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The Breeding and Sake Brewing Character of Kyonokagayaki
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Agriculture, Forestry and Fisheries Technology Center, 9 Wakunari, 01 Amarube-cho, Kameoka-shi, Kyoto, 621-0806, Japan,
’Kyoto Prefectural University, 1-5 Shimogamonakaragi-cho, Sakyo-ku, Kyoto-shi, Kyoto, 606-8522, Japan, ‘National Agriculture
and Food Research Organization Agricultural Research Center, 3-1-1 Kannondai, Tsukuba-shi, Ibaragi, 305-8666, Japan,
*National Agriculture and Food Research Organization Agricultural Research Center Hokuriku Research Center, 1-2-1 Inada,
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Organization Institute of Crop Science, 2-1-18 Kannondai, Tsukuba-shi, Ibaragi, 305-8518, Japan, 8Kizakura Co. Ltd,, 223,

Shioya-machi, Fushimi-ku Kyoto-shi, Kyoto, 612-8046, Japan)

We carried out selective examination for four years after 2009 for the purpose of identifying a Kake-
mai variety which had high suitability for sake brewing, large kernels and high-yield, and which could
serve for the local brands of Kyoto. The examination used a supply of eight high-yield rice lines bred by
artificial crossing, with Matsuribare and Nipponbare as controls. Syu8203 and Syu8203 were chosen in
2009 from the eight rice lines, and ,as a result of a brewing examination by three samples which included
Matsuribare in 2010, it was finally decided to employ Syu8203. Syu8203 and Sy#8207 had characters suit-
able for sake brewing in which their protein content was low while the thousand kernel weight of brown
rice was larger than the contrast rice. Syu8207 exhibited a high value for digestibility, and Sy#8203 had a
characteristic of large maximum water absorption, though the water absorption speed was slow. When
the brewing test results were compared, Syu8207 showed slow fermentation although the water absor-
bency of solubility was excellent. The water absorption characteristic was high and the fermentation of
Syu8203 was also favorable. Both sake-tasting evaluations were better than the control. Although summer
of 2010 had high temperatures and Syx8207 had a high rate of waste rice, Syu8203 exhibited a high quali-
ty grain rate. High quality Japanese sake was able to be brewed in 2011 and 2012 using Sy 8203. Appli-
cation for registration of the Syx 8203 variety was carried out as Kyonokagayaki in March, 2012, publica-
tion of application was made in June, and registration was approved in May, 2014.
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HELET, BEEMEG BESRBRSB LI CICEEDR
RAEFHBALTHIE TS FORERX2EH LE
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ok EHEOTHIE SN EEFERE LTI,
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O [E8hELVEN] 25527V, —FTERX
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ThY, RNTY I BEEVLZL, HLES S
WERAET S EENTWSE Y,
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DBFIZAY) v PHBEKEW,

FEFHREOBEERRERE LTIE, #BRoaTA
K LR OB IV & N B EEIER T T4
BEEL?Y, ] BHHOS L DEEA—7—TH
Whh, HIETT Y FEEOERICKECERLTY
5. —F, BREHOFEHFMEREL RV, IhE
TEERERE LT, EEEXO K] %<
FERENTVD, TRTFREN [HARE] Bl
THEL, WEBELEL VDT, BER—HDIEE
—A—=TLPHEVLR TRV, ZO7HI2, BET
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EE, [EHOKTREOHE | #4SE, F
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L REMBIHRBEA —F—HLETh T,

ZTT, 2009 5, FHERHBMOKEDR, AR

11045 F 4 5

BHKESR Y ¥ —, BUTEBENESE - RREE
BB aem (et 5y —), mREHFIIASE
KER, FHFERTRS, SBETEFARRS L UR
REEHEOEFMNERET, K- 2T, EsEE
PENLERFEOTR® HMICRBREE/K L2,
BAEHICIN 8203 Rt ZBIEL, 201243 Bi2 [HD

x| L CREERSFHBEL, 20458 IcmER
Fani. REETIH, FEERRLEMEEDOR
RionTiHhR%,
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1. EFRX

