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Establishment of Cultivation Techniques about Rice for Sake Brewing

in Yamanashi Prefecture

Naoya UENO', Kota NAGANUMA?, Toshiyuki ISHII', Hideo KIMURA?, Masato KOJIMA®

("Yamanashi Prefectual Agritechnology Center, °Yamanashi Prefectual Industrial Technology Center)

Abstract We examined relationship between transplanting time, harvesting time and yield, quality, sake brewing propriety to establish
a stable cultivation techniques about rice for ginjo sake brewing. The results were as follows.

1) The most suitable transplanting time of a late cultiver “Ginnosato” at flatland of yamanashi prefecture was from the fourth to the
fifth pendat of June. The limit for delaying transplanting time was the sixth pendat of June.

2) The most suitable total number of spikelets at the time of harvest were 23,000~27,500 seeds per m? at “Ginnosato” and 25,000~
27,000 seeds per m” at a medium cultivar “Yumesansui”. The growth index of the panicle formation stage (plant length :cm * tiller
number per m> * SPAD index / 1000), that has an influence to total number of spikelets, were 800~1,200 at “Ginnosato” and
1,000~1,200 at “Yumesansui”. When the plant length of rice was lower than 75 cm at the panicle formation stage,the degree of
lodging on a scale of 0 (none) to 5 (severe) of “Yumesansui” at the time of harvest was lower than 3.

3) The highest yield, appearance quality and invalidity polished ratio were obtained by harvesting when the accumulated temperature
from heading time was 1,100~1,200°C at “Ginnosato” and 1,000~1,100°C at “Yumesansui.”
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Sake Making Properties of “Gin’nosato” and ‘“Yumesansui” Cultivated

in Yamanashi Prefecture

Kota NAGANUMA', Naoya UENO?, Hideo KIMURA', Masato KOJIMA', Toshiyuki ISHII*

("Yamanashi Prefectural Industrial Technology Center, *Yamanashi Prefectural Agritechnology Center)

Abstract “Gin’nosato” and “Yumesansui” cultivated in Yamanashi Prefecture were brewed examinatorial by Yamanashi Prefecture
Sake Brewing Association for practical use. Generated brewages were not seen problem in brewages components and brewing progress,
and organic-functions evaluations were good. Moreover, suitable mature period to brewage by “Gin-no-sato” was guessed 11 months at

4 degrees Celsius or 5 months at 20 or 30 degrees Celsius.
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Relationship Between Air Temperature After Heading and Enzime Di-
gestibility of Steamed Rice Grains for Sake Brewing Cultivated in Ya-
manashi Prefecture

Kota NAGANUMA', Naoya UENO?, Hideo KIMURA', Masato KOJIMA', Toshiyuki ISHII*

("Yamanashi Prefectural Industrial Technology Center,”> Yamanashi Prefectural Agritechnology Center)

Abstract The relationship between mean air temperature after heading for 30 days and enzime digestibility of steamed rice grains for
sake brewing cultivated in Yamanashi Prefecture was investigated. The mean air temperature showed a negative correlation with the
enzyme digestibility. Moreover, degree of alkari decomposition of the rice grains was showed a negative correlation with the mean air
temperature, and a positive correlation with the enzyme digestibility. Measurement of degree of alkari decomposition of the rice grains
was possible to predict the enzyme digestibility, if the mean air temperature was unknown.
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Establishment of Studies on the Stable Production on Colored-grain
Rice

Toshiyuki ISHII', Takumi IWAMA?, Tohru OKUDA?, Tsubasa MATSUOKA®, Naoya UENO'
("Yamanashi Prefectural Agritechnology Center, “University of Yamanashi, *Hakubaku Co.,Ltd)
Abstract We aimed to establish a stable production technology of red rice “Seinan akamochi 137 and green rice“Midorimanyo”in
Yamanashi prefecture. The results are as follows.
1) Amount of nitrogen fertilizer application
Basal nitrogen of 5 kg per 10a and supplement application of 2~4 kg per 10a were excelled in high yields and lodging resistance.
2) Harvest time
The high yields, appearance quality and physiological functionalities were obtained by harvesting when the accumulated tempera-
ture was 900°C at “Seinan akamochi 1377, 800~900°C at “Midorimanyo”.
3) Grain thickness
Compared with brown rice thicker over than 1.7mm, the appearance quality of brown rice thicker over than 1.8mm was almost the
same.

