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Traditional craft process improved using loT-based
measurement system

Takashi Kikuchi, Yasuji Namizaki

When drying lacquerware in the “Urushiburo” drying chamber, the quality and yield of
lacquerware strongly depends on the temperature and humidity in the drying chamber. To
improve the quality and yield of lacquerware, we measured the temperature and humidity in

“an Urushiburo” drying chamber over 7 weeks using an environmental measurement system

developed in-house and based on wireless sensor network.
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Internet of Things, Machine to Machine, Sensor Network, Lacquer,

Lacquerware, Traditional Craft
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Evaluation of Commodity Resins to Reduce Cost of Vertical

Electropolishing Equipment for Fabricating Superconducting Cavities

Soichiro Murakami, Kazunori Suzuki, Yasunori Anetai, Fukumi Takahashi, Takuo Akabori,
Go Mitoya, Keisuke Nii, Yoshiaki Ida and Hitoshi Hayano

Developing vertical electropolishing equipment to fabricate superconducting cavities
requires, for example, reducing the polishing time, improving the quality, and reducing the
price. For making electropolishing solutions, the present study focuses on selecting
inexpensive resins with high durability by subjecting commodity resins to chemical
resistance tests. The results show that polyvinyl chloride (PVC) does not lose strength or
change weight, dimensions, or color, even after 90 days of immersion in the electrolytic
polishing solution. Thus, PVC is very durable in the electropolishing solution.
key words : vertical electro-polishing equipment, superconducting cavity, international
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Development of rapid-induction-heating system for aluminum

al ons: Investigation of rapid-melt conditions for melting aluminum alloy in induction

furnaces

Koji Iwashimizu, Hiroyuki Ike, Shingo Kurosu,
Yoshiki Igarashi, Hironori Tanaka and Toshiyuki Watanabe

Melted in an induction furnace is stirred during melting, thereby degrading the melt

quality. Therefore, melting aluminum alloys in induction furnaces is difficult. We address

this problem by studying the conditions required to obtain rapid aluminum alloy melts. In

preliminary experiments,

we obtain non-degraded aluminum alloy melts from an

inductionfurnace.As a result, the range of optimum values of electric power and frequency

for rapid melting of aluminum alloys in an induction furnace.

Key words: Aluminum alloy melt, rapid induction heating
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WEMFOEREUT, B OMGHE I 8kHz & L, #
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Effect of silicon content on K-mold test and vacuum gas test

of

Al-Mg alloy (AC7A)

Koji Iwashimizu ,Hiroyuki Ike and Shingo Kurosu

Al - Mg based, alloys have high corrosion resistance, and are thus excellent materials for

application requiring high toughness. As such, demand for this materials for use in

automobile parts is growing. However, upon casting , the Si content of the return material

of Al - Mg - based alloys tends to increase. To address this problem, the present study,

examines how the Si content of Al - Mg - based alloys affects the K - mold test or vacuum

gas test.As a result, upon varying the Si content, the porosity forms change, as manifested

by a in the bulge at the top of the decompression coagulation test piece. In the K - mold test,

the
ductility decrease.

Key words:

1 % E§

T =0 AEAIE, BENE IO ERR B
BOWTREM & UCEENEML WD, R, &
TER ACTA BF-CEAFRS 5052 BHIZRFE S D Al-Mg R
A, EMENE, EEWER 2 LB AR ERDTFEED
PERNEAEN TS,

HREH Al-Mg RAED ACTA 1., TN E TELEH
ENTND AL-Si BAa & bl U, IAfRiE, BR{bofi
MRS . WEWEME T L7V, 51T, #ED
B Cld, Bk, RSLISN OGN EnE L R O A
ELTHHL G S L IHTHIEMT 5 2 L bR E
DLEEACDRREL 72> TS, ZODZ LBHERE K
D ACTA OWRG W ERHITEIC DWW T A D 7= &
Z A, WEEEE, K B MEZ WD Z & TG
PN TE D Z L EAMER LT, SBIT, $HESISOR
DEHZIL, S 30T DITRA UTHOVER T S A1)

fracture - surface color changes to light blue with increasing Si content, and the

Al-Mg alloy, Silicon content, K-mold test, Vacuum gas test

2D ynot= Y,

F T, ABFZETIL. ACTA IZ Si DNEA LT84
JEEEERBRC K B —/L RRBRAESRIC & D L 9 7pipsd
% RAET TR,

2 EEAE

FERIT, # 1 1R9 ACTA Bkt R0 M L OVESE
Si (99.7%) ZAVVT Si &% 0%~4.5%L 705X H
ICREE L7z, £ L ¢, HhiEAUF 2 VTR 2.5 ke
OB BEN B DIFIT TR, 750°C £ THIRDHE,
RSERIIKTL 0.2% D7 T v 7 A &N UL
& Ar TR X DA AL 10 53OikERE1T-o 72,
Z LC, WUEEEERBS L OK =L KBROA R
JragRE LT,

DT RRER , SRER/ N D DI IAY % 85 g BRAL
L. HEEEZEF ¢ L /SN T 5. 3kPa OFFIE T CheE S8

YRR 27 4EHE BV HRE(CICE T 5 b O3 0 BT — 7 X — 2GR E
ok SR B

16



EFRIERTE o 2 — TR E

oo PUTEERERERA ICHLY U7 BeEeEi 1L, Bk
Jr o B Ol Gl A 600 DT A Y —HKT
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WL, BB AT, RTEOMER AT > 72,
=1 BEL-EEOHS
(mass%)
Cu Si Mg Zn Fe Mn Ti Al
¥ | 0006 | 0076 | 445 | 0010 | 0.118 | 0.004 | 0.013 | rem
RY# | 0.008 | 0.364 4.12 0010 | 0.116 | 0.004 | 0.015 rem
(EHhREHD LR TILD)
3 REBRLEE
31 BEERERRICK SR LB

(mass%)

®2 R LTI-EERA DTSR

SIE& Cu Si Mg Zn Fe Mn Ti Al
- 0.006 0.08 4.41 0.01 0.12 0.01> 0.01 rem.
0.1 0.005 0.09 4.38 0.01 0.12 0.01> 0.01 rem.
0.2 0.004 0.22 4.23 0.01 0.12 0.01> 0.01 rem.
0.3 0.006 0.28 4.11 0.01 0.11 0.01> 0.01 rem
0.4 0.007 0.38 4.11 0.01 0.12 0.01> 0.02 rem.
1.0 0.006 1.00 4.36 0.01 0.12 0.01> 0.02 rem.
4.5 0.004 4.53 4.42 0.01 0.11 0.01> 0.02 rem.

(EMASER SRR LD)
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Digital Surface Texture Inspected Using Confocal Microscope

TAKESHI Wago, TAKUO Asanuma and TAKASHI limura

The standard fabrication technique of SHIBO surface texture, which is manufactured by
etching, requires organic solvents. High reproducibility is required for manufacturing
digital SHIBO. Toward this goal, we use a confocal microscope, with its long stroke Z-axis
drive, to achieve high-accuracy and long-range feature measurements. This study uses a
confocal microscope to demonstrate efficient feature inspection of digital SHIBO and

discusses the utility of this instrument.

key words : digital surface texture, confocal microscope, profile best fit, measurement

efficiency, stitching
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Width [11.5 mm (x10 objective)|40 mm
Measurement area (mm) (X,Y,Z)=(150,150,80) (X,Y,Z)=(705,705,605)

ApexC776-SurfaceMeasure403, (K> k=) OF7pftik
ERLUITRT, MEORIIENL, B2 D5G5578HC
B HERFHTH Y | I SBEME 3 ikl 31
LHIEfESNER SN, L—F7 1 —7 CMM (FA Vi#lk
(R DB HERENER S, EES HEL Y
DT L SIS T 7.3x10° (0.1 um(20)
/015mm) . L—#7'1—>7 CMM [ 20.0x10° (8 um(o)
40 mm) LR DIRIEREETH D,

3 EEBAE
-1 T EZERDE

JERERIERE (CMM) [ JERIKT » 72380 £ i
To =X VA, EEREIISLT X, Y, Z 5%
BUG L CU—7 JEERMGRETE DA, — A7 IR
TEREI AR & 0 M A+ 2 52 i Th D 2 L
MD, TOT—7 FEEERNERIE TE R, £ 2 CliafE
(T2 TY — 7 RO EE R LTz, M R
MeERE, X, Y FANCEDPOSBIE, Z JFIANEDD
HIEOKSRERH LHEY 7 b =7 TU — 7 R A%
ETX, L—Y7Fa—7 CMM 3250 SR TS L
TY 7 Ny =TT E LRI Y 2Vl =Ty —7
SR ERET HEZ T THDHZ LG, MERNC T —
2 RS R DRI AT A2 T T — 2 RIS D
HIEMHE U — 7 i C2efillh, v —27 N0 Claldix,
X, Y, ZBaixv—7 & o Hikm & L,
32 FTq RN IRDBIESE

FEINT T RLE mm AR—Lx=> R, 4 RFITT
ROS MM AR—/Lty RIVAEHA L TT 4 VX LRl
HEFRIC TN Lz SRR LT o ofilEr <l
E LT, xtged Lz AR BRSO KR DIE L 72 %
THIHIRE & Bk & £V 7 Z24HHIA9IC CAD TReE L7z
WMFRRETH Y JRSIT o E b5 mmELETH 5,
HAENPMEE I, L X 10 f5E Lisao 1
g v FOHEHIOLE mm Th 5, W VE e REREAF
JH U CRDIERSERIT 4 X4 0060 mm, &r7pkEL 3
X3 D45 mm ZERHPHE L, (e R Lz 5 T
HEL, L—Y7Fa—7 CMM TlL, il TIAVEHD
TERBIEIMTZ 5D = LD 7 e — 7 B IENE T E
FEARE L Sy T ROy 7 7 4 — Ry T
0.007 mm, EAIE 01 mm OFETY THIELX LT,

4 EEBRRRUEER
AL RS TR DIV IEE DT — 2 BITH S D%
FHER G Z R 2 /%Y 3 OWBRRE ) 2B RE L,

%19 & (2017)

HAERBISEE O BEG Y 1 AL HAERE A FH L C14
mm (1000 27 &) |ZHa/NEHL L C CSV BT %
R— K Uiz, o= JEEIT CSV IEXThY, 77—
BoiE S 2 RoThCs (e L7728 X i, e/e83 Y #il, XY
WZBHENZ RSN Z e L= CThot-, £2T
Excel VBA IZX Y 15H X, 25IHM Y ##H, 3%H
M ZEh, fTHANC—Ar Yy VR L LT — 2O
IR 22 CREEHER S AT O fitr Y 7 b o =7
(Focus InspectionV8.3, Nikon Metrology) (23 L7z, &%
FHERRG AT, BREHIEIC STL ST v, BRI A
BEETLARLE LTz, A N7 4w DRI S E
BECIEX, Y. ZIEHER[ D X, Y, ZBENAT & LTI T
L7z L—¥7m—7 CMM TiX X, Y. Z [R#ERA],
X, Y, ZBEA L LCHEIT L, REHERARAE THED
NTREREZR 2 RO 1~X 4 (T, #£2 LY AKRDEE
Do TiE, ESTEEES 0076 mm, L—Y 7 u—7

