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Properties and Utilization of Enzymatic Activities in “Mochigome” Paste

ITO Yoshihito and YAMAGUCHI Yuko

The present study was aimed at utilization of the enzymatic activities in “mochigome” paste for food

process. It was showed that the activities of amylase and peptidase in the paste were stable in the

conditions of preparation process and usable for making of miso-like seasoning from Tofu.
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Relative Estimation of Food Functionality of
Agricultural Products Harvested in lwate Prefecture (II)

KOHAMA Keiko, YAMAGUCHI Yuko, MAEDA Yutaka, YONEKURA Yuichi

and NAGASAWA Takashi

We selected some agricultural products (black currant, chokeberry, Chinese quince and wild grape)
which inhibit AGEs generation in previous report. In this work, we separated polyphenol of these
products by using Sephadex LH-20 column. The inhibitory activity of these products was related to the
amount of total polyphenol and the DPPH radical scavenging activities. Polymeric procyanidins were
the main in Chinese quince, and oligomer procyanidins and monomer phenol compounds were the main
in chokeberry and wild grape pomace. In wild grape pomace, extraction at 70°C or more was preferable
to obtain polyphenol that had inhibitory activity of AGEs generation. Vinegar and tablet were made as
food using the functionality of the extract, and the enough one was obtained. In addition, the diabetic
rats feeding wild grape or Chinese quince showed beneficial effects with improvement in the disease.
key words : glycation, polyphenol, diabetes
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Technique to evaluation of preventive effect

in diabetes-complications using SEAP reporter assay

MAEDA Yutaka, YAMAGUCHI Yuko,KOHAMA Keiko and KISHI Atsushi

Aldose reductase(AR) is one of the cause in diabetes-complications. Suppression of this gene
expression may prevent the diabetes-complications. In this study, technique to evaluation of suppression
of AR gene expression were investigated using SEAP reporter assay. Examined 5 food-extract, Arctium
lappa(Burdock) and Perilla frutescens(Shiso) were determined high suppression ability. Our results

suggest that Burdock and Shiso may prevent diabetes-complications.

key words : diabetes, Aldose reductase, SEAP,

1 #% &

B DRI 1 B R RE S FRE T 2 T d 0 | iR
i RN EES Lo 2L OBPHERES TR &
VEBER I A OHE OHETT 24BN 2 B OB ITEY fH A
THRTEY, FIRIZBW TS > /27 8 (AGE) ZERHN
HIREY, 7L R—R L& Z—F% (AR) IGHEEE? O
FEC X 2 B ORI OV THE L TWD,

BEPR I & R L MBRIREE 23t < & AR LT & 0 BN
DYNVE b= LRI L, 2EE RS X DR E
ERlERIShDEEBELZLNRTWD, £/, YAE b
—VER Y A= REER T IR = ED L 70D
B, THNR =LA IR IERES ., HAOEEORR &
72 % AGE OHIBRATH 5,

O XS ITHERFAHEDO I, EEILIIL AR 2
BELTEY, AR BIEFOEEZMEIT 2 &L DOEBEIUC
X0 BERFEEDO TS L ITETEMICER 2 D
DOLFHEEIND, AETIE. AR Bis T OB &Ml
THEMMEY OB E BRYE LI FIEORG & 2
NWERNTT o BB OFHIZ DWW Tk = %,

reporter assay

2 ERAE
2-1 AR JOE—4—EAMBEOEL

ART BE—Z —IXRBEISEEEZE L, TOES|HH
52T EN TV B, Daoudal H DMLY B EIZLTT T
A ~—%@%5t L. mouse (ICR)

(Seegenettfl) A #5M 2 L CPCREZITVY, ARE/ET 5
TR b ik & B L 72 (mARF3:1147bp) . pSEAP2Basic~X 7
% —(Clontechfl) D~/ F 7 u—=2 74 A K (SEAP:
secreted form of human placental alkaline phosphatase
BAF B ICmARE3 ZFR AL, BIZ~v—H—& LTx
F~vA T UTHEBEBETEEALLT 7 A FOEME L
77 (K1), 77AI RO%CV-1 (77U H I R YLK
fige Sl Am) ICFIBIC K DA LT, V-1 (M) B
—v A = AR IR ER N 7 DI LT
HOEHV, Img/mlY = X7 4 2 (G418 GIBCOtL) %
BRI TSR 21TV, ARV B — & —8 AMia®
BT, Flo, RMBELTT T2 FKOMNBHART B E—
Y —HRNT T T AI RQEFRKIZEAL, ARV 12—
& —IFE M@ % 1572,

liver genomic DNA

*  WhTH 7 RELAEEE
sk A LB
wkk FETE BN

ootk AR BT 28

17



s TR T v 7 —hF e

T mARf3
Neo’
(=G418")
SEAP
SV40 polyA
TSAIRD
B
Neo’ SEAP
(=G4180(
SV40 polyA
TSAIFQ
K1 75X FOEE
2-2 (ERLEH

A —Z 0 MEM 85 T= > 24 @) (HKRIEH) 12,
FBS (GIBCO 1) % 10%. Penicillin-Streptomycin Mixed
Solution(5000u PCs and 5mgSM/ml FH T A 5 % 7 4t)
1%, V= RT 4% Img/ml ek oz, s
L7z, BIREEER, MR R O TR EICH W o
JNa—AREE 5 ThH Y | RBREFER T LG
LT/ a— R L&Dz,

2-3 {EH L7-#Rad SEAP EAEREDFERR

RBBELCMEZEHICBEL, 80% a7 rxz MR
LD L DI 24 RIEHRT L— MT AL, 24 B, T
ks Lz,

WIZ, AR REL, Vb a— A PEEE 5mM, 30mM,
200mM |[ZFHEE U7 5 2 15 T L — MO A, RBRIERE
EATo Tz, BERETERRIAD O, 24 BEfTR, 48 BEfEItR. 72
RE £ D BE % [B]IX L Great EscAPe SEAP Detection Kit
(7 v Ty 7ih) & AWT ARSI T SEAP &4l
E L7,

-4 BRHMEYORE

R(IRY, vV ¥~T Ry, BU v, THEY)
DRI A B . L. 10 f5E (W/V) Rtk
THUKFHH L, 0.20um DY P« 7 407 — TRl
L7,

2-5 BRHMEYMOFEF EO®KE

BELEMEZEMICBEL, 80% a7y MR
LD L DI 24 RIERT L— MT AL, 24 B, F
s L,
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EERA L,

AR 7' B — & —E A 200mM 7' /b = — AREHIT
@ SEAP FEARFIL, W T IO ERMICE W T H mr o7,
AR o E—F —E A D 30mM 7L o — REEH#TO
SEAP FEAE BT W T OBEERMICHE VTS, 200mM 7L
—a—AEEHITO SEAP FEAEEOPSREETH 7=, AR
FuE—F —EAMMKO M L3 — ZEEHT Y, SEAP



SEAP U R—5—7 vt A & MW TR G OHEI ST 2 TR R OFHEFik

PEAE BT, BEARMER 24 FERT KON 48 B T o 72
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WZOWTHET 21T o7z, EERICHIROER, BEEITE
oot

=T TaR T R 2 T O 0 NLVANIZ 7N e B ML VAN
BV, THEZOHMBWICONTIT 2, TR TICO
WTIE, HiHE % 10% & Teks i THEE L7-BRIC, fMlao
HEPRDO NN T20 T, REBEFFORH~D I &
1$10,1,0. 1% & L, Y ROV ~<T RUIZ2O0 T,
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B OB ~D W NEIX 0.1, 0.01, 0.001% & L7,
AR BB I3 22BN HIHR 1L 200mM 77 /L = — A BEHl
T 72 B O RBRES 28 21T > T2 BR OB H SEAP D &>
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AR BIETHBEBIZONWTORREEX 4 TR T, G-LT
V. ()BT OV TEEWVEEZ R L, MR E
1T T RE TIHRBEMBINRD 5N 2h o, TRT,
T ONTIT AR BIRFRIEMMEL 2D | AR Bi5F
ORBEIH L TND ZEWRBEShE, Y~7 KU,
BV, THEIRERY) 72 /) —VEBOFHNELDT
ERD LN DTl b, IRY, VY THALR
T2 IENIMORFIC LD DO LHERI L TV 5,

A EIOREFD 6 | AR BAR T OIEMEAL BN 68 % i 12 FF
i+ 2 FEEBRERE CX =0T, AFMRE A8
To I BEREMER M 2 WL 2 L IR T & 5,
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GABAZ il & LT=lREY = / BRDZ AL
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Bl E— L EL B ORE e

WEFITKOWNHEENE D EOEMMHE LK T T2 2 &6, WEEE LT 7 KIEAHn
ffE D LK S35, HIBHEREDHEE FRICOWT, ZORAEELHET 5 Lo, 3
HELZKHBA~ORBETE LT, HEREDOGCABAL F.0 & T 21T I/ BROZUIZ O THA L
7o B FRORBRLL Y T ARV IO IERET 2 &N S <. GABARIL10mghll E%&
RTHObH T, fifi FHRO32CTOFRIERIL8I~94% T, FIFNILI 2L IRE £ TIEE
DCABARIIE WV B4 EEIDEE b oTc, i FARSLZE DRI DUV THIFLIRIZ X 2 fifE
M EORREMEE R Z &3k,

F—J—F: ABEHER. BFRK. BHTX

Composition Characteristics of Damaged Rice by Cold-weather and

Changes of y-Amino-butyric Acids(GABA) and
Free Amino Acids During Germination

TAKEYAMA Shinichi, TOYAMA Ryo and SAITO Hiroyuki

In the year of cold-weather summer, the yield of rice crop is reduced and the quality of the rice is
low, therefore the improvement of its value by the process of after harvest is demanded. We
investigated the composition characteristics of poorly ripened rice (grain thickness is 1.9mm or
2.0mm under) harvested in 2003, and also examined the changes of y-Amino-butyric Acids (GABA)
and free amino acids during germination. The protein contents of immature grain were low, but the
total free amino acids content were higher than those of normal grain so that some of those GABA
contents of some samples were 10mg/100g over. The germination rates of poorly ripened rice were
89-94% at 32°C, and the GABA contents exceeded that of the normal rice during about 12hours after
the germination process. We found the possibility of improving the value of poorly ripened rice or
immature grain, by the process of germination.
key words : damaged rice by cold-weather, germinated brown rice, poorly ripened rice

