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Changes of Crude Components and Essential Oil Content by
Shading Treatment in Codonopsis lanceolata Trautv

Seong Phil Lee*, Sang Kuk Kim*, Sang Hwan Chung*, Boo Sull Choi* and Sang Chul Lee**

ABSTRACT : This experiment was conducted to increase essential oil and aromatic contents on roots
of Codonopsis lanceolata Trautv with different shading treatments. Vine length was prolonged by shading
treatment compared with non-shading. Fresh root weight in 75% shading treatment was highest with 13g
per plant. Crude components such as crude protein, fat and fiber contents decreased, while crude ash in-
creased as shading degree increased. Forty-eight volatile aromatic compounds in the root were identified
by GC/MS. Major aromatic compounds were 1-hexanol, cis-3-hexanol, and #ans-2-hexanol. In par-
ticular, trans-2-hexanol was highest in the 75% shading treatment attaining the 160.32 % area. Con-
clusively, it was suggested that the 75% shading treatment was to some extent effective to improve the
content of essential oil and aromatics in the roots of Codonopsis lanceolata Trautv.
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Table 1. Effects of shading treatments on
growth characteristics of Co-

donopsis lanceolata.

Vine Leal Fresh
Treatment  length Length Width root wt.
(em) m)  lemy  (g/plant)

No.

Control 22" 82 46 3.9 9. 1c
15% Shading  230b 266 5.7 4.1 9,9
35% Shading 243a  2lc 6.2 4.3 6.0d
55% Shading  23%b ¢ 6.8 45  10.5h
75% Shading 2452 29 6.9 47  13.0a

" In each column, means with the same letters are not
significantly different at the 5% level by DMRT.
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Table 2. Contents of crude components in root
of Codonopsis lanceoclata as affected
by different shading treatments.

Crude components (%)
Protein Fat Fiber Ash

Control 811" 17 278  3.0%d
15% Shading  7.83b  L68b  2.70ab  3.56c
35% Shading  7.39b  L.63b  2.58h¢  4.08b
55% Shading  7.05  15%¢  2.3lc  4.1%
7% Shading  6.92¢ 1.45d 2.69b 4, 20a

Treatment

¥ In each column, means with the same letters are not
significantly different at the 5% level by DMRT.
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Table 3. Essential oil content in root of Co-
donopsis lanceolata as affected by dif-
ferent shading treatments,

Treatment Essential oil content (%)
Control 0. 004d”
15% Shading 0. 004d
35% Shading 0. 005¢
55% Shading 0. 006b
75% Shading 0.007a

" In each column, means with the same letters are not
significantly different at the 5% level by DMRT.

2 2o 75%AFAME 0.007% 2 7+ =4 v
g dge B¢ HERRY FEE Foled A
FEA7) e Aoz vehdrh HE e
7] “‘ﬂ:"% GC/MSel| 98] E-4 3 AE F 4004
B & 48%0] # 5%l 1-hexanol, c¢is-3-
hexanol, trans-2-hexanole] 718 & F# & 1
ol Aoz vehgtl @At Hile ¥
zpgo] Hlg ABA = FE5E o5 3HA F
71 8ol B AES BYcdl, 59 frans-2-
hexanol& th& 27kA 7|4 BT} W 3le] Zo]
2 AL L 5 AU FAFoA 49,41 %area]

2o ]5H 215 75% N A= 160. 32% area®™ F 3. 24l
%’E o Aoz e AFXaE 3t A&

o s FrIHEY Ao vt e AL

qaur 2% o5 Gl R Bolale AFA 7
2o WgeE Ead d@ ATE Slolok & AL,
2 4799
5 e

B Age Aaxel opgr ol A s wuE
el BAS wAANA THEH S 2 A7)
4o 872 ABAEE DAL 1 Aol 7
A2 gorsidl e 2ok

L Rge Babgel ue ana% 2 5ol A
dglon, B3 A3 35%9 T5%clA 4zt

% 1l

243cm, 245cm2 WERS I ASF S l'%i}“*oﬂ H]
& 75% AFell A ol F-A KA

2. LA w7t Fold & 2d AT 22
grako)] ZastR i 2 A Fabgd vlE A
@E7} FolAF 2 ghako) AT

AEF e AFHEI BEFH FE0) T

7}0}04 75% AEN M 0.007% 2 713 A Ve
U dge A g F&E goled A%
o] AHH o[t

4. vy Bl | E-& F 48F0] &Rl
T 1-hexanol, cis-3-hexanol, trans-2-hexanol &
ol 714 F& Wl & & A AT

5. trans-2-hexanol& 2} %3 2] 7holl 2}o] 7} 7}
23 75% oA 160.32 %area® T2l H]
s <F 3. 2vl] &Skt

- 151 -



Table 4. Aromatic constituents affected by different shading conditions.

