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Grain-filling process

N
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e S eins
EYY g formetion
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(N+34°C)
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and starch synthesis
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1. (Wadt. a2019)
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Chr.  QTL  Position (Mb) Nearest marker LOD  Ad® R%(%) Donor References

1 qWK1-1 17 RM8068 34 29 89  Chiyonishiki  Tabataetal. (2007)

1 qWB1 154 RM7075 402 382 156  Chikushi52 Wada et al. (2015)

1 qWK1-2 363 RM5501 57 36 150  Koshijiwase  Tabataetal. (2007)

1 . 365 $13781 43 46 86  Tohokul68 Shirasawa et al. (2013)

2 - 44 RM3865 116 78 430  Kasalath Ebitani et al. (2008)

2 qWwK2 349 RM5916 38 28 93 Koshijiwase  Tabataetal. (2007)

3 qWB3 14 RM4853 890 839 305 Chikushi52 ~ Wadaetal (2015)

3 qWB3 114 RM4512 460 073 259  Hana-echizen Kobayashi etal.(2007,
2013)

3 - 335 340 0J24)17-NIAS_0s_aa03002564 70 10 185 Nipponbare  Horietal. (2012)

4 qWB4 280 RM3288 436 053 152  Hana-echizen Kobayashietal. (2007,
2013)

5 - 20 $1946 80 87 237  Koshihikari Ebitani et al. (2008)

6 - 18 RM190 86 56 241  Kokoromachi  Shirasawa etal. (2013)

6 qWB6 43 RM3034 1339 114 596 Hana-echizen Kobayashietal. (2007,
2013)

6 - 2021 P548D347-NIAS_Os_aa06000223 51 08 129  Koshihikari Horietal. (2012)

6 - 2123 NIAS_0s_aa06000223-0007020 77 04 196 Koshihikari Horietal. (2012)

7 Apql 259 Tak6166-3_RM21971 NA~ NA  NA  Habataki

8 qWK8 0.1 RM2680 36 28 92  Koshijiwase  Tabataetal. (2007)

8 qWB8 75 194 RM3181_RM3689 330 440 129 Chikushi52  Wadaetal. (2015)

8 - 153 NIAS_Os_aa08005271-NIAS_Os_aa08005354 68 08 217  Koshihikari Horietal. (2012)

9 qWB9 26 RM2482 763 020 60 Nigatawase  Kobayashietal.(2013)

10 - NA 50836 37 33 72 Kokoromachi  Shirasawa etal. (2013)

11 - 193 194 NIAS Os aal1012252-NIAS Os aa11003517 62 08 180  Koshihikari Hori etal. (2012)

11 - NA KT19 22 36 53  Kokoromachi  Shirasawa etal. (2013)

12 - 1.1 RM1208 60 61 251 Kasalath Ebitani et al. (2008)
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Average daily temperature (C)
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for foreground selecti,on, and O6Koshi hi -
kari 6 background selection was <carried
out to introduce the photoperiod insensi -
tivity gene from T4 Maasksegiestréedeseoheceitodors
into OKoshihikareiwb. This resulted in a n
rice variety with a heading and fMASveri ng
period similar to that of Taiwanese rice
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1. 67, 16
(%) (%) (%) (mm) (mm)
67 12%: 8.22 14% 4.7 2.8
5.2 2.Ph1 2.P1 4.8 2.6
201C
16 5.°0 1.°3 1.°¢ 4.8 2.%
67 112 18% 2 .21 4.6 2. 8
3.°8 0.P9 1.°2 4.9 2.8
2011
16 3.°9 2.b6 0.°¢ 4.8 2.8
*
Val ues of same column foll owed by
% | evel of | east square difference
2. 8
DTH- PH- PN SPP- GF - GW -~ PC - GCR .
Line-
days- cme no.« no.« %o g~ %o score«
TNGGB7+< 89+00¢ 1069+20¢ 114£1.14123 1231957+ 09 265+ 057 69+02¢ 5458220
Koshihikari 74+1.0¢ 978+22¢ 106+£1.1<804+2 1< 96 3+x06¢ 242+03~ 7+03¢ 69.3x 3.2«
85-1+ 873206+ 114217+ 122102108 1£ 6697 4205+ 257£09< 63x02+ T43£20+
86-196+- B4 7+06< 1119405« 108+1.1-1202+ 1197 4+ 03¢ 279+05< 6.7+04¢ T25+£3.0¢
B86-269¢ 84.3+06+ 109.5:£0.3« 105£1.5¢112.3+4.997.3x04¢ 279+ 1.0+ 65+02¢ T42+13¢
86-331+« B7.7+06< 113.7+1.1< 116+£05-105£2 4« 097 4+ 03¢ 263+06+< 6.5+02¢ TO5+£2 2
87-111« B87.7+06+ 1129413« 124+ 1 40106245597+ 0.2« 267+ 0.5 6503« 62729+
87-143+< B63+06< 1128+ 07« 11.7+01-93 6+ 14206 9+0 7+ 259+11+< 63+04¢ 67 8+£2 8¢
87-155~ B4+00+ 106+ 2.2+ 12+ 0.6+ 998x2 7« 96.9x03+« 268x05~ 6503+« T1.5x009«
87-233¢« B833+06< 104703« 111+£0.7+101.7+06<96.7+0.3< 259+04+ 65+05 662+18«
DTH day to heading, PH plant height,
GF grain fertility, GW 1000 grain weight,
mi ned ByasTtoey omet er .
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AspectDBi vefr siPrypyi-afg rice paddy. Rice has
ceseRi cPeoduct s served as staple food af
Hunyi Song kitchen, but also used a
Agriculture and Foadd tAgpemdy ,Hi€Cwewngn ¢ d aét sT.ai
Agriculture, TEXREIUWEWNE) ¥u adn et became mor e

