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Agronomic Characteristics and Aromatic Compositions of
Korean Wild Codonopsis lanceolata Collections Cultivated
in Field

Seong Phil Lee*, Sang Kuk Kim*, Gi Gun Min* Ji Hyung Cho*,
Boo Sull Choi* Sang Chul Lee* and Kil Ung Kim*

ABSTRACT : The native ecological environment and aromatic constituents of Korean wild
Codonopsis lanceolata and one Japanese strain were investigated to find Codonopsis lanc-
eolata strains showing high aromatics, and to know regional differences among these strains,
The results were as follows : There were no remarkable differences among the Korean wild C.
lanceolata strains in ecological environments, Recovery yield of essential oils was highest in
Togyusan strain with 0.009%. Difference in protein band patterns among these strains was not
recognized, and peroxidase and esterase pattern changes were appeared in different collected
regions at the leaf and root tissues. Major aromatic constituents were 11 kinds of aliphatic
alcohols such as trans-2-hexenal, 1-hexanol, cis-3-hexanol, and trans-2-hexanol. And Togyusan
strain, Sobaeksan strain, and Kayasan strain have the highest aliphatic alcohols of plant essen-
tial oils. In particular, BHT(butylated hydroxytoluene), one of the antioxidants, was detected in

Chirisan strains.

Key words : Codonopsis lanceolata, Chromosome number, Essential oils, Terpenoids, Peroxi-
dase, Esterase.
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Fig. 1. Dean-Stark separation apparatus to e-
xtract essential oils of Codonopsis Ja-
nceolata roots,
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Fig. 2. Extracting procedure of essential oils
from C. lanceolata roots of twelve col-
lected strains,
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Table 1. Analytical conditions of G.C and G.C /M.S.D.for Codonopsis lanceolata leaf and root

tissues
G.C
Model : HP 5890 Ser. I
Column : FFAP (50mx0.2mm X (. 3um)
Oven temp. : 85C—210%C (final time : 95.5min)

Detector : FID
Split ratio  : 30:1
Inj. volume : 1ul

Flow rate  : 0.8ml /min. (He)

G.C/M.S.D
Model : HP 5890 Ser. I /MSD 5970
Colurmn : FFAP(50mx 0.2mm X 0.3um)
Oven temp, : 60C—200% (final time : 95min)
lonizing volt : 70 eV
Split ratio 1 30:1
Inj. volume : 1ul
Flow rate : 1.0ml /min. (He)
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Table 2. Physicochemical properties of soil in Codonopsis lanceolata collected regions

Altitude Light inten- pH o.M, P,Os Ext.(me /100g) Si0,
Region (m)  sity(Lux)  (1:5) (%)  (ppm) K Ca**  Mg?*  (ppm)
Sobaeksan 800 7,450 4.8 7.9 23 0.24 1.16 0.42 75
Irwolsan 600 4,400 6.5 4.0 10 0.48 12.27 3.04 104
Chuwangsan 600 3,400 5.4 4.9 17 0.25 5.61 2.37 33
Hakgasan 450 7,035 4.8 6.4 12 0.21 0.83 0.40 59
Kayasan 500 4,413 5.4 6.4 9 0.50 5.19 0.99 77
Songnisan 670 8,000 5.0 10.9 16 0.29 5.64 1.81 107
Chirisan 650 1,970 6.0 13.9 12 1.07 22.00 4.25 96
Odaesan 700 5,400 5.6 32.1 22 1.15 22.88 6.97 53
Togyusan 550 3,020 5.5 11.8 13 0.52 8.34 1.94 103
Chongyangsan 700 6,800 6.4 9.8 10 0.67 4.80 3.27 85
Andong 150 68,335 6.0 2.8 149 0.57 5.42 1.13 . 98
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Table 3. Distribution and colony of plants in Codonopsis lanceolata collected regions

Distributiobn and colony

Region
Herbaceous Arboreous

Sobaeksan A amurense var, serratum, L. fischeri, S. prunifolia for. simpliciflora, A. palmatum,
S. palmata, O. koreanum Z. officinale

Irwolsan P. odoratum var, pluriflorum, A, scaber, A. arguta, L. bicolor, Q. dentata, Z. offic-
S. palmata inale

Chuwangsan A. triphylla var. japonica, S. palmata. Z. officinale, Q. dentata, C. heterophylla var.
L. platy phylla, A. amurense var. serratum thunbergii

Hakgasan A. triphylla var, japonica, V. fauriel, S. S. prunifolia for, simplicifiora, A. palmatum
spectabilis, O. koreanum, V. fauriei

Kayasan A. amurense var. serrautum, D. spectabilis, A. palmatum, A. arguta, R. crataegifolius
O. koreanum, V. fauriei

Songnisan A. decursiva, O. koreanum, A. amurense P. denssiflora, F. rhynchophylla, s. dericeo
var. serratum -cinerea

Chirisan O. japonica, A. amurense var. serratum, D. C. controversa, C. crenata, Q. dentata, A.
spectabilis mono

