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Figs. 1-2. Electron micrographs of the seed showing embryo (Em), endosperm (En) and umbiliform layer (UL). Bars
indicates 1.0 pm. Digesting endosperm is contrasted with a developing embryo. Protcin bodics of the endosperm cells
facing the umbiliform layer are different in clectron density representing various degraded processes. Umbiliform layer
is filled with digested materials including digested cell wall (DW) and storage materials ol endosperm cells. Note the
thinner endosperm cell wall facing the umbiliform layer.

Figs. 3-9. Tmmunocytochemical electron micrographs of ginseng seed. Bars indicates 1.0 pm. Fig. 3. A few geld particles
(arrows) are obscrved in protein matrix within the protein body (PB) and the endosperm cell wall (CW). The spherosome
(S) showing absence of immunocytochemical reaction products. Fig. 4. Gold particles are prominent in the intercellular
spacc region of the endosperm cells. S, spherosome. Fig 5. Umbiliform layer composing of fibrillized wall (FW) and
digested material (DM) of the endosperm cell showing little gold particles. Gold particles (arrows) along the endosperm
cell wall appeared. Fig. 6. Gold particles (arrows) are very uniformly distributed beneath the wall surface. S, spherosome.
Fig. 7. Gold particles (arrows) are present beneath the cell wall surface and the contiguous wall between endosperm: cells.
CW, ccll wall; S, spherosome. Fig. 8. Abundant gold particles (arrows) arc shown along the digested cell wall(DW) of
the endosperm cell facing the umbiliform layer (UL). Fig. 9. Control showing absence of immunocytochemical reaction
product beneath the cell wall (CW) and on the wall of endosperm cells. PB, protein body: S, spherosome: UL, umbiliform
layer. *
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ABSTRACT

This study has been carried out to investigate the localization of the cellulase activity using
anti-cellulase antibody against rabbit as a marker on the endosperm cells of Panax ginseng
C.A. Meyer with immunocytochemical techniques. Immunogold detection of cellulase revealed
labelling associated with the electron dense protein bodies and the peripheral region of the
endosperm cell. Gold particles are very uniformly distributed beneath the wall surface, and
along the digested cell wall of the endosperm cell facing the umbiliform layer. However,
umbiliform layer which was composed of fibrillized wall and digested material of the endosperm

cell showed little gold particles.
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