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Abstract

This research verified the usefulness and practicality of citrus peel extract as a natural dye. This study dyed
cotton, silk, and cotton/mulberry fiber blended fabrics using citrus peel extract, and measured the dyeability and
functional property to verify their usefulness and practicality. The dyeing affinity of the citrus peel extract was
measured by dyeing under alkaline conditions to determine the temperature and time for optimal dyeing conditions
of the solution. The results show that a temperature and time of 60°C and 30 minutes were optimal for dyeing
cotton fabrics with citrus peel extract, 50°C and 60 minutes for silk fabrics, and 60°C and 60 minutes for
cotton/mulberry fiber blended fabrics, respectively. In addition the results of measuring the color fastness of the
cotton, silk, and cotton/mulberry fiber blended fabrics dyed with the citrus peel extract show that the color fastness
was superior for washing, friction, sweat, and water. However, the color fastness for sunlight appeared to be slightly
weak. In addition, it was found that fabric dyed with the citrus peel extract showed partial antimicrobial properties.
The antimicrobial property appeared the greatest in the silk fabric. The cotton/mulberry fiber blended fabrics had
90% or more Staphylococcus aureus present, but the antimicrobial properties were not high in the cotton fabric.
Additionally, the heavy metal content, which is harmful to the human body, appeared to be lower than standard
figures, so the dye was found to be innocuous to humans. Therefore, when the results of this study are put together,
citrus peel extract is sufficiently useful and practical as an ingredient for a natural dye. Moreover, there is ample

possibility to develop citrus peel dyed fabrics as environmentally friendly fashion materials.
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I. Introduction
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{Table 1> Characteristics of fabrics
Farbrics Weave Thickness Density(thread/Scm) Count Weigzht
(mm) Warp Weft Wrap Wett (g)
Cotton 100% Plain 0.28 149 132 30’s 30’s 97.1
Silk 100% Plain 0.07 281 229 38D 38D 27.0
Cotton 65%/mulberry 35% Plain 0.35 128 160 23’s 23’s 120.0
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2. Preparation of dye
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3. Properties of dye

1) Non-volatile materials
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2) Foamability
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3) Dispersibility
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4. Dyeing
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5. Color measurement
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6. Fastness tests
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7. Antibacterial property
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8. Deodorizing property
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9. Heavy metal content
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Il1l. Results and Discussion

1. Properties of dye
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{Table 2> Non-volatile materials

Item Non-volatile materials rate(%o)

Citrus peel extracts 12.93
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<Fig. 1> Foamability of citrus peel extracts.
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2. Effect of dyeing conditions
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<Fig. 2> Chrominance of cotton, silk and cotton/
mulberry fabrics dyed with citrus peel extracts.
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{Table 3> Washing, water, perspiation, rubbing, dry
cleaning and light colorfastness for cotton, silk and cotton/
mulberry fabrics dyed with citrus peel extracts

(Unit: grade)
Results of fastness
Test items Cotton | Silk n(l;sgzrrrl/y
Washing fastness
Color change 4~5 - 4~5
Cotton 4~5 - 4~5
Stain|  Wool 4~5 - -
Rayon - - 4~5
Water fastness
Color change 4~5 4~5 4~5
Cotton 4~5 4~5 4~5
Stain Wool 4~5 - -
Rayon - - 4~5
Silk - 4-5 -
Perspiration fastness
Acidic color change 4~5 4~5 4~5
Stain Cotton 4~5 4~5 4~5
Wool 4~5 - -
Akaline color change 4~5 4~5 4~5
Cotton 4~5 4~5 4~5
Stin Wool 4~5 - -
Rayon - - 4~5
Silk - 4~5 -
Rubbing fastness
Dry 4~5 4~5 4~5
Wet 3~4 4~5 3~4
Dry cleaning fastness
Color change - 4~5 -
Test liquid - 4~5 -
Light fastness
4 grade standard blue scale | 3~4 1~2 4~5
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4. Antibacterial property
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{Table 4> Antibacterial activities of cotton, silk and cotton/mulberry fabrics dyed with citrus peel extracts

. Bacteria reduction rate(%o)
Kinds
Cotton Silk Cotton/mulberry
Staphylococcus aureus ATCC 6538 513 9.5 90.3
Klebsiella pneumoniae ATCC 4352 183 9.9 33.8
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o v
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5. Deodorizing property
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6. Heavy metal content
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{Table 6> Heavy metal content of cotton, silk and
cotton/mulberry fabrics dyed with citrus peel extracts

Kinds Heavy metal content(mg/kg)
Cotton Silk Cotton/mulberry
As <2 <2 <2
Pb <5 <5 <5
Hg <2 <2 <2
Cr <5 <5 <5
Ba <5 <5 <5
Se <5 <5 <5
Sb <5 <5 <5

{Table 5> Deodorization rates of cotton, silk and cotton/mulberry fabrics dyed with citrus peel extracts

Deodorization rate(%o)
Time Cotton Silk Cotton/mulberry
(min.) Untreated Dyed Untreated Dyed Untreated Dyed
(control) fabrics (control) fabrics (control) fabrics
30 40 4 52 12 48 50
60 48 52 60 14 58 56
90 54 58 68 20 64 62
120 56 60 80 24 70 62
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V. Conclusion and Suggestion
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