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Differential Physiological Activity in Different Ages of Panax ginseng
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ABSTRACT Panax ginseng has been used as a traditional
medicine for several centuries in Korea. A laboratory
experiment using methanol extracts of freeze-dried leaves
and roots in the different ages of P. ginseng was conducted
to determine the content of phenolics and flavonoids,
antioxidant activity and cytotoxicity. The results indicate
that the total phenolics level [mg ferulic acid equivalents
(FAE) kg'1 DW] was higher in leaves (22.0 to 76.3 mg
kg"l) than roots (19.0 to 28.3 mg kg') of P. ginseng. The
total content of phenolics in roots increased with increase
in age of P. ginseng from one to six years. However, the
content of phenolics in P. ginseng leaf decreased with the
increase in age. Total flavonoid [mg naringin equivalents
kg'1 DW] was more detected in the leaves (30.3 to 138.6
mg kg') than in the roots (0.0 to 10.6 mg kg') of P.
ginseng. The total flavonoid level in leaves decreased with
increase in age of P. ginseng. The antioxidant potential of
the methanol extracts from the plants dose-dependently
increased. DPPH free radical scavenging activity was
higher in leaves (36.9 to 82.8%) than in roots (14.8 to
39.4%), and in young plants than in old ones. According
to 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide
(MTT) assay, the methanol extracts from 5 year-root part
showed the highest cytotoxicity against Calu-6, followed
by 2 year- and 3 year-roots. However, the methanol extracts
from 6 year- and 4 year-roots had lower cytotoxicity. Total
phenolics content in both leaves and roots was highly
correlated with the DPPH radical scavenging (r°=0.7366 to
0.7870) and nitrite scavenging (r2=0.5604 to 0.8794) activities,
suggesting that they contribute to the antioxidant properties
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of the P. ginseng plants.

Keywords : Panax ginseng, different ages, phenolics;
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An =(A-Ao)/Ao x 100

An : DPPH radical-scavenging (%)
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Table 1. The chemical properties of soil in experimental fields.
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Plain 5.34 1.530 3.448 245.183 1.876 10.367 3.038 0.356 17.54
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Table 2. Growth characteristics in different ages of Panax ginseng plants.

Growth characteristics l-year 2-year 3-year 4-year S-year 6-year
Plant height (cm) 13.80 38.54 46.87 48.32 54.04 55.84
Root length (cm) 12.80 19.39 24.36 28.92 31.07 39.15
Tap root diameter (cm) 0.52 0.84 1.95 2.30 3.00 4.00
Shoot weight (g plant™) 1.05 L.51 9.15 22.17 29.17 33.50
Root weight (g plant™) 0.82 4.53 26.95 39.68 69.47 126.53
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Fig. 1. Total phenolics contents of methanol extracts from
leaves and roots in the different ages of Panax ginseng.
Means with same letter within bars are not significantly
different.
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Fig. 2. Total flavonoid contents of methanol extracts from
leaves and roots in the different ages of Panax ginseng.
Means with same letter within bars are not significantly
different,
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Fig. 3. DPPH radical scavenging activity of methanol extracts

from leaves and roots in the different ages of Panax
ginseng.
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Fig. 4. Nitrite scavenging activity of methanol extracts from
leaves and roots in the different ages of Panax
ginseng. Means with same letter within bars are not
significantly different.
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Fig. S. Cytotoxic effect of methanol extracts from roots in the
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Table 3. Correlation coefficients among plant growth and
chemical components and their activities of leaf
methanol extracts from P. ginseng at different ages.
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Fig. 6. Cytotoxic effect of methanol extracts from roots in the
different ages of Panax ginseng on human cancer cell
tine, HCT-116 for human colon carcinoma.

Table 4. Correlation coefficients among plant growth and
chemical components and their activities of root
methanol extracts from P. ginseng at different ages.

SFW TP TF DPPH NSA RFW TP TF  DPPH NSA CALU HCT

SFW 1.0000 0.8833  0.8037 0.7779  0.6204 RFW 1.0000 0.9350 0.2107 0.7903 0.9864 0.0324 0.4100
TP 1.0000 09645 0.7870  0.5604 TP 1.0000 0.3860 0.7366 0.8794 0.0166 0.1885
TF 1.0000  0.6301 07181 TF 1.0000 0.1908 0.1690 0.0256 0.0343
DPPH 1.0000  0.1901 DPPH 1.0000 0.8256 0.0638 0.4308
NSA 1.0000 NSA 1.0000 0.0286 0.5306
* Shoot fresh weight (SFW), total phenolics content (TP), CALU 1.0000 0.0064
total flavonoids content (TF), DPPH radical scavenging HCT L 0000

activity (DPPH), nitrite scavenging activity (NSA), in the
different ages of P. ginseng. P-values of <0.05 were considered
significant.
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flavonoids content (TF), DPPH radical scavenging activity
(DPPH), nitrite scavenging activity (NSA), cytotoxicities on
CALU-6 (CALU) and SNU-601 (SNU)} in the different ages
of P. ginseng. P-values of <0.05 were considered significant.
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