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Quality and genetic relationship on dehulling characteristic in oat variety

Kyeong-Min Kim * Dongjin Shin * Kyeong-Hoon Kim * Yu-Ri Kwon * Hyo-Jin Park < Jong-Nae Hyun *

Young-Jin Kim * Myung-Kyu Oh - Young-Hoon Park

Received: 22 October 2018 / Revised: 5 December 2018 / Accepted: 5 December 2018

(© Korean Society for Plant Biotechnology

Abstract The consumption of oats (4vena sativa L.) with
high nutritional utility is accelerating due to the increased
consumers’ demand for functional foods. In Korea, naked
oats are used as food, while covered oats are used for animal
feed. However, it is difficult to distinguish naked oats from
covered oats when the husk is removed from the grains by a
special process. The present study was carried out to
investigate experimental methods that would be beneficial in
the segregation of different types of oats after husk removal.
Grain quality-related biochemical compounds were analyzed
in a bid to differentiate the oat dehulling characteristics. In
addition, 61 SSR markers were examined for genetic rela-
tionship and variety identification of oats using five naked
and seven covered oat varieties. Results showed that, the
contents of protein, lipid, and B-glucan were not significantly
different among the oat varieties and this could not be used
as an index for distinguishing oats husk character. However,
in the fatty acid composition ratio,, naked oats had a higher
ratio of stearic acid (C18:0) and oleic acid (C18:1) than
covered oats, and covered oats had a higher ratio of linoleic
acid (C18:2) and linoleic acid (C18:3) than naked oats. The
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assessment of SSR marker genotype revealed that 33 poly-
morphic bands among 12 oat varieties and 1 variety could be
distinguished through the combination of polymorphic
markers thus indicating the usability of these markers for
variety identification in oats.
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Fig. 1 Two kinds of oats (4vena sativa L.) ear phenotype after
heading. (A) Naked oat, (B) Covered oat

Fig. 2 Two kinds of oats (4vena stiva L.) seed phenotype after
threshing. (A) Naked oat, (B) Covered oat
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Table 1 List of oat varieties (4vena stiva L.) and husk characteristics surveyed in this study

No. Varieties Characteristics Cross combination Developed year
1 Choyang naked Sikyonggwiri/gwiri23 2008
2 Daeyang naked FLX446-1-84-Q1/S092004-B-3-3-5-7 2008
3 Seonyang naked Early80/Cuauthemoc 2004
4 Suyang naked Sikyonggwiri/gwiri23 2011
5 Jungmo2005 naked Early80/gwiri33 2011
6 Samhan husked Early80/C17518 2004
7 Donghan husked Early80/CI7518 2004
8 Punghan husked Sikyonggwiri/PA202-210 2012
9 Okhan husked Early80/Maine P1590 2012
10 Taehan husked Sprinter/73625//gwiri26 2012
11 Jopung husked Early80/gwiri23 2012
12 Dahan husked Sprinter/73625//gwiri26 2012
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Table 2 Comparison of protein and lipid and [3-glucan ratio of oat varieties (dvena stiva L.)

Varieties Protein (%) Lipid (%) -Glucan (%)
Choyang 14.38+0.17¢" 9.88+0.04b" 4.9740.10c”
Daeyang 13.60+0.13ef” 9.91£0.27b 4.86+0.04¢”
Seonyang 16.56+0.10a" 7.26+0.50¢” 4.19+0.04¢”
Suyang 13.90+0.03d” 10.34+0.33ab” 5.05+0.08¢*
Jungmo2005 13.45+0.10f" 9.99+0.21b" 4.67+0.01d"
Samhan 13.45+0.11f 7.5340.24¢" 5.60+0.21a”
Donghan 13.87+0.17d* 10.82+0.70a" 5.294+0.11b"
Punghan 12.95+0.17g* 8.39+0.17cd” 3.76+0.19f
Okhan 13.77+0.11de” 7.80+0.34de” 5.29+0.01b"
Taehan 15.31+0.23b 8.50+0.46b 3.49+0.14¢"
Jopung 13.36+0.06f 8.17+0.10f* 5.35+0.09b"
Dahan 14.30+0.17¢” 8.22+0.17¢” 4.31£0.07¢”

*Means in a row with different superscripts are significantly different (p<0.05).

Table 3 Comparison of fatty acid ratio of oat varieties (4vena stiva L.)

Palmitic acid

Stearic acid Oleic acid  Linoleic acid Linolenic acid Arachidic acid  Unsaturated

Varieties (%) (%) (%) (%) (%) (%) fatty acid
(C16:0) (C18:0) (C18:1) (C18:2) (C18:3) (C20:0) (%)
Choyang 14.7 2.1 48.2 33.2 0.9 0.9 823
Daeyang 143 2.5 50.9 30.6 0.7 1.1 82.2
Seonyang 16.4 2.5 443 35.1 1 0.8 80.4
Suyang 16.3 2.1 48.8 30.6 1 1.2 80.4
Jungmo2005 152 1.7 45.6 35.7 0.7 0.9 82.0
Samhan 15.1 1.5 40.2 412 1.1 0.9 82.5
Donghan 14 1.7 44 383 1.2 0.8 83.5
Punghan 14.9 1.2 41.9 39.9 1.2 1 83.0
Okhan 15.1 1.6 46.2 35 1.2 1 82.4
Taehan 14.7 1.6 442 37.1 1.3 1 82.6
Jopung 14.3 1.5 45.8 36.2 1.1 1 83.1
Dahan 16.6 1.2 42.5 37.3 1.2 1.1 81.0

