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Abstract[]In order to determine the relationships between the leaf-burning disease and the light har-
vesting chlorophyll-protein (LHCP) complex in Panax ginseng C. A. Meyer, we investigated the chlo-
rophyll-protein (CP) complex of the thylakoid membrane and its characteristics. In P. ginseng, four CP-
complex bands determined by non-denaturing SDS-PAGE were identified CP I* (containing reaction
center of photosystem I and LHCP I antennae), CP [ (reaction center of photosystem I), LHCP II**
(oligoform of LHCP II), and LHCP II (photosystem II antennae; CP 26 and CP 29) by Bassi's and
Dunahay’s procedures. Under our experimental condition, the CP T band was only observed in P. ginseng
and the band intensity of LHCP I1** in P. ginseng was higher than in spinach and soybean. There were dif-
ferences in the absorption and fluorescence spectra and chlorophyll a/b ratio of the CP-complex bands bet-
ween P. ginseng and other plants. The polypeptide content of P. ginseng thylakoid was lower than in
spinach and soybean thylakoid, and the polypeptide profiles of P. ginseng was low band intensity, especial-
ly about 29-35 kD, 55 kD, and 60 kD, compared to spinach and soybean. The inhibitory effects of
2,5-dimethylfuran, specific singlet oxyget (105)quencher, showed that singlet oxygen destroyed 60% of
chl.a, 90% of chl.b and 70% of carotenoid in bleaching P. ginseng with leaf-burning disease.

Keywords[ ) Panax ginseng C. A. Meyer, light harvesting chlorophyll protein, chlorophyll protein, leaf-bur-
ning disease, photobleaching.
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Fig. 1. Unstained gels after non-denaturing SDS-PAGE
on the 7-15% polyacrylamide gels. Showing the
chlorophyll-protein complexes of ginseng, spinach,
and soybean thylakoid membrane. CP 1* contains
the PSI reaction center (CP I), LHCP I antennae,
LHCP II** is the major light-harvesting
chlorophyll a/b-protein complexes of PS 11, LHCP
II contains the CP 29 (PS II antennae), CP 26 (new
PS II antennae), FP (free pigment). The
nomenclature is that of Bassi and co-workers!®)
with Dunahay and co-workers!9).
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Fig. 2. Absorption spectra of chlorophyll-protein com-
plex bands (CP I* LHCP 1I**, LHCP II) at room
temperature. Triton X-100 was used as detergent.
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Fig. 3. Fluorescence emission spectra of chlorophyll-
protein complexes at room temperature. CP 1*,
LHCP II**, LHCP II were excited at 438 nm.

A% CP-complex ¢ band® &4-8 Z3}o]
¥l Table 17} #vh, A#e| CPI1*3} LHCPII &=
chl, a!b ratio 7} =7k 5,226, 1.18984 u|mAl
2xrct chl, be wlge) vha =& wiwl, LHCPII
"= 145984 spinach(1,022) % soybean (11,
205)°ll w]ah chl, a®l w]geo] & Wow 2qls
gick, CP-complex band absorptlon peak =
CPIe] 673.37 436.2nme]x, LHCPII**& 4
2] peaks(670,1, 6530, 466. 2, 437nm)°]
2]z LHCPII & 3709 peaks(668.8, 463.0,
437, 4nrn\ o] &ajslelerd, fluorescence maxi-
mum > CPI *o| 682, 0nm, LHCPII **= 683.6
?ﬂ LHCPII += 679, 8nm & ‘lelytct,
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chl. /carotenoid ¥1-88 =243 7

Table 1. Characteristics of the chlorophyll a/b-protein complexes of thylakoid membrane

Chlorophyll a/b ratio

Absorption peak (nm)

Fluorescence maximum (nm)

