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Abstract (1 This study investigated the effects of high light intensity (100 KLux) and high temperature
(45°C, dark) on enzyme (glucose-6-phosphate dehydrogenase, acid phosphatase, catalase, peroxidase, and
proteinase) activities and characteristics of Panax ginseng C.A. Meyer leaves. Enzyme activity and protein
content decreased rapidly under treatment with high light intensity. In P. ginseng the thermal stabilities of
catalase and peroxidase were high (above 70%), and the coagulation rates of soluble proteins were low (below
17%). Therefore, the decrease in enzyme activity and protein content was not caused by increase in leaf

temperature due to the high light intensity, but by increase in proteolytic activities. The photochemical for-
mation rate of superoxide radical (O3) was higher in the P. ginseng leaf extracts than in Solanum nigrum, and
was accelerated by addition of crude saponin to the buffer extracts.
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Fig. 1. Leaf-burning disease induced by high light inten-
city (100 KLux) from Panax ginseng C.A. Meyer
(A; normal leaf, B; damaged leaf).
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Fig. 2. Effects of high light intensity (100 KLux o0 -0)

and high temperature (45°C, dark @@ ) on en-

zyme activities in leaves from Panax ginseng C.A.
Meyer.
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Fig. 3. Effects of high light intensity (o -~ 0) and high
temperature (®---@) on the content of total soluble
protein and the coagulation of partially purified
enzyme protein in leaves from Panax ginseng C.A.
Meyer.
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Fig. 4. Thermal stabilities of four enzymes in leaves from
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G-6-P DH

7holl whE FENE S olatelld & %3] é’z‘iki"4
53] 45ColA acid proteinase & EHE 3
sHaeted dubro g Aol Wixfg 1 %l%f:
proteinase = 4|7kt AW A whefa o] 4" A

F 50C 7] M) <

-l H ] 5 » 19
w2 peE 4 glov,w

ABHERIRA X BREME w5t 95

Table 1. Differences of proteinase activities by pH and
temperature variations in normal leaves from

Panax ginseng and Solanum nigrum
Ezgo/g'fl".wt.

pH P. ginseng S. nigrum
Tem. 4.5 7.5 4.5 7.5
25°C —* 1.95+£0.26 — -
45°C  0.8410.16 2.88+0.35 - 1.58+0.19
*; no detected, t ; standard error
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Table 2. Photochemical formation rates of superoxide
radicals (Oz) in ethanol and buffer extracts from
Panax ginseng and §okmum nigrum leaves (etha-

nol; 80%, buffer; 0.05M Tris-HCI, pH 7.5).
E560/g~fr.wt.

P. ginseng S. nigrum
Ethanol extracts 0.97 + 0.03 0.52 + 0.02
Buffer extracts 1.05 + 0.04 0.14 + 0.01

+ : standard error
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Fig. 5. Effects of saponin (0.8 x 10-2%) on the photoche-
mical formation of superoxide radical (Oy) in etha-

nol and buffer extracts from Panax ginseng leaves.
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