Peak

Peak area (%)

Compounds

No. P AV B C D E
1  2-Pentanol 0.52 0.45 0.12 0.23 0.43
2 Isoamyl alchol 0.23 0.33 0.17 0.43 0.23
3 2-Amyl furan 0.36 0.23 0.22 0.28 0.09
4  trans-2-Hexanol 0.12 0.76 1.68 0.15 2.33
5 Amyl alchol 0.21 0. 34 0.25 0.18 0.21
6  3-Octanone 0. 38 0.11 0.76 0.65 0.11
7  Methyl heptenene 0.12 0.16 0.11 0.21 0.32
8  2-Penten-1-ol 0.31 0.16 0.32 0.25 0.16
9  Prenol 0.13 0.19 0. 27 0.34 0.30
10 Methyl heptenene 0.07 0.13 0.13 0.22 0.26
11  1-Hexanol 49.21 46. 33 49. 76 58. 34 99. 56
12 cis-3-Hexanol 46.59 46.23 45.25 59. 24 67. 56
13 trans-2-Hexanol 49. 41 58. 30 63. 28 59. 22 160. 32
14  4-Methyl hexanol 0.12 0.35 1.15 0.20 0.06
15  3-Methoxyisopropylpyrazine 0.17 0.22 0.17 0.14 0.20
16  2-Octenal 0.15 0.27 0.11 0.28 0.21
17 1-Octen-3-0} 0.43 1.45 0.27 0.25 0.28
18  Acetic acid 0.34 0.39 0.23 0.33 0.32
19 Furfural 0.14 0.48 0.39 0.35 0.32
20 2. 4-Heptadienal 0.15 2.11 0.06 0.06 0.09
21  Benzaldehyde 0.21 1.13 0. 40 0.38 0.28
22 Linalool 0.38 0.15 0.38 0.06 0.09
23 Cedrene 0.24 0. 45 0. 29 0.16 0. 45
24 2-Quaiene 0.11 0.33 0.22 0.27 0. 47
25  Caryophyllene 0.19 0. 38 0.45 0.30 0.34
26 Widdrene 0. 34 1.28 0.15 0.43 0.26
27  1-Menthol 0.22 1.22 0.16 0.28 0.28
28  Phenyl acetic aldehyde 1.94 6. 23 0. 45 0. 44 1.56
29  6-Quaiene 0.15 1. 45 0.78 0.20 0.16
30  Methyl salicylate 0.08 0.44 0. 47 0. 49 0.22
31 2. 4-Decadienal 0.13 1. 06 0. 33 0.14 0.43
32 Geraniol 0.16 1.44 0.25 0.11 0.14
33  Benzylalcohol 0.14 1.65 0.36 0.34 0.18
3 BHT 0. 38 4. 58 0.35 0.44 0.78
35  Phenyl ethyl alcohol 0.14 1.26 0.11 0.62 0.54
36  Cinnamic aldehyde 0.10 1.32 0.13 0.19 0.32
37  2-Cedral 0.21 2.16 0.29 0.02 0.10
38  Eugenol 0.60 1.09 0. 20 0.21 0.22
39  Patchouli alcohol 0.36 2.45 0.22 0.13 0.18
40  2-Methoxy-4-Minyl Phenol 0.23 2.43 0.11 0.27 0.13
41  2-Hexyl cinnamic aldehyde 0.11 0.43 0.58 0.03 0.15
42  Diethyl phinlate 0.13 0.23 0. 36 0.14 0.28
43 4-Vinyl phenol 0.23 1.29 0.24 0.42 0.20
44  Diisoputhyl phthalate 0.29 0.28 0.11 0.10 0.16
45  Myristric acid 0.13 2.38 0.16 0.15 0.16
46  Dibuthy! phthalate 0.20 2.35 0.19 0.19 0.19
47  Benzylesalicylate 0.01 0.27 0.16 0.11 0.42
48  Palmitic acid 0.13 2.35 1.26 1. 49 1.52

“A: Control, B:15%, C :35%, D : 55%, and E : 75% shading, respectively.

- 152 -



o] R
[en)

—

Ho
rQk

1. Chung, B.S. and D.S. Na. 1977. Studies on

the terpenoid component of the roots of Co-
donopsis lanceolata Bent. et Hook. Kor. J.
Pharmacog. 8 : 47-49.

2. Park, J.Y., Y. H. Kim, and K. S. Kim. 1989.

Volatile flavor components of Codonopsis lan-
ceolata Trautv. (Benth. et Hook.). J.Korean
Agric. Chem. Soc. 32 : 338.

. Seong Phil Lee, Sang Kuk Kim, Myung Suk
Nam, Boo Sull Choi and Sang Chul Lee. 1996.
Effects of shading and organic matter ap-
plications on growth and aromatic constituents

- 153 -

of Codonopsis lanceolata. 41(4) * 496-504.

, _____, Boo Sull Choi, Sang Chul
Lee and Kil Ung Kim. 1995. Growth and aro-
matic constituents of wild and domesticated

Codonopsis lanceolata grown at two different
regions. Korean J. Crop Sci. 40 (5) : 587-593.

AR, AR, AAA, 288, 1992 A

o) w2 oo JuA SR v i
Sha- A E 4 EHER], 24(2) ¢ 171-176.

L F2AFA. 1983, BAAEAFRAIE A

1. 35-139p.

A, &R, AR, AdI 8L FAET

B AR EA A, AR EEAL 131-150p.