RBIT, RAREHINE 2 — NS (FER T4, 5
1. #% 8 Fi312 m, JREAEH+, AIVE KRR, 1-15-H) TiT o7 fEkd
FREL T, R ITE R JRAE 13751, SR IE Tk 5 2 % v
7= BRI X H7-09 e LT, & K2 E TIT-o7=. 54
9B ICFEFEL, 6 A8 H (222.28k/nd (45130 cm, KEREI15 cm) ®
FAEHEE T, IRHTZ03RE PREZ Lz, B KITEIESL T
N-P205-K20=5-5-5 kg/10a® FJEEFT X (LT, KEX), 7-
7-7 kg/10a0> B AR 2 iR X (2 [X) 27K e, Jdid sy A 0B
JE & L TN-K20=2-2 kg/10a® jB JE1& 1T X GB 18 X), 4-4
kg/10aX GE % [X) & OV (X (GB & [X) 37K #EZ3%1F, 1k
AR CHEL 72, HERL IS L OYR T hBhBR, AE BRSSP IE
ITOHETIT o7z A F W F I R, s, IR
JE, HERR C SORIN R, IR TSR, OKRAMBLE, e
PER oy & B A TR A L 7o, R BE 0 B YT, Bl52IT Y, 0
(), 1(350), 2018, 3(H), 4(K), 5(F) DL [E &L 7. UL
1L, 2.7 mZPEXID LT, ERRRE Ok, Bak, B,
R J7EA, F13Y, 1.8 mmOBEIR B A 1T -7z LKA AR
BREUTz, LR B E Y, B EER (A ARE G T ERKK
2, ZE2000) (2 & D (7 ME (T kR 1375 IR (A
ZARTAMEOES, Tkh NI A E A 2R T a HORS) T
FEAM L 7. BEREERC LT PR ARKR 137 B 1 lc DTy e 7ok
) EEA T =V B R O LT M (DPPHZ & 2 VIR IS M) %

BE LTz fhiH R O 5 R BER L [ A T o 729

HaFERITL, BV Tx ) — AR EOH AR %G1,
OREREME LR B2 M E OB LR D TS,

ARBRIZIBNTY, SRR THASE | DR 1 98 IS B2 fih AL FRIZER
FEN?, 234 OVERHAEIE, 20hak 72> TD (JLIFLIR
TEE K PERRT ) . A RFHKIL, TICHKERAL TR
LTV NHEBOFZMELTRIHSNTERY, A aF ki
FHINDITTHIER I OBPEL LB, ARk SO (3
KOEFENRRDHITND.

HeaF kL, KBELBNSCT o720, BODHNE LR
TUNRE, I STV L <o T2, Rl Tl
WRBHEL, LT WVRENE RS TWAEY. LaL, &
PRI ORIRAMEL, [IRD BIENRKENRBROK G540
W23 U7 i FE ORI BT B 9~ 2 FL T 7.

AWFFETIE, TNETITRRICBIT 28 LMEEL TRKT
[PE R AR KR137 5, wk IRk T B 2 @ELY. 22T, 2
NOOH LRI ONT, FEfEAR, IR X O%IE O
BOR, AF, &, LAKINBLNE, MRS & &R LI
BN T HBEY SN, BEAFET LWL T 5.

2-1 EBAERDEBVAFEBRRDEE, IRE, TXNERE
RUMRBMERS S EICRIZFTHE 22 NEFKHDBVAFERRONENE, TXNERER

15



UHEEER D EBICRITTHE

ABR2- 1T DT RE AR 1375 ) S OV 7 2 ) o He 1 -
BIEXICRBWT, M4 B % 52~5H 2L (R 24tk %
B, BN, BEk, B0k, 1.8 mmbrE st CHiiE
L7z RAEH B X, BXZ KBS, 100068, ZORMELE,
BEREMERR & B L, MERETE Ry & B ORI V8 /R G
1375 DB ER LTz, K ZKAE L1000k E X, 163K, AR
HL W L 7= B (T8 FE AR R 1375 1 45 ik 6 B SR5~10%,
ik 70 TE IXAES B FHRIRKI900°C) #1008 L- L&D LR
TRl L.

