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Selection of Short Stem Astragalus membranaceus Lines by Assessing Agronomic
Characteristics and Biological Activity
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ABSTRACT

Background: Astragalus membranaceus belonging to the Leguminosae family is often utilized as a traditional medicine. The aim
of this study was to elucidate the basic breeding information required to develop short stem A. membranaceus cultivars.

Methods and Results: Roots of 4. membranaceus advanced yield trial (AYT) lines were harvested in late October 2017. Root yield
of six AYT lines were increased in a range of 8.9 - 74.8% compared with ‘Aseong’ as control (check variety). The height of seven
AYT lines were shorter than that of ‘Aseong’. In addition, stem diameter of nine AYT lines was thicker than that of ‘Aseong’. Con-
sequently, 1502-56, 1503-90, and 1510-80 were selected as elite lines for the development of short stem cultivars. HPLC analysis
was perfromed to identify lines with high level active components such as calycosin-7-O-p-D-glucoside and calycosin. The levels of
both active components were higher in 1502-56, and 1503-90, but not in 1510-80 compared to ‘Aseong’. In addition, 2,2-Diphenyl-
1-picryl hydrazyl (DPPH) radical scavenging activity was higher in the 1502-56 compared to ‘Aseong’. Considering these results,
two AYT lines, 1502-56 and 1503-90 were selected as short stem lines with high calycosin-7-O-f-D-glucoside and calycosin con-
tent.

Conclusions: Taken together, Two short stem lines were identified in this study. In our future study, regional yield trial (RYT) will
be conducted using these selected lines to develop new cultivars.

Key Words: Astragalus Membranaceus, Calycosin-7-O-B-D-glucoside, Calycosin, High Yield, Short Stem

N oA (MAFRA, 2018). FHFA A ETe] 20179 FHEA 4
shd ﬂﬂ FQlEke gog Eo & hf Ak th] FIF

7] [Astragalus membranaceus (Fisch) Bunge]= &3 ] =& ZAEE Yehtth
(Leguminosael 431 ThaAl AB2A 85, 55, B2 5 97]9) ol8RelE Walz AFomE 1AS A18a, o

FEopAo} A Ho] Yikx|o|t}. ofrlof, fH B O}iﬂﬂ o |o2= 72 39 6d8S ARESIAL Sttt
5 Aol Fxe, vl e s, S5, A= mE2W = 7 E= 53] (Astragalus membranaceus
oA F=2 Qs Yok AR Y Br)e] FAR = Bunge var. mongholicus Hsiao)2] ¥2]>o]r, o] 8g]E 1tj]

A= AN, A g F5 Aot 2 EE & AAS Aot
20174 7o 2 37]e] A=t AuHAS 2F 207 ha, = AlsEERAA FE (B oz 7IEE 9

AL 178 haolx, ] AR 491 Eo 2 2AlE o, Wzt e AR 2o ST} (Goh et al, 2009). 3

fCorresponding author: (Phone) +82-043-871-5669  (E-mail) mok0822@korea.kr

Received 2018 October 25 / 1st Revised 2018 November 21 / 2nd Revised 2018 December 3 / 3rd Revised 2018 December 10 / Accepted 2018
December 17

This is an open access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.
orgflicenses/by-nc/3.0/) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work
is properly cited.

47



ol e ZHtRE (i), B8 @hasis),
AANRE (ki) A3t RS, 37" (H2
R, BNAFE GEERTYE), FVEYY @G E AIEE)

N

5 g W sl Aube] ARREo] gt} (Kim et al, 1996).
G719] 8 A2 polysaccharide®} saponin, flavonoide]™,

astragaloside I-IV, linolic acid, B-sitosterol, linolenic, choline,

lupenone, friedelin, lupeol, cycloastragenol, calycosin-7-O-f-
D-glucoside, calycosin, ononin 52 A&o] d&HA Ut}
(Kim and Kim, 1997; Song et al, 1998; Jung et al,
2008; Kim et al., 2012; Park et al., 2013).