®2 MRRE
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parameter leaf Geometric
Confocal | LaserCMM | Confocal | LaserCMM
Number of valid points 5000000 1362878 327631 821553
Average Deviation 0.774 0.411 1.064 0.820
Minimum Deviation -0.524 -0.599 -0.682 -0.450
Maximum Deviation 1.298 1.010 1.746 1.270
Deviation Range 0.007 0.005 0.070 -0.017
Deviation Sigma 0.076 0.093 0.135 0.094
Deviation Root mean square 0.076 0.093 0.135 0.094
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Digital Surface Texture Studied Using Contact Profilometer

TAKESHI Wago, TAKUO Asanuma and TAKASHI limura

The SHIBO surface texture may be printed for use in car interiors, home decoration,
electronics, etc. It is manufactured by etching in a process that currently requires organic
solvents. High reproducibility is required for manufacturing digital SHIBO. Toward this
end, the present study uses an NC manufacturing machine to create digital SHIBO with the
NC space-coordinate code directly indicated. This study uses a contact profilometer to
demonstrate efficient feature inspection of digital SHIBO.
key words : digital surface texture, contact method profilometer, workpiece coordinate

system, Y axis traverse table, steep scanning
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Deviation Root mean square 0.027 0.032 0.040 0.047
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Closed-loop engineering combining 3D scanner and 3D printer

TAKESHI Wago, HIROYUKI Nagashima and YOSHIHIDE Hakozaki

Closed-loop engineering promises precision and high-efficiency product manufacturing.
This process combines a 3D scanner and a 3D printer to reduce feature deviation. The
present study verifies the practicability of closed-loop engineering. A 3D model
manufactured by fused deposition molding and laser beam lithography is measured using a
laser probe CMM , which provides a measurement variation of 0.088 mm (o). The 3D
model is measured using microfocus X-ray computed tomography. The maximum and
minimum sphere diameters are 11.038 and 10.841 mm, respectively, for a nominal diameter
of 11.000 mm. Future work will focus on finding the cause of this large deviation.

key words :
X-ray computed tomography

1 % B

3D AEARE AT BRI U TR ORI
EEITH HETHY, (ERIT A b hm x4 2 855%
REIEREL LTREES T\, BTy =
VROMEMAR E MR & T D ELRIAEMER O N —
2T ROV T b= T OEKIC LY REDSEE
ERFCHEAHE T 52 b, fEk, kU
THIERE (LLF CMM &0 9) TfFo> TV @k E 72
SHERESSKMRENE & FREIC /R Y 2o db 5, &
512.3D 7V & L 3D ERMEHE (3D A X v )
EHAEGDE D Z LIC X mEEROEREE e R

closed-loop engineering, 3D scanner, 3D printer, laser probe CMM, micro focus

LGRS TE D AREME S L2 Tk b, BEHT O
INTGHEA LT T N (BEIER) ~OMFEREE > T
W5,

2T, ESIAFFEBR S I N PE SEEANR A A SR A3
Iunyxy M) —=H—bRY | BEARABSINT
Lr7uavxzy MREESIE, FERNT A NE—
2AHYEL 2D 3D JIEIZRET 2 miE A R E LT,
AR T TIIBIECIERIE & SRR A R B 1L
2L 23D 7Y vH, L—W T — 7 X ek
AT F—NAXBCTIZL D 3D Ax ¥ T %1
MALT, FHERPRUICHEICE AT, A%

* OPRR 27 AR PERATHIMOESEEIR PR 0 =7 & GEFEFIZE)

wk RIEM AR
sk T WA L
stk B - ERERIRTED



TR o 2 —REHE 55 19 5 (2017)

DO HBNE., RAERENET DHEREDHEL & 1EEE
ORem F, EBI25#% D 3D b D3 Y Hiff~DF
HRELOCEROEZDOEBT -2 2HB52 L TH
Do

2 BE3 T Ak BERDORE
-1 #M=E

RESMT — 2% "AT53D 7Y & 2FEIZ L
D LAT T RL VAT U R 2OREFHFNIEE L.
HABEOEREITST2 AT M1 &SRR
D X Hh L OHEZTATICLIZEE S, LA T Uk
21X, Y, Z#inhHENEN 45 BT EE T
H5,

F7-, WERPO/NSW~ A 70T 3 —h A X R
CTHEE D721 50%I A/ U 7= 25 & s LI &
DA77 v h1TLEER L,

2-2 HERE
2-2-1 EBEHLH

FIEIEIC K o EE (LT, RiEREE) o

FRpfikkE R 11z, AMBLEE L ITRT,

K1 AEMEEDEGEH

K2 AERERYOEMTEH

VAT Y b A7 L | AT T2
ey YT 0.1mm
YERHRE 10 W5 224y 36 B | 23 W] 52 45 49 b
. BRI,
[=]] = (\ g :ﬂ
B AL A
HYHR— b - s
S fike FHEEICLD Bog)

B2 REMEICKDBUMDINE
(E: L4721, B:LA4T7IF2)

L4, (0 NRM-6000
A—Tr— P4y Mttt 2-2-3 50%ETIL
WS JEE HEIEIC K D DS EER 3 12, S %
SERFA LR TSR- X 312779,
kS ﬁ(ﬂ A TSR -

BBy T 0.05mm/0.L mm/0.15 mm ®3 HNETILOEREH

IR W 610 x D 610 x H500 mm LAT YR LAT YR
fEEY YT 0.1mm
TR 35 055
FOFER L
A FAEECLD GEHD

1 REREREDINE

2-2-2 ETI
WIEFIEIC LA SO W TSR LR E a3 2
12, AL EK 2 1TRT,

3 50%ETILEEMDINE



ADAXYFLID AV U EOBEIZL A7 — A RN L—T2 =T U T B E

2-3 BAMEERIE
2-3-1 HEMH

BsfrEiklc Lo EpEE (LU, FDM) O
IR E R 412, ALK 41T,

&4 FMAFEDEL L

EiEs B FORTUS 360mc S
A—T— Stratasys Ltd.
T ik ENfirEE s

. E7/b : ABS-M30 (ABS #ffi5) .
PRI Ha— b : SR30
e 0.127 mm/0.178 mm/
L 0.254 mm/ 0.330 mm
T RE AR W 355 x D 254 x H 254 mm

4 FOMXZEDIHMER

2-3-2 ETIL
FDM |2 X D8 DiE G522 5 12, AMBl#IX 5
IR,

&5 FDMEFYMOEREY

LA Tk LA 7T M1 ‘ LATYR2

L 0.127 mm

TR 49 FffH] 4 53 70 18 34 4
WA AD

[21= 2y A :4]&

e FrL TR

A~k | FAEELETASY o

A | R Lo | R

27

5 FDMIZ&ZEHYDIVER
(E: L4721, B: L4722 F2)

3 L—H¥I7o—JKEFAERIC K SIFEME
EAE
-1 EEREE

L— 7 e — 7 REERERE (LT, L—%7'm
—7 CMM &\ 9) OFApttikAiZR 6, SMELA X 6 12
R, ARIEEIIHEME CMM 0 71— 7 A e
X7 =T —TIfMTEX LD TTA
L—FOHIEEA 15mm & B ASERIIE TOEERFE

(o) 8um DO EFEERIEICHINTE 5, AMROFERGR
75 MPEg 1342207 0 — 7 TP200 3£ 7% i T
1.9+3L/1000um Toh v | WERE T L —F T —T D
PEREIC K& S IKMFEL TV D, M E & PHIX
705x705x605mm (X, Y, Z) T® v iy mHIE
#HEHFETH, LrL, L—F 7 a—7 OfEEhihHE
23100mm TH Y, Fu—T DM & BRI LTZE
AR RN I EREPH 2 A 272, ERRD
REEPHIIE D, > TAIEEORESLRIT/ Y
BIER O EREEERIE & 72 5,

Sl 7 kv = 7 1% Focus Inspection Ver8.3 (Nikon
Metology, LA FFI83 &vv9) ZFIM L7, EH L7
XY OMERRIZ CPU 23 Pentiumd THIEE A E U M
4MB, OS % Windows XP (32bit) T&H %, FI8.3 134
BEO R HRESLCE X DT 4 V2 Y v THERE, U
— 7 JEREFR (WCS) BRE. NA N7 v MERRND
DOFFHER A A CRZER R E TOIRIETRXTOM
Hrigaex A LT 5,

-2 EEAE

FHRDIR LT2ER &SRR O & D DR S 4
A aeBoflEmIcONTL—Y T —7
CMM ZfEH L C, R/ LI-RIEFIEC L0 H
E LTz, ZORER, FHERNR LZIEFIEOT R
TOHEAPARLEE CEBCE =, YET—T MIET
DLERY, BEEFES 1~8 OB bEE LTITWV,
4 8 [OWETTXCOREMEHEOND, HET
— 7 VOFERIL, BUETTIEN AR L L OER
LD 2 KHE, FETOBEESHFNBLAT T RLE LA



EFRIERE 7 — Tl

%19 & (2017)

%6 L—570—70WDELHH =7 BRETF—TIL
E JEiEfL —H FO0—JX CMM -
Bzt CRT-AGTI6-LOTS lBRNo. | 1 | 2 | 3 | 4 5 | 6 | 7 | 8
22 =213 Nion Metelosy WEHE | WERHEL SR
JEHEfL —4 00— LC15(Nikon Metology) ra—
REv=TRE (192008 % BECO | |yl u || u|e|u|we
B RE 15mm BEAH
BERE 15 gy & |
iR (o BRE) Jum s (x| x| v | vi | x| o | vt | i
S FREE 0.025mm -
{EBhBREE 100mm ¥ LELAT M, L2ZLAT k2
KBEL— Class?2

CMM: CRT-AC776(XVk3)

3B 5E & BE 705 X 705 X 605mm (X,Y.2)
RINRTRE 0.0001mm

ERAR IFATIY
BRARBITEERE 8mm/s

% KA1 E AR EE 0.13G (& 8H), 0.23G(E L)

MPE; (TP200F%) 1.9+3L/1000u m (L:381E & Smm)

6 L—H7O0—7 CMM D&

Tk 202 KN PIERORIED DR E 38D K
S (HEMICHIFI L7 BED) % XAl E 72130 Y il
BNZEWTZGED 2 KHEL T 55 8 1Y OMAGD
&L,

L—H7m—7 CMM ZFIH L7 llE DS %50
3%, L—¥7a—7 CMM (L rl@hhs 5 ot
DO THAFRERD X, Y, ZHhé T —70 At C
WCH D, EEMO LHEIFX 7, UAHEIXX 8 D
07 RV T o, A BiE T r—T O
m ol CHilt > v —7 Oz F Mo TH 5, HiE
WMDJEHE %25 O T 28 2 PET 2 7o DIl Bl &
MO DT TERMEL, BTl xDETLVE
R ICEB T 2RO 4 HEEA LT, ETE2E
(N

