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Abstract - This study was carried out to investigate characteristics of growth and active compounds of Angelica gigas
population distributed in Mt. Jeombong. Quadrates were established in native area to harvest root part of Angelica gigas and
analyze soil properties in September and October 2017. It was found that Angelica gigas populations were collected above
the altitude 758 m near the valley covered with Fraxinus mandshurica and Acer pictum, and so on. In case of soil nutrient,
soil organic matter, available phosphorous, and total nitrogen ranged 5.8-25.2%, 23.0-67.9 mg/kg and 0.3-1.3%
respectively. Also, the Fresh weight of root ranged 28.8-65.3 g in September and 22.3-75.6 g in October. The content of
active compounds ranged 2.7-4.7% in decursin and 2.9-4.5% decursinol angelate in October that was increased by 1% and
2.4% respectively compared with that in September. In the final analysis, there was positive correlation between fresh
weight of root and exchangeable cation (natrium, calcium, magnesium). Also, there was positive correlation between active
compounds and the content of water in root part of Angelica gigas.
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Table 1. Topographic and stand structural descriptions of Angelica gigas Nakai populations in Mt. Jeombong, Gangwon-do, Korea.

The sites 1-3 were surveyed in September 25

Site Altitude (m)  Slope (v  Demsity of tree

Stand DBH Basal area Size of sites No. of

(hay* (m)’ (m'/ha) (m) individuals (m’)
Site 1 828 0 428 25.7%+11.0 18.4 70 0.4
Site 2 877 0 1,714 12.545.1 8.6 35 1.8
Site 3 965 5 1,200 32.3+11.8 27.9 25 1.0

‘DBH > 2.5 cm, *mean£S.E.
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Table 2. Topographic and stand structural descriptions of
Angelica gigas Nakai populations in Mt. Jeombong, Gangwon-
do, Korea. The Sites 4-8 were surveyed in October 25 (Second
investigation)

Site Altitude (m) Slope (°) Topography
Site 4 916 0 Valley
Site 5 915 0 Low slope
Site 6 960 0 Low slope
Site 7 911 0 Low slope
Site 8 758 0 Low slope
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Table 3. Edaphic characteristics of Angelica gigas Nakai populations in Mt. Jeombong, Gangwon-do, Korea

Particle size

Organic matter

Available P,Os

Site analysis pH (1:5, H,O) %) Total N (%) (ne/ke) CEC (cmolc kg')
Site 1 SL, LS 6.0+£0.3¢” 12.0+1.8a 0.6+0.1a 67.9+19.9¢ 16.2+4.5a
Site 2 SL, LS 5.5+0.2b 10.5+4.3a 0.6+0.2a 41.4+4.9ab 12.7£3.3a
Site 3 SL, L 4.9+0.2a 25.2+1.8b 1.3£0.1b 31.2+12.6a 19.4+0.6a
Site 5 SIL 5.9 214 0.9 33.9 20.8
Site 6 SIL 53 17.8 0.9 23.0 21.0
Site 8 SL 5.6 5.8 0.3 25.1 12.6

“Values followed by different letters within a column indicate significant differences (P<0.01) between sites for that

parameter using ANOVA analysis (mean £ SD).
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Table 4. The content of exchangeable cation of Angelica gigas Nakai populations in Mt. Jeombong, Gangwon-do, Korea

Site K (cmolc kg™ Na (cmolc kg™ Ca (cmolc kg Mg (cmolc kg™
Site 1 0.2+0.04a” 0.2+0.03a 12.4+4.76¢ 2.1+0.76¢
Site 2 0.1£0.04a 0.1+0.04a 4.4+1.05a 0.8+0.22a
Site 3 0.2+0.05a 0.1£0.08a 6.2+£0.95a 1.3£0.22ab
Site 5 0.2 0.2 16.4 3.1
Site 6 0.4 0.1 8.7 1.5
Site 8 0.1 0.1 1.8 0.4

