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‘Betahealth’, a Covered Barley (Hordeum vulgare L.) Cultivar With High B—glucan
Content and Lodging Tolerance
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Abstract ‘Betahealth,” a new high f-glucan covered barley cultivar, was developed from
a cross between ‘Betaone’ and ‘Dahyang’ at the National Institute of Crop and Food
Science, Rural Development Administration, Korea, in 2023. ‘Betahealth’ was bred to en-
hance the cultivation stability of the high f-glucan cultivar ‘Betaone’ while maintaining its
functional properties. Regional yield trials were conducted at five locations between 2021

RDA, Suwon, 16613, Republic of
Korea

and 2023. ‘Betahealth’ is a six-rowed winter barley cultivar with a vernalization type IV
growth habit. In the adapted regions, the average heading and maturity dates were April
22 and May 28, respectively. The culm length was 79 cm and the 1,000-grain weight was
32.3 g. ‘Betahealth’ exhibited resistance to Barley yellow mosaic virus and strong lodging
tolerance. However, it was susceptible to powdery mildew and cold. Grain quality demon-
strated that ‘Betahealth’ had a waxy endosperm with a low amylose content (3.2%) and a
high B—glucan content (14.2%), which was higher than those of ‘Hyeyang’ (5.2%) and
‘Betaone’ (12.4%). Additionally, it revealed superior cooking quality with higher water ab—
sorption and expansion rates than those of the other cultivars. The estimated glycemic in-
dex values of 100% barley and a 20% barley-rice mixture were 41.90 and 42.92, re—
spectively, which were the lowest among the tested cultivars. The average grain yield in
the adapted region was 511 kg/10a, which was not significantly different from that of
‘Hyeyang’. Thus, ‘Betahealth’ is expected to be a useful functional barley cultivar due to its
high B8—glucan content, favorable cooking quality, and stable agronomic performance
(Registration No. 10754).
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s e)(Hordeun vulgare LYe 7197 70008 A 25 AGold 7198 A9 /¢ ohE A 45 F st
LA QTh(Kumbhar et al. 2025, Pourkheirandish et al. 2015). OFEol| A AujF O 2 £35}1% = IHo| A o]4to]
A F2AA 9= vIEHd(non-brittle rachis) FHAE G55h= 5 F8 54 FEo] UL, olF AlA
A2 HAtE o] AQuiE ATHGuo et al. 2025, Poets et al. 2015, Pourkheirandish et al. 2015). @7 EZ|= 4,
], 2540} S| AA 4 Z&E F shH=E F83F YA E Aot e (Kumbhar et al. 2025, Yu et al. 2022),
FHOME AT AFE T4 571 A5 SUHE 9t 8 FEZ H7ME QIth(Park et al. 2023, Yu et al. 2022).
A AA Y] B FE2 715 At W Al2E Hotz o] gH I ot T A EO Higt B St
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A7 NFA Av] EHE SHAtof uet A8 HE| 9] AR 71X 7F &3] =oAL AT Geng et al. 2022, Meints
et al. 2021, Schlérmann & Glei 2017, Tekin-Cakmak et al. 2023).

Hele 57 7I2d 84 Aoldw HEREFHB-glucan)S 7 55 &wste 2 F stz °*EJW
UTh(Park et al. 2023, 2025). HIEFZ T F2 S 8G9 A2 S5 o] glom, E}c’k& A8 752
UePATHMartinez et al. 2017, Park et al. 2025). £3] ]9 HERESFIIE @& SYAHE 555 Z4AA /3@174]
A o] 71o43tal(Schisrmann & Glei 2017), W 8= &< 7HAdsto] tiAbA Z‘i Ty S HEe