(grain thickness is 1.9mm or 2.0mm under)
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FIC L DWHFZZITIORO MBI 7B KRR
KTAROEDLHENELS 2D, MECEISLNVTD
DRIEE TORFHIRFTON TV D25, BRI
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HIB4E e T URAG 24 (X C U HE S 72 0K & 1P ok & 3okt
E LT, BCKkiT, OiENn, HEZZFEbo250E, I
KT E AR Z RE O R 2 3BT o L 7=,
K IZ DWW T, RIE L 9mmPL E D Zk F i b Z ok
JEIC o e WK B T Lk 5 B, KL 9~1. 8mm%
BV L ORI SmmATH A iV F2 L | BERR T 5. BRI
SNTIE, BCRIZEERKRKTH D Z &6, RIE2. Omn
U EDOZRERH N EEER L, TOREITHZ 20, kL
JE2. 0~1. 9mm% ffi\V >y F 1 KIE L. 9~1. 85mm% fifi\ > F2 & 4%
T 5,

LK DKIFIELE. 6~16. 3BITFHIE STV B IR
B SEMER O 72912 BN T H AR LK) 14%E1#4
TEREE LT,

2-2 nEEEi
2-2-1 REJER0E

T 2K ORBFRRIREO =0, Ee AR /=)
HEF-30% FIV N CRBI L 7=,
2-2-2 BEERNICL LHERNLE

i T ZKIT DN T ZKRLO AR OF N L D ALY R
ERAET D720, WMEHIERERS-2000 (FiikEmR) %
FAWTHER FZKkOBHLE 21T > 72, AR L2 ME
HIER 4 = RERL, KRR, #FRL, LK, HEhL,
RREPRL, O6FEIZERAIT D &I, ENENOEE Chr
k) ERDT,

2-2-3 HAKROFEFNE

FoK10glzAK1Eml 2NN 2 32°CTIRIE L., T REIHIFES
7,
2-3 BIEEH

2-3-1 —fEmD o

IRV 8 (135°C, 2 []) . & > /X7 [ZTECATOR
I LTy 7 20208 53 fREE B K VR AR VT o
10357 A EhZE R EE I L A JIE K53 13550°CE K b1k
WX DREEITS T2,

2-3-2 HFFRAE

i FEKORHET DRSO FEETRD 720, FER
ERE LT, ¥ —L3RICAMEEHE | ARDIEDRBRIE
WCZRRAKZM A, i FZAE 1000322 ANVER Lz,
32°CT20MFHI LI T A AFHRI L, BHFRE RO, ¥
DTHIERHTOIUEREIEE L, "R &k b5E
WX BT 32 CHRIF A Mot LR SE O A e & B L7z,
2-3-3 GABARUNHBET =/ BRAIE

FEIFMPRL OCABARE A, 6, 12, 24, 36RFHZIZHIE L
Too FEIF U 7o KoK % 35 047 BE (1000rpm, 543) L CHEEIK
ZERE30C TR LRI . RAY L ORBRIEIZHELD
0. IN-HCL CHi % . 2 H B & 7 < By AT (B A%
JLC-300) 12 THIE Lz,
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3 RBHERRUBE

3-1 BT RDOEH
3-1-1 R IHER I & S FREBHFRE

AF L8 FRIZ, BEHREEZZTZb0THD, i
BRICR SN LB KEICRA LTV (BED , fg
BOSIIRAEICEB I ERME LB DT, WELZIZD
Baohkil LTRGFETDHZ END, SEIORRBRICEBNT
L TOINERETIVNENRD -T2, TBEWAIITIES 72
RPN B Z s AR E AT, Z
NHDOREZMRF Lz, ZOREER., GV T LTI EH
#120%, ERV T2 TIXM2T~33%DREEZITH 2 & T, Tl
JRL DR ENH T,

N
7

BEEl WMERIIRInfzxX (REaHD)
3-1-2 ERTFROERAMFBERUVRERE

EEWV LR O F212oW T, SR OKIE Y A R
DR R Ky, WEEET X R, TREZRUIR
T, EHEMIC Lo TiE S EHER S EO X
KE=EHE2UIRT,

FWTEEWEZT S L, BRIV TLIOFRHZ X
7. IR OBENGIEE L £ERET 2 BENE Mo T2,

Fo, BV TLEEWT2E OB TIE, BV TF20k
MRSy &Y X VBRIV ORI L, XXy
BITFERIUETH -,

&1 GERVHESOAEHER
CESEY we  mEes 2% mee BETSE cheg
omBlE __BOE 173 ___1de____ 7wl ___ 207
VewiEh 19— iamm BT 1850 1111631 110061 1164l
Bk 1.8mmK i EiLVF2 8.36 1.66 11544 13.7
JommblE _ BRLE 900 160 8977 194 _
BEfIES 19~ 18um | ENTI 1028 111710 1119565 1162l
1.8mmF i EFLVF2 10.32 1.83 14193 13.8
20mmilE __@OE 885 ___1s1____ 9180 __ 243
BR BEAM 20— tomm [ ENTI 1931 11159 11T oe2s 11798
1.9—1.85mm _ EFLVF2 9.37 1.68 13337 17.0

i ToRIZEAFDRR D LORRL TSN TS Z &
PR CTH D, i FAROMEZET 5720, BRER]
FIEC & VB HEM % IV EHIE K 814G CRIE%)
Rz (F2) .

K2 GBHERSIE (W)
miE HERS BEH XM HEH Bk EEAH  REH
N S S R S
\
N o D R A
R o o R o




SH2
(A BB ;

ZORER, BV TF2ALE O TF1L Y b, #EERL, KRR,
R OFEK DR EI G 3%~ T, £, BkatBs T
XRERD EDDEENER->THDH0, ko
Btk 7S BeAp D72 SRR LD bR ERRE O
BIlCEBE 2 RF L L EnD
3-1-3 SREBEHERXED KD IEHFE
SR TERSIC & B SVEDHIE K 8 D RS R A R B
Tesh, BURUE Ky v-T X EERE (GABA) . AlFRE
T BEREL, SEERHEX MO % ERE T
ST, TORERERINRT, X R EERTIE, HiE
b <, RERL, RERL, FEKROIEITKL 7aoT, &
WEHEY X /BRI DWW T, BN E <, REL, BE
i, BERLONRICAR T Lz, GABAGEIZ DWW TIE, sEK
ERBBI E < L BRERL L #ER A2 K& < kES Tz,
JRIFIZO WL E R WO ZITRD b e o 7z,

WEKR SRR - RAREG T TRANARIZZRD &
TIZEA VNI E TR DRLT LY | EEkP ol
I BBITBRC L B VWARICIET 32 ST 5,
AEIOFERTIL, KRBT X7 G&EIT D720, iF
BET X GRS, TOMMEKY Ch HCABAE &
2\ &N FEMBED bz,

FHEEE B ORI, ¥ o v BER LR
EEN0.552, XU NyEE R ERWEHT X BEEN
-0.569Ch o7z, Fio, EFHET I /S R L GABAS &
IZiE. 0.908 (fERRERS%) DOIEDFBEINRD bz,
-1-4 REBEHERICKDEEHT I/ BOSEY

VD EDITROENTUCOWT, BBk, Rk, WE
i, FEROET X Ak E . KUK LTz, RIIIRE
HLOH DEREY X BRITRE T D RS 1% Ed 7 X
FBIZONWTOHRLTWD, Fo, “TIBEE &

(B) KM ; (C) #HBHL;

MEHIERICKL HRFE (D EDHIFN, BT

D) %X ; (B) F&f; (F) R
R=l = o
£ BEHNERSBO—RHESSHE
. AUV E RS GABA BT /BE
i EXS RERS
f HERS RH (%DW.) (%DW.) (mghDW.) (nmol/g DW.)
REM 8.45 1.60 38 8964
R 7.97 1.60 101 13932
LT WEH 8.50 1.63 3.3 7895
EX 7.02 1.62 127 17572
VeBIER REH 822 1.62 5.6 8854
S 7.98 1.56 1.2 13513
BlL\T2 WEH 8.56 1.63 4.1 7213
X 7.49 1.72 1.1 15049
REH 9.68 1.76 37 9710
ERLVR1 SR 8.80 1.69 85 15179
BHER 10.12 1.84 40 8908
HEESL REH 9.78 1.81 3.9 9567
SREHL 8.91 1.75 8.7 13555
BLT2 WER 10.21 1.83 41 8822
JEX 8.73 1.86 9.4 14201
BEH 8.67 1.56 22 6990
KA 8.69 1.61 5.1 11305
LT WEH 8.99 1.61 24 6749
¢ X 8.05 167 8.2 15525
N
WE AL REH 8.99 1.59 2.9 7702
SREHL 9.17 1.64 6.4 12803
BL\T2 WEH 9.68 1.68 2.3 6405
X 8.35 1.71 85 16063
BB 8.96° 1.66° 37" 8631°
T REHL 8.59° 1.64° 83" 13381°
~ WEH 9.35° 1.70° 3.4° 7665°
JER 7.93° 1.71° 10.0° 15682°

*) —LERESEAS : BEATILI 7y FORICEAZSH Y (0>005),

LT, BEROEHT I /BEE1E LT ORI,
WEERL, KO X JBER AL TR LT,

IO TR BER X RBRITIEIT ANRTF T
0.5, ZL X I T2.2, GABAT2. 7T27R L, K TIET X
NIX L TO.7, VVH I T2.5, GABAT3.3Th 7=,
BERIL, SV I T AL R TH - T-UUSME, BE
PLEIFIFEDLLRT I VMR E B2 /R LT\, BLE
DI EMND RBPL L FEKTIT I VK I 2 EGABANZ < |
T ARG X UNTD I WEmS R ST,

