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Color Image and Preference of the Silk Fabrics Dyed of Extract
from Pine Needle by Ethanol and Distilled Water
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Abstract: The purpose of this study was to evaluate the color image of the natural-dyed silk fabrics. The dye was
extracted from pine needle by boiling pine needle with ethanol at 78°C for 3hours and distilled water at 100°C for 2hours.
The 100% silk fabric was dyed of extract in pH 5 at 90-100C for 1 hr. As mordants used were compounds of Al, Sn, Fe,
and Cr, color image of pine-needle dyed silk fabrics was classified into 5 factors (pure, gentle, sophisticate, comfortable,
pastorale) and the factor pure is most important one of those. Most cheerful image in pure factor was from the fabrics dyed
with ethanol extract and then, none and Cr mordanting. Dignified image was from the fabrics dyed with ethanol extract and
then, Cu or Fe mordanting. In production, products dyed with ethanol extracts was preferred to those dyed with distilled
water extracts. Color image and preference of the silk fabrics dyed with pine needles extracted was affected by extraction

solvents and mordants.
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o] o) =AXE MAolu Kok THE Aotk
Je AAGH ) ARu S AP =ELS
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A JEE=d AR, &5, FH, T34
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& AFoAM EEd olvAE w4, 94, A
LA, AAAY 471A] Qo w BEAM3g HH
4 aelo]l Fael MolnAE FAY o A

za% 2dlolg Eaagn”.

SAT o ATL At AxZo] FEE o]
Ao A, sA4A, ANA T T AY o
I AR G¥E A=Y MAolujA Hrt=
9% gag Ageld

MW} sk AAGAE AFL FAlof

£ AgEaEe AAH A1
o] J%‘EMOF st3 27| gAAE Bd duE 2
222 AuASA A HAAAE] di
ARolu| G ZAFS MR o] BH 7| 2ARE A
ABE Aol Fasich B8 Aseln AL Lo

lo

MEe B3l e Axjelnx] 157} RETEEY
AE Aol Wad A7e Amwch

tebd 2 d7dAE £9S dueT TR
2 Z&3e] HEB GAF F A, GAE A
Rolulx] 2ol BT MAoluq AAAS %
oz Tk BA, &9 F2EY F24uUT )
AN BE UG AUl Aol § o2
o A, ARoln At A HEE D AE HABE
of MAE FFE FopuuA Frk.

£ A7 At 2uRY g4 £7F BEA
At A% &9 A AANB AL L A

°ﬂ 7MFol AHTE & ot
=

Aok dEE &UFE

AT &4} ogk& (95%) HH] 1608 2%
78CollA] 3A7 wytete] &% & Aoz
23] ot AR SR EAFEES &4
1:1000.2 2% 100Co|A 2A17F wyteta 23] dHhE
sto] &% & A st ARgsHHT
22 XE

G ARGE 100% AHF A= KS K 09059
THE FNEHE AHE EEEZE o] &35tk Al
A8 dA =9 542 Table 13} g}
2.3 IHEH|

WG A 2= Aluminum potassium sulfate(AIK(SOq).:
12H,0), Tin(II)Chloride dihydrate(SnCl,2H,0), Copper(Il)
sulfate pentahydrate(CuSOs5H,0), Iron(II)Chloride(FeCl
»4H,0), Chromium(IDnitrate ninehydrate =-&(Cr(NO;)s
OH0) FO2 BE 17 Aok gt

Z 90T A
WA FAEgch Ege &
1 (A, 54](Sn), ?LEI(Cu), A(Fe), 2F(Cr) 5 5
FE WAAZ AHESte], EA s=E 5%(0.w.f)
Hu] 122002 50Co|A 3087 #2351y

FHEE & F 2A5] A A=A,

2 7|t ak
B3 A9t BF=M A (Macbeth Color-Eye 3000)
HEFEH
2. A78H £ AHgte] D, 10°A0kol A PalZe] EA
CIEL*a*b* ZHe Fotel A ZAotm, u]gaEs}
[o] 1] od x =
2.1 B3 2 7Y =2 o Mg vmstgch B¢ TIPS ol gt
2 ATl AHE &9 FAls 8ol AxHA A (Munsell) EAHo 2= HASHF
Table 1. Characteristics of the test silk fabrics
Density
Fiber content Structure (threads/Scm) Thickness Welgzht
(o) (mm) (g/m’)
Warp Weft
Silk Plain woven 276 192 0.11 25.1

o HYIpE e A A 254 A 45
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2.6 €9 FMzl=9| Mxfjo|o|x| F7t LY Extraction

