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Wool fabrics dyed with herbal plants and their antibacterial activities.
Yuko Sawa, Chie Yamabayashi, Naoko Morikawa and Masanobu Hoten
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Mukogawa Women’s University, Nishinomiya 663-8558, Japan

Six herbal plants having various pharmacodynamic effects were dyed as a plant dye on the pre-
mordanted wool fabrics. The dyed wool fabrics displayed attractive appearance in color and their color
depth was in high levels from medium to deep shade. However their color range was limitted from
yellowish brown to brown. Their color fastness was found to be acceptable level for apparel end-
uses. Antibacterial activity of the wool fabrics dyed with herbal plant dyes against Staphylococcus
aureus(S. aureus)IFO12732 and Escherichia coli. (E. coli.) K12 W3110 were measured by JIS L-
1902 Test Method. The antibacterial activity of dyed wool fabrics differed remarkably for every herbal
plants. For examples, sage dyed on the aluminium—mordanted fabrics showed bactericidel activities
against both S. aureusand E. coli.. However, lavender, thyme and chamomile could not restrain the
increase of viable cells. The antibacterial activity of these dyed wool fabrics was not in the acceptable

levels as an antibacterial substance.
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Table 1. Pharmacodynamics effects of herbal plant dyes used in the present study.

Herbal plant dyes Part Pharmacodynamic effects
Thyme (TM) sterilization, disinfection, antifungal, antiputrefactive,
. blade . . .
Thymus vulgaris antibechic, expectorant, digestant
Sage (SG) blade. stalk antibacterial, hemostasis, pharyngitis, stomatitis,
Salvia offcinals ’ antifebrile, ataractic
Lavender (LV) sterilization, ataralgesia, antifebrile, hidropoiesis,
g flower bud . . .
Lavandula angustifolia insomnia carminative
Chamomile (CM) fl asepsis, carminative, antiinflammatory, antifebrile,
. , ower . .
Chamonmile recutita ataralgesia, anticonvulsant
Rosemary (RM) sterilization, antibacterial, antiscabietic, epispastica, ataractic,
. , . blade Lo . .
Rosemarinus officinals carminative, ataralgesia, cephalodynia, roborant
Marigold MG) fl sterilization, antiputrefactive, dermatosis, antipyrotic,
, ower
Calendula officinals

stremma
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Fig. 1. Effects of ethanol content in dyebath on K/S values of the dyed wool fabrics with various herbal plant dyes
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Fig. 2. K/S values of the dyed fabric against number of dyeing times for wool fabrics with various herbal plants.
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Fig. 3. Reflectance spectra of the wool fabrics dyed with thyme and marigold.

Number in figure; Dyeing times. Solid lines; dyeings of the wool fabrics pre-mordanted with

aluminium acetate. Dotted lines; pre-mordanted with iron alum.
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Number in figures; dyeing times.
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The sample were dyed with SG or RM after pre-mordanting with aluminum acetate. Numbers in figures;
dyeing time. Solid lines; before washing. Dotted lines; after washing.
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Table 2. Color fastness of the wool fabrics dyed with herbal plant dyes

Color fastness

Herbal plant dyes ¢ 4o+ Times of Washing? Perspiration—acid®” Perspiration-alkali® Light®

dyeing Change Staining Change Staining Change Staining
cotton Wool

Thyme 1 4 5 5 5 4-5 4 3-4 3
Al 3 3-4 4-5 4-5 5 4-5 4-5 34 3

5 4 4 4-5 5 4-5 4-5 4 4

1 4-5 4 4-5 4-5 4-5 4-5 4 5

Fe 3 4 4 4 4-5 4-5 4-5 4 5

5 4-5 4-5 4-5 4-5 4-5 4-5 34 5

Sage 1 2-3 5 4-5 4-5 4-5 4-5 4 4
Al 3 2-3 5 5 4-5 4-5 4-5 4 3

5 2-3 4-5 5 4-5 4-5 4 3 3

1 3 4-5 4-5 4 4-5 4 4 4

Fe 3 34 4-5 4-5 4 4-5 34 4-5 4

5 34 4-5 4-5 4-5 4 5 4 4

Lavender 1 3 5 5 5 5 4 4-5 3
. Al 3 3 5 4-5 5 5 4-5 4-5 3

5 34 5 5 4-5 5 4-5 4-5 3

1 34 5 4-5 5 5 4 4-5 4

Fe 3 4-5 5 4-5 4-5 5 4-5 4-5 4

5 4-5 5 4-5 4-5 5 4 4-5 4

Chamonmile 1 4-5 5 5 5 5 4 4 2
Al 3 4-5 5 5 4-5 4-5 4 34 4

5 4-5 5 5 4-5 4-5 4-5 4 5

1 4-5 5 5 4-5 4-5 4-5 4 4

Fe 3 5 5 5 5 4-5 4-5 4 3

5 4-5 4-5 5 5 4-5 4-5 4 4

Rosemary 1 2 4-5 4 4 4-5 4 4 2
Al 3 2-3 4-5 4-5 5 4-5 4-5 34 2

5 34 4-5 4-5 5 4-5 34 4-5 2

1 4 4-5 4-5 4-5 5 4-5 4 3

Fe 3 4 4-5 4-5 5 4-5 4-5 34 3

5 4 4-5 4-5 4-5 4-5 4-5 4-5 3

Marigold 1 34 5 5 4-5 5 4-5 4 5
Al 3 4-5 5 5 4-5 5 4-5 4-5 5

5 34 5 5 4-5 5 4-5 4 4

1 4 5 5 4 4-5 5 4 5

Fe 3 4-5 5 5 4-5 4-5 4-5 4 5

5 4~ 5 5 5 4-5 4-5 4 4

a)For color fastness to washing and laundering. JIS L0844-1986  b)For color fastness to acid perspiration. JIS L0848-1978
¢)For color fastness to alkali perspiration. JIS L0848-1978 d)For color fastness to carbon arc lamp light. JIS L0842-1988
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Fig. 7. Antibacterial activities of wool fabrics dyed with various herbal plants against S. aureus.
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Fig. 8. Antibacterial activities of wool fabrics dyed

5 times with herbal plants against E. coli.
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