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Abstract

In this study, we investigated the antioxidant and antibacterial activity of methanol extracts from 6 plants
which were Chrysanthemum zawadskii Herb. var. latilobum (Maxim.) Kitamura (Gu-jeol-cho), Lavandula spica

L. (Lavender), Rosmainus offcinals L. (Rosemary), Cymbopogon citrates (Lemongrass),

Saussureae radix

(Mok-hyang), Calendular officinalis L. (Calendular). Antioxidative effects of herbal extracts were measured
by polyphenols, flavonoids contents and DPPH radical scavenging activity assay. We also evaluated the anti-
bacterial activity against Staphylococcus aureus and Escherichia coli O157:H7. Methanol extracts from
Gu-jeol-cho, lavender, rosemary and lemongrass showed high polyphenols contents as well as strong DPPH
scavenging activity. In particular, rosemary extract contained highest polyphenol levels as 126.69+2.62 ug/mg
compared to other herbs. As for DPPH radical scavenging activities, ICs) values of rosemary extracts were
6.23+0.58 pg/mL. The rosemary extracts also showed higher antibacterial effects against S. aureus and E. coli
0157:H7. These results indicate that rosemary could be used as natural antioxidant and antibacterial agents.
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Table 1. Extraction yields of methanol extracts from herbs

Used Extraction

Scientific name part  vield (%)

Korean name

s Chrysanthemum stem, 10.20
(Gu-jeol-cho) zawadskii Herb. var. leaf
latilobum (Maxim.)
Kitamura
2hal Lavandula spica L. flower 17.89
(Lavender)
Z=zulg] Rosmainus oficinals L. leaf 19.72
(Rosemary)
Yot Cymbopogon citratus stem 14.45
(Lemongrass)
E5F Saussureae radix root 18.08
(Mok-hyang)
7t &2 Calendular officinalis L. flower  37.23
(Calendular)
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Table 2. Total polyphenols and flavonoids contents of methanol extracts from herbs

Samples Total polyphenols” (ug/mg) Total flavonoids” (ng/mg)
Gu-jeol-cho (Chrysanthemum zawadskii Herb. var. 79.80+2.13 27.60+5.40
latilobum (Maxim.) Kitamura)
Lavender (Lavandula spica 1.) 75.74+1.17 13.25+3.75
Rosemary (Rosmainus oficinals 1..) 126.69+2.62 35.16£4.80
Lemongrass (Cymbopogon citratus) 72.03+0.41 67.58+£0.93
Mok-hyang (Saussureae radix) 22.44+1.27 12.80+2.10
Calendular (Calendular officinalis 1..) 38.82+2.43 22.25+2.75

Mlcrograms of total polyphenol content/mg of plants based on tannic acid as standard.
Mlcrograms of total flavonoid content/mg of plants based on quercetin as standard.

YEach value is mean+SD (n>3).
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Table 3. DPPH radical scavenging activity of methanol extracts from herbs

Samples Concentration (pg/mL) Scavenging effect (%) ICs" (ug/mL)
I 2)

Gu-jeol-cho (Chrysanthemum zawadskii 4 12.39£2.54

Herb Tatilob (Maxim,) Kit ) 8 24.99+2.91 20.33+1.04
erb. var. latilobum (Maxim.) Kitamura 10 93.79+9.97
4 17.25+3.09

Lavender (Lavandula spica 1..) 8 40.79+3.79 18.29+0.68
40 95.25+1.14
4 31.40+3.00

Rosemary (Rosmainus oficinals 1..) 8 61.45+1.37 6.23+0.58
40 95.28+0.27
4 5.95+2.31

Lemongrass (Cymbopogon citratus) 8 19.81+0.91 22.38+0.77
40 89.69+2.61
4 5944394

Mok-hyang (Saussureae radix) 40 30.92+2.71 65.64+2.64
400 94.75+0.82
4 3.96+1.38

Calendular (Calendular officinalis 1.) 40 33.24+1.30 60.03+4.01
400 94.98+0.51
1 16.20+3.56

BHA 5 74.72+0.94 5:3150.29
. . 1 2797+1.87

Ascorbic acid 5 96.84+0.26 2.28+0.20

YConcentration required for 50% reduction of DPPH- at 30 min after starting the reaction.

PEach value is mean+SD (n=3).

Table 4. Antimicrobial activity of methanol extracts from herbs

Inhibition zone diameter (mm)

Samples Staphylococcus aureus Escherichia coli O157:H7
25 50 100 25 50 100 (mg/mL)

Gu-jeol-cho (Chrysanthemum zawadskii 115" 13 145 11 12 16
Herb. var. latilobum (Maxim.) Kitamura)

Lavender (Lavandula spica L.) 10 11 12 10 11 12
Rosemary (Rosmainus oficinals 1.) 12 135 15 145 16 17
Lemongrass (Cymbopogon citratus) 9 13 135 10 11 12
Mok-hyang (Saussureae radix) 10 11 12 10 11 12
Calendular (Calendular officinalis 1L.) =2 9 10 — 9 10.5
Penicilin” 12 13 15 13 15 17

VExtracts of herbs were absorbed into paper disc (8 mm, diameter) and the diameter of clear zone was confirmed around the

4 colony.
“No inhibition.
YConcentration of penicilin: 0.4, 0.8, 1 mg/mL
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Fig. 1. Antibacterial activity of methanol extracts from herbs against Staphylococcus aureus (1) and Escherichia coli O157:H7
(2). (A) Gu-jeol-cho (Chrysanthemum zawadskii Herb. var. latilobum (Maxim.) Kitamura), (B) Lavender (Lavandula spica L.), (C)
Rosemary (Rosmainus oficinals L.), (D) Lemongrass (Cymbopogon citrates), (E) Mok-hyang (Saussureae radix), (F) Calendular

(Calendular officinalis L.), (G) Penicilin.
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