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ABSTRACT

This study was carried out to know the effect of seed position on the size, contents of ginsenosides,
free sugars, and fatty acids in ginseng seeds. Seed positions were classified by the three portions as
center, middle and border in a seed cluster.

Seed weight at center was light remarkably in comparison with those of seeds of at border and
middle. The weight of embryo plus endosperm was in same tendency as seed weight. Percentage of
single - seeded berry was smaller than that of the double - seeded, and the triple - seeded was rare.
The percentage of the single - seeded increased from the border to the center. Size of the single -
seeded seed was smaller than that of the double-seeded. Rate of dehiscence did not differ among
different seed positions.

The major ginsenosides in seed were Re, Rb,, and Rb,. The contents of Rb, and total saponin were
highest in border, least in center, but reversed in Re and Rd. Major free sugars in seed were sucrose
and glucose. The sucrose content was gradually decreased according to the seed position from border
to center. Major fatty acids in the seed were oleic and linoleic acid. Contents of palmitic and linolenic
acid were different according to the seed position.
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Table 1. Effect of positions in a seed cluster on the size of seed or embryo plus endosperms, and on the percent

available seeds.

Weight (g/100ea) Size (mm)
Percent?
Position oo Embryo Seed Embryo plus endosperm available
ee
plus endosperm Length Width  Thickness Length Width Thickness seed
Border  5.73a° 2.1la 5.9"8Y 5 NS 29" 46" 3.7 2.0a 88.82
Middle 5.59a 2.00a 5.9 4.9 2.9 4.6 3.7 1.9a 83.7b
Center 5.25b 1.81b 5.6 4.7 2.8 4.5 3.6 1.7b 80.7b

a) . Means within a column with different letters are significantly different at 5% level by the Duncan’s new

Multiple Range Test
b) . Non significant
¢) . Ratio of over 4mm seed
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Table 2. Distribution of ginseng seed per berry with
different seed positions in a seed cluster.

B
Postiton erry type
Single Double Triple
Border 30.0b® 63.4a 0.6
Middle 36.3b 63.7a 0.001
Center 49.0a 51.0b 0

a) Means within a column with different letters are
significantly different at 5% level by the
Duncan’s new Multiple Range Test.
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Fig. 1. Ratio of available seeds(over 4mm seeds)
in single and double - seeded berry with
different seed positions.
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Table 3. Dehiscence rate of seeds with different
seed position in a seed cluster

. Replication
Positon Mean
I I
(%) (%) (%)
Border 97.2 96.4 96.8
Middle 95.9 97.8 96.9
Center 97.6 87.4 92.5

Period . from August 1 to November 10.
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Table 4. Ginsenoside content(mg/g.d.wt.)of ginseng seeds with different seed positions in a seed cluster.

Position Rg, Rf Re Rd Rc Rb, Rb, TS. PT. PD. PT/PD
Border 170 170 239 159 77 429 162 1406 579 829 0.70
Middle 172 169 276 253 84 236 160 1350 617 733 0.84
Center 184 176 300 355 73 50 126 1264 660 604 1.09

TS. ; total saponin
PT. ; panaxatriol(Rg, +Rf+Re)
PD; panaxadiol(Rd+Rc-+Rb,+Rb,)

Table 5. Free sugar content(mg/g.d.wt.)of ginseng seeds with different seed positions in a seed cluster

Position Fructose Glucose Sucrose Maltose Total
Border 1.44 33.69 75.64 1.93 112.70
Middle 1.78 37.05 49.93 1.93 90.70
Center 0.64 26.89 35.54 0.96 64.03
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Table 6. Fatty acid content(mg/g.d.wt)of ginseng seeds with different seed positions in a seed cluster

. Fatty acid
Position
Palmitic Stearic Oleic Linoleic Linolenic
Border 2.43 0.04 19.69 10.64 0.49
Middle 2.26 0.04 20.37 10.34 0.50
Center 1.94 0.06 19.85 10.94 0.21
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