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Abstract0)In order to determine the specific active oxygen species directly related to chlorophyll blea-
ching in the leaf-burning desease, we investigated the effects of singlet oxygen (10,), superoxide radical
(03), and hydrogen peroxide (H,0,) on isolated chloroplast suspension and leaf discs from Panax ginseng
C.A. Meyer. When the singlet oxygen was added to the chloroplast suspension, the chlorophyll and caro-
tenoid contents were decreased by more than 80%, similar to treatment with high light intensity (100
KLux). We assumed that the conversion of dioxygen ((,) produced either in photolysis or in breakdown of
hydrogen peroxide to singlet oxygen resulted from photorespiration. On the basis of these experiments,
the inhibitory effects of active oxygen scavengers propylgallic acid (PGA), 2,5-ditetrabutyl hydroquinon
(DBH), sodium pyrosulfate (SPS), and ascorbic acid (ABS) were examined. In chloroplast suspension all
four scavengers inhibited chlorophyll bleaching by more than 75%, and in the leaf discs the inhibition rates
of SPS, PGA and ABS were 467, 51%, and 96% respectively.

Keywords(” Panax ginseng C.A. Meyer, active oxygen, singlet oxygen, superoxide, hydrogen peroxide

chlorophyle bleaching, leaf burnig disease.

rO

lapo]  AabehokaA

B2 BFKe
Eigol A% A

-3
.
033_ A B

& FRE 198835 XHE BH HARR

98

bleaching ©] A% 1 (Fig.l), A=l A7}
DAFSHE O E (photodamage) Ao 24 71433
A Foll M zpebgk A3 (600-700 nm)ol {3 #

wxl & specific photoinjury & 2t&{ = glepy,
oupd oz HaHql okl Al Eol e 3F4e

3
Abshabgo] 7o) alojutz] gpov QlibS A &



Vol. 13, No. 1(1989)

3

Fig. 1. Bleaching phenomenon of chlorophyll by treat-
ment time of solar radiation in Korean ginseng
leaves (Time; 0 - 14 hour).
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Fig. 2. Patterns of chlorophyll bleaching phenomenon on
the treatment of light intensity (100 KLux) in chlo-
roplast suspension of ginseng plant.

Table 1. Changes of chlorophyll and carotenoid contents
of isolated chloroplast suspension by treatment
with solar radiation (100 KLux) from Panax gin-
seng C.A. Mevyer leaves.

(mg chll/! chit. suspension)

Time Pigment contents
(min) ChlLT Chl.a Chl.b a/b  carotenoids
0 845 5.00+0.11 3.45+0.08 1.45 4.43+0.10
30 3.01 167+0.01 141+0.60 1.19 1.53+0.05
60  0.65 0.23+0.01 0.42+0.04 0.55 0.34+0.01
50  0.00 0.00+£0.00 0.00+0.00 — 0.00+0.00

+ ; standard error
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Fig. 3. Effects of hydrogen peroxide(H,0,), superoxide
radical (O57) and singlet oxygen (10,) treatment on
the chlorophyll and carotenoid contents of isolated
chloroplast suspension from Panax ginseng C.A.
Meyer leaves.
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Fig. 4. Changes of chlorophyll and carotenoid contents of
isolated chloroplast suspension by treatments with
hydrogen peroxide (H,0,), Hy0, and high tem-
perature (HyO, + 40°C), and high light intensity
(H,0, + 20KLux) from Panax ginseng C.A. Meyer

leaves.
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Fig. 5. Changes of stomatal resistance (@ — ®) and leaf
temperature (© — @) in the different light intensi-
ties from Panax ginseng C.A. Meyer.
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Fig. 6. Inhibitory effects of singlet oxygen (10,) on su-
peroxide dismutase(SOD), catalase(CAT), peroxi-
dase(PER) activities in Panax ginseng C.A. Meyer.
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Fig. 7. Postulated mechanism of chlorophyll bleaching by
singlet oxygen (10y) in leaf-burning disease from
Panax ginseng C.A. Meyer.
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Table 2. Inhibitory effects of ascobic acid(ABS), propyl-
gallic acid(PGA) sodium pyrosulfate(SPS), and
2,5-ditetra-butylhydroquinon(DBH) on the chlo-
rophyll bleaching by high light intensity (100
KLux) in isolated chloroplast suspension from
Panax ginseng C.A. Meyer.

Chloroplast suspension Leaf disc
Scavenger i} inhibition inhibition
g chiL rate(%) g chV/L rate(%)
Control  0.50+0.90 0.00 3.57+0.07 0.00
SPS 355+0.10 76.25 6.19+0.03 46.34
DBH 3.80+0.05 82.50 — -
PGA 3.80+0.08 8250 645+0.11 51.76
ABS 3.50+0.02 75.00 8.81+0.08 96.38
+ ; standard error
1.5
- Control
A -----~ Ascobic acid
10+ | ---- Propyl-gallic acid

----- Sodium pyrosulfate

Absorbance

350 400

Wavelength(nm)

Fig. 8. Inhibitory effects of ascobic acid(ABS), propyl-
gallic acid(PGA), and sodium pyrosulfate(SPS) on
the chlorophyll bleaching in leaf-burning disease
from Panax ginseng C.A. Meyer.
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