3 17)s BREas, 7kEe] Ho] oA, i l
SA A, M7l SR, HQIFAIE A= 1
Aae] & A, AR, e, uloleis, kst
AAZ, FLHA 5 T35 de= AeE HAHUTH (Back
et al, 1996; Rios and Waterman, 1997, Song et al, 1998;
Goh et al, 2009; Yin et al, 2009; Yang et al., 2016;
Jiang et al, 2017; Qin et al, 2017, Xia et al, 2017
Kim et al, 2018; Kong et al, 2018; Li et al, 2018;
Wang et al., 2018).
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83k 87 [Astragalus membranaceus (Fisch) Bunge] A&
S ARSIt AP 24 PEEEC R WA Al
(1 mx5m)yE AxstaL, A2AE= 2742 50 cm, 1A
20cm 02 FlPom, A AATE v E Gy 3 WiEo
Z XAtk Ak AR 25 Y AlHATL 2APFE
o Fste] AAsH O, zwd ARE $A F 5A0Z @
ohE W 10 7 3 @A Belel £
5 B A3,

= ZE

-

|’O||

[0

ol -3

2. Calycosin-7-O-B-D-glucoside, Calycosin =41
HEFS

Calycosin-7-O-p-D-glucoside, Calycosin Sigma-
Aldrich A3 (St. Louis, MO, USAYS 3to] AM&3l5e
71

o, AdLe 20mgo] BHE AR VS 1wl o] 80%
methanolol]l &EFsle] 15 B7F 23 323 3 syringe

filter (0.45 m)2 sl ARE-3IS T

£ Agilent 1100 Series HPLC System (Agilent
Technologies Inc., Santa Clara, CA, USA)S ©] &3},
column YMC-Pack ODS-AM (4.6 x 250 mm, 5/m, YMC
Co., Ltd., Kyoto, Japan)yS ©]-&3}%t}. 4 =71& Table 13
23, calycosin-7-O-B-D-glucoside, calycosin®] chromatogram-
Fig. 13} 7t}

RS SlsiM ZEEEE 005, 0.025, 0.013, 0.006,
0.003 mg/ml 2] FEHZ methanololl %< F LC #4912 44
{5]-0:] %]ET:/H.Q zl—/d@].o:] HPX%/\]O U}—é—oi‘_/ o] Z\_]O O] ;H
A RS AAIEHITE Calycosin-7-0O-B-D-glucoside®] %
212 Area=45.8369129x - 4.0306207, calycosin®] % éé‘j%
Area = 102.689245x - 2.609238 (x = mg/ml)°| AT},

O

3. DPPH (2,2-Diphenyl-1-picryl hydrazyl) radical 27Hs

B2

DPPH radical £71% &9 Lee 5 (2015)] #HHE ol&
SITE 100 mMS] DPPH WEhe 88 AlZgh & of}s}o]
AHE-EFA

ANEE FEEE AxRS T (01, 03, 0.5, 0.7, 1 mg/ml),

AlE 40 19 DPPH solution 160 /2 7Fst & 23T <4

Table 1. LC analyisis condition of calycosin, calycosin-7-O-2-D-
glucoside, in A. membranaceus.

LC condition

Column oven 38T

Temperature

UV wavelength 254 nm

Solvent A Water

Solvent B Acetonitrile

Flow rate 0.8 m¢/min

Gradient elution system

Time (min) %A %B

Initial 85 15
1 50 50
13 25 75
25 20 80
25 10 90
31 0 100
35 0 100

Injection 10 1
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A& A3= SAS Enterprise Guide 4.2 (Statistical analysis
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Fig. 1. Selected chromatogram of calycosin-7-O-B-D-glucoside (A) calycosin (B) and sample

(C) from A. membranaceus.
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Table 2. Agronomic characteristics of A. membranaceus lines.

