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A Sudy on the Well-being Technique Natural Dyeing with Natural Resources (1)
- Natural Dyeing of Cotton Fabric using Perilla frutescens var. acuta -

Sang Yool Kim
Dept. of Clothing & Textiles, Mokpo National University, Mokpo, Korea

Abstract : The natural dyeing of cotton fabric with Perilla frutescens var. acuta extract was investigated. The proper
extraction temperature and time were 100°C and 120 minutes. The proper temperature, time and colorant powder con-
centration for the dyeing of cotton fabric with Perilla frutescens var. acuta powder were 90°C, 60 minutes and 15%(o.w.b.),
respectively. In various mordanted methods, the K/S values of simultaneous-mordanted methods were higher than those
of pre-and post-mordanted methods. And the Cu-and Fe mordant showed higher K/S values than those of other mordants.
Light colorfasness of mordanted cotton fabric was poor, but the other colorfasnesses were shown to be good. The cotton
fabric mordanted with Cu mordant was showed effective bacterial reduction.

Key words: natural dyeing, colorfastness, mordanted, Perilla frutescens var. acuta, bacterial reduction
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Table 1. Characteristics of cotton fabric

Fabric counts . o Thickness
Weave (threadsicm) Weight(g/m©) (mm) Fiber content
Plain 35x31 11545 0.16 Cotton 100%
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Fig. 1. FT-IR spectrum of Perilla frutescens var. acuta colorant
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Fig. 3. UV-VIS spectra of Perilla frutescens var. acuta aqueous extracts
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Absorbance
~

100min
/

120min

200 300 400 500 600
wavelength(nm)

Fig. 4. UV-VIS spectra of Perilla frutescens var. acuta aqueous extracts
for 20~120min a 100°C
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Fig. 5. Effect of dyeing time and dyeing temperature on K/S of cotton
fabric dyed with Perilla frutescens var. acuta
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Fig. 6. Effect of dyebath pH on K/S of cotton fabric dye with Perilla
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Fig. 7. Effect of concentration of colorant on K/S of cotton fabric dye
with Perilla frutescens var. acuta
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Fig. 8. Relaion between concentration of mordants and K/S value of
cotton dyed with Perilla frutescens var. acuta by pre-mordanting method
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Fig. 9. Rdation between concentration of mordants and K/S value of
cotton dyed with Perilla frutescens var. acuta by post-mordanting
method
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Fig. 10. Relation between concentration of mordants and K/S vaue of
cotton dyed with Perilla frutescens var. acuta by simultaneous
mordanting method.
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Table 2. Color change of cotton fabrics dyed with Perilla frutescens var. acuta by pre-mordanted method

L* a b* H v/C
Unmordanted 84.12 205 17.43 472y 8.28/2.92
Mordants Concentration%(o.w.f) AL* Aa Ab*
Al 1 -091 0.22 159 4.49Y 8.28/3.08
3 -1.55 0.30 192 441Y 8.22/3.13
5 -313 0.53 297 417Y 8.06/3.32
7 -1.75 0.32 2.29 4.37Y 8.20/3.19
10 -1.26 043 2.06 4.29Y 8.25/3.16
Cu 1 -2.74 0.01 1.00 4.69Y 8.10/3.00
311 0.29 0.63 4.48Y 8.06/2.96
-2.60 -0.03 -0.40 4.84Y 8.11/2.79
411 0.27 125 4.46Y 7.96/3.06
10 -4.82 0.15 215 451Y 7.88/3.18
Fe 1 -340 0.03 0.69 4.69Y 8.03/2.96
-3.67 0.28 163 442y 8.00/3.12
-3.20 -044 -0.38 5.33Y 8.05/2.77
7 -191 -0.07 0.52 4.80Y 8.18/2.91
10 -4.31 0.34 147 4.39Y 7.93/3.10
Sn 1 -5.53 134 297 3.60Y 7.8U3.37
3 -591 133 2.27 3.62Y 7.7713.27
-8.02 181 2.96 3.30Y 7.55/3.39
-8.85 175 297 3.36Y 7.47/3.38
10 -8.99 1.99 2.76 3.19y 7.45/3.37
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Table 3. Color change of cotton fabrics dyed with Perilla frutescens var. acuta by post-mordanted method

L* a b* H VIC
Unmordanted 84.12 2.05 17.43 4.72Y 8.28/2.92
Mordants Concentration% (o.w.f) AL* Aa Ab*

