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Phenomena of Ginseng (Panax ginseng C.A. Meyer)
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Abstract : To clarify a significant difference between red-colored phenomena (RCP) and microbes isolated from rhizo-
sphere soil of healthy ginseng (HES) and red-colored ginseng (RCS), we have examined growth and cellulase activities
of the microbes according to pH variation and iron status. The soil microbes could not grow at pH 3.0 on the YEB
medium. The growth of bacterium isolated from RCG at pH from 5.0 to 9.0 showed small differences and the growth
of bacterium HES was lower than that of others. The growth of bacteria from RCS and surface soil (SUS) at pH 5.0 were
also lower than that of pH 7.0 and pH 9.0. However, the bacteria isolated from red-colored ginseng (RCG) and RCS are
able to grow on the medium contained 2 mM Fe* at pH 3.0. Furthermore, the growth of bacterium from RCG increased
about two times in the medium contained iron at pH 7.0 compared with minus iron. The cellulase activity of isolated bac-
teria increased two times in the medium contained 2 mM Fe** compared with minus iron. The activity of extracellular
cellulase was higher by one hundred times than that of intracellular level. The cellulase activity of the bacterium from
RCS at pH 5.0 was higher by two times than that of pH 7.0. Especially, intracellular activity of the bacterium from RCS
on the medium contained 2 mM Fe?* increased about six to seven times compared with control (minus iron). Also, extra-
cellular activity increased about eleven to twelve times compared with control. These results indicate that the soil
microbes seem to be related iron redoxidation by proton extrusion and with cell wall digestion by secreted cellulase.
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Influence of pH and iron on the growth of isolated microbes
from rhizosphere soil. (A: Without iron, B: Added 2 mM
iron. RCG: bacteria isolated from epidermis of RCP
ginseng, RCS: bacteria isolated from surrounding soil of
RCP ginseng, HES: bacteria isolated from surrounding soil
of healthy ginseng, SUS: Isolated bacterium from surface
soil.)
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Fig. 2. Ultrdastructure of isolated microbes from rhizosphere of ginseng. (RCS: bacteria isolated from surrounding soil of Red-Colored
Phenomena, RCG: bacteria isolated from ginseng of Red Colored Phenomena.) Bar indicates 16 um.
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Fig. 3. Cellulase activities of microbes isolated from rhizosphere of
ginseng on agarose gel containing 1% (w/v) carboxy-
methylcellulose (CMC). (I: stained with Congo red, II: fixed
with 1M NaCl. @ RCS*, ® RCS™, © RCG, ©® HES,
®sus.)
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Fig. 4. Influence of pH on the intra (A)- and extra (B)- cellular
cellulase activities of microbes isolated from rhizosphere of
ginseng.
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Fig, 5. Influence of iron on thee intra (A)- and extra (B)-cellular
cellulase activities of microbes isolated from rhizosphere of

ginseng.

Table 1. Iron oxidation by microbes isolated from rhizosphere soil

Microbes Oxidation rate(%)
SUS 66.7*
HES 31.3
RCS 67.0
RCS* 100
RCG 100

*Rate of oxidation based on the turbidity of culture medium.
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