JEFER B 2R D T 720 O BB R EBAR X BUR
fRIEIBIE I T T, EBEDOATHER LIz, B
EMRITRER ZEH L, FEICHRL7Z1T# <,
=272 5 X9 ICERE L CHlEMICRE 7, L
—% 7' v —7® Point, Stripe, Overlap OfEIZEE
fifFE A & YL & 612 Point 0.6mm,  Stripe

28

X7 JAO—7J&# A0deg. COdeg

Mitutoyo

X8 JO—J&E% A0deg., C—90deg

0.6mm, Overlap 0.1mm & L7=, L — W oREE I TEESF
FEEVE T 27160 / v T & L, KEIE TILERED -
OB RRCA 0 Mo OEBALIZ I8N T SS9 B 2345 & Uk
Mol DI EFE L, BLZ 3260 F2EDEE L
2o L—¥Fu—7 CMM OREIEER EOIREITF
¥IE 19.5°C., Z#E#iMH 03 CTh -7, HIEHMIX
2015/11/30 7> 5 BH4A L 2015/12/2 £ TOIFIFA %3 H
Fﬁﬁ%g L/fCo
-3 BIEHER

REHERAGRAEICLY 8 HhORED T —~ v TN
BoHh, ZOEMNEG fdm 12 X DA T v FED
EHLAZKI EKI0ITRT, BT—~wy LA



ADAXYFLID AV U EOBEIZL A7 — A RN L—T2 =T U T B E

EEH L, KTEekHEIER 8 LB ELE, K
F AL 3D 7Y & DOIER A CEA R, S
TRET2 KM KA BIX3D 7V V2 EREO LA T
7 T L1 AT, L2 A ECRIDICERE L2
ATHD, KT CIHEHERED Y —7 [ & THBER/N
B AT =010 RATERHS Xdh B & Y dil B 2 /KHET
Ho, ZORFIFIL—FFr—7 CMM DOHlE-RAE
OFHMIZ NS, KT DIFHESR & LT2KHETH
D, L—¥ 7 —7 CMM 2k b7 u—7ER/ITH
ThIEEL TIT 5 7o O LLERIIEEE ORE L BE D PERR X
NEHETH S, 20, ZORFIEHIEDKE
LR LB X, KT EXHIERHERFO 2 BRD

*8 EFEKE

(410 fdm_I2_x (XA 71> MEL)

HEORESERL, BT —~ v 7 ORETE0TmMm
ELAT—=N—DHLTEENNSNT & E2RT,
RRFEBOLPILLL T OEAITHRE Lz, #lxiX
fdm 11 x & 1%, HBL3E 5 15 A BAA i 5 8 1 (Fused
deposition modeling:FDM) CHLUERFDOELEN L A 7 7
k1 CTL—#7r—7 CMM 2 X D HRIEROEY X
UALEN X @il EThbZE20), BIZIE b2y
ok, ®EEF S e B L (Laser beam
lithography:LBL) CHRIERFOELENL AT 7 h 2 Tl
— CMM 12 X 2 HIERFOB) D KIF(LEAS Y i BT
L LxEV), EEREIZLDE8ET —4 (X Y.
z) OfFFTIZ FIB3IZ L VATV, FIB3 AL T
TOHRE OHTICRIETE o, BERE, FmE, M
fREEIL A ML TH 5 7= 0BT 5 No.1:fdm_11_x D
S111, ZX (i, Ax DRFEM LTz, BT —~ v 77l
FERIINA N7 4> AV, 321 DR 2 FEFHE L
776

-4 EE

3-4-1 EKBIEFER

(1) H#HH

ME OBFAA E L Toiatr Yick v KT ozhE

29

K&
&¥ 1 2 3
s
A whrt  [PEEER eapa | -
B |E&WEOLATIL L1 L2 -
C |[RIEHDOT—IRE|NAXE L | EIAYE L —
D BIEE RIEEA | AIEEB -
E 2BRD R Eh X Y] Z8H
=9 HHE
K&
okl 1 2 |3[4]15]6 71819 |10f11]12
BkFE
y | BEBE | v1 [v2|v3|v4|v5|v6|y7 |v8 |y |y10[ylt|yl2
(mm)
=10 28R
(mm?)
Factor f S |4 F o %
A 1 [0.08424 0.08424 | 2.90 0.65
B 1 1.30877 1.30877 (4511 | 14.75
C 1 [0.00769 O |0.00769 | 0.27 -
D 1 10.00204 O | 0.00204 | 0.07 -
E 2 |1.07059 0.53530 (1845 | 11.69
AxB 1 | 0.20506 0.20506 | 7.07 2.04
AxC 1 10.01046 O | 0.01046 | 0.36 -
A*D 1 10.00732 O|0.00732 | 0.25 -
AXE 2 |0.01370 O |0.00685 | 0.24 -
B*C 1 10.02997 O | 0.02997 | 1.03 -
B*D 1 [ 0.05950 0.05950 | 2.05 0.37
B*E 2 1088713 0.44357 [15.29 9.57
C*D 1 [0.00965 O |0.00965 | 0.33 -
C*E 2 1001215 O | 0.00608 | 0.21 -
D*E 2 |0.01755 O |0.00878 | 0.30 -
e 171 496066 O | 0.02901 - -
e’ 183 | 5.07119 0.02771 - 60.93
T 119 | 8.68647 - - [100.00
¥ e': O%ET—IL



EFRIERE 7 — Tl

g

O WM THD, FEE y 135 9 D LBV EKRHIE
BE(mm) & L. BRIE RS ST oo 12 K HED BRI REHER] &
EEFIH L,

10T BT R ZRT VST F 23 i,
p NEERITHD, elTitasie L b/ E N4
KFOn#ERELAEbEEbDTHDL, EORESE
HERMNGET B SO LA T M 14.75%, K
T E: 2 BEROJFMEEAD 11.69% & 720 Z D S DK -+
MEHOXICRE S HEL TV, W+ B ILEEH
DOEBTHY | N PATICE S HE LR ICE
KGETERYOTENRKRE S B2 s, [T E 135K
MBRRERERE D 2 BRI O EITH Y | 1XHDE DK
XWHRENIESOEENE 2 bihd, B C JIER:
DI — 70 &E THGRONREPD/NES N b, &
RO EEY - FEOIE b X Icx L CL—F 7T r—
7 CMM DORIEFEEITIFFITNS <, K+ C DK
W7 o ZWEHRDOITLOEREL AT L V=
0.00769 mm? X ¥ 0.088mm (o) &72%, K D#lE
FHTIE, L—FF e —7 CMM O ERE I E B
TETAT OIS 1= OEE OREHRENRIE R
B 52Ty, A7 D 2HEOKEDOIEL X
75 L BL7pd L v=0.00204 mm? LV 0.045mm (o) &
D,

(2) EBD>EDHE

22 11 \ZFpIEAE 25 BR B C D IR - /K #E i O AR VE(R
7% (o) T, T—XEIT 12 TH D, HHT
THGENPRKREDSINT B OLALAT 7R 1M
0.255mm, L+ 77 k 2 5 0.113mm TH V. EFE;
WZHIZ AL D D RBTERIEREDIX 5 D E /S0,
R E Tk X #HA% 0.258mm, Y #ili2% 0.214mm,  Z #i
23 0.092mm TH Y | Z fiF OB EHECIE S o X
AVINYAN

%19 5 (2017)

TEREROHLE
X 11 12RT,

fH L LIZEROEFEDE 2 7T A
FEREE 1T 95% iR Z I 1T 2 EROD 4%

50 -
45 -
40 -
35 -

30

25
20
15

HE

10

DI KA & F/MEDZEE L THR Lz, 5% %<
3 MBI 2.5% & O KA 2.5% & L THT 72,
ZOFER . HBREFE S Nol : fdm_ 11 x O EEKE
0.300mm & 72~ 72,

11 EBEXREOERX RIS LA

3-4-2 TEAEHER
(1) EAEOFE

FRICEHAEOFMZ ~T, BEAERHORER
X 78mm TH D, L—HF 7 r—7 CMM OJIEH-
72T L Tl DICARFRZED o0 I RE N &8
%@*Fﬁfﬂﬂofméwfﬁﬁr@ a1
S OFIRGEZE L HER S iz, &R I
fRFEEIEDOEMEDY 0.111mm, SEIEEIE O SELE A
0.054mm TH V)  JEEIEDGA TEMAEN /NI,
e P O A TIREIE T XY-YZ A% 0.095mm,
YZ-ZX 7% 0.028mm. ZX-XY 7% 0.124mm TH Y . XY
RIS 5 B CRAZED R Z U,

=11 EFKEEOZERE (BRREERH) *®12 EAEOFM
(mm) (mm)
7 IK#E EEBRES [ XYYz | Yzezx | zx-xY | FiE |[EEREE
1 2 3 1 [ fdm 1 x | 0086| 0031 ] 0.062
. | BAREREE | KERE — 2 | fdm Ity | 0086 | 0.047 | 0.117
A | &R 0.174 0245 3 | faml2x | 0.194] 0031 ] ozar] O'M 0.082
4 | fdml2y | 0249 ] 0023] 0.163
g [EREOL L1 L2 - 5 | blilx | 0055| 0008 0.109
479k 0.255 0.113 6 | by [ 0023] 0008[ 0109 ., 0.041
— s < = 7 | bl2x | 0039 0039 0062 : .
c g“_ﬁbﬁng E”ﬁ\ffi E“ﬁ\;jfi 8 | b2y | 0031] 0039] 0132
? i i THE 0.095 | 0028 | 0.124
e AT EA AT EB — —
D| BIEHE 0.246 0175 ZERE 0.083| 0.014| 0.058
2BRD M X Y& Z8
o 0.258 0.214 0.092 Q) TEEEDE
FERE S No.l : fdm_I1_x @ ZX HIZ2WT, /)
(3) EHEBKEDFEM TEHREEA RS E L TTERNY VRO SO

AERE S No.1: fdm_11_x ¢ S111 RIS\ T, i/l

30

DE AT T 5% 12177, B E 95%#iHH I



ADAXYFLID AV U EOBEIZL A7 — A RN L—T2 =T U T B E

B DR OEBEO R KA & F/MEDOZEE LTHEIH L
720 5% % bR < FiEid i/ MER 2.5% & OV KA
25% & LCiTo7z, TR, RBa%E S Nol:

250
200

150 4

SERE

100
N ‘
0 —WWWMUM \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

9IZFHEI (mm)
12 FEAEDER RIS L
fdm_11_x O 0.110mm & 7257,

3-4-3 HAIEHKR
(1) AEOFHE

F BITAEOFMZ/RT, 71 b2 /W iEWiEl
WINC T — 7 JERE R & 52 28600 X g, Y dil, Z il
DRI D YETR 5 245 O E & RS, RO
ikl i D SR L AR VER ZE A RO T2, F DORER,
R N2 Eﬁ/ﬁ(“(%ott&)ﬁ @%%Lﬁ/ﬁﬁ&
ONi st o> X7 -CREAM L 7= 45 ¥ 90deg t72%

