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Abstract This study investigated the proper dyeing conditions, fastness and functionality
of cotton fabrics dyed with Perilla frutescens var. acuta extract. Repeat dyeing,
combination dyeing of persimmon juice and fermentation dyeing were conducted as
dyeing conditions. It was confirmed that the AF and the K/S value of cotton fabrics
dyed with Perilla frutescens var. acuta extracts depending on repeat dyeing and
combination dyeing slightly increased. Furthermore, the fastness to washing of
persimmon combination dyeing and fermentation dyeing was very good. The fastness to
rubbing was shown to be above grade 4 in all methods, and the fastness to light was
not as good as grade 3 or lower. The persimmon juice dyeing, Perilla frutescens var.
acuta extract repeat dyeing 4 times and combination fermentation dyeing showed very
good antimicrobial abilities. Thereafter, additional studies are needed to improve the

fastness to light and alternatives to further improve the dyeing properties.

Keywords natural dyeing, Perilla frutescens var. acuta, combination dyeing,

persimmon, fermentation
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Dyeing Dyeing

80°C, 80°C,

60min. 60min.

Drying Drying
20-22°C, 20-22°C,
18hr 18hr
Heating

Washing & drying

Figure 1. Dyeing process of the fabric with Perilla frutescens var. acuta extracts.
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Table 2. L), 4, b, ¢, and h of cotton fabrics dyed with Perilla frutescens var. acuta extracts depending on repeat dyeing

Repeat dyeing L* a* b* c h
0 85.07 1.10 7.65 773 21.80
1 7417 0.48 17.87 17.87 83.17
2 71.83 0.71 17.36 17.37 82.98
3 68.66 1.60 18.15 18.21 82.45
4 64.35 2.15 19.04 19.15 82.17
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Figure 2. AF and K/S values of cotton fabrics dyed with Perilla frutescens var. acuta extracts depending on repeat dyeing.
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where,

K : Absorption

S : Scattering

R : Reflectance coefficient(0<R<1)
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Bacteriareduction rate(%) =

where,
A : Number of microbe in blank
B : Number of microbe in specimens after 18 hours
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Table 3. £, &, b, ¢, and h of cotton fabrics dyed with Perilla frutescens var. acuta extracts depending on combination dyeing

Dyeing Condition L* a* b* c h
Received 85.07 1.10 7.65 773 21.80
Persimmon(pe*) 55.88 17.61 23.39 29.28 74.32
Persimmon + acu** 1 46.35 10.01 16.26 19.09 76.87
Persimmon + acu 2 45.82 8.65 15.19 1747 7747
pe*; Persimmon, acu**; Perilla frutescens var. acuta
30 - 0 -
25 T '. E ]
20 * L 2
ﬁ _.- » » wn g -
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Dyeing condition

Dyeing condition

Figure 3. AF and K/S values of cotton fabrics dyed with Perilla frutescens var. acuta extracts depending on dyeing condition(pe,

Persimmon, acu; Perilla frutescens var. acuta).
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Table 4. /', &, b, ¢, and h of cotton fabrics dyed with Perilla frutescens var. acuta extracts depending on fermentation dyeing

Fermentation L* a* b* c h
Received 85.07 1.10 7.65 7.73 21.80
acu 7417 048 17.87 17.87 83.17
Fermented acu 77.52 1.19 14.42 14.46 8244
Pe* 55.88 17.61 23.39 29.28 74.32
pe + acu** 46.35 10.01 16.26 19.03 76.87
Fermented pe + acu 50.18 10.94 18.04 21.03 76.70

pe*; Persimmon, acu**; Perilla frutescens var. acuta
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Dyeing condition

Figure 4. K/S values of cotton fabrics dyed with Perilla frutescens

var. acuta extracts depending on fermentation(pe; Persimmon,

acu; Perfla frutescens var. acuta, fe; fermentation).
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Table 5. Colorfastness to washing of cotton fabric dyed with Perilla frutescens var. acuta extracts

- Stain
Condition Color change ;
Cotton Silk
1 2-3 4-5 4-5
Number of dyeing 2 2-3 4-5 4-5
with acu** 3 23 4.5 45
4 2-3 4-5 4-5
+ none 3 4-5 4-5
Pe* + acu 1 4-5 4-5 4-5
+ acu 2 4-5 4-5 4-5
acu 4 4-5 4-5
Fermentation
pe + acu 4 4-5 4.5

pe*; Persimmon, acu**; Perifla frutescens var. acuta

Textile Coloration and Finishing, Vol. 33, No. 3
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Table 6. Colorfastness to rubbing of cotton fabric dyed with Perilla frutescens var. acuta extracts

o Dry Wet
Condition

Warp Weft Warp Weft

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

Number of dyeing 2 4-5 4-5 3-4 3-4

with acu** 3 4-5 4-5 3 3
4 4-5 4-5 3-4 3-4

+ none 4 4 3 3

pe* + acu 1 4 4 3 3

+ acu 2 4 4 3 3

acu 4-5 4-5 4 4

Fermentation

pe + acu 4 4 3 3

pe*; Persimmon, acu**; Perilla frutescens var. acuta

Table 7. Colorfastness to light of cotton fabric dyed with Perilla frutescens var. acuta extracts

Condition

Color change

Number of dyeing with acu**

1 2-3
2 2-3
3
4

Pe*

+ none

+ acu 1

D nDwnNN

+ acu 2

Fermentation

acu 2-3

pe + acu 2

pe*; Persimmon, acu**; Perifla frutescens var. acuta
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Table 8. Antimicrobial property of cotton fabric dyed with Perilla frutescens var. acuta extracts

Condition Staphylococcus aureus(+) Klebsiella pneumonia(-)
Pe* 99.8% 99.4%
Acu**(repeat dyeing 4 times) 99.0% 99.1%
Fermentation(pe + acu) 99.9% 99.9%

pe*; Persimmon, acu**; Perifla frutescens var. acuta
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