*Values followed by different letters within a column indicate significant differences (P=<0.01) between sites for that

parameter using ANOVA analysis (mean + SD).
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Table 5. Morphological characteristics and dry weight (DW) of Angelica gigas Nakai populations in Mt. Jeombong, Gangwon-do,
Korea in September 25

, Fresh weight (g) Dry Moisture  No. o Shoot
Site weight (2) ratio in  leaf per  length
Plant Shoot Root Root root (%) individual (cm) Height  Width

Site 1 182342649 117.1£183.3 65.3£82.4 8.8+14.4 91.246.0b 11.8£7.7 54.8+36.5 16.9+12.0 15.8+10.9 2.0+1.9
Site 2 124.2+188.6 95.4+155.9 28.8+34.9 7.7+12.4 81.0£10.9a 10.9£10.9 553+45.8 13.6+9.1 15.2+10.6 0.8+0.5
Site 3 82.8£51.8 44.7+£35.2 44.5+199 3.7£19 90.1£5.4b 29.0+£35.1 61.7428.3 132469 13.0+8.2 1.2+1.1
Aver. 149.54211.4 103.4£159.9 47.9+460.1 7.3+12.1 87.449.2 16.9422.5 57.1£37.6 14.749.9 14.7£10.1 1.4£1.5

*Values followed by different letters within a column indicate significant differences (P=<0.01) between substrates for that
parameter using ANOVA analysis (n>=9, mean + SD).

Leaf (cm) Root-shoot
ratio (%)

Harvest time : 9,23
Rool - shoot ratio : 1.4
The average of waler

Harvest time : 10.25
Root — shoot ratio : 3.0
The average of water content in root : 70.4 %

2 content in roof ; 87.4 %% b
140 100
a0
— o 80
100 e — . - —— . i 0
80 &0
50
60 a0
40 30
" l ?F.
= 5
ﬂ. — c
Site 1 Site 2 Site 3 Site & it T Site 8
m Frech weight of shoot (g Fresh weight of reot (g Percent of water content in root

Fig. 1. The comparison of growth characteristics in Angelica gigas Nakai populations in Mt. Jeombong by harvest time.

Table 6. Morphological characteristics and dry weight (DW) of 4ngelica gigas Nakai populations in Mt. Jeombong, Gangwon-do,
Korea in October 25

Site Fresh weight (g) Dry weight (g)  Moisture ratio in Root-shoot ratio (%)
Shoot Root Root root (%)
Site 4 8.4+4.4ab 55.6+49.9ab 12.3£10.9ab 71.7+4.0a 9.24+7.4b
Site 5 47.1£24 2¢ 75.6+40.9b 22.9+13.0b 70.3£1.6a 1.6+£0.2a
Site 6 31.1+26.2bc 31.1£26.2bc 7.4+4.7a 69.1+4.5a 3.244.9a
Site 7 3.5¢82.1a 3.5¢82.1a 1.5+0.9a 69.442.9a 1.7£0.7a
Site 8 14.7+13.7ab 14.7+13.7ab 6.1+4.5a 70.7£3.6a 2.2+1.8a
Aver. 17.5£21.8 33.8+40.1 8.6£9.9 70.4+3.7 3.0+4.2

*Values followed by different letters within a column indicate significant differences (P=<0.01) between substrates for that
parameter using ANOVA analysis (n>=9, mean + SD).

S AR SIS site 710,22 TP RS L AAXY] 29 9% Seo] bl 0512 we) Aol
nsickTable %}%*?1 Ao AbEel 28 A7 108 AT A 2 AT0lH Sela 2 Ak Fig, 1, Ahn et al,
FoolA 119 A 0 el uldh7) o A7 A% A 1904)
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Table 7. Active compounds in root extracts of Angelica gigas
Nakai in Mt. Jeombong, Gangwon-do, Korea

