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Cell Viability and Antioxidant Enzyme Activity in the Cell of Ginseng
(Panax ginsendC.A. Meyer) Treated with Soil Extracts
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Bonghwa Alpine Medicinal Plant Experiment Station, Gyongbuk Agricultural Technology Administration,
Kyungpook 755-843, Korea
Dept. of Biological Resources, Andong Nat'l Univ., Kyungpook 760-749, Korea

Abstract - One hundred-eighty extracts of soil collected from ginsdPanéx ginsendC.A. Meyer) fields were
subjected to lettuce germination test, electrolyte leakage, cell viability and antioxidant enzyme activity test. Regardless
of various cultivation periods, there was no significant difference in soil pH, the content of organic matter and available
phosphate in ginseng fields. Based on lettuce seed germination test, six soil extracts showing inhibition of germination
and/or seedling growth were selected for further study. Selected soil extracts markedly inhibited cell viability of ginseng
cultured cells but leakage of electrolytes were not affected by the treatment. Enzyme activity of superoxide dimutase in
ginseng cultured cells was not affected by the treatment with the soil extracts. However, those of peroxidase and catalase
were significantly inhibited by the treatment with soil extracts which showed inhibition of lettuce seed germination and
seedling growth.
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Table 1. Sampling regions of the soils.

Provinces Sample no. Districts
Chungbuk 22 Eumseong, Danyang, Yeonpoong
Chungnam 43 Nonsan, Keumsan

Kangwon 13 Yeongweol, Wonju

Kyeonggi 17 Kanghwa, Pocheon

Kyungpook 85
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Table 2. Chemical properties of soils collected from ginseng fields according to cultivation periods

Cultivation No. of pH Organic P,
period samples (1:5) matter (%) (mdkg?)
1~2yrs 53 5.63-0.87 1.89+1.07 121.3+60.7
3~4yrs 65 5.3%¢1.39 21%1.67 172.7+185.3
5~6yrs 62 5.631.34 1.82+1.84 150.7+173.3
“Meant SE.
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Table 3. Germination and fresh weight of lettuce seedlings treated with methanol extracts of soil collected from ginseng fields

Cultivation period Germination (%) Seedling fresh weight (mg/petridish)
(years) Lowest Highest MeaSE Lowest Highest Meat SE
1~2 86.7 100.0 94.%8.9 967.5 1,2115 1,148:641.8
3~4 64.8 100.0 91.715.7 613.5 1,198.8 920.5+55.4
5~6 47.7 100.0 87.6:16.5 440.8 1,197.7 924.5+68.7

*A hundred lettuce seeds with 5 replications were treated with soil extracts in 9cm petridish and incubatiéd &B6in growth room, and germination and seedling
fresh weight were determined at 6 days after treatment. Each valueis®ieaft replications.

Table 4. Germination and seedling fresh weight of lettuce treated with three types of soil samples which were selectgdaccordin
germination test

Soil name Collected regions Cultivation period (yrs) Germination (%) Seedling fresh weight (mg)
NY Youngju 5 100.0 2985
NK Keumsan 5 100.0 304.6
GY Youngju 5 433 1215
GK Keumsan 5 50.0 110.7
SY Youngju 5 95.0 1125
SK Keumsan 5 98.3 1245

*Abbreviation of soil name: First letter, N; none-inhibition, G; germination inhibition, S; seedling growth inhibition,crttletier, Y; Youngju, K; Keumsan.
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Table 5. Antioxidant enzyme activities of ginseng cultured cells treated with various soil extracts

Soil name SOD (unit mg* protein) POD (x1@unit - mg* protein) CAT (x1Gunit - mg* protein)
Control 627.5a 43.4a 8l.7a
NY 630.8a 47.8a 91.8a
NK 672.4a 42.9a 89.3a
GY 707.6a 41.7a 45.5bc
GK 714.8a 39.8a 60.5b
SY 645.6a 11.4b 38.7c
SK 654.7a 18.7b 41.2bc

Abbreviation of soil name: First letter, N; none-inhibition, G; germination inhibition, S; seedling growth inhibition, addettezpY'; Youngju, K; Keumsan.
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