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ABSTRACT

Background: [xeris strigosa is a perennial plant of the Asteraceae family that grows along road-
sides and in meadows. Limited breeding and cultivation research has been performed, and there are
no cultivars. Therefore, we conducted breeding studies to develop a new cultivar with a high yield
and high antioxidant content.

Methods and Results: In 2012, we successfully crossed a ‘Seosanjaerae’ (female parent) and
‘Geumsanjaerae’ (male parent). In 2015, we selected the best lines from the offspring. In 2018, we
conducted replicated yield trials (RYT). In 2019, we performed local adaptability tests (LAT). The
‘Soksaewon’ line has beneficial characteristics, including increased plant height, number of leaves,
root diameter, and fresh root weight when compared with ‘Seosanjaerae’ (a parental cultivar). The
cultivar also exhibited increased total polyphenol, total flavonoid, antioxidant activity, and luteolin-
7-glucoside. In 2019, the cultivar was successfully grown in three different regions. In all regions,
the dried root yield was 1,869 kg per acre, representing a 119% yield increase when compared to
‘Seosanjaerae’.

Conclusions: In 2020, we have developed a new cultivar, ‘Soksewon’ which is high yielding with
a high antioxidant content.

Key Words: Ixeris strigosa, Breeding, Culitvar, High-antioxidants, High-yielding
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#ejel ods 488 (MFDS, 2020), W=#1t
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A3 (RDA, 2012).
2o 25 4 St g
A (0), Wt \A 1% ola} (1), 1% - 10% °l3F 3), 10%
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Table 1. Experimental analysis conditions of high performace
liquid chromatography for luteolin-7-glucoside in ‘Sok-
saewon’, Ixeris strigosa cultivar.

HPLC apparatus Agilent Technologies 1260 series
Column INNO Column C18 (4.6 mm X 250 mm, 5 /m)
Wavelength 254 nm
Column temperature  25C
Flow rate 0.8 mé/min
Mobile  Solvent A water containing 0.3% acetic acid
phase  Solvent B acetonitrile
Time (min) Solvent A (%) Solvent B (%)
Gradient system 0.0 85 15
10.0 70 30
20.0 50 50

5. luteolin-7-glucoside &1

EZHol= AFEQl luteolin-7-glucoside 4L RFF
(Sigma-Aldrich Co., St. Louis, MO, USA)S A}&3tlom,
E2F 20 mgo100% MeOH 1 md & 7}sled 30 7+ Z2S-9)
23 & FZAS 12,000 rpmollA 10 27 YalEe §
A5NS syringe filter®= o ZFate] Table 19
2 A8

A48 A= SAS Enterprise Guide 4.2 (Statistical

o2l mey 3 EESEY

analysis system, 2009, Cary, NC, USA)E ©°]&3}o &3}
AL, AlFE 7F 5924 Z°]E Duncan’s Multiple Range Test
(DMRT)E &3l 5% oA Fo98S HAFsAiTt (p <
0.05).
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1. MuiSA
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S Ak et SR el o A
A (L strigosa) NAE A, S4& AX £ 20183 A3
A ARAES AN 2 A FEdo] =al Wl
7sln FZo] £& LS18-35 LS 452 AEHS Ho3
. 20199 A4 5 3 AelA dgub] A 8t
AGA-GAIEE AASH A3 95240] A H] 20194 12
AT FFAIE AA S o= st 2020
AEFoT SEHJAT} (Fig. 1). E3F SRR o) A
atod 2020 109 2100 S FFol gk FERSEY
< 3l FLEUREE Foiltt (F9-2020-526).
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1.2. IREH

ZA Fxo] EAL Table 27 7o) g3o] AakAle)
= =g vis) H3E Wi, JAS Ak e g
A Feolu} A XoPdAR ot}

Year "13~"14 15 16 17 18 19
| |
01 | |
. | |
Seosan . : :
jaerae
1) 2) .

jaerae . | |
. | |
| |
25 | |
| |

Crossing Selection Selection & propagation AvT? RYT4)

Fig. 1. Pedigree diagram of cv. ‘Soksaewon’. "selected from 25 cross. ?LS18-3 (temporary line name) are assigned to selected
resources. PAYT; advanced yield trial. “RYT; regional yield trial. *LS4 ; line name are assigned to selected resources.