23 HEDEVIEBRRKOINE, TRNERERUHEE
MRS EEICRIZTHE

ABR2- 1T DI RE AR K137 5 ) M OV 7 2 ) oD He 1 -
BEKTELNZZK 0.8 mmLl E)%1.75 mm, 1.7 mm®
i CiERIL, 1.8 mmlA E, 1.75 mmPL F, 1.7 mmPL E K& O1.7
mmPL T CREJE B Bl R £ fits) D4X 3 iy L7, FA T A
I, ENENOE R, TRIMEE K O RE MR o & e
U, MEREVERL Y & B T P R AR 1375 OBl A LT,

3. nn%

3-1 IR ARDEVDAERBRKDEE, INE, LRI EH
BRUEEERDEEICRIEITHE
(1) TERFRFE1375 ]

M RE A R OIE W PR AR KR 13751 O AE, INEB IO
IN B R R T EERATRL. RN &
DM E->TIHEL RT3, VIR B 72-72. FE
B R BOB > TR Aeo7and, BURFREICKIFT
BT/ NE oz, FENTEE DN I THEIIL7Z23, #&
BB B BT L U — B OB ST,
ZORIN BT B R MO KA B o7 is,
ENLUSN DK O B/2ZETRD LT,

ZKO B EE (aHE) 1216.1~16.62 720, FEIE & K ONE IR
BOEWIZLDEEITRD N7,

LR OT T T =V G 8 Kk O'DPPHT ¥ 1 L
EMEZHLE AR L, a7 bW 7= g aid ik
% - B1EX T, DPPHZ Y /UG PEIF I L - I 2 X Tl

ARG A B AP e T e S & 55775 (2012)

=1 ERBEOYUTI)UHH

YA HiFEH P 7V H
VERIAREEL37 8/9  8/31.9/4.9/6.9/9.9/13.9/15, 9/18, 9/21
FEIHE 9/1 9/25.9/27.9/30, 10/4, 10/7, 10/10, 10/14., 10/19

K IV ED-7278, AR ESCIBIE B O H NI LD — & OE
B BNIRD T
)P E]

FEAEA R OFEND T T E | OAF, INE B I O EE KL
BRICKETHEL R U, R EREORNC
FoTIHRE R Ae-7228, FAMIZRE B 727, BREITE
JE BB AR B OB NN L > TELRY, BUREE N EL >
7= BEEG OB AR IC Lo THI N L 7=, 1000%k: B & B EL
HEIIRAEAR R DEWIZ LD —E DR BITIRO L) >
To. TORILR, BB X, B2 X208 M X 10 # I 4E [h) &
TRt s, FABBOHENNC LRI THIERE L2205 T

ZHOCOFEEHEFBREZXITR U, EIEREOBINCK
H—EDOMEMITFBD LM77, BIRIZL > TatE MK
T AEmBFEDLNT. ]

3-2 IRFERHIOEVLWDIEERKOINESE, XTXNERER
UHEEER D EBICRITTHE
()R FRIE1375 ]

IR A OIS LKA L1000k I K IF T A
B4, LOKEEMIZ KT THELNS, a7 v N T =V E
% O'DPPHZ & A1 /AR HRIE R I BT T B A 61 R LTz,

R ZRSEIEREE B SRR CLT, B SR 2358
800°CETIX LHL, ZDHITIFIE —Tll/e-7=. LovL, B
LTI EKIRN1000°CE B 2 D LRSIz, — 7,
100047 B (XU FERFH O3E AT )b S TIRIE — B 5T,

— 7, TR FEIZ600°CD R T11.975 > T= DI LT,
1040°CTIX18.3E T LA L, ML L THARA DGR An o7,

BEREMERE 231%, a7 U T =Y A ', DPPHI VL
TIPS MEE B IR KA I3 2122 TR T L, 600°C
DFFIZH~T1040°CTIE30% LA B L=,

(TP E]
INFERRFHA D IE AR K ARG L 10000 B ] E T 8%

x2 MIEAROEVATEREFIFISISIOEE, RERVREFRERICRITTEE

B IX HREL] Jil A BURTRE R Lk 10004 5 MR BRBE ZORINE
A.H A.H 0-5 cm A/t g/1000%1  Thi/nf % kg/10a
JLIE - B 8. 09 9.14 0 77.0 304 21. 1 24.6 89.0 429
FEA - Bt 8. 09 9.14 0 76.9 303 21.8 24.2 93.1 490"
LI =P 2 8. 09 9.14 0 78.5 386 21.8 28.0 80.5 489"
L =R 8.10 9.14 0 81.2 347 21.0 27.1 84.9 482°
W% - Eg 8.10 9.14 0 83.0 327 21.0 25.7 88.8 480°
% - BZ 8.10 9.14 0.5 83.5 365 21.0 25.1 93.8 493°

BIRFREE 130 (F) ~5 (£) D6 EEFE AT (12%)
L00ORLH, AU BT 7K 53 15% 4 FLAF

VR EORI—T V7 7 Xy MEICIIHEEEN RN & &7 7 (Tukeys, 5%)