A9 AuAE 2442 & 14KC18:1, oleic acid, 40.2 ~
50.9%), & & 2| AH(C18:2, linoleic acid, 30.6 ~ 41.2%), T1] E At
(C16:0, palmitic acid, 14.3 ~ 16.6%), 2~H| o} 2 AH(C18:0, stearic
acid, 1.2 ~ 2.5%), 2] &= dAH(C18:3, linolenic acid, 0.7 ~ 1.3%), o}
2}7| JAKC20:0 arachidic acid, 0.8~12%) H]& <o|3ich
(Table 3). Tu|EALS. R7)E] 143~164%, A7 e 14.0~
16.6%9] ohg x5 UEt 9oz, AHof2 AR A 2] 1.7~

2.5%, A 12~ 1.7%9] $HeF 225 Yeb S, &<
4hE A 2] 44.3 ~50.9%, 2 2] 40.2 ~46.2%2] hF F X
= UEr S, sl Ak B 2 30.6 ~ 35.7%, 271 2] 35.0
~41.2%9] e=F £ 5 UeRf 9l 1L, el sdA 22 0.7
~1.0%, 22 1.1~12%9] g<F X & Ye o, ot
7)HdAe AT E] 0.8~1.2%, 272 0.8~1.1%9] gaF H£
£ UEtY Aot B2 A AR S QL4 gl dl4t e
I gEdliteln F B HAL SRk ] 804~
82.3%, A7) 2] 81.0 ~83.5%2] e Bz 2 ettt A1E
Aejsl B A7 2 o vl el & QAT A otE
Abo] =1 A g =B o) vl&f glsalAtat gzl
=2 A e Sl Leeetal. (2016) 9] X 319} 2| 7t
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617]19] SSR utAE 1271 # & &FFol o835 A3} 3371 9]
SSR utA oA TS YE= WMES I,
15300 bpAko] ©] DNAMIE 2 §]o] €] 3} 5% tHTable 4). %
1557} &) v =3} &1 © 2 Phenetic tree S 712 = Z 7}+= Fig. 39|
Uebd vE9} ZHTh. Phenetic treeol| Al -3 2 A 2] (Genetic

Distance)7} 7}7b&4>% A 4>(Coefficient) 0] 717t ¢l 9] &=
A 4>(Coefficient) 1.2201| A 153} gt A3t 2 A 2] 65551 &
A 1EF2 2 I5F Q3 42 7 2](Genetic Distance)
= eI Hgh o] 7P 7 A vreb ko o3 b,
AFEP, L3, RE, ‘FH005 408 T A4
(Coefficient) 1.220 A L5 5] 2] (b A= 22 155
WA 4EF 07 S0P Thab, Tjop, Ao, cRop 20

Table 4 List of the SSR markers for representing polymorphism used for genotyping of 12 oat cultivars (4Avena stiva L.)

R

I\/?asrker (Eg Length (Repeat motif) number Forward primer (5' to 3') Reverse primer (5' to 3) m VP;IlSe
(AM)