Table 2. Morphological characteristics of cv. ‘Soksaewon’, Ixeris strigosa cultivar.

) ) Ligulate floret Root color
Cultivar Leaf shape Leaf margin . . .
Color Width Epidermis Cortex
Soksaewon linear” dentate? white middle light yellow white
Seosanjaerae oblanceolate? entire” white narrow light yellow white

Vinear; long, narrow leaves. Zoblanceolate; leaves tapering from the tip to the bottom. ?dentate; shape with saw teeth on the edge. Yentire;

smooth shape without saw teeth.
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1.3. JMHSY 3 WAt

‘S o] A= AL e Blste] Slo] ol g
ARk, 2ol AaL G947 B 54S HolH, AlsHtolA
= Aol Hlgte] ZrF vha AR 2730] Fol A
<534 Aol =AU (Fig. 2).

A Wafiol dheire A7E vt lout oA
2 sk ] BHAS dovle HddS EElste] dnl
Bog T3 A EvntE, IHIAF SolM sk
stemphylium Sp.2 FA3IAY Min et al. 1995; Choi et
al. 2016). 719 <ol A3 Bt g HFH7F Ve Al
Zro] 5 AFH7E gjEo] o AATE IAksHA Hef
IS AT olHet 5L AV ASERE o}
ABHt T 5 AT A AR IS 71E
Aog ARdEn. S HAFa EHFE] 1% "
7 1% - 10% olstz g Ak ol Blste] Za3d
t} (Table 3).

hJ

Seosan

1.4. XY HSH S

MU E 52T FH A 10453 AESAAEE 2 5
FATEA ] Gl Ak g Al 2% Al 72 wet )
Hix| o] g E|al, ATA zZhEo|n ] FEolBR
2019¢ 1 97 S48 Xl 3 7 AedlA A HSAH
AN 2 A3, oiv] F1 ALY W A
o] 1,573 kg/10aql WhA A2 1,869 kg/10az A4t

A tH] 19% ST3HAT) (Table 4).
4 a9lo 2= A4t B 270 & 59 54
AZuellA Bo] WAske HFHE AFHOE A HA

Table 4. Root yields of ‘Soksaewon’, Ixeris strigosa cultivar on
regional yield trial at three regions.

Root yield (kg/10a)

Regions _ Index"
Seosanjaerae  Soksaewon
Eumseong 1,564 1,817 116
Geumsan 1,619 2,083 129
Seosan 1,538 1,708 111
Average 1,573 1,869° 119

YIndex; (root yield of ‘Soksaewon’ / root yield of ‘Seosanaerae’) x
100. "Data with different letters on the columns represent significant
difference according to the Duncan’s Multiple Range Test (DMRT, p
< 0.05).

Soksaewon

Fig. 2. Phenotype of whole plant (A) and root (B) of ‘Soksaewon’, Ixeris strigosa cultivar. Comparison of the roots between cultivars
of I. strigosa. B left pannel; ‘Seosanjaerae’, B right pannel; ‘Soksaewon’. The White bar indicates 5 cm.

Table 3. Agronomic characteristics of cv. ‘Soksaewon'.

Varie Plant height No. of Leaf length  Roort diameter No. of Dry weightof ~ Disease injurry”
ty (cm) Leave per plant (cm) (mm) Roots per plant roots 0~9)
Soksaewon 31.1% 140.9° 15.9° 5.5 20.3 25.3° 1
Seosan 27.4 113.2° 14.6" 4.0 29.9° 20.2° 3

Yleaf spots symptoms; (0): Tolerant - (9): Susceptible. ‘Data with different letters on the columns represent significant difference according to the

Duncan’s Multiple Range Test (DMRT, p < 0.05).
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Table 5. Quality characterizations of leaves and roots from cv. ‘Soksaewon’, Ixeris strigosa cultivar.