®4 VEDIEN EWT ORERSEOERHT I / BER

REH KRB WER R

T3/ TI/BE  TI/EAMAR TI/EBE TI/EMER  TI/EEWR TI/BE TI/EMER  TI/EEWR TI/EE  TI/EMR  TI/EER

(nmol/g D.W.) (mol%) (nmol/g D.W.) (mol%) CRE/REH)  (nmol/g DW.) (mol%) (REH/BEH)  (hmol/g DW.) (mol%) (BEK/ R EHI)
ASP 1850 20.6 2443 17.5 1.3 1505 191 0.8 3080 17.5 1.7
THR 86 1.0 192 14 22 95 1.2 1.1 368 21 43
SER 555 6.2 1101 79 2.0 466 59 0.8 1441 8.2 2.6
ASN 1044 11.6 533 3.8 0.5 777 9.8 0.7 694 3.9 0.7
GLU 2169 242 3339 240 1.5 1965 24.9 09 4256 242 2.0
GLN 791 8.8 1748 125 22 355 4.5 0.4 2001 11.4 25
GLY 125 14 254 1.8 2.0 131 1.7 1.0 411 23 33
ALA 844 94 1142 8.2 14 799 10.1 0.9 1620 9.2 1.9
VAL 110 1.2 281 20 2.6 107 1.4 1.0 469 2.7 43
GABA 367 4.1 975 7.0 2.7 318 4.0 09 1227 7.0 33
ARG 345 338 389 28 1.1 319 4.0 09 474 2.7 14
£73/B 8964 13932 1.6 7895 0.9 17572 20
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WA, FIHIBE D S E (R OGABAE S, i T2k
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FHEL DX, 40°CTIRE 9 LS HARFRRIE 4 2 )71k
TGABAZ A S, L KRIENGABAD FAEIC KT T 2%
ELOLRIEEZA, RIENNE L 252 ONGABAD Tl
NN L R L. Tom AR TIIRIE2. OmmEk B 4. 55T
ELZELTWD,

Al OFRBRIT, GABAZEEI ¥ D ik LT—HM7ke
FEFZAKBIEICHE T T2 L0, FomEWEEL ST
TekEWD E EOENY H D RIS L L3
& B ITRIE 3 /N & WFEGABAB MBI IZHI N5 & )
RixGoniznroi,

3-2-3 HIFICKDHWEET I/ BOEIL

RIE L RRFEROT I ) BOBEIZONT, & DIFh
DI12FEHRIERF ORIER| D7 2 ) B Z . £6ITRT,
CORITIE “TIBREL” L LT, MEFOT B
BEREROT I VBEZ1E LEGEOETRLE,
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W2, ZVE I VERIZ0. TIZEAD LTWA, ZHuIxt L, 7
T = LGABAIXI MMM 2”37 X VBT, BV kDT
T BREIIZFENEN, 2.1, 18I L=, EiV L
TIX1. 6, 1912, VT2 TIXL 2, 140N E Y E -
Too BIEMW/INESL 722 EBMEIT D7 250D, fH
WRITHIUE, iV EEBERWVEMEE S AT, 20
X o7l 2 BROBIX. EOBKNSML T ToilE
BE7 2 MO ZEB LT 5 2 EERY ShTkY,
EEE M O IR ORISR T TeABAL 7 7 = A3
LINWE I VERET ARG XN Uizt 85 L C
Wb, TT7=UCoWnWTE, ANLREKHOWERET < 7
FRICIEFICTEZ WO Z BB TVW DA, KA LY T
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W EENK DR L ZF DOFEIFIT L D GABA 2l & L7-iERE T 2 B4k

6 VEDEFNDO2ERREROMER. BT I/ BEAK

B L BT HT2
- BERT 1205 1% REAT 1285 % RERT 1285 #%
T8 Foommm T mER TUBERL  TBER 7S/BER 7 BEL  T7S/BER 7S/BER 7SBEL
(mol%) moty) ¢ /‘éﬂg'f (molt) moty ¢ /‘iﬂgj;}‘f (molt) oty ¢ /‘ﬁﬂiﬁf
ASP 25.6 11.0 04 20.0 10.9 0.5 18.2 10.3 0.5
THR 1.0 20 1.8 1.0 2.3 2.1 1.3 24 1.5
SER 55 4.1 0.7 6.4 4.8 0.7 7.0 54 0.6
ASN 10.7 46 04 95 5.4 0.5 54 3.1 0.5
GLU 23.3 19.1 0.7 25.0 18.1 0.7 244 195 0.7
GLN 6.3 46 0.7 7.4 8.3 1.1 6.7 9.0 1.1
GLY 1.3 3.0 2.1 1.7 3.1 1.7 20 3.2 1.3
ALA 7.7 175 2.1 9.7 16.1 1.6 99 14.9 1.2
VAL 1.0 2.3 2.1 15 2.5 1.6 2.0 2.8 1.1
GABA 6.5 13.3 1.8 54 10.7 1.9 6.1 10.8 1.4
ARG 45 6.1 1.2 3.9 47 1.2 3.6 44 1.0
T3/ 0.9 1.0 0.8
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Analysis of “Ginginga” which was Damaged by Cold-weather

TAKEYAMA Shinichi, TOYAMA Ryo and SAITO Hiroyuki

The cold-weather of the year of cold weather summer bring on reduction of yield and quality of the

rice for brewing, and influence on sake making in its year. The Ginginga ( a variety for brewing) and

its out-standard rice were investigated about these qualities with the cold-weather damage of the

summer of 2003, and were analyzed by rice analysis method for brewing. As the result, protein

contents of Ginginga harvested in 2003 were higher than that of harvested in 2004, especially at the

damaged grain, which was sorted by rice inspector. The selection of normal grain from out-standard

rice grain by rice inspector reduced protein contests of 70% polished rice by 0.3-0.5%.
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Vitamin Contents and Fatty Acids Composition in Hippophae rhamnoides
L. and Its Food Functionality

KOHAMA Keiko, OIKAWA Kazushi, SASAKI Hitoshi, KONNO Koetsu,
KUMAGAI Kazushi and KANAHAMA Koki

Hippophae rhamnoides L. is a unique plant, since fruit is rich of vitamins and oil. We investigated
vitamin content, fatty acid composition of oil and antioxidant activity in the berries harvested in Iwate
prefecture (Rikuzen-takata city). Content of carotene and a-tocopherol of H. rhamnoides ssp. mongolica
(Russian type) was higher than that of H. rhamnoides ssp. rhamnoides (European type). L-ascorbic acid
showed no difference between these types. Both of these berries contained 2% oil, and linoleic and «
-linolenic acids comprised about 20% of oil fatty acids. The proportion of palmitoleic acid was higher in
the oil of berries of Russian type than the berries of European type. In contrast, the proportion of oleic
acid was higher in the oil of berries of European type than that of Russian type. Antioxidant activity of
this berry was very high compared with other berries, and it was not correlated with polyphenol content,
while vitamins were shown to be a major the activity of this berry.
key words : Hippophae rhamnoides L., vitamins, fattiy acid, antioxidant activity
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Developing a Bierstangen with “Nanbukomugi’ wheat flour

SHIMAZU Hiroko, KIKUCHI Yoshiko and TOYAMA Ryo

In order to expand domestic demand of Iwate wheat, Applying Nanbukomugi, one of the major wheat
breeds in lwate Prefecture, to make bread has been examined. Protein Nanbukomugi differs from that in
all-purpose flour in quality and quantity, which causes a difference in their properties as a bread. As for
Nanbukomugi, the need for improvement of touch and countermeasures against aging frequently arises.
In fiscal 2005 and 2006, manufacturing process of the bread was examined and improvement of its
Breads which can take advantage of the flavor of Nanbukomugi
were developed and proposed. Some types of the breads were as delicious as the bread made from
all-purpose flour, and finally a bread was found, which enjoyed Nanbukomugi much more than

touch and other factors were sought.

all-purpose flour.

It was Bierstangen. In order to develop and promote a Bierstangen with

Nanbukomugi, reducing labor and diversifying in the process of dividing and forming were examined. In

February,2006

these information were introduced to manufacturers in Iwate and 5 different types of

Bierstangen were proposed at the meeting for research presentation.

key words : MNanbukomugi, Bierstangen
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Improvement of baking quality for ”Yukitikara” flour

KIKUCHI Yoshiko, SHIMAZU Hiroko and TOYAMA Ryo

The flour quality and baking quality of wheat named ‘Yukitikara’ which produced in the Tohoku
region, were investigated .The difference was seen by the content of the protein about these flour. The
baking test was done by using these flours, as a result the difference was seen also by the quality of the
bread. The volume of bread and the hardness of the clam were correlated with the content of the protein
of the ‘yukitikara’ flour.

Trial for improving the baking quality with “Yukitikara’ flour with a low content of the protein was
done. As a result, the effect of an increase of the softness and the volume of bread were seen for the

addition of a vital gluten and the malt extract.
key words : Yukitikara, baking quality
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Measuring Method of Immersion Crack

NAKAYAMA Shigeki and TAKAHASHI Tohru

We called the polished rice whose crack can be seen in water "grain cracked via soaking”. The
water absorption rate was 10% higher than an undivided grain, and we devised a method of measuring
the rate of occurrence of immersion cracks using a personal computer and a scanner. Using this
measuring method, immersion time can be set correctly. When the polished rice for brewing used in
the last fiscal year was measured, it turned out that the range in occurrence of cracks via soaking among
the various kinds of rice is larger than the difference in the polishing rate or polished rice moisture.
“sake”

key words : grain cracked via soaking ,polished rice for
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Sake Brewing from Low Polished Rice

NAKAYAMA Shigeki, HATAKEYAMA Makoto and TAKAHASHI Tohru

The junmai-shu from 20% polished rice of lwatesake 79 was examined. The sake brewed using lipase
enzyme flooding was suitable for drinking, with soft smell and taste. Sake brewed from low-glutelin rice

had a simple taste.
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Evaluation of New Rice Bred in Iwate Prefecture for Sake Brewing (VI)

TAKAHASHI Tohru, NAKAYAMA Shigeki and SAKURAI Hiroshi

The brewing fitness of the four varieties of sake rice that were newly bred in Iwate prefecture was
evaluated. As a result of the analysis of the raw material rice, it was found that Iwasake 767 and Iwasake
817 fit the standard values of rice suitable for sake brewing, and that the polishing properties of these
four varieties were, in order of merit, lwasake 815, liwasake 816, liwasake 767,and liwasake 817.
Iwasake 817 was inferior to the control Yamadanishiki because of the taste of the sake produced.
Iwasake 767 was equivalent to the control because of the taste of the sake produced. However, the
opinion of panel regarding which sensory evaluation had good or bad taste was divided.

key words : brewer's rice, /wasake 767 [wasake 815, [wasake 816, [Iwasake 817,
brewing fitness
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CRT D EPEOS HIEA
=4 A0%FEKGERIER
R4 FLEMEE KRS B KBRE S} i P VP SIEPNES P N T
(%) (%) (%) (%) (IRF[#])
Ly 8 Gt D 38.4 41.3 2.9 5.3 4.3
il 767 B 39.0 42.0 3.0 6.5 4.0
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Brewing Fitness to "Donpisyari"

TAKAHASHI Tohru, NAKAYAMA Shigeki and SAKURAI Hiroshi

We evaluated the brewing fitness of “Donpisyari”. As a result of the analysis of the raw material

rice, the characteristics of “Donpisyari” were heavier kernel 1000 weight and weakly enzymatic lysis.

