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Growth and Aromatic Constituents of Wild and Domesticated
Codonopsis lanceolata Grown at Two Different Regions
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ABSTRACT : Growth characteristics and aromatic constituents of wild and domesticated
Codonopsis lanceolata grown in different regions were investigated to find the best cultural con-

dition for quality improvement. The results were as followings : Air temperature of wild region

was lower to 4~8C and soil temperature was also lower to 3°C compared with domesticated re-

gion. Soil of wild region had about three times richer organic matter with lower pH.

Chromosome number of wild and domestcated species was 2n=16, ovary number was 3, but seed

number of wild species was 132 vs domesticated showing 62. Recovery yield of wild species
grown wild region had 0.55%, besides that, the wild species grown in domesticated region had 0.
34. But the domesticated species in wild and domesticated regions was the same as (0.28. Inor-

ganic element contents of domesticated region showed much higher than that of wild region.

Major aromatic constituents were specified in wild Codonopsis lanceolata as dimethylbenzene,
3-ethyl-5-2-(ethylbutyl)-octadecane, benzaldehyde, 14, 14-dimethyl-hexadecanoate, methylhexa-
decenoate of which was not detected in domesticated species.
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Fig. 1. Apparatus for simultaneous steam dis-
tillation /extraction head modified by
Schultz, et al.

IR EIERRR 1g-S HEfhEe 5% (Perchloric ac-
id 90m{, H.SO: 5m/, H;0 55m/) 10mI& i
sta] 4#3E %, N F&-2 micro Kjeldahlik,

Fresh Wt. 5g

!
Washing

!
Recovery flask A : 50ml diethylether
+ activated charcoal

i
Recovery flask B : 80ml D.W + sample 5g
+ activated charcoal

.Fillinng.W in the lower of head
Heatinlg recovery flask A, about 50volt
Heating recovery flask B, about 70volt
Reacti%g sample with diethylether

Transfering recovery flask A
to beaker

!
Mixing anhydrous MgSQ,
!

Concentrating'
i

Injection to GC : 14

Fig. 2. Distillation and extraction procedure
for aromatic constituents.
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Table 1. Analytical conditions of GC to ide-
ntify aromatic constituents

Model Hewrett Packard 5890 Series I1, 5870 B

Column Capillary tube (FFAP, 50mXxOD,
0.32mm, 1D, 0.52.m)

Column 85 — 210 (2°C /min.)

temp.

Carrier gas Helium

Flow rate 0.8 ml /min.

Detector Mass Selective Detector

Chart speed 0.34 cm /min,

P #8&& UV /VIS spectrophotometer (V
arian Techtron Model Cary!, K, Ca, Mg %

2 Atomic Absorbance Spectrophotometer
(Perkin Elmer Model 3100)& #iE3slgor,
extractEE-E 1Y 1A o] Schultz %
o] BHEESH HKIBEE S B3t tlg A£4R 5g0l
diethyletherE #it #FEE dhe] Simultaneous
Steam Distillation /Extraction(SDE)EC 2
SHE 0¥ 29 ERCE MtslN i, FERAS
EME HgEEANA Lo #8 1LE GC
(Hewrett Packardiit HP 5890 Series II)ol
HAS % Mass spectrometry(HP5870 B) &

13 22 %o 2 EHESTSEA
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Table 2. Climatic conditions between wild and domesticated regions

Regions Altitude Temp. (C) Soil temp. Humidity Light intensity
(m) mean max, min. (c) (%) (Lux)
Wild 700 18.6 26.0 111 13.5 67.5 1,620
Domesticated 150 22.3 34.1 104 16.4 75.5 96,300
Table 3. Soil properties between wild and domesticated regions
Regions pH oM P:0s Ext. (me /100g) Si0;
(1:5) (%) (ppm) K Ca Mg (ppm)
Wild 5.0 6.3 81 0.27 4.48 0.73 124
Domesticated 6.3 2.1 86 0.21 4.03 0.72 111
Table 4. Characteristics of wild and domesticated Codonopsis lanceolata
Species Numbers
Chromosome Ovary Seed
Wild 2n =16 3 132
Domesticated 2n =16 3 62
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Table 5. Growth characteristics at different cultivated regions

Length Leaf Fresh wt.