BIFRHER L2 I%F‘a’ﬂ@% i% LRI T,

® 13 AEOFH

(degree)

THE |FERE

ERES Ax-Ay | Ay-Az | Az—Ax
fdm_I1 x| 89.989 | 89.971 | 89.926
fdm_ 11y | 89.920 | 89.926 | 89.989
fdm_12 x | 90.178 | 89.845 | 90.063
fdm_12.y | 90.103 | 89.903 | 90.086
IblI1_x | 89.960 | 89.765 | 89.788
IblI1y | 89.960 | 89.897 | 89.862
bl 12 x | 89.931 | 89.994 | 89.971
IblI2.y | 89.960 | 89.948 | 89.954

EHfE | 90.000 | 89.906 | 89.955
Z#FE | 0091 0074 0.098

89.991 0.098

89.916 0.074

N |G| |W N |—=

(2) PMEEOHE

AERE S No.l : fdm 11 x @ Ax $ili >\ T, Fvh
TERMFORLERSE LEABOYEERDOE A RS
7 LK 131, ML 95%#EHIZ 31T £ M
DHBEDFRAE L B/MEDFEE L TR L, 5%%
B < 7k MR 2.5% B O KAEAR 2.5% & LT
1To7z, ZOfER, RBRE S No.l : fdm_I1_x OHfE
1 0.224mm & 72 o7,

45 -

40 -

35

30

25

] 3

20
m

15 4

10 4

57 “

T Ll I
-~ O N N 0
R EEE

) o NWnw R
Ho4.°A°.°.°A...
(=]

016—

13 AGBEDOERNT I LA

3-4-4 R\ OFFE

CAD T VA& eHEE LL—¥ 7 1 —7 CMM O
HIE SR HIEM L U CREHMER A 21T - 72, 15/
7 MO (3D ) ZHEH LK 80/
TRV EFHFE LK 14 IR LT, EORER, XA b
7 4w hOBAT 3D MENNSL o TEY 321
DFH*T 0.498mm, XA k7 ¢ hTiE 0.203mm & 72

277,

0.800

0.700 0.673

0.600
0.500
0.400

0.300
0.200
0.100
0.000

INZFFEH mm

=
BX

‘ Bestfit

FIAAUNEE

321only

14 {m Y 0¥

4 IA49OATA—hXXECT [Z &k HEERE
4-1 RIFEEE

~A a7 4 —A X CT EEOF IR %
14, Sl &K 15 13, F£7z, X161 CT#Rg M7
— TV EIRT,



K14 40074 —HARXECT EEDE G4

TR o 2 —REHE 55 19 5 (2017)

Yoy e

16 CTHwREAT—IIL

4-2 BEHE
FHRPEE U284 (e KTk 100x100x100mm)
IE. REEORKEFA IO T2RBORENR
ARECTdh o7z, £ T, FRERHD 50% Y A X2
MESERIEIC I VEWE LSBT — 2 L L CHIE R

SR EHIE R & X MOBENPRKE S B2 HMED
CTHRE TIZ&EHED 7 A X2 LV BEROHIETNA
HLen, 22T, X BOBEDRNFEILATF 1 —
NETE R EREY ORI ADIRE 21T > 72,
EOREE X ET — Ik 0iT-o72,

4-3 HEREIUEER

NRANT 4w MZEDHT—~ v TRH &K 17,
AN T AR 18 IRT, iz, EERNMES D
HICL DN T —~ v 7iHIiAK 19, K202, B A |
77 L%IK 2117,

il Y .Cheetah uHD
AR A H—TF g

A—T]— %

) EEIE 25-160kV

) i 0.01-1.0mA FFote.

AR XBEHT | 64W

BR&—7 > MY

77 15W

SRR L 0.5um

£ —fH +70° (140°)

Ryl

7 800x500mm

AT Y 7 | 460x410mm

AR | 3000 1%

CT A5 v L] (L) 60 )

17 H5—< v 75l

Verisnce distriution

18 EXMITFL

AEEE O CT # Cid. X 16 \RT L 5 IZHIEY
WXl () R D IR S ERET OO Lo
TWa, Zokd, WEMNE T LRNE S ITHEE
WCHEETDHEND D,

3WRITHRHT Y 7 b 7 = 7 1% VG Studio Max % #|
L72, VG Studio Max CIEJEEFHHI, HHEE A MR
Hr. EXEHMEAREMECEL, KEGITTERIRRAT . NIRRT
ZHLTWD,

32



ADAXYF L3I TV HOBEIZL D/ — A NV —T V=T ) T T DB

Vriance dtrition

K21 ERXRNISL

B 1lmm OFROBPERBRE LT, BERORKKNE
11.038mm. #&&/IME 10.841mm & 7oz, 7. #%E
fEDOER Tmm O FASHE T E 7.04mm, /)
H 6.864mm & 72~ 7=,

AEIOBRIETIE AN T —~ v 77l &L Y £05mm D
HFANIZINE > TV D, EHLZEY 7 hy =7 D VG
Studio Max LA HRIEE DN 21T O 72 DITIT TR
SN-EBE S EICHEOEROER BERORTE)
DEEL 725 TN D, HDERIZOWTA RN
DHE—OMEDTOHENITITY Z ENAETH -T2,
Ll /A ADRELWGEIZEBT 5 CT BRIz
TREORMZEET 2L AT FEITIT 5 LER
bbb, ZOZ L XY, CTHREMIIEIT S X RO S

OB DOHDERIC L VRN RS- T B L
NEZ BN,

5 #£ &

5-1 ETIIEMICET S &

(1) JeiETEIE & B RAE g v O FEJE RFH 4 bl L 72
FER. FEE Y FIEEIED 0.1mm, BEfiFRE
JE1E30.127Tmm & L= EM CThH L7 0EE Y
FCICIETED BEFERETE D 0.79 15 & Al
3, FEERFRIEANA R IE S CETRED LA T
7 h1TAT3fE, LA T U b 2T 295 EDREH %
L7,

() WEHFHOHIIRY S E TR TN &2 —%
HDO X # CT THIET D720l ERIEIC LY
50%#E/ NET L ELAT TR 1 OR, FEEY T
X 100%E 5V & RO 0.1mm & L TCEE LT,
ZDORER, EERIL 100%E 7 /LI 10 B 22
4y 36 Tk L. 50% i/ NET /L1T 3 #1545 5 #b &
L EERIL100%ET /LD 03015 Th o 7=,

5-2 L—Y7n—JHKEZRERIC K ZEETRTE

[T 5L

(1) EREIEEBEZ HMEE & LB E LIS R, %
HRNSHF B EER-EO LA 70 RS 14.75% &
K+ E : 2 BRD 72N 11.69% & 72 0 — S DK+
T 26.44%% 5T\ 5,

(2) ERMIEEREZ Hrtif L LT, K+ C: MIERFD U —
7 [0 & TEHGROBEIN/NS N LB iERED
EEY-TEOEL I L TL—YFa—7
CMM DORIEREZIFIEFIT/N S, AT C DI
W7 o ZHIEHOIEL>ExfAEL R &
0.088mm (o) &72%,

(3) ERMIFERMEZ Bl & L CA&A KA D K YER T FEYE
fR7E o ZRDIFER, W+ B : EERHOLA T T
b ClE L2:iic s L CRND O848 CHEERZE o 23
INEW, [AFE 2 BRoJFAE Tl Z #oBga T
PR o D/ E W,

(4) it et P OO LA FE OFAL CIE. EREDSS
THEAENNES L, FEIPEEO%EA Tl XY F
X D E A TRRENRKE L,

(5) HhxfEhOMAEZFEH LR, X TTIRIE
90deg L 725 RIFRFERTHVRERTRHIOEITIAS
P ARAY RESY

(6) FXFHEME D 3D FRAEICBW TN D i/ 5
AR LTRSS, 3-2-1 O T 0.498mm, XA
k7 4> FTIX0.203mm & 7257,

5-3 A0 T+—HAXXEECTIZLZEBRRFEIC

MebdlL

(1) BFHMEAES 1lmm ERORIEM L, ERDRK
i 11.038mm. H/IME 10.841mm & 72 o7, £7-,
X EHME N ELE Tmm HAEORPE ML, Kk KE



EFRIERE 7 — Tl

7.04mm., #/ME 6.864mm & 72 7=, AEIOHEIE D
H T —~ v FEMILIEIF0.5mm OFEPHNIZIL E
-7,

FHfiY 7 b =7 VG Studio Max (3 FERE | A&
1T 9 e OIZiTm DO ER FERRE) BDLETH Y |
A ENIERDR— DM E O 728 A8y TIT 2 7275,
) A RO NEETT NVOEEIXTE CfT H LB

@)

34

%19 5 (2017)

W80 0 RIER RN EC L8N H 5,

X ®

1) #ROEE—  FEFHIE, BABKHS . pld3~
152(2003).

2) REFZE  FHAVEFL O FEEE. p75~86(1986)



ERBRRBEEMEICK YVIER L ARAE & ORI

A
HIH

DN

BE". AlFAK BEZT M g™

ERMAMEBEVIEICL VT A =T AHEB I OAT » L A O MM % (EHR
L. R SO Z A Lz, 7TV =0 AEEN OB W
(AR L7272 VMR 2 2 LT BIC bbb &8, fil i 7 0 52 5 P13
Lo tz, T, BAEOL—H— " — Nz X0 ey L LT
bOLEEbns, —FH, AT VARHNL, T oY MR R L. SRl SR
ZRELTWE, ZOZEND . AEFFICE 0V ELNDERS O L O L.
L —P— R — R B DOFERREENC L VR EIFET D Z L NS o Tz,
X—D—F: . &EEMEKRBEEER. 7LI=7LEE (ALSI1OMg), RT YL REH

(17-4PH) . €EHBHE. MR

Microstructure and Mechanical Properties of Aluminum Alloy and
Stainless Steel Manufactured by Selective Laser Melting

Shingo KUROSU, Koji IWASHIMIZU and Hiroyuki IKE

Microstructure and mechanical properties of aluminum alloy (AlSi10Mg) and precipitation

hardening stainless steel (17-4PH) manufactured by selective laser melting (SLM) were

investigated in detail. In the AISi10Mg specimen, fine dendritic cell structures along build

direction were observed. However no strong crystal orientation texture is confirmed,

supposing that the specific controlled tracking-laser-pattern may lead to random crystal

orientations. The 17-4PH specimen contains a fully martensite microstructure. Therefore,

characteristics of selective laser melting specimens depend on the tracking-laser pattern and

the phase transformation characteristics.
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Aluminum alloy(AISi10Mg) .

Stainless

Steel(17-4PH). Microstructure, Mechanical Properties
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Polishing Co—Cr—Mo Alloy Artificial Femoral Head of Hip Joint
with Steel-ball lapping machine

Takashi IIMURA, Hiroyuki NAGASHIMA and Koichi SHIRAI

The artificial femoral head of a hip joint requires a tapered hole for connecting the stem.
The hole inhibits the lapping of the artificial femoral head, because it inhibits the rotation of

the artificial femoral head.