During the making of “sake”, it was easy to care for material treatment and “moromi”” control. Its

taste was clear and rich.
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3L AHBEH BRBEE FILa— E 7=/ EE HSE F7ILa—)LREGE=
(2] [%] [ml] [ml] [%] [%]
25 +1 18.5 2.9 1.5 33.3 33.9
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Character of Doughs Aimed to Develop Millet Noodles

MAEDA Yutaka and TOYAMA Ryo

The doughs made mainly of millets were examined to establish the processing technology of the

millets noodle. These doughs were prepared by mixing millets with water or hot water or steam. Dough

of Japanese barnyard millet prepared by steam-mixing had pliability and durability in hot water.
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LRIEEE G HEMF =S & BiE”

memy . B P O EE A EFERKS TH D HEMF  (4-Hydroxy-2(or5) —ethyl-5(or2) -
methyl-3 (24 )—furanone) ERIZXIT AIMYEVERERE (Jygosaccharomyces rouxii) DAXENT B
L. REFH2DLEHE L TTE T AT E REIRIMULEZ &2 A, HEMF A RGHEE O _EH N5
Ni-, Fl-. B EZ—RED Z rouxii ITOWTET/VEEHTO HEMF AEpEME A . EFERDE
RS E 2 T -T2 A, BUEMM L TWA RM-3 23 b 3T v 2R EN T, —F, RM-10 1%
FHEA R IECDRE Y n Lo, 7V a—AFERRE L BV BEOBLRER AL L 7o L RFERE
WL, =& —)LF L OVHENF A pEtEsma B L7z,

F—7J— F : HENF, RRIEEZR

Formation of HEMF (4-Hydroxy-2(or 5)-ethyl-5(or 2)-
methyl-3(2H)-furanone) by Yeast and Improvement of Productivity

KOHAMA Keiko, YONEKURA Yuichi, KIKUCHI Chieko, OHATA Motoko
and SUGAWARA Etsuko

4-Hydroxy-2(or 5)-ethyl-5(or 2)- methyl-3(2H)-furanone(HEMF) is a characteristic flavor component
of miso and syoyu. We investigated biosyntheses of HEMF by yeast(Zygosaccharomyces rouxii). HEMF
production rate was increased by acetaldehyde addition. HEMF productivity in the model medium or
miso by yeasts were examined, RM-3 was most suitable for brewing. On the other hand, RM-10 had
many kinds of aroma. Ethanol and HEMF productivity improved by mutation yeast that changes
glucose regulation or consuming pyruvic acid.
key words : HEMF, yeast
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HEEEERE A 2-2 & [ARRICE MBS SR L 3 BT, K%
FEIHIT ML BN BEH 10%cells/ml & 725 K S5 CHMmL,
27°C T LI L O 2 R F#E L 72 F o> HEMF A2 pfc &= 4 1
ELT,
2-4 HEMF @ HIE

HEMF 1 Z BRI OEUL, RN—F AR Y ~—H#fE.
Tenax TA ZFHE L0 T MMIFKIK D ZRESE, —=—
TATRET2ERSOFEVNCE Y Eii Lz, HIE
GC  (Shimadzu 8 GC-14A) TAT-7=,
2-5 BRISELERER S K U

e
AR
A

BRI FAE 10 Bl & U A A BRI, &) 11.5 %,

KRB 21 % & U, AL 8O KRG 1HA
HIETAT o 7o, BERHII NI EEDS Wk 1g B2V 10°H 5
UVME 100 L7 D KO ICHINL . 30C T3 » ARSI H T,
FLHERRIE AT YR DISHEV, SRoohE, =4 —L, pH, ¥
DS ZAT -T2, WP OEFRES ST ER S D
Y CEmE L,

2-5 ZEBEBONG

% RE RM-3 Z % A5 H N1 (yeast nitorogen base 0. 67g.
Jva—R 2g, NaCl bg, Z&87K 100ml, pH5. 2) T 27°C,
3 HREFERER L, 10% NaCl TUEH#. ME—RFERE L
TENLE Ui E G icksH (yeast nitorogen base 0.67g,
E/LE Mg 1g, NaCl 5g, 78 %7K 100m1 %€K 1. g, pHb. 2)
W27V =747 L, 2TC, 1EMBICAFTORVWaR
——HIE LT, F2. S a—RDTFu S ThD 2-
THAX TN A=A EHRHT T h—A%RFRE LT
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IR BZ M (yeast nitorogen base 0.67g., W77 h—A

0.5g, 2-FAF L 7/ a—R 0.03g, NaCl bg, ZREK

100ml, 2K 1. 5g. pH5. 2) I b [AEEIC T L—F 1 v 7 L,

EFELZan=—%8E L, SRUZZREKT, 2-2

& AR TR 14 & 7 /LS H ML IS IR 2 9R
ML, 27°C, 72 BEEA % 2 X— M D HEMF ARk & &
TH ) —VEREEIE LT,

3 HBRBLUBER
-1 ZFEFZILTE FOFMHE

QICETNFEHM BLOM T T AT RE
I Z 7= BT BERE RM-3 % 10%/ml & 25 Ko L7-3%
A OHENF £ EE /R LI, T2 T AT E RO TH
52N HEMF OAERGKREN LR/ LiZ, 78 70T b N
WINCH 24 BRI, Zva—2EHEE L, RL~L
O HEMF %Ak T2 (F— 2 RKERK), £, BEEEM
ZRVRGHETTETE R TATE RBRGFEELTYH
HEMF ZEREAS T B AL 2 & 2 6 | HEMF B RRIT I, IR EEEK
2 DALEHOWENBLETHY , RN L a— 2 &Y
B, kEHK2 OLAEYMOME L EDOHRDOEREED D
BB E R RSN,

32 EUA—REBBOETILIEHMTO HENF £EE
PRAEERED M1 £ T HEMF 2R B %23 1 ISR LT,
BIE, B —CHRMEEICHEAL, EAbLLTWD
RM-3 DARKED i b i < KW TMS-52 Th o 7o, £z,
RM-10 135 0 NEFEL/M T E Blpo TNV 2 b, 2

D IFERY, BREOREEZ (T 72,

35 1
3t
2.5
2
1.5
1
0.5
0

—M= T RTATE FEMN
&I

e

HEMF(ppm)

0 1 2 3 4 5 6 7
B Chr)

2 ETILEMADTE FTILTE RiRn& HEWF A2

&1 ETIEHMTOHENF £5=E
i 5 HEMF 4 3% & (ppm)
lweek 2week
MS-52 18.9 31.2
MS-53 17.2 24. 4
RM-10 16.0 23.3
RM-3 29.1 66.9




RIS R 0> HEMF A= pENE & B

33 LA —REEBTORBHES

# 2 \ZHEE 2 » A% OB E & HENF 7 & OF RSy
WER LTz, RM-3 BRI Z 10%/g LI LIZb O
HREL-.2 » AT 10° 4 —F —F THGE L T\
B, T =V DAERREBIRS, RIS LWEFKRICR T
Tz, Eo, MS-52 [IHBENEL T Z ) — /b AR L
FHLbOOFEKICKRITZ, RM-10 X, 7va—LF&
3-methyl-1-butanol & @& < Ml M TOREELEHEY %
FELL7=2, SEIORBREEE CIIFEV NIV RAICRITD
LN, 3 7 HED RM-10 DFEXKR Y ZBE LT &
Z A, HEMF (X 7ppm £ T AL, 73— L&
3-methyl-1-butanol i 15ppm (23 L .RM-3 DK 5 i & 72
o7, NIEEEF L LTELU 55 2-phenyl-1-ethanol
B RM-3 & A4 E L7z, RM-10 (3 DEEREIC T 5
RPN ZH ) =V EER L, FEREDIIM OB S
TEL R BMICH D, BEESRBREICEY ., F¥E D
R AR D L7\, S EIOREREEE Tk, RM-3 2
RN TUADENTBFRIERE HEEREERL, T
DFEFEITITR-3 2 L7,

34 ZEEHOHNF LU/ —ILEEE

3-1 OFERD D HEMF OARRITIZ A A T — REJRAERK
MERIEEE L L, T T AT REEORER 2 0{bd
MERRDRM L, ARSI D Al E, EEOE
WEHCH A A T — RRIGHET L, BEREDSHEGE, 7=
— VAR S B RIS HEMF ZERS  H b, F 2 T,
B DB 7L 3 — X FRE 2 B L 7= B RET HEMF
ARRRE B 7o D ATHEMERS E LB 2 RU-3 8tk & L
TERMAIE L, A CBELRENEE K LR
W2 BRIRE LTc, 2O HBIERIT 1/10° Th o7,

Fl, 22T AX VTN A —RFERTHT V7 b—RA%
RFBWE UTHEE TE HERHE 1/10" O BUE THUS L,

HRAR IIHEERIR UL, 2D 13 5OTT Vg
Ml TOHEMF B L O % ) — A EE K 3 1Trd, B
BULEERKRT, IECHIRI-3 L0 b, Tz )
— VAEPEMEDS B U2, HEMF AR pE 1T 5 MR & R & % DL
EThotz, ZhodH b, BB VEEEENHKL
ToRED 1 D= & 7 — VAEFEERBED 2 5 TH Y |
HEMF 2R S e b mi 2o 72,

