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Angelica gigas Nakai is one of the most widely used herbal medicines and is known to have many
phammaceutical effects including an anti-oxidant, anti-cancer etc. This study was carried out to investigate an
effect of fertilization on leaf yield, production of dry-matter and accumulation of pyranocurmarine compounds
such as decursin (DE) and decursinol angelate (DA) in Angelica gigas Nakai. Effect of fertilization was
determined from response surface regression equation composing of 2 by 3 factorial amangement of urea,
sodium dihydrogen phosphate and potassium chloride. Yield of leaf in Angelica gigas Nakai significantly
increased until 100 days after transplanting. Production of leaf also tended to increase with increasing nitrogen
fertilization. Model of regression equation showed that leaf production depended upon nitrogen (Pr>|t| : 0.087,
0.256 and 0.079). Also, statistical results between nitrogen application level and production of dry-matter
showed significant relationship (p<0.05) and contents of dry-matter was highest in 10 kg 10a-1 treatment on
24 Sep. Active compound isolated and purified from leaf and root of Angelica gigas Nakai was identified as
DE and DA by gas chromatograph-mass spectrophotometry (GC-MS). Concentration of DA as prevalent
compound in leaf was highest on 20 Aug. but decreased on 24 Sep. Amount of DE and DA accumulated in
Angelica gigas Nakai significantly increased with growth stages and nitrogen level. The result of our
investigation imply that nitrogen fertilization is important factor for production of leaf and accumulation of
pyranocurmarine in Angelica gigas Nakai as a medicinal/food materials.
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Introduction
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Table 1. Chemical properties of soils before experiment.
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2008; Cho, 195; Min and Jeong, 1995).
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Materials and Methods
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Table 2. Instrumental conditions for analysis of pyranocurmarin compounds in Angelica gigas Nakai.

HPLC

Instrument
Column

Gradient profile

Waters HPLC Alliance 2695 with photodiode array detector
Luna C18 5 /m 100 A (4.6x250 mm)

Acetonitrile:Water : 0 min(20:80)—3 min (20:80)—8 min (30:70)
—19 min (50:50)—40 min (50:50)—41 min (90:10)

— 60 min (90:10)

Wavelength 330 nm
Flow late 1 ml/min
GC/MS
Instrument Shimadzu GC Q2010 with mass spectrometer QP-2010 Plus
Column DB-5MS capillary column (J&W Scientific, USA)
(30 mx0.25 m i.d., 0.25 pm film thickness)
Temperature

Column oven

Injector

Interface

Ion source
Injection volumn
Injection mode
Carrier gas

ITonization

programmed from 100°C (2 min) to 180°C at 10°C/min to 280°C

260°C
300°C
200°C

1 ul
Splitless

He 1 ml/min

El, 0.75 kV
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Results and Discussion
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Effects of Nitrogen Fertilization on Leaf Yield and Pyranocurmarine Accumulation in Angelica gigas Nakai
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Table 3. Growth characteristics and leaf yield of top plant depending on days after transplanting in Angelica gigas Nakai.

Days after Plant height = Leaf width Leaf blade length Leaf color Leaf yield

transplanting (cm) (cm) (cm) L a b (kg/10a™")
45 30.8b 13.9b 16.9b 35.7a -14.5b 20.8a 184.8¢
80 49.7a 27.1a 22.6a 36.3a -13.2ab 19.0a 708.7b
100 51.2a 28.2a 23.0a 32.8b -12.7a 17.6ab 812.0a
120 52.9a 29.4a 23.1a 33.1b -11.7a 15.2b 864.0a

"Same letters within column are not significant at p<0.05 probability level by duncan’s multiple range test.

Table 4. Regression coefficients and probability values of fertilization effect on yield for leaf yield in Angelica gigas Nakai by
response surface methodology.

o 20. Aug. 24. Sep.
Statistics

Coefficient Pr>{t| Coefticient Pr>{t| Coefficient Pr>|t]

Intercept 49.196 0.0283 427.094 0.007 745.593 0.001

N 19.173 0.087 72.739 0.256 127.568 0.079

P 2.094 0.483 11.397 0.535 -16.260 0.401

K 7.479 0.742 -22.559 0.872 60.623 0.679

NxN 0.045 0.946 -4.256 0.322 -4.087 0.358

NxP -0.298 0.652 0.761 0.849 0.318 0.939

NxK -7.061 0.190 6.074 0.844 -12.539 0.698

PxP 0.103 0.390 -0.099 0.891 0.049 0.948

PxK -2.213 0.104 -5.699 0.456 10.474 0.209

KxK 9.520 0.204 20.370 0.640 -3.801 0411
§ 0.802 0.795 0.868
C.V. (%) 17.103 16.288 11.368
Pr>F' 0.112 0.131 0.043

'C.V. means coefficient of variation.
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Table 5. Effect of nitrogen application levels on dry-matter of
leaf in Angelica gigas Nakai.

Dry-matter of leaf

N level
02 Jul. 20 Aug. 24 Sep.
kg 10a”

Non-Fert. 8.2b 45.6¢c 95.6d
1.5 11.8ab 79.3b 101.2¢d
3.0 13.6ab 82.2b 125.1bc
4.5 13.7a 94.0b 138.9b
10.0 15.7a 115.4a 175.0a

'Same letters within column are not significant at p<0.05
probability level by duncan’s multiple range test.
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Fig. 1. HPLC chromatograms of pyranocurmarins standards
and methanol extract of leaf sample in Angelica gigas Nakai.
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Fig. 2. Total ion chromatogram (TIC) and electron ionization
(E) mass spectras of decursin and decursinol angelate
isolated from leaf sample in Angelica gigas Nakai by GC/MS.
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Fig. 3. Effects of nitrogen application level on accumulation of decursin and decursinol angelate in Angelica gigas Nakai. Same
letters are not significant at p<0.05 probability level by duncan’s multiple range test.
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