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BRETEZMEET D &V o T EREHTTHY, A
HhEls - B HINTHD (K 1).
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|
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728, a[m], b[m]DEFNIL, FEHEOMEMRIEN D B
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3. F&O

AMEIZE Y, BEiaR > S OB T D EEER
BEREICB W T, R L — Y — 2% v FE W HT -
Te Bl 23 MeNE 7=, F£ 7=, PLC (Programmable Logic
Controller) ~SIERFEAFANNTH D Z L BFEH S
7-.
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vV EHWTHERREZE=2V 7L, TV A
N EF M U HEE 528 D Ch HE— X 1Tk
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2. FERUKER

X 1ICBHEEITo TV AT AMERREZRLZ. A
Mo Ry T 2 N IOFEIZBITH AT
ERIZE, PHRICEEN AR/ U A hoxy RO LED
R o L OFT AR =2 AW DR T,
DS 225 0 3 2 LIV RAET 2 MEOR
A bZERE LTI ADBREEHETHY, Keoth
ZHWTC, IR (R-R R 2HE3 252 & T,
g7« A ML AFOHRREAEET S Z L2 e
Thsn. £, HEVOEFFRHZBWTHREIIIND
HAMIZONWTIE, OFTAF—VICL vV REHBLE.
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ERAEL, B—% RIAN\NDLE—XIZ#EY) T
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Driver
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U UHVHEEOEE B E L.
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AMNERROBREEZHNE LYY ary I aFa—7
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L LETHEMESNTEY, AEAEEFETRNT L
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k 1.0%
9 PLA+= 27 E— | (0.352 4
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DRI ENT.

X 3121, SEM I L W #EIE L= BC DF*
A7 LT B LTV A4S & — 5 dh > 7223,

BOE~H+ nm F2E OFMER TR I TWnWbH 2 &
Dotz £, FRERICEE 1 OFmmEg %X 4
WoR L7z, X3 L LT, MR LANEEE LTV
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4. BEXH
1) Yoshida,Naoki.
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bulletin
ble Humanosphere Kyoto University. 2010, vol.6, p.3
2.
2) SRAEE BERREEMSISICE DN T I T 'L
H—AYCEIZOWT. R 30 AR AL T3
firt o & —FEH W, 2019, p. 70.
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1. BW

EL TR =7 AAIN)EE WEVRE R LS %
BN 5 LED 72 EICHW LTV 5. FEEFEE O
FTIWZBWT, ET 7 X~k (Spark Plasma
Sintering : SPS) %&E (2 L 2 1550°CHLEETE » 1 — R
MRS HV1200 OfUERAIER LTz, —J, BEfsL 7
R T 28 E DT Y RN A 517205, BTN
b DRFFLEE D T-8 SPS 12 L 5 &k - KRR
WEETH- 7= .

EAZE 5 ENE  (Hot Isostatic Press : HIP) FEE 1%
WA A EZ SR TAMT 22 LIk, AxiLE
BRETDHZENARETH D Z Lnh, BEfECiE
7R L Y RAE L RIERRESEME LTHW O
TW5.

AL Tl SPS Y5 TR U 7= T BEAS IR 12 D\ T
HIP JLBR % FH Nz @ i AL & MR LTz

2. A&

BB E L TAINR (B 27 P~8LE 7L
— R) W, BEREE ORIV T SPS i (5
R TR SPS-1050) % FHWVCTHESRL L 7= P
BERE R (K9 20mm X 2mm) (22T, HIP ZLER ((#F)
f P RUEHAT R O2-Dr.HIP) #5866 L7z, X 1 12526
7 u—%ER L. PIRERS IR Z BN VY RIC AR
BEIEEMAGER T A L Fe i - B L, Bhe—H—
Z AW T HIEEE 600°C/h CTHTE DIRFE £ TIE L
1 RERIREE L7, Hm L7z,

VERL U 7= BEAS IR OIr U, Wi ok L CRIE R
W ZATWE » I — A X (AR SRR MXT70) %
BIE UTe. 7, i #2777 BB (SEM:
H A (KL JISM-6010LA) (2L W @iz L7-.