BE, ZOLREEZMH Lk 23 st ch o,
FERNBHTHIUE, RAGEA~ERALTVEZWY, F
7= HEMF O ZE RRASAE 12 DWW TIEE R TG 2 Akt L
THY . BREROBER, AT 5 HEMF O = F VIR D R 3
20X N a—AnbEINDE T ERH LN D
oD (T—HRFEL), TNOLOMANREDIE, EHIC
BRRG~OISABHEETHY . MFFLI,
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=2 HEXREOSHT 245 A%)

MS-52  RM-10 RM-3(10°) RM-3(10°)
= H )= (%) 0.53 0.18 0.08 0.41
YR ICHE (mg/ml) 20.5 21.8 20.7 21.4
pH 5.3 5.3 5.3 5.2
0 FEYAE (%) 13.4  12.6 9.8 10. 4
FHX L5 (ppm)
HEMF 1.9 3.7 1.1 4.2
3-methyl-1-butanol 1.4 4.8 3.2 2.8
2-phenyl-1-ethanol 1.7 0.5 4.0 5.7

*RU-3 (B # 10°, 10%elIs/g. i 10%el Is/g 7N

16 r
15 r .
14 r
13 r i
2 | *
B 12 . o
= L . .
Z 11 .
==} 0’ X 4
10 7 * o ¢
9 I
RM-3
g
7
10 15 20 25 30 35
x4 ) —)(g/L)
3 ZEEHKODHENF £Ri=
4 # B

B R O BE R FRNS TH D HEMF AR ~D
MHE MR R OEFNCE B L, A4 T — RS ERD &5
LT VEHNICEERE 2 N 2, RFEE 2 LA E LTT
T FTATE RERIMLZE 25, HEMF 4 sl o |5
NI NI, Flz, B ¥ —REGOMENERER: Z rouxii
IZOWTET LREEHL T D HEMF A2 PENE % 0~ SEBR oD Rmy
BRIE X (T oo & T A BUEMAT LTV D RM-3 Al b /3T
VAPRENTWE, —F7, RM-10 (3B RN
DER LTz, F2, RO 7V a— 2@ L e
VIEBEDOBCREDYER AR & U CHUS LI A REERT,
TRTHETHD -3 Lo bmnwo ) — L AERES
R U, HEMF Al & 00 L EDSBIE L 0 | o Tz, =4
7 —)LB L HENF BB OIS @D - 1B RERIZ O
THEEEO BN TORBREEIE Z ik L T\ D,

X Ak
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BRA

= Kk
e 5

M2 1001 51 B THE
ST, A 1001 5] 225 83 k.

B DT

. BOE

1601 5| 229K BALEE 24T\ 7 L 20— ViR O B s &
M2 1601 B 7D 47 RO B BEERF 21587~ RBRIT %S
WL WAL ERY AL, FITHK ke OEEERBRZ1TV,

BRE D T o — VAN

STRPEDARW 3 BRZ&®H, #eoKk Tke BEERBRZ1T - 72, TH2 1601 5] DOZFEL No. 21 1Tk

@ﬁ%kbfﬁLhﬁF%Amm%uK&&TW:~w\Hi@ﬁ\
T2 BENEL ot THhE

ERERHENE RAF TH o 7278,

T E R 1T B 2 TH
1001 B D2 BEE TM10] 12,

EJZ IR TH S T VERERHI T o 72, ML T2 1001 5 OLEBRKTH S [540)

WX 7V a— LK R X0 E < T ERREE MK <
e o 72, LLEDOFERENS No.21) & 540) 2SMEKEHEEREE L THAZETH DM,

. BRERHN b BAFTd o 7223,

b ALKRMOX
EAk

Tz TUIENENITEER H D Z L B h -T2,

F—D—F: BF. 7/La—/LittE.

M= 1001 5. M= 1601 51, No. 211, TM10J, S40]

Selection of Good Sake Yeast

TAKAHASHI Tohru and SAKURAI Hiroshi

We tried to get the mutant yeast of alcohol tolerance from Kyoukai No0.1001 and No.1601. We

obtained 83 mutations from Kyoukai N0.1001 and 47 mutations from Kyoukai N0.1601. Three strains

showing characteristics of high alcohol and low acidity were chosen for testing via tube culture and

fermentation. The No.21, a mutant of Kyoukai No.1601, showed good result in sensory evaluation but

for showed high amino acidity compared with the control Kyoukai No.1001. The M10, a mutant of

Kyoukai N0.1001, had no advantage over the control. The S40, a mutant of Kyoukai No.1001, showed

low acidity compared to the control, high alcohol and sensory evaluation. However, the latter part of

moromi fell into sluggish pace of fermentation. Therefore, mutant yeasts of the No.21 and M40 were

suited for junmaishu, but each yeast had problems in practical use.

key words :

1 #% B

AHFRIEA D DT VEEREE LT DEFEEE 2 5,

[YK-45), [YK-71) 23 0, 5 FSEE 2 5| (05 EE H
FEREE L TR SN TS, LovL, iImEOEFOEL
LMD ZEREN D, BRI D > TFRMD D)X
Bk DL D ED RN AT T 54 OIEBEERF OB N E
FNTWD, SEIE, T3 —LithE, FEEEEICELD
P RE 0D B 38 A 3 A 72,

2 ERAE
2-1 HEEBES LUt

(M) BAEEEHESO TH2 1001 5 (BLF TK1001]
LERE) ) BEO T4 1601 5 (LT [K1601) & 455

BRI E UTo IR OB 11X YPD E5 H (1% yeastextract,

2% peptone, 2% glucose) %, EHZRALERLIM & LT

sake yeast, alcohol tolerance, Ayoukai No. 1001, Kyoukai No. 1061, No. 21, Mi0 S40

s (Mclary medium, Sharmans medium) % U 7=,

EIRE = 5 ) — VAFLE N CHYSH r[ e 72 520K SR o 43 i
ZIET ¥ ) — V% 15 £ 7213 20% 5 A 72 YPD K51 (LA T 15%
F 70X 20%YPD Bith L AWK AW, £, =& —L

A PEVERIE I3 o 235 A Flv 7o, DL B o3
BITE LT 2%%%%7][1&7‘:11‘&%%& L7,

2-2 I 4HJ/—IittEEEORS

[K1001] B X TK1601) % 10m@ > YPD ¥ {AEEHC
B L. 30°C, 1 BMEIEAE L. JE/KT 2 e U726
I IR AR 2 e U 7o, JEPRASBALER T, 8% F /v
AR ANVT x E (BMS) 25T Y EEFEER (pHT)
T30C, 1 HFLER AT o T, 6%T i) b U o AR
#7C EMS &tk WBE (R4 2 [P LT YPD ik ikE:
Hii2 T 30°C, éﬁﬁﬁﬁbto&’ BERIR & fa 1 TE AR
BEHUZ®BERE L, 22°C, 3 A E L, AFLlcarn=

* AR - SR ERITSE B R E
sk TSR
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RIS o & —HFE

— 7% 15%YPD kRIS LY B L. 30°C. 2 H A ks,
X 512 20%YPD EAREGHIC LT YU B B ORISR A
L7z,

2-3 IEEHSLUVEEAR

S L7228 BRI, B8 = & AR5 (Brix. 100 ) T30°C,
1 BRATEE %, W 25 (Brix. 20° ) T15C., —i#
MR U7n, RERIE & im0l U CRERE R 1R % B Y
RN BB OW TR T 2172 72,

Fi s BRI K 1kg & Tkg TIT- 72, lkg OFBRIL,
WIRZEKBE L, BV EZ 1R &0, BIRICHKRKD 2 Beft:
AT U T BRI RS LR R B T-70 % 200g i H
BKIT TEAB LD (RS 60%) % 800g vy, &
AKAETT 130%E L=, 15COIERIRN THREEZITV, &
BEOBABALNRL o MR TiE LB L 0 B
L7z, Thkg OFRBRTITHK, #kE b TEABLED]
KAE 60%) A L7z, #IERITEKE 1.6kg (EM L7z
KEBE LRV Z 1 H &0 BIRICE K (B KEES. bkg) |
WAKABE 130% T 2 BefliAd & LT, WHROIBEZ 16°C,
BREELZ 7C, EiEEZ 13°CE L, LA A E
DMEE L 72 B CIE LB L 0 T 72,

2-4 WA O

BRI, BRI OO B X EIBLT AT E AT R D Iic &S

THHr L,

3 ERHERBLUER
3-1 ZILO—ILTEEEKDOI B EAREESR
[K1001) & TK1601) ZHikkE U TE R AT,
JeL 78 s o B 2% | 15%YPD AR i~ 1L 77 20%YPD
SEREHIZ LY L, BALEIL 83 BE, AT KR4 B
Ba2B7,
INLOME BT X AR (Brix20° ) TEE L
BEERIRICOWCEREE, 7 VR, 7V a— LR %
EL. THAa—VRERBMKED &<, BE, 78
MRS D& ZNZI9BE, 4 BREE LIRK 1kg DRE
ERBRICHE L,
3-2 EEiEEAER

K kg BEIERBROMAIEZ . 7V 2 — LR E L FRJE
T7uy LK 1IZR LT, TKI001) K0 7 a—un
< BREEMETKL00T | 25 Bk TM10) . [S40)% . TK1601 ]
K0 b7 a—nE < BENSEV TK1601) 28 #H%
MNo. 21] Z#AK Tkg DEERBRICHE L7,

4
Ea =" =’ o $ 5 mo]
g, [o] £

% 1 |l K1601ZE 2% ® K1001 2K W ;&R |

0
17 17.5 18 18.5 19
FILaA—ILEE (%)
1 Tke BEREBROHBSE
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Mk Tkg OEEERBREREZE 1ITR LTz, No.21) X
HALEE, BAWEE, T a—L, WEBRE L b xR
@ [K1001) W BTIHoT-e T I JBEEN 2. Tnl &0PH
DTHY T a— VO CARENEDS, M0J 1Tb
AHHE, WEBRE, AAEE, 7 I/ B I3 R
THDHIZNT LI —LN18. 1%L Fm < B TH -7, [S40]
L7V a—/ L3 18, 4% & xHBR L 0 @& < WEBSEE T 2. 3ml
LKL 720 TREENDBRBEBER) &0 ) BIZ—F
EHELTWE, LrL, BT va—LRNEL ot
TENLXUNILED | LR CHAEE-14 Th o7,
BRER T IMLOJ |XEREE = F /L B3 & 0 BEIR V3R < R AL
3.6 Lt B LI S 47z, No. 21) & TS40) &
HHLEERNH VS D 2.6 & [K1001) X0 BATF &0
Sz,

