬂb\ék%\ s o B I ZeEnTERY, —F, Bis TR & HEE
EOLEEHEICT DO, BARFOD S % polymerase chain reaction (PCR)
BEREDOFIELRZERTOILERNDH D, ZRH L., FHEBEREEOERE RV O 2= R

Fo. EFEITRR L RBEEIC Ko T, B Tikhll 32 FEPREINLTWDY,
REREDPOH AL HEEL, MEMED UboZ e, bABNOERNE T

BMWIEBEYD PAbnTHnD, & 250, svan=—{tL, 55N iR % PCRIC
BPARERT RSB ANV, FE FoT#HMT LN TENIET, AT
BROWIE D ICHWIZEE. bAR T OREE: DR EEMITTE 2 LERATL, TITKH
e (X FEWE ) DS IR B 7R A & O T RIS E W Tl b=~V A7 7 =7 DM
EHPO-oTLESI ZENRZWV, Lo T, B 2 B L. BERE O 5 kL S A & T
Bl S A o BERE S 2 G0 7> i {5812 g HDLMRFI LT THET 5,
ro@s2&nRkoonTND,

L2 b, BERMRESLSZEDESET
boran=—iT, R TEALEETE

NA A PR R
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£1 T3A4AT—DOEMEET
Primer Sequence
YDRWdelta25-F 5 —ATGGAGACAAATACGCGCAAATTGAGCATC-3’

YDRWdelta25h—-R
YELWdeltab—F
YELWdeltab—R
YGRWdelta21-F
YGRWdelta21-R 5
YLRWdelta20-F
YLRWdelta20-R
YPLWdelta7-F
YPLWdelta7—-R

5 =GTTGTAAGACTCGATGCACTAAACAGTCAT-3’
5 =TTCTCATCATTTGCGTCATCTTCTAACACC-3’
5 =GCTTTTTCTACATTCAATGACTACTTCTCG-3’
5 =GCTTTGTATTGGATCTTATAGCACTGCTTC-3’
~GGCGTTACTTACATGTGATAGGTTCATTAG-3’
5" =TCACGTCAGAATAGTTTTTGTGCATCTATG-3’
5" —AAATGGATGGATAATTTGATAATTGCTGGG-3’
5" —GTATGGTCAGAAAATGATCGTGGTGTTTCA-3’
5" —ATCCTTGCGTTTCAGCTTCCACTAATTTAG-3’

2 RBMHLAE

2. 1 #HEs

THEEEE R 2T 2 () EER G X
DIFSEHICDELCHEHW D Z H\W,
BB X X9 20\ 1801%5 (K1801) I,
HABEHSLVBALLEZLOEZ HW,
MERMAEBRG2E T LK (G16)
X, Ut —DORAFHKEH WS,
2. 2 47 LDNAIH A%

ATRE A X, YMEGH# (BERF— % X3 g/L,
FHFExXR3 g/, X7 rbg/L, Z =
— 210 g/L) ZHW, bbb, ARE
25 mLOYMEG#iZ Nz, B2 A& H
PR L. 30°C. 140 rpm C24FFH DR & 5
%%%ﬁoko%%ﬁlmL%Lb > Bt
(15000xg, 1 min) L., &6 7=@HKEN D
Genk < A (ZF 74 F) ZHNTH
/ ADNAZ i L 7=,

2. 3 PCR&E#H

EBHOLOHREOEZSZIZ, EHKMNE
Bsl a2 —7y b L7740 ~—2HW
LHZ il (R1) . AU AT —EITIE
KOD-FX (¥R Z#HWw., ~==2 7 {Z
¥ L, TI00™H — < L ¥ oA 7 T —
(BIO-RAD) TPCR% 1T - 7=,

2. 4 F7HO—REKiKE

Agarose S (= v RV —r) L 1xTAE
Ny 7 57— (BIO-RAD) #H\WT1% 7
Ha—AT7VEERLE, PCRRINIKEZ T
Hua—AEBERKEB L, =F VAT a~vA
KCYetath, UVEHEIZ X 0 E L 7-#&1x
FON FOFE®BEEHR LT,
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3 MREEE