20034E X b () BB ILBRERANIREL Y
7 —dbEERfgE L v & —CHER L, HER BT
By —THIE L, 6629, X 8152, 4X 8203, I
8207, YX 8230, 4N 8238, AX 8245 IV 8253 @ 8 Fifk
FHERALZ. HEAEL LT, BABBLIURIHE,
ave s ) FERLM (Table 1),

2. FEFREROPR
PSRRI, T ERMOKERM L 5 —TE
ML7zo BERBEREY 5 r8F 23V (TMOL) #%
AOVRENTRERES 70% T THXE1To 720 BEXK
O—AHB & CHALESITIE, BB ST 0
B L CEERFERREER—SITE " I2fev, REE
EHATERL 2o TORERISEIL, #H SN ZH R
H& RS-2000 12 & > THIBI L 7=,
3. IRIEEEEEHR

ANEEEERERRIE, K 12k CRAEEES
TER L7z, BRICERFB EHREE 70% T TH
KU, BXRKG 115% (ZHRERMEH Lz, BKIIEH
BEABEAA GEXEET70%) % AVvTHEMIC TR
ML, #RE20% CTHEELZ. KAEFED KZ06 (78

Table 1 The 11 samples.

No. Rice variety Combination
1 Syub629 Hokurikul 74/Chubu98
2 Syu8152 Hokuriku200/Syu6662
3 Syu8203 Syu6602/Yamagata30
4 Syu8207 Hatsushimo/Hokuriku200
5 Syu8230- Hokurikul 74/Syu6602
6 Syu8238 Aichil09/Hokuriku200
7 Syu8245 Kanto209/Syu6602

8 Syu8253 Hokuriku200/Syu6924
9 Nipponbare -

10 Matsuribare -

11 Koshihikari -
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% LEER) RHAVBEEBAAADOERAAAL Y TES
BEICEL, R0 CELMBICLIVERE

BB L 720
4. HREE
SHERIEEL, Fck 150kg TRABERETERL

720 BSKIZIZ, HEBREEAV. T, BRICIE
HEEREHIA FREET0% %H, H4620%
TR L. BALAE121% T, KEFEFE D KZ06
fai LER) RV BB AAOZERMERAA TR
BEE125C L L, HEDCEBAH
BEEEITo 720
5. EEns
REBEHAMBE 3L Y, FBHREE 50%.
70%, #KiL 810kg~ 2400kg, HA A 17% ~ 21%,
BoKEE 127% ~ 154% THEAL O A BT TEMEE
EEERL 72
6. FFHE
Ta—j, HAREE K-2, BE 73 /BE
REBRTFRTESITEC & D 1To 7/ R RBRESE
Headspace GCEIZL Y47 L7z,

wOR

1. 2009 FEEX

2009 ik, 8 R EER L, BEFH, EiEHEO
SEE B & UK 1.2kg TO/NEEBERERR % £
L77

S EEgK

Table 2 {2 8 RO RFUEABRERER L2 &

BRoBEMEL, HMH4H30H, BEHSH21H,

B HBEL,

60%,

AT TR TFEZ T, MR EEAL 5.20kg N/10a,
FEAE I 255kgN/10a, BEAE I 255kgN/10a, HAEHE
1% 4= 7 30cm x #F 15cm, 222#k /m’, 3K/ #H% T
Hoteo BERIZHH LA S RFIE NI EAEDOR
REE, RBOBF, aeh)X)d 10a L) ORBLRIL
EDFKE Do, FOPHTHINS8203 &N 8207, I
8230 1%, BHAKEH 10a Y 604kg TH o 2DITHF L,
684kg, 677kg, 678kg L\ ¥R d 10% L ELIRTH
o720 Im? H Y OFEIZDOWTIE, RTORFEN T
B LD LR NMETH o0, AREEE HET 5
LN 8238 LN 8253 #Ex< 6 RN S hole HIN
RRIRE LTCWB I Lhs, HEEEERERS LUV
WIEEEERRICIE, BAREBE LD 10% LB E 2
- 724X 8203, UX 8207, UX 8230 ? 3 Rffi % #ik L RER
WL 72,