100212, R.Tadb.wa@. to foreign culture influ

of the rice has graduall

ABSTRACT most traditional rice pr

with indica rice or gl ut

Rice has been t hseufrhests smmer mapedrf short

food in Taiwan. Evleirfye ,y ediirst rTiab wtaineers,e and

harvest-laBounti | 1.idnreneérse tbasdecline of r
: Corresponding email : | it ahunct
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we need to be creative and seek new use

cases of rice. The Agrjgculture and Food
Agency (AFA) has been working to pro-

mote the diversification of rice in recent
yearwsesl tjaponica rice as raw mat,e-

rial and grinds it into rice f1lour and guid
the industry in developing 1lvari ous rice
products for sale on consumer channel s.
The AFA promotes the popularization of
novel diversifying rice products through
the estafblnaswmmat emni al 1sldppl vy 23-2 4

chai n, talent training, |l ectlud 40 pr omoti on,
creative competition,9 etc.

KeywoRidese fl our, Japonica rice, Di-

versifying rice products

J J

90 %

(Agricul ture and Food Agency 2023,

Ministry of Agriculture, Forestry, Fisher-
i es Ministries 2023; Statistics Kor ea
2022)010 2021
59.5 :
51.5 ( 8 14 %)
72.8 56. 9
( 15. 9 2 2 %)
46. 2 43.0
( 3.2 7% 1)
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30% )
(Guar, gum)( Xan -

t ham) gu (Hy - 20%
droxypropyl )methylcell ul ose

Ahmed. a2016)

100 %
( 2)
3 J J
5 % 95 %
100 %
100 %
J J (
4)
3
( 3
10 % 30 %
. 50 % )
100 %
3 3 ‘
100 % )
; ( 5)
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a revVoede.6§ 2550 66.
Rosel |l CM, C Collar (200
Product-538.p.bR1Handboo

Agicul trooe AGaBeCy
of Food Product s Ma nu

FodBdd!l anc.e Sheet

htt ps:// eng. coa. govWI Iw‘?‘@vs.php’ﬂdzl

28 @& cesagd:5, 202301 h F, K Daigle (1999)
Ahmed 1, IM Qazi, z & t'eys Bflgr?@fﬂﬁ%?“b“

Rice NMadeesal s, PrJOCeAgsrlng ¢D@i1Chem.

and Qualltlyrcﬁhe_aklluatlp&r?

st Aoad.532¢538 . StatistlcsPeKroreapi(tZ&)ZB))o
Ministry of AgrlcuItQFSEnFSPQ§PPWOtr'eI9aimsRSrr

il es Ministries O§t2?t' CaBlalanncfeOrmatlc

Sheet . (KOSIS).

https:// www. maff . Yom&% /les dR2%Y s'tMt /! 2.