Odaesan H. asiatica. P. odoratum var, pluriflorum, O. Q. dentata, A. palmatum, L. bicolor, A. elata
japonica, L. platy phylla

Togyusan A. amurense var, serratum, V. fauriei, A. A. palmatum, C. controversa
triphylla var, japonica

Chongyangsan A. amurense var. serratum, A. triphylla var. Q. dentata, A. arguta, Z. officinale, A.

japonica, A. scaber, R. crataegifolius

palmatum

2 Yehska, Sl tigol iy 76l 7 A

& "ol ik,

Riige e BfARlol 2F 2n=16

o2 m—3tie F F0o| mEE HE tlYiE

I HAUY HugiEol #3 peapms HES 2

I, el mARE UMAT RE® Be 2T

Table 4. Growth characteristics and an aromatic degree of C. lanceolata collected strains in dif-
ferent regions and cultured on the open field at Andong

Strains Collected Flower-  Vine Leaf Number Aromatic
region* ing date length length width no. ovary seed chromosome degree
(cm) (cm)  (cm) (2n) (1~9)
ACLS- 1. Sobaeksan Aug. 5 340 9.2 4.8 40 3.0 88.5 16 5
ACLS- 2. Irwolsan Aug. 7 364 7.1 3.9 40 3.2 82.1 16 7
ACLS- 3. Chuwangsan  Aug.10 316 6.4 3.3 37 3.0 120.9 16 5
ACLS- 4. Hakgasan Aug.15 334 7.5 3.5 48 3.0 97.7 16 5
ACLS- 5. Kayasan Aug.15 339 6.0 34 42 3.0 82.3 16 5
ACLS- 6. Songnisan Aug. 7 324 6.6 3.2 M4 3.0 83.9 16 4
ACLS- 7. Chirisan Aug.16 348 5.3 31 36 3.0 108.1 16 5
ACLS- 8. Odaesan Aug.14 346 5.8 4.0 37 3.0 85.1 16 5
ACLS- 9. Togyusan Aug.15 324 5.4 3.5 35 3.0 76.4 16 4
ACLS-10. Chongyangsan Aug.15 346 6.5 3.8 46 3.0 87.8 16 5
ACLS-11. Hallasan Aug.14 314 6.4 3.9 32 3.0 95.5 16 2
ACLS-12. Japanese sp.  Aug.13 360 5.4 3.7 5 3.0 82.1 16 2

* ACLS indicates Andong Codonopsis lanceolata strains.
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Table 5. Growth characterisitics and an aromatic degree of C. lanceolata collected strains in
different regions and cultured on the open field at Andong

Strains Collected Root No. of No. of  Fresh root Aromatic
region* Length(cm) Diameter(mm) branch root buds wt. (g /plant) degree(1~9)
ACLS- 1. Sobaeksan 8.4 12.5 1.1 4.9 7.2 4
ACLS- 2. Irwolsan 9.1 10.8 0.3 3.6 5.3 5
ACLS- 3. Chuwangsan 12.0 14.0 1.0 2.6 10.5 3
ACLS- 4. Hakgasan 8.9 16.1 0.8 2.3 11.1 3
ACLS- 5. Kayasan 10.7 17.4 1.0 2.9 14.2 4
ACLS- 6. Songnisan 9.7 13.9 0.2 2.1 8.2 4
ACLS- 7. Chirisan 8.2 9.4 0 2.0 3.1 4
ACLS- 8. Odaesan 9.9 12.7 0.6 2.6 9.2 -4
ACLS- 9. Togyusan 7.9 10.9 0.5 2.1 4.4 3
ACLS-10. Chongyangsan 11.0 13.5 0 6.9 8.9 4
ACLS-11. Hallasan 11.0 25.7 2.1 4.0 8.8 4
ACLS-12. Japanese sp. 6.9 13.9 0.3 1.9 5.8 3

* ACLS indicates Andong Codonopsis lanceolata strains.
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Table 6. Recovery yield of essential oils of C.
lanceolata collected strains in diffe-
rent regions and cultured on open
field at Andong

Strains Collected Recovery Water
region* yield(%) content(%)
ACLS- 1. Sobaeksan 0.005 72.2
ACLS- 2. Irwolsan 0.004 72.8
ACLS- 3. Chuwangsan 0.006 71.1
ACLS- 4, Hakgasan 0.006 72.2
ACLS- 5. Kayasan 0.006 71.5
ACLS- 6. Songnisan 0.004 75.1
ACLS- 7. Chirisan 0.007 77.1
ACLS- 8. Odaesan 0.006 86.2
ACLS- 9. Togyusan 0.009 72.2
ACLS-10. Chongyangsan 0.006 73.7
ACLS-11. Hallasan 0.004 77.4
ACLS-12. Japanese sp. 0.004 68.1

* ACLS indicates Andong Codonopsis lanceolata
strains,

L /Bl HY, AL 99 v 23 8 10EA
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ogram®| W ¥ B o] 704 L% A] base line
o] yelutth= AL acids 7 2L ko] &3k
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£#0°] ¥& HC(hydro carbon)%i7} 2222 #
HE Aoz #Rs At
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Table 7. Peak percent area of aromatic constituents of C. lanceolata collected strains in differ-
ent regions and cultured on the open field at Andong