AMI 46 204  (AGRI(CAGAG) GGATCCTCCACGCTGTTGA CTCATCCGTATGGGCTTTA 4 0.65
AMA 48 166 (AG34 GGTAAGGTTTCGAAGAGCAAAG GGGCTATATCCATCCCTCAC 8 0.87
AM7 &8 156 (AG)R2I GTGAGCGCCGAATACATA TTGGCTAGCTGCTTGAAACT 8 0.75
AMO &8 217 (AQ)19 CAAAGCATTGGGCCCTTGT GGCTTTGGGACCTCCTTTCC 3 0.65
AMI7 4 250 (AO)I3 CGAGATTTCGGTGTAGAC CCGGGAATTAACGGAGTC 3 043
AMI9 48 251  (AC)3.(AC).(AC)5.(AC)7T ATAGAACGGCATGATAACGAAATA  GCOGCGACAACAGGACCTTC 3 0.63
AM20 50 258 (TG)10(CG)5 TGTCGATTTCTTTAGGGCAGCACT ~ TCGCGAGAAAGATGGAAAGGAGA 3 0.62
AM21 46 210 (ADS.(AO)S.(AC)S ACGTTGGTCTCGGGITGG AAATCCTTGACTTCGCTCTGA 3 0.57
AM22 46 138 AC22 ATTGTATTTGTAGCCCCCAGTTC AAGAGOGACCCAGTTGTATG 2 0.28
AM23 45 247 (AO)9 TCTTTAAGGATTTGGGTGGAG AATCTTCGAGGGTGAGTTTCT 5 0.68
AM24 45 170 (AAG)5.(TCA)S GITATTGATTTCCTGATGTAGAGA ~ AGAGCCAAGAAAGCAACTG 2 0.38
AM25 47 229  (AC)B.(ACH(CTH AGCCTGGACATGTAATCTGGT AGCOCCTGGTCTTCTTCAACA 3 0.53
AM27T 45 161 (AAG)I0 CAAAGGCCAAATGGTGAG CCGCAAAGTCATATGGAGCAT 6 0.79
AM28 46 135 (GAA)8 GACCTCTTGAGTAAGCAACG TGGTCTTCCTATCCACAATG 5 0.73
AM29 43 143 (GAA)Y TOCOGCAAAATCATCACGA AAGGGAGCATTGGTTTTGIT 3 0.54
AM30 43 203 (GAA)l4 TGAAGATAGCCATGAGGAAC GTGCAAATTGAGTTTCACG 10 0.87
AM31 47 186 (GAA)23 GCAAAGGCCATATGGTGAGAA CATAGGTTTGCCATTCGTGGT 6 0.31
AMI 46 24  (AGRL(CAGAG6 GGATCCTCCACGCTGTTGA CTCATCCGTATGGGCTTTA 4 0.65
AM4 48 166  (AG)34 GGTAAGGTTTCGAAGAGCAAAG GGGCTATATCCATCCCTCAC 8 0.87
AM7 48 156  (AGRI GTGAGCGCCGAATACATA TTGGCTAGCTGCTTGAAACT 8 0.75
AMO 48 217 (AG)I9 CAAAGCATTGGGCCCTTGT GGCTTTGGGACCTCCTTTCC 3 0.65
AMI7 4 250  (AO)I3 COGAGATTTCGGTGTAGAC COCGGGAATTAACGGAGTC 3 043
AMI9 48 251  (AC)3.(AC)K.(AC)5.(AC)7T ATAGAACGGCATGATAACGAAATA  GCGCOGACAACAGGACCTTC 3 0.63
AM20 50 258  (TG)10.(CG)5 TGTCGATTTCTTTAGGGCAGCACT ~ TCGOGAGAAAGATGGAAAGGAGA 3 0.62
AM21 46 210  (ADS.(AC)S.(AC)S ACGTTGGTCTCGGGTTGG AAATCCTTGACTTCGCTCTGA 3 0.57
AM2 46 138 AOR2 ATTGTATTTGTAGCCCCCAGTTC AAGAGCGACCCAGTTGTATG 2 0.28
AMR3 45 247 (AO)I9 TCTTTAAGGATTTGGGTGGAG AATCTTCGAGGGTGAGTTTCT 5 0.68
AM4A 45 170 (AAG)S.(TCA)S GITATTGATTTCCTGATGTAGAGA ~ AGAGCCAAGAAAGCAACTG 2 0.38
AM25 47 229  (AC)B.(ACH(CTH AGCCTGGACATGTAATCTGGT AGCCCTGGTCTTCTTCAACA 3 0.53
AM27 45 161  (AAG)I0 CAAAGGCCAAATGGTGAG CCGCAAAGTCATATGGAGCAT 6 0.79
AM28 46 135 (GAA)8 GACCTCTTGAGTAAGCAACG TGGTCTTCCTATCCACAATG 5 0.73
AM29 43 143 (GAAY TCCCGCAAAATCATCACGA AAGGGAGCATTGGTTTTGIT 3 0.54
AM30 43 203 (GAA)l4 TGAAGATAGCCATGAGGAAC GTGCAAATTGAGTTTCACG 10 0.87
AMB1 47 186  (GAA3 GCAAAGGCCATATGGTGAGAA CATAGGTTTGCCATTCGTGGT 6 0.81
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Fig. 3 A phylogenetic tree showing genetic relationship among 12 oat varieties (4vena sativa L.) assessed by SSR markers. (1,
‘Choyang’; 2, Daeyang’; 3, ‘Syeonyang’; 4, ‘Suyang’; 5, ‘Jungmo2005’; 6, ‘Samhan’; 7, ‘Donghan’; 8, ‘Punghan’; 9, ‘Okhan’; 10,

‘Taehan’; 11, ‘Jopung’; 12, ‘Dahan’)

A 1 2 3 4 5 6 7 8 9 10 11 12
AM28
AM29
————
AM32 00
AM34
150
— ————

AM36 "

Fig. 4 SSR maker combinations for identification of oat varieties (4Avena sativa L.) ‘Choyang’ (1, ‘Choyang’; 2, Daeyang’; 3,
‘Syeonyang’; 4, ‘Suyang’; 5, ‘Jungmo2005’; 6, ‘Samhan’; 7, ‘Donghan’; 8, ‘Punghan’; 9, ‘Okhan’; 10, ‘Tachan’; 11, ‘Jopung’; 12, ‘Dahan’
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2 AAstgon 21 fobshu thaut g,

Lo BAR S A BES AR G 2T A
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el 2-3 B O, B2 5 FU 42§57 B
e EE U EE R B B RO DS EERES
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1531%9] 32 Bz s Jeryglon, 2o A7t
726 ~10.34%, 2H 2= 7.53~10.82%2] 3+&fF L E 1}
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