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Abstract— This study was carried out to identify the optimum dyeing conditions for maximum dye uptake of Prunus yedoensis
Matsumura flower extract on silk fabric and to investigate hueftone characteristics and fastness properties of the dyed fabrics. As
results, the flower extract was found to contain flavonoids by FT-IR and to show yellowish shade by UV-vis spectrum. Silk fabric
was optimized for maximum dye uptake to five repetitions of dyeing at 80°C for 60 min with an extract concentration of 600% owf
in terms of both K/S and color differences. Pre-mordanting was more effective to dye uptake than post-mordanting for all of the
mordants used. Un-mordanted and pre-mordanted fabric showed YR(Yellow Red) while most of post-mordanted ones did Y(Yellow).
Main tones of dyed fabrics were sf(soft) and It(light) in the case of unmordanting or Al-mordanting whereas they were d(dull) and
g(grayish) by post-mordanting with Cu, Cr, and Fe, respectively. The fastness grades to rub and dry cleaning were reasonably good
for most dyeing conditions while those to light were poor. Finally dyeing condition for each hue/tone of the dyed silk with the
flower extract was optimized considering fastness properties.

Keywords: Prunus yedoensis Matsumura, natural dyeing, dye uptake, mordant, hueftone, fastness
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Table 1. Characteristics of fabric specimen
. Fabric density Yarn number Weight
Fiber content Weave structure (warp*weft/25cm’) (denier) (g/m’)
. . . warp : 21
Silk 100% plain 312*195 weft - 21 62.3
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Table 2. Color characteristics of dyed silk fabrics

