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The experimente were carried out to different temperature which affected growth, yield, proximate
and antitumor activity in the Codonopsis lanceolata. Growth of aerial part and subterranean part
were best at 20°C and lower 30°C. Components of fat, protein and fiber were best at 30°C. Wild C.
lanceolata had higher contents of fat, protein, fiber and ash as compared with cultured C. lanceolata.
Arginin was predominant amino acid in both wild and cultivated C. laceolata. No significant differ-
ence in the mineral contents was found between the wild root and the cultivated at 30C in
biotronroom. No minerals difference in the contents was found between the cultivated temperature.
The content of elements of inorganic metal differs according to the part. C. lanceolata were subjected
to preliminary antitumer screening test with Sarcoma 180 ascites and screening on V—79 cell. This
experiments were conducted in accordance with the total packed cell volume method and cytotoxicity
method.

Keywards ; Codonopsis lanceolala, growth, yield, proximate, antitumer activity.
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Table 1. The Effect of vine length with different temperature in C. lanceolata

Unit(cm)

Culture date

Temperature
12th May 12th June 13th July 23th August
15C 50.4 161.6 253.7 284.6
20C 102.7 163.5 258.6 269.6
25C 101.5 182.0 271.0 283.5
30°C 65.3 146.0 192.5 197.8
L-S-D 5% 17.1441 16.5246 27.6578 31.4470
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Fig. 1. The effect of vine length with different tem perature in C. lanceolata
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Table 2. The effect of vine and leat welght with different temperature in C. lanceolata Unit(g)
nit(g
15C 20T 25C 30C
Part Fresh Dry Fresh Dry Fresh Dry Fresh Dry
used matter matter matter matter
weight weight weight weight weight weight weight weight
vine 94.10 19.35 89.35 17.72 94.79 18.94 66.00 13.14
leaf 47.63 9.74 45.80 9.24 47.76 9.64 33.75 6.76
* L-S-D 5% (Fresh weight) vine : 10.6259 leaf : 5.2384
(Dry matter weight) vine : 2.0843 leaf : 1.0187
Table 3. The effect of subterranean part weight with different temperature in C. lanceolala Unit(g)
15C 20C 25C 30C
Part Fresh Dry Fresh Dry Fresh Dry Fresh Dry
used matter matter matter matter
weight weight weight weight weight weight weight weight
subtterr-
143.1 36.39 213.4 53.38 81.72 20.78 46.14 11.95

ane an part

* L-+S-D 5% (Freshweight) : 35.0033
(Dry matter weight) . 8.8265
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Fig. 2. The effect of aerial part weight with different temperature in C. lanceolata
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Table 4. The effect of anthesis with different temperature in C. lanceolata

unit . Number

Month/Day 15C 20C 25T 30°C L-S-D5%
7/06—10 0 0.2 1.4 0.6 0.9308
7/11—-15 0 14 3.8 2.0 2.2700
7/16—20 0 4.6 18.3 5.2 4.0874
7/21—-25 0 21.2 30.6 274 15.9043
7/26—31 0 354 61.0 24.8 17.8208
8/01-05 4.2 54.2 43.8 31.2 11.9541
8/06—10 3.0 47.6 284 74 20.5573
8/11-15 134 49.6 31.4 9.8 13.7446
8/16—20 27.4 28.2 20.0 34 3.9798
8/21—25 26.0 4.8 10.2 0 5.4979
8/26—31 41.8 5.2 9.2 0 9.2422
9/01—05 22.0 4.0 8.6 0 6.2991
9/06—10 14.6 2.0 8.4 0 5.3377
9/11—-15 9.6 0.2 4.2 0 4.5728
9/16—20 6.0 0.6 6.0 0 3.8499

TOTAL 167.2 299.2 288.3 111.8
Table 5. Mean temperature of main growing district in Korea
unit(C)

