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ABSTRACT The present study was conducted to investigate the antimicrobial activities of extracts from approximately 40
different traditional Korean medicinal herbs against S. gallinarum and S. epidermidis. The extracts from Schizandra chinensis Baill.,
Melia azedarach Linné, Caesalpinia sappan Linné. and Rhus javanica Linné. exhibited high antimicrobial activities against S.
gallinarum, whereas the extracts from Melia azedarach Linné and Rhus javanica Linné. exhibited high antimicrobial growth for
S. epidermidis. Minimum inhibitory concentrations (MIC) of Melia azedarach Linné, Caesalpinia sappan Linné. and Rhus javanica
Linné. for S. gallinarum were 1.2 mg/mL, whereas MIC of exracts from Rhus javanica Linné. extract for S. epidermidis were 0.6
mg/mL. Heat treatment of the extracts from Schizandra chinensis Baill. and Rhus javanica Linné. caused a significant reduction
in antimicrobial activities against S. gallinarum. but didn't affect antimicrobial activities against S. edidermidis. Alkaline treatment
of the extracts from Schizandra chinensis Baill. caused a significant reduction in antimicrobial activities against S. gallinarum, while
similar treatment of the extracts from Rhus javanica Linné. caused a significant increase in antimicrobial activities against S. edider-
midis. Since extracts from Rhus javanica Linné. and Caesalpinia sappan Linné. exhibited the highest antimicrobial activities, these
extracts at the concentrations of 100, 300 or 500 ppm were added and then bacterial growth-inhibiting activities for S. gallinarum
and S. epidermidis by these two extracts were further examined. Optical density at 620 nm (ODsy) after 24 hours incubation in
the absence of Rhus javanica Linné. extract ranged from 0.30 to 0.45 compared with ODg value ranging from 0.06 to 0.18 in
the presence of 100, 300 or 500 ppm of the extract, indicating that growth of all bacteria was significantly inhibited within 24 hours
by the addition of at least 100 ppm of Rhus javanica Linné extract. Value of ODgy after 24 hours incubation in the absence of
Caesalpinia sappan Linné. extract ranged from 0.30 to 0.55 compared with ODgy value ranging from 0.05 to 0.15 in the presence
of 300 or 500 ppm of the extract, indicating that growth of all bacteria was also significantly inhibited within 24 hours by the
addition of at least 300 ppm of Caesalpinia sappan Linné. extract. In conclusion, these findings suggest that extracts from Rhus javanica
Linné. and Caesalpinia sappan Linné. may play important roles in antimicrobial activities against S. gallinarum and S. epidermidis.
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Table 1. List of medicinal herbs used for antimicrobial exprimexnts

Sample Part of used Family name
Forsythia saxatilis Nakai. (913) Seeds Oleacea
Mpyristica fragrans Houtt. (557 Seeds Myristicaceae
Schizandra chinensis Baill. (212D Seeds Magnoliaceae
Coix lacryma-jobi Linné var. mayuen Stapf (2]°]<]) Seeds Gramineae
Alpinia katsumadai Hayata (Z5T) Seeds Zingiberaceae
Croton tiglium Linné (3-F) Seeds Euphorbiaceae
Rosa laevigata Michx. (F°3A}) Fruit Rosanaceae
Melia azedarach Linné (1941 Fruit Meliaceae
Poncirus trifoliata Rafin. (A]42) Fruit Rutaceae
Rubia akane Nakai (3%) Fruit Rubiaceae
Lycium chinense Mill. (7712} Fruit Solanaceae
Lonicera japonica Thunb. (F-23}) Flower Caprifoliaceae
Magnolia kibus A. P. DC. (A10]3} Flower Magnoliaceae
Prunella vulgaris Linné var. asiatica Hara. (S}3l%) Bud Labiatae
Agastache rugosa O. Kuntze (Z3}) Bud Labiatae
Taraxacum mongolicum H. Mazz (3£35%) Bud Compositae
Houttuynia corolata Thunb. (13 %) Bud Saururaceae
Hedyotis diffusa Willd. (31 %) Bud Rubiaceae
Lithospermum eryhrorhizon Sieb et Zucc. (AFX) Stem Borraginaceae
Caesalpinia sappan Linné. (&% Stem Leguminosae
Bupleurum falcatum Linné (A %) Stem Umbelliferae
Schizonepeta tenuifolia var. japonica Kitagawa (B7V) Stem Labiatae
Gentiana macrophylla Pall. (Z112) Stem Gentianaceae
Rhus javanica Linné. (812} Leaves Anacardiaceae
Phyllostachys nigra Munro var. henonis Stapf. (5%) Leaves Gramineae
Paeonia suffiuticosa Andr. (Z23]) Bark Ranunculaceae
Citrus unshiu Marko. (Z3]) Bark Rutaceae
Phellodendron amurense Rupr. (3F1) Bark Rutaceae
Arctium lappa Linné. (332D Whole Compositae
Siegesbeckia orientalis Linné (3]3) Whole Compositae
Elsholtzia ciliata (Thunb.) Hylander (3) Whole Labiatae
Platycodon grandiflorum A. DC. (Z273) Root Campanulaceae
Seutellaria baicalensis George. (3) Root Labiatae
Paeonia lactiflora Pall. var. hortensis Makino. (2)2}2F) Root Ranunculaceae
Anemarrhena asphodeloides Bunge. (X %) Root Haemodoraceae
Angelica sinensis Diels. () Root Umbelliferae
Acorus gramineus Soland. (*373E) Root Araceae
Angelica dahurica Benth. et Hooker f. (¥} X]) Root Umbelliferae
Atractylodes japonica Koidz. (%) Root Compositae
Lindera strychinifolia F. Vill. (2.2F) Root Lauraceae
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Table 2. Growth inhibiting activities of medicinal herbs for Staphylococcus epidermidis (ATCC 12228), Salmonella gallinarum (ATCC