Site  Harvest time Decursin (%) arll);;l;izlrg’)/t)
Site 1 9.25 2.7+0.5 1.1£0.2
Site 2 9.25 3.0+£0.2 1.3+0.1
Site 3 9.25 2.9+0.1 1.2+0.1
Aver. - 2.8+0.8 1.2+0.6
Site 4 10.25 4.782.1¢ 4.5+1.4a
Site 5 10.25 4.3+0.6b 3.3+0.5a
Site 6 10.25 3.4+0.6b 3.5+1.6a
Site 7 10.25 2.7+0.7a 2.9+0.8a
Site 8 10.25 4.1£1.1b 3.2+0.9a
Aver. - 3.8+0.1 3.6+0.1

*Values followed by different letters within a column in-
dicate significant differences (P<0.01) between substrates
for that parameter using ANOVA analysis. (n>=6, mean
+ SD).

2] ey 3k
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Geb)7)oh st 109) 259) 5}

g8 B Avl decursine

N
~
©
e
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o g A
3 AR we) 2=
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AA| Bt 123X 7)1 Eo} decursin 1% A& =11 decru—
sinol angelate®] HF 2}o]= 2 4%=2 2 713 B THTable 7).
= 94 5ol H9 ti7] 2=7F W=77] AlAtska
N FIMEE T2 WY FR O pdEn] 23 S0
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S| A9 Be] R 20| YA S BERItH(Seong et
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Table 8. Correlation coefficient between the root growth characteristics and edaphic characteristics in Angelica gigas Nakai habitat

Characteristics of

physicochemical properties Fresh weight of root Dry weight of root Moisture ratio in root
pH 0.57 0.63 -0.13
Organic matter 0.44 0.25 0.17
Total N 0.26 0.04 0.23
Available P,0Os 0.55 0.06 0.70
CEC 0.43 0.39 -0.14
The content of sand -0.25 -0.37 0.35
The content of silt 0.49 0.56 -0.28
The content of clay -0.80 -0.63 -0.32
K -0.17 -0.10 -0.27
Na® 0.88" 0.85" 0.02
Ca™* 0.89" 0.80 -0.01
Mg** 0.90" 0.81° -0.01
EC (dS.m™) 0.65 0.03 0.72
NaCl -0.03 0.20 -0.42

"Significant at p = 0.05.

Table 9. Correlation coefficient between the edaphic characteristics and active compounds in Angelica gigas Nakai habitat

Characteristics of

physicochemical properties Moisture ratio in root Decursin (%) Decursinol angelate (%)
Mg** -0.01 0.18 0.14
EC 0.72 -0.62 -0.55
NaCl -0.42 0.08 0.50
Fresh weight of root 0.29 0.06 -0.17
Dry weight of root -0.41 0.61 0.42

Moisture ratio in root 1.00 -0.84" -0.95"

Decursin (%) -0.84° 1.00 0.85
Decursinol angelate (%) -0.95 0.85 1.00

"Significant at p = 0.05, ~Significant.

(Table 9). whepa] APYA] 22 487321 decursini} 7} RSk AFAIR f7Ee] ALY 4l thEdt
decursin®] ©]A] 21| 2] decrusinol angelate= A|-8-AJ¢1 Fta} A 8o ApAYstTh 2 Fteke] EoF B Adl EokpHE
A SRS B2 Holn] Hel U ARTH] HISRE  4.9-6.00 Teljet AR B ke A %S

2 S HYS & = A (Yoon et al, 2011), gom EoFoFE| 270l {V|ES e MR A ol 2|3y
S, A5 Ca, K, Mg, Na®) THF ARIESF] Bagsie} vl

M 2 5 U I, Y S5 Bk P

T 47.9 gO|UF 109 Woli= 33,8 O & 29% 7HA5Ion], &

AEA A= afd 750-965 mo] WEE=S EWUE, 11 £ B2 vt 2 109 decursin 3.8%, decursinol angelate
FAUF, AU 2L oflsgolle B, 7HH) 3.6%2 22} 26%, 67% Z713FAck. 2] 2R 87 Hthe]
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