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Effects of Organic Matter Applications on General Components and
Essential Oils in Codonopsis lanceolata Trautv.

Seong Phil Lee*, Sang Kuk Kim*, Boo Sull Choi*, Sang Chul Lee** and Soo Kab Yeo*

ABSTRACT : This experiment was conducted to increase aromatics in roots of Condonopsis
lanceolata by applications of organic matters. Fresh root wt. was increased by conifer/moss application to
79. 1g per plant. Crude protein content was also higher at rice straw application than native soil application
and crude saponin content was increased by conifer/moss application, but contents of crude fat, fiber and
ash were not different in all treatments.

Although contents of K, Ca, and Mg were increased by rice straw application, Fe, Mn, Zn, Na and
Cu were not significantly different in all treatments. The highest free amino acid was arginine, it was
increased by the application of fallen leaves and the highest yield (0. 008%) of essential oils was obtained
by conifer/moss application. As a result, to produce C. lanceolata plant showing higher quality and
aromatic essential oils, it was considered that the most effective organic matter showing high yield and
higher aromatic constituents was conifer/moss application of over 3M/T per 10a.

Key words © Condonopsis lanceolata, Organic matters, Aromatic constituent.
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Table 1. Analytical conditions of free amino acids.

Model . Waters Associates HPLC

Column © 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. Effects of various organic matter applications on growth characteristics.

Vine length Leaf Fresh root wt.
Manures ) -
(em) Number  Length({cm) Width (cm) (g/plant)
Native soil 326b 42 5.5d 3.7b 31.9d
Rice straw 344ab 39 6.4b 3.6b 48. bc
Wild grass 352a 36 5. 8¢ 3.8b 46.5¢
Fallen leaves 343ab 34 6. 4b 4.2a 68. 2b
Conifer/moss 317¢ 34 7.0a 3.8b 79. 1a
Chicken dung/sawdust 320b 36 5.7¢ 3.4¢ 42.0c

In each column, the same letters are not significantly different at the 5% level by DMRT.
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Table 3. Contents of crude components as affected by various organic matter applications.

Crude components (%) Moisture
Manures

Protein Fat Fiber Ash Saponin (%)
Native soil 7.38¢ 1. 48b 2.44a 3.24d 3.0b 81.0
Rice straw 10. 44a 1.32¢ 2.45a 3.73¢ 3.0b 84.0
Wild grass 9. 00b 1.57a 2.51a 4.73a 2. 8¢ 81.3
Fallen leaves 9. 56b 1. 35¢ 2.52a 3.42¢ 3.0b 82.7
Conifer/moss 6.13d 1.32¢ 2.51a 4.01b 3.4a 83.2
Chicken dung/sawdust 6. 88d 1. 48b 2. 44a 4.43b 3.0b 79.5

In each column, the same letters are not significantly different at the 5% level by DMRT.
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Table 4. Contents of inorganic elements as affected by different organic matter applications.

Inorganic element content (%)

Manures K Ca
Mg Fe Mn n Na Cu
Native soil 14.50c  4.80b 0.50 0.01 0.19 0.04 0.01 0.08
Rice straw 19.66a 4.83b 0.55 0.01 0.18 0.05 0.01 0.08
Wild grass 14.55¢ 4. 28¢ 0.29 nd’ 0.18 0.04 0.01 0.09
Fallen leaves 12.72d  4.03e 0.34 nd 0.20 0.04 nd 0.08
Conifer/moss 16.01b 5. 14a 0. 42 nd 0.18 0.04 0.12 0.09
Chicken dung/sawdust 15.48b  4.12d 0. 40 nd 0.14 0.04 0.01 0.06

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

' nd means not detected and trace amounts.

Table b. Composition of free amino acids as affected by different organic matter applications.

Free amino Manures
acids Native soil  Rice Straw  Wild grass Fallen leaves Cgigf:sr/ Chlcslgfvréui%ng/
1. Lys 1.99 1.98 2. 33 2.10 2.00 1.99
2. His 0.59 0. 88 0.99 0.76 1. 00 1.03
3. Arg 14. 98d 17.99b 17. 68b 18. 99 15. 98¢ 16. 00c
4. Asp 1.28 1.29 1. 08 1. 09 1. 03 1. 44
5. Thr 0. 80 0.90 1.92 0.98 0.57 0.99
6. Ser 0.10 0.11 0.22 0.25 0.19 0.26
7. Glu 6. 99 7.68 7.69 7. 46 7.35 8.10
8. Pro 1.09 1.00 1.06 1.17 1.09 1.00
9. Gly 1. 11 1.09 0.98 0.76 1.00 1.10
10. Ala 1.33 1.57 1.44 1.34 1.00 1.08
11. Val 1. 09 1.16 1.11 1.90 1.09 2.09
12. Met 1. 00 1.23 1.99 1.09 0.76 1.00
13. Tle 1. 09 1. 08 1.77 1.77 1.93 1.65
14. Leu 0.01 0.09 0.99 1.23 0. 08 0.18
15, Tyr 0.12 0.22 0. 38 0.22 0.11 0.08
16. Phe 2.20 2.27 2.00 2.76 2.08 2.25

In arow, the same letters are not significantly different at the 5% level by DMRT.

