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Research Report Compreensive Reseach Organization of Science and
Technology, Yamanashi Prefectur (Y-CROST) 2010
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1 Composting of Livestock Waste and Reduction
of Environmental Load Using Wine Compression
Residues (3rd report)
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YAMASAKT’, Yoshinobu UEGAKI’, Akihiro
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Technology Center, “Fuji Industrial Technology
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Osamu ABE?, Hiroshi KONO? Hiroyuki
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Yamanashi Industrial Technology Center”

1) The Influence of LED Irradiation on the
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2) Development of Artificial Light Sources
which are rope- and searchlight-types

3) Improvement of Artificial Light Sources

which are rope-types

3 Investigation of groundwater flow system in the Kofu
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Sciences', Yamanashi Industrial Technology
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Prefecture, Japan
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Takuo NAGAIKE?, Junichi TSUBOT®
Yamanashi Institute of Environmental
Sciences', Yamanashi Forest Research
Institute’, Yamanashi Fisheries Technology
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7 Development of Deposition Process and Study on 10 Component Analysis of Utilization of Fermentation
Effective Applications of Transparent Conductive Food Processing Waste and Fermentation of Yeast
Zinc Oxide Films (2nd report) on Lees of Grape
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Akihiro TERASAWA®,

Takashi MATSUMOTO, Tetsuya AKITSU*,
Yoichi NABETANTI*®, Tsutomu MURANAKA*®,
Hideaki MOCHIZUKI*', Satoshi HIRAKI*,
Yuichiro FUITKAWA*, Akihiro
FUKASAWA*', Akira SHIMOTAMARI*,
Hideaki FURUKAWA*!, Masaru SHIMIZU*,
Tomoji OKADA*, Fumihito TSUKAHARA®,
Hisao MITSUI*

Yamanashi Industrial Technology Center*’,
Fuji Industrial Technology Center*?, University
of Yamanashi*’, Nakaya Ltd.*",

Tsukahara Ltd.*

8 Developmentof Compound Semiconductor
multilayer solar battery

Chiaki YOSHIMURA', Masaaki FURUYA',
Ryo HAYAKAWA? and Takamasa KATOU®
Fuji Industrial Technology Center', Yamanashi
Industrial Technology Center?,

University of Yamanashi®

9 Research on Cultivaion and Use of Rice for Sake
Brewing and Rice Having Coloring Matter

Naoya UENO', Kota NAGANUMA?, Toshiyuki
ISHIT', Hideo KIMURA?, Masato KOJIMA?,
Takao TOGAWA'
Yuko HIROSE® Daisuke UCHIMATSU*
Yamanashi Agritechnology Center', Yamanashi
Industrial Technology Center®
University of Yamanashi®, Hakubaku Co.Ltd"
1) Selection of Rice for Sake Brewing
in Yamanashi Prefecture and Effect
of Fertilizer Nitrogen on Cultivation
Characteristic and Sake Making
Properties of Cultivar “YUMESANSUI”
2) Cultivation Characteristics and Evaluation
of Physiological Functionalities of

Colored-grain Rice

Miki SAITO', Takuya HASHIMOTO', Masato
KOJIMA', Kota NAGANUMA' and Hideo
KIMURA'

Ken-ichi AGO? and Tomokazu MORI?
Yamanashi Prefectural Industrial Technology
Center’, Yamanashi Institute of Environmental

. 2
Sciences

11 Research and Development of High Efficient Solar
Absorbing Technology

Ryo HAYAKAWA', Satoki ASHIZAWA',
Masahumi ISHIDA', Daisuke SUZUKI and
Chiaki YOSHIMURA®

Yamanashi Industrial Technology Center', Fuji

Industrial Technology Center”
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Composting of Livestock Waste and Reduction of Environmental Load
Using Wine Compression Residues
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Composting of Livestock Waste and Reduction of Environmental Load
Using Wine Compression Residues (3rd report)

Tnstitute of Environmental Sciences, “Livestock Experiment Station, *Agricultural Technology Center,

*Fuji Industrial Technology Center, *University of Yamanashi

Tatsuya HASEGAWA', Tomokazu MORI', Ken-ichi AGO", Noriko KIKUSHIMA?, Shuhei YAMASAKTI,
Yoshinobu UEGAKI*, Akihiro TERASAWA®, Taku MISONOU®, Hidehiro KANEKO® and Masayuki HAYAKAWA?®
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Abstract

We examined whether the red LED was useful as a light source for light-culture greenhouse grape. The berry weight

of grape increased even if a bunch was shaded the light while light was irradiated for the vine. When the rope-type light

source is arranged in the center part of the branch and the branch at a parallel training method, the light is irradiated

many shoot and the berry weight of grape increased with effectively.
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Development of Artificial Light Sources which are rope- and

searchlight-types

Yamanashi Pref. Industrial Technology Center, 'Yamanashi Pref. Fruit Tree Experiment Station
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Abstract

We developed artificial light sources of rope-type and power supply unit with timer function. And we tested optical

output of these artificial light sources. Then, we found that it is enough for photon flux density to grow berry weight. And

we developed artificial light sources of searchlight-type which could irradiate intermittently to grapes.
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Abstract

We improved artificial light sources of rope-type to irradiate effectively with same directions of LEDs, and we tested

optical output of these artificial light sources. Then, we found that it is able to irradiate to grapes with continuous

distribution of photon flux density enough to grow berry weight.
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Investigation of groundwater flow system in the Kofu Basin
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Summary

The chronological concentration of nitrate nitrogen and hardness were investigated for drinkable ground waters located
in the Kofu Basin. In this study, the concentration of nitrate nitrogen at the many surveyed points was recognized
the tendency of decrease or same level. The other hand, at many surveyed points, the concentration of hardness were
recognized the tendency of increase. In the current year, the water quality and the load factor were examined in the Kofu
Basin. Moreover, Gamma ray exploration was done in the northern part of the Kofu Basin continuously last year. The
extended area and depth of this strong gamma ray were surveyed.

In this result, it was consider that the hardness may be related to the influence of agricultural activity. Moreover, the
possibility of the existence of a large amount of underground water was suggested in the northern part of Kofu Basin by

the natural gamma ray.
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Abstract

We investigated the appropriate methods of improving the water quality of LLake Yamanaka located in nature reserves.
In 2009, the second year of this project, in addition to the accumulation of the fundamental data about the ecosystem
of the lake, vegetation of water-plants and cultivation of bivalves were carried out in Lake Yamanaka from July to
November. Several facts were revealed from these experiments; i.e.

1) Twenty-four taxa of hydrophytes were observed in this lake. Biomass of those hydrophytes showed the maximum value
on September.
2) Both Vallisneria natans and Unio douglasiae biwae were seemed to be available for the improving the water quality.

3) There was a possibility that water-plants were damaged by the feeding of the carp.
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54 v —Leu-uur (5-TGGCAGAAAAGTGCATCAGA
TTAAAGC-3") &7 VvF+t v 2754 ~—NI1J-12073
(5'-TCGGAATTCTCCTTCTGCAAAGTC-3') % fifi
FAL 7=. PCRIZ94°C 243, (94°C 17%r, 57°C30%, 72
CT17%4) X354 4 7, 72C 85 D&tETIiT- 7=
VO XTVAYT Y3V ELIFo 2%, 377 DNA
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@hIvYakA 184.0 0.54 | 0.47 | 0.31 | 0.44
OX~HA2 247.2 0.40 | 0.35 | 0.32 | 0.36
®X #1410 208.0 0.48 | 0.40 | 0.34 | 0.41
®Wi s 7 2954 645.8 0.15| 0.11 | 0.09 | 0.12
@il 2 7 R 4 247.7 0.40 | 0.39 | 0.32 | 0.37
@IS 7 25 4 422.2 0.22 | 0.20 | 0.14 | 0.19
O &2 7Ry I A4 209.1 0.47 | 0.44 | 0.39 | 0.43

2) TAE D5 TR

16SrRNA & ND1DIEHEEH D bt DFER, K7L T
L Zzihr#ipE o 4 > 75 A Bl Bz 2 7R
HATHBZEPWPS RS2 bz 7R 7
4 HFALZZEVWI EgE a0, TBREFIZE 2 7K
VA LE XNz 16SrRNA & ND1 % FHu 72 fidthfr 23
HHThdHZenmEnsz (K11).

K11 16SrRNAIC & 3 ZH B DB FEMKER

ARG S BE T AT JERE T JE i 5 28575 (2010)

3—2—-3 tEXVavEOHRBICRIETIMDEE
1) tFY a v EO/RENI L B2 KEDE

AKERIZ B H20C2BATHD, £F P 3 TETDRK
BRRIEFTH 7. 24 DPREIZK O AN LED
BHEIX2 ~4em&F LK FLZ WELAE» -7
AKAEZ30emPl L EE K BHTH 720, A 2 Kili=
WWHEM TS v o by OBRENZ LD, R HOBHE
15.6cm &K N LTz, G4KIETIX, DO, pHiZ@E<,
NH,-N, NO,-NIHK<S, HBHEAERIITbNIZE /WS
hd. £/, IATHHEL G2, G3IAMTIZNH,-N,
NO,-N& & @<, HREEOGIAM TIZZ R 5 DI
Motz POAPIRMIHIZKE L3835 0 5 72,

2) ¥ L avEOREEARK

T4 EZNELZ4DOOKMETIEEF Y 3 7 EIZHD
EFTES, EREZIO%TH-72 (£6). ZThbod
AT+ a v BIZFHIIER» MG LFEELT
W2, KO FL 3 v EAMA M2 KIEDOFE
#K1393.0% TH > 7=DIZxt L, IMIDEF T g7 %4
%7-Gl, G2, G3AMDZHix13.3~43.3%L 1K<, Z
DFEIZDNTUIHFEEREZ M TE LD > 2O THIET
X5WA, T4IZEBAMBEOUREESEZE L 5NE. T
bbb, KX /MIOYEY 37 EDOSHBHIEINPT
WZEAERELTWS, 72, BEHOFEDENTIHG
il L 7=G2AKNEDTT RGNS X 0 3% EFRE230%E1 07289,
IS N LD L i S h 2R &Y. 340
KEXDENTIE, G2, G3IKDIE EHFIZI3%FEE D
BEANRHBEDT, MMITALADOHFREDELIHAELZED
LEIONS.

Zoftiz, a4 PNEXTIE, BHL7ZE X2 2 =2 Off
H, B HRALZARERBROMBHZ L RSN
f1AOEFY 37 TDORAERIZ60cmIZE
L, fEEXF ELZaniEh» R o GaKETIZ
33.6emIZEL 7228, ZhoER NG 7.

3) a4 OEL AR

RAEHD I A OEFRFIIZKX L E100%TH > 72 (F
7). HGHOKETIZI A OWEIZR ST, HBK
BREV AT A Th o7z 72, PTG & KGR
DFENE DL, AT —J, LK
FETIEa A OREIFHBREELZ N EN1.17%, 0.95%
ERIFTH 5727, GIRR)HI369.4%, 48.5% & (K2 >
7z KEEOE D R K BVENA 3 A OB R
GRS D B,

3—2—4 PP TOER - FAEEE

FERIZ VK214 6 A30H 2 511H24H £ TD147H
AT > 72. 2 OB OBUIG KO P KT ZAEE:
0.25mg/L, 4V ¥ :0.019mg/L, COD : 2.7mg/LT&
572 h=3).
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x6 X avEDEE

A H 6 H29H (kA i) 7 H24H
AMiNo Gl G2 G3 G4 i1 £i1 2 G4
4 MERGEE a2 A AGEH a4 AGEH RHE 1 R 2 I 4 MERGEH RHHE 1
e B 30 30 30 30 30 30 26
40l (om) 7.60 7.63 7.69 7.64 24.61 20.86 9.80
KM (cm) 13.0 15.0 15.0 145 44.8 32.0 16.5
/M (em) 2.5 3.6 3.6 4.0 5.6 10.3 4.8
B2 (om) 2.68 2.79 2.99 3.04 9.94 5.45 3.13
WinTE (9 12.6 13.1 13.8 13.1
8 H28H (RA%HLD 1)
W 0 0 0 44 77 0
T4 (em) 18.6 33.6
RME (cm) 33.6 60
/M (em) 8.7 10
FEHERR S (cm) 4.96 13.13
WiRER (9 0 0.05 0.05 53.7 204.4 0.7
HERRC R 2.43 1.37 2
YL 4.1 114
[l EHE (9 36 2
AR H B 18.9 11.4
[ EE (g 14
0.08
£7 AAOPREERY LT
A H 7 H22H 7 H26H
NN Gl G2 G3 G4 11 £ 2
i ORERS fe EEl f piL3 fe fe
TR 2 2 17 0 0 2
RER (9) 269.4 284.1 275.1 0 0 276.6
PR () 134.7 142.1 16.2 138.3
P4 (cm) 21.8 22.3 11.1 20.0
HLH 8 A25H
HO LR g 2 2 17 0 0 2
wER (9 249.2 423.6 380.8 0 0 246.9
PR () 1246 211.8 22.4 1235
P4 (em) 22.3 25.5 12.1 21.4
et (g) 0 201 218 0 0 0
MER (2 -20.2 1395 105.7 -29.7
PR (%) 69.4 485
KEAEE (%) 92.5 149 138.3 89.3
HIEIRE% (%/day) -0.23 117 0.95 -0.33
HERGHTE (%/day) 1.69 1.97
AR 23.4 25.9 28.2 24.1
e | Lk (/2 | mesi o) | CEEN 60 Fhy a2 (2/2)

1) VAKRERI DR R &

EB LD 28R TIHRENFEALER A
Moz, 6IHBRICERIEERNPE IR LR
LT (X14). ¥t F v 3 v TR X 565cm, &
B2 15g BRIF A RENRY 6z Zofdiaiiol d#%
FTHRWED, 147THRICIIERSER SN FHcy
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M2 T EFohi+ EI3 21 DHELERAR
¥ 39E 7]

2) “KREOEFRERER
THREDOEGFLEERISITR L. YU IF9TH KIS
BHRERE o720y, ZORIZAAERI MR SN2 &
TRUHATFEBRTRHEETIEEAEREFLTED,
ZOAKIETEHEIZHNS Z LB TEZHEENEGNES
A 6NTz. 7277 LR EEDIE L2228, KEko 3 A

ICHERRZETRED SNk h o 7.

