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The antibacterial activity of various herb extracts against Bacillus subtilis PCl 219 and Escherichia coli
NIHJ was investigated by the paper disk method. Methanol or acetone extracts of curryplant,
strawflower, costmary, and feverfew showed antibacterial activity against both these bacteria. In
particular, the antibacterial activity of the methanol extract of curryplant was about 300 pg/g of sample
against B. subtilis and 80 pg/g of sample against E. coli corresponding to streptomycin, and of costmary
was about 240 g/g of sample against E. coli corresponding to streptomycin. These herbs which belong
to the Helichrysum genus and Chrysanthemum genus of Compositae seemed to contain strong
antibacterial compounds. It is expected that the antibacterial activity of curryplant was not derived
from its curry-like flavor compounds. Curryplant and strawflower also showed antibacterial activity
against Staphylococcus aureus K97-1, with curryplant showing the highest activity among these
Compositae herbs.
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Summary of the herb samples *

English name (Japanese name)

Scientific name

Compositae
Chicory (Kikunigana)
Costmary »
Curryplant
Stevia
Tansy (Ezoyomogigiku)
Wormwood (Nigayomogi)
Geraniaceae
Wild geranium (Gennoshouko)
Labiatae
Basil (Mebouki)
Eau de cologne mint
Peppermint (Seiyou-hakka)
Perilla (Aojiso)
Sage (Sarubia)
Thyme
Leguminosae

Crimson clover (Benibana-tsumekusa)

Liliaceae

Aloe vera

Aloe perrye (Kidachi-aloe)

Chive (Asatsuki)

Super aloe (Fuyajou)
Malvaceae

Black mallow
Plantaginaceae

Common plantain (Oobako)
Saururaceae

(Dokudami)
Umbelliferae

Coriander (Koendoro)

Fennel (Uikyou)

[talian parsley

Parsley

Water dropwort (Seri)

Cichorium intybus L.
Chrysanthemum balsamita L.
Helichrysum angustifolium
Stevia rebaudiana HEMSL.
Tanacetum vulgare L.
Artemisia absinthium L.

Geranium thunbergii SIEB. et ZUCC.
Ocimum basilicum L.

Mentha piperita‘ Citrata’
Mentha piperita L.

Perilla frutescens BRITT. var. crispa (THUNB.) DECNE.

Salvia officinalis L.

Thymus vulgaris L.

Trifolium incarnatum L.

Aloe vera L.

Aloe arborescens MILL.

Allium ledebourianum ROEM. et SCHULT.
Aloe nobilis

Malva

Plantago asiatica L.

Houttuynia cordata THUNB.
Coriandrum sativum L.

Foeniculum vulgare MILL.
Petroselinum crispum

Petroselinum crispum (MILL.) NYM. ex A.W. HILL.

Oenanthe javanica (BL.) Dc.

* All samples were fresh leaves.
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Table 2. Summary of herb samples belonging to Compositae

English name (Japanese name)

Scientific name

Fresh herb
Artichoke (Chousen-azami)
Chamomile (Kamitsure) *
Chrysanthemum (Kiku)
Cornflower (Yagurumagiku)
Dusty miller (Sirotaegiku)
Feverfew (Natsushirogiku)
Garland chrysanthemum (Shungiku)
Japanese butterbur (Fuki)**
Mugwort (Yomogi)
Santolina (Watasugigiku)
Silver-lace vine (Natsuyukikazura)
Strawflower (Mugiwaragiku)
Yarrow (Seiyou-nokogirisou)
Winged everlasting (Kaizaiku)
Dried herb
Chamomile
Common dandelion (Seiyou-tanpopo) ***
Marigold (Kinsenka) *
Safflower (Benibana) *
Stevia
Tarragon

Cynara scolymus L.

Matricaria chamomilla L.
Chrysanthemum morifolium RAMAT.
Centaurea cyanus L.

Centaurea cineraria L.
Chrysanthemum parthenium (L.) PERs.
Chrysanthemum coronarium L.
Petasites japonicus M1Q.

Artemisia princeps Pavp.

Santolina chamaecyparissus L.
Polygonum aubertii HENRY
Helichrysum bracteatum WILLD.
Achillea milleifolium L.

Ammobium alatum R. BRr.

Matricaria chamomilla L.
Taraxacum officinale WEBER
Calendula officinalis L.
Carthamus tinctorius L.
(Table 1)

Artemisia dracunculus L.

% % %

* Flower, ** stem, radix.
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Table 3. Summary of the spice and herb samples in curry*

English name (Japanese name)

Scientific name

Leaf
Bay laurel (Gekkeiju) Laurus nobilis L.
Sage (Table 1)
Thyme (Table 1)
Seed
Cardamom Elettaria cardamomum (L.) MATON

Coriander
Cumin (Umazeri)

(Table 1)
Cuminum cyminum L.

Dill Anethum graveolens L.

Fennel
Fenugreek (Koroha)
Star-anise (Daiuikyou)
Bark
Cinnamon (Seiron-nikkei)
Fruit
Allspice (Hyakumi-koshou)
Nutmeg (Nikuzuku)
Peel
Orange peel
Radix
Garlic (Ninniku)
Flower (Bud)
Clove (Chouji)

(Table 1)
Trigonella foenum-graecum L.
Hllicium verum Hook. F.

Cinnamomum verum PRESL.

Pimenta dioica (L.) MERRILL
Myristica fragrans HouTT.