AIN Powder

v

SPS
1550°C, 50MPa
10min, Vac.

v
HIP
1500°C-, 200MPa
1h, N2 gas

1. =XE&I7A—

3. BRRUBE
3 1IZ HIP LB D & Jr— A BRI ERE B 2

L7-. HIP HRZ X VX DT & Rk TR (R
ZZNNS L IR TEY, B L OMEIT MR TE T2,
F IO EBEITABEE O EFIZ X Y oo/ E L 7o
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«
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1 N N N N
K2 EBCERJFEER
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S E Xk
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T EHEOIEAPMREICINZ T, 22—V —DRYEICFHF
Z DA IIAE D @B O TG A 21T, BEFR
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\Z, LF/HF & EBEHMIOBGRE R Lz, K2 75,
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Ty anzNERIELE. 2UZONWT, HN=
ALaATOENMVCEEREZRELLY (M14),
INZT AT EKY 50%HITE L TR D ISRIE & TRk
Lo RS ERE LD 757 L, EHF L LS
FNVOFEGBBREZRE L, EFHEOLERES
R L7z, 7Zeds, HIEIZHW RS T JIS Bkt
D=, WiF - HEFOMNOFME LB BB TH 5.

3. R

W SRV T, AKRIE O &5 OV EAT
WA (KB D) BNHELER, 2 OJEMIZFFICR
JE DRLEDPRKEZ VB CBE Th - 72 (X2). 72,
ARIB & BT DA AR OV T, BEREN 130 H
5T 55cc/emsec D FHFRE @AM Tl b W
BENE Mo Tz, BERIEDME 10 co/em?/sec D AR kA
TiE, 1kHz L EOBEEEART, & L < PR T

Lz, F7o, K& LIZ R REAAE O E LI
LTI, MIBEICEE S5 HIkICH~, 22/
WD LIS J5 53, 12500z LL_E o & 8 4k ¢
WS PEREN B o Tz,

AT Z o ¥ 2 lEF SR~ AFITIE, E
D= 8= = LT DEEHK 50%HIE L, b
DRI FRIEDO R REATISE 258 L2/ SRV TR L
THI7.8dB, Z L C/=h A a7 NICEBEAE & Fil
L7273 TR 12.7dB O FEF BRI OUGED RO
S, WEN B IEG RO EICE ST D I L0V
Mmoo Hn- (K3).

1. RE/NARIL(E) EEF/AARILE) DRERER
- WEN I HEX-—D=BE - N
R25 || ——mEn b HEA-—HEEE b
% —o— WEN M HEA—AEEE : K)
L0 oS
15 _U,o’ R X
= Vil ¥t
m L~
%M ggﬁﬁf’J
ol |
¥0.0 yi
OO OO OO OO OO OD OO0 O O o O
O N OO WO — OO MOOL OO O WO o
PEERA5SBB888888588

B2 KBEONSEEIZEHREMHREDILE

L —
= — R RELITy VN 4
w60 || —A— AL EBIE LARBA Y FEARSERE LIn 20 [
¥ 50 |L—o—nmarickmEsEm LN 14 |
;§4O rox N—O"o-_o
S O A
X 30 XX T
& 20 2 %% —T
% 10 e —
0//

OO O O OO OO OO ODOOO O OO O

O N O OO — OO MOOLWL OO O WwWo o

NS SBEERSNERREER

ol B i 88 [Hz]
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#R LED SEEDHE

1. B®

N E TOHF%E T, UV-LED %4 i L CI&HE R
MOBERRBREZIT, BEEEO EE L&D T
OO TR TNV EEAEREL, BEESNTERN
TEERE R 2 3k Lo, Y% RT LED 28R &
LCHIFEENSEMAMELTNS.