Table 6. Essential oil contents in the roots as
affected by various organic matter

applications.

A Essential oil

Manures content (%)
Native soil 0.006 b
Rice straw 0.002 e
Wild grass 0.005 ¢
Fallen leaves 0.003 d
Conifer/moss 0.008 a
Chicken dung/sawdust 0.002 e

In each column, the same letters are not
significantly different at the 5% level by DMRT.
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Table7. Aromatic constituents as affected by different organic matters.

Peak Peak area % ) .
No Compounds - - [dentification
INO. A B C D E F
1 2-Pentanol 0.71  0.39  0.05 0.25 0.03 0.08 a’
2 Isoamyl alchol 0.24 0.19 0.12 0.04 0.05 0.35 a
3 2-Amyl furan 0.07 0.14 0.08 0. 04 0.05 0.03 a
4 Trans-2-Hexenol 0.12 0.75 3.65 0.05 2. 49 0.50 a
5 Amylalchol 0.26 0.19 0.39 0.16 0.19 0. 33 a
6 3-Octanone - - - - - - a
7 Methyl heptenene 0.02 0.10 - 0.01 0.01 0.18 a
8 2-Penten-1-ol 0.54 0.17 0.38 0.21 0.29 0.16 a
9  Prenol 0.02 - 0.03 - - - a
10 Methyl heptenene 0.04 0.12 0.03 - - - a
11 1-hexanol 74.47  31.60 48.87 42.76 78.62 29.80 a, b’
12 Cis-3-Hexanol 44.21 19.08 28.49 17.28 36.65 10.61 a, b
13 Trans-2-Hexanol 147.33 17.96 63.79 58.81 120.41 17.17 a, b
14 4-Methyl hexanol 0.24 0.48 0.12 0.07 0.07 0.22 a
15 3-NMethoxyisopropylpyrazine 0.14 0.08 0.15 0.08 0.23 - a
16 2-Octenal 0.19 0.11 0.07 - 0.11 - a
17 1-Octen-3-o0l 0.83 1.53 0.36 0.22 0.36 0.14 a
18 Aceticacid 0.22 0.62 0.03 - 0.11 - a
19 Furfural 0.07 0.13 - - 0. 10 - a
20 2. 4-Heptadienal 0.11 1. 38 0.07 0.07 0.03 0.53 a
21 Benzaldehyde 0.01 - - - 0.02 - a
22 Linalool 0.04 0.27 - 0.04 0.01 - a
23 Cedrene 0.14 0.54 0.09 0.08 0. 40 0.18 a
24 2-Quaiene 0.07 0.42 0. 03 0.04 0.07 0.09 a
25  Caryophyllene 0.13 0.39 0.02 0.03 0.05 0.26 a
26 Widdrene 0. 06 1.21 0. 06 0.03 0.10 0.14 a
27 1-Menthol 0. 46 1.24 0.15 0.13 0.25 0.18 a
28  Phenyl acetic aldehyde 1.95 6. 19 0.54 0.62 1.18 1.15 a
29 0-Quaiene 0.17 0.99 0.09 0.11 0.15 0.79 a
30 Methyl salicylate 0.02 0.12 - - 0.01 - a
31 2.4-Decadienal 0.23 2.07 0.07 0.11 0.12 0. 20 a
32 Geraniol 0.15 1. 47 0.07 0.09 0. 06 1.01 a
33 Benzylalcohol 0.15 1.64 - - 0.12 -
34 BHT 0.83 10.42 0.33 0.42 0.92 4.22
35 Phenyl ethyl alcohol 0.07 1.12 0.04 0. 04 0.05 0.73 a
36 Cinnamic aldehyde - - - - - - a
37 2-Cedral 0.21 3.78 0.05 0.01 0.11 0.64 a
38  Eugenol - 0. 40 0.02 0.07 - 0.32 a
39 Patchouli alcohol 0. 26 1.77 0. 26 0.17 0.14 0.72 a
40 2-Methoxy-4-Minyl Phenol 0.14 3.12 0.07 0.06 0.10 0.41 a
41  2-Hexyl cinnamic aldehyde 0.02 0. 45 0.06 0. 03 0.02 0.19 a
42 Diethyl phtnlate 0.01 - 0.08 0.04 0.03 0.07 a
43 4-Vinyl phenol 0.01 1.28 - 0.03 - 0.32 a
44 Diisoputhyl phthalate - - 0.05 - 0.07 - a
45 Myristric acid 0.13 2. 06 0.13 0.10 0.10 0.94 a
46 Dibuthy! phthalate 0.20 2.18 0.14 0.12 0.19 0.81 a
47 Benzylesalicylate 0.01 - 0. 06 0.06 0.03 0.3 a
48  Palmitic acid 0.13 28.47 1.25 1.42 1.03  12.51 a

"A * Native soil, B : Rice straw, C : Wild grass, D : Fallen leaves, E : Conifer/moss, F : Chicken dung/saw dust.
"a  Identified by mass spectral data, NIST only.
"b : Identified by mass spectral data and retention time with those of authentic samples.
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