3. 1 PCREDEMRER

PCRIZ, —~nH A7 T —mERIKE
W, BREEREORMBNLLERTZT TR
<. BEREMNSOAF ) ADNAHEH RIS,
PCR&E%&K%SM%T‘%%; T, HARREE
EWHEPLEMEN TV DIEHEERIT. 1§
75 B 5 2K F T TR R 2 & R S B
WHH ., FIRAFEPRE LGRS TS
ZD=, PCRE HWTZBERE ORI 5% %
EEOBEEV ITAMER LFHITIZE A
Elw, £ TEJ . HBEEmHSOMZER A
TEXOBRERY HED 2 L, PCRIE
EREHT OO0 EMBEEBEMICE AT,
KLFAHA SN TWDE X 290 WNWT5 %
(K7, K701) 8LV & £ 9010954
B (K9, K901) Z M., wH - O®mE
ODIRFAEZAT > 72, & X 9P WT5 REER
%, YLRWdelta20 ® /N> FBNHER S iz
WZxt L. & X 90095 REEREIC IR
Ehlehrolzz s (K1) . KFED
H &N R T X =, — J
YDRWdelta25. YGRWdelta2l (2> T
., WThoOBELEEI LW E ST
WD EWBIGEDO N R ST,
I, MEHLO®ME TIE, — KRRV
AT —8ThHDHEX-Taq (¥ I 7314 F)
EHWTWD O3 L, AFE T, #Eis
FHAMEME N R b B W & &5 KOD-FX % M
WTWHZEREEL WD EHAENS,



K7 | K701 | | K9 ] K901

MD23@®EMID2E@B M MD2R3@®EBEMD2RB B M

M Maker, (D)YDRWdelta25., @)YELWdeltas. B)YGRWdelta21, @YLRWdelta20., (B)YPLWdelta7

1 7AO-ABSABEE
EREE £ 3MVIRREE, ARRE £ 3N VISREBOY / AKHEOPRK G R

K2 RBEINAMRFOBEEOKRRE—E
A IR YDRWdelta2b YELWdeltabd VGRWdeltaZl VYLKWdeltaZ0 VPLWdelta7
RIB0O0O1
RIB0O002Z
RIB0O003
RIB0O004
RIB0O005
RIB0O006
RIBO0OO7
K1
K2
K3
K4
K5
K6
K601
K7
K701
K8 O
K9
K901
K10 O
K11
K12
K13 O
K14
K15
K1601 O
K1701
K1801 O
G2
G16

OO0 O0O0O0O0O000O0
O0O0O0OO0OO0OO0OOOOOO

O0O0O0OO0OO0OO0OOOOOOOOOOO

O0OO0OO0OO0OO0OOOLOLOOLOOO 0000
O OO0 O 00

O0OO0O0OOO0O0O O0O0OO0OO0OO0O 000
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3. 2 REEBOHINARER

PCRED EMBEfHIZ L > T, BHS O
HEOEMMERERI N D, BB
308k %2 AW CPCR%E4T -~ 7=, #HLIX
AARBEH 2 OHEAMINTNDIEDHD
B AT o TR Ve, RKFEIZEB VT
ZTNOOBBMENERTE T (£2) .

Elo. AW TR, EBEEREE L THD

oy B X 7z Bk T & 5 RIBO001 7> 5
RIBO007 % TOd W GEEEE R, B A S W
& CHEAT &2 Ik - K1~K5, K8, K12,
K132 > W Tk L 7=, RIB0O0017: 5 K5
FTCOH WEBEERMEIZT., & C
YGRWdelta2l OENER I N, 1
LOFERIT, AARRBEHS THMAINL T
HEEREE BN R > TWD Z ENHL
272> THE DD, YGRWdelta2l O g D
FEN —DOOMEBE LD 552 &R
w7,