16



800
=700 F
% I
S600 F
= . —=— —E— = —
=500 f
1=
=400 F
<
£300 F
3
P 200 F
[
~100 F
0
B - A - I - %% - H% - H% -
it A e % i et Bz
1 ERARDENBEREFIEITSIOTATUT
ZUVEEBICRIFTRE
b idiEmE
3500
3000 F
% —=— —=— el -
S 2500 F
N
%2000 P
9
£ 1500 F
5
= 1000 F
(=]
&
500
0
Bl - A - A - HZ - HZ - % -
FEES BERI B% B FERI B%

H2 BEAROEWND TEERKEISTS] ORBILESE
(OPPHS A LHHREM) (R IFSHE

A ORERE

4 P

3P

2 P

il

*
S, P N T
|
SR B e i 4 it i
D

P

L

B3 BEAROELNS MREX) OBEEICRIETHE
HEDEVEERRERT S L ERTS
PR

7, YK IE T A KBITR LT,
¥ AR BT KIROH I E > T 257223, 1000

®3 HERARDEVATHEAEIQOLET, RERVNREBHERICRIF

AL BE A AT e DI 72

o
I

H1E (2012)

140 p
120
R
N
w100 F
z
kod
80 F O—-BLABE
—=— 100007 &
60 R R R R R R )
500 600 700 800 900 1000 1100 1200
HIBEIA 2> & O FER B ) SR (CC)
4 BEKBORVHAIAEREFIEITEIDORELKSE L1000
BITRIFTEHEIBELAL)
- SRERE
20
18 F
@
% 16T
3
E
@14 p
et
12 F
10 R R R R R R )
500 600 700 800 900 1000 1100 1200

HAEI 2> & OFEL H R (C)

H5 BESBDOEVATEERFIISIOLKREEEICRIFTEE
AHEABNEERBEETHLERT. H BRERE

R BTN HE I O S KD R ZEAL IR D H R o
fo. LKA FEMBIIRE A KR OB N> TEL Y, S8 E
(kA B AR LTz, RRI BRI IR A AU
P950°CEBA D E—ROREALITER T AV RN Z /R0 Te.

33 HEDEVWLERBRRDOINE, T KN RE RUEEE
KRN EEICRIZTHE
(1) FEREFRIR1375 ]

R B 2 KA B & o FE 2 KA R LT, KU AR IE1.8
mmbPl_EEEEL T1.75 mmEl ET1%, 1.7 mmPl £ T4%,
ok Chiz JE 18R 1) A FE M) T5%H ML 7=, 4 754l (a ™M) 1317
mmPl EFTERBEDON2 o728, HlEZ KT T L.
FIBECIIH ZKIZ B WD TR Z IR AL TV .

g2

P
BRI RS A IR B RE%K 1000RIEE  FeBIEk  BREVES XORINE

H. A H.H 0-5 cm A/ i g/1000k _ THr/nd % kg/10a
HEI - B 9.02 10.10 0.5 95. 4 306 18.5 3.1 78.1 448"
JEE - B 9.01 10. 10 0.5 99.8 320 18.5 34.1 77.3 487"
JE - 8BS 9.01 10.10 1 100. 7 321 18.5 34.5 74.8 477"
H% - B 9.02 10.10 1 102. 2 331 18.0 35.6 72.8 467
%% - B 9.02 10. 10 1.5 101. 7 348 17.9 37.6 74.2 500°
k% - 8% 9. 02 10. 10 1.5 103.1 354 17.9 37.8 70. 2 494"

FBIORFR 130 () ~5 () 6 B BERTEAM (8142)
ORI R, TR K5y 15% 4 A
CAMUEAT EOF—T N7 7 Xy NEISIXAE AN 2N D L ZRT (Tukeyls, 5%)

17



1000 9 3500
4 3000
o 800 | =
N {2500 % 5
N=38 =2
1 =600 f ; =
t\l 2 {2000 €5
N B R g
~ = 4 1500\ £
NI ¢ ‘ e
Pg _:5 —O—flj}'/‘]\\//':\//a.i d IOOOEE
NS 200 b ——DPPHT ¥ I VAT Se
4 500
0 R R R R R R 0
500 600 700 800 900 1000 1100 1200
IR 2> & OFEH H EH KR (°C)
H6 HEKBEDEVATERRRIISIOTATU S TZD
EERUDPPHSUHILEIRE ISR IFTTHE
- 3EERE
140 p
120
3100 F
& 80 F
®og b —O— K ZAHE
—8— 1000k 5
40 p
20 'l 'l 'l 'l 'l J
500 600 700 800 900 1000 1100