AREE Oy . BREFHIORE RS No. 21) & 540
DFEERE LTHERTHD EE 2 b, 7272 LINo. 21
W7V 3 — VRIS DWW T, 1S40 13 b AA KRGO *
L OFLY) IR H Y . ERALOZDIizohs
MIERZ R T DRERD D,

®1 TkgBEEARER

K1001  No. 21 M10 S40
bALHE (A) 30 29 29 28
H ASVE -11 = -11.5 -10 -14
T a—L (%) 17.7 17.7 18.1 18.2
WEREE (ml) 2.9 3.0 3.0 2.3
7 X RE (ml) 2.4 2.7 2.5 2.5
CERERME GEA) 0 3.0 2.6 3.6 2.6

4 # E

FK1001) 35 L 0% TK1601] (TR BALER 24T\ 7 /L
I — Uit R O S & 3 A 72, TK1001) Z#ikk & LT
83 Bk, [K1601) Z Mk & LT 47 kOB REER 2157,
REBEEEIC LV AERERER VAR, BITHK kg D
BEERBR 24T\ BIRR L 0 7 o — VAR PEME N < BRTE
DRV 3 BEZBIL, oK Tke BEERBR A 1T o 72, #oK
Tkg DOEEERBROFE S, [K1601) DOZEEKE No. 21) 1%
et R & U CTHA A TS TK1001 ) (2T L3 — L,
BAWEEE., MEBE IS ATHY | BRI R
Thol, LAL, TI/BEXREL, EAMICELT
X7 V3 — VMR R 3 - 7=, TK1001) D28 BEk
TM10] 1, BRI BRI 22 T db o T2 B RERTA TS Y |
FHIZIZm D720 E bz, R TK1001] OZF
BWEECH D [S40) 1ZT7 v a— xR L0 E < HE:
FEPMEL . BREREM S R CThH o728, b ABRKMOF
L3gE< . EAICIIRL DKo T,

X
1) EfFEZE B2
fift, FOAKBRIE =

© 5 4 ISR [EBLTRTE AT
(1993)
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OB NDRRITFOERLEESLT A VORI RIETEEL R L, EREOZDOE
WiE, VB ORFZBESY A VOREBAITEE L o720, IREOEREAMIZEY
BEREGEOBENMMBR O, VA v ORBENMEES T,

¥—J—F:E—J), BE. U¥xa—IL

The Effect on Fermentation of Apple wine and the Amount

of Nitrogen Included in an Apple juice by the Variety of Culture

YONEKURA Yuichi, NAKAYAMA Shigeki and SAKURAI Hiroshi

The effect on the amount of nitrogen in juices and the wine conditions of the “Maypole” variety of

the apple culture were studied. The amount of nitrogen included in an apple juice and the

fermentation of apple wine were not affected by different yields of apple fruits.

However, the

amount of nitrogen was increase and the fermentation was hastened by the foliar spray of Urea

solution.
key words: culture, nitrogen, wine
1 # 8
JoraReTdn—~Y =& LTU A UBEEL
Thf. BERE LI EBNLIGAERH D, ZORKEE L
T, RUFOEHERD RN EBRHITHN, TUE=
TRV VBT VEZU LR EDERRERNT 52 LT
WETDHZENWHBNERoTNED 2D Lasl, o
NOERFEZBMTHE, REOT Ly ¥ a2 &N S
7 ERBA~EEE L RIS, 22T RE~EREEIR
MT5HZ Lo BFREL MO DHT-OIC AIHG) TlE Fix
DY rAREEIRHOERGELZNEL, L5k
EFRLEMBREENTN DM, £z, TOREOHRBHEA L
— NEHE LEREORELTE L, 512, ART
RN EFRERNDBRNWI T THDL AL RN— L&,
BOBERBEDZDVRORFZOERBAIC L DEFEL(LL
ZD & E DFEERLEMKIZ OV THRET L7z,

2 KEBRAE
2-1 EMRREMARARSD

ORI S21E, 2005 EEPEDIMNIATEUE N SR - AWREF
TE PE ST BT SR ST IS8T Y o SFSEEs (LA Rt
WRFERT) 6 L OVE FREEMIEE & — (LUT R
TSN bOE W, U TORBRRZHE L, K
RHIFFERT CULHE L 7= > F i, RRICHiiE 24T b -

= MEALPRIX ] & 500 R5IRF 2 3 MIZEmEm Lz TR
FEAA ] L. o, BREFT LT, ERED
LV DI LT THER RS FERENHREO/
SINHE L 7= [R5 RET ] & 500 (FREFK A 1 B m A
Uiz TPRFEWA (BB) 1 & Lz,
2-2 RiTOHRE

VoA, gnemtlE, FERY 2 —%— (S
3 b, MJ-C68) T DIEL. WGRERIRELA 50ppmil /g
HXHoAZEMAREEED Y U LTI UIMEEESE (A
RT3 (KR 8. M-60) |2 THciE 30Kef/cm® THEM
L7, o, ZOPETHKRIZ, 100ppn~2 FF—E ((#)
T HEH) BEIO 30ppmE T T (FHUHLFETIE B

W) ZRINL, WEE Bk ESR, =OEB L, BE
BL L,
2-3 —BAamE LV T S/ B

—RHTIE T L —)L HRE, #eEE. pH. GFRIXER
JTRTEDHTIEICHE Uiz, F7-, WElET </ BRIX. JLC-300
(AATET (B0 ) 2HV, EFREELMKLEZRD
7

2-4  HEEAER

TEE R 2 O IRE S 23Brix. 21%1272 5 X 9 ICHEm 7 R
TRECHIRE LT, Z OFHEE 500ml T e REERE FC-1118
(F=o48) %2 IX10@E/mli /e b X5,

* AR - SR ERITSE B R E
sk TSR
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TR 7 —HEdmE 5513 5 (2006)

F1 REOREELVERTHS

s . S35 T ms 420nm  530nm
" %L S ouE pH =

(Kg) (g/ &) (%) (x5) (x5)

HE QL PR 4.04 152 26.6 1.044 2.98 1.81 0216  0.541
PR AT

=) 3.77 134 28.1 1.042 3.06 1.79 0.222  0.582

ERES 2.10 76 27.6 1.038 3.09 1.43 0.059  0.136

LS 1.46 43 34.0 1.039 3.14 1.56 0.057  0.125
PR WA

) 1.98 53 37.4 1.038 3.15 1.39 0.035  0.055

iR 18°C THRBEZ AT o 7o, FEEHKE T 1L Brix. 10%LL T dH 5
WEL REEDFER e A 3B 5 56 H & L7z, FEEEHE
IR X AR RRES SR FE 23 50ppm (272D £ 9 A ¥ EllikkiE 7 U v
LETMLTITY, 20H%, EONHBIOT T 27 4
JLH —GA-100 T A LRAGE & LT,
2-5 EHeER

HREFHMIE, BV i3, @2, Bl o 3 B CRTAMm
L7z SR T =13V A A—Hh—12 A, REBRHFFEHERT 2
AN 14 4T 2006 4E 2 H 2 HIZAT -7,

3 ERHERPLUER
1 BREORES L URHES

R OERE L ZORH O RS EE 1ITTT,
ENENOFHREERIL, FRESDARWVIEE, RE
BAHAL TS bDIEEEWEHRICH T2, £/, 2DV
v AOEHTH HAREAIRT 530nm DI, FAEFO 2 3K
BRIX, RRFOERES PO 2 BRIX, FRERFORFE
WA Lic b OoDIRICHEA L, @flidfRE, ALy v
VI ERLTWE, TOMOBEIE, BB H O IR
RAFD & DITIE, ECREES G <. MR, WEL D
IZEVMEBNZ & - 72,
3-2 BRADEREELT I/ EBHERK

RHORZEEZ T VBB LIZbO L7 I B
EER2ICTRT, REMO 2 ABX L FRES), [FR
B dRBEEOREFREREL TR L, T L, [JRFE
B (B)) 13, SIERDEREEZGSATHE, 2. 7
R BEMARIE. TANRTXEUEE, TARTX L T
2 VBRI TR TEIRD T0~80%% 5 T,

2 BRADER (TI/B) S82LE0

TUBEE BT S/ EER (%)
(mg/)  Asp Asn Glu
AL 81 32.6 23.7 23.8
81 25.5 28.9 18.8
()
HREL 82 35.7 23.0 17.7
R 86 41.6 16.3 18.7
JROFE WA
™ 264 35.1 29.3 12.7
TI/BEE . JUIUBRE

33 EBHRRUHEME

Y v IR OREBRE AR Brix.) O ETRT
(X 1), WEOWAIL, 56 AT MELE) 23 3%, (R
Fm (R 1. TEREZ], THERET] X8~ Tho
Too Fio, TRFEWAG(E) ) 1%, 29 AMTIRIZREEE
TUBrix. (8.6%F Tl LT\, £72, ®aLizY
ALOT IV —)VERIT, TLE) T 3%39. [JRFEH
fi (R ), TEREZL], TEREH) X 6~7% [JRF#
fi (B)] T 10%RELFEORIELE —H LTV, B
e pH 13, REENHE VS o7 THAHE] T
BACH /N E o T2y, F OMITREETISHE L Tz,
GBHITFERT OB EZOE ER LTV,

—R—aae—r e
* \‘\'\o—o\’
) \\k —RaE
o 16 —a— REEAR
X —A— ERE%
¥12 —o— R
\\ —— REHA(E
8 ‘ ‘
0 10 20 30 40 50 60
B #
K1 YATRTORERZRE
=3 BPCEORS
7iva—y I3 #alE  530nm
pH
(%) (%) (%) (x5)
HE AL PR 2.6 189 3.08 1.73 0.404
RFEWAACE) 6.1 128 3.17 140 0.379
s OB B % 64 121 329 1.30 0.092
A R B b 72 119 333 140 0.092
JRFEAR () 10.3 51 3.44 1.16 0.024