Geogz:l;;hical April May June July August September Oetober
In je 10.4 15.7 19.7 23.1 23.3 17.7 11.2
Jecheun 12.0 17.2 21.7 25.0 25.5 20.2 10.8
Euiseung 11.6 16.8 21.3 245 24.9 19.1 12.2
Young deuk 12.1 16.9 20.1 23.9 24.8 20.6 14.7
Puan 11.2 16.5 21.1 24.8 25.5 20.3 14.2
Namweun 12.0 17.2 21.7 25.0 25.5 20.2 10.8

% meterological Office of korea : Mean temperature to 1990 from 1960
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Table 6. The contents of mineral elements in Codonopsis lanceolata

Unit . ppm
Mineral contents in nitric acid for
Use in mineral measurement 10 ppb 1 ppb 2 ppb
Geogzroar[]ar;ical gglmtgi)z\e’i;tis;e(’c) Source Co N1i Sn As Se Ba
Moo ju 15 leaf <0 2.091 | 0.7227 <0 2.23 26.55
" 20 " <0 1,978 { 0.1778 | 1.587 5.693 11.11
" 25 " <0 2.077 | 0,2295 | 1.922 4.65 15.89
" 30 1" <0 2.076 | 0.7636 | 0.4031 | 4.903 17.59
" 15 Vine <0 1.054 | 0.6659 | 1.4 2.628 27.94
" 20 " <0 2.147 1.601 1.324 3.842 21.89
" 25 " <0 1.747 } 1.229 0.4279 | 2.854 54.72
" 30 " <0 1.514 | 0.1191 | 0.8104 | 3.652 73.88
" 15 root <0 0.9369| 0.4729 <0 1.594 32.16
7 20 " <0 1.174 | 0.4218 | 0.0042 | 1.112 2.177
" 25 " <0 1.134 | 0.2593 <0 1.272 23.65
" 30 " <0 2.018 0.413 0.2005 | 1.617 108.2
Chirisan spontaneity root <0 1.275 | 0.4941 | 0.7006 | 0.6336 143.9
Mooju open field root 0.0442 | 6.05 0.2235 | 2.052 2.133 282.2
Mineral contents in Nitric aied for
Use in mineral measurement 10 ppb
Geographical| Cultivation _ |source Li Be Mg ca Sr Mn
Zone Temperature ()
Moo ju 15 leaf 2.567 0.464 3,062 6,369 | 51.85 41.07
" 20 2.96 0.345 4,486 | 10,955 110.6 | 29.63
" 25 2.611 | 0.301 | 2,385 | 9,673| 78.09 | 24.86
" 30 2.99 0.337 3,568 9,047 | 73.54 | 26.48
" 15 vVine 1.711 0.186 1,408 4,361 | 42.37 8.999
" 20 3.118 0.311 583.3 4,336 | 46.57 11.87
" 25 2.852 0.277 1,793 3,741 | 419.59 7.293
" 30 2.275 0.208 2,874 5,260 | 80.09 13.88
” 15 root 1.595 0.188 1,040 1,298 | 13.91 10.89
" 20 1.557 0.228 593.7 893.2 | 5.863 11.17
" 25 1.639 0.203 1,369 1,756 | 25.73 18.65
" 30 2.813 0.301 1,524 2,401 | 30.4 19.77
Chirisar Spontaneity root 1.471 0.171 648.7 1,196 | 17.01 28.19
Moo ju open field root 2.288 0.218 1,210 1,800 | 29.84 91.11
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10 ppb

