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Abstract— Natural dyes seem to be more profitable on human and environment, and recently they could be considered as a better
alternative to synthesized dyes. The aim of the current work was to investigate the dyeing property and antimicrobial activity of
commercial cotton fabrics dyed with kumazasa (usually called in japan) which is known as conventional japan bamboo leaves.
Actually, the dyeability and antimicrobial property of dyed fabric with natural mordant/dyeing was compared with synthetic
mordant/dye process. The results of this study obtained are as follows. The apparently colour of kumazasa leaves extract dyed fabrics
showed with light green or slightly yellow-green. In colorfastness to washing, AE and K/S values of dyed fabrics with natural
chitosan as mordant used was shown to be more excellent results, than was synthetic mordant used. However, the decrease rate was
recorded nearly 50% when washing repeated 20 cycles. In result of antimicrobial effect for bacteria, the dyed fabrics didn’t show
the significant antimicrobial activity to the both dyed with and without mordant. Results of this investigation considered that
low-cost, natural, bio-mordant are relatively effective in natural coloration.
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Table 1. Process of fabric mordanting
Fabric Mordants Process
Fabric dipping in 1%(o.w.f) "Al, "Sn, Fe solution at 40°C
!
60C x1h
Synthetic l
Washing with distilled water
Dyestuffs !
Liquor Ratio (1:80) Dry at R. T.
Cotton Fabric Fabric dipping in 0.1, 0.5, 1wt% chitosan/CH;CH(OH)COOH
solution for 24 h
Natural . i
Pick up with mangle
!

Dry at R.T. and curing at 130C for 60 s

*represent Aluminium Potassium Sulfate(AIK(SO4)2

Table 2. Mordant description of kumazasa dyed fabrics

- 12H0), Stannous Chloride(SnCl» + 2H.0) Ferric Sulfate(FeSOq + 7H0)

Mordants Description Concentrations (%)

Al Aluminium potassium sulfate(AIK(SOs), « 12H,0) 1.0

Sn Stannous chloride(SnCl, - 2H,0) 1.0

Fe Ferric sulfate(FeSO,4 + 7TH,0O) 1.0
Chitosan 83% deacetylated Chitosan 0.1
Chitosan 83% deacetylated Chitosan 0.5
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Fig. 1. Dyeing process of mordants treated cotton.
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dyed fabrics at Awax, respectively (O<R<I).
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X, Y, Z ; tristimulus value of sample
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Fig. 2. Molecular structure of chlorophyll.
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Fig. 3. UV/Vis absorption spectrum of chlorophyll.
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Table 3. Add-on of cotton fabric by chitosan—mordanting

Chitosan treatment

Concentration of Chitosan (%) Add-on (%)
Before (g) After (g)
0.1 6.0 6.02 0.33
0.5 6.0 6.10 1.66
0.7 6.0 6.20 333
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Fig. 4. K/S of kumazasa dyed fabrics with and without
mordants.
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Table 4. AE, L, a' b’ of kumazasa dyed fabrics with and without mordants

*

*

*

Mordant L b AE
None 83.18 -6.84 -15.39 29.33

Al 79.03 -6.40 16.70 31.78

Fe 81.65 -7.24 14.42 30.27

Sn 81.63 -6.17 13.33 28.95
Chitosan 0.1% 80.94 -7.64 15.31 31.42
Chitosan 0.5% 74.30 -1.78 18.38 36.71

Table 5. Washing fastness of kumazasa dyed fabrics with and without mordants

through a washing cycle

Washing Cycle

Mordants 1 5 10 15
K/S AE K/S AE K/S AE K/S AE

None 54 32.14 47 31.38 42 30.59 35 29.11

Al 6.4 33.28 59 32.73 53 32.17 47 31.20

Sn 6.3 28.56 55 26.59 5.1 25.95 47 25.61

Fe 7.7 35.40 6.8 34.66 6.4 3437 59 33.39
Chitosan 0.1% 7.6 34.67 6.6 35.25 6.2 3351 57 32.87
Chitosan 0.5% 10.5 37.60 8.8 36.24 8.6 36.38 6.5 33.52
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Table 6. Light fastness of kumazasa dyed fabrics
with and without mordants

Color Fastness
to Artificial Light

Mordants Color Change by Grey Scale
at 63C x 20 h
None 1
Al 1-2
Sn 1-2
Chitosan 0.5% 2
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Table 7. Reduction of bacteria of kumazasa dyed fabrics with and without mordants

Reduction of bacteria (%)

Mordant
Gram(+) staphylococcus aureus Gram(-) klebsiella pneumoniae
None <1% <1%
Al 43.7% <1%
Chitosan 0.5wt% 71.8% <1%
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