In this study, a jig to fill the hole allows rotation and lapping of the artificial femoral head,
and it leads to a mirror finish of the entire surface of the artificial femoral head. Furthermore,
Shinagawa optics can use their own lens processing conditions for the lapping.

key words: Co-Cr-Mo alloy, artificial femoral head, lapping
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Verification of how Compwood system affects wood-elasticity.
Yasuji Naitou , Yasuhiro Aruga and Yasuji Namizaki

The elasticity of wood compressed using the Compwood system is greater than that of
unprocessed wood. In addition, it’ seems the elasticity increases upon increasing the
compression-holding time. Therefore, we inspected the elastic modulus of dry wood
compressed using the Compwood system. The resulting elastic modulus of the wood

compressed by this system is less than that of unprocessed wood. And, a longer

compression-holding time leads to a smaller elastic modulus.

key words : Compwood system, elasticity
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Isolation of sake yeast from Iw201 with no urea productivity

Naruhide Sato, Yuko Yamashita, Shigeki Nakayama and Yuichi Yonekura

Sake yeast strains with no urea productivity are isolated from the sake yeast w201 strain
(non-bubbling sake yeast Iwate No. 2) using CAO plates. Sake mutant strains were selected
during a fermentation test using 250-g and 25-kg scale brewing tests. The results indicate
that the FOX_4 strain produces less urea than the parental strain.

key words : sake, sake yeast, FOX-Iw201, no urea productivity, ethyl carbamate
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Brewing Miso and Soy Sauce with Soybean “Syuryu”

Makoto Hatakeyama, Yuichi Yonekura

We use the new type of soybean “Syuryu” to brew miso and soy sauce. Miso brewed

with “Syuryu” smells and tastes better than brewed with the reference soybean

“Nanbu-sirome”. In addition, after filtration, the soy sauce brewed with “Syuryu” has a

higher yield than the reference.

key words : soybean ”Syuryu”, miso, soy sauce
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KE bkg 2P L, —BHRAENKSE7=, FRKEIY
LCA— 7 L—7TI121C, 30 HEFRE L, Z0&K

FHREETE LT=06 o0 K 4kg 45 D KHe & £ 2kg
BRUOY L Z —DUEMHIEERE RI-3 OBFEIK A Mg
B> 1000 4300 1 EANVZFEAK 1 0% JRAE T, WRME Ui
THEEL. 77 AF v 7 OB 5AATE (F1),
WHD 1 ARl (5 A~6 H) 1THME2 15 COKIR
SRICEE LT, RO 17 AR (6 H~7H) 1, iy
Bha RHGR L L72#12 30°COEIR NI ERE L=, T D
BRI 11 H F RIS Rl Sl A kee L7= (1 1),

®1 K1 AHBRROES
PNEA FS g Tk
bkg 4kg 2kg 10
2-3 EHDEE

1BRX 4720 KE 2kg 2T L —BRIZERAK S 87,
K1Y LIz KT a4 — 7 L—7"TI121°C, 45 HiErkE
L7z, ZRERTIE 28CE Tk, TOfERE 1. 4g %47
S TRWRERYNE 1. Thke LIRA LT, SR
Bre Lz, ZhaZ 9 UE 168 &) A4 BEE L
THRER L=,

HE O 2RI AR (8 OHEFEIR) [T A SRz
D, Yol (FEERE kg, FWwINE 850 g 47) A HEHPIRIC
AL, ZHUT 20% At K 3.30 (11 7K) Zhnz Clma
e Lz (322),

HEAARE A% OFERIZ S A FLER TS 50me & ¥R L7, %)
DO 10 HEITFE®Z 15°COIRERICERE Uiz, Z D%,
20°COIEIRSENICEEIL, 1 » AHE T2 HIZ1CHIE
1T, 1 7 A B 30°C TREE - Byk ATz, 2D

kSRR 27 R FEALSR
k kSN
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W, Yt ¥ —OE MR RS-1 %2 S5m0 L7z, %
FERAAIE S 7 A B & Cilkle L. SEMROER -2 8152 L7227
O EHANEITo T2,

BROKE T LT MGE R A T AT 7 A 73— 4 VL
—GA-100 (7 RN 7 v 7)) T—HuEAREE L, A
EHNTEEL. (X 2),

%2 Em13BROES
NGz 20%HK
850g 3.3 0

K.
1kg

2-5 o
LRI DKy T IIEE A TR (o T, il
INRX L _XTFH—E L a7 I 7 —BOHE
WIS T > b (v a—<2) ZHVL
BEOYE (), pH, K4y, EHE., ALVE—L
EH, EAOME, BT, 7L a— LTI L
IIMHED (Tt~ Tz, BT, Y555 1S-70 (HRHET ¢

[k &] IERER
l l
Ve - B0E BE - 20K
! l
I KE LD -k
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% G|
l l
B A& —— B & — | &tk mK|
l
fH o
l
a5
l
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——r—) ZHWTHHT LT,

BMBOKSy 2T 0T T —ORHIEL & 9 ik
BRIES (Tt~ T-, BHE & o 7 2 T —BRIEICITEEE Sy
¥y b ya—<y) 2V, Iy I —81%
PEREICIE, L-7 2 L UBRRIES v M T (r~tEh)
RV,

P22 FE%. KJELTEC AUTO SAMPLER SYSTEM 1035
Analyzer (Tecator) ZFWTHHT L=, BIHE/SIIES
g 1S-70 (HEET 4 ———5—) #HWTHHr Lz, 7
RBRE. TR BT T T A Y —1-8900 (H NARYERT)
THMT LT, EEERIOHE L, VB AL TOT L,
R, p HIZL X 5 WalriE® ([Tt W21 -7, &
THMOERT, g% OFEINE RS STOERERE THRL T
B TH LI,

2-6 EReEH

M e BT, 8AD/NAIRT —ICL D5 RIETE
XRET Tz, XGRS 1 ~5 S TERA L, RN
INSWERERICENT- M, i Th D,

ENEARRES Y
l !
Y BE OR A —
l |
e |

L
l
AEIRILIAZ
l
FERE - Bk
l
it

BHUK
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2. EpEEn70—H



PNERZENVIERVE S0V E Ry AT NI S Tl ST

=3 FREROBERAIM
FEE 0 (U/g)
7Ky ) N .
PN b w7 a7t wE{L
3 A% 25.3 6696 904 319
4 A 20.9 8437 1083 448
=4 HFREOSHTE S EEETHE
ol x Y& o Koy | By | BEE i%ﬂv %Eﬁ~ BTk T ha— %%%
%) (%) o) | Z=EO | RO %) (g/100ml1) Ea
1| va)ay 8.12| 4.91| 46.5 10.7 10.1 0. 393 22.2 15.0 1.4 1.8
2| Furvei 9.00 | 4.90| 46.0 10.7 9.8 0. 351 20. 4 13.8 1.4 2.4
=5 EhMEOEERAIM
L=yl
No. X B 7Ky () 47 g7t VAN AV (vl
U/g) (mU/g) U/g) U/g)
1 Yaly) 2y 26. 4 184 1.58 1334 618
2| 7wy 26.9 243 0.52 1348 648
=6 EMONHTELS BEREEHE
= " REERy | RIS TETTHE T o —_
No.| XK ® ey pH o @ (&/100mD) | (e/100m1) 1SR (%) X EYETR
1 a2 27 | 4.80 1.39 14.6 2.46 2.84 27. 1 2.8
2| F7veR 26| 4.93 1.35 14.8 2.61 2.84 24.0 2.4
x7 EBROTI/EE (n mol)
No. X = TNE I | T AT X R T TI=v al) 'Y
1 a2 0.92 1.16 2.60 3.84 3.27 3. 69
2| F7veR 0. 94 1.19 2.66 3.84 3.23 3.76

* BRI IVBE (UNE IV, TANRTIURR) | HERTI M (Ve TI=r Tulr 'Yy

3 ERERBLUBE
3-1 BRMEEE

R EE DRSS Sl A 3% 312, BRI OS5 HTHE & B
RERHIiOFE R 2R 4 IR LT,

W, R ORET 3 B (2 AM)
T, ARBRTIX4 B8 (U3 HR)
L7,

TAHRBROFE R, AKX ORIEW KRN 24.3% &
< (28~30% (L3 81E) , % D F F Tl E
SN EEZ BN, AX%E 50°CT—HKIE
WX, UL, 2 OB X0 IR
KM 39.2% L < IroTz, TOFER., B DR
FE-HMENENTT-O4AEBE L, £3ITRT
WY, SHEEIVARBOLN 2 ~4FNTEREE
JHm A D> 72,

RO (F4) 2T HE, vavl
2 AR ST ARMII R LT — L EHE, B

*(\»
&
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NFor 7o AORBEDIKE DN Tz, 20T
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TXRFHIIX, a2 2 v EEEE TSR
DIFNENST, [BRRBR Lo HD) ) =
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SO YHMBITIoEESh-ABREORE L#ER"

T s O BT

9OV IET OAME O 2T, 15 5 Lo BRI Alik & B8 MR T I
DEPELTIE ZAH, BONIMAERREITREBEORIEICLY 3 SO NV—T1255%

SNDZEBHENI o, ENEND T N—TITH

FHAFLE 1 EED 16S rDNA

fftr L, SebttE 2 b TEMBORIEEZITTo72L 2 A, 3 BOKIZERZE N
Pediococcus pentosaceus. Lactobacillus brevis, Lactobacillus plantarum T& 5 Z & M7
Sz, 3 HEOHBHKE TN ZNOFEERZ W T, 8%k NI v azagdierX
D BRI BV CTHIERBR 21T o 72 & 2 A, S HEERIZZ N T OEHERE L #
MR Z R LT, Fo, SHBREZ R Y —2—L LT& 9w 5 ) OiEY & (ER
L. ZOFEXE G 2o Lic e ZAEHT51AMEIC L > T IR b R R FXN
=2 T ZEBRH LN T, T ORERITME T 2 ABEIC L - THEY
DEWE S DT oL AREMEZ R LTV D,

F—I—F 3BE., T 5 YHEIT. Pediococcus pentosaceus., Lactobacillus brevis.

