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A Study on the Functional Improvement of Natural Dyed Fabrics
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ABSTRACT

In this study, a dye bath was made using a mixture of distilled water, pine needle extract
and bamboo vinegar. Analysis and comparison of various functions of cotton fabrics dyed
using bamboo charcoal and gardenia seeds in distilled water and in the dye bath mixture were
done. The summary of the results is as follows. Comparing bamboo vinegar and the pine
needle extracts, the bamboo vinegar had a higher antibacterial function. In the case of natural
dyeing cotton fabrics using bamboo charcoal and gardemia seeds, the additional amount of
dyestuff for optimization is 10g and 20 g respectively per 1 liter of distilled water. The
suitable dye bath mixture ratio of distilled water, pine needle extract, and bamboo vinegar
considering functionality and economical efficiency of dyed fabrics is 4:3:3. By using the
mixture made in this study as a dye bath, improved antibacterial function, deodorization, and
colorfastness can be obtained more than distilled water alone.
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Fig. 1. Antibacterial test with extract quantity
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Table 1. Antibacterial test of staphylococcus with
extract concentration

Concentration Diameter of clear zone (mm)
(%) bamboo vinegar pine needle extract
25 16.3+0.5 not detect
50 17.2£0.5 16.1£0.5
75 20.5£0.7 17.1£0.5
100 234£10 19.2+0.5
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Table 2. Antibacterial with mixing ration of distilled water, pine needle extract and bamboo vinegar

Mixing ratio
Diameter of clear zone (mm) Relattve cost

x:y: 2z
1 30 : 30 : 60 (025 : 0.25 : 0.50) 20.8x0.5 5.27
2 30:3.0: 55 (026 : 0.26 : 0.48) 19.320.5 5.08
3 30 : 30 : 5.0 (027 : 0.27 : 0.46) 18.9+0.5 4.90
4 30 : 3.0 : 4.5 (029 : 0.29 : 0.42) 18.1+0.5 4.52
5 30 :30: 40 (0.30 : 0.30 : 0.40) 16.7£0.5 4.33
6 2.0 : 30 : 80 (0.15: 023 : 0.62) 22.3+0.5 6.44
7 20 :30: 70 (0.17 : 0.25 : 0.58) 21.6£0.5 6.07
8 20 :30: 60 (0.18 : 0.27 : 0.55) 21.2+0.5 5.79
9 20 : 3.0 : 50 (0.20 ; 0.30 : 0.50) 19.8+0.5 5.32
10 20 : 3.0 : 40 (0.22 : 0.33 : 045) 16.8+0.5 4.85
11 40 : 3.0 : 6.0 (0.31 : 0.23 : 0.46) 19.0+0.7 4.86
12 40 :3.0:50 (033 :025:042) 18.2+0.5 4.48
13 4.0 : 30 : 4.0 (036 : 0.28 : 0.36) 17.0£0.5 3.92
14 40 : 3.0 : 3.0 (040 : 0.30 : 0.30) 16.2£0.5 3.34
15 40 : 30 :20 (044 : 0.33 ; 0.23) not detect 2.67

note : x(distilled water), y(pine needle extract), z(bamboo vinegar)



Fig. 2. Antibacterial test with mixing ration of extract
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Table 3. Characteristics of cotton fabric

Counts (Ne’s) Fabric density Weight

Weave )
warp weft warp  weft (9/m)
5 counter
: 443 413 3268 156.6 144.6
satin
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Table 4. Absorption of bamboo charcoal and gardenia

extract
Absorption(%)
Material Concentration _—
ateria
(g/L) Ampeo gardenia
charcoal
5 57.2 44.5
10 72.1 59.8
15 70.2 64.1
Cotton 20 69.7 69.0
40 69.1 68.7
60 67.5 63.5
m A3 4 3%
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Table 5. Antibacterial of natural dyeing fabrics

Antibacterial(%)

Mixing secretion

Distilled water

before washing  after washing

bamboo gardenia bamboo gardenia bamboo gardenia

charcoal seeds charcoal seeds charcoal seeds

80.7 61.2 99.9 99.9 99.9 99.9
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Table 6. Deodorization of natural dyeing fabrics

Deodorization(%)

Mixing secretion

Time Distilled water
before washing after washing

bamboo gardenia bamboo gardenia bamboo gardenia
charcoal seeds charcoal seeds charcoal seeds

30 50 50 98 98 98 98
60 50 50 08 08 99 98
90 51 51 99 98 99 99
120 51 52 99 08 99 99

(min.)

S ARRS HAAN AEY AHES SN
Table 69 7]&8}% )

Table 65 FAFEH dul dddus 7He
U5 =3 221 A% 50~52% WHHE 2T
o B dFe 2l AREE -9 3019l A

Z 2

98%, 120E°NA 99%2] AFHEE Ze AE
- A
AZ|

FAE
5o dgrt mxA du ANIgseE ARE A
Hr 159 Moz gdEoh A2=r) 101

26l
59 wAo] B 5ol H59 HH}%MI A et=
HE7t ol ¥5d Rolt HEBEv ZHZHeY Al
332 (A8 KS K 0430:1996 A-l‘%;], olzk KS K
0650:2001, = KS K 0700:1997, =c}olE2Y;
KS K 0644:1998, 43 KS K 0218: 1997) & =
& FstuTt

Table 72 23 @59 AEE 5AsIH 7=
g Zolth Table 7914 € 4= ARl SHTHE
FUETE EET WAGYANA 2o A=
2 A7M =& EFHS ARSI A9
gt WA HIEE AYEY, 238 F7
A vk gl Mg ARe0) 19 A= s 53,

Table 7. Colorfastness of natural dyeing fabrics

Colorfastness(deg.)

Mixing
secretion

bamboo gardenia bamboo gardenia
charcoal seeds charcoal seeds

Distilled water

color 4 2 45 3
change
Washing stain(cotton) 4~5 4~5 4~5 4~5
stain(wool) 4~5 4~5 4~5 4-5
dry 2 4~5 4 4
Rubbing
wet 2~3  4~5 4~5 4~5

acidic color 4-5 34 4-5 4
change

acidic

stain{cotton)

acidic

stain(wool)

Perspiration 41aline

color 4~ 3~4 4-~5 4
change

alkaline 4 3 45 34
stain(cotton)

alkaline

, 4~5 4~5 4~5 4-~5
stain(wool)

color
4~5 4~5 4~5 4~5
Dry change
cleanin
& stain 4 4~5 4~5 4~5
Light 4 I 4 2
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