S

Table 3 ICHEBEMRBORELR LIz, TKTH
BEix, FW3IRMED Ug UL THEABRENE L
DDKREPoT, PTHINS07A8262g &, mDK
EWEETR L. ZKRDBAREL 10% HEKROFK
BTN 8230 DS FNEFN101% & 31.6% L dEh o
Too EROBHMICEET 2HE THLHKME K
k=R, HALEED Brix 1%, IX8207 b &<, B
FTHEITRTWVWERTH L Z LR ENz. —F, I
8203 1%, 20 KA DS 249% L HEBER OH TR LK
Polebon, 120 FRAKIH31L7% &, YL8207 &
OAARBICRVTEP o 720 BARMEIZB VT 20 5Bk
BHFKEES, 120 FRAEFERFKREERT 20
ZOFERD SN 8203 IXEBFELRIZBVTHEDOREK

Table 2 Results of cultivation tests of 11 samples in 2009.

. . Heading  Maturity Culm Ear Ear number Yield Relative yieid Unhulled rice Ripening
No.  Rice variety time time length  length (Ear/m®  (kg/10a) (/Nipponbare) number rate
(cm) (cm) (kernel/m®) (%)

1 Syu6629 Aug’7 Sep.13 82 196 332 618 102 28,795 879
2 Syu8152 Aug7 Sep.11l 84 184 316 " 639 106 29,289 874
3 Syu8203 Augl Sep.18 81 194 381 684 113 29,083 91.2
4 Syu8207 Aug8 Sep.17 87 186 331 677 112 28,223 90.7
5 Syu8230 Augl0 Sep.21 80 193 339 678 112 28,851 919
6 Syu8238 Augll Sep.19 86 204 356 604 100 25,516 912
7 Syu8245 Aug9 Sep.24 79 199 344 659 109 28,799 89.3
8 Syu8253 Aug? Sep.11 81 186 309 617 102 27324 89.8
9 Nipponbare Augll Sep.21 83 20.8 337 604 (100) 27,862 88.5
10 Matsuribare Augll Sep.23 75 219 289 583 96 27,649 90.0
11 Koshihikari Aug.l Sep.8 93 188 370 597 99 30,902 85.0
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BILTHIEMMURFEL D VBESTH B LI ENT,
My s BEE G, IN8203 454.0%, IN 8207 A%
4.0%, YN 8230 #53.8% & xTER D HAM IZx L 0.3% B
HiEho o,

PR ERERER

BK 12kg CHBEBRERR T Ef L 2R % Table
4R L7z, BREE CHMERIL, B390g 2EL5
BELLBOETHY, ah ) OBRENEL, BF
RIFTHo 0, TRUNTIEIRELEIZE, -T2,
TN a— VERIE, IN8230 & HARBAT186% L& <
U 8203 & ¥ 8207 A5 18.1% & f&dro /e 73/ BRER
JX 8203 & IX 8230 2°09ml T & b & <, IN8207 %
1.0ml & B REBICHREWEE 2072, ZOERIE,

