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Abstract

This study is aimed to measure the physical colorimetric property according to three conditions, natural dyestuffs
(Gardenia, Sappan wood, Lac, Gardenia blue, Mugwort, and Indigo), fabric types (cotton, silk), and presence of
mordant (without, with), and then to evaluate the psychological sensibility. Also, to perform analysis of variance
(ANOVA) to find out the differences of physical properties according to the three natural dyeing conditions, and
to analyze the relationship between physical property and psychological property by Pearson's correlation analysis
and then suggest the prediction model by regression analysis using SPSS program (ver. 21.0). Finally, to propose
a certain sensibility image map of naturally dyed fabrics, MDS (Multidimensional Scaling) was used, and as a
result, Gardenia dyed fabrics having the color sensibilities such as 'hard' and 'heavy' were suggested to evoke
masculine image, and to evoke feminine image, Sappan wood and Lac having 'bright', 'transparent’, 'soft' and 'light'
sensibilities were suggested. Natural image might be induced by using 'subdued' Mugwort dyed fabrics, and active

image might be induced by using 'showy' Indigo dyed fabric.
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Table 1. Specification of stimuli

Stimuli 1?;;20 Dyestuffs Mordanting (:S(ﬁzfuloif
C10 Cotton Gardenia None .
Cll | Cotton | Gardenia | 2% NaCl | [
S10 Silk Gardenia None .
st Silk Gardenia | 2%, NaCl | [}
C20 Cotton | Sappan wood None .
C21 Cotton | Sappan wood 2%, Al .
S20 Silk Sappan wood None .
S21 Silk Sappan wood 2%, Al .
C30 Cotton Lac None .
€31 | Cotton Lac 2%, Al al
$30 Silk Lac None |
s31 Silk Lac 2%, Al A
C40 Cotton | Gardenia blue None .
C41 Cotton | Gardenia blue 2%, Al .
S40 Silk Gardenia blue None .
S41 Silk Gardenia blue 2%, Al .
C50 Cotton Mugwort None "
C51 Cotton Mugwort 2%, Cu -
S50 Silk Mugwort None .
ss1 Silk | Mugwort 2%, Cu |
C60 Cotton Indigo None .
C61 | Cotton Indigo | 2%, NaOH | [}
S60 Silk Indigo None .
s61 Silk Indigo | 2%, NaoH | [}
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Table 2. ANOVA Table for L*a’b" values
Source df SS MS F P
dye 5 14056.774 2811.355 33.309 <.001
fabric 1 623.598 623.598 2.267 133
mordant 1 1572.188 1572.188 5.744 <.05
L dye x mordant 5 3060.28 612.056 968.724 <.001
dye x fabric type 5 1733.981 346.796 548.887 <.001
mordant x fabric type 1 191.558 191.558 303.186 <.001
dye x mordant x fabric type 5 320.799 64.16 101.548 <.001
dye 5 5789.046 1157.809 1100.01 <.001
fabric 1 294.476 294.476 279.775 114
mordant 1 23.886 23.886 22.693 <.001
a’ dye x mordant 5 244918 48.984 46.538 <.001
dye x fabric type 5 385.513 77.103 73.254 <.001
mordant x fabric type 1 3.393 3.393 3.224 .079
dye x mordant x fabric type 5 236.488 47.298 44.936 <.001
dye 5 48132.662 9626.532 100.667 <.001
fabric 1 7255.937 7255.937 9.769 <.001
mordant 1 7098.4 7098.4 9.554 <.001
b" dye x mordant 5 2533.063 506.613 665.941 <.001
dye x fabric type 5 1173.589 234.718 308.536 <.001
mordant x fabric type 1 5.292 5.292 6.956 <.05
dye x mordant x fabric type 5 1060.773 212.155 278.877 <.001
Table 3. Duncan’s multiple range test results for L"a*b" values according to the dyes
L"a"b" Values (Mean + SD)
Dy * * x
L a b
Gardenia 80.14 + 2.43¢ 11.50 + 7.14° 59.03 + 18.92¢
Sappan Wood 68.53 + 7.03° 20.82 + 6.27¢ 1637 + 11.51¢
Lac 65.90 = 6.79 1221 + 1.40° -3.55 + 5.84°
Gardenia Blue 56.72 + 11.04° -4.38 + 4.01* -10.99 + 4.65°
Mugwort 75.08 + 9.31¢ 1.98 + 1.2° 11.38 + 2.31°
Indigo 37.33 + 14.00* -2.48 £ 1.63% -20.85 £ 4.66%

abed .

: Means with the same letter are not significantly different (p<.05).
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Fig. 1. Interaction effect natural dyeing conditions on subjective sensibilities according to the two-way ANOVA

