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Effects of Shading and Organic Matter Applications on
Growth and Aromatic Constituents of Codonopsis lanceolata

Seong Phil Lee*, Sang Kuk Kim*, Myung Suk Nam®*,
Boo Sull Choi* and Sang Chul Lee*

ABSTRACT : The study was conducted to obtain the basic information on increasing aromatic
degrees by shading and organic matter application on Condonopsis lanceolata. The result were
as followings : Fresh root wt. in shading 55 % treatment was increased about twices, whereas
fresh root weight in non-shading was decreased. But growth of ground parts such as vine length,
leaf width, and leaf number was promoted under non-shading treatment, Macroelements such as
K, Ca, and Mg, were increased in non-shading and higher organic matter application, The
components such as crude protein, fiber, and ash were increased in the shading 55% treatment
compared with non-shading. In the sixteen amino acids, arginine contents were the highest in
non-shading and organic matter 30M /T. Recovery vyield of essential oil was 0.005% in
non-shading. The highest was organic matter 30M /T in the non-shading as 0.007%. Major aro-
matic constituents were 11 kinds of aliphatic alcohols such as 1-hexanol, ¢is-3-hexenol, and
trans-2-hexanal. As a result, major aromatic degree was higher in shading 55%, also increased in
the much organic matter application, It was considered to be applied dense shading 55% and
much organic matters to produce Condonopsis lanceolata plants which have high aroma and

good quality.

Key words : Codonopsis lanceolata, Organic matter, Free amino acid, Crude component, Aro-
matic constituent.
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Table 1. Analytical conditions of free amino

acids
Model . Waters Associates HPLC
Coulmn : Amino acid Analysis Liquid
Chromatography
Column temp, : 60+0.5C
Buffer system : A— B— A
Flow rate 1 0.4 ml /min,
Detector : OPA Hyp Fluorescence
Buffer A : Sodium citrate dihydrate mixing
soultion pH 3.05
Buffer B : Boric acid mixing solution

pH 9.60
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Table 2. Meteorological environments as affected by shading

Temp.(C) Soil Relative Light
Shading levels
1ne Max, Mini.  Mean temp.(C) humidity (%) intensity (Lux.)
Non-shading 34.1 10.4 22.3 22.8 75.5 96,300
Shading 55% 28.0 9.8 18.9 19.5 73.5 42,620
Table 3. Physicochemical properties of soils
Application pH oM P,0s Ext.(me /100 g) SiO,
Shading level
acing 1VES  (per 10a) (1:5) (%)  (ppm) K Ca Mg (ppm)
Native soil 0.7 2.6 240 0.88 6.98 1.18 121
Non-shading Organic matter 10M /T 6.6 2.9 223 1.18 5.78 0.98 96
Organic matter 30M /T 5.7 3.4 136 0.40 4.79 0.92 78
Native soil 6.9 8.5 324 1.07 9.35 1.91 132
Shading 55% Organic matter 10M /T 6.2 5.0 226 1.22 6.27 1.95 110
Organic matter 30M /T 5.4 6.5 116 0.38 5.68 1.44 98
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Table 4. Growth characteristics as affected by shading and organic matter application

Leaf
Application Vine length 4 Fresh root wt.
Shading levels (per 10a) (cm) No. Length Width (g /plant)
(cm) (cm)
Native soil 328 39 6.4 4.0 45.1
Non-shading Organic matter 10M /T 356 38 6.6 4.2 52.3
Organic matter 30M /T 376 41 5.9 3.7 57.1
Native soil 318 35 7.6 4.5 24.2
Shading 55% Organic matter 10M /T 322 39 8.9 4.9 25.2
Organic matter 30M /T 299 33 7.2 4.5 32.4
Main plot (M) 11.3*™ 3.2 1.4* 0.2™ 1.1
LSD (5%) Sub plot (S) 1.7 NS 8.0 0.2** 0.3*
Interaction (M XS) 2.5* 2.1 0.1 NS 0.5*

Table 5. Composition of crude components as affected by shading and organic matter appli-

cation
Application Crude component (%) Moisture  Saponin
ding levels
Shading levels — (per 10a) Protein ~ Fat  Fiber  Ash (%) (%)
Native soil 8.63 1.69 2.47 3.44 81.8 4.8
Non-shading Organic matter 10M /T 5.56 1.73 2.46 4.21 81.7 4.4
Organic matter 30M /T 5.14 1.73 2.50 5.32 80.7 4.4
Native soil 6.50 1.37 2.60 5.21 78.1 2.6
Shading 55% Organic matter 10M /T 7.25 1.64 2.41 4.12 77.8 2.0
Organic matter 30M /T 8.13 1.64 2.45 3.63 79.5 3.6
Main plot (M) 8.31* 0.09* 8.21** NS 1.7 0.16*
LSD (5%) Sub plot (S) 311 2.53* 7.30™ 5.70™ NS 0.14*
Interaction (M xS) 4.42* 0.03* 0.11™ 0.08** NS 0.21*
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Table 6. Content of inorganic elements as affected by shading and organic matter application