Dyed silk fabrics with mordants
solvent

2,61 X2 HE
S ZAFS 9J5he] 100% A &9 FMHE £ 12
%, Z oete 2229 FujPE, Al Sn, Cu, Fe,
Cr 59 Wid dMZ F 63 F
ojd3Z, Al, Sn, Cu, Fe, Cr 59
o] GHEL 20x20cme] Z7|2 Fe} 3
=

- None Sn Fe
Wy Eolx 120)e] A2EE ZEu|shHLh Table 298 Ethanol

Figure 104 Hi= uie} Zo] oghg & AMEL
AAHoz2 W=7t E9ken Fe lIEZE A3t
HE green M AFo|QL, TRF FE NEL &

= brown 4 A 2€ Lrehy e,

2,6.2 4F ZAILHY

Cr

Al Cu

MR olu]A] HelBAe aA 17 dju)zlo]
N s9oz AaF ANEY 44 3 A4e B

Ashe ofE 9] delg 4] e ot
getuAl, Ty, A47184 5 HEL WY 20
We AAstel 438 zﬂw T A7 golg
Ag71e Ao AesA & F 7153k 1%
oulEAETE AT ol HLETA © A%
ATl A NEST B FEAE EFNA 4
RolulAet PAF FEAF 0BFS Al 5

l

water

o8l O{Nr

Distilled None Sn Fe
Cr

Likert &5 o|83to] BFgA& Zd%—é}fr_, 23 & !
£ 93l 23 du A HAEVF 309S gige= Ea
5/%6}3‘14. 27} dr|zALe] AitE 307]1 B3} § ‘
EAE HTHoR Agste & 2AE AASHITH Al Cu
2 Al £ ARoITA, MHZ=S AFE pewe 1. Color of the silk fabrics dyed with different
AE=E 53 Likert HE2 SAsIAT extracts and mordants.

Table 2. Color and color difference of the silk fabrics dyed with different extracts and mordants"

Extraction Mordant L a’ b AE Munsell
solvent
None 66 5.05 14.52 24.15 89YR 6.5/2.4
Al 67.91 425 15.65 25.06 9.9YR 6.7/2.5
Water Fe 50.37 490 16.47 28.60 0.6Y 4.9/2.6
Cu 44.90 10.88 252 38.07 82YR 4.4/3.9
Cr 65.89 457 14.88 24.46 9.6YR 6.52.4
Sn 68.19 3.19 18.29 28.02 1L.6Y 6.7/2.7
None 80.39 281 19.81 29.29 9.0Y 80725
Al 80.90 3.04 19.61 29.06 93Y 8025
Fe 68.41 3.76 23.92 34.99 24Y 67735
Ethanol
Cu 67.20 427 19.50 30.12 1.0GY 6.6/2.7
Cr 77.59 3.36 18.13 27.45 9.8Y 7.7/2.3
Sn 81.44 324 21.50 31.45 93Y 8.1/2.8

Textile Coloration and Finishing(J. Korean Soc. Dye. and Finish.), Vol. 25, No. 4
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AR 254 iRk 45T, 25A] o4 138,
Bog 59 Bgtel % 6009 o] ATk
2.6.3 Xtlg 24

3 A7z= SPSS 1205 AHESHY adEds A
Al8tal Cronbach o2 ElF =& HZF3IHch 2217t
of ATHE BATHI Sste] Pearson ABASE
Foh, £ GARY AFolun 2AAL Fobn
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ttest2 S8R, FEEHE W GA 2 A
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&9 GMEY YA omAE YEWE= AZF
Aol 307] £33 Varimax AL £ QA8
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Figure 2. Scale of color image of the silk fabrics dyed
with pine needles extract.
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Table 3. Factor and reliability analysis of color image of the silk fabrics dyed with pine needles extract

Factor
Color image Pure Gentle Sophisticated Comfortable Pastorale
bright .820 -231 130 .130 -.058
pure 799 -.131 172 155 .080
brilliant 782 -.209 275 .089 -.012
clean 765 -.017 152 268 .070
dazzling 738 -.135 311 -.095 -111
light .679 -.096 -.135 422 .060
tender 596 -.242 .044 .386 212
gorgeous 557 .019 523 -.190 -.160
subdued 524 171 .009 521 .088
romantic S11 161 373 232 -.086
mature -.119 816 .063 -.052 .054
classical -.042 791 .086 -.056 .070
dignified -.200 53 .170 -.068 .025
profound -.039 732 301 .025 -.007
calm .005 721 -.016 240 .140
gentle -.079 721 .029 154 .063
traditional -.088 .699 .037 -.162 .188
noble -.038 563 397 328 .063
refined .058 203 814 248 -.006
noble .106 .081 805 .199 -.087
sophisticated 287 .039 773 .057 -.019
elegance 182 118 723 399 -.029
intelligent .099 152 .664 -.072 -018
attractive 434 152 579 114 -.027
mild 223 .039 .266 714 .091
soft 250 -.035 192 .665 -.050
graceful .193 128 357 505 369
plain .005 156 -.071 .061 .886
frugal -.074 172 -.126 .011 872
natural 282 316 .006 267 384
eigen value 5.349 4.777 4.429 2.608 2.037
factor loading 17.829 15.924 14.762 8.695 6.789
accumulative variance 17.829 33.752 48.514 57.209 63.998
Cronbach a 9073 8904 .8820 7378 7089

