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A Study on the Dyeability of Urtica Dioica L. Extract
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Abstract

In this study, dyeability of Urtica Dioica L. extract, which is relatively less studied, was
measured. The extract of this plant was used to dye cellulose and protein fiber to check
its usage as a natural green dye. Three different methods were used to produce extract.
Oried Urtica Dioica L. was extracted with 100% ethanol, 50% ethanol with 50% distilled
water and 100% distilled water. Then dyeing solution was obtained by blending with
distilled water at 1-to-1 ratio. The maximum dyeability was obtained when 100% ethanol
extract of dried Urtica Dioica L. used to dye fabrics at 60 degrees celsius for 60 minutes
without mordant treatment. Cotton, rayon, wool and silk were dyed and dyeability for each
fiber was measured for color difference value then compared to its control. The results
show that dyeability of rayon and dyeability of wool are stronger, and that when color
position for each mordant is measured, color difference is most diverse on cotton with
pre-mordant treatment. Color fastness to wash, perspiration and rubbing crockmeter were
superb, but color fastness to light was low, therefore, additional study on this is needed to
improve. Urtica Dioica L. is now expected to be used practically as green color dye as
well as medicinally and edible.
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. Density(threads/inch?) .
Fabric Weave Weight(g/m?
Warp Weft
Cotton Plain 76 70 11845
Rayon Plain 135 85 6742
Wool Plain 74 71 9745
Silk Plain 130 108 5542
Table 2. Conditions of Extract Solvent and Final Dyeing Solution
Condition A B C

Extract solvent Ethanol 100%

Ethanol 50% +
Distilled water 50%

Distilled water 100%

Ethanol 50% +

Final Dyein lution
al Dyeing Soltio Distilled water 50%

Ethanol 25% +
Distilled water 75%

Distilled water 100%
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Table 3. Color Analysis of Urtica Dioica L. Dyed on Cellulose Fiber(Cotton and Rayon) According to

Extract Conditions

Extract Conditions A B ©
Lrasbe |, ax o Lx ax b Lx ax b
Fabric
Cont. 95.05 -0.37 3.27 95.05 -0.37 3.27 95.05 -0.37 3.27
None
Cotton Mord 75.24 -6.94 18.92 84.31 -2.82 11.86 87.7 -1.95 12.93
Al*axbx | -19.81 | -6.57 15.65 =7.74 | -2.45 8.59 -7.35 -1.58 9.66
Cont. 95.77 5.63 -16.51 | 95.77 5.63 -16.51 | 95.77 5.63 -16.51
None
Rayon Mord 74.63 -12.2 30.92 89.35 -3.24 11.75 88.39 -1.23 8.21
Al*axbx | -21.14 | -17.83 | 47.43 -6.42 -8,87 28.26 -7.38 -6.86 24.72
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Table 4. Color Analysis of Urtica Dioica L. Dyed on Protein Fiber(Wool and Silk) According to Extract Conditions

Extract Conditions A B ©

) AL Alx Aax Abx ALx Aax Ab* NES Aar Abx
Fabric
Cont. 89.45 -0.76 14.00 89.45 -0.76 14.00 89.45 -0.76 14.00
Wool ltllg?de 63.75 -8.46 26.1 72.62 -3.32 18.93 77.91 -0.06 23.66
Al*axbx | -25.70 | -7.70 12.10 | -15.83 | -2.56 4.93 -11.54 0.70 9.66
Cont. 95.64 -0.21 1.85 95.64 -0.21 1.85 95.64 -0.21 1.85
Silk ,\'\/'Igpde 79.38 | -3.1 | 1834 | 81.18 | -1.78 | 1549 | 82.57 | -1.54 | 18.85
Al*a*xbx | -16.26 | -2.89 16.49 | -14.46 | -1.57 13.64 | -13.07 | —-1.33 17.11
Table 5. Color Analysis of Urtica Dioica L. Dyed on Cotton Fabric According to Extract Conditions
and Mordant Treatment Conditions
Cotton