Citrus aurantium L.
Allium sativum L.

Syzygium aromaticum (L.) MERRILL et PERRY

* All samples were dried materials.
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Table 4. Antibacterial activities of fresh herbs against Bacillus subtilis PCI
219 and Escherichia coli NIHJ

Aqueous extract Methanol extract

Herb
B. subtilis E. coli B. subtilis E. coli

Compositae

Chicory 73.5 — 165 —

Costmary <31.3 — <31.3* 242*

Curryplant <31.3* — 297* 80.0"

Stevia <31.3 — <31.3* —

Tansy <31.3 — 92.5 —

Wormwood 59.0 - 99.0 —
Geraniaceae

Wild geranium — — 107 318*
Labiatae

Basil 32.5 — 69.5 —

Eau de cologne mint <31.3 — 65.5 —

Peppermint <31.3 - 71.0 —

Perilla 86.5 — 113 —

Sage <31.3* — <31.3* —

Thyme — — 84.0 —
Leguminosae

Crimson clover <31.3 — 78.0 —
Liliaceae

Aloe vera 43.5 — 70.0 —

Aloe perrye 66.5 — 60.5 —

Chive <31.3 — 100 —

Super aloe <31.3 — 67.0 —
Malvaceae

Black mallow <31.3 — 95.0 —
Plantaginaceae

Common plantain — — 72.5 —
Saururaceae

Dokudami <31.3 — 244 —
Umbelliferae

Coriander <31.3 — 125 —

Fennel <31.3 — 104 —

Italian parsley <31.3 — 75.0 —

Parsley <31.3 — 54.5 —

Water dropwort <31.3 — 75.0 —

Antibacterial activity is expressed by the weight (ug/g of sample)
corresponding to streptomycin. *The inhibitory zone was clear. —, no
inhibitory zone appeared.
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Table 5. Antibacterial activities of herbs belonging to Compositae against
Bacillus subtilis PCI 219 and Escherichia coli NIHJ

Aqueous extract

Methanol extract

Herb
B. subtilis E. coli B. subtilis E. coli
Fresh herb
Artichoke 60.5 — 68.5 —
Chamomile 73.0 — 66.0 —
Chrysanthemum 67.0 — 62.5 —
Cornflower 105 — <31.3* 205*
Dusty miller 104 — 46.5 —
Feverfew <31.3 — 55.0 92.0*
Garland chrysanthemum 37.5 — 144 —
Japanese butterbur 64.0 — 59.5 —
Mugwort <31.3 — 55.5 —
Santolina 70.0 — 57.5 —
Silver-lace vine 68.5 — 85.5 —
Strawflower <31.3 — <31.3* 74.0*
Yarrow 69.0 — 61.5 —
Winged everlasting 83.0 — 64.5 —
Dried herb
Chamormile 505 — <313 —
Common dandelion 570 — <313 —
Marigold 625 — <313 —
Safflower 840 — 790 —
Stevia 510 — 315 —
Tarragon <313 — 430 —
Antibacterial activity is expressed by the weight ( p©g/g of sample)
corresponding to streptomycin. * The inhibitory zone was clear. —, no inhibitory

zone appeared.
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Table 6. Antibacterial activities of herbs extracted by various solvents

Inhibitory zone (mm)

Herb Microbe Solvent
Water Methanol Acetone Hexane
Costmary B. subtilis 16.1 10.5* 10.2* 19.7
E. coli — 11.4* 12.3* 8.6*
Curryplant B. subtilis 11.2* 23.9* 19.2* 18.6*
E. coli — 8.8* 8.8" 8.5*
Feverfew B. subtilis 16.6 18.0 3.8* 18.8
E. coli — 9.0* 9.2* 8.5*
Stevia B. subtilis 15.2 12.2* 11.0* 19.8
E. coli — — — —
Strawflower  B. subtilis 16.6 11.3* 8.5* 8.2*
E. coli — 8.7* 8.7 8.4*
*The inhibitory zone was clear. —, no inhibitory zone appeared.
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Table 7. Antibacterial activities of curry spices against
Bacillus subtilis PCI 219 and Escherichia coli NIHJ

Aqueous extract

Methanol extract

Herb
B. subtilis E. coli B. subtilis E. coli

Leaf

Bay laurel 805 — 770 —

Sage 695 — 710 —

Thyme 680 — 820 —
Seed

Cardamom 730 — 725 —

Coriander 1, 060 — 855 -

Cumin 1,150 — 750 —

Dill 790 — 885 —

Fennel 800 — 865 —

Fenugreek 955 — 780 —

Star-anise 760 — 810 —
Bark

Cinnamon 640 — 1,020 —
Fruit

Allspice 730 —_ 575 —

Nutmeg 995 — 415 —
Peel

Orange peel 910 — 1,100 —
Radix

Garlic 960 — 1,260 —
Flower (Bud)

Clove 585 — 435 —

Antibacterial activity is expressed by the weight (pg/g of
sample) corresponding to streptomycin. The inhibitory zone of
each sample was not clear. —, no inhibitory zone appeared.

Table 8. Antibacterial activities of ex-
tracts from fresh herbs against
Staphylococcus aureus K 97-1

Herb Antibacterial activity
Costmary —
Curryplant 251
Feverfew —

Stevia —
Strawflower <25.8

14

Antibacterial activity is expressed by the
weight (ug/g of sample)- corresponding to
streptomycin. The inhibitory zone was clear.
~—, no inhibitory zone appeared.
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