Ri ce Noodl es: Materi al

4tAdcedvsagd:5, 2023. _ _ _
Roni e ME , M 2Ha s hadt OarpsfloéyuilwatlmradPGa_dxm.-

affecting the propglltaingg'sogisd"?s?ge flour:
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(Gl yci ne&li)ndex, Gl

(>1) 300
50 16 %

Exploring the Heddlet &r yBehabiftist,s Tai wanos
of Rice sumpon per capiitmghas be
YuHs i n ",ChQhreonngg L i gradually. This trend co
Taichung District Agrreonttunal e REgseesidgm-cthibes
and Extension Statipong,tiaunci te opfroifhgarimpt i o
cul tur e, ExecutivealYuhact o€Chzoghwuabuting
County, TaiwarR, 515vEN8 TBariowann ri cédrgontains
and endosperm, therefore

ABSTRACT tegrity of nutrients and

ol ites. I n t-hel ateead mr iod e

Rice serves as trheesesatracphl eoevfeood héopast t
Tai wanesewi thtithendberrdi §ceder ednelmats act.i

*

Correspondy nlgere@addi:s. gov. tw
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such asorgyaznanmao | aredeongegestforrice is a hea

their capacity to rtddwnc e nsdersuhno ulidpibdes,p rpo oo

mote weight | oss, Ipewepld eblsothdasadar, and

enhance anti oxiodendeyemozQtmsessi.t yC&Dli yapled es
e

ric varieties,pliencludings Baabkbail edirri ce.
and redrrcbejnampédenolic com-

pounds, flavonaoi s, and anthocya

pl aying a signiidatciammit rol e in anti ox

and preventi ncgerabaMhietny and can

consideri ng dtelxe gllayrg'g)@jsc i n

types of riicteed suiche asfpPwn g9
e

rice, and @Ialrbpﬂésdntriaxem(o\,v,:p)
ticeably | ower valwue than white bread.
Parboiled ridoev iG3 domeldi um

depending on t he varieties anLd pr o-
cessing condi tviedmp,edand can be de

for T2D patiehtelanElolNeightJ con

l owi ng the f oloidnepypuabmi d gui de

l idhley the Ministry of Helagléaijnllgnd We | -
fare, the intervention of desjsiggned nutri -
ti-oal anced meals wjpHhy white rice as
stapl e food wer € servted t o hyper

|l i pidemia patients. The meals were ad
ministered twice dailgy, 5(d32y0521a week for
8 weeks. The hragsutlatsalshowed t

chol est er-oholaemgdt erDadl are sig

ni ficantlP<y0.rOeOdluyc,edan(d partic

i pant s’ body weight showed a degrggasing
trendtetmndg >1 yearqgg PropRBCLI Vaeg 4 % (
clinical studies hagve indizc(y?\Jltgaodzzt)hat a dail
intake of 300g of white rice does not 1in
crease the risk of type II dilabetes mel | 1t
(T2D) , intake of 50g of brown rice daily
can reduce 16% risk of T2D. They echo

the findings of exténsive data studies sug
gesting a negative <correlation between
rice consumption-andLobesity. All(mhd'é ev

AND Healt h)
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(PubMed) 6-8 %

(Polyphenol s)

(Oryz)anol s s
3.
A D E K
3 2. 3%
’ 0. 6 %2)
(Phyt ochemi cal4's)
(Bran)
(Al @eer bayer) A D E K
C
. E
( 3.8/ 100¢g
2016) 0. 17mg
B1B2B6
2 39.75
1 mg/ 100g 6 %
' ( 30
5.
. (Resistant
starch, RS) 173
4. 5%
’ 0. 6% .
76, 8. 2%
4-6 7 2-0
: 830 8 0-93 0

56 5 % (
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2022)

100 ( 100
20D20 1.-25 ) .
50%400 . 1.
(Dietary refer
ence intak®9, DRI s) . Hundemer
24001900
565% , ,
565% (Hundemer
25825 . al 19 Xi)m 40 %
250
91 434 ,
4 B ( Kieh. a2Q14)
. Justo 1%
| 46 | Lbl
p P PR ( Adi
(Leet. aponectin)
2019) ( J uestt. 0a2,016) 5 %
TGTC
(Perez
1.-4% . Ter neetrroa20G&H hart
84¢g
(Ger har dt
. et 1®¥1Y.8
20
(Rice 123%
AND Hw)al t PubMed
2000 2022 (Tocopherol s,
2,281 1) engls) (@ryzanol)
; ; 4. 2%
(Patel
PR et. a2004)
(Bile salt)
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(Fl av,onol )FI a
vanpls) (Fl avones)
(Il sofl avond®Ant hocyanins)

