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Abstract

Proximate compositions, minerals and protein fractions of the roots of cultured and wild Codonopsis
lanceslata of different age groups were examined as the basic research for the study of their source
of processed foods. The most abundant proximate composition of the roots of C. lanceolata was
observed to be total sugars and next come crude protein, crude fiber, crude fat and ash in deséending
order irrespective of cultured and wild ones. The richest mineral contained in the roots was noticed
to be K and followed by Mg and Ca. Generally increased tendency of crude protein, fat, ash, K, Mg,
Ca, Mn, Zn, Cu and P contents were observed with older roots, however, decreased total sugars and
Fe content. Lead and cadmium content was far bellow the authorized tolerance limits. The quantitative
fractionation of the protein of the roots ranked albumin the highest content, followed by globuin,
prolamin and glutelin. Decreased albumin content was observed with the older age roots, while increased
globulin, prolamin and glutelin content. The minimum solubility of the soluble protein of the roots was
found to be at pH 4.0 and maximum, at pH 10.0. Disc gel electrophoresis of the soluble protein
of C. lanceolata roots showed almost similar patterns and numbers of bands. The molecular weight for

main band protein was estimated to be about 90, 000.
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Table 1. Analytical conditions of atomic absorption spectrophotometer

Analytcal condition

Element Lamp Current Slit Wave length Gas Air Acetylene

(mA) (nm) (ml/min) (ml/min)
K 12 2.0 766.5 Fuel lean 55 35
Na 12 0.7 589.0 " ” v
Ca 15 0.7 422.7 " ” p
Mg 15 0.7 285.2 n " "
Fe 25 0.2 248.3 ” ” ”
Mn 25 0.2 279.5 " " ”
Zn 25 0.7 213.9 ” ” ”
Cu 25 0.7 324.8 ” ” ”
Pb 5 0.7 283.3 ” ” ”
Cd 2.5 2.5 298. 8 ” ” ”
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Defatted sample meal (10g)

BEERABEGR

Extracted with 20 vol. H:O0(pH 7.0) for 90 min.
Centrifuged at 3,500 r.p.m. for 30 min.

Supernatant Residue

(Albumin)

Extracted with 20 vol. 0.4 M Na,CO; for 90 min.
Centrifuged at 3500 r.p.m for 30 min.

|
Supernatant
(Glutelin)

|
Residue

Extracted with 20 vol. 70% ethanol for 90 min.
Centrifuged at 3500 r.p.m, for 30 min.

Supernatant
(Prolamin)

Residue

Extracted with 20 vol. 0.5% NaOH for 90 min.

| Centrifuged at 3500 r.p.m. for 30 min.

Supernatant
(Glutelin)

!
Residue

(Discrarded)

* Proteins fractionated were lyophilized.

Fig. 1. Flow chart for the fractionation of protein in C. lanceolata.
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Table 2. Proximate composition* in different age of the C. lanceolata (%)
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Age Ash Crude fat Crude protein Crude fiber Total sugar
1 4.22 5.51 13.47 3. QS 68.76
2 4.17 6.18 12.75 8.25 68. 64
Cultured 3 5.24 6.29 12.74 7.97 67.76
4 5.22 6.28 13.82 8.13 66.53
5 5.17 6. 03 14.10 8.15 66. 54
1 8 3.81 5.19 12.52 10.53 67.94
Wild 12 3.78 5.14 12.61 10.59 67. 87
* dry weight basis.
Table 3. The content of mineral elements in C. lanceolata
Age* K Na Ca Mg Fe Mn Zn Cu P Pb Cd
1 265.5 0.195 31.0 37.4 4.06 0.424 1.941 0.72 0.114 0.180 0. 027
2 208.7 0.250 39.7 28.5 2.75 0.435 1.598 0.91 ¢. 113 0. 0567 0. 023
3 320.9 0.288 39.1 32.0 2.48 0.465 1.476 Q.68 0.181 0.073 0.024
4 307.9 0.407 44.7 47.9 1.82 1.325 2.324 0.75 0.215 0.073 0.018
5 304.2 0.353 41.7 43.2 1.94 1.322 3.295 0.85 0.192 0. 080 0. 020
8 247.1 0.238 42.2 26.7 1.95 °  0.587 2.202 0.87 0. 046 0.073 0. 0045
12 296.2 0. 247 49.6 25.1 1.74 0.561 2.773 0.92 0. 063 0.133 0. 0045
* Samples of ages 1~5 years were cultured C. lanceolata and, 8 and 12 years, wild one.
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Table 4. Fraction of the soluble protein in
C. lanceolata (%)

Age Albumin Globulin  Prolamin  Glutelin
1 40. 62 22.18 19.74 17.46
2 37.41 22.99 20. 69 18.94
3 37.04 23.46 22.22 17.28
4 38.30 23.19 21.03 17.48
5 37.23 23.64 20.69 18.44
8 34.07 23.86 22.90 19.17

12 34.24 23.98 22.64 19. 14

* Age 1~5 years were cultured C. lanceolata, and
8 and 12 years, wild one.
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Fig.3. Compartive discgel electrophoresis
patterns of water-extractable protein,
extracted from C. lanceolata root at
each age.
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