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ABSTRACT

Background: Angelica gigas Nakai is a perennial herb belonging to the family Umbelliferae. Its roots are utilized in traditional
medicine. The aim of this study was to increase the yield of and the content of two indicator components (decursin and decursinol
angelate) in A. gigas Nakai.

Methods and Results: The roots of 4. gigas Nakai were harvested 4-times from late August to late October in 2017. Two agents
(trace element-TE, and plant hormone-HM) were applied 4 times at intervals of 2 weeks. The content of the two indicator compo-
nents were analyzed by high performance liquid chromatography. The HM treatment showed the greatest increase in underground
part yield and root diameter. The content of the two indicator components in the control (non-treatment) group was the highest in the
underground part, but was higher in the aerial parts in the agent treatment group. After treatment with the agents, the content of the
indicator components tended to decrease in the underground part. However, the total content of the indicator components in the two
agent treatment groups exceeded the level of 6% set by the Korean Pharmacopoeia.

Conclusions: The highest underground part yield was found in the HM treatment group, while the highest content of decursin and
decursinol angelate were found in the control group. This study provides basic information for yield improvement in A. gigas.
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FOFAS A sinensis (oliv) Diels®] Be]&, dEepdo 4
acutiloba Kitag.2] ¥e]Z 431 At (Lee et al, 2017).
oigekd 11 /il WE2W = AR ] (4. gigas)
o] ¥R o] ¢kS HAF$ Z- nodakenin E % decursin
(decursin®} decursinol angelate)?] o] 6% ©]d T3l
ghth= 71Ee] ok

A= shdollA AR (W), AANEE (H2KA),
IR (EEEEE) 5O YRR AREEo] gon, =
HEk fimgg) o2 4ET, €4%, 185 T 14 #
o] X Fof AREEo] Yt} (Sung er al, 2004). FFAE T
=E e, debd A4 oA &, v e, 2ol
it G3t e AoZ dEA o™ (Kim er al, 2008;
Park et al, 2011; Kim et al, 2014), 53] FIHAL] Fa4
Fo|z} A FAdH2] decursin?} decursinol angelate= Z=E
o dEFANE gle AEoE B 3 o, fet A9
Ak, Ht, 7HRS, A4 BE S, bl 59 a50] 9
= Aoz ByE v ok (Kang et al, 2003; Lee et al,
2003; Yim et al, 2005; Jiang et al., 2007; Yoon et al,
2011; Bae et al., 2016; Kim et al, 2016b).
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3. SAEA

AH A= SAS Enterprise Guide 4.2 (Statistical analysis
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Table 1. LC analyisis condition of decursin and decursinol
angelate in Angelica gigas Nakai.

LC condition
Column oven 25T
Temperature
UV wavelength 330 nm
Sovent A Water
Sovent B Acetonitrile
Flow rate 0.8 m¢/min
Gradient elution system
Time (min) %A %B
Initial 45 55
10 30 70
15 20 80
25 10 90
35 5 95
40 45 55
Injection 10 1l
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Table 2. Effect of elicitor treatment on the growth of shoot and root diameter in A. gigas.
(unit: mm)

Harvest time after treatment (weeks)

Treatment 2 4 6 8
"SD IRD SD RD SD RD SD RD

Control  19.70%2.62° 48.30+5.48" 31.10+3.02° 49.50+6.18" 35.20+5.14* 71.30+5.58" 31.50+6.66* 71.20+0.64"*
TE 29.40+1.16* 49.50+6.67% 35.00+2.65% 56.70+3.79% 24.10+2.37° 67.10+3.74* 22.30+2.96® 69.10+3.52"
HM 26.50+5.08" 47.30+4.79" 30.70+5.13% 50.70+5.13% 24.50+1.92> 65.50+3.04* 20.10%+3.15> 77.10+2.92°

YSD; Shoot diameter, 2RD; Root diameter. 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. Effect of elicitor treatment on aerial and underground parts yield in A. gigas.
(unit: ke/10a)

Harvest time after treatment (weeks)

Treatment 2 4 6 8
AP 2Up AP uUpP AP UP AP UP

Control 1,057.0+13.32 1,028.012.7% 1,162.0+30.1* 1,274.0+7.6° 903.0+10.0° 2,597.0+61.7* 868.0+£27.5% 2,709.0+88.9"*
TE 727.0+17.2°1,105.0+30.0°  931.0=15.0° 1,190.0=22.5® 715.0+15.3" 2,030.0=41.6" 434.0+14.4" 2,464.0+71.5°
HM 930.0+22.9* 799.0+16.6" 903.0+25.7° 1,085.0+15.3° 728.0+13.8" 2,212.0+61.1* 532.0+18.9"> 3,353.0+41.9°

YAP; Aerial part, ?UP; Underground part. 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).
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227} decursin®} decursinol angelate®] ¥ H]S 3} o] Wk A AP A AFARE S ST
PEE vH 2, decursinol angelate . TH= decursin®] FHeo] u, AR A BAEE T AekE Ae Ae ¢ T U
S7hhe Wdoz J3S vzl Aoz Az B A ATt

Ae AAA 243 AAHA 249 Aol AR, T2l Bl HM A2l AusHl A AE 9]
Rhee 5 (2010)9] F7 He] 24 v AT oA 21&E 32 FHo] AU, TE A= Ao AX AR F42 ghe
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Table 4. Effect of elicitor treatment on decursin and decrusinol angelate contents in aerial part of A. gigas.

(unit: %)
Harvest time after treatment (weeks)
Treatment 2 4 6 8
D DA D DA D DA D DA
Control 0.36+0.00° 1.37+0.01° 1.09+0.02° 2.75+0.04* 0.87+0.01° 2.40+0.02*® 0.73+0.02° 1.44+0.03%*
TE 0.66+0.03* 1.32+0.02° 1.41+0.02*® 2.53+0.03> 1.50+0.04" 2.24+0.02" 2.36+0.01* 2.05+0.04"
HM 0.36+0.03> 1.50+0.01* 1.14%=0.01° 2.37+0.01° 2.69+0.02° 2.39+0.04* 1.93+0.04" 2.47+0.02

D; decursin, ?DA; Decursinol angelate. 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 5. Effect of elicitor treatment on decursin and decrusinol angelate contents in underground part of A. gigas.

(unit: %)
Harvest time after treatment (weeks)
Treatment 2 4 6 8
D 2DA D DA D DA D DA
Control 2.61£0.04 2.01+0.04° 3.70+0.05% 2.43+0.02° 3.77+0.01° 2.54+0.03* 5.40+0.05% 2.99+0.03%
TE 2.52+0.04" 1.59+0.02> 3.17+0.01° 1.75+0.01° 3.92+0.02* 1.83+0.01° 4.43+0.03° 2.49+0.02°
HM 2.45+0.03" 1.43%+0.01° 2.69+0.04° 1.58+0.02° 2.80+0.02° 1.86+0.05" 5.24+0.03" 2.78+0.03"

D; decursin, ?DA; Decursinol angelate. 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).
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