Cult TPC" (mgfg) TFC? (mg/g) DPPH? (ICs0(g/mb) Luteolin-7-glucoside (mg/g)
ultivars
Leaf Root Leaf Root Leaf Root Leaf Root

Soksaewon 23.4+0.5°  5.3+x0.0° 11.0+0.6* 1.7+0.1%° 1,395.9+3.8  6,962.3+40.0° 6.2+0.1° 0
Seosanjacrae  14.4=0.1°  37+01°  7.2+04> 01+00° 2,503.8+14.2° 10,037.9+64.7° 51+0.1° 0
o] F71slR 7] Wz AJzbErh ZIel 2
2. SEEH B AT FEISA A 2F:FF NI EHAE S

A3} wglo] FZE)vE, ZekE co|=3% 7 DPPH iz PJ01255901)¢] Aol &J8) o]Foix Az o]o] A=Y
2ATS ARl ksl B A }6& A}, 3} v S1=
A zZtzbe] FZEHEdEe 234 + 0.5 my/g, 53 + 0.0 mg/

g7k SHRElo] 144 = 0.1 mgg, 3.7 + 0.1 mygrt TFE A

e Beh gtk ol By es ddsisls o, A
1 G 7FsAdol BalE A EREY w%A hFRTR=

Ut (Min ef al, 1995; Yu et al, 2006).

T2 ol&3h= Helore] FepriolE e EHAed o]
1.7 + 0.1 mg/gZt =0} 0.1 + 0.0 mggdl] B8 A2k
P ETE A Eorom <Salel el 9le] Fetho|E ek
11.0 £ 0.6 mg/ge] =] 72 + 0.4 mgg7t TH-E A2t
A Eeh E9ktt ol AdiAQ Hlae of ey dtst &
7t w=ohal G A, WA, e, B 53 B

gk oA (Kim ef al., 2012).

DPPH U £7%L ICs) o= AEslo] vlwsdl A3}
S A el Az 13959 + 3.8 pg/ml o
6,962.3 £ 40.0 gl 2 27} 4 =o] 2,503.7 £ 14.2 pg/md
2} 10,037.9 £ 64.7 pgmd 2 S AAk| v ‘/"01-1“4—
ol F3l SAle] ol el Al R o =
AR EFHE H 2 ILH
UrEMMt okoktt 1=y i 5 (2020)
£2 FE3% 719 DPPH ICs, kol 963
%%%Ol 2,099.0 g/l KT} Eo ksl B

s, webs <SAe] Al DPPH @
st S-S S5 feiMe FEEME JdEEE S48
= o] v g Ro 2 A7tE

Aol o H99] luteolin-7-glucoside T2 6.2 + 0.1
mg/gZ o= AMabE)’ the] Be Zog YERIT} (Table 5).

g AkA~F (reactive oxygen species, ROS)Ol 2]t AkskA

Efae espet WS fushy olF delr] fla kst
RS FE3] AFske Flo] mgo] Ivta B vl o
(Kim ef al, 2012). & 75 Sl SAL S AAA I o
H| o] Wg Wk ozt MiskEdoe] 2 AS gRIst

o, ol 3l ‘i*H A2 st 7eAE TR AF

R

= 6]—/‘\_]‘3‘/],;(‘” g2 Ao

Atk FAckE)

23

REFERENCES

Abe N, Murata T and Hirota A. (1998). Novel DPPH radical
scavengers, bisorbicillinol and demethyltrichodimerol, from a
fungus. Bioscience, Biotechnology, and Biochemistry. 62:661-
660.

Arai Y, Kusumoto Y, Nagao M, Shiojima L and Ageta H.
(1963). Composite constituents: Aliphatics and triterpenoides
isolated from the whole plants of Ixeris debilis and I dentata.
Journal of the Pharmaceutical Society of Japan. 103:356-359.

Bhattarai KR, Lee HY, Kim SH, Park JS, Kim HR and Chae
HJ. (2018). Potential application of Ixeris dentata in the
prevention and treatment of aging-induced dry mouth. Nutrients.
10:1989. https://www.mdpi.com/2072-6643/10/12/1989 (cited by
2021 Oct 17).