Dyeing Munsell CIE

Dyeing Mordantin, . PCCS
Mordants repititi(%n method y co(n%?n(t)r:%on H v C L a’ b c A E tone
undyed fabric 7.34PB  9.12 1.44 9226 0.68 -3.89 3.95 - -
100 10.00YR  7.60 3.60 7250 6.30 1990 20.87 3143 It
1 - 300 9.00YR 720 420 73.00 7.90 2550 26,70  35.87 It
None 600 9.70YR 740 430 74.70 7.30 2720 28.16  36.61 It
100 0.60Y  5.60 3.10 5737 5.11 1990 2056 4246 sf
5 - 300 9.70YR 530 410 5428 8.15 2476  26.08  48.16 sf
600 940YR 550 450 56.14 9.19 26.94 2847 4824 sf
100 933YR 725 397 7409 521 2484 2538 3429 1t
pre 300 88l1YR 721 437  73.62 6.60 2658 2739  36.21 1t
] 600 9.05YR  7.19 4.66 7345 6.71 28.65 2943  38.07 It
100 420Y 730 410 7420 0.50 2940 2940 3787 sf
post 300 3.70Y 6.90 370  69.90 1.30 2630 2633 3757 sf
Al 600 3.60Y 7.10 410 72.00 1.60 2920 2924 3881 sf
100 7.68YR  6.33 490  64.99 9.83 2797  29.65 4292 sf
pre 300 757YR  5.87 554 6043 1158 31.64 3369 4893 sf
5 600 786YR  6.15 537 63.19 10.60 3099 3275 4647 sf
100 2.50Y 540 3.10 5545 3.19 21.14  21.38 4458 sf
post 300 1.30Y 530 400 5348 5.95 26.16  26.84 4935 sf
600 0.80Y 530 450 54.05 7.39 2845 2940 5051 sf
100 0.77Y 7.08 416  72.38 3.61 2740  27.64  37.19 1t
pre 300 995YR 693 439  70.87 5.12 28.06 2852  38.70 It
] 600 8.88YR  7.18 434  73.36 6.45 2648 2725 36.23 It
100 3.00Y 520 450 5290 4.50 30.70  31.03 5254 d
post 300 2.40Y 490 440  49.70 5.50 29.50 3001 5431 d
Cu 600 2.10Y 480 440  48.30 6.10 2950  30.12 5547 d
100 798YR 627 486 6442 9.35 28.09 29.61 4328 sf
pre 300 7.67YR 597 518 6141 10.66 2954 3140  46.57 sf
5 600 7.53YR 5091 540 6078 1141 3071 3276  48.00 sf
100 290Y 420 3.10 4273 3.48 21.10  21.39 5554 d
post 300 1.80Y 3.70 340 3795 5.34 2193 2257 6032 d
600 1.40Y 3.70 3.60 37.15 6.16 2271 2354 6144 d
100 3.46Y 5.02 216 51.79 0.11 1506 1506  44.69 ltg
pre 300 0.47Y 5.88 299  60.51 3.28 19.31 19.59 3941 ltg
1 600 9.44YR  6.75 378  69.16 5.12 23.64 2419 36.21 Itg
100 6.10Y 4.80 1.60 4920  -0.70 1140 1142 4571 g
post 300 6.20Y 4.40 1.50 4560  -0.70 1090 1092 4897 g
Fe 600 4.90Y 5.00 1.60 51.00 -0.30 1190 1190 44.19 g
100 896YR 495 3.31 51.01 6.04 1996  20.85 4795 sf
pre 300 771YR 580 516 5965 1071 2957 3145 47.79 sf
5 600 742YR 576 @ 5.61 59.25 12.04 3195 3414 50.03 sf
100 450Y  4.00 170  41.11 0.58 1222 1224 5362 g
post 300 3.80Y 3.70 1.90  37.66 1.21 12.81 12.87  57.100 g
600 3.60Y 3.0 1.90 3543 1.47 12.88 1297 5925 g
100 9.01YR 7.32 404  74.68 571 2486 2551  34.08 1t
pre 300 8.66YR 700 4.69 7158 7.51 2826 2924  38.84 1t
1 600 8.85YR 722 473 7372 7.10 2876 29.62  38.09 It
100 9.68YR 566 475 5832 6.94 29.71 3051 4817 sf
post 300 894YR 473 464 4875 8.61 2834  29.62 5472 sf
Cr 600 8.75YR 441 485 4553 9.49 2947 3096  58.09 d
100 777YR 632 484 6490 9.59 2773 2934 4275 sf
pre 300 733YR  5.77 554 5934 1204 3137 3360 49.56 sf
5 600 7.60YR 5091 539 60.83 1121 3078 3276 4797 sf
100 8.66YR  4.32 466 4453 9.40 2828  29.80 5821 d
post 300 801YR 396 423 4081 9.80 25.11 2695  59.77 d
600 7.92YR  3.89 439 4008 10.17 2574 2768  60.75 d
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Table 3. Color differences among selected dyed fabrics
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Fig. 8. Effects of Mordants and mordanting method on color lightness(L) and saturation(C).
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Table 4. Fastness properties of dyed silk fabrics
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Rub Dry cleaning Perspiration
Hue Dyeing Shade change Staining )
/ tone conditions™ Shade  Detergent Alkaline Acid Light
Dy Wet  hange  swining  Alkaline  Acid
€ g Cotton Wool Cotton Wool
1-Cu-post 4 4 4-5 4 4 4 4-5 4-5 4 3 1
Y/d
5-Cu-post 45 45 4-5 4-5 4-5 4-5 4-5 4-5 4-5 4-5 2
1-Fe-post 4 4 4 4 4 4 4 4 3 3 1
Y/
g 5-Fe-post 45 45 4-5 4-5 4-5 4-5 4-5 4-5 4-5 4-5 3
1-Al-post 4 4 4 4 4 4 4 4 4 3 1
Y/sf
5-Al-post 45 45 4-5 4-5 4-5 4-5 4-5 4-5 4-5 4-5 1
1-Cr-post 4 4 4 4 3 4 3 4 3 4 2
YR/d
5-Cr-post 4-5 45 4-5 4-5 4-5 4-5 4-5 4-5 4-5 4-5 2
1-Al-pre 4 4 4-5 4 3 4 3 3 4 3 1
1-Cr-pre 4 4 4 4 4 4 3 4 3 3 2
YR/It
1-Cu-pre 45 45 4 4-5 4 4.5 4 4 4 4 3
1-none 4 3 3 4 4 3 34 3 3 4 1
YR/ltg 1-Fe-pre 45 4 4.5 4-5 4 3 4 4 4 4 3
5-Al-pre 4 4 4 4 4 3 3 4 4 3 2
5-Cr-pre 4-5 4 4 4 3 3 3 4 4 3 2
YR/st 5-Cu-pre 4 4-5 4-5 4-5 3 3 4 4 4 3 3
5-Fe-pre 45 4 4.5 4-5 4 4 4.5 4 4-5 4 3
5-none 4-5 4-5 4-5 4-5 4 4 4-5 4-5 4-5 4-5 2

*Dyeing conditions were presented in order of dyeing repetition-mordant-mordanting method.
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