9184)
Clear zone diameter (mm)
Sample Staphylococcus epidermidis ATCC 12228 Salmonella gallinarum ATCC 9184
0.5% 1% 3% 5% 0.5% 1% 3% 5%

Schizandra chinensis Baill. - - - - - 6.83+0.17  8.67+0.33 10.17+0.17
Melia azedarach Linné - - 7.1740.17  8.17+0.17 - 8.83+£0.17 12.00£1.15 13.50+0.76
Caesalpinia sappan Linné. - - - - - 8.33+0.44 12.17+0.44 13.00+0.29
Rhus javanica Linné, 9.00£0.29 11.83£0.60 13.83+0.44 15.50+£0.29  12.00+0.58 14.33+0.67 15.67+0.33 18.50+0.87
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Minimum inhibitory

Sample concentration (g/mL)
S. epidermidis  S. gallinarum
Rhus javanica Linné. 0.0042 0.0012
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Melia azedarach Linné 0.0120 0.0060
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Table 4. Effect of heat treatment on growth inhibiting activities of medicinal herbs for Staphylococcus epidermidis (ATCC 12228),

Salmonella gallinarum (ATCC 9184)

Clear zone diameter(mm)

Sample Staphylococcus epidermidis ATCC 12228 Salmonella gallinarum ATCC 9184
80T 100C 120C 80C 100C 120C
Schizandra chinensis Baill. - - - 7.17°40.17 6.67+0.17 8.83°+0.60
Melia azedarach Linné - - - 6.83 £0.17 6.83 £0.33 6.67 £0.17
Caesalpinia sappan Linné. - - - 7.3340.33 7.17+0.17 7.83 +0.17
Rhus javanica Linné. 7.00+0.29 6.83+0.17 6.83+0.33 13.00°+0.29 10.17°+0.17 10.83"+0.44

Mean with different superscripts in the same row are significantly different (P<0.05).
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Table 5. Effect of pH treatment on growth inhibiting activities of medicinal herbs for Staphylococcus epidermidis (ATCC 12228),

Salmonella gallinarum (ATCC 9184)

Clear zone diameter(mm)

Sample Staphylococcus epidermidis ATCC 12228 Salmonella gallinarum ATCC 9184
pH 3 pH 7 pH 11 pH 3 pH 7 pH 11
Schizandra chinensis Baill. - - - 9.50°+0.29 8.67°+0.17 8.17°+0.17
Melia azedarach Linné - - - 8.83 +0.44 7.83+£0.17 8.33+40.33
Caesalpinia sappan Linné. - - - 7.83 +0.17 7.83 +0.17 7.83 £0.17
Rhus javanica Linné. 8.00°£0.29 9.33°+0.67 9.00°+0.29 13.83 +0.93 13.33 +0.67 12.17 £0.44
Mean with different superscripts in the same row are significantly different (P<0.05).
S. gallinarum S. epidermidis
0.7 -
0.6 -
0.5 -
g 8 o4 -
g S 03 -
0.2 -
0.1 - -
(- = ——
0 12 24 36 48 60 72 0 12 24 36 48 60 72
Time Time

—4—0ppm —E—100ppm —i—300ppm —&—500ppm

Fig. 1. Effect of concentrations of Rhus javanica Linné. on growth inhibiting activity of microbes.
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S. gallinarum

0.D. 620

0 12 24 36 48 60 72

Time

S. epidermidis

0.D. 620

0 12 24 36 48 60 72

—4—O0ppm —E—100ppm —A—300ppm —&—500ppm

Fig. 2. Effect of concentrations of Caesalpinia sappan Linné. on growth inhibiting activity of microbes.
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