3-4 EHLETE

ERAMIREREZ R 4 17T, TRFEHA (B) 1 OFAN
NHY . FOMITIZER CFHEi T o 7=, Rl 23K
BRIXIL, BOFHIA R OAEERIR E OFliTH o 7o,
F o, MALEKIIREENEE A EEATHRNZDT A

68



BHEOENMNIL DY VAR OERELE VA U EBEA~ORE

VELTORES F 0 m < iERh o, BENO 3R
BRK I3, BRIZAZ0 T D ANV L OFE Th - 1z,
FRIZ, TRRFEECAE () JIERAB B E N & OFHiCoh o7z,
oM, TRFEEA ] © 2 REBRXIT, 2,3 A5 HRE:
H, RO RH -7,

=4 EREFHE
A =+ FF
e L B 591 BEIF, SIE. Bk Bk,
(R) HEBASURE
PR S At 590 BRF BOE BRHR. BEO
() LN BB, BRI NTURRR
EREL 591 B BALUS, B,
() Berh. EA%
HEET 014 BE. EALUS, BL.EA.
(5) Bith. KR NSURE,
PR 3 At 199 . B EUY BD ERE,
(%) ' B, BRI, Ko IFEL

* A BLV3, @2, B

4 E =B

BEREOLZDVICE YV RHEFRERED L I T D
DR L7y, TP ) T RE (%)), TR () )
DO 3HBRXITIZTE A EERNED -T2, Zhd, FREN
ZVEAIE I EY Y ORESZ/NEULTDZLI2LD
BEEEF TFILLTWDE LD LB b,

Fio, REOEHRBATOZRIZONWTIL, 3EDRFE
BAREAT > - RO b 0%, LR L _REHRES
WElE 7 2 7 BRI & A EB LB IENIC L b BT
NPT, DFNREREGECIHET 2/ BeK
DEWVZELDHE D0, TOMOIERIZL S H D
RONEBIRTORMMRH 5,

69

— 5 1 EIORFEHA LR EBFObOF, [FREE)
R [EREH] L0 3EOEESHEEL T L. KL
BN TFICEM Lz, 2o &k, HEHIE O &4k
WCE ORI ~OEZERICENELEZETHY, JRE
AR OW T I DITHRFT5 2 L TRENRERE
ERFREE 2D L Bbid, £z, ZORHTEREE L
oA TR ICE R BRI Lz & & X035k,
ek, EHREZRHT AR L L REWATEZIT-
721E D BEBE~DOEER LN E Bz, 77, R
WORFEHEARIL. A A R — L OEMTH B RECH IR IR
BREBR O TEY . ZOEEITO N T HHRFT 2 0E
L7,

5 #%

ST Y, By o L REMA SO L
INCEACT B Bat Uiz, TORE, RFEOLER AR
R TH D AN R Sz, L L, AL R—
DR TH B RNERBIER DN EOMESLE Uz,
L. SOICBAFESEERFITo ik, B
B o Z &, REHMOERN TE 5502 H3 L
TWVETW,

Alal, Z OB Y 72 0 BB R O v T B i
LT\ ez, MNIATEOE ANRZE - AR EE
PR SE R SR 2T U o SIWFSEER 36 & OVE T IR 260
e H—DOF AN LET,

5

x
1) KA, B, dil, B, KAR A BB R, 21, 61(1987)
2) BEFE, KABE, R, KA ARERE, 22, 110 (1988)
3) G, BLHE, FRE, KAR - EEEAR, 23, 72 (1989)
4) KB HEHE S TTEE, 11, 49 (2004)
5) KA, Wi, #IF  HTHEE, 12, 50 (2005)



i

E—JL

!

RBBEZFMALEZ) T2 —-ILOEFE"

K| T IR T

=V ERE LTV a— V&2 FEEE LY Fa—LORIEEZIToT2, TORE. mv 7%
Fo- 8 DODOFMPB A BT, £7-. B — L OFRIESCZRKEE 7B X 0 2K o BRI

LR R 57,
F—DJ—F:E—J), RE,. J¥a—)L

Examination of a Liqueur making use of Distilled a Beer

YONEKURA Yuichi and SAKURAI Hiroshi

An examination of a liqueur making using of distilled beer was performed. The result was that the

liqueur combined with the hop was a relatively good taste. Additionally, the flavor of distilled liquor

was affected by the kind of beer and the distillation method used.
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Brewing Test of Red Wine-Grape Vines

YAMAGUCHI Yuko, YONEKURA Yuichi, ONO Hiroshi
SASAKI Hitoshi and SAKURAI Hiroshi

The wine was made from 3 new types of red grapes especially suited to cold climates. Kai noir was
used for reference. In 2005, growth of these grapes started late and developed slowly. However, this
year's grape crop was almost of the same quality as the previous year. The wine produced by
Yamanashi 38 and Yamanashi 44 were evaluated highly by a sensory test, and it is suggested that these

families of grapes are suitable for wine brewing in lwate prefecture.
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Effect on Germinated Rice of Packaging
with Deoxidant, and Quality Evaluation

by Chemiluminescence

Keiko Kohama?®, Tatsuo Miura* and Thoru Wakui**

Iwate Industrial Research Institute, 3-35-2
liokashinden, Morioka Iwate 020-0852
*Nittetsu Fine Products Co., Ltd, 23-15
Suzukochou, Kamaishi, Iwate 026-8567

**(Ogatamura Akitakomachi Seisansyakyoukai Co., Ltd,
4-88 Ogata, Minamiakita, Akita 010-0492

We investigated quality maintenance in the preserva-
tion of germinated rice which had been dried at 35°C to
avoid damage due to high-temperature drying. Germinated
rice was packed with or without deoxidant. The 7-
aminobutyric acid (GABA) contents of the samples
packed with or without deoxidant were not observed to
be different, and microorganisms did not grow. Oxidant
contents in the packs without deoxidant significantly
decreased after two months, and the germinated rice
deteriorated. After six months, the fat acidity index of
the germinated rice packed without deoxidant increased
from 23 to 52 KOHmg/100g, and an oxidized smell was
noted. In addition, the chemiluminescence (CL) intensity
of germinated rice packed with deoxidant remained con-
stant for six months, but decreased in the samples packed
without deoxidant. These results suggest that the main-
tenance of high quality in germinated rice under these
dry conditions may be attributed to preservation with
deoxidant. Measurement of CL intensity proved a
simple and useful method of evaluating the quality of the

rice. (Received Nov. 26, 2004 ; Accepted Jul. 19, 2005)
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Effect of an electric field on the deposition polymerization

of Toriazine dithiol derivatives

SUZUKI Kazunori and FUJIWARA Maki

The evaporation polymerization of Triazine dithiol derivatives (TT) on metal substrates under the
electric field is investigated. The evaporation polymerization yield of TT films can be enhanced by
increasing strength of voltage on the anodic metal substrates. It is found that polymerization yields are
influenced by the material of substrates and the chain length of functional group of TT under an electric

field, and its mechanism is discussed.
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Development of the Wood Pellet Boiler

HOTTA Masahiro, YONEKURA Isao, IKOMA Hirokatsu,
KITADA Yoshiharu and NIKI Yousuke

Recently, the approach concerning the wood bhiomass is actively done in nationwide various places. A
related post is doing various approaches concerning the wood biomass energy use also in lwate
Prefecture aiming at the achievement of "Environmental capital” . This time, the examination of the
melting of snow was done by making for trial purposes developing the small wood pellet boiler as the

further use expansion plan, and using the system incorporating the boiler.
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Development of New Applications Using ZnO Single Crystal

ENDO Haruyuki, [ZUMIDA Fukunori, HASEGAWA Tatsuo, OHSHIMA Eriko, MEGURO
Kazuyuki, YONEKURA Isao, SUGIMURA Shigeaki, HARADA Yoshitomo, SUGIBUCHI Mayo,
TAKAHASHI Kohsuke, GOTO Shunsuke, DAIBO Masahiro and KASHIWABA Yasube

In recent years, zinc oxide (ZnO) has been studied by many researchers for white Light Emitting Diode
(LED). Iwate Industrial Research Institute have supported developments of ZnO single crystal in TOKYO
DENPA CO. LTD. and developed new applications in cooperation with companies in Iwate. In this paper,
ZnO thin film, MgB, thin film grown on ZnO and ultraviolet sensor by using ZnO substrates are
described.
key words : zinc oxide, single crystal, zinc oxide thin film, white light emitting diode

MOCVD, MBE, MgB, superconductor, ultraviolet sensor
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728, MOCVD ¥£1%, Zn0 #ERRA/ERLUZ T HIEFITHIfF S
NTWDH, @B O MG B AL 2D MBS & 72Tk
DAPNGAY/IAR

ARBFZETIE, AR 16 £EFEITE A L 7= MOCVD 3EE (= —
T 7 FERD) & W T Zn0 EIEO K AT, EGE
SONRJE D Gy A A i~ T2, MOCVD 2EE OUEFEIMELZ X 1 1T
o FUEHZIE, AR LAY Zn (OPM) , 851K 0. 2 mol/L
MR, ¥ VT HAIKIEN, & 0, ZHNT, 2
A F ) a R BT In0 HEEERL L 72, £ —% —if
JE700°C, J£71 610 Pa, JEBHEAEE 0. 2ml/min, ¥ ¥ V7T
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I A e 1,000 co/min, RSN 20 43f) & L7z, JRBHZ
XX UTHRE EBIT, ERITATICHR Lz, XL
Xy U T H AN, & AV, 0 1 ZRIET v 2 I #a L TRk
a7 ol, ZhERR L35, K223k 1 0BR
T,

B1 MOCVD%E (—T v #H)

2 B 10O5HE

X 3

H¥20EE

FEHIK O NG, 0, 1XKOLERS EE» b S
Too B LU TRZ DI, Zn0 HIERE LTV 5, Zno
HEOMEX, X HREPTCHERE Lz, ZoflddtoTidia
THY ., n0@ERITEAEHCTH S, SLOTHEIL Zn0 #
JEDOBEICIE U TET 720, B TBBENREED
AR ERERT D 2 LN TE D, BB L ITBE DA A L
<\ HARPRIRITIT, 1T E AL In0 FIEAEE LT AN
e, VT YA TRE LR, KKRT
67 nm TH o7, FUIEEITHK 200 nm/h & IEFITEW,

