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Abstraet(J In order to Investigate the mechanism of the leaf-burning disease of ginseng (Panax ginseng
C.A. Meyer), studies on the generation of singlet oxygen (10),) and the photooxidation of the pigments
were carried out in comparison with the ones of soybean (G lveine max L). The studies were mainly focused
on the effects of light intensity, light quality, inhibitor and electron donor/acceptor of the Photosynthetic
electron transport system. When we measured the amounts of 10, generated in the thylakoids of ginseng
and soyhean by the irradiation of light (300 w/m¥2) as a function its time, it was identified that a higher
amount of 10, was formed in the ginseng thylakoid than the case of soybean. A generation ratio of 10, be-
tween ginseng and soybean substantially identical in the range of light intensities 50~150 w/m=?.
However, much higher amount of 10, was generated in ginseng by irradiation of strong intensity of light
(200 500 w/m?). Wave length dependency on the generation of 'Oy and the pigment photooxidation was
observed on ginseng thylakoids; red light (600-700 nm) gave a maximum effect in the contrast with
blue green light (400-60 nm). When the ginseng thylakoid was treated with the electron donor (Mn2+)
and acceptors (DCPIP, FeCy) of the photosynthetic clectron transport system, a drastic inhibition of 10,
generation was observed. However, treatment with its inhibitors (DCMU, KCN) activated 'O, generation.
An interesting fact that an electron donor or acceptor of the photosystem 1(P680) inhibited 10, genera-
tion, suggests an intimate relationship between 10, gencration and photosystem 11.
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Fig. 1. The transmission spectra of the three colored fil-
ter (blue, green, and red). The same radiant flux
density (w/m?) was achieved by putting the sam-
ples at different distances from the light source.
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Time-course for the RNQO bleaching by !0, and
the photooxidation of pigment caused by illumina-
tion of high light quantity (300 w/m?2). Thylakoid
membranes of Punax ginseng (open symbols) and
Glveine max (closed symbols) resuspended in 25
mM NaCl 5 mM MgCl, and 0.1 M sorbitol at room
temperature ; chlorophyll: @, carotenoid: ®@. The
assay mixture contained 10 mM L-histidine and 3
mM RNO.
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Effects of light intensity on the RNO bleaching by
10, and the photooxidation of pigment in thyl-
akoid membrane from Panax ginseng (open sym-
bols) and Glycine max (closed symbols); chloro-
phyll: ®, carotenoid: ®. Experimental conditions
described in figure 2.
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Table 1. Effects of light quality on bleaching of RNO by singlet oxygen (10,) with thylakoid membrane from Panax
ginseng C.A. Meyer (light quantity ; 150 w/m?, initial A4q of RNO; 0.15, initial concentrations of chlorophyll
and crotenoid; 25 and 8 g/m/).

RNO bleaching Pigment bleaching
(% A 440nm) (% mg bleached pigment)
total chl. chl.a/b carotenoid
RED  (5600-700nm) 42.68 +1.87 38.32+1.20 1.18 32.33+1.37
GREEN(500-600nm) 19.50 +£0.96 15.46 +0.97 1.36 13.49 +0.92
BLUE (400-500nm) 8.63+1.93 19.74 + 1.43 1.51 15.56 + 1.54

Table 2. Etfects of inhibitors, donors, and acceptors of electron transport on RNO bleaching by singlet oxygen(0) with
thylakoid membrane from Panax ginseng C.A. Meyer (light quantity ; 200 w/m2, initial A4, of RNO; 0.15, in-
itial concentrations of chlorophyll and crotenoid; 25 and 8 g/ml)

RNO bleaching Pigment bleaching
(% A 440nm) (" mg bleached pigment)
total chl. chl.a/b carotenoid
No addition 71.30 £ 0.73( 00.0)" 70.25+0.73 1.40 71.60 +1.53
Tris 57.39+ 1.59( 19.5) 63.92 +1.59 1.53 6297+ 1.79
DCMU 86.09 + 2.32(-20.7) 82.58+2.32 1.36 80.81+2.51
KCN 90.46 + 0.42(-26.9) 84.91+0.42 1.49 84.27 +0.60
DCPIP 6.96 + 1.74( 90.2) 20.78 +1.74 1.95 2397+ 1.34
FeCy 35.60+0.100 30.1) 21.90+0.10 2.03 24.03+0.01
Mn?+ 10,90 + 1.35( 84.7) 3.31 +0.96 2.26 3.82+1.11
Tris + DCP + DCPIP 870+ 1.19( 87.8) 2917+ 1.10 2.06 29,33+ 1.25
Tris + DCP + FeCy 55.60 + 1.76( 22.0) 57.85+ 1.76 1.58 K831+ 1.60

*Rate of inhibition of RNO) bleac hmg (‘ ).
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