T EERBLZLDTH o, HRLAZND 3%
MEET 5L, BEBERRERCKESEr o7
DT, BREOED o 721 8230 % i X I 8203 & I
8207 %K L, BEOHERIML /2,

2. 2010 fFEEX
2010 XKL, BRLZ 2EMOREFELER

TBHEEDIT, BK 150ke THEFEE 2 ERL 720
ST
2009 FE I EH L2 2 R MICHIIBRIEE L TR IF

EMA723HT, BEEEEZRE L. £z, OB
W% FHER & EMAE R DT TEM L7 (Table 5)0
HEOHEMEIL, FHEAINEHEA4HA308, B

ZINIZHD Y VN EEEPHRMLEL ) &AL H5H21H, HMAEIZEME520ks N/10a, FEAE I
Table 3 Rice suitability for sake making harvested during 2009.
Brown rice 70% polished rice
1000 Rate of po’f;z;fng 1000 Rate of Water absorption . ::Eéd Digestibility Content of
No. Ri iet; i -
o R it e 0 O e Zmin lomin weer (Brio  (FN) RO T
% L T 9
(g) (%) (%) (g) (%) (%) (%) (?%)) (%) (ml) (%) (ppm)
1 Syu8203 253 48 748 189 155 249 317 359 86 0.5 40 447
2 Syu8207 262 59 723 188 120 301 323 373 95 0.5 40 449
3 Syu8230 245 10.1 755 184 316 276 313 35.0 9.0 0.5 38 451
4 Nipponbare 240 7.2 736 176 302 26.2 323 36.1 79 0.5 43 382
5 Matsuribare 229 2.1 747 171 19.8 26.3 314 355 8.8 0.6 44 311
*Water absorption rate of polished rice grain after steaming.
Table 4 Components of laboratory scale brewing sake in 2009.
. Volume of . Isoamyl Ethyl
No. Rice variet Sake Alcohol  Acidity :ggio Glucose sake ZZE;%;;; Ej:::él alcohol  caproate E/A
' Y meter (%) (ml) () e (%) obtained @ (ppm) (A) (E) x 100
(ml) & (ppm)  (ppm)
1 SyuB8203 — 45 18.1 31 09 03 250 140 55 240 06 0.25
2 Syu8207 - 50 181 32 10 04 252 138 6.6 243 0.6 0.26
3 Syu8230 - 40 18.6 30 09 04 251 139 6.5 261 06 0.24
4 Nipponbare - 50 186 31 11 05 250 140 6.0 241 0.7 0.28
5  Matsuribare -70 182 31 12 0.5 249 141 6.1 237 0.6 027
6  Koshihikari - 45 18.5 2.9 1.0 0.3 256 134 7.7 281 038 0.28
Table 5 Results of cultivation tests of 3 samples in 2010.
Rice- . . . . Good-quality
No. Rice variety transplanting Cr:ill););ng Hi;f:g M:iturlty Culznnlle)ngth Ea(rc:)lgth (kY/li)d) E(aé m/lmz’t;er grain
method by me ¢ g/10a ar/m (%)
1 Syu8203 Hand May.21 Aug9 Sep.17 82 176 644 382 65.3
2 Syu8207 Hand May.21 Aug9 Sep.17 87 16.9 625 345 384
3 Matsuribare Hand May.21 Augll Sep.21 84 19.3 558 358 59.6
4 Syu8203 Machine May.28 Augl3 Sep.21 80 17.8 630 326 70.1
5 Syu8207 Machine May.28 Augl4 Sep.21 85 176 570 297 40.7
6  Matsuribare  Machine May.28 Augl5 Sep.25 73 204 530 270 537
F10E FE 45 2719
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255kgN/10a, FEAE T 255kgN/10a, FHIEFE L4
30cm X #kMH 15cm, 2224k /m’ 3& /#RTH o 72
—HFTHMMEZ X, #EEHESA6H, BiEHS5A 28
H, HfEI3#EPE 520ke N/10a, FEAE I 255kgN/10a,
FEAE T 255kgN/10a, #HAEH B 15 30cm x BRH
24cm, 41 /m* Thote FHILEMBEIOY
HHIZBWTHIN8203 45102 L 1) DL RINE, ¥
BTRIEWHELE 2ok, 2010 FIXEDOFHRED
BETFBURR OB VEE L2 Y, ZORE9AH
BETREL 720 ZORBEERIDVE
BRBPHL  BEL, 1 EREROEEFHIHR
£ 235 RS ¥V MRD6LT% ICET Lz (BHKE
E FR2EE BEBCHEMLR- 201142
H)o 2010 %1, 3MHEE b 2009 FIZHNEDET
BRENA, ZWO 2 RFITHIELE L Y 2009 4
RARICINE B2 o 72 FiC, TREBERFEIL, I
8207 HSFHEZ X T 38.4%, IEIRHEZ X 40.7% TH -7z
DZxt L, YL 8203 1 FHE 2 KT 65.3%, HEMIELX
TT701% &E@WEEZTRL, YL 8203 i1UX 8207 12t T