( Rutin)
(Gerlreardt (Myrigcetin)Quee

allto9&anl Bet.gadiO 0 6) ti,n) (Cyadin deriv-
(Li pase) ati veGyan-Bgl mc,osi de

(Peonidin derivat.i
(Ci uveltu2alllHBaet 2a11.5)
(PeTeznet o al
2017)
(Extrusion cooking),
(Cheent 2a0l1.5; etlanat .
2012et 280123 pt LDIR.O)

MasueraR®DILI) 3TB1
(Mol ecul ar chaperone)
pAMPK/ AMPKRCC/ ACC

STZ ( Feentg2®12.2)
b . -
( )
. 75 %
GLUTA4
. T2D
2 (Sut aeradld. 0 2 3)
c2C12

pl RS I-RS pAMPK/ AMPK
pAkt,, AKRK/ ERK GLUTA4
(F e negt al
, . 2022)
(Hydroxybenzoi cAMPK -Adbe&nosi ne- monopho
(HydroxycinnamiRhaace dgscyt i vated protein
(Fl avonoi ds)
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ATP AMP 10%

AMP AMP K (Gl ycemic index, Gl)
(Gl ycemic | oad, GL)
Mar et 28&I11.7AAMP K (Saeetdl®I19) Gl
AMP K 8 M,056,0
Gl
ATP Gl

b-oxi dati on

Gl
Gl .
. (type -I1 di abe
tes mellitus, T2DM)
(Autophagy)
AMP K ATP GI Wol eve(rl98618
5
(I'nsulin didiapenesnt
mel | i tus, L BDM)
. (Ndmsulin dependent
bees mel |l itus, NI DDM)
Gl 100 Gl
83 (1®60.01)

6 7P<0. 01)

L

Larsen 2000)
(Li pase)

T2DM
. 9 T2DM
4 ( WB)
) 3
( NP) (TP)
. ( PP)

50
20109
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(MeanNSWBLt (TC> 200mg/ DI (TG) >
626N80; NP: 335N43200mg/ RkL7)4N53; _PP:
231N37mmol;R<D* DOAMiI .

Gl NP 55TP 46PP .

39 PP NPP<(0. 05) s s
(Di fferenti,al 58
scanning calorimetry, DSd): 1
- - ( WR) .
PP (Retrt dqd®BR), (JBR)

dati on) (Amyl opectin)

(Amyl ose) 100¢g

Gl ( WR) ( BBR)
(JBRB .
HACCP
3
) 5
8 . Q 48
202020 (Visit 1, 2 and 3)
18
2 7,%
11L%  26.% 107
1.72.781.43.47 L4545,
L, 1.36l. 43
: 0 8
J Tg:
3 ( L D) (Catei ni ne)
TC 17.7 mg/ dl
2018mpco. oDIC 16.2 mg/ dlI

P<O0. 0@Xx)eatinine. 03
mg/(B40 . 054 2)

( (TC) >
200mg/ dL) ’
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o 93 % 220
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expectancy, HALE)

GDP6 5 Gl

(. ) ) '
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1. -21091963

(kg,
Year over w ObseiConsumption of ri

ita per year

24BMI 27 BM1 27 Ri ce Wh e a't
19939 21.5% 11. 8 6 & 9 30
20@9 0 25.5% 17.9 50 9 3B8
202D 1 22.8% 23.0 45 3B8
2 . (

2016 N5

(100 ) ( 9 ) ( 9 )
(kcal) 364 353 361 387 406 362
(kcal) 355 352 353 379 388 338
(9) 12.5 14.3 132 11.0 100 126
(9) 7.4 6.6 11.0 137 109 141
(9) 2.3 0.6 2.9 74 102 2.6
(9) 0.6 0.2 0.6 1.1 1.9 0.5
(9) 1.1 0.3 1.6 2.0 1.5 1.5
(9) 76.6 78.2 713 659 674 69.2