202 BEo] gthWang et al. 2016). EFF HU] £AOIE BEE S/ Eud 4g sjAsis
SRIE|RLOB(Mio et al. 2024), 4% W 45-S olAIsto] T TelolE FHH FFL AL Ao &
QIT(Abumweis et al. 2016). 0|2Jgt 7]%-40] FBHHOR YT vt vl FDASH 9 EFSACIAL B2 wEfEet
o] A% %ol Higt FAE $9l5tAtH(Meints et al. 2021, Tekin-Cakmak et al. 2023). 3tH, K9] HeZE7t
TFe A wART ofyE Au &, 714 27 9 AM] 0 M E IS T Aem dHA At
(Khaleghdoust et al. 2024, Suriano et al. 2019).

oA Wer2ETIe] 7153 F1A7} e] LeARA sfelolAe 17154 Rel S o] A4FHoR ojRolAn
Qltt. JEFOCE T59] CSIRO (Commonwealth Scientific and Industrial Research Organization)ﬂ]/\%“:« gt
BE|RT o So| WERR S AQHE W nse 5 tel Aol4 %S $93 BARLEYmax"E /sl

71678 A3 A skl tH(Aoe et al. 2019). D2of|A= AlA] HEZ wax 4R} amol S Ajtolo]
HEFZE7E S 9F 13.2%714] FAMAIZ] ‘Fukumi FiberE $-4J5}% © ™(Takahashi et al. 2025), 24 BHIE
FTHOE T 7154 B A ddiE 98 &5 882 =Y & e ARA AN e oA SISkl itk (Bayer
et al. 2017, Shimizu et al. 2025, Yanaglsawa et al. 2011). IESH Euje} 9HE FAo2E= 844 HY 7|&S
2&sto] Hggy d 1754 ES AR IS A%t A= EEshA HaEal Qltk(Gerasimova et
al. 2020, Poets et al. 2015).

ZUolM = HERE S Fgo] w2 AR F5 HEr o] /EEH Ve AF aAE E8H] gom,
=ZU3E 94 5 gokst A7 7ls4do] s vl Qltk(Islam et al. 2021, Lee et al. 2025, Park et al. 2025). 184
HER S 7ol dof Al 717t Rt o] A TS| g ARl e A A FE FH ozl
UM EFE %3717} Lo o|mAt 2 A FGof|= of2fFo] Atk(Park et al. 2025). °]°f 7|E& 7|54 EEl
Hetd o] S AT AES HEdA Y 54 At 8 5400 dish avfstaAt gt
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HeRdA dHE 5 45 At A9HIAES EEEFS FF L vlwsto] 522154 He] A
sto] sttt AE Auie Y, A, -4 GEE Al A, diFolA sk AT HAS
Z04mx4mx6F, FEZ 1.5 mx5 mx 192 517, G 3WECF wix|s}Htt. TF Al7|&=

4 109 14¥, A3 109 20%_1, 4 102 16Y9, AF 10¥ 24Y, o+ 10 27¥0] 7, 2022 ¢ 10¥ 209,
93 109 269, =4 10€ 21¥, AF 109 249, g+ 10€ 25¥0]%loH, 20239 ¥ 104 25Y, HAF 10€
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262, 27 109 219, 35 109 259, T 109 24oIQIEh. 10 aF WEHFL A2t AN 14 kg, Fel2h 2AGA
17 kgO.& Aot

SIS U 42 ZA}

WEb A 0] 5P E AL 2021904 20239714 39 B9 ARG, B, 2H) @ FHHEER, O 57
Aol 2ABYTE B NS 1% A4S D SrEA, WEA ZHﬁHZiO““ 34 59 gue) BEES AT
Hliste] Siueb& ATRA HAVIZRDA 20120 wet 2ASIGCE WA, A% EAS 1, 54, 247
59 ZABIAL, SATHALE F4 B T U HAsle] WYS, 2lHF 58 &

o=
0 mm S B 24, = AYLS AAT 2204 1,000719] EA 9 1 L9 BAE Z4stgon, £ H4YS
o

o,

4 7tE 9Jo) WEFEAS WERS 2004 RYATSACAR)
Wz Aol AT AKEAL FATTIE ATRAF B4R Wt 1, 49, 847, 4], 1594,
2 AES ZASA.

