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Development of Antimicrobial Dye for Natural Dyeing using Natural Substances. Yu, Young Eun', Eun
Young Park', Dae Hwa Jung', Sung Hui Byun?, Sang Chan Kim'?, and Sung Min Park'?*. 'The
Research Center for Biomedical Resources of Oriental Medicine, Daegu Haany University, Daegu 706-828,
Korea, and “College of Oriental medicine, Daegu Haany University, Daegu 706-828, Korea — This study was
carried out to investigate the usefulness of the natural antimicrobial substances for natural dyeing. Antimicro-
bial activity of natural substances, extracted by water, ethanol, methanol and ethyl acetate, were shown over
20 mm by Rheum palmatum, Caesalpinia sappan, Prunus mume, Schizandra chinensis, Rhus javanica, and
Coptis japonica. Especially, water and methanol extract of C. japonica were shown strong antimicrobial activ-
ity against all investigated strains. Minimum inhibition concentration of C. japonica water extract was investi-
gated 110 mg/mL for Staphylococcus aureus ATCC 6538, Investigated natural substances were not only
shown strong antimicrobial activity for natural dyeing but also might be used other industries.
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Table 1. List of 72 different kinds of natural substances.
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Species Name (Part)

Species Name (Part)

Allium cepa (Skin)

Areca catechu (Seed)

Artemisia apiacea (Aerial part)
Artemisia capillaris (Aerial part)
Artemisia princeps (Leaf, Stem)
Caesalpina sappan (Stem)
Capsicum annuum (Fruit, green)
Capsicum annuum (Fruit, red)
Carthamus tinctorius (Flower)
Chaenomeles sinensis (Fruit)
Chelidonium majus (Aerial part)
Chrysanthemum indicum (Flower)
Cinnamomum cassia (Stem)
Cirsium japonicum (All)

Citrus unshiu (Fruit)

Citrus unshiu pericarpium (Fruit)
Clematis mandshurica (Root)
Cnidium monieri (Fruit)
Commelina communis (Aerial part)
Coptis japonica (Root)

Cornus officinalis (Fruit)
Corydalis ternata (Stem)
Crataegus pinnatifida (Fruit)
Curcuma longa radix (Root)
Curcuma longa Rhizoma (Root)
Curcuma zedoaria (Root)
Dianthus chinensis (Aerial part)
Eclipta prostrata (All)
Elsholtzia ciliata (All)
Foeniculum vulgare (Fruit)
Forsythia viridissima (Fruit)
Gardenia jasminoides (Fruit)
Gentiana scabra (Root)

Isatis tinctoria (Root)

Leonurus sibiricus (Aerial part)
Ligustrum lucidum (Fruit)

Lithospermum erythrorhizon (Root)
Lonicera japonica (Flower)
Lycium chinense (Fruit)
Lycopus coreanus (Aerial part)
Melia azedarach (Fruit)
Mentha arvensis (Aerial part)
Morus alba (Fruit)

Nelumbo nucifera (Leaf)
Oldenlandia diffusa (Leat)
Paeonia suffruticosa (Root)
Perilla frutescens (Leaf, Stem)
Persicaria tinctoria (Leaf)
Phaseolus angularis (Seed)
Phaseolus radiatus (Seed)
Phellodendron amurense (Bark)
Polygonum aviculare (All)
Poncirus trifoliata (Fruit)
Prunus mume (Fruit)
Rheumtanguticum (Root)
Ruhus javanica (Cocoon)
Rubus coreanus (Fruit)

Salvia miltiorrhiza (Root)
Santalum album (Stem)

Sasa japonica (Leaf)

Saururus chinensis (Aerial part)
Schisandra chinensis (Fruit)
Schizonepeta tenuifolia (Flower)
Scrophularia buergeriana (Root)
Scutellaria baicalensis (Root)
Sophora japonica (Flower)
Spatholobus suberectus (Stem)
Spirodela polyrhiza (Leaf)
Taraxacum platycarpum (All)
Thuja orientalis (Branch)

Vitis vinifera (Skin)

Xanthium strumarium (Fruit)
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Table 2. Antimicrobial activity test strains in this study.
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Strains

Characteristics

ATCC 6538 Staphylococcus aureus
ATCC 4352 Klebsiella pneumoniae
ATCC 33591 Staphylococcus aureus
ATCC 18214 Aspergillus clavatus

KS K 0693” strain

KS K 0693 strain
Methicillin-resistance S. aureus
Antibacterial of textiles strain

*Test method for antibacterial of textiles, Korean standards association (2006).
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R. palmatum

R. javanica

C. japonica

Fig. 1. Bacteriostatic activity of different kinds of solvents
extract on S. aureus ATCC 6538. 1 : Water extract, 2 : Fthanol
extract, 3 : Methanol extract, 4 : Ethyl acetate extract.
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R. palmatum C. sappan

P. mume S. chinensis

Fig. 2. Bacteriostatic activity of different kinds of solvents
extract on K. pneumoniae ATCC 4352. 1 : Water extract, 2 : Eth-
anol extract, 3 : Methanol extract, 4 : Ethyl acetate extract.
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R. javanica C. japonica

Fig. 3. Bacteriostatic activity of different kinds of solvents
extract on S. aureus ATCC 33591. 1 : Water extract, 2 : Ethanol
extract, 3 : Methanol extract, 4 : Ethyl acetate extract.

C. japonica

Fig. 4. Antifungal activity of different kinds of solvents extract
on Asp. clavatus ATCC 18214. 1 : Water extract, 2 : Ethanol
extract, 3 : Methanol extract, 4 : Ethyl acetate extract.
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Fig. 5. MIC test by different concentrations of C. japonica

water extract against ATCC 6538 S. aureus. C : control(TSB
only), 1 to 8 : from 80 to 115 mg/mL. Each concentrations are in-
creased 5 mg/mL.
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S. chinensis R. javanica

P. mume C. pinnatifida

Fig. 6. Bacteriostatic activity of different kinds of solvents
extract on E. coli ATCC 25922. 1 : Water extract, 2 : Ethanol
extract, 3 : Methanol extract, 4 : Ethyl acetate extract.

C. sappan

P. mume

S. chinensis

Fig. 7. Bacteriostatic activity of different kinds of solvents
extract on S. epidermidis ATCC 12228. 1 : Water extract, 2 : Eth-
anol extract, 3 : Methanol extract, 4 : Ethyl acetate extract.
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R. javanica C. japonica

C. sappan

S. chinensis

Fig. 8. Bacteriostatic activity of different kinds of solvents
extract on S. aureus ATCC 33593. 1 : Water extract, 2 : Ethanol
extract, 3 : Methanol extract, 4 : Ethyl acetate extract.
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