Lactobacillus plantarum

Isolation, identification, and characterization of lactic acid bacteria from
furuzuke: a traditional well-pickled Japanese cucumbers

Hideyuki Tamakawa and Yoshihito Ito

In this study, we isolate, characterize, and identify lactic acid bacteria (LAB) in furuzuke,

which is a traditional well-pickled Japanese cucumbers (Cucumis sativus). The isolates from

furuzuke are divided into three different bacterial groups according to phenotypic and

biochemical characteristics, and sequencing 16S ribosomal DNA of representative strains in

each group shows that these LAB represent three genera: Pediococcus pentosaceus,

Lactobacillus brevis, and Lactobacillus plantarum. In cucumber juice containing 8% NacCl,

all isolates grow faster than their type strains. The pickled cucumbers inoculated by isolated

LAB have different flavor patterns, respectively. These results suggest that specific pickles

can be produced using LAB as starter.
key words :

Lactic acid bacteria, well-pickled cucumbers, Pediococcus pentosaceus,

Lactobacillus brevis, Lactobacillus plantarum

1

FLERBE I 3BERE &0 A TH < BRSBTS S
TEY ., MNEITSREER I E LAk~ 7o LR & B8
REVSBEL CTE T, IRETREE T 23BN O b
KR R FEERES R S TER Y FIAIR, HEEOF A
FMBIX Lactococceus lactis, Lactobacillus plantarum
N, BEOBIENSIX Pediococcus pentosaceus.,
Tetragenococcus halophilus 73 ¥ DY FEEFED HEEE)
HENTRY | 2SRRI A TR R ORI
IZFHE LTS EEZEZHNTND,

3 — 7 )V M2 X Lactobacillus delbrueckii &
Streptococcus thermophilus® . F—R\Z1X Lactococcus

il

lactis” £\ X O IRHCILILZ RO CUITILBEE A &
— X —DIERIE A TIEH D08, < DIEMIZBNT
AL —5— b UCHMEE 280 LT 2 35 I T
72 RIERROAFBE, T70b5, BUEREEHRH
KOFHFEEPFIED T L 72> TN D,

T S IFRMIMEAARE T T B ORI TH 1 |
—ANTIT 20%Lh EOMESHFAE T CTHon A UL HfAR A
1oz ciliEsng ¥, AAENTIIFHIZY H VR
ESEOHIBETNAEL THY | 2ESHCHIROREH 5
RTAEEE STV D, EET IR E S A
TRUZBW T pH ME T2 Z EDMERE S TWND A,
X ) DOEET EMSNTODRERL. HDNNIED

kSR 2T EJE BN — XTEHMIERE (BRAT —Y)
sk F AR PN
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TR T o 2 — RS

FNE TR LY ThvE CIHRER LS BB SV 13720,
FZTAMIBE T, AFRANTRER DX ¥ 9 HiET
KV ABEAZHEE - FEL, TOBEEEHOLMNCTD
L EBIZE W D D OEMRLEICA X — & —FIIH LT2BED
FEEERE S OW T 21T o 72,

2 SEEAE
2-1 {EFRE%
LR U7 SR ERRIE Table 1 IR L72,

Table 1 Strains of LAB in this work.

Strain Relevant genotype Reference

Pediococcus pentosaceus

AO-105 Wild type This work

NBRC107768  Wild type (Type strain) NBRC
Lactobacillus brevis

AO-115 Wild type This work

NBRC107147  Wild type (Type strain) NBRC
Lactobacillus plantarum

AO-118 Wild type This work

NBRC15891 Wild type (Type strain) NBRC

2-2 Ewp S YLETHSDEEEE

BN A =D —DE % 5 DIFIALIEN D | {HiA 58
HEHDWERE 7 v 7 Uz, BRI SEEAR L, BCP
M7 v—rAh o b7 H—/L(Nissui Pharmaceutical,
Tokyo, Japan) (Z¥3Afi L7z, 35°C C 3 HIWEF®E%, Bt
FRIZ & > CHEEICE (L LIz an =—2895 L, MRS Wik
B2l (Merck, Darmstadt, Germany) % FVNT 30°C T 3
HHIgERE LT, BRAFREHATR L, oo hicis
BRICEENLHMELZREL, HE L2 Va—X(C
LT 50%LL EOEIEG THME A LR L T DR &gk L
oo TR UToRRITFEERAIE & TERBBIAR IS & /v —E
YT EAToT,
2-3 16S rDNA SBIED > —9 TR &ET—AR—RIRE

LEBEEAERNS O 7 5 DNA O HIZIE R
Fungal/Bacterial DNA Kit (Zymo Research, Irvine,
CA) AV, FHED 7\ b a—/UZfEv T -7, PR 1Z
Takara OCR Thermal Cycler Dice (Shiga, Japan) & EX Taq
(TaKaRaBio) Z FIV\TIT 572, AFLEAE D 16S rDNA B4l
X, TNENOAMED S 7 5 DNA 2L LT
10F (5" ~GTTTGATCCTGGCTCA-3") & 800R (5 ~TACCAGGG
TATCTAATCC-3" ) DTFF A ~—F v b Z AV CHINE L7,
BOSIE 94°C 3 5y DI ZAT o7tk 94°C 30 Fb, 50°C
30Fh, 72°C 0D 3 AT T30 YA L L, PA
VR T RIE 47 C ISfkFF L7, PCR EMIZL
ExoSAP-IT (GE Heal thcare, Chalfont St Giles, England)
ERWCOER LUz, v—7 = ARIRITSED PCR T
L7277 A4 ~—% > k& BigDye Terminator vl.1 Cycle
Terminator Removal Kit (Thermo Fisher Scientific, San
Jose, CA, USA) &z, 155 VHEERISI DT — 52~
— ARRRIZIL, ENAEM T A e v % — CK: National
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Center for Biotechnology Information, NCBI) 73gfik
9% BLAST (Basic Local Alignment Search Tool) % fH\u>
7=
2-4  FEFEREEMASER. BEAEMHER

WA, IR A BRI A R~ = =
TN NGESTo, bbb, YP EHL (10 g/L EERET
A, 5g/LT Mo 2 g/LEAET RY DAL 20 mg/L fit
fe~ 72U A Img/L Bt~ > 7 1 mg/L Bilgk,
1 mg/L #HiAbT- b U 7 A 50 g/L Tween 80) [ZERFE &
LU CEZ2 A 10 g/L & 705 X 92N L7R5Ha
WC, 307 C CRMERFEZTTV., D, & pH ZHIE L7,
7k, WEABMEIRORATUII I Vv a—2A%EH L
77
2-5 EBRRETFIEMREERY

HERFE OB EITIL 27 )V EZ LT ILT b KNSR LT-
0. 1MV U EEkEMERR (oHT) Z e, BRALSREEA H
W CRRUBIERE U7tk BRI TBRMMEE JSM-6320F (JEOL,
Tokyo, Japan) T a 177,
2-6 Fw S YBRRORAELIESETHAR

RO E W 9 &Y 2 —P—THREL7-1%, 121°C, 15
SHA— N L—T W AT o7, -30°C THfE, 20°C
TRME L1, w0 k> TEBWABRE L, &
HICH T AMEHEARE, 0.8 um 7 A LA — 0.22 pm 7 o
B —% NS | Al e BEIICAT 5 Z Ik, &
P 9 D RREE OB 21T o T, S BB MRRERIIE,
AL R OLERINLTEE 9 5 0 kR Z vz, 3
{bF b U D LEGEHIIL 0. 22 pum 7 4 /L Z —Z VT
HAMBAITVY, 30°C, FFESIFTHRERZBIG L. RN
(Z 0Dy ZTHITE L 72,
2-1 EIAKER

HIEAH ORI Z ¥ 5 DR E Ve, £ 9D
¥ 1% 100 ppm DOIRHEHEFE/KIZ 15 43R LT-14%. 7=
—/WiHE L E R BT 2V T L emBI2 > b LT,

BEZEaPEROMIZZ 9 5V 100 g, 8% RU DA
100 mL, FLERBEESHUE 2 415 0Dge=0. 001 & 725 X 9 12k
L. BESMET T — b —1 &7V, 15°C TIEAR
AT o T, BEREOHFERE Z AR T 235513, £
LN DOFLFEE DHIFE 0D, 25 0. 001 & 725 X 9 (THefdi &
1T-o7,
2-8 SAE

W, e, =& ) —/LOERILShi b OmEdikik s
n~ T 70—k DR LT o7 Y,
60°C CTHRfF L7= 1CSep—ION-300 7 A (Tokyo Chemical
Industry, Tokyo) % V>, ¥EEE LC0.01 N fiftfi (ritis
0.4 mL/min) Z4EH U7z, BRHNICIIORZI I 36 W AR
(RID-10A, Shimadzu, Kyoto, Japan) %z v 7=,

BRI HHTTIL 7 T v 2 GC / — A HERACLES
II(Alpha MOS, Toulouse, France)Z fiv /=, 1&ik 1 mL
ZEAN LTS T V% 60°C | 1200 FPIME L, ~v KA



OV IIET 2 b B S N FLERE ORIE & AR

R 2@ 50l & GCIlTEA LT, T LA —T L 1F 10
/sec DIEFET 250°C F£ THR S, MHIZILFID ZH»
77o FERSSOMILT T v 2 GC 2 — A HERACLES 11 fi#
Wy 7 MYEOMEEZ T T o7,

IER P ILEEE O A FEEITa v =—BAEAL (colony
formation unit; cfu) THEH L7, EKZEEFR%
BCP F5HuIZIRIR L C 30°C T48 Wiz L., Bk L= =
0 = FH L7,

3 HREEER
-1 FpSYLBITHISOIEBEIEERTE

9 9V IR ORI A EAR L, BCP ZEREEHIT
Hark T 200 au=—%k v s 7T v L, Bb
200 K% MRS RIREGHECOMERERIZHE L, BAF/RHE5H

(ODge>1) 2779 18 BRA R L7-, kS N7z 18 kRO
MRS B5H COXATHEIRFFENE L TRREZ T L= & 2 A, 3
DDTN—FFASNT, T30, (1) AERFEREAR
AR PNHER ., (2) ~T o RUSsEARR A A R HR . (3)
RERIBEEAER A R IARE N NS 8 BR, TR, 3 KBS
bV, 18 HkZ W THEMERZIT, £ 2 THI L
— 7 Db EBER  HBBARRED BV BEE 1 BT o8k
WL, TN % A0-105 8k, AO-115 8k, AO-118 Kk& L
7oo 7235, AO-115 FRICIZEEIRDEENED GRS DL, EA
AU TR S E IR 2 855 L QO 2 SRR A
MR & 7= (Figure 1),

RIZ 16S rDNA BeH| DS — 7 =0 A {4475 Z & T
WHORIEZRAT-, T— X X—ARBOFER, A0-105
BR. AO-115 KR 16S rDNA ECFNIX P pentosaceus 3 LN
Lactobacillus brevis DEF|E ZIVER 100%—F L7,

AO-118 BRIZDOUNTIL Lb. plantarum. Lactobacillus
pentosus & EIEIL 100%—E L, 16S rDNA B Cld—
FRICIRET D Z ENTE oz, AREER~ =27
NV N SN CODIIERE S A 7 77 MU, &

v — AN AU 5 2 & T Lb. plantarum & Lb.

pentosus DFEANIT 5 T LN TE B AREMENTEHE SN T
W5, bbb, Lb pentosus|IF T —AEFTE
BH—HC, Lb. plantarum 1351 —A%ZF|HTZ DR
ETCERVEEBFET D Z g S Tng, o

strains P. pentosaceus AO-105 (A), Lb. brevis AO-115 (B), and Lb. plantarum AO-118 (C).