‘WA O] YA HE|-ErRlo]FHlo|HAH(Barley yellow mosaic virus, BaYMV)¥} 37125 (Powdery
mildew, PM)S EH|Z AL Hlo|HAH E4 AAS A5t oj A== FE1(0), 10% T9H1), 11~30% (3),
31~50% (5), 51~70% (7) 71% ©JAN9) 7|&o 2 YERH o, 39 ket 4 Ale Alo]of] X ARSI A} LS(strain

1), ©}4Kstrain 1), F5(strain 1v>o1w 2AVS HlEra o] Bk Y oa% 2%01 317] 915) she

A9 BUE REA G4 BRALD, 0 AES FEY0, ML 80), 2 YIS 0T A 9O,
SIS AT W, FUD7A W), Y L FUY AT Y, Y L 499 } | A ), F A

A )2 BFstel Bt

AARE & W 42 471 A" AFANA 109 Aol BFkL, ol53) 39 ¥5 & LAFE(h=

ZAPSLSTE T AL 4Tl 35 B ALAe|er RAE A0 AASAT, 1HE BEEST S 240
A E), oA LA )le] sastck AY s F7F 20T, ofgE 1SCR 24417 B9 F Hesiln, 779
A5t AQ AA 45 VIR0 B4 (1, FHF~-V, F0E)E WA
240 2 2 ol HY K| 24
Ao 223 FROT ieo] AuE Fulstglon], BHA g -ZLOM AR, T ghe Basiqi.
ST ATME ol A U HEFFRI I, W, HNEY(GEESE, W), HaE Axg Solsielth
R ¥ 3 Ausge 712 1&%%7& ol e—gum Fef A @w 54 2% et Foikos

3
FHloF. S S A2 UARA 7](US/Variomax, USA)—— ]ﬁa}oﬂ gﬁ 3 & A4 sheko ;mcmx]_
o]l8 EA35F 3} v|wsle] AojA HAA S (conversion factor)S Z5ko] AT ARI} HEZET IS
Megazyme AF2] Total starch assay kit ¥ A-glucan assay kit (Mixed linkage)= UV spectrophotometer (U-2800,
Hitachi, Japan)& ©]-85l0] S34%(510 nm) 4513t R M= Kett (C300-3, Kett Electric Laboratory,

&
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Japan)C & 33| ZA3}9ct. Haja AF2o] M} MAA(CR-410, Konica Minolta, Japan)E ©]-83}o] HL (L),
SHAL (b, yellowness)S 2415199 th FHHEALS Shinjiro et al. (1965)2] B o & T=A3t EE'J” 5 g& 20 mL

D.W (Distilled water)7} Eo] Qi HAARE] 4 F Hu@)E AL F ARS G SR EFERAA
do] 3548 AASA. 0% L 100 mL Bl 93 B B 80 mLE Ho] ATu)E FAR P F 150C

Az]o)A 4087k HNSIIT FukEl ARE AW 2712 103 AE AAT thS 71201A HAd] Hol 108 F
2AbE 258 5 01 A% 20 mL DW7F Sof 9l WA UHE0] $7]1 B30)F Z43heck 100 mL 1A}
27)(75-800)0 o] 16412k AXAZ F Aol dAlAlelo] U 308 F FAS Agick.
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In vitro A& A38-2 Englyst et al. (1992)9] ®'H-& W slo] X519}, Porcine pancreatic a-amylase (Sigma)
045 g& 7 4 mLof| EA7|3L F4EE](1,500 X g, 128)3F & 2.7 mLe] A5HES S}l 0.3 mL amyloglucosi-
dase (Sigma)ZE H7I5l0] ¢/ AS AR5 2 AE AJE 100 mgo]] 4 mL sodium acetate buffer (pH 5.2)=
S5stH A 1 mLe} $89E(A 74 4 mm) 15715 A7F519] 170 rpm .2 wHSIYLE Algs

)

3H3 LE Foto] 80% oflgh=3t &351% 0, glucose assay kit (Megazyme)E ©]-&5}0]
FZ 519 S H glucose FS HIFOE HE 7eEo&S AR oM, Goiii et al. (1997)2]
HhHof wet oA} d x4 (expected glycemic index, eGD)E A4St eGl= 71831 X 4= (Hydrolysis Index,
0]} eGI = 39.71 + 0.549 x HI 2|0 & Al&5}H}.