HHREIN 7> © OB I

H7 BEIBOEVNATRAEIOELRSE E10008E
IZRITY BT AT
FH R

_9640 700 00 900 1000 1100

A (axfil)

-0 " RS 28 B 0 BB B T K i

X8 HEBRDEVNTRARIOLKRBEEICRIFSHE
afEAMENFERBERT D EETRT.
FH igsERE

R4 MEDENLEERIFIISIORRRELBEEICREITHZE

ORI e [
kg/10a axfi
1.8mmpA | 489° 16.4°
1.75mmeA 1 494° 16.7
1.7mmEA £ 497" 16.1°
HLZ K 513 13.2°

F EORRRT V7 7 Xy MBI B AR e %277 (TukeylE, 5%)

TaT T =V G ODPPHT Y A VAR IE I,
FIENS565~580 (+)-Catechin mg E/100 gFW, 2275~2356
Trolox mmole E/100g FW&7eh), RN/ o TH A DI
TR LRI,

M BE]

ARG A B AP e T e S & 55775 (2012)

YK EEE1.8 mmbL_EA3¥477 kg/10a, 1.75 mmbL_ 173484
kg/10a, 1.7 mmEL F73493 kg/10a, HLEZAKA3517 kg/10ak72b),
1.8 mmbA BT DI ERIL, 2 E 1%, 4%, 5%12 -
7o, RN (a ) 13-1.1~0.18L 720, RIEDE WL D —E
OEFENTFRO B2 o7z, Tz, dRkFRE, B CITHEK
RIS Qo 5 WA/ STy g Wl

4, & &

4-1 TREFRIE1375 | DR E A

ZEF i A BT EEIES kg/10alc BV T, BIED Eiic k- T
BN U7z, — 07, BIEA FE i TV R R REL TH XK
I BRI~ 7.

LR BLIE (B ZEE) SREREMERR DI\ T, EFR i
FEOEWICEIDEEIIERO bR -7,

E A DUNCLAIUE, BT, Rk R=m~r TR
KF DRV T =) — &R OB LRIk T D iR EE D
PN NEINEL TS, KRBT L7 PR R KE137 5
IOV THRBEDEI TH o7 E 2 HND.

ZOZEXY, RN, AMBLEE, HRENER ) B B AR
TEHNZHEIR T D7D DEF AR R ITFEIES kg/10a, JBESy
ZUADIBIE2~4 kg/10a7MH Y THHEE 2 HND.

I FE RV R 2 5 OB R KR O HIMZ - C, X
K& LSV E (B ) 23w B L, BEREMERL 23 DMK
L7z KO ZRBITOW T HFEZ O BT 2o
NTEOEME QE) BEmELZERRESLTEY Y, ARBRIC
BOThRBEOMEAA RSN, Z0ZEI, &M, Lok
BLOLE, HEREMER Y B BOHERE G, IHEE X TS
DOFEEZIRD00°CIRE ThHEHERSNZ. HEKIED
ek TF a7 M 7=V & ®&LDPPHT ¥ L Hi MRS
PEAME F L7 BRSOV TII A B OB EEET 5.

N FE 1% ORI ERBNZOWTIE, 1.7 mmPL EOZ KN E T
1.8 mmPh L HlE L CA% L, LK M S o REME K
SOIR FIFFRD SN -T2, RROKRRERTIL, ZkE
HfT 288, #% 1.8 mmOkEi®E ]2 EfiL T\, L,
[PE R RAE137 5 12OV TELT mmTERTAZETE A
BEE TS TICL KM EEZ ST IENTELZENH D)
(Zhpolz, ZNETOMBETIE, —RbFE el XA
ThHoTD, KEEEZFMTHILT, BT TEHHHLODIL
B WETEDEEZLND.

42 THAE DR TEFH M

BERORAEAR RN T, JBAED FEHE L > THYIE
Ligol=m, BIEEOHEINCLS —E OIS RITFRO B
Teinole, ZOZELD, WE/RE L ENNCTHRIR T DD D
F O PR R LB kg/10a, 85k 4 24 Hl o 18 2 ~4
kg/10a23 Y ThDHEEZHND.