Region Species of vine{cm) no. length(cm) width(cm) (g /plant)
Wild Wild 113 13 5.8 2.9 8.2
Domesticated 125 13 5.4 3.4 7.5
Domesticated Wild 396 24 6.9 4.3 10.4
Domestiacted 475 38 5.7 4.6 18.9
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Table 6. Percentages of major inorganic elements in root of C. lanceolata at different regions

Region Species N P K Ca Mg
Wild Wild 0.82 0.93 0.2 0.13 0.05
Domesticated 1.78 2.29 1.3 0.25 0.24
Domesticated Wild 1.65 1.47 1.4 0.61 0.39
Domesticated 2.20 2.35 1.5 0.57 0.57

Table 7. Percentages of aromatic extract in root of C. lanceolata at different regions

Wild region

Domesticated region

Wild species Domesticated species

‘Wild species Domesticated species

0.55 0.28

0.34 0.28
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Table 8. Percent area of aromatic constituents in C. lanceolata root grown in wild and
domesticated regions

Peak Wild region Domesticated region
no. Constituents Wild Domesticated Wild Domesticated
species species species species
1. Dimethylbenzene 6240 - 7224 -
2. D-limonene 3588 97212 2739 79550
3. Propyl disulfide 963 1437 6583 3598
4. 1,2,4-trimethylbenzene 6021 - 7825 1649
5. Diethyl benzene 2678 3041 5117 3251
6. 1,2,5-trimethylbenzene 7392 1920 3422 2180
7. Hexylformate 29893 18776 31657 20514
8. 2-ethyl-1,4-dimethylbenzene 9285 2511 4994 1517
9. 1-methyl-3-Cl-methylethylbenzene 2651 608 1422 395
10. 2-ethyl-1,3-dimethyibenzene 2891 9591 419 655
11. cis-3-hexenol 37314 9756 18818 7450
12. Tetradecanes 4985 7961 276 5355
13. trans-2-hexenol 12052 1630 8027 3096
14. 1,2,4,5-tetramethylbenzene 22352 39829 5792 23352
15. 1-octen-3-ol 6053 - - 2757
16. 3-ethyl-o-xylene 5063 1472 3431 973
17. Tetramethylbenzene 922 285 486 236
18. 2-methyl-allylbenzene 453 249 371 193
19. 3-ethyl-5-(2-ethylbuthyl)-octadecane 1076 - 340 -
20. Benzaldehyde 347 - 580 -
21. Cedrene 1711 1838 829 590
22. Methylcaproate 2312 2874 1189 3391
23. Hexylcaproate 1030 1084 915 555
24. Methylbenzoate 669 968 553 750
25. Hexadecene 18739 48151 - 33059
26. cis-hexenylcaproate 2049 1504 1087 932
27. a-humulene 2953 1993 1675 1024
28. ¢&-gluaiene 1149 2240 470 290
29. Eremophilene 2585 1590 875 435
30. ¢-cadinene 2012 528 740 268
31. Torreyol 555 686 403 526
32. Methyllaurate 1250 748 1279 1122
33. Hexylcaprylate 660 418 212 639
34. Cuparene 607 496 - 153
35. Octabenzene - 30825 1731 -
36. Octadecene 2474 - - 24030
37. Octadecenol 311 583 651 766
38. Benzylalcohol 328 771 233 -
39. Tetramethylphenol 263 252 1003 -
40. 4-methyl-2,6-di-ter-butylphenol - — 1187 1415
41. Allylbenzene 3363 1020 462 532
42. 12,12-dimethyltridecanocate 1459 1435 1462 1338
43, Cycloheptadecanol 839 814 435 546
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Table 8. Continued

Peak Wild region Domesticated region
no. Constituents Wild Domesticated Wild Domesticated
species species species species
44. Ethylmyristate 5682 11734 3946 10195
45. Methylpentadecanoate 1941 1252 2499 421
46. Ethylpentadecanoate 1617 852 17572 927
47. Junipene 3483 460 1128 1884
48. Methylpalmitate 16413 23817 18571 25567
49. Methylhexadecenoate 4139 10654 4555 5735
50. Ethylpalmitate 31537 28590 49094 31408
51. Ethyl-9-hexadenoate 10649 10514 13063 6855
52. 14,14-dimethylhexadecanoate 993 - 878 -
53. Methylhexadecenoate 1411 - 1383 -
54. 2,4-di-ter-butylphenol 2395 39765 744 30986
55. Ethylheptadecanoate 3054 1398 389 1310
56. Methyl-8-octadecenocate 1796 3020 1897 2157
57. Methyl-9-octadecenoate 861 1893 1317 1487
58. Methyl-10-octadecenoate 4228 3211 4446 2350
59. Methyl-12-octadecenoate 1807 2083 3349 1973
60. Methyl-octadecadienoate 8670 10942 14902 20659
61. Dihydroxyprophyloctadecadienoate 18163 = - 24830
62. Dihydroxyoctadecadienoate - 13628 37830 -
63. 7,10,13-methyloctadecatriene 1480 830 159 2130
64. 9,12,15-methylmethyloctadecatrienoate 3521 1258 5497 2626
65. Butylisobutylphthalate 3573 1475 4639 3378
66. Diphenyldimethoxyethanene 10125 11539 496 3690
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