Textile Coloration and Finishing(J. Korean Soc. Dye. and Finish.), Vol. 25, No. 4
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NetE F= &Y M= WA TE Aol
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(ANOVA)3I} Duncan-testE AA|gtgx, 1 ANLE

Table Sof A A5

Duncan®] t}% vl A3} 5% $FA $93 A
o7} ehd AEE ME EAR Er|shm, Bitol
E2 Z5E A BE EASHTH

oetE F=4 WEAl wE AMAolux 2219
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woh FAHeR e, gl Faidat Cr
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Table 4. Difference of color image factor by extraction
methods

Extraction Ethanol Distilled Water

solvent (n=300) (1=300) ;
Color
. Mean Mean
image
Pure 3.21 257 10.02™
Gentle 3.39 3.89 -8.28""
Sophisticated 3.35 3.24 1.60
Comfortable 3.85 3.59 420"
Pastorale 3.40 3.63 347"

“p <01, p <001

(34, aoAL Cu Mg Fe WjgolAl 7H3
2335 ZAoa Jeth(FE=545 "p <01, " p <.001)
149 Atz gAY 2T ey TR7E 4
o Aol Ao FFL vjHoH, EE F=
2 93 &5 olujAE B YA F
& Cr WES, AEEL 58 ovAE #F
3t7] M= Cu WdT} Fe WidS st Aol A
stk & 4 itk

3.4.2 384 Fauy
FR4 22 29 9N WIAe) G2 ARl
mx 8Q19) Zfo|E dobmy] 9ste] AULAHEA

(ANOVA)Z} Duncan-testS AA|5tH 1 1 Ai}E Table
60l A A5t T

Duncan®] th3 Wi A} 5% o)A £ol3t Fol
7} et Ade A2 B2 ®7)5k3, o] B2

Table 5. Difference of color image factor of the fabrics dyed with ethanol extracts by various mordants

Mordant Al Cu Cr Fe Sn None
(n=50) (n=50) (n=50) (n=50) (n=50) (n=50) F
Color image Mean Mean Mean Mean Mean Mean
3.23 3.04 3.39 2.95 3.19 347 .
Pure AB B A B AB A 3.65
3.18 3.72 332 3.70 3.26 3.20 -
Gentle B A B A B B 5.45
Sophisticated 332 3.52 3.49 3.30 3.25 321 1.19
Comfortable 3.76 3.95 3.93 3.70 3.80 397 1.28
Pastorale 3.13 3.48 3.49 334 3.45 3.51 1.56

“p <01, p <001

BFAYFYIA A 257 A 43
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Table 6. Difference of color image factor of the fabrics dyed with distilled water extracts by various mordants

Mordant Al Cu Cr Fe Sn None
(n=50) (n=50) (n=50) (n=50) (n=50) (n=50) F
Color image Mean Mean Mean Mean Mean Mean
2.68 2.20 2.82 2.40 2.74 2.60 o
Pure AB C A BC A AB 439
3.94 4.20 3.81 3.81 3.68 3.90 o
Gentle AB A B B B B 3.35
Sophisticated 3.40 3.11 3.46 3.19 3.16 3.12 1.70
3.77 3.20 3.95 3.27 3.79 3.54 sk
Comfortable AB D A cD AB BC 7.62
Pastorale 3.77 3.53 3.69 3.44 3.71 3.65 1.24

“p <01, p <001

AHE A, B, C, D2 HAATE TF4 FE2E o
AAle] w2 Mol @ele] HolE otobr] 95t
of 8 BN AAg Ad e 1 B
Ay 1 M oA FeF Zolzb UEbdTh FAE
o7 e, agloAE Cr, Sn widAA 71 ¢
3t AoZ vERGTh(F=4.39, “p <01, T p <.001)

234, aQlodAEe Cu wigodA 7P F38
Ao @ eEFTh(F=3.55 , “p <01, p <001)