3—3 HKkEREZE
3—3—1 FH7L NEOBRAEIC L 24FEICE

SARE IR 20 1IC g & e x, Il R RO A
78 7 RIMERD AR AEFAEL, A AT 404
BT SRIENR D DODOH 2 HEEHL ML, X6
2, ZTOBFRICIBEN S 2HEEHEXOMICLE. %
7z, RRFMAADIIAIZ & - TEIE X T 5 Z & g
X (K17). ZoZ &R, wifEETIcAtr 7429
MU N2 o 7RIS 3D A+ T 4 7 B FEE DT
TE57U Y ABFAET HHEEREL TS,

7 ¥ R RRIRIZ DWW T RE RS & O, &, K
KOBEFERAD b HR0, SRFEOMET DR AL E5
b3 EVEEZ R, W, WIAKIZET 5H
WaEEz LA, BA, EELEEE? S0 RNk
MG 2O R EZHC 2B ERH D, ZTOBRED-
B OMKSTEFIAE & KR DO B R A RFEOHEE LT 2
Wy,

3—3—-2 FAAINNILZIERERE
1) FimsaassR

JEREAKIFIZHA DR 5 7zDiE, RS (—W) &

R.6DERED 2 MDA TH 7 (X18). R.5iE5~7
HE 9~10HDREAD L ARSI ADRRD 6h 72
B, WA A & 0 G o To 3 TR E 20 >
7o, WERAD D 5 72DIZR6DATH BT &hb, i
ERFAD G XN T B DIFR6DUFEDATH % &
EZibhiz.

R.6D 513 21.1 (ni/h) T, KEAIZ X 2890045
ZRE, ERN18.5X10* (m) AWALTWA LHE
ANz ZOKEZINPHOWAERA64.8X107 (k)
LB &, WIAKRDIWEETH > 7.

X14 RKEHMORRE

K15 —HMEOERER

30

20 1

10 1

Water temp. (°C)

0 T 1 T T
14 44 74 104 134

Days

X16 REKEHDKEREL

B17 BELEAATHYY

2) =R - D ARGRBANR

R5ER.6H SIEEARIFICSHEAT HEE, DADOAMNE
#[X19, 201" L7z, mpRail& =K, DAL BITH
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X18 R.5, R.6HAIIDFE (2008.4~2009.3)

K19 R.5, REAIIDEZFRAATE

K20 R.5, R6MAIIDYARAATE

ARG S BE T AT JERE T JE i 5 28575 (2010)

x8 RO6MAIIDRAETE

KA Fiff 1

DTN 11.0 (g/h) 96.3 (kg/y)
PTN 1.4 (g/h) 12.1 (kg/y)
DTP 1.5 (g/h) 13.4 (kg/y)
PTP 0.05 (g/h) 0.44 (kg/h)

21 Wiy U — >t 2 —FEEHEEKRT

TFRENIZEAET, BREOHA I VL 572 %8
IIZHEHEM DS H 5 EE 2 5 NR6DEMN BT (o
=10, DTN :11.0 (g/h), PTN: 1.4 (g/h), DTP: 1.5
(g/h), PTP :0.05 (g/h)) # &ML 224/ D i
U720 SFR19EE O TN EZ0.1 (mg/L) KU
TPFYIIRIE12 (ng/L) LWIERA, &M L2, L
WOEEK O AFERIZT AR.6D AN 5RIZZ
NZh1.6%, 1.7%&, WD TNE D572,

3) CODHE s DHEE

CODIF12HIZRO6T 1 RIHETE DA TH 572, %
DOMEMIZCOD : 1.6 (mg/L) T, DCOD : 1.6 (mg/L)
EETHEMARETH 572, 12HDOTN - TPOMEM (TN :
12.3 (g/h), TP : 1.6 (g/h)) &, M- (TN :
124 (g/h), TP : 1.7 (g/h)) &IFIFFELW/=®, COD
fiti & AR FIMEIERIL T B EIRGEL 72, 2oz H
W TCOD R E M E330 (kg/y) ZEM L7 RijEE [
BRI TFH9EE O COD TR 2.6 (mg/L) 2 6 B
L7z, bl o CODAAERIZHTE B R.6D Fifidr 521
02% L, @WBF - DALRBRIZNE o7,

Pl o, il i3 IERAKIRROM)INC & % K586
EDBWABAMBEESFIIENEDEEL LN KO
HEASRITIZE A EDUNT D 5720, BAKEHIZIZRAH
MENZWIHEMNT % &5 2 bh, SHRIIEKEFA %
Fhi§ A 0END D, L 2WKRORB G EFEEL T D
EHEE XN TWAH AL S DERIZONVTE, Kid
ZUENDH 5.

3—4 NAFTZXOFHDFATEOWKE
Wi 7 v — v v v 2 =13, (bR OB L
BT T BHE%T, AL T3 2 &0 5



22 ®H7O—F+v— bk
(RENER DIEZRELER ) 22 8 A5F] A FTBE)

K23 ERE (EREDEME)

X24 ERERE (2009.9.15~12.17)

INA KX ZGEIRED 72D DEJFEE L TRIHTE 27 E 50
ERMEIL 72, ZokEikid 2 BOmHFIZ L -5 T, FF
Y94 THOTRM A BRI L T 5, BiHIE B X O%@H
WAL I2ZH§ 52, (JTFERMEEL CHAREES
ZEeNTERLEAZLNDS (X21).

FEXIZHRZEM & UTRIH L 5 5 DI OIEIZ H
LR (X122, 23) TH B, HHNINA A~
WEAEIZK ST, ZOZEMDOBEE 572245 %E %2 N T
WY EFICFESIT A I eI nsrd Lsn. 22
T, ZOMWAOEBARE L 72 (X24). BN, A
INA I3 ZAEOBAARPRKNIEEZRTIHA»S12H %
TTH5. 10AWHEE T40CE2HABHAELHboh
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722, RUEME T35 & & IBAE R T 510H
2o EER MK MEAmAESR L, UL, 12HFEE
TIIHREREN20CE2BATED, it LT+
IZFIHTERLNILTH D ZEAREANT. SHITAKE
LN F 7 A Bl X G5 20 ORERE T, )
LB A PNRD Z Ik 5 TN, F v 2O A
F7BMMED 2D Z TETH S, £77, RIERHZHEMEE N
A &~ ZOEZEN L ANFIHE S U TORSHMELE X
D7zneZEZL TS,

4. & %

4—1 P HOKE - KEEBREHAXEOREZL
1) AEFEOMETIE, 1994 LIRMHER X Tk h
SN BT v Yo E, 1986F-UIMMHR S Tar 5
e s, TRETKERTH 72T TF o4, ~
SHAELH, TIIROEMRAT LI ENTEL £
7=, AW THAE ARG L 7220074 8 HA 52009412H
F CITHERR & A2 KB - KAGESHIL, YhAKMEY 231276
(5B 1 MRS sCHERE), Vi 1/ (2o % 249),
TFERS 2 M (v aiu, 3=y, HiKREY
D1 (NTAEL D), KEEEA 1O 27HE & &
S77.

2) W O YK REY - KBS 350 B 3 AT RRA KR
3 5mTH B Z ENEFREOFEETHL NI TEH
D, ZThETOREOUEAGHE L &AW 1 5 VAR
Y1 - RESEONIS L 5 % Tdh % LHEE T %
ZENTE 5%, FHY Y FRO¥LEITS Z &1
0, KpE® EFL, HHRAKENELS k52 L
N Y A

3) ARAEFEIIWEAR S IC KR - REE O B R
FERCABEAN L T =A%, Z DMK & U TRl o AR A
AAREITHI30emVEFRE K DK > 722 & EL 2 8
D e NS, 30emDAKNAK Tk, A7 K EH
IZ L DE S NIKEIZ L 725 5 = HHEE oWt
75 DRI L, WNOBKETH20%D K EH A EH| =
MZFEHETcE s, %72, HEEWLETEMEOKN
KIS K BAKFEHOBIFRIERARE SN TR, Wi
OKfAET Y Fa—)L L TKEHOBIfFR A H
FNEGMRHT S Z ENTEIUE, AW I1T WK
FLo—FHRE UTHRENET 228 Lhzs,

iy

4 —2 FEEETFTIVOEE
AEFILTIE, BN X~ 2AhOREBIEGEHRERK
B ORFERRE LD PHIL TR, ATEOEDME
DRI NIz, Sk, AN O PR AR 5T ARk
DH VT % MEf T ETH 5.
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4—-3 EFTLRNOKEEY

WER S OFAA & ik 5 &, R IO KRR AR &
S5 T2 WIFIZ 3 & ORJE D &5 23 7 IR
TTOH YTV TH-70, RN vETIR
FRHEGREA BT 111 A 2 6 45{FA L A L, fafE ik
PREGRRERN 9 fliA & 7 fIZHA L7228 oo, FREHE
AR b 5 v THREETIZ 108K A 5 8501 A 1= 44
My, & EREEREETIZ228M A A & 69fARIZ IR L 7=
Y I TIIREGR AL, WiEke & 22 5
5 9 Ff, 50k~ & 70EMAKICHIIMUL 72, AKX 1D b
7w TEHREGEIZ WL, WERE £ - 72 < BUHOFFEU
o 72, ARAEFEIE 7 AU O K S A
&, ARz EIE RS ARORED 7205, 8 HLIRIC
BEtc148fEk (% € 2135ffk, € I 6k, *
4 A9 2ffk) &ERELL /-

4—5 ZREICLZKEHFZEDOHKRE

SloFEE T, —KRHOF L REMERT 2 &
MTEZZH, (IR INCAKREME T35 2 &
5, WESRMEZZ TEEZLOMEIC X S RE %
B2 TPETHS. £/, FECHELTHHINS
LPHEENE, 7L 75 EOFEHEZMAWT, B4
TORERD B, X512, FEEIC MREEAZE AT 0
12, REKRES 2 Fvy, B2 J0Kk U CHE AR O #at
EITOREN DD LB D, DNADRHIZDONWTE,
DT T & AT A2 MED, T — 4 #EMT ST & B
Tdh5.

5. % B

FARAFNO A TONEEBIZE L 7237ty 2 7 4
EREEET 272002, AR KO HSEA H O 72 F koM
At ERAT. FR2UEE L, WRAROEEA X v
ST A0 RMELMEL Tira>& L8
12, BUtCoORR, SHEIRSE, B ToOIRH &R
ANT-RFEER AT > 72,

AR TIE, KA (55 1 Mds
MERd) , RlERE A 1 B, VRREREYILY 2 T, HhoAKRER A
15, 74 I FafEo—f, KAEHE? 9 MOGH2475E
AMERT 22 LN TE. F77, AKE - KAEHO—#%
H7-0 OBAFEIZ15mg (3 ) ~292.8mg (11H) T,
WHMEIZ 3R (3 H) ~208 (9H) T, wFhi
SH»6 9 HiZh i Tk lclinL, Zokmd L.

IO B RAIZBIR A, AR OJesfllE DR, F
B Y FNTIEOWT RO R T & AREORMNZHE - TH
WHRIEKRE WAL 72, R—AKEIZEH T 35
HRIE Y v PN TIREEBIZEKL, #oid7 v P
K0 EWEA RS 5 h .

—Ji T, AKPHETO, HERAKESM & AKEMY D
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A IR N R FR IR ] w5 D T lE 7L O REEE A fik
fe L TIT, THEOIKE & R RIS X D REMOER R
KELEELZENYIaL—ENF SRIZZDE
FINUZBHTONE A & ORlEEEMA AR, (LT
DN F v ZAFERE PHUTREAR DL LTS PET
b5,

b7y TEREGEIC & 2 KEEIIFEAE I, RO A
2 Ft 4 FES50{E{A 2 FREL L 2. 2D 5 HEREUEKE D %
WA 4 o 3T, REUEREEKRDS8.6%% ¥,
EVI, A4 HT, AFFTIEIENTN82%, 2.9%,
0.2%% (58 7=,

AREFALP IR S 5 " HRHIC & 2 KREW SIS T
&, HHEOKEE X D EE DK TENE A > 72, FR®
EN50mmAiD 2 7R H4, Iansy A,
X2HA, ATV YV aHADED, BENKELEA T
FavHARH T AHA KO EHLRIEERL 7=

% 72 HOEI(E 7T T, 16SrRNA & ND1 D HEfAd
IO OFER, KRIFFETHH L 2 ILED A > 74
Bt/ B2 7R A4 ThHBT WLk
S7z.

