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(Department of Biology, Korea University, Seoul)

ABSTRACT

This study has been carried out to investigate the ultrastructural changes in the associated
with the disintegration of the storage materials in endosperm cell of ginseng (Panax ginseng C.A.
Meyer) seed during after-ripening with light and electron microscope.

The protein body of endosperm cells near the umbiliform layer showed various degenerative
patterns, and so electron density of proteinaceous matrix was gradually decreased during after-
ripening. These results indicate that the decormnposition of endosperm was already initiated during
after-ripening.

As the degeneration of endosperm was more progressed after the dehiscence of seed, non-deco-
mposed part of protein body appeared amorphously with high electron density. Decomposed protein
bodies were vacuolized with the loss of their matrix and gradually expanded by fusion. Also,
spherosomes were gradually dissolved with the lowered electron density during the degeneration
of endosperm. The vesicles of dictyosomes near the cell wall are observed in endosperm contacting
with umbiliform layer and are fused with plasma membrane. Umbiliform layer which was the
complex of the decomposed remnants of lysis and materials has strong stainability for toluidine
blue and basic fuchsin.
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Plate I. Light micrographs of dehiscent seed. Bar=200 pm.

1. Protein bodies (PB) of dehiscent seed are undegradated in the outer layers of endosperm cells (En), but are
degradated in the inner layers. 2. Protein bodies (PB) of endosperm cells contacling of umbiliform layer (UL) at
the embryonic region showed postive reaction of basic fuchsin compairing the embryo and endosperm. 4. Umbiliform
layer contacted with radicle (R) showed development and low stainability with methylene blue and hasic fuchsin.
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Plate |l. Light micrographs of dehiscent seed before germination. Bar=200 pm.
1-4. Completely differentiated embryo with 4.0~45mm in length at the stage just before germination consisted of
cotyledon (Cot) and plumule (Pl). Note the inclusions of umbiliform layer (UL) derived from lysed not only protein

bodies but also cell wall of endesperm cell components.
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5. Electron densed amorphous granules (arrows) move into the plasma membrane near the umbiliform layer (UL).
6, 7. Endosperm cell wall (CW) contacting with umbiliform layer (UL) are degradated and then it consisted of deforma-
ted cell wall and cellulose microfibril (arrows). The result was that cell wall became thinned. Dictyosomes (D) near
the cell wall are observed in endosperm contacting with umbiliform layer. Numorous vesicles are fused with plasma
membrane. 8. Protein bodies are fused and then replaced by vacuoles (V). Vacuoles are fused together and then
expanded. Microbody (Mb) and mitochondria (M) near cell wall are observed. Electron densed vesicles (arrows) are
fused with plasma membrane in vacuolated endosperm cell.
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Plate 1ll. Electron micrographs of the endosperm, umbiliform layer and embryo of dehiscent seed before germination.
Bar=1.0 pm.

1. Developing embryo conlains the nucleus (N), vacuole (V), mitochondria and endoplasmic reticulum. Spherosomes
(S) near the cell wall are observed. Lipid body (LB) and electron-densed inclusions appear in umbiliform layer (UL).
2. degenerated protein bodies (PB) contain the limiting membrane and irregular shaped spherosomes are decreased.
3, 4. Electron densed proteinaceous materials are fused together and are decreased in volume. Spherosomes are
decreased and divide their inner portion into membranous structure and then lysis begin at the peripheral regions
of membrane of them. Mitochondria (M) and membranous structure appear. Vesicles (arrows) are fused with plasma
membrane. CW; cell wall; PB; protein body.



