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Effect of Ginseng Extracts on Photosensitized Peroxidation of Human
Erythrocyte Ghosts
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Abstract i The photooxidation of human erythrocyte ghosts has been studied and the effects of
ginseng water extract on it have been investigated. In the presence of photosensitizer, rose bengal, human
erythrocyte ghosts have caused photooxidation by 10, and produced lipid hydroperoxides. Ginseng water
extract and d-a-tocopherol have inhibited photooxidation, whereas ascorbic acid has developed in low con-
centrations but inhibited in high concentrations. On the other hand, amounts of lipid hydroperoxide pro-
duced by photooxidation were decreased by addition of catalase after irradiation and according to sequen-
tial addition of ginseng water extract into it, the formation of lipid hydroperoxide was decreased simul-
taneously.

Keywords [ Zunay ginseng C.A. Meyer, photosensitizer, rose bengal, photooxidation, lipid hydroperoxide,
erythrocyte ghost.
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Fig. 1. Change in absorbance on photooxidation of human
erythrocyte ghosts in the presence of and in the
absence of rose bengal. Absorbance according to
lipid hydroperoxides was measured at 500 nm by
ferrothiocyanate method. O—O, Presence of rose
bengal; 0—0, Absence of rose bengal.
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Fig. 2. Change in absorbance on photooxidation of human
erythrocyte ghosts in the presence of and in the
absence of rose bengal. Absorbance according to
conjugated diene was measured at 233 nm by UV
method. O—O, Presence of rose bengal; e—e, Ab-
sence of rose bengal.
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Fig. 3. Change in absorbance on photosensitized perox-
idation of human erythrocyte ghosts according to
adcition of ginseng water extrat. Absorbance:
refer to Fig. 1.0—0, None; 0—0O Ginseng water
extract.
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Fig. 4. Change in absorbance on photosensitized perox-
idation of human erythrocyte ghosts according to
addition of d- -tocopherol. Absorbance: refer to
Fig. 1.0—C, None; 3—01, d- a-tocopherol.

Table 1. The effect of concentration of ascorbic acid
on photosensitized peroxidation of human ery-

throcyte ghosts

Concentration  Absorbance LOOH* Relative

(mM) {Aso0) (nmol) ratio

i} 0.159 200,84 100

I x 10 0.167 21.89 105

1 x 112 0.172 22.54 108
Sx o2 0.177 23.20 111

I x 10-! 0.122 15.99 76
Sx 1071 0.069 9.04 43
1.0 0.041 5.37 25

Relative ratio was defined assuming that of none being
00. Absorbance: refer to Fig. 1.

*Amounts of lipid hydroperoxide (LOOH) were calculated

with molar coefficient of cumene hydroperoxide.

Irradiation: 300 w tungsten lamp with visible light for 60

min.
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Table 2. The effect of superoxide dismutase on photoscn-
sitized peroxidation of human erythrocyvte

ghosts
Irradiation None Addition
time (min.) Absorbance  LOOH  Absorbance  L.OOH
(Asnp) (nmol) (Asp) (nmol)
0 0.016 2.1 0.016
30 0.106 13.89 0.096
60 0.136 17.82 0.120

Erythrocyte ghosts were incubated at 37 °C for 30 nun.
under the dark room in the presence of SOIG0 g/m/) he-
fore irradiation. Control(none) was incubated alongside.
Absorbance: refer to Fig. 1.

LOOH: refer to Table 1.

Table 3. The effect of catalase on photosensitized perox-
idation of human erythrocyte ghosts

Irradiation None Pre-addition Post-addition
time (min.) LOOH(nmol) LOOH(nmol) LOOH(nmol)

0 2.1 2.1 2.1
30 14.42 12.45 1244
60 16.51 15.99 14.28

Pre-addition was incubated at 37 °C for 30 min. under the
dark room in the presence of catalase (20 pg/m/) before ir-
radiation.

Control{none) was incubated alongside.

Post-addition was incubated at 37 °C for 30 min. under the
dark room in the presence of catalase after irradiation.
LLOOH: refer to Table 1.
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Table 4. The effect of catalase and ginseng water extract
on photosensitized peroxidation of human eryth-
rocyte ghosts

Treatment Absorbance LOOH Relative ratio
(A 1)()) (nmol)

None 0.070 9.17 100

Catalase 0.059 7.73 81.3

Catalase + 0.053 6.95 3.7

GWE

Erythrocyte ghosts were incubated at 37 °C for 30 min.
under the dark room after 1 hr. irradiation.
Control(None) was incubated alongside.

Absorbance: refer to Fig. 1.

LOOH: refer to Table 1.

GWE: ginseng water extract
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