A% O LED 2R OIG 515 & LT, Bkl o
Sh~DEHNE Z BND. —FF, Hiliae &R
IV BEEFNTWADIALAI VBT VT, —3
OETHHEENHFE I WD, L» T, LED &
BE R A 058 Ol H A& 2 N S ¥ 5 7= 9121,
VNI VBTV ORAL BN L L T2 D EE
HCHNNI VBT VI, RELEZY =L D
I XD ARTAZ Enn, AR VBT F
ORI L Z B W, 1EIEEEE TP O IR FE AR % T
REZRBR 0 KB L L 7= 8T LED ZEE R0 &4 R
T

2. Ak

W% 1 F Fl R OO B 121X LED 2 EE R 4206 1 %
M7=, YPD iRIARFHIC 28°C, 2 H 4548 L 7o BEh)
B A, mOBEC THRER, ARAEKICEE
L, 9 2x107cfu/mL O BT 2 i Lz, #H%E
% 20mL % [EAE 90mm D ¥ ¥ — LIZHY,  50mm O
BiEfE2S S LED % AT 280nm D440 % 20~300
FOMIHST U 7o, HRST 12 O BIK A i O 0 B CHETRT L,
CAO ZE XE;#1 (0.17% Yeast Nitrogen Base W/O
Amino Acids and Ammonium Sulfate,10ppm L-Cana
vanine, SmM L-Ornithine Hydrochloride , 1mM L-
Arginine Hydrochloride , 2% Glucose, 2% Agar) (Z&Afi
L, 28°CT20 AMKGER L. ABFLicar=—%7
X = (Arg) FRIEEH  (0.17% Yeast Nitrogen

Base W/O Amino Acids and Ammonium Sulfate, 5SmM
L-Arginine Hydrochloride , 2% Glucose, 2% Agar) ¥5 X
W A=F> (0m) FTEXEGH (Arg B 1D L-Arginine
Hydrochloride @ fX 7 ¥ I 5mM @ L-Ornithine
Hydrochloride % & {p55 i) |ZRAE L, Arg ZEREGH
TIIAEBEET, Om BREMTEFTT HHET LF
FT—BRERE U THABEL 2.
SBoNERIZOWT, T a—/ VKRR
T ABEHINC KD FEERER S LUK 200 g DTETE
IMEBARRBR A AT o 72, BB, b AABLOH
BB BAEEE, BREE, 7 VBREE, Ta—iLgy
BLOFERND & EEICHEWE L, JREZEEHRE
(F¥v b REFE/TE=7) ICEVHIELT.

3. R

T F280nmDO UV-LED & SR & 3 5 2R/ HR IR S
2LV, ArgB R CAEBT T, OmFEREEM T
EBTHERMENSIMEE LN, SO ER
BRIZOWT, Toba— Uik — & 2 5
AW THERBRAZITV, KRBT ARD B X
O 7' e v g T VA RCRE DS Bk & [FIFE E D B
% 23RR® Kk LT,

B L 72 23R 20 THE K 200g LA 0 3 17 /)
AR AT o 72, IR AP B3 58g%
R TWE T Bl U 72 /5 R, Bk 04206 Bk & thig
LTCHAHLBEOEMMN2A LN O, SR
BTE. O/ E B EE/IMEIA R D
IIMTHE R 2 R UTR Lz, 9838k & 102278k 1181
FRE B U TRZBEN/I0LL FICHA LTV -,
ZOURIZONTIE, BEEE R LT, BRSO
D THDHH, FRTOHBES B AN &)
o, BREKEL L GERIKLT.

& 1. 200g BREFBE/MEAHHERFE R

el A Y A YT IV AT a g

B LALRAMK BE 7S JRIE AR 7’”;*” wimg oy MOl LTS AT R

() (mL) (mL) %) (ppm) (ppm) (ppm) (epm)  (mgl)
02060 28 2.1 0.8 1.4 18.0 91 24 141 6.4 11.5
9838 29 2.3 0.9 43 18.0 104 2.7 154 5.9 0.9
9922 30 2.3 12 26 17.8 102 2.8 152 7.0 8.0
10227 30 2.3 12 1.0 17.7 122 3.5 144 8.6 1.0
10282 30 2.4 1.1 0.1 18.0 106 2.8 138 7.8 12.3
10387 28 22 0.9 6.7 17.5 102 22 144 6.6 9.4
10486 29 2.3 0.9 6.7 18.1 120 42 144 72 8.5
10510 30 2.7 0.9 3.5 17.7 95 26 151 8.3 1.5
10659 28 2.4 1.0 22 17.5 109 2.5 143 7.4 11.9
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Mg B IR & Y 58 L M- FLEAE DB RE T ST