o

fu

AAA A TR TP HERA R 2y £ 229 H457] 95t 2025WA YUe £ Szu
7hEsto] WelE27l kS EAetgth 9 A|F =4 7|(TMO5C, Satake Co., Japan)S o]-8-sto] Y ZeF ojju
L =
— T

2oz =ASIRloH, 24 =4 AEFolA dojdl HEe 24 o He=

==

—_

r&"
i
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20%, 30%, 40%S A|AsH:=
B4 Az ARESHATH

TS FANEALS =HEE A ARE ol8siaL, FH & HEEEY 4T HaE Brish] Hst] 59
w4 Ae|7e] Ame Fuke T A% Basto] Ame 2Aslo] RAGIelh WEFZ 27l L pglucan assay
kit (Megazyme, Ireland)E ©]-85}o] A|ZXALY] tfHFdof wat A5

% 4011

4 24

o/l T

WL BEES AF, BT e 19 5Y4 91 U 99 £ 54 vl BN A2t
S Q0 9 A Ye 2 BAR S8 DR 5% RU5F(p<005) StolH 27 rteste} Y79 t57(Duncan’s
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multiple Range Test, DMRT)Z ©]-&3]] R AT E ¢oj(R Foundation for Statistical Computing, Vienna, Austria)=

BAshqr.

S48l
2012 HEFERRE o] B2 AP F5 HErd' A of At AEE TS AL wEBHAT:. 2013E ]

F2 AT T 2014490 Ado g F,2 A7 201585 E 2017E7HA] Fs-Fs AEoA g R o] 7351HA
AEA| o] 53 ASS Al AYH SFASS 2018Wof= AH[THFHAF(OYDE AlF & EAO]

[e)

= [¢] TT o= U=
94 IC12001B3:21 A5S ALSgich. Al o] AB-L 267F A HAB(2019-2020) F S54o] Q1]

AF528T° 2 ATEE Holsteirh o]F 20219 HE 2023W7HA] 3A7F G2 =) AR AFE E o 27) 29,
A2 AR 59, 4, FF 370 A QolA AFHGA DS HIATHRDA 2021, 2022, 2023). 71 A3}, 35283
+ 2023 AR5 AEFSAHHA] AOE AA HEREFIE Tfo] WL 2o et WEdA R st
15 FHIALY AHAHARE AA 20259 AEAZSEHITH A 540 weh FFEHIFEYUR SEETER
A107545) =]t 543 BAE EAISkoHA Fig. 13+ Zh.

Year 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 | 2022 | 2023
Generation Cross F F, F; F, Fs Fs F; Fs Fo Fio | Fu
Dahyang —
1
2 1
X —IC12000—— B —— 3 — 2 — 1 —— OYT"  PYT — AYT" — RYTY
3 2
. 3
Betaone [— Betahealth
113
Process | Artificial cross Bulk and Pedigree selection Yield trial Regional yield trial

“OYT: Observational yield trial, "PYT: Preliminary yield trial, *AYT: Advanced yield trial, "RYT: Regional yield trial.

Fig. 1. Pedigree of the covered barley cultivar, ‘Betahealth’.
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Table 1. Vernalization and morphological characteristics of ‘Betahealth’.

Seedling Leaf Culm Spike Awn length
Cultivar ~ Vernalization” .
growth habit  color Width Length  Diameter Type Density Length Brittless
Betahealth v Erect Green  Medium Medium  Medium 6-rowed Medium Long Moderate
Hyeyang I Erect Green  Medium Medium  Medium 6-rowed Compact Long Moderate

“Vernalization type: I (spring type), IV (fall type).
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Table 2. Heading and maturity dates of ‘Betahealth’ from 2021 to 2023.

