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ABSTRACT

Background: Atractylodes japonica Koidz. and Atractylodes macrocephala Koidz. belong to the family (Asteraceae). Their rhi-
zomes, called white Atractylodes rhizomes, are used in traditional medicine. To address some issues with their cultivation, we
recently developed eight hybrid cultivars by interspecific hybridization of A. japonica and A. macrocephala. This study was con-
ducted to screen the hybrid cultivars that have high amounts of active ingredients and yield ability.

Methods and Results: Experiments were conducted using the eight hybrid cultivars and 4. macrocephala (control cultivar) in the
experimental field of the department of Herbal Crop Research located in Eumseong, South Korea. We investigated the growth char-
acteristics of the aerial and underground parts. Among the cultivars, ‘Sanwon’ had the highest rhizome dry weight (53.8 g/plant),
followed by ‘Dachul’ (50.0 g/plant). In addition, the content of atractylenolide I, II, IIT and total active ingredients were investigated
using high-performance liquid chromatography. Compared with 4. macrocephala, most of the inter-specific hybrid cultivars had a
higher content of active ingredients and yield ability.

Conclusions: Through study, we established the superior quality of Atractylodes inter-specific hybrid cultivars. In particularly, it
was found that ‘Dachul’ may be grown as a superior cultivar, with high amount of active ingredients as well as yield ability.

Key Words: Atractylodes japonica, Atractylodes macrocephala, Active Ingredient, White Atractylodes Rhizome, Yield Ability
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Table 1. List of Atractylodes hybrid cultivar development.

Cultivar Development  Line  Scientific Development Application
name year name name  institution  number
Cowon 2010 Suwon 7 A" x AM?  NIHHS?  2016-24
Gochul 2013  Emseong6 A} x AM  NIHHS  2016-25
Dawon 2011 Suwon 8 A} X AM  NIHHS  2016-26
Dacul 2008 Suwon 4 A} X AM NIHHS  2016-27
Manchul 2076 AM16 Al X AM  NIHHS -
Samgwon 2012  Emseong1 A] X AM  NIHHS  2016-28
Samgchul 2009 Suwon2 A} X AM  NIHHS  2016-29
Huchul 2014  Emseong 10 Aj X AM  NIHHS -

YAJ; Atractylodes japonica Koidzumi, AM; Atractylodes macrocephala
Koidzumi, *NIHHS; National Institute of Horticultural & Herbal
Science.
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Table 2. Mobile phase condition of chromatographic separation.

Mobile phase (%)

Time Flow o1
(min) (me/min) 1% _
Formic acid/Water Acetonitrile
0 1.0 50 50
35 1.0 35 65
50 1.0 0 100

Table 3. Calibraion curve equations of atractylenolide
atractylenolide 1I, and atractylenolide III.

I
’

Sample Equation” R?
Atractylenolide | y = 9.1008x - 10.1380 0.9989
Atractylenolide 11 y = 27.2090x - 24.5880 0.9999
Atractylenolide Il y = 15.8990x - 15.7580 0.9997

DEquation, y: peak area, x: concentration.
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< INNO Column C18 (Yong Jin Biochrom Co., Ltd.,
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temperature= 25CZ §A]31th. A1 22 injection volume
10 140 ©]3L UV-wavelength= 236 nm ol|4] E-21319901 flow
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Table 4. Growth characteristics of aerial parts of Atractylodes spp. Hybrid cultivars.
Cultivar Plant height Stem diameter No. of No. of Leaf length Leaf width

name (cm) (mm) stem branch (cm) (cm)
GwY 37.01+6.00° 411+1.51% 3.24+0.83? 10.76=+3.95 8.00+1.16" 3.17+0.69>
cc? 45.10+6.96° 3.96+0.86% 2.93+0.83% 13.64+2.84° 7.86+1.67" 2.83+0.71%
DW? 35.54+4.73 3.50+0.94° 3.05+0.67% 9.19+3.12¢ 7.84+0.98" 3.05+0.65
DCY 34.28+4.68" 3.48+1.35° 3.10+1.04 8.67+3.53¢ 7.84+0.90" 3.01+0.80"
MC? 38.07+5.01* 4.02+0.75% 2.76+1.00% 9.29+2.39¢ 6.41=1.06° 2.14+0.459
sweo 34.13%5.58" 3.89+0.97° 2.95+0.86% 12.76=+5.44% 6.25+1.08° 2.69+1.52°
sC” 32.53+4.59¢ 4.16+1.37% 2.95+0.92% 7.90+3.49¢ 7.73+1.04° 3.27+0.57°
HCY 42.08+8.77° 4.18+1.20% 2.43+0.81° 7.62+3.46 6.73+0.87¢ 1.80+0.33¢
AM? 33.83+2.95" 4.79+1.542 3.42+0.90% 11.00=2.41b¢ 9.74+0.942 3.91+0.322

