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Lipid Peroxidation of Ginseng Thylakoid Membrane
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AbstractO) In order to elucidate the mechanism of the leaf-burning disease of ginseng (Panax ginseng
C.A. Meyer), the relationships between thylakoid membrane peroxidation and chlorophyll bleaching were
investigated in comparison with the ones of soybean (Glveine max ). When | measured the rate of lipid pe-
roxidation in the thylakoids of ginseng and soybean by irradiation of light (60 w.m=?), it was identified that
the remarkably lower rate of lipid peroxidation was found in the ginseng thylakoid than the case of soy-
bean. When lipid peroxidation of ginseng thylakoid was induced in the dark, chlorophyll contents of thyl-
akoid was not changed. The results suggest that lipid peroxidation does not affect the chiorophyll ble-
aching in ginseng thylakoid. Thylakoid membrane peroxidation as well as chlorophyll bleaching was
closely related with photosynthetic electron transport. But, according to the quenching experiment active
oxygen species induced lipid peroxidation may be different species in the case of chlorophyll bleaching.

Keywords{] Panax ginseng C.A. Meyer, thylakoid, lipid peroxidation, photosynthetic electron transport,

pigment bleaching.
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Fig. 1. Time course of thylakoid membrane peroxid-
ation and chlorophyll bleaching induced by the
treatment of light (60 w. m-2) on the thylakoid
membrane suspension {(O: Chlorophyll, ®: Malon-
dialdehyde)
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Table 1. Effects of thylakoid membrane peroxidation on the chlorophyll bleaching. Peroxidation of thylakoid mem-
brane was induced by the addition of Cu2+-H,0,. Ascorbate [ASC]-Fe2+, Peroxidase [PER}-H,;0, system

in the dark
Ginseng Soybean

Peroxidation Lipid Chlorophyll Lipid Chlorophyll
model system peroxidation bleaching peroxidation bleaching

[PMS] [MDA nM. mg chl-1) [mg chl] [MDA nM- mg chl-1] [mg chl]
DARK 0.45+0.05 0.00+0.00 0.88+0.41 0.00+0.00
PMSI. Cu2+ H,0, 26.97+0.19 2.71+£0.04 3.71+£0.21 3.27+0.01
PMS II. ASC Fe2+ 7.36+0.31 0.11+0.07 39.32+0.84 0.114+0.08
PMS III. PER H,0, 13.07+0.44 0.84+0.04 6.563+0.62 0.68+0.13
5 100 P— T hlsa Uee uel Fa sl BR WU
£ ol 5 A 9] electron donor/acceptor®] Az &= o]w] ch-
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Fig. 2. Inhibition (-) and acceleration (+) effects of in-
hibitors and electron donors/acceptors of pho-
tosynthetic electron transport on the
photoperoxidation of thylakoid membrane (r:
Chlorophyll, 8 : Malondialdehyde)
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roxidation®} chlorophyll bleaching2 X5 <33}
o} Cu?'9} Zn® ¥ Hill reaction®} Q. evolution-&
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Fig. 3. Effects of divalent metal ions on the photoperox- )

idation of thylakoid membrane (3: Chlorophyll,
ga: Malondialdehyde)
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48 A7 24 active oxygen] WAL A 5o
lipid peroxidation-g& ®FA|3= oz 4ztzic) Ch-
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A# thylakoid 9] peroxidationg -f24}7]+ active
oxygen 32l3}1, lipid peroxidationell tH&t quen-
ching 4132 %38} chlorophyll bleaching® memb-
rane peroxidation®}2] A& 4332} active oxy-
gen quencher®} 3Abs} BE#ES #|2)sl9 4] chloro-
phyll bleaching -8 % photoperoxidation-& ¥, %
Adslheich(Table 2). A% #9] thylakoid memb-
rane peroxidation® ¥ gl ALE-3 BE active
oxygen scavenger *2]-oll# Absteld AatE e}
Wglem, A#ZdlAly= ascorbate2} d-a -tocopherol
] #7b 27 56%<t 84% . 7HAF Eorow, Foll A
+ DMF¢$} d-a -tocopherol 218]7} 7}z 23%9} 31
%24 w523 ek 212y} chlorophyll bleaching
of thgt oAl &vh= Ql4b thylakoidol| A& DMF2}
ascorbate 7} Zt7} 65%, 88% 24 scavenger?] EF-ol|

Table 2. Inhibitory effects of quenchers and antioxidative enzymes to active oxygen species on the photoperox-
idation of thlylakoid membrane

Ginseng Soybean
Lipid Chlorophyll Lipid Chlorophyll
peroxidation bleaching peroxidation bleaching
[MDA nM- mg chl-1] [% mg chl) [MDA nM-mg chl-1) {% mg chl]
Light 13.67+0.36 100.00 +£0.00 50.76 +0.54 (100) 100.00+£0.00
Quenchers
DMF 12.47+0.47 (+9)* 34.55+0.14 38.76+0.73 (+24) 44.63+0.07
DIF 12.57+0.30 (+8) 84.714+0.06 49.28+0.5 (+3) 97.20+0.12
GLU 11.224+0.74 (+18) 55.34+0.21 44.32+0.77 (+13) 22.58+0.04
ASC 6.00+0.21 (+56) 11.39+0.17 43.7340.67 (+14) 13.43+0.31
a-TOC 2.01+0.71 (+85) 78.02+0.08 34.714£0.53 (+32) 77.40+0.09
B-CAR 11.76+0.33 (+14) 85.814+0.13 - 94,18 +0.15
Enzymes
SOD 14.57+0.27 (-7) 97.11+0.23 50.86+0.38 (£ 0) 99.23+0.07
CAT 14.694+0.16 (-7) 94.86+0.17 45.67+0.12 (+10) 97.72+0.14
PER 18.54 +0.39 (- 36) 111.88+0.3 68.25+0.10 (-34) 100.87+0.09
SOD+CAT 16.57+0.08 (-21) 97.35+0.07 49.68 +0.08 (+2) 88.33+0.04
SOD+PER 17.28+0.5 (-26) 112.96+0.15 56.32+40.84 (-11) 100.85+0.27

*: Inhibition (+) and acceleration () rate (%), **; No detection
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active oxygen species®] EH& AZT FApolel 4
atel7h l2& AAEAL dlow, B3I AZA
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YAt el 41 A#E thylakoid membrane?] lipid pe-
roxidation &2 ol u)sle] x| vkqtow], kAt
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