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ABSTRACT

High salt concentrations in the ginseng nursery soil environment of Korea is one of
important reducing factors for the stable production of quality ginseng. These studies were
accomplished for check the response on germination of ginseng seed, somatic embryogenesis
of zygotic embryo, and biosynthesis of ginsenoside from ginseng hairy root against NaCl.
Ratio of germination was at the 3% and 84.5% on the basic media with 0.1M and free of
NaCl repectedly, but 0% at the upper of 0.2M NaCl. Somatic embryogenesis from zygotic
embryo were the highest when immatured embryo was cultured on free of NaCl
concentration, and which was intend to decrease at treatment of NaCl. However, in case of
using the matured embryo, treatment of 0.05M NaCl resulted in better embryogenesis than
NaCl free media. Red pigment was synthesized from ginseng hairy root cultured on the
medium with various NaCl concentration(from 0.04 to 0.08M) and its pigment was analyzed
as spectrum of anthocyane by spectrophoto- meter scanning. This cell line biosynthesized
lots of crude saponin and total ginsenoside than other cell lines, also had 2 times of
panaxadiol than panaxatriol.
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Table 1. Effect of NaCl on the germination of ginseng immatured embryo cultured on the 1/2 MS medium without any

phytohormone
Concentration Ratio of Concentration Ratio of
of NaCl(M) germination(%) of NaCl(M) germination(%)
0.00 84.5 0.1 3.0
0.01 68.0 0.2 0.0
0.05 10.3 0.5 0.0
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Table 2. Effect of NaCl on somatic embryogenesis of ginseng immatured and matured zygotic embryos cultured on the

1/2MS medium without any phytohormone

Type of somatic Concentration No. of total No. of total ~ Ratio(%) of embryo-
Embryo of NaCI(M) explant(T) embryo(E) genesis(E/T) Remark
Immature 0.00 26 22 84.6 torpedo

0.05 24 19 79.2 heart
0.10 18 3 16.7 globular / callus
0.20 20 0 0

Mature 0.00 40 21 52.5 torpedo
0.05 39 27 69.2 heart
0.10 21 333 globular / callus
0.20 21 0 0
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Table 3. The effect of NaCl on the growth of ginseng hairy root cultured under dark condition

Fresh wt. Dry wt.
NaCl(M)

(g/flask) (g/flask)
0 11.55 + 0.43 0.81
0.08 10.10 & 0.60 0.71
0.15 8.95 + 0.85 0.63
0.24 8.45 + 0.55 0.59
0.32 7.95 £ 0.65 0.56
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Fig. 1. Pigment synthesis from ginseng hairy root cultured on the medium with various NaCl concentration and its
analysis spectrum of anthocyane by spectrophotometer. Red and blue color solutions were extracted by MeOH mixed

with 1% HCI and NaOH respectedly.
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Fig. 2. Various type of ginseng hairy root se]ected by different culture condition(A: 20L air-lift type bioreactor, B:
hairy roots with thickness and color, C: changing aspect from white to red color. D: left, hairy root with red color;

right, green color).
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Table 4. Total ginsenoside in various type of ginseng hairy root by different culture condition

Crude saponin Total ginsenoside Panaxatriol Panaxadiol
Cell lines
(mg/g) (mg/g) (mg/g) (mg/g)
Cell line in media(solution) 30 9.7 5.8 3.9
Cell line out media(air) 31 10.14 4.5 5.64
Cell line with red color 37 19.56 6.7 12.86
Cell line with green color 35 13.97 3.31 10.66
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