ERIZEF Y g v EANEAL LA, BEchsa
A DOEBLE KM TEERL-EZA, 242 NEL-4
DOKMTIEEF Y 3 v BIZHD P TS, ARRIR
0% THo7. KUMEID/INIDYFL 37D HHE
ENRTVZ EIWRBENZ. 2D Er 5, PRk
BEHRO/NUO Y XS 9 FITHT 2 BEEPIEBE RS
W3 He»nd 5.

ZHL7ZEXEAT, v b ThHEFRREREL &
25 B AK TOMMKRIEERZ1T > 7208, ¥F v a v ED
ARICIEMELR LS, KEFCHOME LTHWS Z &
NTEBZAREMAEVWEEZ b, ), “HHOY
VIFIIHBRIIE PR E o, 4 TRV AT
FERTHETIEEAEHNEGFLTED, ZOKIETH
BITHWSE Z N TELWREERESVEZ L 5/,

FEIZH -0 T ETEC T, (R b s X
TR, RHZ YO =7) V7 OERIEHORE AR L £
9

IEE 5
1) Jrs (i) Fot, 58 —%K, &% bk
&, RHZEE, TS, s s B K -
KA —20074F-—. AKRERfFE2FE92 + 1-9. 2009
#H12H.
2) EiE—3 (2010) : ¥ v 3 v ERERBR -1, ~
Ko~ FR204E 5 AL AKpE Ll & v
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HREBEDIET 5 (BRMBERT) PACHR 55

BHRRPEIIZET - LRt v 2 =2
AT - ZERRIE T - AJFIER - SRR - LS

Psychophysiological Studies on the Effects of Ultrasonic Sounds
in Natural Environments

Institute of Environmental Sciences', Industrial Technology Center?
Mitsuo ISHIDA', Junko SAITOH', Masanori NAGAT', Takashi IWAMA?, and Hiroyuki YAMADA?

C 3 )

20kHEL BSOS 1%, AICI3E8k S A VAT I 2 (L5 2 Z L aaFn s sz, AFRTIE, ok
5 5 HRBRE R CRE RS B RET 21 2R L, & S ICREREEE A ADEEREIC G A 2B EHOMIT5Z
EERHEIELZ. 512, BREBEREOREMEBRTEIZDONTE &7 -7z, ZOMR, BEREEEE, TSk
R SIAET DI L2 E2IZ U7, ANOABMER & U TR, S EBEGET 3 BB EE K AR GE S Fo W TR D «
WORR ST — 2 WX 5 2 ehbh o7z @EAEEOREERML, 77 ZAME 0BT, AeLA LD
LHo Tz, L L, KEMHPIZS0mm EOREAHIUE, HEINS ZLu<BHTEILrbr o7z, ThHD
FRD 5, RIERFTEO HOTHRMLAKZ T 2 NS, BEEEEBE P LWEEE 52T PHor Lk 57,

Abstract

Ultrasonic sounds with frequencies higher than 20,000 Hz are not actually recognized by humans. However, activation
of the auditory cortex by ultrasonic sounds has been recently shown in humans. The present study aimed to identify
the source of ultrasonic sounds in natural environment and the effect of ultrasonic sounds on physiological functions of
humans. Furthermore, investigation on permeation properties of ultrasonic sounds through wooden materials was carried
out. In natural environment, ultrasonic sounds have been shown to generated intensively from the forests, streams and
waterfalls. Exposure of humans to ultrasonic sounds increased the alpha-band power of EEG in occipital and temporal
cortices. Wooden materials declined the energy of ultrasonic sounds greater than paper and cloth materials but less
than glass materials. A slit of 5 mm and more in wooden materials did not disturb the permeation of ultrasonic sounds.
Results showed that ultrasonic sounds are one of the components those bring about health promoting effects of natural

resources.
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1. # T 3Y
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Bk [Hkmickoogo) 7y 2435 H
BRI SN TETH DY, 2 ORFEERR A I X
NTnsd, BED78% 2#HHThiv s ARIE, Zok
S IEREHEHRE & H A & U 7= 2RbR FH 38 U 7= BB ©
H 5. BERPEZ TEBIARDOEF O R TOREER
FERR AR PR SRR S e M A R L A WS L T
%727 SNE, FBREIC B 2 S8R X O
OERPAYNNY AE SN -7 I S E RN

FIRBRET 0 & FE4 5 5121%, ®EEns (20kHzL
b BEFhcns BEREEEIEANCER ()
I3 ZLidhnh, BRIk TAICEA% L, i

FMERBLICE, A, WK, NEAE, WO
BB IR S WA WFESFET 5. Th 6 OFHIC
WF20kHZ A FIREGE R E Eh, 20O &9 A BRtn
VI —Ya vhRERLZS L TWBARENELR S 5.
Z 2T, FMOGFEREALIEL, TEERIZL-TE
725 SN B MR RS I DWW THRET L. X512, #F
Rk OBEFEORBICEET 2554 BEL, B5
[T ONBEME R IOV T TR AT >72. Zh
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Effects of Oxygen Conditions at Moderate Altitudes

University of Yamanashi', Institute of Environmental Sciences’,
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Abstract

The aim of the experiment is to examine whether oxygen concentration at moderate altitudes (~—~2000m) ameliorates the
harmful effects of reactive oxygen species (ROS) in humans. In experimental group, participants were preconditioned by
staying at 16.4% oxygen, equivalent of the oxygen concentration at 2000 m high, for 60 min, and exposed to low oxygen,
12.7% equivalent at 4000 m high, for 30 min on the next day of precondition. In control group, participants remained at
20% oxygen before the exposure to low oxygen. The influence of oxidative stress after the exposure to low oxygen was
compared between the groups. Urine excretion of 8-OHdG, an index of oxidative damage of the gene, increased in control
group by 32% and decreased by 18% in experimental group. Blood bilirubin concentration decreased by 6% in control
group and increased by 29% in experimental group. These results show that preconditioning by 16.4% oxygen enhances
the anti-oxidative function of bilirubin. A possibility has been raised that oxygen concentration at moderate altitudes
ameliorates the harmful effects of ROS.
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Wildlife Damage Management in Yamanashi Prefecture, Japan

Yamanashi Institute of Environmental Sciences', Yamanashi Forest Research
Institute?, Yamanashi Fisheries Technology Center®

Yutaka YOSHIDA, Masahiko KITAHARA, Takuo NAGAIKE and Junichi TSUBOI
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Abstract

We assessed the state of various efforts to manage wildlife in Yamanashi Prefecture, Japan. We examined the effects
of using a monkey dog (sex; male, weight; 18 kg, breed; Kishu inu), in Funatsu, Fujikawaguchiko-chou, Yamanashi, and
an electric fence, in Asahi, Fujiyoshida-shi, Yamanashi, to prevent wild Japanese macaques from invading and damaging
local crops. We also monitored the tendency of changes in the sika deer population in a northern area of Mt. Fuji (using
a spotlight census). In addition, we measured a number of fagaceous nut yields (the main food source of Japanese black
bear) throughout Yamanashi Prefecture in autumn 2009, and sightings of Japanese black bear throughout the prefecture.
The dog/fence strategy effectively reduced crop damage by the macaques, the population density of sika deer remained
stable, Japanese oak nut harvests were good, and there were few sightings of black bear throughout the prefecture in
2009. Furthermore, the aim of this study is to evaluate the effect of controlling hatching number on the colony of great
cormorant (Phalacrocorax carbo) greatly increasing in number and damaging the fresh water fisheries. In a cormorant
colony located in Kofu city, replacement of cormorant's eggs with fake ones and quick cooling of eggs with dry ice
were carried out in order to prevent the reproductive success. No hatching was observed in treated nests. Besides
these, some of nests were left free from treatments and hatched chicks were banded with colored rings. Fourteen out
of 17 banded settled in the colony thereafter. Additionally, 7 marked individuals with their origins in Shiga and Aichi
prefecture were observed. Results show that decreased number of hatching serves to decrease fisheries damage during

reproduction period but the size of colony tended to be maintained by immigrants.
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AR, RIEIZBWTIE, 4 7 Y (Sus scrofa
leucomystax), =& ¥ (Macaca fuscata fuscata), /
F /92~ (Ursus thibetanus), =K Y 7 (Cervus
nippon centralis) 7= & DWW AEWIZ K S NG - EiE - B
MRERENERIMEL L T3 (FH, 2007a). ZHUTxf
LT, BABEENRNRALNTOD R, HEFITBE
LRAELBT TH D, KRR A EE T
DEFENTWS. T TR, ERETHNE LUt
IR AT L, BAERE L TS BRI K 5 8
FOFRAELARC, WERIN Oz #I§ 2 2 &1
K0, R A HEHFEHFEOMICE TS Z L2 HE
L¥ 3.

X512, HADH 7Y (Phalacrocorax carbo) AR
F1970FMRAICHIR L 72 4%, 19804 1% Y1 i3 3 i oin
U, EFEOHRETIX50,000~60,000& Xh T3 (18
HIEA, 2002). HAEOBEIMZPENA T 212X 58
FHEABMAAL T, FEHHEIC K 5 KpEER PRt
Y K % R EPHEROBIAKEIE, £ AU FEloME
fbs &, NEOMICHLEEEZAE L ¢T3 (BREEH,
2004). BEAZITTCWBHETIET 2 (Plecoglossus
altivelis) 7k & %<, BEORAEKNIZ 7 2O MR
MTh23 02565 HIZHHETH S (BEINAKRESESE
wEMAHEAS, 2004). 3 A5 5 Hid 7T v OB
MiZEEN2 22 < (fEH, 2002), il pE
PRMEABCH-DIHBERIENT 2 Z L AHIb N
T3 (Platteeuw et al., 1995). Z D728, Zhi%x
PHRUMEREE2KS 2 &%, BERBICHEN TS
52 ENEHELIZK S THER SN TS (FEH - HilZk,
2007).

THEINHNS A ERERR OIS, FEAREINRIRNR & Bty &
nd. Lh»L, hvorhEmids~5HF LRV E
12, R AERET S Z AT\ S ([EHIZ A,

1 BAEZIT-oAHT7VEER (BF% : TERIO=
—, WHERFHT SRET)
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2—7 EHEFEMICHITB2HTIOBEA
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BRAERHT 72, 20084F-12101FK, 2009412 13{FEAR DML
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(50ff) @7 4 =L F 23— (Nikonfl ED82) %\
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I EE, A X TFRREIRNMETH 72 72771,
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WM TORENDETDH 5. &, 2009F0JekHiic
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1 BFEEHSIVEMRICE T IEEFEXEFED
BFETHEE (E/m)

BlsRAE Mok /o X ik
7 F — BARE
1984 HY% 415,467 K¥p - WP (1985)

1984,1990 £E%EfIll 229,237 Hiroki & Matsubara (1995)
1984,1990 & 179,247 Hiroki & Matsubara (1995)

1993 =)l 236 WINEA (1996)
1990,1995 Azl 148,272 RIF (1998)
75— RIfEAF

1983 A 0 AP - Bl (1985)
1985,1987 ZHH#ZBAL 0 Hiroki & Matsubara (1995)
1989,1991 FliE 0  Hiroki & Matsubara (1995)
1991,1994 11 0 WNES (1996)
19851F 7 il 0 R (1998)

A X7 F —XIE4

2008,2009 HAFE - fGR 0,22 ARWF%E
2008,2009 ‘WL 0,0 A

IXF T — B
1972,1976 HX 28,40 Kanazawa (1982)
1982 A% 62 K¥F - HplF (1985)
1992 Al 15 W#INEAL (1996)
2008 W 9 m%&%%*%#m%goow
2009 BAEE - WOR 13 AR
2009 (lirpi 104 AKHF%E
2009 EEWIINH 25 AKHAgE
I XF T —XHEE
1974 H¢ 0.3,0.4 Kanazawa (1982)
1981 Ho 7 AP - B (1985)
1991 Al 0.3 WLNEAS (1996)
2007 R 1 mi&;ﬁﬁfﬁlﬁﬂ‘ﬁ‘kﬁﬁ%goow
2008 Akl 7 A%
2008 MARE - BGR 0.9 AW
2008 (lirhiH 22 A

2008 T 3 ENTIE

M6 WHEARICEIZAMNYX/TIYOBEEHH
(20014 4 B~2010% 2 B)

1) 2001~2005F1%, 2007~20084F1%

% 2) 200641

PR 70,



3—6 HTYOEENH

20064E-LIRE, (2L A & O W TEEIH] A JhE L 72 45
BT S HERIZ LY — XV TI0PIRETH -7 (K
7). BEREEIZOWTIE, 20064E2E — 2 T196%DE
WHRAR SN0, WHFEIFZIS0HFE THER L 7=, %72,
ERBIZOWTIE, BFEIOHIZBAMERLZS A Sh
5300, HRE L RIS EFEERAER DA S Iz
(X 8).

