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Localization and Function of Cellulase in Endosperm Cells
of Panax ginseng Seeds during Maturation and After-ripening
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ABSTRACT

The active sites, intracellular transport, function of cellulase in association with the disintegration
of the storage materials of the endosperm cells during seed maturation and after-ripening of Panax
ginseng CA. Meyer seeds were studied by electron microscopy. Cytochemical activities of the
cellulase occurred in protein bodies and vesicles of endosperm cells in seed with red seed coat.
In after-ripening seed, the activities were strongly found in the cell wall of endosperm near the
umbiliform layer and on neighbouring vesicles, so it is assumed that these cells begin to be decom-
posed. Cellulase activities were initiated before the decomposition of storage materials. Bul, no
activity was observed in the umbiliform layer, so it is suggested that cellulase lose its activily

after the completion of lysis process.
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Explanation of Figures

Fig. 1. Light micrograph of the seed showing embryo (Em), endosperm (En) and umbiliform layer (UL). Bar indicates
100 pm.

Figs. 2~18. Electron micrographs of ginseng endosperm. Bars indicate 1.0 ym. Fig. 2. Adjacent portion of cell wall
(CW), electron-lucent vesicles (arrows) are located in associated with the rough endoplasmic reticulum (RER). Vesicles
produced the Golgi complex (G) appear on the cytosol. M, mitochondria; S, spherosome. Fig. 3. The uniform cytechemi-
cal reaction products (arrows) along the endosperm cell wall (CW) appeared. PB, protein body; S, spherosome. Fig. 4.
Cytochemical reaction products (arrows) appear on the cell wall (CW) and the digesting protein body (PB). S, sphero-
some. Fig.5. Control showing absence of the cytochemical reaction product on the endosperm cell. A few electron-
densed inclusions (arrows) are observed in the globoid within the protein bodies (PB). S, spherosome. Fig. 6. Strong
reaction products (arrows) in the protein bodies (PB) surrounded with numerous spherosome (5). N, nucleus. Fig. 7.
Control showing absence of the reaction product on the digesting protein body (PB). S, spherosome. Bar indicates
0.5 um. Fig. 8. Some reaction products (arrows) distributed in the digesting protein body (PB). S, spherosome. Fig. 9.
Control showing absence of the reaction product on the endosperm cell wall (CW) and the cytoplasm. S, spherosome.
Fig. 10. Uniform cytochemical reaction products (arrows) beneath the cell wall (CW) appeared. S, spherosome. Fig. 11.
Vesicles with cytochemical reaction product (arrows) occur in vicinity of plasma membrane. CW, cell wall; S, sphero-
some. Fig 12. Strong reaction products (arrows) appeared on the vesicles near the cell wall (CW) and on the cell
wall surface. Fig. 13. Cytochemical reaction product appear on the plasma membrane and some protein bodies (PB)
surrounded with spherosomes (8). Abundant reaction products are shown beneath the cell wall (CW) surface of endos-
perm cell. Fig. 14. Control showing the electron-densed vesicles distributed beneath the cell wall (CW). PB, protein
body; S, spherosome. Fig. 15. The endosperm cells showing the cytochemical reaction products distributed beneath
the cell wall (CW) surface. Note the difference of enzyme activity between two cells. PB, protein body; S, spherosome.
Fig. 16. Cytochemical reaction products are along the plasma membrane area of the endosperm cell. CW, cell wall;
PB, proyrin body. Fig. 17. Several layers of the deformated cell wall (CW) and the cellulose microfibril (arrows) are
observed. Fig. 18. Endosperm cells of the umbiliform layer (UL) showing uniformity of cytochemical reaction products
(arrows) in periclinal wall area facing the cavity. S, spherosome.
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