Line No. Plant height ~ Stem diameter Yield

(cm) (mm) (kg/10a)
1501-61  113.3+6.8°  15.88+2.52° 1,759.5+338.5%
1502-23  108.3%9.3%  14.12+3.82  921.4+89.6>
1502-37  105.8+11.1%¢  13.57+2.20°¢  906.1+171.3%%
1502-56  95.1+4.5"4 13372744 1101.1+162.8>
1503-90  953=+7.7°¢4  1555+298" 1,768.4%236.1°
1505-67  86.7+9.3¢ 10.02+1.32¢ 852.1+278.9%%
1507-77  954+89"¢  13.03x4.66™¢ 616.0+172.2°
1508-03  100.3+22.4%4  13.93+1.68*  690.4+31.1%
1510-80  91.7+2.6%  14.01+2.38> 1,276.5=444.3>
1513-80  108.3+15.7% 14.73+1.58°  969.7+179.50e
1513-83  102.7+23  11.40=1.36 1,350.1%51.7°
1513-97  126.7+9.3? 19.20+2.36*  1,199.6=100.8"
Aseong  1083+12.9% 13.07x2.22¢ 1,011.3£321.6"%

Means values + SD from triplicate separated experiments are shown.
*Means with difference letters of the same column are significantly
different at p < 0.05 by Duncan’s Multiple Range Test (DMRT).

Table 3. Calycosin-7-O-B-D-glucoside and calycosin contents of
A. membranaceus lines.

(unit: mg/g)
. Calycosin-7-O-B- .
Line No. D-glucoside Calycosin
1502-56 0.311+0.002° 0.073=0.002°
1503-90 0.214+0.002% 0.077+0.002°
1510-80 0.095+0.003¢ 0.028+0.001"
Aseong 0.165+0.003" 0.028+0.002°

Means values + SD from triplicate separated experiments are shown.
*Means with difference letters of the same column are significantly
different at p < 0.05 by Duncan’s Multiple Range Test (DMRT).

o7 FoE, o] Al 7R A 2AS v @k
Aol AT 1502-56, 1503-90, 1510-802] 3 7/} AlZo=
YER T

S B2

shk2t al
S S T

2. | RedR e U gl @

@hord]l 3 0 AlEe FEWEVEE T 2 A AdEs
fate] FEAdw A A4S st 719 F
8/3%<2l calycosin-7-O-B-D-glucoside> 1510 - 80 #Al5S ~|
Qg 2 o] AlFelr FhFol odrTh B, 53] 1502 -
56 AE2 oM di¥] 1.9 iy B TS BT (Table
3). Calycosin®= calycosin-7-O-B-D-glucoside 2}  -FA}5HA
1510-80 AlE-2 A 2lek 2 7He] AlgolA o] opdrt &
tom, opd the] 2 v EA B TS ETh

DPPH radical £A%< 1502-56>0°}4 >1510-80
>1503-90 =02 =4 YERSTE (Table 4).
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Table 4. DPPH free radical scavenging activity of A. membranaceus
lines.

ICs (ug/ml)

DPPH scavenging activities

Sample name

1502-56 2,701.46+2.70°
1503-90 4,258.37+4.26¢
1510-80 3,942.01+3.94°
Aseong 3,611.13x3.61°

Ascorbic acid 36.26+0.06

Means values = SD from triplicate separated experiments are shown.
*Means with difference letters of the same column are significantly
different at p < 0.05 by Duncan’s Multiple Range Test (DMRT).

44-1482 pgmb 22 W79 v} l=d (Hwang ef al, 2011;
Sung et al, 2018), ¥ A7 Az}e] 37| AF ICs, #
2,701.5 - 4,258.4 pg/mb = R} &AksE Edo] g v A
o2 yetE

TS Park (2002)0] RArst 87, =8t 714k, Hx, 9,
&, 2ok, g FEE] st @4 v A AFeM =
e T AR} PR v kst go]
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g
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2015; Jeon et al., 2016).
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