1. B#
VA, AR ORI RPER Sh, FiREZ M
Iz\tﬁé WO TG 2 JER 2T TV D, RS

CBWTHIMEZISH LB O = — X35
FoTWEN, AFRARABEEZERAL TN &
ERPEE 720, R OBRITHEA TV,

ARFZETIX, RANEEOILEEEIC AR O %
XET DD, HEEENOABRE A oBE L, %6
PEIZOWTHRRET L7z, A4REEIE, Mg )R & L <
WA O HLRR & 0B L, B TRATIC X D E R
DREHEIT -T2,

2. Bk

FLIRTR LT oA 7 D orHE L7z, BRKIEEER D4
BEE U IR EAEPEA K TR L, MRS %R E
B LT, 7xm/Ny 7 ok (ST ALH)
ZRV, BEK Y v —HT35°C, 2GR L. 4k
Lizan=—%#KEL, RULORBREHTELE
MRS W IREZHC 35°C, 1 Butss& L=, BiRikE 2
Vtm—n 30%) LIRGL, —80°CTIRfELT.
HABRE L, recd BIBFIZRTDH~LTF T LT A
PCR % T} 16S tRNA 15 7 OEFI Iz L v [FE L
72. MRS IR M CHIG R LT HBE A A 4T 7
H— (T RE - NAF) THFIRMOHEL 1%,
NucleoSpin Tissue (¥ 1 7 /3 A 4) & FIW T A DNA
R L7=. #1®IZ, Lactobacillus plantarum 2 )v—
FERIET A7, Torriani & D JFIE VY IZHEV recd
Bk H~LF 7Ly 7 A PCR 21{T-7=.
PCR FEMIZHONWT 2% T I — A7 L& N TER
KENEITV, N REER L. I, N2 R
B L2 ZHERRIZ OV T, 16S TRNA ORI
L AEIE®IT->7-. PCRIZL, Lane I LV s S 7-
HLRIEEN 774 ~—2 TH» 5 27F/1492R % AT
17o7=. PCREMIZHONWTY L H——4 v REIT
X VESEREL, EEERELE.

3. WRBIUVEE

FLEATH IS MRS ZEREEHIC LV 101 SR pBES 1
7o GrBfES TR O AR DNA IZDW T reed &
BT DT 7Ly 7 X PCR 21T TR,
101 Bkt 60 #£72% 200 bp 13T, 24 #£72% 300 bp LI
Ny RBHgEs iz (K1), ZOHIEIZEIT % PCR
BEEMINX, Lactobacillus pentosus 7> 218 bp, L.plantarum
73 318bp T B 728, 200bp FITICHEL L7 R
I& L.pentosus, 300 bp 131X L.plantarum & % Ei

BE L. —J, 17 BRIIANY RAHB Lo 72,
ZIUB OERIZR LT 16S tRNA JEIE T ORLHI i
AT o 12488, Lactobacillus collinoides % I3[R € S i
7o, FEBEAS 2 & 0B L7 B O RIER R 2R 1
\Z/R L7=. Lpentosus 73 H % < S, IRWT
L.plantarum 73538 S iz,

PARFEIT 0Bl S T2 FLBE T 0 N LYEAL IR <005

BRI f R 2 R L, BEREVE 2RI 5 T
ETHD.
M 1 2 3 4 5 6 7 8 9 1011 12 13 1415 M

300 bp
200 bp
100 bp

M:DNASRFEY—H—
1-15: LR BE NS BELT-ELERE

1. recABEFIZRTHTILF TL v X PCR
LXK 2FBEDORE
1. DEL-IABEORELH
[EREd ST
Lactobacillus pentosus 60
Lactobacillus plantarum 24
Lactobacillus collinoides 6
T DA * 11
aet 101
*: oy BEELANSLL T DB TR,
SE X
1) Torriani S.; Felis GE.; Dellaglio F. Differentiation of

and L.
paraplantarum by recA gene sequence analysis and

Lactobacillus  plantarum, L. pentosus,

multiplex PCR assay with rec4 gene-derived primers.
Appl Environ Microbiol. 2001, vol. 67, no. 8, p. 3450-
3454,

2) Lane D. 16S/23S rRNA sequencing: Nucleic Acid
Techniques in Bacterial Systematics. 1st ed., J] Wiley
and Sons, 1991, p. 115-175.
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