(9) 4.5 0.6 35 3.8 8.5 11.3
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2016N5
( 100 ) 9
E
E 3.98 0.17 3.25 3.21 3.69 3.50
U E 1.68 0.14 1.05 0.36 1.55 1.65
U 1.51 0.14 0.81 0.02 1.30 1.27
b- 0.08 0.00 0.02 0.11 0.24 0.56
o 1.36 0.03 2.30 2.87 1.46 1.60
U 1.04 0.00 0.12 0.20 0.69 0.07
B &C
Bl 0.33 0.06 0.53 0.43 0.50 0.41
B2 0.05 0.02 0.11 0.13 0.07 0.10
5.43 1.05 4.49 4.97 0.83 5.39
B6 0.14 0.12 0.42 0.22 0.09 0.27
27.1 12.3 69.1 62.2 61.1 73.3
C 0.1 0.0 5.0 0.0 11.9 5.1

mg/100g
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4 . (visit 41) 8 (vi,s3)x 2

Pval
Test results at ba¢Visi Visi VisiVis-B
Me an

HbAlc ( %) 5. 5. 5. 0. 4

TG (mg/ dL) 149 155 157 0.6

TC(mg/ dL) 228 215 211 0.0

HDEC( mg/ dL 60. 57. 5:{ 0. 2

LDIC( mg/ dL 14 136 13 0.0

BUN( mg/ dL) 13. 13. 12. 0.1

Creatinine(mg/d 0. 0. 0. 0.0

AST(1 U/ L) 25. 22. 21. 0.0

ALT(1 U/ L) 22. 20. 20. 0.1

BODY WEI GHT ( kg) 66. 65. 66. 0. @

BMI (kg/ m2) 25 25. 25. 0. @

AC (mg/ dL) 98. 96. 98. 0.9

e GFR (ml /3ni n 89. 91. 92. 0.0

systolic blood 129 127 127 0.4

diastolic blood 80 77. 77. 0.2

CAP (dB/ m) 266 - - 261 0. 4

Liver fibrosis 4 . - - 4. 0. 8
Abbreviations: gAQicofsa&st iAlg: blad@achi ne amino
aspartate aminotransferase; B MI : body mas
controll ed attenuation par ameter; Cl : (
Gl omerul ar filtration madglegabiHbA1IEDL: dliygdo
|l i poprotein; LDL: | ow density | ipoprotein;

TG: triglycerides.
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Devel opment andl ocMul i ¢pdres. Many inter
Utili zation of tmaeerRiad &o HBidnide tNy. 1"
Yoshino No. 1 were previously unknown
TaPing Hsuan, ChiaShing Huang, er ed, and these findings
ChingMeng Tseng, Yd&iun Fan, i and published in the boo
Hwa Du, Yuele C. Hsing, FwJin Wei, 1 Ri ce. " This article wi
JuiChia Lee new discoveries related
Hualien District Agricultural Research 1, " i ncluding fernadi ng t
and Extension Station, Council of Agri- househol d registration d
culture, Executive Yuan, Hualien f ami ly, who brought " Yos
County, Taiwan, 973044 Taiw& O.C. Tai wan, and exploring t
"Yoshino No. 1. 1t wildl
ABSTRACT records of three instanc
No. 1" was offered as tr
The rice varietyEmpesbi dafr Nogpdmhei Japane
one of the earliesltonswdcegsaf,ulwi ddpdriecaur
rice varieties develhaped h&ndicuwsltt itvatbhad ei
Tai wan for over a dtatnead eidn ytelae sr iacned eixsper i
still actively culHuwalaitend DtyatfisornmerAs tamd T
available to consumemnsn., THWesHualoi &m.Stld- be
ti onbeeans acti vely irmecel wed iienegrs e amd etah,e hHugah

preservation work
focused on purifyi
variety, providing

sacuwlg htasafd e cibfyi palilvyat e
v rtetde b"yY oasfhfilnuoe fNto . ¢ dris um

gittiong) oaad ftrwmasseveaen

terested in cultiv&teendeahsati ridratthe ianen -
tinuous existence ddfast hail s ov areieent yused as br