Application Inorganic element (ppm)
Shading levels
& (per 10a) K Ca Mg Fe Mn 2Zn Na Cu
Native soii 10.02 3.82 0.37 0.01 0.17 0.04 0.00 0.09
Non-shading Organic matter 10M /T 15.03 3.97 0.33 0.01 0.17 0.04 0.00 0.08
Organic matter 30M /T 16.27 4.25 0.31 0.00 0.20 0.05 0.00 0.08
Native soil 8.43 3.60 0.24 0.02 0.17 0.05 0.03 0.07

Shading 55% Organic matter 10M /T 11.93 3.26 0.28 001 019 0.04 0.05 0.08
Organic matter 30M /T 13.81 3.97 0.33 0.00 019 0.04 0.01 0.09

Main plot (M) 1.54= 041 0.03* NS NS NS NS NS
LS.D Sub plot (S) 0.55%  0.29" 0.11* NS 0.01* NS NS NS
I[nteraction (M XS) 079~ 0.40* 0.16® NS NS NS NS NS

Table 7-1. Changes of free amino acids as affected by shading and organic matter application

Application Free amino acid content (mg /g dry wt.)
Shading levels
€ (per 10a) Lys*  His Arg  Asp Thr Ser Glu Pro
Native soil 1.44 0.87 18.12 1.66 0.99 0.11 8.01 1.11
Non-shading Organic matter 10M /T 1.48 0.89 18.66 1.89  0.98 013 806 1.18
Organic matter 30M /T 1.49 0.93 18.89 1.87 1.00 0.15 8.11 1.19
Native soil 1.04 0.43 17.11 141 096 0.09 747 114

Shading 55% Organic matter 10M /T 1.06 0.44 17.44 1.43 0.96 0.10 7.47 1.10
Organic matter 30M /T 1.09 0.47 17.54 146 099 012 7.89 1.16

Main plot (M) 0.24%  0.26* 0.34*  0.26 NS 0.02* 0.14* NS
LS.D Sub plot (S) 0.10* 0.0 0.2 0.01* NS 0.03* NS 0.01*
Interaction (M xS) 0.15*  0.18* 0.24* 019 NS 0.11*  0.15* 0.17*

* Lys: lysine, His: histidine, Arg: arginine, Asp: asparatic acid, Thr: threonine, Ser: serine, Glu: glutamic
aicd, Pro: proline.

Table 7-2. Changes of free amino acids as affected by shading and organic matter application

Application Free amino acid content (mg /g dry wt.)
Shading levels
e (per 10a) Gly* Ala Val Met lle Leu Tyr Phe
Native soil 1.18 1.88 1.43 0.44 1.11 1.06 0.58 1.97
Non-shading Organic matter 10M /T 1.32 1.91 1.39 0.34 1.76  1.11 0.59 2.08
Organic matter 30M /T 1.39 1.94 1.55 0.38 1.32 1.33 0.68 2.18
Native soil 1.16 1.76 1.11 0.10 1.01 1.04 0.57 2.00

Shading 55% Organic matter 1I0M /T 1.19 1.77 1.11 0.18 1.00 1.00 058 210
Organic matter 30M /T 1.20 1.98 1.17 023 105 105 055 222

Main plot (M) 0.08* 0.07* 0.05* 0.11* 0.05* 0.01* NS 0.01*
LS.D Sub plot (S) 0.04* NS 0.01*  0.08* NS NS NS 0.02*
Interaction (M XS) 0.19* 0.11 0.15* 0.23* NS 0.05* NS NS

* Gly: glycine, Ala: alanine, Val: valine, Met: methionine, Ile:Isoleucine, Leu: leucine, Tyr: tyrosine, Phe:
phenylalaline.
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Table 8. Changes of recovery yields as affected by shading and organic matter application

Application

Shading levels Recovery yield (%) Water contents (%)
(per 10a)
Native soil 0.004 81.8
Non-shading Organic matter 10M /T 0.004 81.7
Organic matter 30M /T 0.007 80.7
Native soil 0.003 78.1
Shading 55% Organic matter 10M /T 0.001 77.8
Organic matter 30M /T 0.004 79.5

