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Abstract

This study was designed to investigate the effects of antioxidant and antibacterial activities of water, ethanol
and methanol extracts from root, stem and flower stalk of Hagocho (Prunella vulgaris). The solvent extract
yvields from root were higher than those from stem and flower stalk, and water extract showed the highest
extraction yield against ethanol and methanol extracts. The contents of total phenolic and flavonoid in ethanol
extract were significantly higher in stem extract compared with those of root and flower stalk. In the case
of water and methanol extracts, however, the contents were the highest in flower stalk. The electron donating
ability and reducing power in all test groups were significantly increased in a dose—-dependent manner, and
antioxidant activities were the highest in methanol extract. In extracts from different parts of Hagocho, the
antioxidant activity was the highest in flower stalk followed by stem and root. ABTS radical scavenging ability
of water and methanol extracts was above 50% at 100 pg/mL concentration. Antibacterial activities did not
show significant differences depending on parts of Hagocho. However, antibacterial activity of ethanol extract

was higher than those of other extracts.
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Table 1. Extraction yield and pH of solvent extracts from
Prunella vulgaris

Solvent Used parts Yield (%) pH
Root 2.50 4.54
Ethanol Stem 1.79 5.05
Flower stalk 1.10 492
Root 5.80 5.76
Methanol Stem 3.42 5.53
Flower stalk 3.12 541
Root 27.37 5.52
Water Stem 11.44 5.53
Flower stalk 13.07 5.46
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Fig. 1. Total phenolic and flavonoid contents of ethanol,
methanol and water extracts from Prunella vulgaris. © ‘Mean
+SD in the same solvent with different superscripts are signifi-
cantly different at p<0.05. XZ\lean+SD in the same sample of
different solvent with different superscripts are significantly dif-
ferent at p<0.05.
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Table 2. Electron donating ability of ethanol, methanol and water extracts from Prunella vulgaris

- o]

4 Y - 49T - 99

(%)

Sample concentration (pg/mL)

Solvent Used part
oven sed parts 100 250 500 1,000
Root 6.55+0.65" 12.61+0.90™ 23.86+1.21° 87.80+5.53"
Ethanol Stem 12.39+017" 28.84+0.83" 54.22+0.68™ 88.85+0.27"
Flower stalk 13.28+0.52" 31.2340.68" 61.67+1.69° 90.42+0.10°
Root 22.04+0.30™ 50.30+1.21°" 88.87+0.34 90.58+0.57"
Methanol Stem 23.59+0.51" 53.24+0.67" 88.7240.20°° 91.11+1.53"
Flower stalk 35.37+0.71°* 79.0441.44" 92.04+0.18" 91.84+0.38°
Root 16.56+1.49"* 40.16+1.40" 76.01+1.14¢ 81.341.00™
Water Stem 30.44+1.62"* 71.50+1.30"" 83.26+0.35" 80.50+0.10""
Flower stalk 47.36+0.33 85.2740.25" 83.98+0.09°° 83.01£0.56™

““Mean=*SD in the same solvent and concentration with different superscripts are significantly different at p<0.05.
APMean+SD with different superscripts in the same row are significantly different at p<0.05.
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Fig. 2. Reducing power of ethanol, methanol and water extracts from Prunella ulgaris. “ ‘Mean+SD in the same concentration
with different superscripts are significantly different at p<0.05. ADMean+SD in the same solvent with different superscripts are sig—
nificantly different at p<0.05.