7 2003FEA52009FE £ THOTFTERIOZ=—ICHT
% h 77 DEIERAE

8 TERIOZ—ICHITEHTIEGEY

3—7 HEEWICHETEHTIOBHA

TERa = - TR ENZ23MERD S B, 17{EKAH
Hars, O bU4EIIHET 5% E PTElow = — T
wansz (F&2)., &/, IWARATEE OB T
ek & N7z flfR A, 200344 520094 F TIZILBLE N
TI7fEfRBIER S e (3 3). BEEk S NBmid, Hiat
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NI KRG QR IR EEEM O ER Th - 72 (R 3).
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(&, 8 MR 7 AR 23 BRI AV TR & 7=k T
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ARG S BE T AT JERE T JE i 5 28575 (2010)

x2 TERIOZ-THEFhEFEHINLHTIOEE
FCER

Tk HNo BT miEERFA N
1 2008/5/10 E1 0T2 HALBHEINCFET
2 2008/5/10 E1 0T3 L AVACY: (N7
3 2008/6/19 F89 2T4 2008/8/20
4 2008/6/19 F90 2T5 2009/10/9
5 2008/7/9 F120 2T8 2009/5/29
6 2008/7/9 F120 2T6 2009/10/20
7 2008/7/9 F120 2T7 2008/10/15
8 2008/7/9 F111 2T2 L RACY A
9 2008/7/9 F111 2T9 2008/8/27
10 2008/7/9 F111 3T2 2009/7/1
11 2009/5/7 F53 274 HALBHECFET
12 2009/5/7 F53 276 HALBHENCFET
13 2009/5/7 F53 277 L SVACY: (N7
14 2009/5/20 F78 0T8 2009/7/23
15 2009/5/20 F78 3T0 EN
16 2009/5/20 F71 279 2009/8/10
17 2009/5/20 F71 370 2009/7/1
18 2009/5/20 F72 372 2010/2/19
19 2009/6/3 F14 2T3 2009/7/1
20 2009/6/3 F73 373 2009/7/1
21 2009/6/10 F103 375 2009/7/20
22 2009/6/10 F103 3726 AR
23 2009/6/10 F103 377 AR

X3 TERIOZ-TEEThEBSINEHTIOEE

SCER
B OMEIER - ane e D
muenn o ST mn meAn ffﬁ;
1 2003/3/9 MBI #EHEEE & HY BAR 2002/3/16 358
2 2003/4/24  fHREN iRi7 # K3 ikt 2001/3/3 782
3 2006/4/11 AN iRi7 # K6 ARG 1998/4/3 2930
4 2007/2/9 N [ B # P02 FARN O 2005/3/12 699
5 2007/3/1 %N INENI # OF82  HARH 2004/3/6 1090
B B
6 2007/6/8 @I Kf#zw=- H T/C Mty 1 2003/3/9 1552

720071125 SN RENGHE & XU EEMIER 2006/7/6 507
8 2007/12/3 #KN P H 7B2 WARSG 20007317 261
9 2008/1/11 HEIN KAWHAT] H W76 ABS 2006/2/18 692
10 2008/3/21 KN BIRAKEIMA  # 0C3  HAAL  2007/3/17 370
a TR

[=¢ 5] =— N
11 2008/8/11 &L Tefizo iy 1 2003/3/9 1982

U/H

BB FESHEN B KOCZENITIE, 9 RO
Iz AU i, TR IR TR S 2=k
ThHotz. FEINEMBIN, ZENET, H9v O
SN HUSIC T 2R, A S5 7z (Fisher D IEfifEff
o, mfll, P<0.0001, #4).
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Development of Deposition Process and Study on Effective Applications
of Transparent Conductive Zinc Oxide Films (2nd report)







M L SRS SRR O IR 7 v & Z s L
ARG 505 (G5 2 #t)

T v 2 —*!

- BTN Y 2 =2

CERREEEAN IIBREE  BRAR AL

REUEFT - HEREAE SRR ERT

L S AR N = RN
SRR AR R
P B R R
]2 I T U " S A

Development of Deposition Process

b i
S TSRS TN RS TN R T
ST R T AR /T 0 AR (P S s
=

B AE BT ER R S Rl

7\9%*5

and Study on Effective Applications

of Transparent Conductive Zine Oxide Films (2nd report)

Industrial Technology Center™', Fuji Industrial Technology Center™?, University of Yamanashi®?,

Nakaya Ltd.**, Tsukahara Ltd.*®

Hiroshi KONO™!, Kazuhiro KIJIMA*!, Osamu ABE™', Masafumi ISHIDA™!, Kiyotoshi TAKAO™',
Toshiyasu KOMATSU*!, Akihiro TERASAWA*? Takashi MATSUMOTO™’, Tetsuya AKITSU™?,
Yoichi NABETANI*’, Tsutomu MURANAKA *°, Hideaki MOCHIZUKI**, Satoshi HIRAKI™*,
Yuichiro FUIIKAWA™*, Akihiro FUKASAWA**, Akira SHIMOTAMARI**, Hideaki FURUKAWA**,
Masaru SHIMIZU**, Tomoji OKADA**, Fumihito TSUKAHARA*’ and Hisao MITSUI**

BT T 2F v 7 FHR EIDRNE L 22 R BRSSO BE AN KOS EFHMI L 72& 2 A, FERMR E LTiRE@E L T
5DIFR)VZFLYFT7H2L—L (PEN) THhEIZENHLENE K 5T,

1. ¥

HLWF 4 274 &0, gz 7L 70
TAATVARE RN =B REIN TS, Zhb
ORI AEKRBRAEPET 5720121F, KR T CEME» O
U T OBEE O BRI OFFE N B ETH 5.

BUE, AT A AT VART I AT 4 AT VLA DE
PREIEE I, M4 v Yo a2 X (ITO) JEAMEH X
NTWBEN, 4 Voo L3 PEETH D, EFOBA
FEIZLDEENEEIN TS, 2D LS EHITOMK
IZb 2 EHEER L U T tHish (Zn0O) WEHH X
hTn3.

K16~ 17 I EfE L 7=k idEay vy —v 7 4
WFZERHRE 3T, 100C L F ORI\ T, FEHIC
it 2 5 5 EXUREN: B X OEEE R FE 4 F5D Zn0iE
WERE AR 2 Z ESRINLEY P La L, R
FH23100mm X 100mm & 2% <, BBoEE £ 100nm/h &
728, FERMLEE L CERtaTh 72 20, F
18~ 204 FE I T2 U 7= W 1) A 1 iy 5 AL S 1
EIZBWT, 799 Sk AT 4 274 (FPD) H
ZnO3% WL 5 0 AR R 0D B R 12 HL D LA 729 Y

i[[]

Y. ZOHE¥ETIE, 50VELF 7 2 HHIC & E 2 ZnOfE
ZIRES B REMR AL LT, SWmE» DOEilE T
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Development of Compound Semiconductor multilayer solar battery
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Abstract

The electro static spray deposition (the following ESD method) that was one of the material analysis methods to
be able to expect a low device configuration, making to a large area, and accumulating was applied, and it aimed at
the optimization of the condition in the photoabsorption layer and the window layer. Moreover, making also had the
solar battery cell. As for the film made by ESD method,is uniformly coated by the entire slide glass, Moreover, it has
been understood that the grain diameter is detailed, and crystalline is also excellent from the SEM photograph. The
rectification seen in a general pn junction diode as a result of making the cell of the solar battery for trial purposes, and

measuring the IV characteristic was able to be confirmed.
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1300eVO 7 4 FL Y U EHIEL 2%, Ju—-L Pk
LT, CISHETIXCu 2p;,,8 1, In3ds,® 1, S 2pH
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b &k D B EVEA R TE N L AFEL T 2
DfER, WKAKTHINLAR, 4P Y LI1388.6f5TH
o7z BHRB20~40%DFIRE TIHAEL T\ 5 Z LAy
Moz, TN6DZ EH 6, CISHIXCulnS, A LM
2L DB LRI N TVB T ERTh 5.

F72, SHEMERLL 2CISEIZ AR P CHIEL Tk D),
WIS OERIZ BN CERE OBRENFET S Z
ERMHEPIZE 5722 6, 5ELECISIEA/EHY %
ORI O RS A 7L TV 5 EOARTEMEH 212
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Selection of Rice for Sake Brewing in Yamanashi Prefecture and Effect of Fertilizer Nitrogen

on Cultivation Characteristic and Sake Making Properties of Cultivar “YUMESANSUI”

Yamanashi Prefectural Agricultural Technology Center', Yamanashi Industrial Technology Center®

Naoya UENO?, Kota NAGANUMA?Z Toshiyuki ISHIT', Hideo KIMURA? Masato KOJIMA? Takao TOGAWA'®

B

IWALRIZ F6 0 2 3l & & OWHERA LM OREE 2175 72, TR [0S & ] BEO [SRMER] A /MBlmE LS
EhELEEE A SN BRETIE [BHlk] PEECHROAZPLE L2DARBE SN Lo FRLE LS
Nz [Elk] &, FIESRMEE 5 ke/10ads I URMESERIENEE 2 ke/10az fEH$ 2 Z L2k D, EHFEILEL LN
2B 2RO NITR S Th, TEEESZRE VS EERFCKITTHEINRE Laer o7z

Abstract

We selected a promising kind of the brewing rice suitability rice in Yamanashi Prefecture. In frat region, cultivar
‘Ginnosato’ and cultivar ‘Kairyoomachi’ are promising cultivars for high grain quality. In hilly and mountainous region,
cultivar ‘Yumesansui’ is promising cultivars for high yielding ability and high percentage of white core rice. Cultivar
‘Yumesansui’ showed the stable growth and higher yields under the conditions of 5kg/10a nitrogen basal fertilizer and
2kg/10a nitrogen fertilizer at the panicle formation stage. The effect of nitrogen fertilizer on content of brown-rice

protein was not clearly.

= R
1. % B T2, WHERIZOWTE 5 e, ik 3 S

H A s EORK C & % 38 oK, A i o DRFERFVE R ZORFME, FORFrEAiEd 5 L L 3 iC
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D7 LT ZH BRI W T [E%] 2, e T, HMEE SRR R LR B 5 2 2 B DOV T
23ha’bPFEX N TS, [0 25 R [EH] da/ H52Z LD THRET 3.

C BUCTHR R IR, AEANEE 552 e 6k
FEERBEEE» 6 B0l #H5 CHh, 64558 . .
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WA THVIR] €, SEE L ISR 07z, SRR 2—1 BEEROKELE
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85
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R BRI, ILALIRRTG - 22 - K TR RS
BV Fo L ONLBLEL R R PRR AL HEY 1208 5 72, K AL
DWTAFZT -V, 5, ¥, BIREEOLEERE
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HE Uz BEEORBA I B 22O B o #
AL L TRD 72, ZORIMELEE O FR A 31 L5 BCE T
SRR L, Rk, RESE 1% 2%, 3%, Hho 6 B
RECalili & 4T - 72, Tk & VoS0 B EaH RIS EF R
BEIEGE (GS-2000) % FHWHIE L 7=
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(1) PEERZ AR DRGSR

335 FHEORER 2 [ — 0 Wik 1SHE U TT 5 72, K
TEA % 13.8% 2 L 22 K TR 150g%, T A b
I (TM 05C, # 4 7 tt#l) & H\ TR REE
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HEROBETERE Uz SRR SREE 2 mmod
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KB T T BEIC O, SN & 3 & O
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3—1 BeERE
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IR RS, HEEH I K OEUINE TE 15415 ] 136
AR E 572300, ZhUAONTE - Rffid 1 ~7
HIf#Th - 7-. BERIE [Box &), [{F2M541 5]
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(2) TOKME
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F1 BEEKBRERECS T 2RSS KOREE

R R BRI R R B B EIRTE Y ORI THiE

(H.H) (H.H) (em) (cm) (A/nt) (0-5) (kg/10a) ()

50X & 8.25 10.05 78.8 21.8 307 0.0 548 b? 29.5

gyl 8.20 9.29 94.5 21.7 307 0.5 517 b 26.2

I8 8.23 10.02 97.7 20.7 329 1.7 456 ab 27.8

THNELLT S 8.25 10.03 85.5 21.1 282 0.0 397 a 28.0

5289541 8.10 9.22 79.8 20.2 293 0.0 536 b 28.9

) 2% 8.16 9.28 75.0 20.9 302 0.3 521 b 30.2
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R - T4 “ﬁﬁf“ ﬁ*ﬁzagﬁéﬁﬁ
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SUXKREICRIETHE
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x£3 BERPEREICH T IHTFES SORERH
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L 8.09 9.21 87.8 18.1 317 1.5 561 a 25.2 a
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x4 BEERPERECETIRKRE

S T %%i%) z%m%;ggﬁg
ik 4.0 2? 6.6 n.s.
iligw 4.7 6.7 n.s.

vz 4.0 a 6.5 n.s.