728, IBIEOHMEEHICa MK F L2281, BAEICEY
B O BEF RIS EmHERFS AL, B 00EL
ol AIREME DD, LvL, AWMl ETEOEWEHIBT 52



EMEELL, X% R UHEL 7272, 1B AR S i (X 23 18 AR
RIENEX IR M o T2 E 265, RER2-204E
BCIXRANIZEREARRVMEM DB O DT, 2D,
AR OB AR S E X OSMEL T E DMER T =0, B R
DI EDH DO TIFZRL, IHERF OE T LD B 22
A,

U FE IR 1 1 R BE I 2> S O FE R R O I o C, 1 X
KA DA EL, ZOoRSMBLEET (fa 2 ME) DMK T L72. fk
DANVEENT, LA BSE DR TE2HEWDb TV
2, BARE 7 D D O R RIRE O RR IR TH-
7o RRBROFE R IV EEE R L DD, ZXKIEBLILE N
REME T LARWIERE L, HE GO H K IE800~
900°CTH DI EMBALINT o7, 72721, FEE R IE800°CH:
BETIE, WK 3 EL, BT OAESE CL SR CA DA B E
BOBRSZENTEDLEIE) MR T 35 RN H DT, UL
HER DRI AR T DU R HD.

4-3 SR D REA

TRARHEAKNT — AR DR L0 MRS A3 i <H 5 | S Cash),
AR O IRFFGREH C IV B ARIR 13775 1 R0 Tk 0 2E 1 & AR 1 3
HTET, BERORESEITRILHI LM T, £,
TR Sk K2 & L BEAFHER RS IZ DWW TARBR TIRb Tz
APEMZE SR T AEM AR, 51, EER LA R
FREPEENZAT YT L, ZOIIRH M BBRFEEND
FHE K FREEIT>TUK.

i

5. (/=]

RRFFE T, IWBLRIZ 3B DK, koA Z I -
VT, HEAE G TR, IR 1, U B R B AR 1 B
BRTEITV, ZNENORE A TERAIE M5 L5 C
Efo. AU, BRH LIS L, R R X R O
HAFE 2175 L b, EREMORIE T EERAL, Hir
GRS DAI % B LT

#

ARFFEOFEFEIZHT0, 50kl (S-S
RESER AR —ICFEELR L B £, $ass
B, RS LK RS OFEMBEZ S L QR & EL
TS B FTHAE R, FIRS T T-SA, GRS A, TP
1 —SANIIRERBIER AR ELZ, LB L L Ed. &
AL TR FE AR o ) I FBL R B 78 B21E, SR T
WCHT-VTHRE, TEABVEL. BRI L B ET.

S Xk

1) PRSI, AT, WMASER], R —, sERES
KOG LIEME LR T = ) — LRy D STl 7,
H AR SRR T 52425649, No.8, 540-543 (2002)

AL BE A AT e DI 72

o
I
W

75 (2012)

ao

2) JEMIKPEG AEPESR KT - 2208 - R B Jah S FELRr

7%, 78-79 (2008)

TR ERE, NINELR  DARECBIT IR O &

BT ORFIEIES, BAEALT3(2), 137-147 (2004)

FHFEE, BEWER -, NRRKES, REFE A ARk

T B R ECBEREMERTAN, (LAY IR IR T 2 A JE B AT TR 3

HEES S, 91-95 (2010)

FHAZE, WS T, A T, R KEE, EFEA: (L

FURIZRIT DA R KOF LM, (LALRPE T 247

FEREIFIE S 265, 41-45 (2011)

6) =i HEE, HHIESR, WHHEE, S ELE, SR A
R ORI & 22 T8 R B BT, i R R 2 B2
Z—HF5EHAE 13, 89-102 (2004)

7) R ERE AR SRR F KTl ROK ) o e - S -
ANL-FIA-, FESC# (2000)

) A BEME, B, EEME FRABIOEREXKICE
JHEERBOHERLEE O, A IEL67(312), 32-
33 (1998)

3

=

4

=

5

=

R FERINR

PRRR

V) AR, REPECL, BT, IR, AT, N
AN THITE O NS SIB YN (5 S QY i (OF S s S i e 11
PER Z OGN, B AVEY) 72 B B 28 100153 75
o, BiEIRREAT (2011)

2) AFHAITE, REFE, AR, BER, RS T,
B, NRAKHE  RERF I O\ AR R AT (38 K DI R
P, SMELEVE B L OMEREME AR AT I AT T, BRPE
WP 5233 [ERE T 2, O T (2012)

3) HW, AFHFISE, REPEG, BRI, BT A A
FARB AR OMREME R DAL, B AR BEZEL432012
RS, FAF AL (2012)

4) BEPE, REFES, AHFISE, AL, DNBEA,
WL, AR, ANE LR, AR B kB LW
HEFEKOFIE RN A, SFeLEFEE
P A e S S JE AP, FRFTT (2011)