44 2393} 44 30d0lRloH, FFEL HEE2 5Y, A2

Y =3{CH(Table 2). ‘HEFAA9}

Heading date

Maturity date

Field condition Location

Betahealth Hyeyang Betahealth Hyeyang
Jeonju April. 22 April. 19 May. 28 May. 22
Paddy Daegu April. 24 April. 16 June. 4 May. 31
Mean April. 23 April. 18 June. 1 May. 27
Suwon April. 26 April. 22 June. 7 June. 3
Cheongju April. 24 April. 20 May. 27 May. 22

Upland
Chuncheon May. 10 April. 29 June. 21 June. 15
Mean April. 30 April. 24 June. 8 June. 3
Overall Mean April. 27 April. 21 June. 5 May. 31
Adapted region Mean* April. 22 April. 19 May. 28 May. 22

“Average value across adapted region (Jeonju).

@A)

Fig. 2. Comparison of some traits in ‘Betahealth’ (Left) and ‘Hyeyang (Right). A: Plant heading, B: Plant maturity, C: Grain, D: Cooking

property.
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Hebloo] R 8 SHTHRAE Table 33} Pk, HeREA ABA HFL 70 cm, EXEE AU (8
cm)} BISSHEON, 2L 58 emE ‘HF @7 cm)Hrh 71 Wolgiek. WAL Mg Sgoh 15Y 4L 242
57870, ST (662N, 5/t Bttt ek S YFL 323 g0 AF(3L4 P} WIS POl
o, YElFL 649 gOF ‘S|P (686 )Tt M]ZBHAKFig. 20)

Table 3. Agronomic characteristics of ‘Betahealth’ from 2021 to 2023.

Culti Culm length Spike length No. of spike No. of grains Test weight 1,000 grain weight
ultivar (cm) (cm) per m* per spike (g/L) (8
Betahealth 79" 5.8 578™ 57 649™ 32.3™
Hyeyang 78 4.7 662 55 686 31.4

“Significant at p<0.05 by t-test; ™not significant.

g H Al A 54487 Al TS Table 40 et He] 8 Hio|#HARR] FE A0 TR (BaYMV)>
Polymyxa graministt= A o] 98] wi7fi=o] Y9 7] 49 WA 9 sy} Y=o, AER AW Q] AAo]
A F=]o] BA7|7HA] A &E|o] S5 2o & FRS nRtty A4 UchZhang et al. 2023). oA % 1980 TH
o] A& 0 g2 WS Q1o (Lee 1981), F= HHAIHY He| AR oA TAYZ0] EUTHPark et al. 2005).
A A5y 204 o ALE 2ARE A7, JAk(strain MDOAE SF () 22 Ag/dollon, 7|e
UF(strain 1), ZF(strain V)O|A&= 25 00]itt 372 (PM)S Ao & 718421 Blumeria graminis f. sp.
hordeio] 2]3] @ AEl= HOoR 7|2 12~20C 9 23lolal thEEt 71504 G245 WA, 37]1E B8 ZA
HjAto 2 Ho] SRAME]H(Tratwal & Bocianowski 2014), ZFY A] F3Hd &8 A5F U ZoHAE 23S A|3)5}7]
W&o Fdf| 30%2] +F HAE oF7|3HH(Novakazi et al. 2020, Park et al. 2026). 279 AAS 99 52
g A BAe fEele] o) RS gl A, Wekaae HF wE W z#w% selstoict.

Al A = A7) AAAGA A S8 Yot EAAAAL HetdlA’ 59.2%, 5| ‘HEtI A7
2900 oFeh Ao UEhith 2fde Aol AY 2o By 4 AT FASALY HﬂE@/\’ﬂ 00z
Aozt o] 2ol Zet Aoz vehge.

01-\-'
_4_,;

Table 4. Resistance to Barley yellow mosaic virus, powdery mildew, winter hardiness and lodging tolerance.

