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Abstract
This study investigated the use of wheat gluten as a biomordant in natural dyeing of cotton.
Tannin—rich natural dye powder was obtained from spray-drying of Xylocarpus granatum bark extract.
Wheat gluten was dissolved in water at pH 12 and applied to cotton samples by padding. This improved

dye uptake, giving the biomordant—pretreated samples a higher color strength. The effect on color strength
of the protein concentration, pH, dyeing time, and dyeing temperature were investigated. The optimal
dyeing conditions were a wheat gluten concentration 0.5% w/v, a dye concentration 30% owf, a dyeing
temperature of 90°C, a dyeing time of 45 min, an L:R ratio of 1:30, and a pH of 5. Effects of wheat gluten

on color fastness to washing, light, perspiration, crocking, and mechanical properties, including tear and

tensile resistance, were also investigated.

Keywords : Wheat gluten, Natural dyeing, Tannin, Cotton, Mordant
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q

asunuiula

6. NAANTINUIZTAA
AN ITEYRVR LAY UATUAYUNITITEIINMILEIRY
YT T YA TULAL F INDLALNDE LUDS WY AUNIINES Y

SITUANENS

a

A19197 1 Ardvesdndedeuieddeniduty 30% owf Liarlunisdon 45 Wl aaumgiinisgeau 90 aar AT

Y

oy 5 Wisuieuszninnslduazlildngiiudandnanududu 0.5% wi

Sample L* a* c* h° K/S Fabric image
Untreated 69.68 12.28 14.09 18.69  48.92 0.99
54.60 16.84 20.14 26.25 50.10 3.01

Wheat—gluten treated
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A39dl 2 wavesiitevveshdousiardvesihihefigudnselusiunguiudnnad 1.0% wi adeadudu 30% owf

valunisdon 45 Wil gauniinsdeu 90 asriwaIgya

pH Color value Fabric image
L* a* b* c* h°
3 53.22 16.99 20.50 26.63 50.35
4 54.16 16.32 19.25 25.24 49.71
5 54.60 16.84 20.14 26.25 50.10
6 56.01 15.66 20.14 2551 52.13
7 57.40 15.91 18.19 24.17 48.83
8 58.28 15.34 17.10 22.97 48.11
9 64.69 12.54 14.09 18.86 48.33
10 69.92 10.22 10.88 14.93 46.79
11 74.49 8.30 7.25 11.02 41.14
12 74.01 7.12 6.25 9.47 41.28

A19199 3 HAYBININAADUANNAIVIUVDIERDNTEN AIUHINTTTU 1SO105—C06:2010 35 Al

Fastness properties Sample
Untreated Wheat gluten-treated
Color change 3 4
Color staining
— wool 3 4
- acrylic 4 3-4
— polyester 4 4
- nylon 3-4 4
- cotton 4 4
- acetate 4 4
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M99 4 HAYDINTNAADUAIIUASNIUTDIARDLUTD AUNINTFIU ISO105—E04:2013

Fastness Sample
properties Untreated Wheat gluten—treated
Acid Alkali Acid Alkali
Color change 3-4 4 3 4

Color staining
- wool 3 3 4 4
- acrylic 4 4 4 4
— polyester 4 4 4-5 4-5
- nylon 4 4-5 4 4-5
- cotton 4-5 4 4-5 4
- acetate 4 4 4 4

15190 5 HavRINSIAABUANNAILYBIERENSTRg (SO 105-X12: 2001) uazsiouas (SO 105-B02: 2014)

Fastness properties

Sample

Untreated Wheat—gluten treated
Crocking
—dry 4-5 4-5
- wet 4-5 4
Light 1 3

A15197 6 HANISNAFDUANUAIUNIUNITANDIN BAZAITAUNIULTIAWDIHN (Fnavlurndudeaidiudesuu

1MW)

Mechanical properties Sample
Blank Untreated Wheat—gluten treated
Tearing strength (N)
- warp 7.57 (0.40) 6.72(0.21) 5.93(0.34)
- weft 8.50 (0.33) 7.18(0.13) 6.60 (0.25)

Tensile strength (N)
- warp

- weft

223.43 (24.48)
177.92 (17.76)

224.61 (12.07)
172.62 (22.55)

206.85 (20.50)
199.77 (25.88)

Tensile strain at break (%)
~ warp

- weft

21.0(7.5)
33.0 (5.0)

17.2(7.9)
31.6 (10.3)

20.61 (5.7)
33.6(2.2)
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