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Studies on the Physiological Chemistry of Germination in Ginseng Seed
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(College of Agriculture, Jeonbug National University)

Abstract

A study on the metabolism of the chemical components of endosperm and embryonic organs

of ginseng seeds during their germination were investigated and the results of the changes in

the contents of nitrogen compounds, carbohydrates, lipids and phosphorus compounds are

discussed from the viewpoint of physiological chemistry.
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Table 1. Changes in phosphorus fractions during germination (mg/100 seeds)
TCA sol-P
Seedling length Tot-P | TCA insol-P | TCA sol-P -
Inorganic-P ! Organic-P
<0 2.227 0.618(27.7) 1.609(72. 3] 0.542(24.33(33.7) 1.067(48.0](66.3)
<0.5 2.306 | 0.712(30.9) 1.594(69. 1] 0.621(26.93(38.9) 0.973[42.2)(61.1)
<1.0 2.783 | 0.867[31.1] 1.915(68.9] 0.885(31.8](46.2) 1.030037.13(53.8)
Seedling <2.0 3.246 1.051(32.4] 2.195(67.6] 1.136(34.8](51.7) 1. 059(32. 71(48. 3)
<3.0 4,152 1. 151 (27.73 3.001(72.3] 1.836(44.21(61.2) 1.165{28.1](38.8)
<4.0 6. 431 1.811(28.2] 4.620(71.8) 2.538(39.41(54.9) 2.082(32.437(45.1)
<5.0 | 7.940 | 2.255(28.4) | 5.685(71.6) | 2.940(37.0)(51.7) | 2.745(34.6](48.3)
<0 10.640 | 2.780026.1) 7.860(73.9] 1.671(15.73(21.3) 6.189(58.2J(78.7)
<0.5 8.966 | 2.189(24.4] 6.777(75.6] 1.366(15.23(20.1) 5.411{60.43(79.9)
<1.0 8.219 | 2.106(25.6) 6.113(74.4) 1.272(15.51(20. 8) 4,841(58.93(79.2)
Endosperm <2.0 6.035°| 1.589(26.3) 4.446(73.7) 1.042(17.33(23.4) 3.404(56.4)(76.6)
<3.0 6.758 | 1.587(23.5] 5.171(76.5] 1.293(19. 13(25.0) 3.878(57.41(75.0)
<4.0 4.660 | 1.213(26.0) | 3.447(74.0] | 0.806(17.33(23.4) | 2.641[56.731(76.6)
<5.0 | 2.692| 0.778(28.9) | 1.914(71.1]| 0.493(18.33(25.7) | 1.421(52.8)(74.3)
L 1 : percentage to total-P
( ) : percentage to soluble-P
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Summary

A study on the metabolism of the chemical components of endosperm and embryonic organs of ginseng
seeds during their germination were investigated and the results of the changes in the contents of nitrogen
compounds, carbohydrates, lipids and phosphorus compounds are summarized as follows:

1. When a seedling grows to 5em the fresh weight of the embryonic organ increases 13 times compared
with that of its ripened embryo before germination and its dry weight increases 4.5 times. On the other
hand, about 65% of the dry weight of the endosperm is lost.

2. During germination the total nitrogen content of a seedling (endosperm+embryonic organ) decreases
and when the seedling grows to 5cm there is a loss of 10% of total nitrogen content. At this time, soluble
nitrogen content amounts to 40~50% of the total nitrogen, a comparatively high content.

3. When the seedling grows to 5cm, the total phosphorus content decreases by 15%. During the
germination period 70~75% of the total phosphorus is acid-soluble phosphorus. When the seedling grows
to 5cm, 75% of the total acid-soluble phosphorus is distributed in the embryonic organ and 25% of it is in
endosperm. In the embryonic organ 35~50% of the acid soluble phosphorus is inorganic phosphorus and
in the endosperm, 20~25% of the acid soluble phosphorus is inorganic phosphorus. 75~80% of the organic
phosphorus is contained in the endosperm.

4. Once the seedling grew to 2~3cm, carbohydrates such as soluble sugars, reducing sugars, non-
reducing sugars, and crude starch interconverted remarkably.

5. After stratification (just before germination) the lipid content of the endosperm is about 54% of
the total weight and lipid content of the embryo is about 61%. During germination 6.8lmg of the fat
contained in the endosperm per seed decreases to 4.13mg while the change of fat content in the embryonic

organ is not so great,