1) 77— £132007~20094D~F-¥fil

2) SHBLWE 1R b, 2-REAE, 3-14%, 4-2%%, 5-3%, 6-4t
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1) LAFRBERIISHEY 5 0 BHIC X 5 0O FEBIRE

x6 BEERPEREICE T HBREME

L R AT
A AN 1 BN - S AP
g, Sk BK Sopn TR gy BEACE
ﬁ% =) ﬁ% =} (%@EEE)
%) %) %) (%) GH (%)
Silish 69.1 811 122 121 16 5.0
Zlik 69.7  79.2 9.6 13.3 18 4.7
VeZZH 700 765 6.4 10.1 19 4.4

1) GABRIZT0% KK & LTI L 7=

xR7-1 [BlUK] OEREBEFEFICRIETZE

HIBL IR & BE T AT JERE A AT FE 55

oy
I
"

(2010)

ao
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ZEns, VMRS LTEYETHB EEL LN

DREBIH D EE - A O FH 9
N %fgﬂ/;ioa L o e IR B e e pm BIRTERE
(cm) (A/nt) (SPAD) (H.H) (H.H) (cm) (cm) (A/ i) (0-5)
0 62.5a" 308 38.8 a 8.06 9.22 819 a 21.9 195 0.1
2 64.2 a 344 39.2 ab 8.06 9.22 86.5 ab 21.9 246 0.4
5 72.2 b 399 42.0 be 8.06 9.24 91.9 be 21.3 265 1.4
8 76.3 ¢ 447 44.8 ¢ 8.07 9.26 974 ¢ 21.5 291 3.3
1) Rz 258 CF M L EILKME (Tukey 5 %7KHE) CTHEAESHD LD
2) BIRFEE L 016, 178, 22, 3—h, 4-K, 5-EHOHMIZ K% 6 BRS¢l
xR7—2 [ElUK] OBEEVEFTICRIFTHE
DRI D EE - BRSO 9
N %E;E%O@ L e e HRE B e e P RIRRE
(cm) (/i) (SPAD) (H.H) (H.H) (cm) (cm) (A/ni) (0-5)
0 68.6 374 41.0 8.06 9.23 87.8 21.3 242 0.9
2 69.0 376 414 8.07 9.24 91.1 22.0 257 1.6
[ *

1) *IIRE 5 % AKETHZE

2) BIRTEE I 0-1, 1-7%, 2-4, 3—h, 4-K, 5-HOHMICL 2 6 BtREATAl
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x8—1 [BUK] OEEEHFNEFEELKRBEIC

RFTHE
B TE oy WOk BOX Ok
B ORI TRE RHE T 0w a5
TEA %
(N:kg/10a) (kg/10a) (g)  (Ki/md) (%) (%)

0 454 2" 2841b 18278 86.2b 3.8 6.6
2 474 ab 284 ab 19594 855b 4.0 6.7
5 550 be  28.1ab 23135 845b 4.0 6.7
8 591c¢  279a 26912 79.0a 4.8 6.9

1) J7 207X B HEERE (Tukey 5 % AKHUE) THE
BEF/RDOEND

x8—2 [FUK] OREEHFNEFEELKREIC

RIFTEE
= AT . ek 4 Bl % ok
MR TR TRE 2WEC LT o w5
BEeEHHR
(N:kg/10a) (kg/10a) (g  (Ki/ni) (%) (%)
0 498 28.3 21345 832 3.8 6.8
2 537 28.1 22615 844 45 6.7

e * * *
1) * I3 5 % KHETHE

5.

4—2 rhERE

(LA EARE ik [HhAEOR] 124 h, il
T 2 5 A M AIC RS 5 &, RS 8 Ak
), BEGHA 9 AE~THa & 2D, i TORES
ST B EE LN FANZ, PR LBk, BE
ML, MEARR R0 [WEEN] L& 50
g faven )| So—MBSREIZHNS5 K4 v
MECEWEAR L. MR [0 225 Lk
JET, WK E LTI SO ST H B Z
MR T x 72, TREIX26.8gT [WHEITwE T 5 & ifeE X
NBHEPE] ¥ AL, AROEAEROID, DR
MEIFRZ e 6, KEPREMIZE T 2WERE LT
WHIZEWEE X b h, SokMROBE TIE, Mk
DHENBZL 25, BRIRO0EDZW [O0EZ 25 Lid
B S I8 S 72Tk AR L7z, DEOHERTZRO@ N
1, FRRFERC ST BN H 5 Z e i h T
B0, [Eilk] FHAEEEO#ET [0l
LESFHEAR T Z BRI N A, [ELK]
F (0T H] LHBL, Bz, WETT- X
D& UEIEICA D 2 L ABBEREH L DRI T
V5.

KRR T8I0k, [SE2lgR), ToeZZs] &
B2, WOREIZ10%LL E, MDA 1X10%TH11% & &
WA R L7z ZhEDERE LT, KRBT O HtE
SROARGEHHE (T A 10%R1% &OREZEREIC

ARG S BE T AT JERE T JE i 5 28575 (2010)

H 572728, HEAZKOIREDRERGAER 3w & b - 7=
WHEMENE Z Sz, Wg VS0 BERER (T0%FEEK)
i TEIK] T47%E, B LIZIFRBEOMETH >
72 L L, ERKBESEERT ICHANEW D, Bk
KA DTO%DREEKRTIIM L Vs BERFILE 51
K< 5 EHEE Sz

Dbz & s [EBHLAK] EAREGRBHIZIWT,
FEICER»D [0 T2 5] LI3E S WERE A
OMMETH B LRI

4—3 MIEEH [ELK] OHRBEHFELNREHMES
FUOLKRBEICRIFIHE

s 3 [8ilik] T, SFEHIEENLL 551F
EHEFENMERIZAD, BRAREL, TRIGE - XKk4
VOSOBERFNEM, BREA, TREMET 5L
LTW5, KRERIZHWT, EFORECICEME R
DI ER S, SBRRD CTHIIC 5 ke, W
BHCRE 2 ket I+ 22T, RELZEZAHTELEDL
KR AR X N 7z,

—J7, KA VSO EER BRI KIZTHENO #EIT
RELAh otz KRR TEREEHRY Lo & Mkes L04
MBI L, BHIGENEL, TRESE,r 2. B
FNRIFTCTRENPEWNZE, ZKF V2 EEFFIE
KFT22LY 25, KikBRCRE ks VSV BEER
DN EERINE L, FEREIZ KA E NS 5728
DEEZ LN

KFEDEF TG N EBRO KT BN K E .
Sk, BGIZ K 2EEOREVER T e 812, &
BOHRIZEWT, BICHEHOA 8 A2 4 % 72004
B AR T 2 BELRH 5. X 512, ARBRIIHRI A
2lem & R RHMESETH D, WIE A4 H O & 2
T 57201213, FRAEELE & RNEE ORE 2 BET
Hb.

BEOLZHAITOADO BB DT 5 Z & rHfh &
NTHEDY, KRERIZI WS ZORIMBIEE IS, TR
ML LB AFEH LU 72X T3 2 HAN RO b h iz 5
%, HAEOZARMEIZKIETHEIZ DN TIE, XDHD
EHIOIRE L 312, XSITMET T2 DERH 5.

5. # B

WROKIZDWT, BT &l OREERHE, 20K
BRI OMERR AT, FHITIE [Bo X &, [Tk
MJ] %, whitcix (Bl #AEmfEe UGEE L
7. TERLK] OEENMEE UT, TORRME: &Rk
IZOWTHS MIZ L7278, BlEE iRz, K5
DFHli & 170 720, Ak, FPKRER T, Pk TeR
BEWEFIAEESD 6 N2, WRER AR RUR O F
W, AKPEMF A REL, kAT 5.
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[Erlk] T, BB % SR TR 5 kg, AL
RN RENE 2 kghE 2 2 & T, RELZEFE X
D ZRPCED R S N7z, JEIE R K2 VS BEA
HROGRWE, WEEMEI KT TREICOWTR, 51’
Gl E = ME 4 5.

6. # &

R REARYS, BRIRERE B JOLM
JESERT ST, SR LIRS R MOKEERANR G 2 v & — K
B, AR ZER v & —, JuN R ST v
VA= IIEEE RO T AR 2222 v 7, dETRO T
%7urvs 4 TOERIEEGEFIET 2812, f&
FEMAE L W20, GBI - %, WE
AAIC BV TE, RERERI v 4 — DS E(CTAE
HReR, /INEBEBITERGER, FIRSHIT S A, REIRIK
Sh, HWRERSE A, AHETIA, $WRILTFZA,
BIFE X ATV 22 0= SV O FEE TR,
(B BRI OERRIC W17z 7220 72 RIS FTL
AL L Ed

WBIZ, KBTI -7 4 71— 2 & LT, BRDiMEST
RED F DI LEY MBS AW 20n, BRAR
LA RIRFERSE O T RTRRATE 2% 48 Pl 12 ) < &G U By
7.

SE K
1) WAL B - % - K TR RS AR 8 10~27

(2005)

2) IUALIRL ¢ SR 2 VA e e B R e - RS Ml
FfEEE (2009)

3) ks, REEE, hEESE, AEREA -, MEAMK
WG AP K (15 OKE] OWAER 2 DEHIZDNWT,
e, 94, 244-251 (1999)

4) W FECRPR G — Mk - ERIZE 2 (1996)

5) miEEEME - ARG IR HAROWER WG D, #
B4 (2000)

6) JF EIERS, THEME, NREASZE, KrTiEts, Hig s
HI, PRI, =g nl, Moo, amil=gE, SR
FivE LA = R RE [BRLOK], SRR
ffF#, 30, 35-45 (1998)

7) Aok, BHERE, RS, MG
EHERHZ DWW T O 8 1 #) WdsreKk (%
(AR R EIC DWW T, BRI THAER, 39,
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8) MulifIE, AT, MROTHE, THEE A
K [EIAK] OESE - RN, ZRERE
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ARG S BE T AT JERE T JE i 5 28575 (2010)

FERLE 5 9OF AT i e %ﬁ%ﬁﬁ?ﬁﬂi

BAEERTE v 2 = IR - a2 1
AFERISE - AT - RSO - R

Cultivation Characteristics and Evaluation of
Physiological Functionalities of Colored-grain Rice

Yamanashi Prefectural Agricultural Technology Center', University of Yamanashi®, Hakubaku Co.,1.td>
Toshiyuki ISHII', Yuko HIROSE? Daisuke UCHIMATSU®, Naoya UENO'

C 3 )

IWALRIC I O 2 HGFROREEFESM AL T 2 72012, AR, #K, HRISOWT, ZhZhoORRERE & 2ok
Bl E» o FREMMEEEE L, AKIE, WEKSOHI, ERoi2» o mMEEERAH o 2IC L AR, [T 8
B BEWT, [WHAEL37T 5] A7a7 vy b o7 =Y v EELE 0, ZORMINEICENR T, #oRIE, M - R
FLOFENZ K > TR LD, [727 45 EF] BAROFERISHE L, [l [WBRE26355 ], [HoRAL, [
KBl »BAERICHY T2 2L aWoic Lz, ORIEIL, [RE] »Pird 2 <, WIS [EEFE2635 ] »2IT, Z
D2 miEAEL Lz, JORMMBIWE R, Wil - RIS KX 0GB ORAD S Nk h» 5 720 BRI, SRS K 0 ki
AEKD, [PE256%5 | A, [ Lo20%5 ] »AFHET & LTHETH - 7-.

Abstract

We aimed to establish a stable production technology of colored-grain rice in Yamanashi prefecture. We selected
several promising varieties by each cultivation characteristics and the appearance quality of brown rice at red rice, green
rice and yellow rice. Farther more, the varietal difference at red rice was obtained by the extraction of component and
the quantitative analysis.

At red rice, “Yuyakemochi” excelled in high yielding and “Seinan akamochi 137” excelled in the large amount of
proanthocyanidins and the appearance quality of brown rice. At green rice, it recognized the difference of the mature
stage in tested varieties and lines. “Akunemochi” was classified as early variety, “Midorimanyo”, “Saikaimochi 2637,
“Midorimai A”, and “Midorimai B” as late varieties in Yamanashi prefecture.

The yield of brown rice was the highest on “Midorimanyo” and the following was “Saikaimochi 256”. It seemed that the
both varieties had excellent yield. There was no difference in tested varieties on the appearance quality of brown rice at
green rice. At yellow rice, it recognized the difference of the mature stage between “Saikaiki 256” and “Musashino 20”.
Therefore, it seemed that “Saikaiki 256” was the promising variety for cultivation at the middle ground and “Musashino

20” for cultivation at the flat field in Yamanashi prefecture.