— 5. HERMBEERTHDLG2, B &
NZ o7 LKEDOGLI6E., &RERRD
Kl4t ARy ThrEEZE2zZLNTEZ, K
M TComFOMKE, Kl4, G2, G16/L4E
TR C¥EigE X% — > (YELWdelta5 &
YPLWdelta7?3 ¥img) % rL Tk Y, £
OHER N EAT T ST,

BUE O EFEE RS e & o il o
DITIE., KEBEEN-S D T o B F LG g
FERR DK1801 L | FEEEVNIAC N THEEE A Y
7 I VEAEMR DKLI401 (K147 72 LER)
ZRAETAHZLENZ WV, AFETHLHEBD
DWE LB Y., YLRWdelta20 @ Hiig D
FHETKI4E KISOI Wi T& /-2 &
5., EEOLAALFTOEBMOFEELEE
fEHT T X D RIREME D /RIE S LTz,

Mo ¥ —TIEIETIC, BERER
D4 ) LDNAD )L A7 ¢ — )b REKIK
B K DM, tAFspRd & 36A L T
16 B R O BAR 7B R AT 12 K D B B EE R
BHNEORFTOTIVICE VA TE 2, Lo
LN b, — I EDR BT E IR, K
%#méif WCEWHEMAET LI HON S
<L THH ORI S BRI AR 3 ST ~ 1
ROXZLWVWELDTH-oT=, —FH T, Auf
RTCEETEE=—XZHL., XETDH
LA XHHAEL, BEHOLOBREINHELR T
7wt E 2, BikRBRAEITo7-DTH
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ehfRrBrncaxr-E2LoNR,

4 FEH

AW TIL, BBEEYVOLAHLFTDORSE
BERE D AFELE BB 2 i TE 5 X9
W9 5720, wmHLDOHREDIOPCRIZL D
B R By ik ik 2 Et L, WF%ERIH C
EOWHEFBRNONES, =~ H A7 T

— R ORI EBEMT LI LITLD,
EHOLOWMEDEZFB CE, £,
RIB0O00172> 5 K5F To Wl WiE B & 1
HABEGEHS CHEMINTWDLEER L R
N2> TEBWD, YGRWdeltaZ2l O Ygig

DAEMIZEY, ZOEMITNESICHERT
X, SHIC, HMERMBBEROG2, B

Lo LD GL61E, & REERER O
K4l AR THDZ L2 BMT MRS
REE, ThbDoZ e, EEOL A
T ot O % B} O AFAE b 3R & R AT T & 5 AT RE
PEARIE ST,

#t 2
ATHG TR RS MF eI, 7
B — 2 ERUKE G E &k D BRI A IE 5 &
ZFRM S ETHWE,
X Bk
1) B RO IE S e SO I 1 B R O B
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Development of dielectrophoresis separation device for iPS cells
Nobuyoshi KITAJIMA, So TAJIMA, Masaru HAKODA and Masashi NAKAYAMA

ABFFEIL

iPSHlfi 2 W FAERICH WD SBEEEE ORI L ASHET N1 A0 a
MZX2 bbbz AR S LTHRF L7, oBEEEORMICE L T,

GYBET N A 2 DR

i ok IR AR O AR B, ~ A 7 m R O&m S, B E, FNEESFICOW TR L,

STHERNERI0% HER T H T LN TE I,

Flo, KaX boglET N A0RGEEE LT

X, ERERIIAECRERAL L - —IIL, ~A 7 niiEHITERANET —7 % L —
=L, AR DMV BRI EEME R Y I — Rz v TaE L7,

F—U— K.

P vkE), IPSHIE ., IR 5y B

We examined the development of a cell separation device using dielectrophoresis

phenomenon and studied the operation conditions for efficient separation. In this experiment,

the mouse iPS cells and feeder cells (MEF) as sample cells were used. The influences of the

distance between the electrodes, height of flow path, flow rate on the separation and applied

voltage were considered. As a result of the experiment, the separation efficiency of two kinds

of cells was 90%.