BaYMV (0~9)*

. Powdery mildew” Winter hardiness® Lodging tolerance™
Cultivar Naju Iksan Jinju (0~9) (%) (0~9)
(D (I (V)
Betahealth 0 2 0 Susceptible 59.2 0
Hyeyang 0 2 0 Susceptible 2.4 1

“Investigation at viral infested field for three years (0: Resistance, 9 : Susceptible). BaYMV means viral disease by Barley Yellow Mosaic Virus.
Disease incidence induced natural infection at plastic house at Jeonju for three years (0: Resistance, 9: Susceptible).

*Winter hardiness was tested at Yeoncheon from 2021 to 2023.

“Lodging tolerance was investigated in Suwon and Cheongju from 2021 to 2023.

HEFA A e} HEt o] FSEAS Hlwgt diK(Table 5), 7] 247 49 2197 49 279 = HeRdA 7}
64 Jr= wW3ton, 457k 6¥ 192 et v 59 @ity P2 HErd A7) 86 cm=2 HERL'(95 cm)
oie] &don, 42 242 6.0 cm®t 6.5 cmz HISIAT 1-Ha= HEFAA 647Y, ‘HER 65712 Bl2tlloH,
234 e HWEEA7E 12 HERD(7) o] o9 ARt S48 B olH%t s WEAAT 7IE 7164
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He| F3]1 et Eo 424 717F ot 2] At 54e B, %717 et o|ma ARA A Hgoe
FEF Aoz waEU.

Table 5. Agronomic characteristics of ‘Betahealth’ and ‘Betaone’ in 2024.

Cultivar Heading date Maturity date Culm length Spike length No. of grains Lodging tolerance”
(mm. dd) (mm. dd) (cm) (cm) per spike (0~9)

Betahealth April. 21 June. 1 86" 6.0™ 64™ 1

Betaone April. 27 June. 6 95 6.5 65 7

“Lodging tolerance was investigated in Jeonju in 2024.
“Significant at p<0.05 by t-test; ™not significant.

o x| E
.EIEI_I"I Xl :A'i

IH

T”ﬁ

2034 S50 574 OI8olel LA Tbl 6, WEKRLS iS4 of
glefo] WO A He|gon, FREZE0] G opda A THEFo] 19.2% 2 o} ZHX
A2 Mg B9 E42 B oj2jt Avte dwtFor HEZ Rt
o EAS Hol= & A3 Ao} H|$=5}9tH(Meints et al. 2021, Yoon et al. 2024).
HE S WA 41292 AP (G61DET FLOB, MEFITT AL WAL 142%, A 5.2%, WY
124%2 wA=]0] LRt 2 djv] 24 ol il 7|E WERERE Ay FFEEE 1% o3 B SUE A Jayarathna
et al. (2023) AT WEFZ R PFol & Hel AFH AR Faol PASHE ARG Hushgon, 2
ATOIAE SARE ATt HAHSIh T e WAL 159%2 HAF(41%)HT} o Ekon], Mt
WEREZ 350%2 ‘A (58T MSLTAT. ANEY F FEEFE U BYYS WD 236%, 3964507,
B F(203%, 358%), “HIEFA'(204%, 359%)Ett H St SHE E44S HT: F HE& Mro] Fgoll= HerdA7)
54.2% FF(52.8)Ht} Lgto] o &ot ¥ A4S HAow, FAx(b): HEdL 1832% FF(16.2)HT H
ol 21T P4 TBE E4S Lrehpock. olofutel, T el E Wekdas PRt o g e
qES Yetlle 42 EATK(Fig. 2D).

WEFAO] QU Tz
Stgol 3.2%% ofd=H ¢

v}

Q:

AL o
n)
)
o
fru
N

:l:‘

N

I

Table 6. Comparison of grain quality among ‘Betahealth’, ‘Hyeyang’ and ‘Betaone’.

. . Cooking quality (%) Color difference” eGI*
Cultivar Protein  Starch  A-glucan Amylose Whiteness -
(%) (%) (%) (%) (%) Wa}ter Expansion L b 100% 20%
absorption rate rate
Betahealth  15.9" 412 14.2* 3.2 35.0™ 236" 396" 54.2" 18.3" 41.90°  42.92°
Hyeyang  14.1 56.1 5.2° 19.2 35.8 203° 358" 52.8 16.2 214> 4319°
Betaone® - - 12.4° - - 204° 359° - - 42.66°  43.84°

“High B-glucan naked barley cultivar.