#) 53 [FI5R] OWEL L 12, FRPHKRFOM

1. #& DECRKDOEENDRD SN TS, ZDR2YH, Th

i

HaEKE, BV T2/ A5 lOERRG% %<&
AV F OREENE L BB s M L S W BD A B T
W3,

ARIZHB 0T, SR [958R 29 PR 19412 B2
%Ea:ﬁéﬂiéw, PRk 2145 ORI IE, 26haTHY
mmm' 5 (A BERfity 2 —#HN). AEk

CHKRERAE L TKERT % 7L v FHEFR O R
abfﬂﬁéhfhb,ﬁéiﬁmm%%(uT,%%

SHGTROLEEER, WRNOKFRRG KDL
EALIZEN B & & 310, KEEEDOHMLAFTE
%.

AEFKE, IBRESEANS T~ -720, Flir 6 MR
EHERT WAL, RENSEX EWEEA L < & - 7205,
B IR MRS R 23 A, B LT WSS ER X
Tw3?Y, LaL, BREOREMEL, S0 Hig
ZENREOWARELD KRR M8 U 72 R AR i 12 BY

91



T AR 0.

Z 2T, RWIRTIEIFRK, SoKREEIZONT, KREIC
B AREEER AW S s L, EERE, R, RS
BhEENPGERMELZEETI L LI, GRS L
DY TERRNAERENEN G HEEHS 22107
5. 7z, HEINAGIKROBERENE DI % 170,
Fr7z s et IiE S EM ORI % BI85

AL, AR, ROk K OMILEMR (DUF, #
K) 12onT, AH, IEAE ORI TORWE D
SEFINHLEMMEEEET S, £72, HEHEE»LEY
DEFVHRKIZONWTE, a7y by TV VERRE
K ORI 2 oD ISR REE I Z B 3 2 il £ 175 .

2. KBRFE

2—1 HBFTROSKELEHRR

MBI RD i v 4 — S (FEET TS
I, fE312m, K@K L, RifE AR 1-4-1-5
HFH) Tiro 7z S LT, oK [0 8
B, [WREAREL375 ), [BIRR234%5] o 1 - 2
RffE, wokiE (7225, [RRTH], [FE#EFE263
S, ThKAL [#2KB] o 2 Biff - 3 [k, #ki
[VEHE 25675, 2 X LM20%5] O 2 R4 v 7=,
ZRTEO BRI KFESZE 1 OED TH 5. NG
FliE, ABECHE—F@EIORBER S L 25> T S 5H
KTA%R] L L7z BB 1 XS 209 LT,
KX 2KETIT->7. 5 H7THIZIBREL, 6 H2 HIC
22.28k/ i (5cM130cm, FREI15em) OFRFEZHE T, 18k
H720 3ARETFHZ L7z KREIZHE & U TN-P,0;-
K,0=5-5-5kg/10a, W ZMOEMLE LTN-K,0=
2-2kg/10afH Y & A LR CHE L 72, Mk K OYRH
WPk, ARE BTN O BT - 72, AEE M
HICAEF 2T — v, BURFEE, IHERICZORINGE, INE
MR B L O TRV B & A U 7. BURFERE o5
g, BiEickn, 0 (), 1 B, 2 (), 3 (),
4 (K), 5 () D6EREE L= I, 2.7 % PPN

x1 HEARBEORE &HFE

ARG S BE T AT JERE T JE i 5 28575 (2010)

D LT, 1EMEE OGRS, B, B, Bz,
W40, 1.8mmD s L — & —5&5 %17 5 72 LK % F Ak
BhE Uz ZORAMESVER, Aok sk THRBHEOE
FUC K Bl &2 F2hE L 72, AOKRDEHlIEHEL, oty —
HERREOFEE2 S, 1 (BIF), 2 (RRRA), 3 (F
W), 4 (RRFH), 5 (%) O5EE UL ki
D FNKER L IRIE L T A REED 728, ks
, WRORMEREDL X6, kD 5 EREE L7-.
72, ARKREEORIE, @REET (HAEM LERAS
L ZE2000) 12k B @EME GRORIGREES E2RT
afli, ERIIHEGQESEZ/RT bIE) OFHiZiT-72. &
B, SEINERMINE, AROBE L ETIMEL 72728,
] — RO hTHIXHIIZ g U 7z

2 —2 FRROEBEMETME

AR, [T 8 5], [WRAREL375 ], [BA
WA234%5 | RV ZZ ilE, SR AR 200mg i<
AR [EtOH/AK (8:2v/v)] 5ml&HIA, 50CT
1 EEfmE L, x>y 7Ly 74 04— (PTFE, L%
1.04m) TAE#, 10mlA X7 5 ZAT—ERBRME L
72, ZOWMBEEHNT, 7/ —LE, BT IH
4 P&, Jary sy r7=v e, DPPHI Y HILiifitd
WPEEE L7

W7 /= wmoEsElE, K3mlUZfti® 1ml, 5
BAERLZ7 2/ —Lik# 1ml, 10% (w/v) REEF b
Vo AKIEWE 1 ml 2 MENSHN 2, EE THIATIC 1 ek
BL7ZdE, avita—LaxdlEE LT760mmiZiiT 3
WOERE Al U7z, RO (+) -7 7 F Y EtOH/K
(8:2v/v) WIS U ClRIMRD REHAEZE 1TV, 55
Nz () -7 F Vg EROLE OB &, Ok
100gH iR IZ§ % (+) -7 7 F VHY%E (mg) &L
THR7 =/ —LEEfL 7.

W7 IR 4 FREOERIE, K5mlEd AN/z10ml A
277 A2, i 1ml, 5% (w/v) RSB b
7 LAKEWR0.3ml Z A, RAEL, 6 MKEL . %
D%, 10% (w/v) ¥EL7IL I = 4 KEH%O0.3ml % Ml

kil - SR SERCHL A Dt H oK M ]
ik FRTEs =D Z &5 PR586 FLEESENE L v 2 — FitAd
PHREL37S RIS S R TR AOK FENLS IR R G L Y 4 — KR
BIR234%5 2942, HIR77 (RZLlEAn K7 v —2f
fk 7o EF A A Fitfl, RIS ek S 1A
ok J1 4 AW AW Fitfl, RIRE S S ek S A
PiEkE263%5 HhE146%5 < e b FUHHRE SRS £ v & — Fit et
FORA A A Ftl, RMEIRE S 2tk S WA
#oKB A A Fl, REIRES 2tk S A
HOK O PHIB256% FREA) DN Y HRGHNC KRR JUNIPREREEN L v & — Fotifd
& LD20H [RD»nRE | BRGIRA R hi BERSER AT v 2 — Jolike
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Z, 5MKEL =05, 1mAKEER{LF Y 2 2KER
Z2mlilA, 1577 ER, 510nmic It % W % il
L7z, BFERED (+) - 7 F v EEHERE & TRk
BROERZHML, WEL-ER»rBoh: ) -
BT F VIRE L WORE OMBERR 2 5, GURI100g 8 i
HIZNT S () - 7F VYR (ng) ELTRT I
A4 FPEEHEBL

Ty YT =Y VRIZERSY SRR L ESE
HEICHEL 7o, MR RRER A IS RURPR AR5 0mg 2 KEFF L,
MeOH1ml, 1% (w/v) /=1 ¥ /MeOH ¥ 2 ml,
25% (v/v) Wilg/MeOHAWE 2 mlZ A, 30°C T1547H
PR L 721, MeOH1mlZ M A, #0458 (3000rpm,
1030) 47y, B ANRD500nmIZ F61F 5 WG % JH
WUz WREAIO (+) -7 7 F VR 1 mli R
fEEAT, (1) -7 7 F VIRE & WO E OB LR % 1F
L, BH00gHE IS 2 (+) -7 7 F VHY R
(mg) ELTFurv iy 7ovrvaaEHLA

DPPHZ ¥ & Vi #E M O M IZiE, 200 M
DPPH/MeOHYATE 2 ml & il #143%0.5m] & il /1A 15 1.5ml
ZIRAL, B THINZ30 MIKE L 22, 517nmis
B AWNE (A, ZHlEL, FTiLolXdH\WT
DPPHZ ¥ Lt (%) ZHEML 7=

%:Hjit : {(Acontrol_Asamplc) /Acontrol*} X ]-00
* Ao - IR IO W D51 Tam I 35 4 2 W
e

FRIEREFI O Trolox iAW 12 xd U T Ialbk & 14E 2 171,
546 N72IRWEIRE EDPPH S ¥ A IUHifE® (%) ORf%
ZFRIMHBEER S, ikB100gH 720 D Trolox il &
(zmol) & ULTDPPHT ¥ #ILHfifidsiik 2 B L 7.

3. # X

3—1 FHBEFKORBLERHAR
FafEOAEH, Pk K YRR BRI RIE T
Z, o hRKiEER2 -1, fkid&k2—2, #kid&2 —
IR L F72, FRROEIHE SMEBEFH 255 3
RITRL 72,
(1)—1  FAROBKEFE
1) [0 s]  WEZ 2 0, B2 4 HR2 -
7z, BEREIZEL, BRIZE,» 72, nid 720 ORI
D o72h, TREITELS, TRNEIZ6%E 1>
7o ARRIEL BRACEA RIS 5 7.
2) [PREARKRL375 ) - AEHNE 3 H, BRI 1 HiE
Motz FRIZEL, BREE,L -7 nid 2D OfEK
3£ <, BIEA L EL 5720, TREIFELS, LK
WICHEBARZETRD Sk r 572 BMEULIRSE 7= >
7z.

ARG S BE T AT JERE T JE i 5 28575 (2010)

3) [B%7234%5 ] « WREHNZ13H, RAW15HE 5
7z, BRI, BEEE» 72 b ofEuxs
%<, TRERZE» 2D, BB DR, ZKRIL
WICAREETRD Nk r -T2 BHEEIXRSES 5
7=.
(1)—2 AR IS R

(ViR A KEL3755 ) 1F, @25l (afl) AR &<, HE
THIZK BHMEFHMIE, 3 THOMEL D ER TV,
(R85 BLU [BHKR234%5 ] 1, @0y
X620 H D, FHRFHIE S 725 7.
(2)—1 fROFRERE

1) [727 3] R 2 HEL, Kkdliz 3 HE
Motz BERESET, ERIZE 72 b0 DFE
BRI L <, FRESE» S, BIRE2RR
REL, TR EIZHE EEZTRD N Er 5T,

2) [k T3] - A5 H, RENII30HED - 7=
BEITEL, ERIIFASEZ 72 od 7z OFEE B
3% <, TOKRIWNEIZ30%Z 2 > 7. TRES LOCEHR
TR 72 5 7.

3) [VEiEKE263 5 |« R34 H, BEIHIZ38 HIES - 72.
BE, BRER%Z 2 BRE»£<, TRESHE
<, TRINEIX13%E - 7= K, TREIIMHAL 7
WEKROP TR G ED 5 72, BEHESIME) - 72

4) THRA ] - IREINZ26 0, B3 1 HED 5 72
FRIEPPEL, MREEFEZ 7. b7z oRike
ERENTZ o720, TREITES, ZRNEICER R
2RO o> 7z,

5) [FekB] : HAEIZ26 H, BEMHIZ31HED - 72.
RRERPEL, BREIFA%E 772 bz Ofke
ERBLEZ o720, TREIZELS, ZIRNEICAERR
ZIIFD SN o7z,
(2)— 2 FOKROIMELS BT

WO BT - RIS BT, SBEMEIE 3 & &
0, SR REOEDNZ X BEIZRD SN 5 7.
(3)— 1 H RO

1) [Vai#E256% | « MR 4 H, BEUHIE 3 HEH
S72. BRI, BEEREZ 72 bz OFEE
CHEMEIEE <, TREIZELS, ZRNEIZ22%%Z 5 >
7z.