Sakemeter

Acidity (ml)

Time (days)

WmIZZ o272,

BIRETH TRNEREIRE
729

ThbHIEVERSN

HEREE
EWBEILVWEETOESEEELEZET L9
W8m3thw,%UELowf%*¢wmﬁ$@
ExREML 7z, Fig LICEREE, 7LVa—VEK
BE, 7TI/VBEOEERLZ. BHEIZIN 8203
LRV U B THo/z0Ize L, IX8207 1225 H
THRBEOTLE 7V a— VEROBEMEL - & b
B ThHorz, RREEBIEX, THVI—-NVERML
LOHRIEE TN I -V ERINT 5 RREEEO 2 B8
TLEE L/ (Table 6), EREFEM% BEEMRE 114
TERUER, MREE REEEOLS LHIZBNT
H UL 8203 3E b BV EHi L 2o 720
BRICEBR Y 2 o7 2010 £ TOTKERENE
ol kb, RBEEEIC BT A FEEOE TS
BEBEEDPozZ Eh b, 8203 REPRKAREL LT
BIRL 72,
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Fig.1 Changes in sake meter (A), Alcohol(B), Acidity (C), Amino acidity (D) of test brewing sake in 2010.

®. Syu8203: O, Syu8207 ; X, Matsuribare
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3. 2011, 2012 X

EHEE

2011 4 & 2012 IR RIEEMAMB 3 EE A —
— UL 8203 2 M LI-E#REBEEL T o7z ZOKE
% Table 7I1Z/R L7zo SHTIZ 2 DIN 8203 ##k L
HARDOH AT, BRFE50% B LU 60% TH
KATSEETE & FCRISERE 2 808 L/2e KA TiE, 2011
12X 8203 # KB A T0% OFRBEOH#K & L T,
2012 BB R AE 60% DHKISEEE Tk L 8%
OEFIHER L7zo GHTIE 2012 4E12IX 8203 %, 4%
KA T0% OMRBEORK E LCHEA L7z, £iEE
A—H —PREREEICBWT, 18203 % Bk Ak
BRBRTHRAAZITY, ETOMARATT IV I—
WEHD168% LLE, BEEA 20mlEKKE 2y, e

eBEBEL, MORER, MURGERE, FOKAWSERIEICA
WLy, RFZEEORBEZEETRTHSL Z L2

%ﬁbf:o

S8 s LUREEE

Fig 213, X 8203 & HARMSOREL L, LKOH
BThb, BEE, BBESOXHLLFIELEY,
Table 2D#ER LY, T DIL8203 DEFIEHEMEE, H
A & B LT - IR 3 BRERWHAET,

BREHORE LHERITIRPRPEL, BEIL V., /-,
RBGESOHETIE, MEARMEIZETHLIEZNTS
5%, ZOIL82031E, 201243 I [HOEX | &
LCmBEESEHMEL, 6 BICHEAEZIN, 201445
RiCRESHE NIz,

zZ =

MATBUE AR - B EERMR AT RS f
REREWARL Y —LEFNAEL ¥ -2 FRLA8
FFEOF P, 8203 (HfES  [HOEE]) %%
EL7e [ROEE | ORE% Fig 313RT. [ROE
&l L) aiE, BREREIrSSEETARL, £
DOFEPLREENTZ, [ROES] ORI, HAHE
REVELDINIBEZRTHL T &, RD/D
ESERE S KIS BRIER OB RBE 60% T OB ERK
KHMWTWAEZ EPETONG, T, BARKE
PHROAERBELRVBLARETHL—HT, BK
BEDBRLITHEILLETONE, BF, HERE
L RGERE I 2 60% FEER 50% BEKIE, B

HOEKRBIZT H7-D125 - BEMAOBREREOEHE
FULEETLY, [KOEE| BRAPFELHTH D

EVIREERET L0, REBMZLIIESER,
BWOBKRIZT B EBBRHICE D, SHIZIE, ¥
YR EERVHAERLEVELRELTELS, XY

Table 6 Components and sensory score (total balance) of test brewing sake in 2010.