Keywords: dielectrophoresis, iPS cells, cell separation
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BEIR IS DR ST\ b, b OEPE
BB T, MO EE, 28k -
SHTERAEICITE W R E & B EER IO
TEMENKRD LN TWD, MLk sy T+
EXRIBRET HUEROIHE - ATICIE, L —
P—wEREMNH L LYy — 2 E
OHBMB S ERENESFEHESATWDS,
Y — ZIXHE - TR EN R <L MR
S FE N IEFICEWFI R E B L TWVWD,
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LWk T AEETHD, KTk
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EROREEEBEFEICLVEBEATETH S,
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W BN T X 20 T8 04y B RE o U
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ABFFETIE, AR EREZ A L 7CF
BUKEN BT N A R & F W TN 7R oy
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2 RSB T/NARADRR

2. 1 EREEREBGEFEXEB TN
1 ADHEERE
TBET NA A0 EEK 1ICRT, T

A ACRESINTZ~A 7 2 ifigid, ARA,

BAHY ., Ao iZEMEE s, B
NhMABREES RSN D, TD DK
T, MEBARE TERT 208, ~A 7 vift
BN DAL IEANIITE@HR TH D720
A B G SN2 HITIR B O A 2 Jiiiv, B
2 D HERS S A 7o A i R 03O B BAR &
NTRET DI LIFTEN,

AEEE

USROS

K2 HNEHRATLEEOEBEKEK
AV OWRIT . AE AR oK TR AR S 2 08
THEE, MBEICHEBERB DN B X, FE
UK A3 K 2 7 M 1 e AR BB EE AR L2 T
> TAM~KENT D720, HOA~THRET
L. EKENIBER LML, hx
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7wz, wmT 52 &R HEC
45, TOREOFEBEBXSN 22T D
AL, BB~ T 5, U EOJEET
SBENTFIREIC R D, T OFHEIKE IR
THRAIT, EMEEHE, ~1 7 0o
S, RV, A E A, R R L
N b,

2. 2 EREERLIUVAE

A G2 BR T I R o IR A A BB L 75
Bk BET A A E R W2, DEE AT
AEROM 2K 21278 T, DHET N A A
NIV VR FITE D ER L, BTRE
B X O AEE O JE K DA FE T 2
L. HBET A AN ORI O BT,

CCDH AT ERYarzZHWTBET S
I EhE 2 R e LT L2, ~ o RiPS
Aif & 2h & ILZ LR S hvic v U R R
FMIMEF & OS5 BEAZITV, £ OB
R EBIESMEORMNEIT- T2,

2. 3 ZEEB#ER

AET A} A8 Pl bR B AR O FE AR [ BEFE25 pm, 50
pmD2fEFH, v A 7 v i S 25 pm, 50
pm, 100 pm® 3FEFH . XK I &, 1E WK
ik C B, RERMEE R LI,
ZORR, RBBWHERARZ GO ED
[l 3 2 X 312”3, EBRS R 1L AR IR
25 pm, v A 7 iR m S50 pm, JE WK
10 kHz, a8 & A o Jit 1.5 pl/min,
JE P A O e #1013 3.0 ul/minTH B, &
NENROHOIZE T 5 BRI R Em
BEORBEL R LT, I3DOHEREL, 6
VppEl INE 23 H A A X O'BIZ B TMEF
Al & IPSHI A D B 2R D Z 3 K b K& W
W Lo, MEFIZ#s EkE 1 2 %),
HOAMI~vkEY L7228, iPSIEZ#5 B Ik 8
T RWED HACHEZ RNz T
HbH, M3DOHDOAD LD KR TIT2H I
DOEINFED L, FHO0S5THVERKTH -
oo W, MUERBRLZHNT, HOA
2B H5MEF & iPSO D E A %X 412
Y, TOREK. 5 Vpplh LD LW EE %
Fim4 % &, MEFH IO E A 23590 %z
FIRDZ ENHLENERY, KEEOH
ZhE A SLEE S A7
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