—ZOFAMZFHME L2 & 2 A, A-1I8 KRIEF T m— A
ZME—DRFP L T HREHICHISEET, pH DI T b
TERMoTe, ZILD OFRERAEEE 2 T A-118 BRI Lb.
plantarum T 5 LRIE LTz,

=X
B

3-2 BITHEFERE DHEEHAFEDLEE

HARE - [AE Sz 3 O IR ORHEZ AT 5720
VOHESERIENE, IRFETRIENE, X0 O VAR T
FEPEIZ DU T ENEIVOREHERRE & BB 21T o 72,

AO-115 FRIZ DWW TCIXEEHERR CTdH 5 Lb. brevis
NBRC107147 & 7] UKEDELAY RV E IR L= DIk
LT, A0-115 BRIZoWTIERA Y B —RA, A7 ma—R
57 4 ) —AZOEME A8 BRI W TIZT S B/
—ADE MR A L CURo 7= (Table 2), & 9 VI
Wl L L3/ v a—A, I h—R HF T h—
AEEHLTWDN, RO T I8/ —A, HHWNT
AT a—R7p EOA) TPIER LN LA SR
TS 9 ZIDIFEAFIHE > TR IR - HE T O
FUEICRB W ARERIE 2 KK LIz b0 L HE Sz,

WIZIRFERSEME ORI 21T~ 72, 3 FEOHBEE, Bk
O OREHERRIZV Y 30-37°C TR DEIMEE R L,
45°C TIFK F L7z, 72, WTNoOERKIZBWTE 10°C
PUF CIFEIAMEAMK R L, 5°C TIHEE CE oo T
(Table 3), L7z¥»> T, ZNHLDOIEFHE A X —H—L
L CiEma s L=, BREEECh - TH oI
WL CTIHRET D2 L T LRDREEEIHITS 2 &0
ARETdH %5, A0-105 k& AO-118 BRIFAFEAERK & 12T R
CIRPEHESPE & — 2 2R L7z DWzx LT, A0-115 #RIE
Z OEEAEREDSHH T X 720 45°C THEEATRE TH > 72,
FERECIE FLOL SR FLOS 72 E VI B D I -3 THEWE LS
Bbs Z Lo TEY 190 A0-115 #RD 45°C TOH
BEMEY . F OREUERRAE LTV WEREMEIZEIR LT
HEREMENRE 2 HID, Lb. brevis HIAROELEIZREH
DIRFTERE STV, Lb. brevis Dt MELE
PE TR RBICHET D SSLAY—2 L "I ED
RGAVRIB ST Y 1V, A0-115 BrOMIZEEREEIC &
BRI 5,

o o
i

Strains

were grown on MRS medium, and their cells were viewed by scanning electron microscopy, as described in Materials and Methods.

64




TR T o 2 — RS

%19 & (2017)

Table2 Assimilation of sugar by isolates LAB.

P. pentosaceus

Lb. brevis

Lb. plantarum

Sugar AO-105

NBRC107768

AO-115

NBRC107147

AO-118

NBRC15891

+

Arabinose
Xylose +
Glucose +
Fructose +
Galactose +
Mannose +
Rhamnose -
Cellobiose +
Lactose
Maltose +
Melibiose -
Sucrose -
Raffinose -
Trehalose +
Mannitol -
Sorbitol -
Soluble starch -

+

+ 4+ + + +

T

+ o+ + o+

R T e e e

+

o+

e S S A S

Table 3 Effect of temperature on growth of isolates LAB.

P. pentosaceus

Lb. brevis
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Figure 2 Growth curve for P. pentosaceus AO-105 (A), Lb. brevis AO-115 (B), Lb. plantarum AO-118 (C), P. pentosaceus NBRC107768 (D), Lb.
brevis NBRC107147 (E), and Lb. plantarum NBRC15891 (F) in cucumber juice containing NaCl.
Symbols; 0% NaCl (opened circles), 4% NaCl (closed circles), 8% NaCl (opened triangles), 12% NaCl (closed triangles).
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Evaluation of the Chinese noodles made in Iwate with extra-strong wheat

“Ginga-no-

chikara”

Shinichi TAKEYAMA, Yasuyuki SEIMIYA, Mitsuru FUJIO,
Hisako SUGAWARA and Kei FUGANE

To investigate the quality of noodles made with the extra-strong wheat “Ginga-no-chikara”

(made in Iwate Prefecture), we made Chinese noodles with adding 32-36% water of the flour

weight and evaluated them by measuring their physical properties and conducting a sensory

analysis. The results indicated that the breaking strength and extension rate of

Ginga-no-chikara noodles were about 20% higher than for Yuki-chikara noodles (control).

In addition, sensory analysis indicated that the food texture of Ginga-no-chikara noodles

exceeds that of the control. We could make the tight and elastic Chinese noodles with using

Ginga-no-chikara, and confirmed that Ginga-no-chikara was suitable for making Chinese

noodles.

key words : extra-strong wheat, Ginga-no-chikara, making Chinese noodles

1 [XC&HIC

INESRE TSRO BN VX, SR VT B R
ORI NETH Y . 2P B O
E DB S STV D, 2013 ARICIROTEEhLFRICFEE S
WAENERLTEY, BUED L Z A, KROF )R
[EHNG] R0 [T 7 anFE] (WFholhEhs 7
VT DANRTRE) EOT Ly R D ST 5,
—J5 . EBFERANORKY R X ORISR E 1T TSR0 b
DB OTRBERS) &) FHBIC RV B L E S B, [ERT O
Hinb ] 100% DR BRFE A~ T HIv TV,
ZOXOnfELH Y FIEBRIINE RO B
O | OFEEE & 2 2 IRNEUG 3D O DIREA T,
Z ORGHHEIEZ OV CHFIFFET 2 2 & L 7r oz, ek
SR M2 RS 5 x5 () (2D Tl RSERARE D
D OWERAZITCh#edl, 2 F & LTz, ATl

Z D5 LOWHELRD FERERE ROV TEET D,

AWFFETIL, HHERHORLE & OFHlC L 5 RSmEE
FRERODIEA, FHONIKIR & RAFRKIZ I D FRRFZE LD
BIRME SRR L TRV RO BNG ) ofEEdi s LT
DM Z &0 SRR LTz,

2 EERAEE
-1 #E/INEY

RO BN (H26 AIRINGE, MR 72 b ONC,
ZOXRE L THERS I~ Ch 5, @& Hnn (H27
RN, i) 25eke L7,
2-2 BiEAk

SO B SITNKER 32, 34, 36% T, MDD E B
O TIINKER 3% CTrhdetl (2 hL— ) 287,
7235 MIKREIFIFRH R D AEAK (B, A3 0,
Ta—EETe) OEGE L,

* RE 27 FEEE NS & D JLFEIFSE
ok BB

skt HH APEER S

wrrk R ST T35

skt SRR S

69



TR T o 2 — RS

D BEAES

x1 ESEE

IKER | k= | IivksR

32% 34% 36%

INERY KAy 13. 5%) 3kg 3kg 3kg
IR GebFy 1%) 30g 30g 30g
B Gy 1%) 30g 30g 30g
[liai=VIN 810g 870g 930g
T0%7 7L 2—/L Geb#y 3%) 90g 90g 90g

5]
cBRDAK - B A = 2B RAATY) (R
1% Nad0%, 11 Cab0%)
CTO%TVa— b s J Y g () T v a— L)
B&F70 VU —X| (z4/-V 67 EHE%EA)

2) IFxTT

[Al#545 80rmp C 10 Z0fE R 3 27 Liz, IiKIZHWT
E v VAR TI77e o7, 1, B 500g ~— A Dk
TERRZIE, FEAOH A — @Y=y
R 2fEH L,

3) B

m—/ LS CRPTEIREERY, = — LR 150mm, BIH:
£ 20 FfEH) ZHV, FRedtFclgm LT,

SR (REIFR 3mm) X 1 [A], 4 (PR 3mm) X 2 [F{%,
AU AV TR (1 ReiE) , 20tk FEIE (HR
2. Omm —[HIBR 1. 4mm —[IER 1. Imm) L. ZHA/E 1. 4nm (H
) CEID L GERLE 25em Bi#%) . #ilE 120g $o3 U
WICAIVEEE, 10CHRE LTz,

2-3 WERIE
1) HE Ao

HHEfl 15g 2245 300ml  (500ml & — A —{Ef) T2
IHLTIZOG, BEEEIY 18 COKIZ 30 BIRIEL .,
WHERITE RS LT,

2) bR

T3 L yY—My Boy System (#/4 hEEHER) %
WD) S % 1 73 METHIE Uiz, BRI,
TL—MUTT Ve — (I ) A3 2mm/FCl
TESH, A% 95%EifE L7-BROMIEIS S (0 S) Al
E L7,

3) 5laERER

7 J—7 A—H% RE-33005 (JLUFERY) CTHIOH|EREE
WE Uiz, Bz, 515ER8H 77 > Y+ — No. 12)
RO TEROmSSEZ EE L, #E 1m/FT5 -0 |
HRRS IR OIS & PR, ODEIS ZRE L
LTHIE LT,

70

%19 & (2017)

2-4 BEARIE
7553 SD5000 (AAEAI R %M, fMifofd,
7% (BCFRE, SCERIE) L*, axzHIE L7,

2-5 'EREHER

HREER OO — A7 R I G [N O SYERHIE) 2 1
He o, U 1 HEGEE (1L RIE). BXOME 6 HiE
#% @IEH) O CHl (G CHFR 2 730 AR AREE L
7o BRERBROMERX 2| & 2177,

W, PRIFIC K DRI A i3 5 7=l 6 Hik

(10CHRAT) IZDOWTBIRERICIE L L7z, ST —I%,

HPRERIEHME 2 —ME T, 1[RIEIX 254, 2[AH
13 27 4 CFEE LT,

x2 ERAR (PERE DHEBRR

HERX [FINE (WEIEINKER)
No. 1 ELHDS 34%
No. 2 SR DB MG 32%
No. 3 R DB MG 34%
No. 4 R DB MG 36%
3 HREBE
3-1 HEERFDFIE

SO BNG 2 W P HEFO BRI TIE, Fifr o
JESEDBR SRR T OFHED B L, v — /VENT 1% DS
DREL, PEHENLOEAXV ba—/LENTZ 1~2
FIZ< L, Flon— I RRbEIRO L LERH -7
DD FHEX v v 7L, WEHNHIE 1. 0mm, #HTOH
251X 0. 9mm TIHERE) . EFEMETIZRIE R o T,

3-2 PRI
1) REmEE O

Bl 1 AZOBWISRERSR AR 112, 55RO

fERZ 2, K3ITRT,

25
= 1.99
€ 90 I 1.83
s 2
=y 1.51
-
x 15
3
2
15 1.0
B
0.5
0.0 f f
hnskEE34% | AOKEE32% ‘ hnK = 34% ‘ hnoKE36%
WELMD RADLAD
X1 5E 1 BROBENS A



WL PERRTR ) /N TR D BB | o v d R i

1000

800 755
§ 600
5
E4m
s
200
0
sk #E34% nsk #&32% nsk #E34% ‘ N7k #E36%
WELND SRAIDL D
X2 #iE1 BEROMED
400
_. 300
=
#
wy
&