YColor difference (4E); L*, lightness; b*, yellowness (+) to blueness (-).

*Estimated glycemic index (eGI) of barley when mixed with rice. 100%, barley only; 20%, 20% barley and 80% rice.
“Significant at p<0.05 by t-test; ™not significant.

¥ Means with different letters within a column are significantly different at p<0.05 by Duncan's multiple range test (DMRT).

He] £33 I3 AP (eCDE B4 23, 100% Ee] 2A0A = HEdA 7} 41.900 8 7 Wtow, 5
F42.14) @ HEFD(42.66)HT} G014 0 g Foltt EFF 20% HEQ 80% & SHF RAQA L ‘HENRIA = 42,925
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N

P 22 eGIE YERH UL, FF'(43.19) B HEFD(43.80)HT 7O 2 0= Woktt. o]#3 Ak
< HEE T o] AR 43§ g F4E AAAA B9 A5 dAlSks H 710

Hir

CEDF

1
0Z

2021958 202397 3K BA 2 AT, AP AR 3 A, B 2H) 5 5 57 AGeIA
AN W0 XA gAY 44 ATHe Table 79 ZTHRDA 2021, 2022, 2023). 202340l A4)
S QI8 9, HF L EW A0 Aol WS Bepstel A Sy W olYony qY A=S
Agstedet. oS AGn Axje] wet 2 wolg etk geizold ekl Hepel BE SuL 4%
465 % 510 kg/10a913, ARl HE 212k 551 B 578 ke/10agich. A ABAGY B SFS DAL 517
kg/10a “HF9] 551 kg/10akth 6.2% Rokouk, W, A% U AR WFolH EF 2 Kol LE FAHo=
Sol8hA] gorth. shE, HgX|olQl AFoA0] 30 Wik S WEATL 511 ke/10a, ‘O] 493 ke/l0a
WERIATE £AH 0% Eorou BE 1 9ISk Aol UrhiA] eloreh. ol4pe] AutelA A@A izt dxjol

2 5% dolvh AA et B 7 49 Kol 2 W3] TR ofgiflon, e SH4e A %
A9 e A7 We Ao PoEt

Table 7. Yield of ‘Betahealth’ in the regional yield trials from 2021 to 2023.

Field . Betahealth (kg/10a) Hyeyang (kg/10a)
condition Focation 2021 2022 2023 Mean 2021 2022 2023 Mean
Jeonju 489 560 483 511 428 600 451 493
Paddy Daegu 426 478 356 420 464 532 584 527
Mean 458 519 420 465" 446 566 518 510
Suwon 660 548 - 604 716 652 - 684
Upland Cheongju 629 521 - 575 488 525 - 507
Chuncheon 576 374 - 475 516 570 - 543
Mean 622 481 - 551" 573 582 - 578
Overall Mean 556 496 420 517" 522 576 518 551
Adapted regions Mean” - - - 511™ - - - 493

“Average value across adapted region (Jeonju).
"Significant at p<0.05 by t-test; ™not significant.

HEFE S F2 dilf A2 EAcks tdRe] 4528 EA4S I35 AEo| AAHY] ol 2%
AR 2 Ao A WEZE7E Sigo] =hal &8l A QIth(Burton & Fincher 2014, Mikkelsen et al. 2017).
= =4 HE=g A A8 20%, 30%, 40% EHEE HEFFRTE
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T STt AT HAth
HEAA A HEE FHUEALS 20% = Al FEZFE 4D HIAgo| 178%, 325%, 30% L=7(217%, 368%),
40% E7(237%, 396%)= A= dRtHoR £ Hrrt 1SS 74 (hull), Zo(pericarp), 5 (testa)
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59 o5 2A0] AAEC] Y WRE £7 AF7F GolsiA| L, olof wet 7 F £ F7FH(Klamezynski
et al. 1998). & AFA = EAEo| T7IdrE FESTEY uVWO] 7 o= A UEhdo] A¥dt 2ot
FARE A3 Eith

