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Abstract(]This study investigated the relations between the photosynthetic rate and the activities of
antioxidative enzymes, glutathione reductase, ascorbate free radical reductase, ascorbate peroxidase,
glutathione peroxidase, and ascorbate oxidase, in the leaves of Panax ginseng. Under the normal cultiva-
tion condition, Panax ginseng showed lower glutathione reductase and ascorbate free radical reductase
activities the Glycine max. But P. ginseng showed higher glutathione peroxidase, ascorbate peroxidase,
and ascorbate oxidase activities than G. max. Therefore, P. ginseng showed weak activities of reductases
for the reduction of the oxidized antioxidants. Under the light intensity of 25 KLux, the reductases
showed a decrease of over 75% after 24 hours. But the perox/oxidases decreased about 40%. These
results showed that the decrease of reductases acitivities was consistent with the decrease of photosyn-
thetic rate. Therefore, we consider that the regulation of antioxidative enzymes or the application of
exogenous antioxidants will be effective means for the protection of photodamage in P. ginseng.
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Fig. 1. Effects of light intensity on the photosynthetic
rate in Panax ginseng C.A. Meyer and Glycine
max Merr.
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Table 1. Activities of major antioxidative enzymes in leaves from Panax ginseng C.A. Meyer and Glycine max

Merr. under normal cultivation conditions

GR* AFR* GPO* APO* AAQ***
Ginseng 1405+ 0.076 13.311% 1.047 94.168+ 4.351 46.580=t 3.589 0.325+ 0.009
Soybean 2.740% 0.564 16.578+ 0.051 57.040=+ 2.864 327511 2122 0.044 = 0.002

*: Oxidized NADPH pM + dm * -

*** . Oxidized Ascorbate pM - dm ? - !

min

min !, **: Oxidized NADH uM - dm~? - min !

GR : glutathione reductase; AFR: ascorbate free radical reductase

GPO:

glutathione peroxidase; APO: ascorbate peroxidase; AAQ: ascorbate oxidase
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Table 2. Effects of light intensity on the activities of major antioxidative enzymes after 24 hours in leaves fi

Panax ginseng C.A. Meyer

GR* AFR* GPO* APO* AAQ***
10 KLux 1.891+ 0.335 22935+ 2518 77.536+ 0.386 29.127+ 3.266 0421+ 0.116
25 KLux 4.149+ 1.161 83.973+ 9.607 17.208% 5474 0.193% 0.057

*: Oxidized NADPH pyM + dm™2 + min~?
**. Oxidized Ascorbate yM + dm™2  min~!
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Fig. 2. Effects of 25 KLux of light intensity on the
activities of major antioxidative enzymes in
leaves from Panax ginseng C.A. Meyer.
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