Strains and collected region*

Constituents™ ACLS-1 ACLS-2 ACLS-3 ACLS-4 ACLS-5 “ACLS-6
Sobaeksan  Irwolsan Chuwangsan Hakgasan Kayasan Songnisan
1. 2-butanal 0.01 - 0.20 - - -
2. a-pinene - 0.02 0.01 0.04 0.01 0.12
3. Hexanal 0.16 0.47 0.37 0.26 0.12 0.41
4, D-limonene 0.07 0.06 0.04 0.08 0.06 0.02
5. trans-2-hexenal 0.04 0.94 3.61 1.06 0.72 1.23
6. Amylalcohol - 0.24 0.02 0.25 0.15 0.20
7. 3-octanone 0.04 0.03 - - - -
8. 1-hexanol 18.93 29.49 26.64 29.56 25.16 22.96
9. c¢is-3-hexanol 24.89 38.36 19.05 33.13 24.31 40.49
10. trans-2-hexanol 45,22 14.02 41.11 22.09 44.00 14.18
11. MIPP 0.07 0.16 0.06 0.06 0.05 0.17
12. 1-octen-3-ol 0.39 0.21 0.32 0.88 0.09 0.13
13. Acetic acid 0.06 0.07 0.03 0.04 - 0.05
14. Dimyrcetal 0.01 0.06 0.03 0.03 0.04 0.11
15. Furfural 0.12 0.07 0.16 0.18 0.09 0.39
16. 2,4-heptadienal 0.06 0.22 - 0.02 - 0.11
17. Benzaldehyde - - - - - -
18. Furfuryl acetate - 0.06 - 0.13 - 0.06

* Numbers in front of constituents indicate peak no. of GC chromatogram,

* ACLS indicates Andong codonopsis lanceolata strains.
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Table 7. Continued

Strains and collected region*

Constituents™ ACLS-1 ACLS-2 ACLS-3 ACLS+4 ACLS-5 ACLS-6

Sobaeksan  Irwolsan Chuwangsan Hakgasan Kayasan Songnisan

19. PAA 0.52 1.46 0.43 0.48 0.41 1.37
20. Citral : 0.04 - 0.07 0.11 - 0.04
21. 2,4-decadienal 0.04 0.25 0.01 1.10 - 0.16
22. Benzyl alcohol 0.07 0.16 0.08 0.11 - 0.13
23. BHT - - - - - -
24. MVP 0.02 0.20 0.05 0.05 - —

* Numbers in front of constituents indicate peak no. of GC chromatogram.
* ACLS indicates Andong Codonopsis Janceolata strains,

Table 8. Peak percent areaof aromatic constituents of C. lanceolata collected strains in differ-
ent regions and cultured on the open field at Andong

Strains and collected region*

Constituents™ ACLS- 7 ACLS- 8 ACLS- 9 ACLS-10 ACLS-11 ACLS-12
Chirisan Odaesan Togyusan Chongyangsan Hallasan Japanese sp.
1. 2-butanal 0.05 - 0.07 - - -
2. a-pinene 0.01 0.02 0.01 0.18 0.04 -
3. Hexanal 0.28 0.29 0.41 0.25 0.16 0.34
4, D-limonene 0.04 0.03 0.05 0.11 0.03 0.14
5. trans-2-hexenal 1.96 2.32 4.30 1.08 1.90 0.88
6. Amylalcohol 0.10 0.12 - 0.18 0.13 0.20
7. 3-octanone 0.03 0.06 - 0.05 ~ -
8. 1-hexanol 19.96 20.28 18.41 25.03 25.69 23.73
9. cis-3-hexanol 22.87 29.22 23.03 24.99 20.87 28.72
10. trans-2-hexanol 41.29 41.46 48.11 41,23 44,02 30.78
11. MIPP 0.04 0.05 0.04 0.07 0.03 0.04
12. 1-octen-3-o0l 0.16 0.33 0.22 0.27 0.14 0.12
13. Acetic acid 0.03 0.03 0.02 0.04 0.03 0.04
14. Dimyrcetal 0.03 0.05 0.03 0.04 - 0.13
15. Furfural 0.14 0.16 0.08 0.12 0.11 0.20
16. 2,4-heptadienal 0.04 0.04 0.05 - 0.03 0.04
17. Benzaldehyde 0.04 - - - - -
18. Furfuryl acetate 0.10 - 0.06 0.17 - -
19. PAA 0.42 0.54 0.49 0.53 0.48 0.47
20. Citral 0.12 - - - 0.08 -
21. 2,4-decadienal 0.03 0.08 0.04 0.15 0.05 0.12
22. Benzyl alcohol 0.05 0.07 - 0.07 0.08 0.17
23. BHT 0.06 - - - - -
24. MVP 0.03 - 0.13 0.03 0.03 0.07

* Numbers in front of constituents indicate peak no. of GC chromatogram.
* ACLS indicates Andong codonopsis lanceolata strains,
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