Conditions A B C
AlL* Aax Ab* AlLx Aa* Abx AlLx Aax Ab*
Control 95.05 -0.37 3.27 95.05 -0.37 3.27 95.05 -0.37 3.27
None Mord. -19.81 -6.57 15.65 -7.74 -2.45 8.59 -7.35 -1.58 9.66
Al -13.88 -6.58 17.66 -11.52 -3.23 11.52 -8.29 -2.53 11.87
Pre Sn -8.89 -4.38 10.43 -10.05 -3.67 12.48 -6.01 -1.52 7.60
Mord. Cu -16.07 -7.95 16.72 -13.88 -5.28 8.62 -10.47 -2.30 11.74
Fe -21.75 -4.57 16.90 -14.36 0.41 11.32 -11.01 -4.56 10.35
Al -16.51 -4.60 16.65 -7.68 -1.81 7.54 -7.88 -1.68 7.92
Post Sn -13.58 -6.85 16.32 -6.10 -2.19 5.92 -5.03 -1.30 418
Mord. Cu -17.26 -8.89 15.78 -10.20 -5.51 10.22 -11.38 -4.09 10.87
Fe -18.23 -4.30 19.20 -15.68 1.06 11.21 -18.31 1.86 12.48
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Table 6. Color Chart of Urtica Dioica L. Dyed on Cotton Fabric According to Extract Conditions and
Mordant Treatment Conditions

Color
Sample ; A B C
cont.
None | Al | Sn | Cu | Fe [None| Al | Sn | Cu | Fe | None | Al | Sn | Cu | Fe
Pre
Cotton
Post

Table 7. Color Analysis of Urtica Dioica L. Dyed on Rayon Fabric According to Extract Conditions and
Mordant Treatment Conditions

Rayon
Conditions A B @
ALx Aax Ab* Al* Aar Ab* AlLx Aa* Abx
Control 95.77 5.63 -16.51 95.77 5.63 -16.51 95.77 5.63 -16.51
None Mord. -21.14 | -17.83 | 47.43 -6.42 -8,87 28.26 -7.38 -6.86 24.72
Al -7.35 | -10.45 | 27.84 | -11.14 | -9.94 33.42 -5.18 -8.03 26.79

Pre Sn -6.29 -8.32 21.96 -9.98 | -10.67 | 32.73 -6.42 -8.03 26.79
Mord. Cu -12.21 | -13.93 | 34.67 | -12.63 | -12.64 | 37.87 -9.54 -9.32 32.78
Fe -15.81 | -12.20 | 41.76 | -15.86 | -7.76 32.81 -9.48 -3.99 24.21
Al -17.57 | -13.95 | 42.69 -7.39 -8.19 26.07 -5.96 -4.98 15.41
Post Sn -15.96 | -15.72 | 41.53 -5.94 -8.19 23.40 -3.79 -4.04 11.27
Mord. Cu -17.56 | -17.88 | 39.00 | -10.45 | -7.62 2484 | -10.45 | -7.62 24.84
Fe -19.86 | -16.20 | 42.97 | -11.30 | -6.48 25.83 | -18.20 | -2.84 | -7.46

Table 8. Color Chart of Urtica Dioica L. Dyed on Rayon Fabric According to Extract Conditions and
Mordant Treatment Conditions

Color
Sample ; A B C
cont.
None | Al | Sn | Cu | Fe |None| Al | Sn | Cu | Fe |None| Al | Sn | Cu | Fe
Pre
Rayon
Post
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Table 9. Color Analysis of Urtica Dioica L. Dyed on Wool Fabric According to Extract Conditions and
Mordant Treatment Conditions

Wool
Conditions A B C
AlL* Aax Abx INE Aar Abx INES Aax Abx
Control 89.45 | -0.76 | 14.00 | 89.45 | -0.76 | 14.00 | 89.45 | -0.76 | 14.00
None Mord. -25.70 | -7.70 12.10 | -15.83 | -2.56 4.93 -11.54 0.70 9.66
Al -11.12 | -5.62 12.82 | -20.04 | -3.62 4.67 -12.96 | -1.08 10.49

Pre Sn -8.56 -3.70 7.26 -15.60 | -3.25 5.93 -9.03 0.49 6.85
Mord. Cu -19.41 | -7.45 6.22 -17.79 | -0.08 6.37 -17.79 | -0.08 6.37
Fe -28.50 | -5.84 9.07 -29.25 | -1.08 0.90 -24.20 2.42 0.95
Al -26.25 | -8.10 17.22 | -15.38 | -3.56 6.39 -12.44 1.13 10.01
Post Sn -27.65 | -8.65 1495 | -15.12 | -3.51 4.56 -11.64 | -0.77 8.77
Mord. Cu -27.67 | -9.70 9.53 -22.66 | -5.68 5.62 -20.20 | -3.58 5.80
Fe -32.56 | —6.43 11.48 | -27.00 | 0.055 1.16 —28.59 1.38 2.16