GW; Gowon, ?GC; Gochul, ?DW; Dawon, YDC; Dachul, *MC; Manchul, ®SW; Sangwon, ”SC; Sangchul, ®HC; Huchul, “AM; Atractylodes
macrocephala Koidzumi. *Means within a column followed by the same letter are not significant based on the DMRT (p < 0.05).
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Fig. 1. Morphological characteristics of Atractylodes spp. and hybrid cultivars. A; Gowon, B; Gochul, C;
Dawon, D; Dachul, E; Manchul, F; Sangwon, G; Sangchul, H; Huchul, I; A.macrocephala J: A.japonica.
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Table 5. Growth characteristics of underground parts of Atractylodes spp. hybrid cultivars.

Cultivar Rhizome; Rhizome; Rhizome; Rhizome; Rhi;ome

name length diameter fresh weight dry weight yield
(mm) (mm) (® (g (kg/10a)
cw" 6.80+1.427¢ 8.70+2.17% 134.20+51.94% 50.20+19.64% 1235.80+296.10"
c? 7.90+0.85® 8.30+1.30% 123.10+40.01% 44.90+15.93P 1477.80+338.80%
DW? 7.20+1.0720< 8.40+0.88% 135.60+29.39° 47.40+15.77% 1655.60+89.80°
DCY 6.40+1.00¢ 8.70+1.38% 145.80+27.04° 50.00+17.60% 1773.20+104.10°
MC? 7.70%0.59%¢ 9.00+1.09* 145.10+43.93° 43.70+15.01° 1663.80+153.40°
Swo 7.40+1.30"¢ 8.50+1.36% 149.50+31.47° 53.80+15.90° 1789.70+21.20°
sC” 6.90+1.43 8.30+£0.96% 126.90+32.80° 49.20+12.40% 1467.70+150.00%
HCY 6.60+1.244 8.10+2.39" 98.70+34.72¢ 36.50+11.74¢ 1184.20+236.90"
AM? 8.40+1.912 7.00%1.90¢ 108.70+23.96" 36.40+9.48° 998.90+92.10¢
GW; Gowon, ?GC; Gochul, ?DW; Dawon, YDC; Dachul, *MC; Manchul, ®SW; Sangwon, ”SC; Sangchul, ®HC; Huchul, AM; Atractylodes

macrocephala Koidzumi. "Means within a column followed by the same letter are not significant based on the DMRT (p < 0.05).

Table 6. Atractylenolide I, atractylenolide Il and atractylenolide 11I
contents of cultivars (mg/g).

Cultivar  ATD' | ATD Il ATD I Total
name mean®*SD mean+=SD mean*=SD mean=SD
GW"  0.07+0.008 0.09%0.00° 0.06=0.00° 0.26=0.00
GC?  0.08+0.008 0.06+0.00" 0.05+0.00" 0.23+0.00
DW?  0.09%0.00¢ 0.22+0.01" 0.06+0.00° 0.37%0.01
DC?  0.09%+0.00° 0.24+0.00° 0.07+0.00° 0.40%0.00
MC®  0.08+0.00° 0.07+0.00° 0.06+0.00° 0.25+0.00
SW®  0.08+0.00" 0.05+0.008 0.05+0.008 0.22+0.01
SC”  0.10%0.00° 0.10+0.00¢ 0.06=0.00° 0.29+0.00
HC®  0.10+0.00° 0.13+0.00° 0.06=0.00¢ 0.31+0.00
AM?  0.08+0.00 0.04+0.00" 0.06+0.00 0.22+0.00
YGW: Gowon, ?GC; Gochul, *DW: Dawon, “DC; Dachul, *MC
Manchul, ®SW; Sangwon, ”’SC; Sangchul, ®HC; Huchul, ®
Atractylodes macrocephala  Koidzumi, 'PATD; atractylenolide.

*Means within a column followed by the same letter are not
significant based on the DMRT (p < 0.05).
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