Mok EE34%
WELMSL RADLMD

X3 @1 BEROMEE

296
270
200
100
0
hnsk=2E32% ‘ hnsk=E34% ‘ hnsK==36%

KR AL 2 TR U7 4RIT D H 5 Tl MIZkER)S
IRNE EREEE ) (D= SICFEY) 238 L7, [RTn
KER (34%) DWDEHBND EDOHETTIX, B SN D
HNHOFHWNL K2 FIR) . EDETHE TH T,

FIERBRIC L PR L HRE (HOOR ) OfER
L WS T & RO T, RO A7
V7T 7 TORERTIE, RO BELOMIRE (E) 2
149mm, fHIEHEHT) R) 73 845Bu T, WX B35 OffiRE
FE (B) 75 180mm, fHiEHEHT) (R) 23 350Bu Tob 5728
S OBBIL, HizF|-5ES & ROEMETIh, 20
BRI D O & TR L TR, RIS
DFERTHY | PRI EHND ERERNHDOTH
ST, INEREoT-AME . FOMEAGTHDEH L T
ITUIEREDL D HEOTHY, Z I AT I T T T750H e
HOS|EARBR CITHEFE G R D 2 Lnh, ZhH0
FERNEIRT S L OISR D LRI ST,

2) BARRIZ K DA

HiE 10°CTHRAT LRSI L 2 b A df A~z
PREF 1. 4. 8 HEEOmIES /AERE RA X 4 12, 53k
BROFERAZX 5, 612737,

FWATDOHNG TIX, RAF 4 BRI ITIARIC
K BZENA NI Teo T3 ARAF8 H H TITNNKE 36%
DHET L, dEHME (KR 34%) LIEEIRE oz
ST,

BIRRER COPEEI NI OV TIL, IIZKROE R D
BN TRORCHEINT AERSHER SN (4 LI
IEE—E) . HERICOWTILIIKROE NS D

71

ﬂ%<ﬁ0k(85@o:ﬂ%@%%#%\%ﬁ¢@%
2L, IKERENEDIZE, KL HUDR
b\ﬁﬁ‘_m%tbtq Wz B,

25
_ 20 & - -
NE V $ ‘f
E 1 5 S T
8 A .
X
— 10
R
@
& 05
=
00 L L L L
0 2 4 6 H% 8
4 {RFmOBEEIGH
-ELMD MKE34% SRAI DB M MKE32%
-SRI DEH D MKE34% - RAI DB M D MKE36%
1000
800 O — o
~ ~— —e
5 600 -—
5
E 400
=)
200
0 L L L L
0 2 4 6 H# 8
H5 REFESOMEND
-PELMNS MKEE3L% SRAIDE A D Mk EI2%
-SRI DB M D INKE34% - fRAIDE A DS MK E36%
400
300 & T /
— 1
X b4 PN —0
¥ 200
4
&
100

0 2 s s Am o
M6 REAOHEER

“-pEL M5 MKIER3% SRADEND MKEI2%
- SR DB D Mk3E34% -~ SR DE A D MKEIE

HIERAFHIRIFIZ 7 VT o OB 7R 5 DN A
HieZ &, avBE AR FRBHRGET & SN,
F U CTANRFEROSSIII N T o OT VA VA X
DRNEPREL | ZORRITEARS N E SNTND 7,
ZORBENFIZ LY . EES LOAE (23 id b,
YV LT MRS D 2 E STV DA,
ARIOBIEFERNSITRRE Lz X 912, BylinsdEde s &
2k D” RLHOLN D BUVREE” (2725 1 0 &7
SNz,



HTFRTEEAN 7 —hgemd 5% 19 5 (2017)

-3 @E
O EAERERERZK 7, 8I1TRT,

o
%
0 2 4 6 B#% 8
K7 #EFOREE (L*)
“-DELENS MKEIL% SR DB IS MKEI2%
- RADEMND HKE34Y -e-SRADLMDS HKEE36%
0.0
-0.5
-1.0
Eﬂ
s -15
-2.0
-25

0 2 4 6 A% 8
H8 ZEHD axB

-pEEHDS MKEI4% SR DB M S MKEEI2%
-SRI DE NS INKEILY - ERAIDE NS MNKEIE%

HTRATIRH A ADELI R (LHME) MET L, aHfE

R BN EFT 2, $RTOLBIE, MKEIME N
ELHMENEY (DY) P, RIACE VKT Lic, /17
4 H HURETIE, SR B35 ONNKE 32%5H & 34%5h1E
WEER UL 22272 DD, KR 36%5H0D F7
SR 72 o 72, AERR7ER & LT, DMEAME T L
a¥fliy A9 5 2 & T, < TATEAKRGHERPIET I/ -
7oy, DK 36%anDIREAITE LW DR B o7,

FHATDOHLIE L& B D L O (& HITHKR 34%)
TIL, LHE, axfE s HIIFFFEETH Y . W= T 78
77,
-4 ERESER

PIEL7HhEEm L, 1 H#%, 6 HIZICERERRZ 3206
L7z, ZiCHEHBZOREE BIE, 2T 7 0% ORI
T, FNENTEPE (RR 0 i~ 3 i~ 16 &)
TRHli L7z, BRERBER A XK 9O~11 1R d, F2, E
%72 5N T 3 O BIEORL S &4 20 5 BIRORLS &
10 T DEAER (R : 50 8) ZIX 12177,

B 1 HBROFERIL, O BNBIE, pE LB K
LR (B 2 BUY ANCEHE S d, IivkERIcE
LTHEWNEE” BUY INZEEI S 417z, RBRICRIL T
X, RO BN L& BINGIZE T o T, B 6
HEOFERTIT, BRI X VOB G, wELMD
EHITRIE (EfR) . BROFHMSE < IR ole, ZDEX
BB LTI, IR @ E” B FHliCdh o7,

6
a
° a3b5 39 32’5 40
4 g 33 : -
e 3
"2
1
0
hnsk E34% Nk =E32% hnoKZE34% fnIK=E36%
BELMS SRADLEMD
M9 B (EE) OFHMEHER
=18% =6H%
ab: BRAXFIEHBIEEEDHDHIEERT (<005) o
6
5 2 2 a @ a 2 a 2
38
4 33 38 34 38 33 38 34
. 3
B
=4 2
1
0
hnsKEE34% sk & 32% sk & 34% fnsK=E36%
pELMS SRAIDLEHD
10 Bk (B#) OFHhER
m1H% m6R#%
a FHMICEEENGNIEETRT (p<005),
6
5
4 b a a a b a
al 28 ab a
Z 03 b 25 28 gy 20 25 26
= 14
1
0
sk =& 34% sk =#E32% sk =#E34% fnsK=E36%
BpELMS SRAIDLE NS
11 B (591%) OFHEER
=1H0#% ®=6RA#%
ab: BEAXFIFHAHBICEEZDH D LETRT (p005) o
50
40 36 37 38 37
32 35 35 35
30
% 20
J=1
10
0
N7k =2E34% fnK=E32% fnsK=E34% fnsK=E36%
BpELMS SRADLEMS

K12 EEAR (BR. BK) OESER
m1H% m®meRH#%

T SHOBIE, FOTHOETHMET 2 H O,
DEXHENL KD BERTOENEDIE D 234 THRUNLIZL
VMBI TI 72 (KSR 34%[E - TOLER) , E 720k
TR A2 TR ONIIAERITH - 1=,

M B BEE OB AEI G 2 SO U CR D 7 R0
B 50 4 ICBWThH, SO BN LI E B
by bEENE L, BELEIE R S e, LT,
Bk EA B (85 6 A1%) THERO BN DR
AN D> T2,



WRPERGR /IR THMT OB | o> rh e dii e

4 ¥ =
FRPIOBPBITONT, WEHL AR E LIz
FOBFIEAER 2 e L. LA N ORERERT,

BFROVEREMECOWTIR, A 2 IET 2 B HsR /)
M ORHE BN = b 0D, v—/LHNTEEE AL, &
72X Y v 7ED D L THRISARETH o7,

RO BHNGOHHESLL, DX HNLOMED b, ¥
Wit ), R GlEER) L bic2Eime, 7
THNNED B HH T oTz, RAFIC L2 RER 2
L7z & Z A WMERZIIEEN b B O B ik
RE” [ EL TV D Z Edbhnote, 7B, O
FRITIARER DS B NE EHEA TV,

HOEIZEE L TIE, SR BN D L& HbIcET
72< . HOBERRHZIXFERE IR L T SR )i
HG otz (D SMET L, RS B,

BRERBROFERIL, kOB Th-oTe,

D) SROBNBHIE, EB1D L0 HREOFHEAE

<L ATHO LI W &R S iz,

2) BHIZHOWTIL, SR HE L E HGICEIT

72, WIS BWDIORHIZ > 72,

73

3) FHTOHNGIE, W& HvE LD b REmENED &
LRl sz,
ABIORBFE RN S . IO G TR E LT
WIERTENNZ D D LTS, 5%, JFPENZ 100%H
Hifli L L CE ORI L LIRS D,

W

ABFFEDFERNZ BTV (HIH) JLHEE R ST TERK
- PRESEABR OB RIC, BRI L Y |
B ZHER b ONCHINE RS2 TRt eI £ L7
ZZITHEHAN T LETS

==
H

X ®

D ARZEA, PAFEL, Oz, RN, AR
B AERS, S 5 \EE—, AiESm, g
EERA, PR TE OHEEIS  AULEAFRER, 115, 21
(2013)

2) /INED S FHImE — B RERRAIZ K 2 0 A — Ak
TKEEA B A HFFEET, AN 60 4 11 A

3)/INHIZE D A DA, B PESEHTHI A (1994)



REHEN/PME TRAOEN L] DENR 5 HTEELE

Bl TEE L R T R AT e

TR O BB oS ERER & U C, 2 BEO RS E (RAEE, fRHE) T
MAKFEEEZ THERRAZ ZRIEL, R, BRERBRICL VML, B ob
NO” OAENZAZL, FIEET S BRI nTEE T (IIKER 27~35%) . /S A Z &[]
MTHDHT 27 2/hEOHE KB L TH, WIEMNICHEREFNAIC b Bk E
Bon” o brs” IR XALE L TomWigEEE2 A LT\ 5D,
*—0—F:BahH. BAobh o, /R F HEEME

Evaluation of the fresh pasta made in Iwate with extra-strong wheat

“Ginga-no-chikara”

Shinichi TAKEYAMA, Yasuyuki SEIMIYA, Mitsuru FUJIO,
Hisako SUGAWARA and Kei FUGANE

To test the quality of noodles made with extra-strong wheat “Ginga-no-chikara,” we
tested fresh pasta made with two methods (the roll method and the extrusion method) and
with different water/flour ratios. We evaluated the suitability of Ginga-no-chikara for pasta
by measuring the physical properties of the noodles and applying sensory tests. The fresh
pasta made from Ginga-no-chikara could also make noodle sufficiently by the roll method
(27%-35% added water). The physical properties and sensory evaluations of fresh pasta
made from Ginga-no-chikara were sufficient compared with the same for fresh pasta made

from durum wheat. Thus, Ginga-no-chikara was excellent for making fresh pasta.

key words : extra-strong wheat, Ginga-no-chikara, Fresh pasta-making quality
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