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Effect of CO, Enrichment on the Differentiation of Multi-shoots and
Saponin contents in Tissue culture of Korean ginseng
(Panax ginseng C. A. Meyer)

Chan Moon Chung* and Kil Kwan Bae*

ABSTRACT : This experiment was conducted to study the effect of CO,(0, 2,500, 5,000, 10, 000ppm)
enrichment by enabling ventilation on micropropagation of multi-shoot and on the saponin contents in vitro
in Korean ginseng {(Panax ginseng C. A. Meyer). Embryo was cultured in Murashige and Skoog medium
added 3mg/ ! of Indolbutyric acid, Benzyladenin and Gibberellic acid (GAs;), respectively. CO,
enrichment had little effects on the number of adventitious buds and shoots originated from adventitious
buds. The ratio of differentiated shoots to adventitious buds were about 50% in CO, enrichment treatment.
The shoots originated from adventitious bud showed more rapid growth and had larger leaf area than the
shoots originated from the leaf primordia did. The number of shoot primordia was the highest in 2,
500ppm of CO; enrichment treatment. On the contrary, 10, 000ppm of CO, enrichment made smaller the
number of shoot primordia and ratio of shoots to shoot primordia. The range of shoots differentiated was
from shoot primordia were 15.4 to 23.9. The rate of dry weight of cultured shoots showed lowest (7. 5%)
in control and highest(8.59%) in 2, 500ppm of CO, enrichment. Rate of in vitro flower in control was 7.6%
and that in 2500ppm of CO, was about twice (15. 7-16.3%) as much as in control. Flower number per a
embryo cultured was about 1.2-1.3. In the multi-shoots with callus enriched by 2, 500ppm of CO,, the
contents of crude saponin and ginsenosides in multi-shoots alone were higher than in multi-shoots with
callus. The characteristics of ginsenosides in multi-shoots were especially the higher content of
ginsenoside Rd, Re, and Rg..

Key words : environment control, /n vitro culture, CQO, enrichment, multi-shoot, propagation, saponin
content
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Table 1. Effect of CO, enrichment on the number of shoot from adventitious bud and shoot primordium in

ginseng embryo culture.

CO, Adventitious bud Shoot primordium
enrichment No. of No. of S/B No. of No. of S/P
{(ppm) bud (B) shoot (S) primordium (P) shoot (S)
Control 5.5¢" 2.8b 50.9b 20. Oab 7.3b 36. 5¢
400 6. 6bc 3.4b 51.5ab 19. 4b 11.4a 58. 8a
2, 500 7.7b 3.5b 54. 2ab 23.9a 13.0a 54, 4a
5, 000 9.7a 4. 8a 49.5b 16. 7¢ 8. 0b 47.7b
10, 000 7.7b 4.5a 58, da 15. 4c 7.5b 45. 5b

' The same letters indicate Duncan, s multiple range grouping which do not differ significantly at 5% level.
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Table 2. Effect of CO; enrichment on the fresh
and dry weight of multi-shoot with

callus in ginseng embryo culture.

CO, enrichment  Fresh Dry D/F

(ppm) weight(g) weight(g) (%)

Control 2.16 0.16 7.50

Fig. 1. Culture vessel for aseptic ventilation in 400 2.34 0.17 7.09
embryo culture. 2, 500 3.26 0.28 8.59

A ' air supplying aseptic filter 5,000 2.85 - 0.23 8.12

10, 000 1.62 0.13 7.90

B ! nutrient supplying aseptic filter
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Fig. 2. State of differentiation and growth on enabling ventilation vessel in embryo culture.

left * control,
right © CO; 2, 500ppm treatment
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Table 3. Effect of CO; enrichment on the flower

emergence in ginseng embryo culture.

CO, Rate of No. of No. of
enrichment  in vitro flower/  flowerlet
(ppm) flower embryo /flower
Controt 7.6n" 1.3a 3.3a
400 8.0b 1. 2a 3. 1a
2, 500 16.3a 1.3a 3.0a
5, 000 15.7a 1. 3a 3.9
10, 000 3. 2¢ 1.2a 3. 5a

' The same letters indicate Duncan, s multiple range
grouping which do not differ significantly at 5% level.
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Table 4. Effect of CO, enrichment on the crude saponin and ginsenoside content of multi-shoot with callus

(MC) and multi-shoot alone (MS) in ginseng embryo culture.

CO, Plant ~ Crude Ginsenoside content (mg/g) Total
enrichment saponin - ” . L.
(ppm) type (%) Rb, Rb, Rc R4 Re Rf Rg Rg, ginsenoside
Control MC 7.56 1.8 0.95 0.73 2.43 10.4 0.33 516 1.25 23.1
’” MS 8.50 2.17 1.41 1.38 5.15 15.2 0.30 8.45 2.10 35.2
2,500 MC 5. 90 1.85 0.85 0.81 1.53 9.2 0.31 510 0.93 20.6
” MS 9.32 2.46 1.62 1.64 5.54 18.5 0.50 9.83 1.75 41.8

* MC : Multi- shoot with callus, MS : multi-shoot alone
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