Table 4. ANOVA Table for psychological sensibilities of naturally dyed fabrics

Source df SS MS F P
dye 5 433.054 86.611 44.206 <.001
fabric 1 .009 .009 .005 945
mordant 1 19.234 19.234 9.817 <.05
cool-warm dye x mordant 5 15.169 3.034 1.548 173
dye x fabric type 5 40.872 8.174 4.172 <.01
mordant x fabric type 1 .260 .260 133 716
dye x mordant x fabric type 5 22.437 4.487 2.290 <.05
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Source df SS MS F P
dye 5 345.089 69.018 41.425 <.001
fabric 1 58.621 58.621 35.185 <.001
mordant 1 405.030 405.030 243.101 <.001
dark-bright dye x mordant 5 236.415 47.283 28.379 <.001
dye x fabric type 5 279.625 55.925 33.566 <.001
mordant X fabric type 1 4.731 4.731 2.839 .092
dye x mordant x fabric type 5 25.645 5.129 3.079 <.01
dye 5 215.658 43.132 20.434 <.001
fabric 1 91.223 91.223 43.217 <.001
mordant 1 102.660 102.660 48.635 <.001
deep-pale dye x mordant 5 227.801 45.560 21.584 <.001
dye x fabric type 5 309.518 61.904 29.327 <.001
mordant x fabric type 1 65.133 65.133 30.857 <.001
dye x mordant x fabric type 5 32.986 6.579 3.125 <.01
dye 5 158.345 31.669 15.557 <.001
fabric 1 25.497 25.497 12.525 <.001
mordant 1 82.186 82.186 40.373 <.001
stale-fresh dye x mordant 5 152.981 30.596 15.030 <.001
dye x fabric type 5 164.416 32.883 16.154 <.001
mordant x fabric type 1 1.110 1.110 .545 460
dye x mordant x fabric type 5 40.862 8.172 4.015 <.01
dye 5 136.966 27.393 13.284 <.001
fabric 1 42.542 42.542 20.631 <.001
mordant 1 13.419 13.419 6.508 <.05
weak-strong dye x mordant 5 51.540 10.308 4.999 <.001
dye x fabric type 5 134.261 26.852 13.022 <.001
mordant x fabric type 1 40.603 40.603 19.691 <.001
dye x mordant x fabric type 5 23.631 4.726 2.292 <.05
dye 5 164.376 32.875 16.037 <.001
fabric 1 28.488 28.488 13.897 <.001
mordant 1 13.252 13.252 6.464 <.05
vague-distinct dye x mordant 5 47317 9.463 4.616 <.05
dye x fabric type 5 264.478 52.896 25.803 <.001
mordant x fabric type 1 53.583 53.583 26.138 <.001
dye x mordant x fabric type 5 54.947 10.989 5.361 <.001
dye 5 177.615 35.523 18.477 <.001
fabric 1 9.833 9.833 5.114 <.05
mordant 1 5.818 5.818 3.026 .082
plain-showy dye x mordant 5 25.011 5.002 2.602 <.05
dye x fabric type 5 138.124 27.625 14.369 <.001
mordant x fabric type 1 34.099 34.099 17.737 <.001
dye x mordant x fabric type 5 32.193 6.439 3.349 <.01
dye 5 228.890 45.778 23.357 <.001
fabric 1 35.710 35.710 18.220 <.001
mordant 1 19.526 19.526 9.963 <.05
subdued-vivid dye x mordant 5 54.892 10.978 5.602 <.001
dye x fabric type 5 224919 44.984 22.952 <.001
mordant x fabric type 1 68.719 68.719 35.062 <.001
dye x mordant x fabric type 5 48.235 9.647 4.922 <.001
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Table 5. Duncan’s multiple range test results for psychological sensibility values according to the dyes

D Psychological Sensibility Values (Mean + SD)

€

Y cool-warm dark-bright deep-pale stale-fresh weak-strong | vague-distinct | plain-showy | subdued-vivid

Gardenia 0.83 + 1.5569/0.91 + 1.8119/0.28 + 1.835°(0.48 % 1.849°|-0.28 = 1.734*®| -0.07 + 1.973° |-0.15 = 1.695°| 0.00 + 1.952°
Sappan cd b b a b b b b
Wood 0.51 + 1.348%%|-0.16 = 1.882°|-0.19 + 1.855°(-0.63 + 1.574"|-0.27 + 1.523°|-0.37 = 1.618° |[-0.59 + 1.426°(-0.49 + 1.483
Lac  |0.17 + 1.404°|-0.56 + 1.800°|-0.41 + 1.861°|-0.91 + 1.489%/-0.33 + 1.514*%| -0.36 + 1.551®|-0.73 + 1.416°|-0.50 + 1.529°

Ga];‘fj:‘a 20.72 + 1.456°[0.56 + 1.791°|-0.45 + 1.909°|-0.65 + 1.617%|-0.35 + 1.628*°| -0.37 + 1.614° |-0.79 + 1.472°[-0.62 = 1.529"

Mugwort |0.68 + 1.3664]0.41 + 1.688°(0.44 + 1.724°|-0.18 + 1.710°[-0.72 + 1.415%| -0.86 + 1.428% |-1.41 + 1.435?|-1.12 + 1.507°
Indigo |-1.30 + 1.447%|-1.22 + 1.486%|-1.24 + 1.588?|-0.81 + 1.485%| 0.71 + 1.552° | 0.72 + 1.694° |0.16 + 1.484°| 0.69 + 1.5444

abed . Means with the same letter are not significantly different(p<.05).
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Table 6. Correlation coefficients between mechanical color
properties and psychological sensibilities

Color Sensibility L a b*
heavy-light 301" -013 1627
hard-soft 287" 016 156"
cool-warm 469" 316" 4217
dark-bright 549" 068 394"
deep-pale 493" -.005 196™
stale-fresh 332" 011 301

turbid-transparent 163" -076" .037
weak-strong 350" -.002 -.058

vague-distinct 334" .011 -.004
plain-showy -224" 084" 074"
subdued-vivid -328™ .035 .033
*p<.05, **p<.01
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