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Abstract : In order to elucidate the mechanism of red-colored phenomena(RCP) in ginseng(Panax gin-
seng C.A. Meyer), distribution of inorganic elements of ginseng root and its surrounding soil, and mi-
croflora in the soil were mnvestigated. Red brown colored-suhstances were accumulated in the cell wall
of ¢pidermis at early stage of red-colored ginseng(RCG). Cell wall of the late stage of RCG were di-
sordered and microorganisms were shown in the disordered cell wall. Al Si and Fe contents among inor-
ganic clements in the epidermis of RCG were higher at two or three times than that of healthy ginseng.
On the other hand, K content was higher at three times in healthy ginseng than that of RCG. Especially,
Fe content was higher at three times in lateral roots of RCG than that of healthy ginseng. Total 21
strains of microorganisms were isolated on the 523 medium from surface soil, surrounding soil of both
healthy and RCG, and RCG. Six strains of microorganisms among them were resistant to 2 mM Fe. Two
species i Bacillus spp. and Lactobacillus spp., and one species in Micrococcus sp. and Neisseria sp. respec-
tively were identified. It seemed that RCP was closely related with the distribution and uptake of inor-
ganic clements, was also correlated Fe-independant metabolism of microorganisms.

Key words : Red-colored phenomena(RCP), ginseng root, soil, inorganic clements, microorganisms, Fe.
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Fig. 1. Light microscopy of epidernus in healthy gin-
seng(Aland red-colored ginseng(B). Bar in-
dicates 74 pm.

Fig. 3. Ultrastructure of epidermis in late stage of red
ginseng.  Various microorganisms(allows) ob-
served in the destructured cell wall. Bar in-
didcates 1.7 um.
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Fig. 2. Scanning electron microscopy of epidermis in healthy ginseng(A) and red-colored ginseng(B, C). B ear-
ly stage, C: late stage, CW: cell wall. Bar indicates 20 pm(A,Cand 33 um(B3).
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Fig. 4. Comparison of inorganic elements in epider-
mis of healthy and red-colored ginseng hy
EDX. HEG: healthy root of ginseng, ERCG:
carly stage of red-colored ginseng, LRCG:
late stage of red-colored ginseng.
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Fig. 5. Comparison of inorganic elements in healthy ginseng (HEG) and red-colored ginseng{RCG) by ICP.

Samples were

¢ hurned for 2 hours at 500°C. EPL: epidermis, LTR; lateral roots, COR: cortex, PIT: pith.

1/10and 1/100 indicates division ratio of measuring data.
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Fig. 6. Comparison of inorganic elements in surface
soil(SUS), surrounding soil of healthy(HEs)
and red-colored(RCS) ginseng by ICP. 1/10
indicates division ratio of measuring data.
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Table 1. The characteristics of microorganisms isolated from soil

strains

characters SuUs4’ HES3 ERCS2 LRCS2 RCG1 RCG2

color of colony white white white white white white

shape of colony circular circular circular circular circular circular

Gram's stain + + + + + -

shape of bacteria rod rod rod rod coccus coccus

spore formation - + + -

catalase activity - - +

mannitol -

utilization

pigentation -

glucose

utilization +

Genus name Lactobacillus Bacillus Bacillus Lactobacillus Micrococcus  Neisseria
sp- Sp. sp. sp. sp. Sp.

SUS; surface soil, HES; surrounding soil of healthy ginseng, ERCS; surrounding soil of early stage red-colored
ginseng, LRCS; surrounding soil of late stage red-colored ginseng, RCG; red-colored ginseng, #: selection NO., +;

positive, -; negative.
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