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(Codonopsis laceolata)
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Abstract

In the present study, proximate compostions, fatty acid and amino acid compositions of wild
and cultivated Dodok (Codonopsis laceolata B. et H.) were analyzed.
The contents of crude ash and crude protein were higher in the cultivated Doddk than in the

wild Dodok.

The main fatty acids in the total lipid, free lipid and bound lipid of wild and cultivated D5do

k were linoleic acid, palmitic acid and followed by linolenic acid. In the case of wild D6ddok,

numerous unknown peaks were appeared significantly.

The amino acids analyzed in wild and cultivated Dddok were lysine, histidine, arginine,

aspartic acid, threonine, serine, glutamic acid, proline, glycine, alanine, valine, methionine,

isoleucine, leucine, tyrosine and phenylalanine. Arginine was the predominant amino acid in

both wild and cultivated Dadok.
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Table 2. Operating conditions of the Biotronic-1.C 5000
for amino acid analysis

Seperation column

oo} Ak Ee AOACHKo| whet +-43}9ict, Dimension 3.2 X 400mm
Type of resin BTC-2710
Bed height 210mm
Table 1. The operating conditions of the gas chromato- Prewash column
graph for analysis of fatty acid composition Dimension 6 X 85mm
f resi BTC—F
Instrument : Hitachi mode! 163 Type o_ sin
. Bed height S 24mm
Detector : Flame lonization Detector
Column : 3% GP on chromosorb WAW, Temperature
3mm x 2m Gradient 25s/°C
Injection temp. : 240°C Column temp. 44 °C, 58°C, 61 °C, 70°C

Column temp. : initial temp. 160 °C

final 220C Pump
inal temp. i Buffer flow 18mi/h
temp. program 1 °C/min. Reagent flow 9.9ml/h
Detector temp. : 240 °C
Carrier gas flow Buffer
rate : N,, 39ml/min. pH 3.5,3.72,4.3,5.2,10.6

Table 3. Proximate compositions of dried Déddk

(unit : %)

Compositions Wild Dodok (n=12)

Cultivated Dodok (n=12)

Range Mean Range Mean
Moisture 247 — 3.45 3.02 4.32— 1.43 5.62
Crude ash 2.18— 2.47 2.34 3.05— 5.23 4.29
Crude fat 1.51 — 2.82 2.37 1.79 — 2.86 2.17
Crude protein 7.37 — 8.82 8.00 10.38 — 16.00 13.33
Crude fiber 19.03 — 27.35 23.19 7.98 —14.90 11.44
Non-fiberous 57.36 — 64.99 61.18 53.58 —69.17 61.38

carbohydrate
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Table 4. The percent contents of the total, free and bo-
und lipids in wild and cultivated Ddd6k

(unit : %)
Crude lipids Purified lipids

Wild D&ddok

Free lipids 2.70+0.10 1.73 £ 0.02

Bound lipids 15.32+0.12 0.31 £ 0.08

Total lipids - 1.94 £ 0.47
Cultivated Dbdbk

Free lipids 2.20 + 0.50 1.1920.17

Bound lipids 13.29 £ 1.70 0.35+0.,12

Total lipids — 1.58 £ 0.11
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Table 5. Fatty acid compositions in total lipids of D8ddk

Wild DbdSk (n=3)

Cultivated Dbddk (n=3)