According totl ostatbhreet deesyariebaek; and
|l ieved that "Yoshi gooNomd DT WwW&sshraoghNo. 1
to Taiwan and i mpr owe dnabnyy Jianppaonretsaenti nr-i ce \
mi grant Aoki Shigeman,| tsuwahs ad sdaknowg 67
as the Emperor's rihcghl gf freergeadr daesd aad r a b uta
to the Emperor of Jmemkam, aslatkleodah itnlge the- J
tails are wunclear.erTa dnud tserrv eudn daesr stt haen dma
thesthhiry of "YoshinbahMousls&akehehhwmal -Zui ko
ien Station commi skKkadioxerd. hBrs. bFeaenn Yaonf i r m
Jiun, a historian, "YoshssosNoinlthesraspar
and established a ptgj eaantd tde @amntod ex plssrbe e
relevant historicaldicacordse awadi enites vi ewT
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This article is mainly ®das¥kdd on the
book "Yoshino No. 1_Rice" publilsed by
the Hualien Station, i ntroducing newly
di scovered hi storical material s about
Yoshino No. 1. It delves deeper into cer -
tain details mentioned in the book and
al so di scuswssteis| itzhaet i roenc eonft
Yoshino No. 1 rice. .

KeyworHRise, Yoshino No. 1,
Yoshino Vill age, Japanese
i mmi gr ant vill age, | mperi al
Grain Fields, Emperor's rice,
Mul ti pl e Satkiel,i Zlati on,
Amaz ake. .
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4.63% .

. 127.78
3.2%. 9%
93. 7%4. 3%
2,236 1,465
6 5.0 % 459 20.53%

The Current and Future De-

vel opmebhitverfsisfei ed UABSTRACT

of Ri ce

Chakoai gLi an The rice industry has

Hong Yuan Rice Facpargti Payadyv alrotwange among

ship, Changhua CouAtgyobdon0dg8toTaheadi ffere

R. O. C. it can be divided into t|
ponica —rice, I ndica ric

Correspondnhg@satacl com. t w
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rice. Ri ceompseti aciomgdr pmoduct s i's 2,236
We s t-=etrynl e, f oedaunsumwhi ch 1, 465 metric tons
tiofih rice aBhearteafbd reiesf opale- hi ghest ,0%account i
icies are adopted ffollodhede byrodeet nomdl| es
n the production ®fded5%BQndnettoi €t rtecigd hemc
he promotion of r i2de 58r.t h empcoorntssu nopft iporno c e
i de. Due to the dutter dmatvendtiund e adfmpraicde
here are di fufterleamet@aewayspdinon.

der to examine theDuwe vteo stiltie eidnawdanVverziaen
ion of domestic riaoe iumabéeento ynearns,t htehid
rticle wild@ di s cucsfs sdudnme r € o mearkii n@gn ionfnov:
roducti on, consumphaonge,andhagicensumpti on

O T 9 - o0 " »n —T O
=

essing, and pr oposlehetrhed oirnep,r oivie niesnts Wlgge st
rection of domesltii-turecepdiveprsehagad, beo mu
zati on. tinue to reduce product.i

The mainstream ofiomcei peodenctoonage i nc
in Taiwan i s Japoniscuanprtiicoen aatd tsh dliec @ rarsiuang .t
The ratio of gl ut i gowiudcke rriiccee @fr odapsar sabe
type and glutinousandceonsfumpdiocna tgpenves
4. 63%, which is sliogpgmehy bBndhdrvehanfibadtu
of I ndica rice. Thpr odtptwuus. of l ndica rice
fuctuates greatly fKreoynwoyRedese it Bd yetarpod opr o -
| owed by Indica rice (| creg)sDanmgdr gkeutuitndus a

rice of Japonica type, ard.rtite most stabl e
out put i's Japonica rice. Il n recent year s,
t he average annual domestic supply is
1,277,800 metric tons, the ratio of annual
procgssice to domestic supply i s

mai ntained between 3.2% and 3.9%, and

the ratio of edible rice to domestic suppl)
is maintained between 93. 7% and 94. 3 %.

It shows that the ratio of processing rice
and edible rice to domestic rice supply 1is
very st abunret. olfhecearneoal s used

for processing is highest with wheat, fol -

| owed by rice. I n £8£§n4t5 y4%ar5205111e aver -
age annual I mport ﬂgaagit'y of é)r4ocessed
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