THetd) dlAE Cr wFollA 74 Het 3 2o
2 Uehgth

ool AT FR4: FEAOD YT 5% o
A& ®d 719 AE Sn v Cr WAL, Al
HE T S5 olujxE ®E sYsAE Cu v

, bR JAE HsME Cr HEe 3= Ao
[e]

3.5 FEHH| mE MMSE U HEMSE X|0|

ZEuio] B N AsEo AE ASEDY &
qAE Lolr7] $8te] ttestS A5} HTHTable
7). dgen ZRFE MATZAAN KT 27t
U] kT, AE AEEdA deedt 54
Z2A foF A7t yehton S8 ouge 3%
do] AEATET £ o2 Yehgrh=2.23,
<.05)

ol HMEx $gato| R o] $43l1 vt
: 2

L EH =
EHo A AME greendt T2 AHOoRE FHE

Table 7. Color and product preference of the fabrics dyed
with different extracts

Extraction Ethanol Distilled Water

solvent (n=300) (m=300)
Preference Mean Mean
Color preference 3.49 3.35 1.72
Product preference  3.92 3.75 223"
p <05

=7t w3 92 Zee ojnAE AZsHy| wfZol

2 At E
3.6 Aizxfjo|o|X|7} MESE0| O|X|l= Het

3.6.1 MzHo[o|x] 22l0] MMS T O|Xl= FE
A olm|z] aglo] MAT T wX]E FFE got
H7] 9J5te] 3| LS AA|5te] Table 8o LefRICH
O AY A/ SR TAIEA 7 MM,
N MATE HH FFE Fe ASE Ve
3, 53 THEA oA w2 e UERthe=
523, p <05, "p <01, "p <001)
= A /TS TR 1 TEREA o
S5 AHAEY MATET} Fob ] FHsA
| 2 Zo2 Agdrh

Nel

O
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Table 8. Relationship between color image factor and color

preference

mag el“reference Beta F P
Pure 1497

Gentle 078"

Sophisticated 4917 95.23"" 440
Comfortable 1107

Pastorale -.072

p <05, "p <01, "p <001

3.6.2 Mzfo|o|x| 22l0| MEMS 0| Djxls &

AR olu]x] felo] ABMTE mAE J
& Foluy] $iste] HARAE AN} Table 90
ehie,

I AT e B AR A,
oA AFASE FAJN IFS = ASE Ue
woh(F=102.57, "p <.001)

& ey 1 BT L TARAL / TEM o
S35 AHAEY AFATETL Fob AFE
7Fede] ¥ ALoR AlmHET

Table 9. Relationship between color image factor and

product preference

IInagl:reference Beta F R
Pure 155

Gentle 1317

Sophisticated 403" 10257 459
Comfortable 208"

Pastorale .005

p <001

3.7 M=o [ME MMSEe HEMSE

ANgo g MHATEe AFAHASEE Table 10
<«EE gyt FAHeE MHAZT=E A
B2 S6 >S5 >S10=S12>S4>82>81>83=
S7 =S8 =59 > SIl 08 UYeton, S6(oee
F2, O g gNE)E 7P AE st Hez U
gtk ol ogE &9 G WEET} P &

o HYIpE e A A 254 A 45

& olmAE e A% gL AR AHAEL
90 ¥a £4% MoluN B HEsE Ao |
ehte.

AZHTEANAL SS(IEe 2%, Cu oY 44
2 AES VEU9S W g dEss Ao 4
Btk ol olghg 2%9) Cu Y FMEI} AR

SR PSR

Table 10. Color preference and product preference by the

samples
Extraction Mordant Sample Color Product
solvent No. Preference Preference
Ranking  Ranking
None S1 7 5
Sn S2 6 4
Fe S3 8 7
Ethanol
Al S4 5 8
Cu S5 2 1
Cr S6 1 2
None S7 8 10
Sn S8 8 8
Distilled Fe S9 8 12
Water Al S10 3 5
Cu S11 12 11
Cr S12 3 3
4. 8 E
L &9 9ME AR ouAE Yeht Az
A1 3071 3ol wial fQlEAS AAR
2, "eA) / "FEAE 0 THAAE 1 THY
A 5 gAY 8eeE =EEHAY e
Ay & HowAME AR ouAR F5A; 2
&AM E Zo| i Ag ojux2 AH
By & EE Yo@A Solsty thFEe ofu]
A2 THdA, & REYa 2338 onr2 T4
A4, & FFItHAE WEEe oAz 24
5 29 5 £ Mol B

_‘d
3L xR ox U
)

o
X
N
N
X

fo o
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2 Ueth ol AwA 9 WA 200 A
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< M35}y ot}
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