Fatty acids
Range (%) Mean (%) Range (%) Mean (%)
Cso - - 0.30 0.30
Cizio 0.05— 0.13 0.09 0.58 0.58
Ciazo 0.19 - 0.35 0>.28 0.19—~ 0.88 0.42
Cisto 14.56 — 16.87 15.87 17.50 — 37.03 24.73
Ciei -0.45 — 0.53 0.49 0.09 — 047 0.34
Cie:a 1.73 - 1.90 1.83 0.99 0.99
Ciro 0.11 — 0.24 0.16 - -
Cir:a 0.11 — 0.29 0.20 - —
Cis:o 1.05— 2.82 1.89 1.27 — 7.88 3.56
Cis:a . 3.22 - 3.69 3.53 2.54 — 492 3.48
Cis:2 19.59 — 39.01 27.60 11.54 — 4485 32.92
Cis:s 5.47—-10.50 7.27 3.47 —10.23 7.73
Caero 0.19 — 0.41 0.31 0.44 — 2.80 1.25
Cao:1 0.05 - 045 0.25 0.12 — 0.17 0.15
Cao:2 0.07 — 0.42 0.25 0.11 — 0.60 0.36
Cai:o 0.11 — 0.30 0.23 0.12— 1.87 0.71
Caa:s 1.05 - 217 1.54 0.96 — 4.87 2.65
Caz:z 1.89— 2.14 2.02 0.44 0.44
Caaco 11.98 — 19.51 17.00 3.13 — 3.57 3.35
Caan - 0.04— 1.55 1.01 1.21— 1.55 1.38
T.S.F.AD 35.83 34.90
M.U.F.A2 7.02 8.00
P.U.F.A.® 38.97 42.44

1) T.U.F.A. : Total saturated fatty acid
2) M.U.F.A. : Mono-unsaturated fatty acid
3) P.U.F.A. : Poly-unsaturated fatty acid
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Table 6. Fatty acid compositions in free lipids of Doddk

Wild Dodok (n=5)

Cultivated Dodok (n=5)

Fatty acids
Range (%) Mean (%) Range (%) Mean (%)
Ciato 0.07 — 0.08 0.08 0.06 — 0.47 0.22
Ciato 0.27 — 0.35 0.31 0.36 — 0.75 0.51
Cisio 11.71 — 16.83 14.21 14.69 — 31.15 21.72
Cig:1 0.41 — 071 0.58 0.08 — 1.19 0.58
Cie:4 0.46 — 1.94 1.13 0.33 — 2.61 1.44
Cizo 0.06 — 0.19 0.11 122- 1.76 1.49
Cira 0.47 — 1.66 1.20 1.11 — 4.48 2.80
Cis:o 1.22 — 4.86 3.08 1.39 - 8.30 4.01
Cisia 2,57 — 5.21 3.57 231 —15.80 6.90
Cisi2 11.11 -~ 35.03 24.43 8.42 — 44.96 27.20
Cis:s 334 —-12.34 7.84 2.90 — 14.44 8.90
Cao:0 0.45 — 0.62 0.54 0.53 — 1.53 0.91
Cao1 ' 0.16 0.16 0.65 — 1.11 0.88
Caos2 0.07 — 1.16 0.64 0.08 — 2.44 1.04
Caz:o . 0.40 — 0.47 0.44 0.15— 2.7 1.63
Caa:a 1.46 — 1.77 1.62 1.20— 1.75 1.56
Caz:2 1.10 1.10 0.86 0.86
Caa:o 13.05 —16.45 14.75 0.95 — 6.00 3.13
Caa:a 0.23— 1,73 0.98 0.85— 1.92 1.54
T.S.F.AY 33.52 33.62
M.U.F.A2 8.11 14.26
P.U.F.A® 35.14 39.44

1) T.U.F.A. : Total saturated fatty acid
2) M.U.F.A.: Mono-unsaturated fatty acid
3) P.U.F.A. : Poly-unsaturated fatty acid
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Table 7. Fatty acid compositions in bound lipids of D3ddk

Wild D3dok (n=3)

Cultivated Dod3k (n=3)