Mo Sb Ge Si Ti Ga Bi Sc B Tl
0.5472 3.542 <0 95.63 88.72 <0 <0 0.7265 | 28.1 ¢
0.7642 | 3.727 <0 48.13 16.55 | 0.4961 <0 0.501 41,03 <0
1.155 1.206 <0 35.09 9.368 <0 <0 0.3815 | 47.13 <0
0.8136 | 3.003 <0 72.67 12,04 | 1.711 0.957 | 0.4627 | 58.93 <0
0.2654 | 1.059 <0 " 28.73 2.634] 0.4615 | 1.305 | 0.2316 | 12.91 <0
0.8072 <0 <0 38.01 1.755( 3.299 1.762 | 0.4335 | 12.44 <0
0.6146 | 1,732 {0 83.37 3.479| 2.387 0.136 | 0.3809 | 13.86 <0
0.7623 3.441 0.141 43,22 1.913} 2.163 1.659 0.3012 | 22.33 <0
0.2823 0.4335 <0 23.5 0.482) 0.117 2.133 0.2007 9.483 <0
0.2945 1.097 <0 23.86 5.542( 1.377 1.028 0.2878 6.58 <0
0.2144 1.631 <0 22.07 0.933] <0 1.907 0.209 11.08 <0
0.3299 | 1.262 <0 32.9 0.811] 0.1028 | 1.494 | 0.3334 | 15.65 {0
0.4574 0.87 <0 133.1 4.487( <0 0.729 0.1901 9,599 <0
0.139 0.4836 <0 68.69 0.371] <0 0.276 | 0.2376 | 13.23 <0

_lppb 0.5ppb 10 ppb  2ppb
Fe Cu Zn p Pb cd Al Na v Cr K
1,068 5.156 | 37.79 748.2 <0 0.1086 | 633.7 200.7 | 5.742 | 1.528 512.8
257.4 4.215 | 22.53 853.1 | 0.831 | 0.0329 | 299.3 402 2.744 | 1.742 521.3
204 4.707 | 16.14 1,582 | 4.149 <0 266. 1 270.3 | 2.127 | 1.742 678
261.2 7.936 | 33.83 1,236 | 2.335 | 0.1936 | 224.7 200.9 | 2.278 | 1.319 365.8
65.98| 1.933 6.33 796.9 | 2.057 | 0.0076 54,24 66.61| 1.072 | 0.6943 | 753.5
52,15 2.262 9,238 799.2 3.544 | 0.0024 30.02 90.09| 1.825 2.022 413
74.95| 2.842 | 16.69 1,375 | 1.438 | 0.0875 | 44.36 | 284.9 | 1.815 | 1.1 442.6
69.47| 14.62 24.91 4,229 | 1.66 0.1876 51.6 641.7 | 1.4 1.084 818.1
114.6 3.182 | 15.89 959.6 <0 0.0519 | 486.3 71.111 1.902 | 0.591 437.5
383.4 3.828 | 11.66 767.6 <0 <0 429.9 31.44] 3.3 1.001 357.3
161 3.081 [ 11.47 957.1 <0 0.0983 | 463.8 93.24] 1.971 | 0.5072 | 330.4
159.9 5.633 | 15.78 1,316 <0 0.057 765 301.7 | 2.956 | 0.9154 | 274.7
152 4.27 9.078 | 307.5 | 0.708 | 0.0247 | 167.8 39,22 1.028 | 0.6613 | 286.3
42.15[ 5.484 | 23.55 3,218 | 0.537 ] 0.3398 | 163.3 44,96 0.9167~0.5973 385.5
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Table 7. Proximate composition of different cultivated groups in C. lanceolata

Geogra- Cultivation

phical temper- Moisture Crude Crude Sugar Crude Crude

Protein Fat Fiber Ash

Zone ature

Mooju 15°C 18.0 4.3 1.6 47.6 6.2 4.3

20C 20.1 4.1 1.6 46.9 5.5 4.5

25C 25.7 3.1 0.9 50.3 5.0 3.6

30T 12.6 7.0 2.1 40.1 12.0 5.1

Chirisan  Spontaneity 12.7 6.0 1.8 46.6 10.4 3.7

Mooju Open field 21.0 4.9 1.1 22.8 10.0 5.8
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Table 8. Antitumor activity of C.lanceolata with Sarcoma 180 asites Mice

Original Part Dose BWC PCV
Plant used (mg/kg/day) (g) TV GR(%)
Codonopsis root 100 +2.5 0.29 72.0—
lanceolala leaf 100 +4.1 0.30 102.1—
vine 100 +4.7 0.38 55.4 +
2 % XM
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