Amino Tsoamyl Isoamyl Ethyl Sensory score
No. Rice variety Type Sake  Alcohol Acidity Acidity Glucose acetate alcohol  caproate E/A (total
meter (%) (ml) (%) (a) (E) x 100 balance)
(ml) (ppm) (oom)  (opm) -1
ppm ppm, n
1 Syu8203  Jyunmaisyuw  + 3.0 182 23 15 06 0.7 117 0.3 0.57 25
2 Syu8207  Jyunmaisyu  + 15 18.3 23 15 05 0.6 124 03 0.52 26
3 Matsuribare Jyunmaisyu  + 3.0 18.0 2.3 15 05 04 118 0.2 0.33 26
1 Syu8203  Homjyozosyu =0 193 2.0 13 18 06 100 02 0.56 25
2 Syu8207  Homjyozosyw  * 0 195 19 12 16 07 103 03 0.72 28
3 Matsuribare Honjyozosyu 0 19.0 19 12 19 04 97 0.2 042 2.9
Evaluation of sensory scores was preformed at 5 levels (1, very good; 2, good; 3, normal; 4, bad; 5, very bad) .
Table 7 Components of industrial scale brewing sake in 2011-2012.
Brewing Rice variety Polishing -0t . Sake Alcohol Acidity ~mino Sake - Ratioof
Year company Kakemai Kojimai ratio (%) rice Sake variety meter (%) (ml) acidity mashing sake lees
(kg) (ml) time(day) (%)
50 810 Jyunmaidaiginjyosyu + 2.0 168 16 14 30 241
g S 8203 Syud203 80 1080 Jyummaiginjosyu  +40 175 18 12 22 285
K Syu8203 Gohyakumangoku 70 2,400 Jyunmaisyu + 20 188 19 2.2 26 295
S Syu8203 Syu8203 50 900 Jyunmaidaiginjyosyw + 1.5 16.9 15 15 27 36.0
2012 G SyuB8203 Matsuribare 70 1,000 Jyunmaisyu + 105 185 19 1.7 23 193
K Syu8203 Syu8203 60 600  Jyunmaiginjyosyu — 06 179 14 16 27 270

FE1oE F 45
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Fig.2 Appearance of Kyonokagayaki®.

A; Ear of rice. B; Unhulled rice and brown rice

7 XV BEOEY, MO WEBEEETE, T
DRTHEFEELKIGHERMZOKRTH D LF R o
HAE, BEEECKBBEOEES/ AL TWED, #
DEZIZDIEX D EEREHAMETH D, T2, K
WD BEMIZERMEOER CTH o720 T, [HOM
& | ORI OV TR 2 ER/ L TWi vt
Table 7 (2R T & 912, #REFRICH W TEBEE
EToREEA - —Td, BHOEEFHET S Z
ENTE, [ROME | 1%, WADPERILTHA:
O, BHORKRIIT LI ENEG THb, D720
B ABEREAT, (RO S | 108 L2 R L&
HarRdsZl ETENL, EELTRAEOHX % &
HZLHMEETHS LRSI NG,

— 5T, WARIIER S N o 7218207 b iR
EARRVWEWIFREEZE L T FEERDEIT S
EFREMLE TR ICITEREZET 525, EEOFEF A
EHREEL BB EV) ETIE, EERXE LTHEHET
&b, SHNIFREIM L o 7275, IU8207 & [HOHE
Elidaveh) LABEEORBAEKREA LTV, &
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Fig. 3 The genealogy of Kyonokagayaki.
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