2) X Lo205] @ WEINZ14H, MEgliE24 HED
S7z. BRIELS, BRIEE» 57, mb 720 OFEUT
[T, WMEBADE» 720, TRENEL, ZHKIL
RICHRBAZEIRD N AL 7.
(3)— 2  HORODHMEL S RN

[P 256% ] B XU [ X L2055 o4 (b
) &, 19FE T, GoE—MHIGEns A<, HlR
OTENZ KBNS 5 72,
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IIAL A B B TP Je s o i35 55575 (2010)
K2—1 FREBE  BHEOBVIPEBTENESLIVNEERERICRITTHE
R H R A EHRFEE & TR T TOKIE FRiE ﬁ‘ii}lﬁ TR
H.H H.H 0-5 cm cm A/ ni kg/10a g TR/ ni %
IRFEB 8.03 9.09 0 66.2 20.0 243 445" 22.7 22.3 88
VERIARE137 5 8.08 9.14 0 80.8 19.4 281 437° 20.2 22.5 96
B 2345 8.18 9.28 0 79.9 19.8 268 442° 24.1 21.3 86
(CRtH) s 8.05 9.13 0 86.6 18.5 259 419° 21.4 22.3 88
VORI, TREIXEREIS%ICHIEL 7.
KPR I T BIE—T7 I 7 7 Xy FRNCIE 5 % AKUETHEZEA SV (Tukeyik).
R2—-2 BRAEE  BHEOBVPEBTLNESLIVNEBRERICRITTEHE
R H R A BIRFE S LSS T T DRI TR vﬁ‘ii}ﬂiﬂ( TR
H.H H.H 0-5 cm cm A/ nd kg/10a g TR/ ni %
TUXEF 8.07 9.10 0 87.0 20.1 301 437 22.8 23.3 82
Tk % 8.30 10.12 0 92.0 18.5 339 545¢ 20.2 32.2 84
PEEEE263 5 9.07 10.19 0 87.6 18.3 241 472 25.6 24.6 75
KA 8.31 10.13 0 91.4 18.8 294 448" 20.3 25.7 85
kB 8.31 10.13 0 90.5 186 297 441° 20.4 26.5 82
CIEOMIES 8.05 9.13 0 86.6 18.5 259 419° 21.4 22.3 88
GRNEIZB T BE—T LT 77Xy FEIZIE 5 % KETHEEL LW (Tukeyid) .
£2—-3 BXRREOEBEVWHIEBTENESSVNEBRERICRITTHE
R H R A EHRFEE 1 TR T TOKIE FRE ﬁ‘ii}lﬁ TR
H.H H.H 0-5 cm cm A/ nd kg/10a g TR/ ni %
P 2565 8.09 9.16 0 73.7 18.0 300 511° 25.6 23.9 84
bELD0E 8.19 10.07 0 71.0 20.5 260 445° 25.3 20.7 85
Ohid) w128 8.05 9.13 0 86.6 185 259 419° 21.4 22.3 88
FHRIEREIZ BT BT LT 7~y PRI 5 %AKETHEEN 2 (Tukeyik).
x®3 FRBEOEVWHIEEBEENBGTMCRITTHE w00 -
@ZEME (afl) Ay i = 1400 |
IR B 9.3 5.0 < 1200
VR AHE137 5 11.2 3.0 i3 1000 1
B #2345 8.4 5.0 Ela
G (alf) EMAKE T8 ARGRIE AR E 0 & £ B
E 200
0 ‘
600 Dig7=/— & BT h PR AR 137 5 B R234 5

BT TR AR
NN mT7 N T =V

(+)-Catechin mg E/100gFW

FRTbH

P ARAR 1375 BARTR234 5

K1 FRRBEDBOHSBEMRIESERICRIITHE
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. F7z, TlakBE IR OIS & - THMBL
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5, Bz AGEAEROEENRD 5N TS, AT
E, AR, R, EOROEIERSEER 2 Ty, Th
TNORSERHE L JORE 28R L, Al #E L
7o EHIT, FKIZOWTIE, WERS O, E&E5
Mrafroey, WEEZEREZW S A IZL 2.

GRIZ, AEMFEOFREBOMERD, 1FHOENR K

HIBL IR & BE T AT JERE A AT FE j5% (2010)

o
I
i
ao

mE, S OBERETER Y

REMOENHER, P, 2K
AT ORERKEEE ]

BAERICKITTREE L I,
ST ABEND B,

6. # &

A ROEFEIZH 720, M2l TS ZE 7%
BRI BILH L EF &9, REER, INEP R
KB 2 & OFAEMB 2 1Y LT 722 & & U 2R
(CEERRER, IS A, MRBRE A, R RS
AN RZEBMERIC G D & Lz, ZOROEREMEK D
ST, IIREREOFHURE AT E L
TWwz7Z2&F L L B 7. mRICADEL
7o’ ARA B AR ST OO DR A2 48 PR 12 13,
ABROZFITIZH 720 TS, CHEzlELr 50
NEHTENE L

SE W

1) SEo s B, AR, AN, HIF—# R
FERE S - A EROPIBILTEEE K ) 7 =2/ — LBk
Gy O mFERIZE, HARESEBNE L% 25649, No.§,
540-543 (2002)

2) EEMOKPEG R« AKRRRE - 20 - K TR 5 E
Fet#, 78-79 (2008)

3) AEME, NIEE : bAENZ 1T 3 kRO
JEE R & ORFZEIE B, HAERT73 (2), 137-147
(2004)

4) EFERE W2, WEBE—, FEEECR, Ik
b, A, A RRICEEhs Tu T
VYT =Y v oS el Jup e
ZeCRIEMR (2004)

5) /MAvEE, KEMEEZ, B, RS, meE
I - A @Kk O PR ALHE I B 5 WF 25— & fef Y 3
ERIE SO —, HAER72 (B12), 108-109
(2003)

95






WEEE ST T O A KR 2 B3 5 WFJE

Component Analysis of Utilization of Fermentation Food Processing
Waste and Fermentation of Yeast on Lees of Grape






ARG S BE T AT JERE T JE i 5 28575 (2010)

ERE LRI DRI e 7 B 0 IS & SRR OB

IR T3l & v & —

AE EE A s N EA - RiE S AR A
AL BR BB~ 2T

FEE O e S S

Component Analysis of Utilization of Fermentation Food Processing Waste
and Fermentation of Yeast on Lees of Grape

Yamanashi Prefectural Industrial Technology Center

Miki SAITO, Takuya HASHIMOTO, Masato KOJIMA, Kota NAGANUMA and Hideo KIMURA
Yamanashi Institute of Environmental Sciences

Ken-ichi AGO and Tomokazu MORI

C

WERE R IR OWTHIC K 2 LR 2 KT 2 72912, B WIREDOR D 3 217> 7. 7 F oD IR AK(H 2 %
<, a0 BEWRERI Y E»r o7 KA VHARHEEOAY A Y HBHEOBEDHEDO FBT P obis FOCRIE*£< &
A, BEROEFICRESEOMGITE L THNTH - 7=, vk, Wi 2 oS BORP %<, FICHH L 254812
HBROBRIEE LTHMTH 5 L Sz, KBEIR KU H L <, AMBAOKIZIEEL LTHEMTH 5 LS h
7z.

FLBASE IS T A2 A A HWIZ, FINFET FOHEDHTMEOBBOREEIT >4, S
cerevisiee W3 & S. cerevisiae OC-2DFEHEMIE 23 < | REEEFO/EHEM S B 5 7=,

Abstract

To obtain Lactic acid by utilizing of fermentation food processing wastes, the component of the wastes were analyzed.
Lees of grape contained high carbohydrate and there were little protein and lipid. White wine lees contained glucose and
fructose more than Red wine lees. White wine lees were effective resource of carbon of yeast culture medium. Lees of
Soy sauce and Sake contained much protein. These wastes were effective resource of nitrogen for lactic acid bacteria.
Rice bran contained so high carbohydrate that has possibility to use as resource of carbon for lactic acid bacteria.

Six varieties of yeast were cultivated in lees of grape to produce yeast extract used as media to lactic acid bacteria.
Saccharomyces cerevisiae W3 and S.cerevisiae OC-2 were suitable for cultivation because these yeasts growth speed was fast

and workability was agreeable.

T 2Fy e UTEHEED, T OARRKE b -

1. %@ 8 BALOEEMEAZMICEM AN TE TS, LaL,
WAL O IS TH 27 4 VAT, EBK PR RS 4 AR E A L TR D, BRI O
3,000t BT F oD AP S W TV 5. 72, BT 2L E L 6N 3.
WA CIORRE, HIAI300t, HEE R T I F 72, FUMBEIZRIEURME SRS <, WIS 248
BRS00HE XM TV B, Zh5, BEEELOBIEIIN DRSO FIEFO T & TR AVE R 1T % < BT 5
RIRG & %< Gt ®, AMEHARD 5R T, D Fekh, Bl CR IR & DRI F AR 5 AT
L LT3R X T B biE, A 2 & h 3.
T3, 7T, AWFISHERE R IR O TR S X 5 P
— i, RS E TN A WA ILBREET 5 2 12k 0 WO X OB L LCORAAREL, +YIEBO
EhBAMOEAKRTH 24 IR, BICREL 7= EORICH 2 IUBOIE T 2 b TOARE, [ %5 & OVRE
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ZHEEE L7

AAE R T B A R A Tk o BEh & Ui
5720, TORGEHEMZITEEEEIZ, TRUHD
HECHRIEREL, % 20T % 720 ORFREOER % 17
57DT, WET 5.

2. EBRAE

2—1 SEERME

TEYEEDE (Foay, HEI T, HNLFY
- =3ay, yrt—, HI, Y-V ITNH— ¥
YL, ¥VF—, V=T34 =23V T TV ELXPVAA
v bR —A) FLFRANO T 4 v EEERE 3B LD
BT 4 ey &2 =25 AT L7z Eilknd =LA
AEE R 1t 5 AT U, RN L S S
12 SMEAL 2 KR WELFER (LK, %
g, 022, BoX L, QEHER, HH#HS &
UCERMEZBOHIEGTRAINZZED) 2T A P30
TMO05C (B4 & r th#) Z2H\T, FKRBAET70%FE T
OREEREL 72, $XTORHIMAST 2 T, —20
CTHRFL .

2—-2 SMhFHE
2—2—1 —ME»

MERETRIE D — Ry Koy, 2 V30 H, IBE, B&
VIKSY) DHHE RS D T HE L T 5 727

2—2—2 EERD
) VPN DRI ONWTIE, 2—2—112k5T
N7k %0 INDIERICEMRL, v4 281 L

x®1 EIEH
A v 7 LC-10AD (Wi HBERTFEEY)
wr RZEIEITE RIS RID-10A (WSS 88
7 4t Shin-pack SCR-101C ¢ 7.9X300mm
7 LihE 1 80°C
W - AR
IREETCHGE © 0.8ml/min

K2 HHEEROMNEHG
Y v 7 1 LC-10AD (WEHHEUERTHEE) 285
oAU A CCD-10A (MRE SR +L5Y)
2 ¢ Shin-pack SCR-102C ¢ 8.0 X 300mm
s W : 5mM p- PLT Y Z Lok VB
YA FE ¢ 0.6ml/min
K& W% 5mM p- ML Y 2L Vi
20mM Bis-Tris
100mM EDTA
FOSHEHEE © 0.6ml/min

¥ F %
NCE

=B
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SEMR A B TG 25 S EFSAST500 T L 7=, Y
ViconTiE, NFREYTFUBEY 12X AL
7=,

2—2—3 & EHBHIOERTI /B

B EH10g% T & ) — L OFKIEE 2 80% & 55 KD
ICMA 721065 8EO T 4 ) — LRI THREY A4 XL
155 MM EGE b i 2 17 7% > 72, W HIRIEHE (No.2)
TUMTE, WIEAA0CLLT TR L 72, Fs kU
BHIBIE, ZhEZEBKCERL, ZRKTEMIZHR
LT, 020mDA YT IV T4 LZTIEBLEZEDES
Witk v~ + 77 7 THti L. BEOnGt %
£UIRLE. 7, HEBOEZ b5 7 4 pHEHEEY
12K B iSfF A& 2 1R L 7=

WEGET I RIS K TEEROREE0.01INDIE
BTEYICHRL, HRETWHED 7 I Wik
(JLC-500/V2) TH#L 7.

2—-3 TJRIBETOEBROIEE
2—-3—1 HEEH

MO ATBOE N B R (NBRC) 2254y
FE S N7z T FF R RESaccharomyces cerevisiae W3 (NBRC
106611), Saccharomyces cerevisiae OC-2 (NBRC 2260),
Pichia anomala (NBRC 10213"%), Debaryomyces hansenii
(NBRC 0015%), A58 #RECryptococcus aerius (NBRC
0377") ¥ & OH 1 # B RERhodsporidium toruloides (NBRC
8766") AL 7=.

¥, S.cerevisiae WIXH T A Y HEE, S.cerevisiae
O0C-213Rv A YEEEHNTH 5. P.anomala &
D.hanseniil3 PFENERERET, P.anomalald 7 4 V¥ —)LIZ
P8 5, D.hanseniil3iEM 2 EIZRED 5B, C.aerius
I OBEREE S 2 &, R.toruloidest3 AR NIZ HgHS &2
ERTHI R TH B.

2—-3—2 ({EMkEH

Wik I 7 P o 8$10.0g, (NH,),S0,5.0g,
KH,P0,1.0g, MgSO,-7H,00.5g, NaClO0.1lg,
CaCl, 2H,0 0.1g, F#RETF 2 1 g% 1 LOZEHKIC ISR
U 7= B RSB D Ak Y A fi T L 7=, AB53213
TR AR UL 72, 4 BEERT ) © $24
ERGTFINT PO EERIESTORA L. FMTF
RO EERIEN15% (w/v) &b KD ICAE-KENA,
REHY 2 —%— 359 —T 1 0BHEER, O
(4,730X g, 20478, 4°C) LCH#BL, EEE L.

2—-3—-3 EHFAHZE

YMZERKEH ECRAFL Th W% o Eak
b5 mI K4 1 A H CHML, 25C CHEIRE
R (130rpm, EMEME2.5cm) Z15~24H5fik 2 & 5



7o, OOLEEE (U1500, HITACHItEED) % W,
Bek660nmDIE A EIE (LT ODgs & M8 9) 530.5% B A
726, WNT F o HED R (100ml) 120D2%0.01& %
% Lo IchERE X, FiRGEE &6 C RO EREN A
HifgrbIlhot.