Table 10. Color Chart of Urtica Dioica L. Dyed on Wool Fabric According to Extract Conditions and
Mordant Treatment Conditions

Color
A B ©
Sample
cont.
None None | Al
Pre
Wool
Post
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Table 11. Color Analysis of Urtica Dioica L. Dyed on

Mordant Treatment Conditions

2A2ld / MOIE(Urtica Dioica L.) &2 EMH o3

Silk Fabric According to Extract Conditions and

Silk

Conditions A B ©
ALx Aar Abx Alx Aax Abx ALx Nax Nb*
Control 95.64 -0.21 1.85 95.64 | -0.21 1.85 95.64 -0.21 1.85
None Mord. -16.26 | -2.89 16.49 | -14.46 | -1.57 13.64 | -13.07 | -1.33 17.11
Al -10.25 | -7.06 | 20.06 | -20.42 | -3.54 15.29 | -12.01 | -1.50 17.00
Pre Sn -6.51 -3.10 10.72 | -16.86 | -2.29 12141 | -10.35 | -1.63 16.82
Mord. Cu -24.38 | -6.46 14.38 | -16.86 | -6.48 1438 | -15.36 | -1.11 16.23
Fe -26.18 | -1.29 14.67 | -24.97 | -0.93 13.98 | -29.72 1.81 13.69
Al -16.36 | -2.43 16.36 | -15.26 | -2.24 1564 | -11.66 | -1.23 17.62
Post Sn -17.08 -1.99 14.80 -16.17 -1.64 13.11 -10.51 -0.18 11.84
Mord. Cu -23.04 | -9.32 19.14 | -22.20 | -5.49 1595 | -22.20 | -5.49 15.95
Fe -21.95 | -7.99 16.76 | -23.89 0.34 14.60 | -25.87 1.44 13.26

Table 12. Color Chart of Urtica Dioica L. Dyed on Silk Fabric According to Extract Conditions and

Mordant Treatment Conditions

Color
Sample - A 8 c
None | Al | Sn | Cu | Fe |None| Al | Sn | Cu | Fe |None| Al | Sn | Cu | Fe
Pre
Wool
Post
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Table 13. Color Position of Urtica Dioica L. Dyed on 4 Fabrics According to Extract Conditions and
Mordant Treatment Conditions

Cotton Rayon

Pre-
Mordant

Post-
Mordant

Pre—
Mordant

Post-
Mordant
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Table 14. Color Analysis of Urtica Dioica L. Dyed on Fabric According to Extract pH Conditions
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Table 15. Color Fastness to Light of Nonmordant Fabrics

Color Fastness to Light

Fabrics

Cotton

Rayon

Wool

Silk

Table 16. Color Fastness to Light of Post Treated Mordant Fabrics

Color Fastness to Light

Fe

Cu

Sn

Al

Fe

Cu

Sn

Al

Fe

Cu

Sn

Al

2
2
2
2

Fabrics

Cotton

Rayon

Wool

Silk
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Table 17. Color Fastness to Wash
Color fastness to Wash
Fabrics A B
A|C|N|P|A|W|A[C|IN|P|A| W|A|C|N|P|A|W
Cotton|{ 5| 5| 5|5 |5 |5 |5 |5 |5 |5 |5 |5 |5]5 51515
Rayon| 5 | 5| 5|5 |5 |5 |5 |5|5|5]|5|5]|5|5]|5 |5 |55
Wool | 5| 5|5 |5 |5 |5|5|5]5|5|5]|5 |5 |5 |45 5|5]5
Silk 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
At: Acetate, C: Cotton, N: Nylon, P:Polyester, A:Acryl. W:Wool
Table 18. Color Fastness to Rubbing Crockmeter
Color Fastness to Rubbing Crockmeter
Fabrics A B
Dry Wet Dry Wet Dry Wet
Cotton 4~5 3 4~5 3 4~5 3
Rayon 4~5 3 4~5 3 4~5
Wool 4~5 3~4 4~5 3~4 4~5 ~
Silk 4~5 4~5 4~5 4~5 4~5 ~
Table 19. Color Fastness to Perspiration
Color fastness to Perspiration
Fabrics A B
Acid Alkali Acid Alkali Acid Alkali
Cotton 5 5 5 5 5 5
Rayon 5 5 5 5 5 5
Wool 5 5 5 5 5 5
Silk 5 5 5 5 5 5
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