Al 1 -2.19 -0.97 351 543Y 8.15/3.30

3 -3.62 -0.99 3.72 5.40Y 8.01/3.35

5 -2.98 -0.98 2.55 557Y 8.07/3.18

7 -3.26 -0.72 122 545Y 8.04/3.00

10 -4.16 -0.61 0.83 5.36Y 7.95/2.95

Cu 1 -7.01 -2.19 6.88 6.40Y 7.66/3.76

-7.20 -2.05 7.40 6.18Y 7.64/3.83

-7.04 -2.17 742 6.30Y 7.65/3.83

-7.35 -1.99 7.84 6.07Y 7.62/3.90

10 -7.66 -2.14 8.07 6.22Y 7.59/3.92

Fe 1 -15.38 -2.26 -4.78 8.91Y 6.80/2.15

-16.64 -2.37 -4.28 8.87Y 6.67/2.21

-16.74 -2.26 -4.14 8.64Y 6.66/2.23

7 -17.37 -2.21 -4.17 8.55Y 6.60/2.22

10 -18.99 -2.24 -4.00 8.48Y 6.44/2.24

Sn 1 -1.37 -148 5.87 5.71Y 8.24/3.61

-0.85 -1.25 455 5.63Y 8.29/3.43

-0.97 -1.24 5.02 5.55Y 8.28/3.50

-0.74 -0.85 345 5.30Y 8.30/3.28

10 -1.06 -1.11 4.39 5.48Y 8.27/3.41
35. PMUEE He 2 ARs a9M%e] Ay eIl Eetelge
Table 5= Pvld G xe} &4 150, MEA F= 5% YA HEAe mud 2 wge] F9 BF 4559 95
(owf), 2% MA%E 15% (owb)E 80°CoA 607+ SA] g AZEE YeploH, Aedz s HEM o] 152
e Wi Gzl 7 GAARIEE S daelrt 2 Hgkon) 098 4590 948 AZwE Bt wpE
AFAF =] A9 v FAxd] Bl wid dNEE= A AZEe 457090 BT A9 S e B
Fxe] AskE Ve oY ruide] - 3, miHe] B T 4570|001}, HEM lojx wuidE= 25, 7]EL vl
28 Ao ASEE veRo] YEl JAAgMAge] ¢ HEE 345 B 4559 5% AHEE Ho] Wigoes <l

Table 4. Colorfastness of cotton fabrics dyed with Perilla frutescens var. acuta by simultaneous-mordanted method

L« & b« H VIC
Unmordanted 84.12 205 17.43 4.72Y 8.28/2.92
Mordants Concentration% (o.w.f) AL* Aa* Ab*
Al 1 -3.13 054 2.89 4.16Y 8.06/3.31
3 -2.92 0.16 3.38 4.42Y 8.08/3.35
5 -4.90 091 371 3.88Y 7.87/3.46
7 -5.62 0.67 371 4.07Y 7.80/3.44
10 -5.88 0.94 4.49 3.87Y 7.77/13.57
Cu 1 -9.36 0.28 327 4.43Y 7.42/3.34
-13.31 0.46 2.23 4.39Y 7.01/3.18
-16.51 0.69 0.99 4.22Y 6.69/3.01
7 -17.62 0.45 0.69 441Y 6.57/2.95

10 -17.43 0.27 0.86 4.56Y 6.59/2.97
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Table 4. Colorfastness of cotton fabrics dyed with Perilla frutescens var. acuta by smultaneous-mordanted method (Continued)
L+ & b H Vv/C
Unmordanted 84.12 205 17.43 4.72Y 8.28/2.92
Mordants Concentration% (o.w.f) AL* Aa* Ab*
Fe 1 -5.51 -1.04 -1.63 6.40Y 7.81/2.58
3 -7.88 -142 -2.25 7.07Y 7.57/2.48
5 -8.52 -1.30 -2.17 6.86Y 7.50/2.50
7 -14.67 -0.83 -1.99 6.08Y 6.87/2.54
10 -16.16 -1.24 -4.01 7.03Y 6.72/2.25
Sn 1.56 -1.78 -0.02 7.15Y 8.54/2.73
-1.66 -0.98 1.32 5.79Y 8.21/2.98
-9.30 123 0.96 3.76Y 7.42/3.06
-9.67 128 246 3.72Y 7.38/3.28
10 -8.00 0.74 228 4.10Y 7.56/3.23
Table 5. Colorfastness of cotton fabrics dyed with Perilla frutescens var. acuta by different mordants
Colorfastness Unmordanted Al Cu Fe Sn
Light 3 2 2 2 2
Dry cleaning fade 4-5 4~5 4-5 4~5 4-5
Washing fade 1 1 1 1 1
sain slk 4~5 4~5 4~5 4~5 4~5
cotton 4~5 4~5 4~5 4~5 4~5
Rubbing dry 4~5 4~5 4~5 45 4~5
wet 4~5 4~5 4 4~5 4~5
Perspiration acidic fade 2 4 4 4
gain slk 4~5 4~5 4 4~5 4~5
cotton 4~5 4 4~5 4~5 4~5
akaline fade 2 4 1 3~4 34
sain slk 4~5 4~5 34 4~5 4~5
cotton 4~5 4~5 4 4~5 4~5
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Table 6. Antibacterial property of cotton fabrics dyed with Perilla
frutescens var. acuta and mordanted with various mordants
Antibacterial Bacteria reduction rate(%o)

operty

Saphy lococcus Klebsiella pneumoniae

Cotton fabri
Undyed 9.4 a2
Dyed 95.6 0
Al 97.1 0
Cu 99.9 99.9
Fe 99.7 19.8
Sn 99.9 185
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