Choi HW, Kim SG, Hong SK, Lee YK, Lee JG, Kim HW and
Lee EH. (2016). Occurrence of Leaf Spot Caused by
Stemphylium lycopersici on Cirsium setidens in Korea. The
Korean Journal of Mycology. 44:201-205.

Davis WB. (1947). Determination of flavanones in citrus fruits.
Analytical Chemistry. 19:476-478.

Folin O and Denis W. (1912). On phosphotungstic-phosphomoly-
bdic compounds as color reagents. Journal of Biological
Chemistry. 12:239-249.

Ji YJ, Lee EY, Lee JY, Seo KH, Kim DH, Park CG and Kim
HD. (2020). Antioxidant and anti-diabetic effects of Ixeris
strigosa extract. Journal of Nutrition and Health. 53:244-254.

Karki S, Park HJ, Nugroho A, Kim EJ, Jung HA and Choi
JS. (2015). Quantification of major compounds from ZIxeris
dentata, Ixeris dentata var. albiflora, and Ixeris sonchifolia and
their comparative anti-inflammatory activity in lipopolysaccharide-
stimulated RAW264.7 cells. Journal of Medicinal Food. 18:83-
94.

Kim EJ, Choi JY, Yu MR, Kim MY, Lee SH and Lee BH.
(2012). Total polyphenols, total flavonoid contents, and
antioxidant activity of Korean natural and medicinal plants.
Korean Journal of Food Science and Technology. 44:337-342.

Lee E. (2011). Effects of Ixeris dentata extract on the production
of pro-inflammatory cytokines in the LPS stimulated rat and
RAW264.7 cells. Korean Journal of Plant Resources. 24:604-



N - Of&E - OlRA -

612.

Lee HN, Shin SA, Choo GS, Kim HJ, Park YS, Park BK, Kim
BS, Kim SK, Cho SD, Nam JS, Choi CS and Jung JY.
(2016). Anticancer effects of Ixeris dentata(Thunb. ex Thunb.)
nakai extract on human melanoma cells A375P and A375SM.
Journal of Ethnopharmacology. 194:1022-1031.

Lee YN. (2006). New flora of Korea( II). Kyohaksa corporation.
Seoul, Korea. p.376-378.

Min JY, Kim BS, Cho KY and Yu SH. (1995). Grey leaf spot
caused by Stemphylium lycopersici on tomato plants. Korean
Journal Plant Pathology. 11:282-284.

Ministry of Food and Drug Safety(MFDS). (2020). Korean food
standard codex(attached table). Ministry of Food and Drug
Safety. Sejong, Korea. p.98.

Oh HK. (2020). Antioxidant and anti-inflammatory activities of
different parts of Ixeris dentata according to extract methods.
Journal of the Korean Applied Science and Technology. 37:

BiBe - ORI - OJ2fY - OlE -

24

1567-1574.

Rural Development Administration(RDA). (2006). Food Com-
position Table 7th Revision. Rural development administration,
Jeonju, Korea. p.138-139.

Rural Development Administration(RDA). (2012). Standard
method of investigation and analysis for research on the
agricultural science and technology. Rural development
administration, Jeonju, Korea. p.771-772.

Young HS, Im KS and Park JS. (1992). The pharmaco-chemical
study on the plant Ixeris spp. 2. Flavonoids and free amino
acid composition of Ixeris sonchifolia. Journal of the Korean
Society of Food Science and Nutrition. 21:296-301.

Yu MH, Im HG, Lee HJ, Ji YJ and Lee IS. (2006). Components
and their antioxidative activities of methanol extracts from
sarcocarp and seed of Zizyphus jujuba var. inermis Rehder.
Korean Journal of Food Science and Technology. 38:128-134.



	선씀바귀 육성품종 ’속새원’의 재배 및 품질특성
	ABSTRACT
	서언
	재료 및 방법
	결과 및 고찰
	REFERENCES