CpP1* 5.226 673.3 436.2 682.0
Ginseng LHCP I1* 1.459 670.1 653.0 466.2 437.1 683.6
LHCP 11 1.189 668.8 463.0 4374 679.8
CP I* 5.376 674.2 436.2 680.8
Spinach ~ LHCP I1** 1.022 670.7 465.0 437.4 681.0
LHCP 11 1.119 670.7 465.0 4374 677.6
CP I* 6.125 674.6 437.4 675.0
Soybean  LHCP I1** 1.205 670.1 464.6 4374 679.0
LHCP II 1.376 669.8 464.0 438.1 678.6
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Table 2. Protein content, total chl.a/b ratio, and chl./
carot. ratio of thylakoid membrane in ginseng,
sprrach, and soybean. Triton X-100 (5%) was
were used as membrane detergent.

Protein content Total chloro-

(mg/mg chlorophyll) phy!l a/b ratio Chil./Caro.
Ginseng 1.40+0.05 2.63 7.74
Spinach 3.00+0.12 3.39 7.52
Soybean 4.63 +0.04 3.17 11.96

B2, A% membrane polypeptide 3eko]
1. 4040, 05mg protein/mg chl, ¢l €4 spinach
+ 3,00%0.12mg, soybean-< 4.63+0.04mg ©.
Z. A#9] thylakoid membrane polypeptide %+
gfol A8 e Ao g velutct, of Hibe Ak
A=A electron carrier, ATPase, chloro-
phyll-bound polypeptide ¢} %2 thylakoid 74
kAl Go] gAl o4l AZ By Abolol
A HAGE Aol g & AR ERe] For
Boardman 5229 B el electron
transfort 5&o] okz| 450l vlaf PSII+= ok 1/
40(DCPIP ; 98 : 1350 ueq mg.chl'hr 1), PSI
2 1/6 A= HA3] & 7o Busgle vl
Aol 7% A=A Y electron carrier & F
o2 glsle] vluE & gEelME Axlyd
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Fig. 4. Polypeptide profiles of ginseng (G), spinach (8),
and soybean (B) thylakoids. Polypeptides were
analyzed by SDS PAGE of 10-15% polyacrylamide
gels. Triton X-100 and octyl-glucoside were used
as detergents.

A2l redox capacity 7} el TilHozx pig-
ments/] photooxidation ©] fE+= He 2 &=
3l ,EL oIr/}

Thylakoid membrane 2] SDS-PAGE protein

Table 3. Inhibitory effects of 2,5-dimetyfuran (2,5-DMF) on photooxidation of chloropyll a,b and carotenoid in
thylakoid membrane from Panazx ginseng C.A. Meyer (conditions: temperature; 25°C, treated time; 3 hrs,

light intesity; 20,000 Lux)

Concentration of

Non-bleached chlorophyll
(mg/unit thylakoid memb.*)

Non-bleached carotenoid
(mg/unit thylakoid memb.)

2,5-DMF (mM) Chla ChlLb Carotenoid
Dark 0.0 7.21+0.01 2.79+0.01 1.28+0.01
Light 0.0 1.14+0.07 ( 0)** 0.90+0.05 ( 0) 0.22+0.01 ( 0)
0.5 3.68+0.03 (42) 2.40+0.01 (79) 0.51+0.00 (27)
1.0 3.79+0.02 (44) 2.50+0.01 (84) 0.56+0.01 (32)
2.0 4.20+0.04 (50) 2.59+0.01 (89) 0.62 +0.02 (38)
4.0 4.57+0.05 (57) 2.72+0.04 (96) 0.72+0.02 (47)
6.0 4.56 £ 0.03 (56) 2.58+0.04 (89) 0.90 +0.02 (64)
8.0 4.47+0.03 (55) 2.50+0.03 (84) 0.93+0.01 (67)
10.0 4.60+0.05 (57) 2.56 +0.04 (88) 0.98£0.02 (72)

*

eq. 10 mg chlorophyll
** Inhibition rate of bleaching (%)
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