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Antibacterial Activities of Several Herbs on Legionella pneumophila
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Abstract: The use of dried herbs has frequently been incorporated into daily life in Japan in recent years. The
antibacterial activity of dried herbs on Legionella pneumophila, which has been attracting attention as an
emerging infectious disease, was investigated, and the following were obtained.

1) The antibacterial activity of extract solutions of 28 dried herbs on L.pneumophila was investigated by the
disc method, and zone inhibition of the bacteria was observed with 22 herbs (78.6%) including raspberry leaf,
common sage, lemon balm, and peppermint, showing an antibacterial activity of herbs on L.pneumophila.
Herbs of the perilla family in particular had a strong activity.

2) Bactericidal experiments were performed with various concentrations of the herb extracts. The herbs had a
bactericidal effect on L.pneumophila, and the activity was concentration dependent. Among the herbs with a
100% bactericidal rate, the maximal dilution factor was = 16-fold that of savory and hibiscus extracts, and the
second highest was 8-fold that of common thyme extract.

3) Time-course changes in the bacterial count of L.pneumophila were measured in the extract solutions of
peppermint, common sage, and common thyme of the perilla family, which had strong antibacterial activity.
In all these herbs, the inoculated bacterial count of 10° CFU/ml became undetectable after three to 12 hours.
Therefore, it was shown that although the action is not immediate, herbs have a bactericidal activity on
L.pneumophila.
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Fig. 1 Antibacterial activities of Raspberry Leaf
against L.pneumophila 11D 5232 (BSYE agar)

Table 1. Antibacterial activities of herbs against
L.pneumophila

tested herbs No. of positive

strains (%)

mean (range)*

1 Raspberry Leaf 28(100.0) 21.6 (15-27)
2 Common Sage 28(100.0) 20.4 (15-25)
3 Lemon Baim 28(100.0) 19.5 (12-28)
4 Pepper Mint 28(100.0) 17.7 (13-22)
5 Common Thyme 27 (96.4) 16.7 (13-20)
6 Savory 26 (92.9) 14.3 (10-22)
7 Dog Rose 23 (82.1) 12.7 (9-20)
8 Chervil 20 (71.4) 13.8 (9-20)
9 Eucalyptus 20 (71.4) 12.3 (9-16)
10 Tarragon 17 (60.7) 13.0 (10-16)
11 Hibiscus 15 (53.6) 13.0 (10-18)
12 Japanese Mint 15 (53.6) 11.5 (9-13)
13 Lavender 14 (50.0) 12.2 (9-17)
14 Feverfew 9 (32.1) 10.8 (9-15)
15 Roman Chamomile 6 (21.4) 10.3 (9-11)
16 Marsh Mallow 5 (17.9) 12.2 (10-13)
17 Yarrow 5 (17.9) 11.8 (10-16)
18 Agrimony 4 (14.3) 10.6 (9-12)
19 Echinacea 3 (10.7) 11.3 (9-15)
20 Cornflower 2 (7.1 11.0 (10-12)
21 Linden 2 (7.1 10.0 (10)

22 Mallow Common 1 (3.6) 10.0 (10)

* ; Size of the inhibition zones (mm)
n = 28 strains
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Table 2. Bactericidal activities of herbs against L.pneumophila

No. of tested strains*

dilution numbers of herbs

tested herbs 0 X2 X4 X8 X16
1 Savory 26 26 (100)** 26 (100) 26 (100) 26 (100) 26 (100)
2 Hibiscus 15 15 (100) 15 (100) 15 (100) 15 (100) 15 (100)
3 Common Thyme 27 27 (100) 27 (100) 27 (100) 27 (100) 20 (74)
4 Pepper Mint 28 28 (100) 28 (100) 28 (100) 27 (96) 7 (25)
5 Common Sage 28 28 (100) 28 (100) 28 (100) 27 (96) 3 (1)
6 Eucalyptus 20 20 (100) 20 (100) 20 (100) 7 (25) 1 (5
7 Japanese Mint 15 15 (100) 15 (100) 15 (100) 3 (20) | )]
8 Tarragon 17 17 (100) 17 (100) 14 (82) 0 (0 0 (0
9 Dog Rose 23 23 (100) 23 (100) 13 (57) 1 @4 0 (O
10 Lavender 14 14 (100) 14 (100) 3 (21 0 (0) 0 (O
11 Lemon Balm 28 28 (100) 26 (93) 2 (D 0 (O 0 (0
12 Raspberry Leaf 28 28 (100) 26 (93) 1 @ 0 (0 0 (0
13 Chervil 20 20 (100) 6 (30) 1 (5 0 (0 0 (O

* | Strains formed inhibition zones
** 0 No. of Killed strains (%)
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Fig. 2 Bactericidal activities of Papper Mint, Common
Sage and Common Thyme against L.pneumophila
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