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Effects of Soil pH on Crude Components and Essential Oil
Contents of Codonopsis lanceolata Trautv.

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

ABSTRACT : This experiment was to determine the effects of soil pH on crude components and aromatic
constituents of Codonopsis lanceolata. Vine length of Codonopsis lanceolata grown at soil pH of 6.5 was
longer (299cm) compared to that grown under other soil pHs. Fresh root weight increased at soil pH of 5. 5
and 6.5, showing 17.9 and 15. 6g per plant, respectively. Contents of crude components such as protein,
fat, fiber, and ash decreased as soil became alkalized and crude ash content ranged from 2.99% to 3.
85%, showing a similar response to soil pH. Forty-eight volatile aromatic compounds in the root of
Codonopsis lanceolata were identified by GC/MS. Major aromatic compounds were 1-hexanol, c¢is-3-
hexanol, and #rans-2-hexanol. In particular, frans-2-hexanol was highest in soil pH of 6.5, attaining the
156. 87 % area. Essential oil content was also highest at soil pH of 6.5 with 0.007%. As a result, it was
considered that the soil pH of 6.5 was most effective for the improvement of essential oil and aromatic
constituents in the roots of Condonopsis lanceolata Trautv.

Key words : Codonopsis lanceolata, soil pH, aromatic constituent, essential oil.
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Table 1. Chemical properties of soil before
treatment.

pH 0.M. Av.P,0, Ex. -cation (cmol’/kg)
(1:5) (%) (mg/kg) K Ca Mg

Soil texture

Sandy Loam 6.3 1.9 143 0.20 652 1.00
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Table 2. Effects of soil pHs on growth characteristics of Codonopsis lanceolata.

Soil oH Vine length Leaf Fresh root wt.
01 p i |

(em) No. L?;%h \}Clggl {g/plant)
pH 4.5 2474 3%h 5.7 4.6 10. 8¢
pH 5.5 277¢ 36a 5.7 3.7 17.9a
pH 6.5 299a 24c 5.2 5.0 15.6b
pH 7.5 284h 24¢ 5.5 4.2 11. 4c

' In each column, the means with the same letters are not significantly different at the 5% level by DMRT.
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Table 3. Crude components of Codonopsis
lanceolata root grown in different soil

pHs.

Crude components (%)
Soil pH

Protein Fat Fiber Ash

pH 4.5 8.22a” 1.86a 2.90a  3.85%
pH 5.5 7.95b  1.82b  2.62b  3.27h
pH 6.5 7.84c  1.70c  2.58b  2.99c
pH 7.5 7.80c 1.67d  2.43c  2.35d
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Table 4. Essential oil content in root of Codonopsis
lanceolata as affected by different soil pHs.

Soil pH Essential oil content (%)
pH 4.5 0. 004¢’
pH 5.5 0. 004c
pH 6.5 0. 007a
pH 7.5 0. 005b

* In each column, the means with the same letters are
not significantly different at the 5% level by DMRT.
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Table 5. Aromatic constituents as affected by different soil pHs.

Peak Peak area (%)
Compounds
No. pH 4.5 pH 5.5 pH 6.5 pH 7.5
1 2-Pentanol 0. 65 0.54 0.55 0. 45
2 Isoamyl alchol 0.35 0.23 0.17 0.34
3 2-Amyl furan 0.23 0.20 0. 65 0.22
4 Trans-2-Hexenol 0.12 0.24 3.67 0.15
5 Amyl alchol 0.28 0.22 0.22 0.18
6 3-Qctanone 0.10 0.11 0.19 0.14
7 Methyl heptenene 0.18 0.15 0.13 0.03
8 2-Penten-1-ol 0. 46 0.34 0.43 0. 26
9 Prenol 0.14 0.18 0.13 0.61
10 Methyl heptenene 0. 26 0.22 0.34 0.29
11 1-hexanol 76. 45 67.60 89. 76 78.55
12 Cis-3-Hexanol 46. 43 53.28 79. 54 65. 18
13 Trans-2-Hexanol 75. 35 87.56 156. 87 99. 46
14 4-Methyl hexanol 0. 26 0.37 0.17 0.08
15 3-Methoxyisopropylpyrazine 0.17 0.18 0.19 7.23
16 2-Octenal 0.17 0.18 0.21 0. 39
17 1-Octen-3-ol 0.39 1.43 0.33 6.28
18 Acetic acid 0. 45 0. 56 0.24 0.24
19 Furfural 0.11 0.18 0.16 0.57
20 2. 4-Heptadienal 0.18 1.33 0.20 5.65
21 Benzaldehyde 0.07 0.07 0.09 0.30
22 Linalool 0.04 0.07 0.08 0.24
23 Cedrene 0.32 0. 44 0.15 0. 45
24 2-Quaiene 0.08 0.12 0.11 1. 33
25 Caryophyllene 0.16 0.19 0.26 1.67
26 Widdrene 0.03 1.05 0.38 1.35
27 1-Menthol 0.42 1.34 0.24 0.22
28 Phenyl acetic aldehyde 2.57 5.21 0.59 1.18
29 0-Quaiene 0. 28 0. 40 0. 42 0.19
30 Methyl salicylate 0.14 0.19 0.21 2.49
31 2. 4-Decadienal 0.14 0.14 0.35 0.18
32 Geraniol 0.10 1.57 0.67 0.27
33 Benzylalcohol 0.13 1.04 1. 10 1. 30
34 BHT 0.72 0.98 1.39 0.34
35 Phenyl ethyl alcohol 0.34 1.34 1.43 3.29
36 Cinnamic aldehyde 0.17 0. 28 0.29 0. 38
37 2-Cedral 0.25 0.75 0.12 0.99
38 Eugenol 0.31 0. 66 0.22 0.76
39 Patchouli alcohol 0.24 1.78 0.28 3.78
40 2-Methoxy-4-Minyl Phenol 0.26 2.46 0.57 0.11
41 2-Hexyl cinnamic aldehyde 0.11 0.54 0.32 0.67
42 Diethyl phtniate 0. 56 0.59 0.13 0.58
43 4-Vinyl phenol 0.20 1.23 1.33 0.24
44 Diisoputhyl phthalate 0. 30 0.25 0.55 2.98
45 Myristric acid 0.12 0.14 0.43 0.18
46 Dibuthy! phthalate 0.27 0.19 0.32 0.16
47 Benzylesalicylate 0.14 0.49 0.16 0.04
48 Palmitic acid 0.19 8. 33 1. 56 1.43
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Table 6. Mean square and least significant
difference values of major aromatic
constituents by different soil pHs.

Compounds  1-hexanol Cis-3-  Trans-2-

hexanol  hexanol
Mean square 237.6%*  611.1%**  3717.3**
L.S.D(0.05) 1.52 1.15 2.12

*, **Significant at 0.05 and 0.01 probability levels,
respectively.
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