5) EBriEth, RIBFZ, AHFE, KA, MEEA,
YL, A, AR, MR SRS L O E A
FAROIEE LN T D07, LB G B Tt
SERBRERF ST R R R 2, BT (2012)

19






L

»

BtEE & n 7R DA ZH 2 B89 5 f

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






AL BE A AT e DI 72

o
I
W

75 (2012)

i
ao
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B B RRREA LR O MEL TR T 572012, KLU CRFIREUTZ, BINT RSN ORI -
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177257225, MRSEEHUZPCECT AELEE D AR A LD BT, TN — AR EEZ10%E LT B HIZBWTYH, BEFR3LERE 0L
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Lactic Fermentation Using the Waste from the Fermented Food indus-
try

Miki SAITO', Kota NAGANUMA', Masato KOJIMA', Takuya HASHIMOTO', Hideo KIMURA',
Ryohei UENO?” and Tomokazu MORI*

(*Yamanashi Prefectural Industrial Technology Center, “Yamanashi Institute of Environmental Sciences)

Abstract In order to produce lactic acid by using of fermentation food processing residue as medium of lactic acid bacteria, we sacchar-
ified rice bran as carbon source. Lactobacillus casei and Lactobacillus rhamnosus were cultivated using yeast extract made from lee of
Koshu grape and lee of soy source were used as nitrogen source, and mineral, they showed good growth comparable to the growth of
MRS medium. The two strains were grown well in the medium glucose concentration of 10%.
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Recovery of highly-concentrated Lactic Acid Produced by Lactic Acid
Bacterium in the Media Containing Food Processing Waste Compo-
nents using Electrodialysis

Ryohei UENO', Tomokazu MORI', Miki SAITO? Takuya HASHIMOTO? Masato KOJIMA® Kota
NAGANUMA?, and Hideo KIMURA?

("Yamanashi Institute of Environmental Sciences, *Yamanashi Prefectural Industrial Technology Center)

Abstract Bipolar Membrane Electrodialysis (ED) method was applied for rapid separation of lactic acid from culture of a lactic acid
bacterium containing high concentration of ammonia (supplied to control pH). By washing the bipolar membrane with dilute nitric acid,
ammonium and lactic acid were separated from culture broth of Lactobacillus rhamnosus with high concentration of lactate (ca. 10%
(w/v); reflecting industrial practice) by a single ED run without back-diffusion of ammonium ion which is supposed to occur when a
large amount of this compound is included in the culture. The method proposed in this work is expected to solve a problem with con-
ventional electrodialysis fermentation which causes co-separation of the trace elements in the media that are essential for growth of
lactic acid fermentation bacteria.
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Environmental impact assessment of Lactic acid production system
from Food Processing Waste

Tomokazu MORI', Ryohei UENO', Miki SAITO? Kota NAGANUMA?®, Masato KOJIMA®, Takuya
HASHIMOTO?, and Hideo KIMURA?

("Yamanashi Institute of Environmental Sciences, *Yamanashi Prefectural Industrial Technology Center)

Abstract In this study, we evaluated the environmental impact assessment of Lactic acid production system from Food Processing
Waste. We developed process flow for process in lactic acid production system and investigated the consumption of energy and re-
sources, emissions of environmental impact and the amount of materials and chemical substances input. Results of Environmental im-
pact assessment with these data, environmental impact was higher in the heating process such as fermentation processes and culture
process in our lactic acid production system. Comparing the environmental impact of similar lactic acid production systems, Environ-
mental impact per unit of lactic acid production is higher in our lactic acid production system. Result of comparing the environmental
impact per unit of lactic acid production of similar lactic acid production systems, Environmental impact of our lactic acid production
system is higher. Therefore, when considering the practical application it is necessary in order to improve the efficiency of larger sys-
tems and using electric power process.
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RLIETOCROBEEL—T()T1LYEHEE

AVRVNY)  (ERE B ERAR VR
7K 297 L b
KEgpEILE |BH 861 kWh iREEE
[ZES 00013 kg #LE®R
K 1783 L smEwmm
LA EN 13.89 kWh {RE.
K 176 L e
EhH 2151 kWh {R8. 5. Ko7
ZLERSEEE (MgSO, T/KFIY 0.0014 kg i&sbAMmHEMY
MnSO, 57kF1% 0.0007 kg tEHFAEEHEMNY
28% NH, 111 L pHEEE
il EN 122 kWh Ko7
RBENE 314 kg HERE
fitizk 3933 L SEAK
Bh 356 kWh Ko7, BB
gy NaOH 039 kg BIEER
(BREM) | K 26217 L [E%EA
Bk 30356 L EEAK. sEEKEK
TR 026 kg MEsER

