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Research of Antioxidant Activity from Plant Resources using Proton Beam(I). Byung Sik Moon,
Guiyoup Son, Jin Kuk Choi, Dongwon Seo and Kap Duk Lee*. Department of chemistry, Dongguk
University, KyungJu, Kyungbuk, 780-714, Korea. — In proton therapy, the Bragg peak is spread out by
modulating or degrading the energy of the particles to cover a well-defined target volume at a given
depth. Proton transfer plays a key role in a variety of biological, the origin of the elements, tests of
the standard model along with applications in medicine, industry and chemical phenomena such as
water autoionization, fast proton diffusion, acid-base neutralization. We have studied the radiolysis of
various natural resources and have evaluated the antioxidant activity of radiolysis products by proton
beam. The most of antioxidant activities of natural resources were decreased with increasing proton
fluence. Proton beam induced antioxidant activities both in 1,1-diphenyl-2-picrylhydrazyl radical
(DPPH) assay and 2,2’-azinobis(3-ethylbenzot hialozinesulfonic acid) cation radical (ABTS™) assay by

a dose dependent fashion.
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Table 1. DPPH radical inhibitory activities of methanol extracts from plant and antioxidants by proton beam irradiation

Dose rate (Gray)

o 0 1000 5000 10000 * I1Cso (ng/ml)

scientific name

Angelica polymorpha *22+0.04 9+0.02 11£0.02 11£0.02 48 pg/mi
Morus alba 7+0.03 8+0.03 12+0.06 12+0.03 96 pug/ml
Liriope platyphylla 6+0.02 10+0.05 10+0.04 7+0.01 125 pg/mi
Paeonia lactiflora 13+0.05 13+0.06 15+0.05 15+0.06 76 pg/ml
Poncirus trifoliata 5+0.02 4+0.02 5+0.03 5+0.05 325 pg/ml
Angelica gigas 124012 12:0.11 10£0.02 10+0.04 82 pg/ml
Lycium chinense Miller 620.02 12+0.03 610.03 6:0.02 234 pg/ml
Epimedium koveanum 5+0.03 12+0.06 12+0.05 12+0.05 252 pg/ml
Astragalus membranaceus 25+0.13 13+0.06 13+0.04 13+0.05 556 pg/ml
Houttuynia Cordata 8:0.01 8+0.03 20£0.02 20+0.11 56 pg/ml
Vitex rotundifolia 4+0.02 9+0.05 9+0.05 10+0.02 242 pg/ml
Ephedra sinica stapf 6+0.03 1520.08 13+0.06 1320.01 204 pg/ml
Trichosanthes Semen 2+0.01 6:0.02 9+0.06 9:0.02 263 pg/ml
Prunus persica 7+0.02 7+0.02 7+0.02 7+0.01 124 pg/ml
Prunus armeniaca 49+0.12 11+0.05 1140.05 8+0.03 26 pg/ml
Artemisia iwayomogi 20+0.06 1410.03 14£0.02 12£0.02 32 pg/ml
Tussilago farfara 17+0.08 8+0.01 8+0.02 810.04 62 pg/ml
BHT 20+0.04 22+0.03 22+40.08 22+0.06 5.0 pg/ml
BHA 33+0.06 34+0.07 34£0.11 34+0.07 43 pg/ml
Ascorbic acid 1520.02 15+0.03 15+0.03 16+0.02 12.5 pg/ml

All data are means of three determinations.
? The 1Cs (g/ml) values were calculated from the slope equations of the dose-response curve at 1,000 Gray irradiation sample

b Scavenging activity (%)
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Table 2. ABTS radical inhibitory activities of methanol extracts from plant and antioxidants by proton beam irradiation

Dose rate (Gray)

g 0 1000 5000 10000 # ICse(ug/ml)
scientific name
Angelica polymorpha *130.10 10+0.08 10+0.02 820.05 12.5 pg/ml
Morus alba 7:0.08 720.06 1620.07 7+0.04 145 pg/ml
Liriope platyphylla 1240.05 9:0.03 9+0.03 9+0.02 125 pg/ml
Paceonia lactiflora 5+0.01 14+0.02 14+0.01 5+0.03 52 pg/ml
Polygala tenuifolia 5£0.08 70.02 100.02 10+0.04 78 pg/ml
Evodia officinalis Dode 8+0.03 20+0.05 2040.03 11+0.05 62 pg/ml
Houttuynia Cordata 10£0.01 9+0.06 10+0.07 10+0.03 6.8 pg/ml
Forsythia viridissima Lindly 15+0.07 15+0.05 15+0.05 15+0.03 5.2 pg/ml
Lycium chinense Miller 12+0.09 12+0.02 22+0.03 12+0.02 26 yug/ml
Sophora japonica Linne 16+0.03 25+0.03 25+0.08 25+0.05 54 pg/ml
Cinnamomum cassia Blume 20+0.05 27+0.01 27+0.05 26+0.05 4.8 pg/ml
Tussilago farfara Linne 19+0.02 2520.02 25+0.01 25+0.03 52 pg/ml
Artemisia feddei Lev. §+0.02 8+0.03 34+0.03 11+0.02 2.4 pg/ml
Prunus armeniaca 1340.10 13+0.05 14+0.09 13+0.05 246 pg/ml
Torilis japonica Decandolle 3+0.05 3£0.07 3:0.03 3+0.04 214 pg/ml
Ephedra sinica stapf 9+0.03 20+0.02 5:0.07 5+0.01 128 pg/ml
Schisandra Chinensis 4+0.10 3+0.04 3+0.05 4+0.02 84 ng/ml
Ulmus macrocarpa Hance 20+0.06 20+0.02 20£0.03 20+0.05 4.8 pg/ml
BHT 35+0.05 35+0.05 36+0.07 35+0.12 2.3 pg/ml
BHA 30+0.06 32+0.05 32+0.02 32+0.03 2.5 pg/ml
Ascorbic acid 22+0.03 22+0.06 24:0.05 24+0.05 4.6 pg/ml

All data are means of three determinations.
* The ICso (g/ml) values were calculated from the slope equations of the dose-response curve at 1,000 Gray irradiation sample

b Scavenging activity (%)
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