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Dyeability and Antibacterial Activity of Ginkgo Biloba Leaf Extract Using
Three Kinds of Aqueous Extraction Solvents.
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Abstract —The purpose of this study was to investigate dyeing properties and antibacterial activities of cotton
and silk fabrics treated with Ginkgo biloba leaf extracted with three kinds of aqueous solvents: distilled water,
electrolytic reduction water and electrolytic oxidation water. The optimum dyeing condition of Ginkgo biloba
leaf was 120 min at 80 C. Electrolytic reduction water had the highest dyeability to both cotton and silk
compared with electrolytic oxidation water and distilled water. A color of extract by distilled water and
electrolytic oxidation water showed yellowish Yellow Red, extract by electrolytic reduction water showed
reddish Yellow Red. Irrespective of kinds of extraction solvents, appropriate acidity of medium was pH 9~11
and pH 3 for cotton and silk fabrics, respectively. Colorfastness to laundering and Light fastness showed
generally low but crocking fastness was excellent. Antibacterial activities of the treated fabrics above were

99.9%.

Keywords : Ginkgo biloba, Distilled Water, Electrolytic Reduction Water, Electrolytic Oxidation Water,

dyeability, Antibacterial activity
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Table 1. Characteristics of the fabrics

Material Fabric weave Fabric: couni(threads/inch) Thickness(mm) Weight(g/ m)

warp xweft
Cotton Plain 138x76 0.24 127
Silk Plain 121x79 02 84
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Fig. 1. Relationship between K/S values and
dyeing temperature of cotton and silk fabric.
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Fig. 2. Relationship between K/S values and
dyeing time of cotton and silk fabric.
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Table 2. The colorimetric values of dyed cotton and silk fabrics by extraction solvents

Solvent Cotton Silk
v L* a¥ b* AE H v/C L* a¥ b* AE H v/C
DW 69.3 8.8 15.7 - 4.6YR |6.8/32 | 66.7 9.6 17.5 - 48YR |6.5/35

ERW 65 10.7 13 54 |19YR |6.3/32 | 6392 | 106 14.1 44 | 2.7YR |6.2/33

EOW 67.5 72 15.3 2.5 6YR |6.6/2.9 67 8.3 18 1.4 6YR |6.5/34

Table 3. Effect of pH on colorimetric values of cotton and silk fabrics dyed with Ginkgo biloba leaf

extracted with DW

DW Cotton

Silk

pH L¥ a* b* AE H V/C

L¥ a* b* AE H V/C

None 69.3 8.7 15.6 - 4.6YR | 6.8/3.2

66.7 9.6 17.5 - 48YR | 6.5/34

3 73.6 7.1 162 | 4.6 6YR | 7.2/3.1

65.9 9.8 20.1 2.8 5.6YR | 6.4/39

5 68.5 9.4 168 | 1.5 | 4.6YR | 6.6/3.5 | 638 106 | 19.1 35 47YR | 62/39
7 69.7 99 | 162 | 05 | 3.9YR | 6.8/3.5 | 669 104 | 178 1.1 43YR | 6.4/3.7
9 73.9 6.7 |20.1 | 45 | 7.6YR | 7.2/55 | 774 5.7 190 | 115 | 79YR | 7.6/33
11 74.9 50 | 203 | 46 | 8.7YR | 7.3/3.4 | 837 25 17.7 | 184 | 99YR | 8327

Table 4. Effect of pH on colorimetric values of cotton and silk fabrics dyed with Ginkgo biloba leaf

extracted with ERW

RW Cotton Silk
pH L* ax b* AE H \/ & L* ax b* AE H \/ &
None 65.0 10.7 | 13.0 - 19YR | 6.3/32 639 10.6 | 142 - 2.7YR | 6.2/33
3 65.5 9.8 141 | 15 | 32YR | 6.4/32 57.5 124 | 176 | 749 | 32YR 5.5/4
5 61.5 120 | 12.8 | 37 | 09YR 6/3.4 56.4 135 | 155 | 8.14 | 1.6YR 5.5/3
7 63.5 122 | 125 | 19 | 0.5YR | 6.2/35 58.7 13.0 | 13.6 | 5.79 | 0.8YR | 5.7/3.6
9 65.5 102 | 152 | 2.3 | 34YR | 6.4/3.4 68.3 9.3 17.1 | 544 | 48YR | 6.7/34
11 66.9 94 174 | 50 | 49YR | 6.5/3.5 77.0 59 17.8 | 1439 | 7.5YR | 7.6/3.1
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Fig. 4. Relationship between K/S values and pH
of the dyeing solutions.
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Table 5. Effect of pH on colorimetric values of cotton and silk fabrics dyed with Ginkge biloba leaf

extracted with EOW

EOW Cotton Silk
pH L* a* b* AE H v/C L* a* b* AE H v/C
None 67.5 72 15.3 - 59YR | 6.6/29 | 670 8.3 18.0 - 6YR | 6.5/3.4
3 69.6 72 16.8 26 | 6.3YR | 6.8/3.1 64.5 9.9 21.4 | 4.58 6YR | 6.3/4.1
5 66.7 8.3 16.3 1.7 | 5.3YR | 6.5/32 | 630 9.6 193 446 | 5.6YR | 6.1/3.8
7 68.4 94 172 30 | 47YR | 6.7/3.5 | 639 10.2 19.0 3.38 5YR | 62/3.8
9 68.8 6.9 210 | 59 | 79YR | 6.7/3.6 | 78.0 52 20.6 | 11.76 | 8.5YR | 7.7/34
11 69.1 7.6 19.6 46 | 7.1YR | 6.7/3.5 | 75.5 5.9 19.6 8.92 8YR | 7.4/33
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Table 6. Colorfastness of cotton and silk fabrics
dyed with Ginkgo biloba leaf extracted with
DW, ERW, EOW
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Table 7. Crocking fastness of cotton and silk
fabrics dyed with Ginkgo biloba leaf exuacted
with DW, ERW, EOW

Extracting Fabric Color Color Stain%'ng . :

Change | Cotton Silk Extracting Fabric Dry Wet
G T B B Y
G T T WY s | e | s
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Fig. 5. Antibacterial Activity Test.
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Table 8. Light fastness of cotton fabric dyed
with Ginkgo biloba leaf extracted with DW,
ERW, EOW

Fabric Extracting
DW 2
Cotton ERW 1
EOW 2
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