Table 9. Changes of aromatic constituents as affected by shading and organic matter appli-

cation
Non-shading Shading 55%
Peak  Constituents Native  Organic Organic  Native  Organic Organic
No. soil matter matter soil matter matter
10M /T  30M /T 10M /T  30M /T
1 2-pentanol 0.04 0.08 0.05 0.16 0.02 1.05
2 Isoamyl alcohol 0.07 0.05 0.06 0.18 0.05 0.09
3 2-amyl furan 0.06 0.06 0.02 0.05 0.06 0.13
4 Trans-2-hexenol 0.07 0.83 4,37 1.72 1.46 5.44
5 Amyl alcohol 0.15 0.21 0.15 0.11 0.16 0.34
6 3-octanone 0.01 - - 0.02 - -
7 Methyl hexyl ketone - - - 0.06 - 0.05
8 2-penten-1-ol 0.34 0.13 0.21 0.26 0.30 0.56
9 Methyl heptenene 0.12 0.02 - 0.02 0.11 -
10 1-hexanol 64.6 17.2 20.9 45.9 53.2 71.6
11 Cis-3-hexenol 36.2 7.84 15.6 27.3 32.7 44.5
12 Trans-2-hexanal 89.7 0.12 42.6 82.5 76.4 150.9
13 3-methoxy isopropyl pyrazine 0.14 0.12 0.04 0.05 0.12 1.14
14 2-octenal 0.12 0.21 0.14 0.04 0.13 0.20
15 1-octen-3-o0l 0.31 0.75 0.13 3.12 - 0.49
16 Acetic acid 0.21 0.03 0.02 0.12 0.21 0.19
17 Furfural 0.12 0.03 0.24 0.22 0.18 0.04
18 Benzaldehyde 0.04 — 0.01 0.02 0.06 -
19 Linalool 0.14 0.07 - 0.11 0.04 0.35
20 Cedrene 0.17 0.74 0.03 0.10 0.23 0.47
21 a-guaiene 0.06 0.23 0.11 0.12 0.07 0.10
22 Caryophyllene 0.18 1.11 0.07 0.12 0.22 0.66
23 Widdrene 0.12 1.67 - 0.09 0.11 2.95
24 -menthol 0.28 1.71 0.29 0.16 0.51 0.85
25 Phenyl acetic aldehyde 1.34 2.31 0.46 1.04 1.18 1.18
26 J-guaiene 0.10 0.19 0.11 0.17 0.04 0.10
27 Methyl salicylate 0.10 0.06 0.08 0.03 0.11 0.09
28 2,4-decadienal 0.22 0.54 0.03 0.20 0.27 0.38
29 Geraniot 0.09 0.42 0.05 0.13 0.14 0.20
30 Benzyl alcohol 0.16 0.52 0.08 0.20 0.24 0.31
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Table 9. Continued

Non-shading Shading 55%

Peak Constituents Native  Organic Organic  Native  Organic Organic

No. soil matter matter soil matter matter

1M /T  30M /T 1IOM /T  30M /T
31 BHT* ) 1.26 2.62 0.34 1.74 1.15 1.97
32 Phenyl ethyl alcohol 0.10 0.65 0.12 0.13 0.09 0.14
33 Cinnamic aldehyde 0.06 0.04 0.07 0.03 0.03 0.02
34 a-cedral 0.22 6.79 0.12 0.17 0.17 3.26
35 Eugenol 0.11 0.17 0.09 0.03 0.04 0.05
36 Patchouli alcohol 0.11 0.78 0.12 0.21 0.44 0.51
37 2-methoxy-4-vinyl phenol 0.07 0.34 0.04 0.16 0.16 0.35
38 a-hexyl cinnamic aldehyde 0.11 0.27 0.17 0.15 0.03 0.12
39 Diethy! phthalate 0.07 0.51 0.10 0.08 0.02 0.10
40 Disobutyl phthlate 0.11 0.50 0.24 0.15 0.14 0.24
41 Myristic acid 0.20 0.75 0.06 0.42 0.28 0.43
42 Dibutyl phthlate 0.04 0.40 0.07 0.24 - 0.05
43 Benzyl salicylate 0.11 - 0.10 0.13 - 0.09
44 Palmitic acid 1.35 9.95 0.27 2.14 1.66 3.04

* BHT means butylated hydroxytoluene used as antioxidant in food chemistry.
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