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A-embryogenic callus from the root segments after 4-week culture B-embryogenic callus proliferation C-globular-shaped somatic embryos differentiated from

embryogenic callus D-magnified photo of C through stereoscopic microscope E-torpedo-shaped and cotyledonary somatic embryos developed from globular-

shaped somatic embryo in C after 2-weeks ~F-planlets germinated from the ones in E after 3-weeks culture in WPM medium with any plant growth regulator
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Fig. 1 Somatic embryogenesis and plantlet regeneration
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Table 1 Growth of somatic embryos from embryogenic callus at various development stages
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10
8 *
A B
=\\° 6
im i
m [
i) st ’_L‘ *
i o@m o BWOF B w
WP BRBARIE TR A B B
5 6 7 8 9 10 5 6 7 8 9
2 PEMAGELINA T AR 4 B R HA R R 4E AL ¢/ min
== i1
SEHNE * UG

Fig.2 Total sapoins in embryogenic callus and somatic * oleanolic acid

embryos at various development stages
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Fig. 6 Accumulation of total saponins, oleanolic acid,
and total flavonoids in embryogenic callus and

somatic embryos at various development stages
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