Table 3. ABTS radical scavenging ability of ethanol, methanol and water extracts from Prunella vulgaris (%)

Sample concentration (ug/mL)

Solvent Used parts 100 250 500 1.000
Root 7.20+£0.78* 46.84+0.25" 54.79+1.02¢ 66.50+0.99°"
Ethanol Stem 14.47+051" 58.08+0.41"" 78.56+0.89" 92.98+0.05"
Flower stalk 16.53+0.77°4 60.04+0.20°" 81.18+1.08 92.64+0.18"°
Root 51.95+0.14* 722140517 96.23+0.02" 96.78+0.02"
Methanol Stem 53.44+057" 69.01+8.49™ 94.22+0.10" 94.99+0.07°
Flower stalk 61.78+0.54°* 93.23+1.40"™ 95.9440.08° 97.06+0.13°
Root 53.58+3.96™ 74.02+547" 96.94+0.21° 97.68+0.07°
Water Stem 60.66+0.16"* 93.42+0.88" 97.5240.02°¢ 97.58+0.16°
Flower stalk 72.69+0.39° 97.01+0.16™ 97.28+0.07"8 97.27+0.27"

““Mean=*SD in the same solvent and concentration with different superscripts are significantly different at p<0.05.
APMean+SD with different superscripts in the same row are significantly different at p<0.05.
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Table 4. Antimicrobial activity against Escherichia coli of ethanol, methanol and water extracts from Prunella vulgaris

(diameter of clear zone, mm)

Sample concentration (ug/mL)

Solvent Used parts
100 250 500 1,000
Root 11.00+1.00" 11.33+0.58" 11.33+0.58"* 13.67+1.53°
Ethanol Stem 11.33+£0.58 1267+1.15 12.67+0.58" 12.33+0.58
Flower stalk 12.00£0.00*" 11.33+£0.58" 12.000.00°"A8 12.67+0.58"
Root 11.33£0.58" 11.33£0.58 11.67+0.58 12.33+£0.58
Methanol Stem 11.33+058" 10.67+1.15 11.67+0.58 12.67£0.58
Flower stalk 10.00+0.00° 10.67+0.58 11.33+0.58 12.33+1.53
Root NDV ND ND ND
Water Stem ND ND ND ND
Flower stalk ND ND ND ND

PMean=+SD in the same solvent and concentration with different superscripts are significantly different at p<0.05.
ABMean+SD with different superscripts in the same row are significantly different at p<0.05.

UND: not detected.

Table 5. Antimicrobial activity against Candida albicans of ethanol, methanol and water extracts from Prunella vulgaris

(diameter of clear zone, mm)

Sample concentration (ug/mL)

Solvent Used part
oven sec parts 100 250 500 1,000

Root 10.67+0.58"8 10.67+1.15° 8.67+0.58" 12.001.00"®

Ethanol Stem 13.00+1.00"® 11.33+0.58F 10.67+0.58 10.33+1.53"
Flower stalk 10.00+0.00°8 10.33+1.15° ND* ND*
Root 9.33+0.58" 9.00+0.00™ 9.00+1.00°® ND*

Methanol Stem 9.33+0.58" ND* ND* ND?
Flower stalk 9.00+0.00° 9.33+0.58" ND** ND*
Root NDV ND ND ND

Water Stem ND ND ND ND
Flower stalk ND ND ND ND

““Mean=+SD in the same solvent and concentration with different superscripts are significantly different at p<0.05.

AB

UND: not detected.

Mean+SD with different superscripts in the same row are significantly different at p<0.05.

Table 6. Antimicrobial activity against Aspergillus flavus of ethanol, methanol and water extracts from the Prunella vulgaris

(diameter of clear zone, mm)

Sample concentration (ug/mL)

Solvent Used parts
100 250 500 1,000
Root 11.33+0.58" 11.00+1.00 13.00+1.00 17.33+2.08"
Ethanol Stem 12.33+2.52 11.67+1.15" 14.33+0.58° 1567+3.21"
Flower stalk ND? ND* ND* ND?
Root NDV ND ND ND
Methanol Stem ND ND ND ND
Flower stalk ND ND ND ND
Root ND ND ND ND
Water Stem ND ND ND ND
Flower stalk ND ND ND ND

““Mean=*SD in the same solvent and concentration with different superscripts are significantly different at p<0.05.

UND: not detected.
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