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Abstract : To analyze the correlation between the rusty root and the antioxidative activity in ginseng (Panax ginseng C.A.
Meyer) roots, the levels of antioxidative activity in various tissues of healthy and rusty roots. The superoxide dismutase
activity in rusty roots (126.9 units/mg protein) was approximately 3.5 times higher than that in healthy roots. The catalase
activity in rusty roots was approximately 1.6 times higher than that in healthy roots, whereas the peroxidase activity
showed a slight low level in rusty roots. The 1.1 diphenyl-2-picryl-hydrazyl(DPPH) free radical scavenging activity in
rusty roots was approximately 2.0 times higher than that in healthy roots. The total ascorbate content in healthy roots was
166~240 pg/g fr. wt. depending on the tissues. Interestingly, the oxidized dehydroascorbate (DHA) content occupied more
than 80% in total ascorbate content. The total ascorbate content in rusty roots was a similar level with healthy roots, but
the reduced ascorbate content was 3.5~7.5 times higher than that of the healthy roots. The total glutathione content of
the epidermis, cortex and stele tissues in rusty roots was 7.3, 4.8, 1.2 times highel than the healthy tissues, respectively.
The ratio of reduced glutathione (GSH) and oxidized glutathione (GSSG) showed a similar fluctuation of total glutathione
content in rusty roots. These results indicate that the high antioxidative activity in rusty roots may involve in overcoming
the oxidative stress derived from environmental stresses.
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Table 1. The contents of protein and antioxidant enzymes in epidermis and cortex of healthy and rusty root
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Rusty state Part of root Protein SOD POD CAT
of root (mg/g fr. wt.) (units/mg protein) (units/mg protein) (units/mg protein)
Healthy Epidermis 51x25 36.6+34 492+75 0.54+0.11
Cortex 9120 40.7£72 259170 0.27+0.13
Rusty Epidermis 5509 1269+36.3 4024+93 0.89+0.88
Cortex 10.1+2.7 79.6+15.0 18.0x23 0.441£0.10
Mean * standard error. SOD : superoxide dismutase, POD : peroxidase, CAT : catalase.
7Edjl_l' :*I _T’_,_él' %0 ¢ E: epidermis
; C: cortex
= 80 - S: stele
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1. DPPH radical scavenging activity in epidermis, cortex and
stele tissues of healthy and rusty roots of ginseng.
Values are means*S.E. of 3 replication plot.
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Fig. 2. The contents of ascorbate and dehydroascorbate in
epidermis, cortex and stele tissues of healthy and rusty
roots of ginseng.

Values are means £S.E. of 3 replication plot. DHA:
oxidized dehydroascorbate, AsA :reduced ascorbate. E:
epidermis, C: cortex, S : stele
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Fig. 3. The contents of reduced glutathione (GSH) and oxidized

glutathione (GSSG) in epidermis, cortex and stele tissues
of healthy and rusty roots of ginseng.

Values are means = S.E. of 3 replication plot. GSH: reduced
glutathione, GSSG : oxidized glutathione. E : epidermis,
C: cortex, S :stele
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