2—-3—4 4X£FHE

K8 e DODg i & WIE L 7=, F 72, B3 & 0%
Mt (4,583%xg, 1057, 4C) L, Boh= EEhoRE
BE AR VIR L4 cllE L.

3. BRELVEE

3—1 BMEBEMKED—MKSD

eI S TR D — R M 2 DWW T L 2 R A &
3ITR L7z, 7 RO D EIIKRGOXRICKALI N L
, BYIVBLIRE I 57 A4 VD
WO HINBEOY 2=V TH—) &hR74 VR
OO (7ouyBXUv2Hy FRY —A) 12K
R DOENIRD SN VA, HRT 4 v HSREOH
DVRIZEERFIC K B2 7L O — LB ICHE X B3 DT
RAACINZ 53D B HFEOEIII N EF L S hiz.
Wk, ORBER JOVENNE T R oD EC kN, 2
INIBRENPE L, BHICHERALZ2GAIC8R1EE LT,
BRCTHBEMHRINS. T2, KFZETH L 72l

x3 BMEBEREREXEO—MHED

Koy svnRoB HEE BRAEY Ko

BTk

(g/100g)
T PO
N 75.0 2.9 0.8 19.2 2.1
Yr—=VITNA— 75.9 1.8 0.8 19.7 1.8
Trvay 67.0 5.0 1.4 23.1 3.5
~NAJdy bRY—A 732 3.3 1.4 20.1 2.1
Y 37.6 7.8 7.2 38.9 8.5
KBk 13.2 9.2 7.5 66.4 3.7
WK 56.5 10.5 1.7 30.8 0.5

®4 BRERRZAEDOERES

Na Mg K Ca Mo Fe Cu 7In p

TR
(ng/100g)
AN
oM 06 146 3420 51 02 08 02 02 354
V=Y TNi- 15 220 6086 928 10 16 11 05 728
7yuy 120 191 11748 1543 04 26 08 05 883
IAAy A=A 28 137 350 567 03 15 08 04 778
il 110 317 1681 4606 10 54 33 42 981
k 30 457 397 181 60 25 05 35 10001
A 1267 25 40 02 01 04 16 521
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K 6 PEH & 2 KBS 4 5T HASE SR HE K 7y 2% 12 AL
WX NBHKPEL b, TRERL/28 DL, RAED
DLAMERE L 5720 T, REFE L THMIFIHT
550D EZ 6N

3—-2 BEERAZECERKTESE

Mot 1 0 ol TRV D IR B 3 12 D TAr T L 7 G R & &
41N L7 TR oD HON TR E £ 0 BRI 1
AN L (K) T, BEORNTE%E LD Tz, Filrk
Yo a (Na) 25, KBEEr)oa (K) &Y v
(P) »EEICEEFNIRRIBD 5N

3—3 BEBEERAKEDEMT I/ HBKRE

MR RS IS ST IV BRICOVWT, F
BTG AERSISALZ TR EEOEZAYL VH
FROHED E () OB A, K74 VSO 5
(7oway) K0T I VBN AEE 157 I
HIZEEDHME T L2 I VI (Glu) &/3) ¥ (Val)
EAEHICERT 9. S & W A SRS E A,
W7 I VBREDPRE B - 2720, FUREHASICR
m$2 &G eFELLEN.

3—4 TRIHYFEOEEE

HY A HREOROE (FIN, Sx—vTH—,
Ity —, Yy L FxB&kNY -y =arTI5V) &
RIA VHBEO T FOBEOE (7Yvuy, vZAHy b
RNY—A, FEII—)L, IRLFxY—T 4T VEK
VY T —) hOFEREZHEL7=/REL6 IR 7.
HEOMIZEEN LI TIC T Folis JOWsET, 22
O — ARIMENTH - 72, RAMCEIZAY A4
EHRTA VHBHETRZ REOVIHRD SNk 5720
(£ 3), BHREIZ2065 L LAY A YHBFD 278G,
H7 A Y HBEOHE D AR EE ORFHOMGIE L
Tl LT3 L 2.

x5 MEBEERKXEPOER7I /R

TROEDEE T PO
(FJH) (7vav)

A R LI i

(mg/100g)
Pro50.8 Pro5.4 Tyr 800.0 Glu35.3 Ala177.7
Arg24.5 Ala 3.9 Glu 366.0 Asn219 Glu144.0
GABA 6.1 P-Ser 3.2 Phe 297.1 Asp18.4 Asp123.4
Ala 58 Glu2.5 Leu 2723 Ala 88 Leu 954
Glu 3.4 Aspl.4 Asp 203.0 Ser 5.8 Lys 82.9
Ser 3.2 Leuld Tle 171.8 Gln 3.3 Val 81.9
Gln 2.5 Argl3 Val 160.5 Arg 25 Arg 78.7
Others 11.9  Others 8.2 Others 1014.2  Others 20.6 Others 606.3
At 1082 27.3 3284.9 116.6 1390.3
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®6 TRURUEOHEE
valE TR R AE

7P
(g/100g)
F1o 4 > s
H N - 3.63 3.55 7.18
V=V TNI— — 2.68 1.26 3.94
T — 0.44 5.76 6.25  12.45
DD TS 0.43 3.64 5.54 9.61

Vw4 =3Iy 0.23 2.75 2.44 5.41
A v SRR

Tvay - 0.42 0.4 0.82
YAy bXRY —A 0.04 0.01 0.03 0.09
M 7 — 0.06 0.27 0.31 0.64
ALY =4 =3 013 0.02 0.05 0.19
v — 0.03 - 0.05 0.08

3—5 TJRIBUZEOHHEKE

B ERRRICE Y A4 SRS AT A VSO 7 R
PED v O A BIRIRIS & Il L 22K A £ 7T 1R L 2.
TR RICEICE TN A AEIBENAREE ) v T
T, EROMKAEKML 728 DEEZ NS HIA YV
SRS AT 4 v SO 7 R o #ED SoRIZHEO X 5
BRI NEERIAD ONLE 572,

3—6 EMNEDFORS LR

BEOEHED L T F oD TR 21558 51213,
H7A Y SO H D ORI G TH 5 Z L ribr
S7z. 7z, IWREATEGE NS 74 D5 5550
% & WD 8 2 2 L b, HIUNKED K% SARICEER)
OFFEERAf T2 Lz, Z£2T, MIGREGET
DIEFES 75 E DN K B3 DEN & P80 5 728
2, B snEsr (A, B, C, D) 258kt e
OB KUZDWTEI I L7z (Ald3 — 1~ 5 Tfff

xR7 TRIRIVEOEREKRE

yIvi MR ) VIR A BER AR

7RO
(g/100g)

SRR
LI - 028  0.12 - - 0.40
V=V TNI - - 024 003 006 011 044
Tt — - 0.16  0.59 - - 0.32
Yyl F A 0.07 006 013 017 005 047
VAL RS0 - 012 009 020 008 048

w4 VR
Tyay 0.45 - 0.05 0.01 - 0.52
YAHy PRY —=A 0.03 001 004 016 - 0.33
g — 0.05 012 030 0.5 - 0.52
HRNVLY =4 =3Y 006 009 030 - 0.03 048
vI- - 0.12  0.14 - - 0.26
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ALZHMNTHZ). EREES8, 9 BXVOI0ITRL 7.
FHONHE D FAI213100gH 72 0 O & LT, K5r76.0g,
8 V82 819g, NEE0.7g, RAILW18.5g, JKk4573.0g
NEEN, REHOIXSDENKEL STZDIRIKGTH
S77.

BE2100gH 720, 7 K hin4.19g, Rhi)34.45¢T,
TR RBEN AT T8.64gmE N TH D, FEEAM
TIEREREWVSED SN h - 7.

BERED KRG & LT &< AV SR 5 YMIgHE® 1&,
PEREN 1% Th 50T, HINT P o HEDHORERE %
MG O IZ13% (w/v) BLEOEHT, SExbE
RIS &7 Z Ebh o7z,

AL ARERE ) v IBSAZhZEh0.17g20.06g8
FhT7h, BB TOENKE D 572, KifFETIE
FURRBERE I K > T -7 AR T 2 2L 2 HE LT
WBDT, LBUNDE» EARIB LR BDER D 5.
FHEIE IR RN & > TRILI A VWDT, Rz : 2L
557 8 B RGO ORI A L0 Br< R
AT A BER S B,

&8 HMT NN ZEO—MES
Koy xVoRZEOIREL O BROKEE Ky

T T
(g/100g)
A 75.0 2.9 0.8 19.2 2.1
B 76.6 1.5 0.6 17.5 3.8
C 72.6 2.0 0.7 19.7 5.0
D 79.6 1.3 0.7 17.4 1.0
ff;zél?ﬁii 76.0+2.5 19%0.6 0.7+0.1 185+1.0 3.0*=1.5

x9 BMTRNVEYZEOEEE

- 7 N Bk S & &t
(g/100g)
A 3.63 3.55 7.18
B 4.41 4.59 9.00
C 3.73 4.29 8.02
D 4.98 5.38 10.36

VA o R 4.19+0.5 4.45%0.7 8.64+1.2

®10 BMT IR ZFOFRREE

— WA Vv aR & At
(g/100g)
A 0.28 0.12 0.40
B 0.09 0.01 0.10
C 0.08 0.01 0.09
D 0.21 0.10 0.31

ST o R 0.17£0.1 0.06+0.1 0.23£0.1




il S.cerevisiae W3
—— S.cerevisiae OC-2 oaPe=e D hansenii

mefyme P.anomala ey R.toruloides

s C.qerius

10 p

0OD660

0 12 24 36 48

B R (H)

1 EEOEIEHR

3—7 EBEEBBOER

N7 F o #EDE15% (w/v) T 6 MEHEOFR %
R L - 2 X 1 128 L 72, S.cerevisiae W3,
S.cerevisiaze OC-2, P.anomala®s & O'D.hanseniil3h5524
HEMI R IR EE I L 72, C.aerius & R.toruloides
ORFHIIMOREREIZ R D L3 H - 72,

BBERF ORGP O 7 8 o bl L RPEORE 2 HlE L
TRERAEX 2 — 1 B LUK 2 — 21Z/R L7z, S.cerevisiae
W3, S.cerevisiae OC-2% & U'P.anomalalT H55 24 K5 [ %

WCRT PO XOCRBEAZNEE LRI LTS 2R
TR T & 7=, PENREERE T & 5 D.hanseniild 552 48E 7%
&7 PN ofE RBEE QUITHRAEL, ODeggo D HIMIIE EE N
B Dawic k58D EHERI N Caeriusid HT
TROBEZEET 00, RFEEZESHEL £h >
7z. R.toruloidesiZ50%FEE D 7 F o2 HE§ 52, R
BEOWEZFAD 5Nl h o 7. YMEHY TD.hansenii,
C.aerius¥ & O°R.toruloide % ¥548 U 72354, RiEASIEIEIt%

CIEER O T PRI A THE LR shs 2 en
5, HINT F o D RO A58 U TR % HEE
LTWbdEnLEZ LN

S.cerevisiae W3, S.cerevisiae 0C-235 X O'P.anomala®
WREEIXIZIZRI CTH > 7298, P.anomalalIBEE MR
DIFMR A, EHEE LNE 22 & h 5, H
INT P o B TRERET S MERHNI T A 2 SR
S.cerevisiae W335 & U'S.cerevisiae OC-22%8 L Ty 5 & ¥
MBr L 7.

4. ¥ B

eI B i 2 UE RS ORI L TV E L 42 2
LEHELT, RAnthzit-o7e.

T IO IISIRAKN N Z <, & s B ERE
B3 hkiroiz, Ko4 vHBELD AT A v HBEOM
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wufpme P.anomala

wnlmem  S.cerevisiae W3
e S.cerevisiae OC-2 eal e D hansenii

e R.toruloides
Qe C.erius

7 R1785 (g/100ml)

HER R (D)
2—1 TRIBEOBERPORE

== S.cerevisiae W3
—l— S.cerevisiae OC-2 wa@P=e D hansenii

==fy== Panomala e R.toruloides

O C.aerius

1.0

08

06 [

04 p

¥ (g/100ml)

02 |

0 12 24 36 a8
R (H)

K2—-2 REOEZFRPORE

DIiNnT PPl KOCRMEZ £ < &4, BEOEFIZH
BERREOMIGIHE L THITH - 7-.

bkl 7 I BaAREICEEh, BRELLT
BT BRI N KRR Z <, KRR
WELTEHEMTH % LR SN, RN E R & [H
FRISHEEET I VB2 2 <, BRFE L TOMANRIAE
nz-.

FINT P oD CREREZ R L, RO+ 21k
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Abstract

In order to development of high efficient solar selective absorbing films, we formed aluminum oxide films by anodizing

and colored the anodic oxide films black by dip dyeing. We maintained a condition of anodizing of aluminum that

electrolytic solution was 15 % sulfuric acid, bath voltage was DC 10 V, bath temperature was 20 C and electrolytic

times were 5 to 120 min. As a result of the anodization, the thickness of oxide film was formed about 29.0 zm at 120 min

anodization. As a result of evaluation of dye-affinity by measuring L*a*b* color space, the color tone did not change over

16 z2m of the oxide film's thickness.
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