AELIZBIT WU WIEE AR & BV RUBGEEE 1, SR

89

% 13 5 (2006)

B 0,030 FEIRAET ISHAK D Tholclohb e
Zbid, EZT, ¥x VT HARIZ0, 2 HWTHIEETT 72
ol TNERE2 LT, WE 2 0EEEZR 3ITRT,
JEEE 0, 1HIRA LI2IRRE T KD B B Ak#S S 7z, Zno
A, AP JCHRICERE LTS 2 &b hd, &R
BEICHART, BEOY 22 RS S, R & Bl B2
FCHIELZEZ A, KT 168 nm THoTo, ARIBGHEE
1359 500 nm/h & K& FES NI,

U EofERERE 2, BIEOSH ¥ 12T 57012,
JEURH & BRI TRECAAG T X B K 9 MOCVD 251 D & & 1T
Tootz, BT E L7z MOCVD 3B X v . 722 B sy
i DU FCRESEE O L& X > T FETH D,

3 MBE.IC& B Zn0 FHIED S

7n0 MREOIERICIE, ZHETIEY 7 7 A4 Y EERIER
BEDNTEIN 774 Y& Zn0 & T 15%REOK
TIRAT YT RH L7, BEFITE T RGARAE LT
WV, 2T, EinE Zn0 HIEOER A BRIC, BUCER Y
7Zn0 EEAE SR ER (10 mmX 10 mm X 0. 5 mm) D+c @ Fiz, 7
TRACT VA MR B4 % 2 — (MBE) 34 C Zn0 FEfE
DRNEE AT /2 o lc, BANS, Zn0 SRR E 782 b K
Oz & ) — LR TR RS L%, MBE DEZEF ¢ N
IZ ATz, 107Pa FREEDBEEZEH T 1, 000°CIZINENT 2
LT EROY— NI ) == T EAT I 0T, E DR,
e — % —EBEAFTEDEEICREL, BET VLY
UINBEFE R, 7 X —t e BN & RIFFHERG L. Zn0
FEMR D+e HIZRIEEIT IR -T2,

b4

4 R-HEED E#74[11-20]Zn0
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~ v P EE 5 IRT, 90 S ORMAET, £ 500 nm DFEED
[B2734% & 4172, R-HEED [EI#T Tl TN AR YT 4 T
HDHNB, A DY =7 ITEVEPTERBIE S, P~ >
T B s AR &I & OB IZIE B L, XARET
OHAENEIX, 20/ 0 A% ¥ > THI 90 arcsec. . @ AF ¥
THI 70 arcsec. & B & IFIZFREOREBIET, BWE R
Zn0 TR D AEIZ S LT,

ASt%E. LV PEHTHERMBO RN EOERZ B L.
BEOREREOMG &, 28X X2 v VERET D &MEOR
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0 01
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RNAA v FE~OIEA%Z B LT, BUEABER 22 fn
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Ly F L TRERIZOVWTIET D,

m0 D RITA Ty FrTiE, ThT IR EELR
T R RGHEA A= v F 7 (ICP-RIE) 3EE (AMS100)
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@ RF RNU— k7 E2 7, M6 OFFELY ., 1ZEV =7
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RITA—HEBEZ MM ZFET TWDER, Ty F 7 L—
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B HA ORI & D WA RIS 5 15 O WSk O
NAARFEEERBEE LU CHFRMRE 21T/ TE 720
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FPRESEENIC L DRI ETH 5 23,
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SHITUASYRYT 4 7 HEME LT Pt #lEL 0.1
um V7 REZICE O RE =7 Ui, EREmEICIEA
—I v 7EME LT, Al Z 2wthR—F L7 Zn0 X —7
k& FAWT AL F—7" Zn0 w4 0. 156 um ARAREE, AL
Z 0.1 um MK L, ¥4 7Y —ICXY 3.4 m
X3. 4 mm YA RZHEA T, Ag X—A MEHWTA
FUNFART 4T L, B I F v 7FOEEFEHE
WOPEGE T2 T2, ¥ a v X —EM L AT A OB
BEoeld, HE2 um D AUV A Y EAND, UL VXYRUT 4
N AR E T Y

BB & LT, KB E =R ERNC &0 EE
Lickx v TE~vrr b, ST ERERT D, K
9 IZRIE LT 4 v DN T E A 7T,

PR RTG A= F T F T A PITLD I-VEEEIEIC LY,
JIES5 1S B EAS D FBE 0.6 V~0.7 V., W 5AIMES T+ v
DR gy hX—F A F— FEENRE LT,

BJ 10 ITIXEFIEE OGN EREEE R LTz, M6
BN EE RIS | RIMBUZ DO BIEEZ A LTV D Z &
D, W 350 nm IZHU HEMEEIL, 0.12 A/W T,
AL RS 3 R B A SRR R E A 15 D 2 & N
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Sp FESET OEEE &, I e
RS R 2 HVOF ¥ 5T L CTHEVLEL K OV L — HALBE A 4TV LB Stk oD 2 SRR ~ D 5288 2 »
WCHET AT o T2, SR RIZ T AT b~ A X¥ETHERL L 7= Fe-C-Si ¥R & Fe—c—sl—A1$ﬁ;k

O 2 FEE A, AJBEA T AC-4A 24 U7z, HVOF 385 U 7= B i i BRI EER O S e i
STz, BRI TOBLBETIE, 1073K DL E QMBS CREHENBIZ Sz, V—F B L
To R TIX, Fe-C-Si-Al iR &2 84T U7 RIS BERFH MBI ST,
#—U—F:ﬁﬁﬁi\WWe%~%LE~MGb—ﬁ,%%ﬁﬁ

Post Laser Treatment of Cast Iron Coatings Sprayed by HVOF spraying

KUWASHIMA Takayuki, SAITOH Takashi and HORIE Hiroshi

Effects of YAG laser post treatment conditions on cast iron coatings micro structure sprayed by
HVOF spraying were studied and compared with heat treated ones that was carried out using electric
furnace in the vacuum atmosphere of 1x10°Pa. Gas atomized Fe-C-Si powder and Fe-C-Si-Al
powder were used as sprayed materials and Al-Mg-Si alloy (JIS AC-4A) was used as substrate.
Graphite phase was not observed in sprayed coating. But it was observed at the processing
temperature of 1073K or more. After YAG laser post treatment, graphite phase was observed in the

coating micro structure using Fe-C-Si-Al powder but it was not observed using Fe-C-Si powder.

key words : cast iron powder,
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2 ERBRAE

2-1 M

WHBHT., W AT b~ A RETER L858 K %
B L7, 88 RIT Fe-Si-C ROHR & BeMIRETT
FLVbNTVWBA 2R3 5%RMULTEMREZHEH L,
(LLF, AT b~A ZBET AL 2N LI EE GA
iR, IMINENTWARNWEDE GO ByREFT,) FHEMIC
PEEAVLER & U CHOR (1R 50mm X £ & 60mm X J& X 5mm) O
SUS304 %, L —4LELA & L CHCIR (BE 60mm X £ & 70mm
XJE & 5mm) 0 AC4A (A1-Si-Mg &4) & -, TREHT B
LCiE, EME7® o CRilE%. 77 X MLUEZITV
Fim a2 Mimfb, IEE b LTSIt L,

2-2 BHRHEFHRURLBEHE

EHEIIRBAREFRIEO =D TH L EmH 7 L — AU
Shik (BUF HVOF $88HE & 52 3,) 28 M L7z, HVOF ¥4+
I, A RREBIC U 7o VSR 2 I U T M IR &
U CRIEE T D5 HIETH 5, HEA LR
EIXANVPF— AT o D] HEEE Th 5, i E
6o Ry MCERY I, Tues T Ak B H
BT IR S 13K 250 um (272 % K D IS A xR
L TTolc, BREIT A TMHE L Ta e L U T A2 A
L7,

AT U738 OB, INESRBHRIE &2 L C
1.33X10 °P a EZERTIT o/, LPEEMIT, FiRE
B 10K/min ThemniLE 673K, 873K, 1073K, 1273 KE T/
B, 1 WRIMEEE 10K/min TIF & L7z,

2-3 L—YumEgy

FRERIA S B O BVILE T 36U T MR A B A B D 35
B HA OB TER B X 0 (R 2 O BB FE A3 )
RN TLEY, ZZTZRXNAF—OEFEREL, B
ERANBRTTRE T B L — W K 1 SHERTA ST R I oD % AL FE
BAToTc, L —VIASHEIT R ) 3kW D YAG L — &
& Ca)ISREBEL¥E () ® iLS-YC250) 2 H L7z,
V=PI T 7 A X—THEEI O L —F~y R~ Bk
Lz, =PI~y RiZ6@hiZpEfiaR v MY
. TEOBENEE CRE XN S, RERm A~ —
PFaR L, SEEBERR~RFIhs L —Foxx
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T A —NATLIEERA Lz, V=& 2.0k &
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LLTInbalartbEi 16 &>V TRE & 1/E
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Measurement of Ceramic Sprayed Particles Using Accuraspray
Measurement System

KUWASHIMA Takayuki, SAITOH Takashi, CHIBA Akihiko,
ISHIDA Yoshinori and KAWAMURA Jun

Particle velocity and temperature during plasma spraying using ceramics spray material were

measured by thermal spray particle monitoring system (Tecnar accuraspray-g3) and effect of thermal

spray condition on them were studied. Hydroxyapatite and zirconinum oxide powders were used as

spray material. F4-MB plasma spray gun manufactured by Sulzer Metco was used as plasma spray

equipment. Ar-He and Ar-H, gases were used as plasma forming gas. Particle velocity and

temperature were increased with increasing secondary gas flow rate and arc current. Thermal spray

particles had high velocity and low temperature using Ar-He gases compare with Ar-H, gases.

Hydroxyapatite was decomposed during plasma spraying using Ar-H, gas as plasma forming gas. It

was consider that the decomposition was caused by plasma jet of high temperature and low velocity.

key words : ceramics, particle velocity, particle temperature, monitoring, spray condition
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