ojeo Fut & HeAo] HelGFY FFS BASHITE 1 A, 20% =8Ol 13.08%, 30% =AM
13.65%, 40% = TollA= 14.28%= UEHH oW, = E0] S7IE45 HERE Tt ol fol4 o g F7lskiH
55| F¥ ok B= AYFA 13% o149 w2 HEEFY TS YElo], HEAA] 43t WEZ T
gol Fut oo FAHE Aoz I ol2Rt A= HEEFIY w2 € AT THol Ue
7102 mhEth Ren et al. (2018)2 H ] HIEFZ27F 2252 100~220C oA A 2]st 23} 98% 0|4t A=28-S
Uekio] ot & QMg Hagt B 9low, & AN E FHt & HE=F 1) ohgo] 2 0 R A5
APAT A7}t FARE B3 YERH ATK(Table 8).

ol ZF = eoflA] FEE & HjelE St fFgo] FRE Aol Hlsf| STIsIET ol EAlE] - HEo] HERES
ehgo] FoJstA F7Fskthal Hargt APAT drtet %*}3}@1’%. Xu et al. (2023)2 FA2o] 93 He] Al
27} 3= o] HEREFIte] 54 74 o] FYE AoE Aottt wEkA, FEE & wEgZF7 o
S7h= HIERESIE A9 ddjF S7HE T g4 P i *ﬂitﬁ TF& HstE 54T 24 3] P
A3z gEh

o9l AE TSI 20% =H L Q50| &SI, Fut A - T HEEER FHe 7P ZUTh vt
40% 78> FIRFEAT FRE A - & HEREEE o] 7R w9, B4 oA AAEE 9= Hlge] 57 }0}01
Y= &4o] 7HF & &io] ATk ol HIsf 30% =42 20% Aol H]S] %H}E*éﬂ e A - & HEgZR
orgo] FEULH, 40% =g} Bluwsto] & Aoks A FoHA L du 42 Y & ATk wEA,
E43 4dA €8 SHES FHHoE 1T 0, 30% =40l AGA A& gt M THER WHE A

i o 1B Y

Table 8. Changes in cooking properties and S-glucan content before and after cooking at different pearling rates of ‘Betahealth’.

. Pearling rate Pre-cooking Cooking quality (%) Post-cooking
Cultivar
(%) B-glucan (%) Water absorption rate Expansion rate B-glucan (%)
20 12.16° 178° 325° 13.08°
Betahealth 30 12.78° 217° 368" 13.65°
40 13.87° 237° 396° 14.28°

% Means with different letters within a column are significantly different at p<0.05 by Duncan's multiple range test (DMRT).

Hele He2R7 %] =2 HRARl 71548 Faer dEA QU 7€ HERETRE ekt F511 e o]
ML=, =2 =719k Al Y 52 A= A 9 B o] ool Utk oo & AFelM=
w< HEER dge FASHAE 28 Astal Au Aol %t Vs 2R F5e 5
St I A, 7€ FSEH HEE R g3l &1L e84 382 AT AES HEdAE S453e,

rsh
2
O

=
- 189 9 ASEA: TS VE Fukgoln, olAF 2L 6x0]T WEk F7H0lck HAAoN E471
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49 2292 FREZ FoPHT 3Y =7, J&7)= 59 2892 FPHT 68 =9t
=AFH: 7P 79 emZE ‘G| (78 cm)T} HSEH, AL 58 cmE Tha Atk mG 5= 57870, 15HSE
57804, AYZL 323 go & YPYZ EAS L}E}LHE]-,

ol H AR EelrERAe| 2 (BayYMV)oll= A HERH oy S7Frol= Aol qlh 42
Aol st W2 SlFEY ofst 542 EAith
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Ho} 90t Wi oFd2 41.2%% @9k oH, +EE58(236%)3 H/4(396%)°] S-5to] FREEAJo] FEstd
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