F2ABER AT LDAUAUR) IR

% §il B -EEE B
&R R 480 kg
RAHR 232 kg
TAR 1.7E-05 kg
K&GE CO, 2226 kg
CH,4 48E-04 kg
N,O 99E-04 kg
NMHC 88E-04 kg
NOx 94E-03 kg
NOx (T8 ENFE &£ R) 26E-03 kg
PM10 (8B FEAER) 19E-04 kg
SO, 99E-04 kg
IELCA 23E-04 kg
RAEKFR 49E-04 kg
KE BOD 13E-11 kg
Cd 41E-10 kg
Cr 8.1E-09 kg
He 27E-10 kg
BELARIL
BREY T 29E-04 kg
BB EEY 39E-03 kg

K3 BTOCRDRIFTHZEBEEAD A2/ M

HhER tBaIRILE—
22 488
RAESEE 2y BEC | aman
Lk [
=y GWP g0 DAP MJ
Kt 3.89 | 2.19E-03 50.63
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HER R
pr-$ic] 0.14 | 8.09E-05 1.87
bt .
(EEFH) 244 | 1.75E-03 34.18
&t 2257 | 0.0131 300.04
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co, ke 22.263 | | 3.84E+00 6.194 0.141703 2.407
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N,O ke 9.95E-04| | 1.66E-04 2.68E-04 6.14E-06 1.00E-04

NOx ke 9.36E-03| | 1.60E-03 2.58E-03 5.91E-05 1.06E-03

BEPE AL NOx (FBENFREIR) ke 2.63E-03| | 4.52E-04 7.29E-04 1.67E-05 3.03E-04
S0, ke 9.85E-04| | 1.13E-04 1.82E-04 2.80E-04 4.16E-06
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B SR KBEGERBIUROBRE HEL T, BBEELIEE AW TT AV~ A MEEZ AT D LR, T~ LR Ic&m A
ARuBEIRHT NS D 28I Lo TRz BAICE AL, BT ORI, BMRIRIZIIRMEEAR G Elr & T HKEHZ -, &
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Research and Development of High Efficient Solar Absorbing Technolo-
gy (3rd Report)

Ryo HAYAKAWA', Wako MIYAGAWA', Satoki ASHIZAWA', Chiaki YOSHIMURA?

("Yamanashi Prefectural Industrial Technology Center, >Yamanashi Prefectural Fuji Industrial Technology Center)

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 depositing metallic Tin into the pores of that films. We maintained a condition of electrolytic
depositing that electrolytic solution was mainly a sulfuric Tin solution, bath voltage was AC 10 V, bath temperature was 20°C and elec-
trolytic times were 2 to 15 min. We measured the temperature change of the colored films by light irradiation of true artificial sunlight.
As the result, the film colored by electrolytic deposition for 15 min and gotten about 95% absorption rate of solar radiation was heated
to about 91°C.
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1. #% 8§
T4, ﬂﬁﬂ‘zimﬁﬁ{tf;2‘7‘m~/</ut—%4‘/7‘®F"ﬂiﬁﬁi‘iﬁﬁt 2. RBAA
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KB R F —OF FHBEATNZCOAIBO IRV TEETH etz ATz, ZOJEIFa A RMEL, EEAEEEHTH
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EHEZAITETITONTERTNDY. ﬁof: PR AL Z I — I WS T D 5% 1
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DO TEATTHS. 12, B NT 4 B A S (BR) == > 81 ECLIPS MA200) % F
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Study on Transcription Molding of Micro-pattern using Microdie (2nd
Report)

Toshiyasu KOMATSU', Yoshihito HAGIHARA', Teruo ISHIGURO', Nobuyuki KATSUMATA!, Wako MIYAGAWA', Masaaki
SANO' Hiroyuki YAMADA?, Osamu ABE?, Yoshikazu YOSHIDA*and Nobuyuki TERADA®

("Yamanashi Prefectural Industrial Technology Center, *Yamanashi Prefectural Fuji Industrial Technology Center, *University of Toyo)

Abstract A machining of micro parts is often produced in a small lot performed through directly from the material. Therefore, pro-
duction cost become higher and it is a reason why mass production technology such as transcription molding is needed. However, there
are still many problems to be solved. In this study, the basic conditions in order to transcript to plastic film and optical glass were pre-
sented. Case of transcription processing of glass, it is improved in mold lubricity and releasability when using the fine powder of ZnO
and BN, and transcription when heating mold to 660 degrees or more.
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