Fatty acids
Range (%) Mean (%) Range (%) Mean (%)
C 50 - - 0.30 0.30
Ciato 0.31.— 0.81 0.44 0.34 — 3.46 1.58
Ciaio 0.10 - 0.21 0.16 0.11 — 4.06 1.46
Cis:0 7.34-17.79 14.07 11.62 — 20.38 15.47
Ciena 0.17 — 0.37 0.31 0.19 — 1.12 0.64
Cis:a 0.92 — 1.63 1.36 1.07 — 1.81 1.44
Ci7:0 0.71 0.71 0.12 — 1.00 0.56
Cir: - - 0.85 — 0.89 0.87
Cis:o 0.71 — 1.63 1.18 0.86 — 1.48 1.24
Cigir 1.50 — 3.30 2.53 1.22 — 2,12 1.71
Cis:a 12.57 — 34.61 21.47 10.65 — 36.54 22.99
Cis:s 2.20 — 6.20 4.36- 2.36 — 5.35 4.34
Czo:0 0.24 — 1.61 0.75 0.38~ 0.58 0.51
Cao:1 - - 0.07 — 0.43 0.25
Cao:2 0.12 - 1.55 0.93 0.06 — 1.57 0.74
Caz:o 0.14 — 2.69 1.16 0.21 — 1.10 0.60
Caan 0.93 — 2.06 1.53 0.20 — 1.58. 0.85
Caa:a 0.79 — 1.57 1.25 0.22 — '0.33 0.29
Caazo 1.12 — 347 2.14 0.67 — 1.05 0.90
Caazs 0.88 — 1.49 1.23 0.71 — 1.40 0.96
T.S.F.AY 20.61 22.62
M.U.F.A? 5.60 5.28
P.U.F.A® 29.37 29.80

1) T.U.F.A. : Total saturated fatty acid
2) M.U.F.A. : Mono-unsaturated fatty acid
3) P.U.F.A. : Poly-unsaturated fatty acid
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Table 8. Amino acid compositions of Dodok

Wild D8ddk

Cultivated Dodok
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5 AFd, 498, vige Y4 A7, Aefats] A,
6(1):43, 1975 .

6) ¥4, Aabe] gopstA AF-Fe W 28] F4] 2o
s, FAdda =53, A 194 : 196, 1975

7) Han, B.H,, Kang, S.S. and Woo, W.S., Triterpenoids
from Codonopsis lanceolata, J. Pharm. Soc. Korea,
20:79, 1976

8) AAA, A, Abake] terpenoid A Fol AFF o7,
A oFsta] =), 8(2):49, 1977

9) °] &8, A44YEE Ao B dF-A4 = Ehrlich’s
Reagent 4 Edo] Azl (A1), FHARKH
=2, Al 474 149, 1967

10) o} -3}, AAAAEE Ao Ag AF-A4 F Ehrlich’s

Reagent ¥4 Eol wistd(M21), FHIENGE

Amino acid

3}%/ 100me % of total mg/g N Lnrf/lnoftrtr;% % of total me/g N
Lysine 0.31 511 242.19 0.49 5.82 229.75
"Histidine 0.49 8.07 382.81 0.41 4.87 192.24
Arginine 2.78 45.80 2171.88 2.76 32.78 1294.08
Aspartic acid 0.28 4.61 218.75 0.66 7.84 309.45
Threonine 0.5 2.47 117.19 0.25 2.97 117.22
Serine 0.16 2.64 125.00 0.27 3.21 126.59
Glutamic acid 0.53 8.73 414,06 2.01 23.87 942.43
Proline 0.07 1.15 54.69 0.09 1.07 42.20
Glycine 0.17 2.80 132.81 0.18 2.14 84.40
Alanine 0.19 3.13 148.44 0.29 3.45 135.97
Valine 0.16 2.64 125.00 0.21 2.49 98.46
Methionine 0.07 1.15 54.69 0.07 0.83 32.82
Isoleucine 0.12 1.98 93.75 0.15 1.78 70.33
Leucine 0.17 2.80 132.81 0.21 2.49 98.46
Tyrosine 0.16 2.64 125.00 0.16 1.90 75.02
Phenylalanine 0.26 4.28 203.13 0.21 2.49 98.46
Total 6.07 100.00 4742.20 8.42 100.00 3947.88
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of Off. Anal. Chem., Washington D.C.: 211, 1980

17) Schoch, T.J., Non-carbohydrate substances in the
cereal starches, J. Am. Chem. Soc., 64:2954, 1942

18) oj4ted, A& Al, RS AW Aol A AT, A
1%, 8 o A3 39 A9A 240 #H3}o,
34 E 183 =], 11(4):291, 1971

19) Folch, J., Lees, M. and Sloane, S.G.H., A simple
methed for the isolation and purification of total



58 dod A oH A 3z 7et8] A

lipids from animal tissues, J. Biol. Chem., 226:497, preparation of fatty acid esters from lipids for gas
1957 chromatographic analysis, Anal, Chem., 38:514, 1966
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