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An Electron Microscopic Study on the Cell Wall Regeneration of
Cultured Panax ginseng Callus Protoplast

PARK, Jong-Bum
Department of Biology, Silla University, Pusan, 617-736, Korea

Ultrastructural changes of the isolated and cultured protoplasts from ginseng (Panax ginseng C. A. Meyer)
callus were studies with electron microscopy. In the 3-day-cultured protoplasts, the cell organelles such as
rough endoplasmic reticulum, ribosome, Golgi complex, mitochondria, proplastid increased in number and
observed microtubules. Many vesicles derived from the Golgi complex were evenly distributed in the
cytoplasm. Some of such vesicles protruded the outer surface of the plasmalemma, and formed the
protuberances. Vacuole derived from endoplasmic reticulum included Golgi vesicles by the invagination of
vacuoles. These vacuoles migrated toward the plasmalemma by a fusion process (exocytosis), after fusing the
plasmalemma the cell wall materials released from the outer surface of the plasmalemma, and lastly deposited
on the plasmalemma. Proplastids containing many starch grains, and microtubules parallel to the
plasmalemma were observed near the plasmalemma. Connected fibrils which were observed on the outer
surface of the 3-day-cultured protoplast were interpreted as the component of cellulose.
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Figures 1-8. Transmission electron micrograph of 3-day-cultured
protoplasts. Figure 1. The cultured protoplast with elliptical shaped.
x 600, Figure 2. Rough endoplasmic reticulum(rER) arrayed
parallelly 1o the plasmalemma (P1). x 27,000 Figure 3. Numerous
spherical shaped mitochondria (M) in cytoplasm x 40,000 Figure 4.
Mitochondria (M) with elongated shape. x 27,000, Figure 5. Vesicles
{(Vs) formed at the maturing face of golgi complex (G). x 60,000,
Figure 6. A region of plasmalemma (Pl) protruded toward the outer
surface, note the protuberance has a vesicle (Vs). x 40,000. Figure 7.
Vacuole (V) containing numerous vesicles. x 27,000. Figure 8. Cell
wall materials (CWM) deposited at the surface of plasmalemma. x
10,000.
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Figures 9-10. Transmission electron micrograph of 5-day-cultured
protoplasts. Figure 9. Proplastid (Pp) containing prominent starch
grains (SG). x 7000. Figure 10. Microtubules (Mt) paralleled to
plasmalemma (Pl}. x 200X

Figures 11-13. .Scanmng electron micrograph of cultured protoplasts.
Figure 11. Protoplast after 12 hrs of culture. Protuberances are
prominent at the surface of plasmalemma. x 3,000. Figure 12.
Protoplast after 1 day of culture. The protoplast surface is covered
with short fibrils (F). x 20,000, Figure 13, Protoplast after 3-4 days
of culture. The fibrils show net-work formation which appears to be
interconnected each other. x 20,000
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