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Abstract In this study, silk fabrics was dyed with sappan wood extracts fermented for
5 and 15 days, respectively, and then the dyeability, durability and the functionality of
the dyed silk were investigated. Before dyeing, the silk was pretreated with chitosan-

acetic acid solution or chitosan acetic acid and illite blend solution. Thereafter, UV-Visible
transmittance, color, fastness, antimicrobial activity, and the FIR emissivity were ana-
lyzed. As a result, the K/S value was higher in the samples that were not pre-treated or
fermented. Regardless of fermentation, the lightfastness was not significantly different.
The color fastness to washing was slightly better when the samples were pretreated with
chitosan-acetic acid and illite, and then dyed with extracts fermented 5 days. In addition,
all samples showed high antimicrobial activity of 99.9%, regardless of the fermentation.
Far-infrared emissivity was confirmed to be slightly increased by the illite and chitosan-
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acetic acid solution treatment compared to the untreated sample.

Keywords fermentation, Caesalpinia Sappan L. illite, chitosan, FIR-emissivity, antimi-
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Table 1. Characteristics of used fabrics
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Fabric Weave Density(threads/cm?) Weight(g/m? Thickness(mm)
Silk Plain 20 X 22 12.8 0.36
A AB7b 2he A = o] WA 9l SAS WS dot 7] flsto] 7| EALZAN B8-S A A 2
Bt 7] Sl Aol ARg-E|o] grthd o] F A M) A stelen 7154 B7HE 918l BEY 4F2 deolE
AN AE G A 220 G 2o AL 74 5 TS 7| At 2A AT B A stgict, 212l b
of 7Hg o Ao r delA it thEA Sl AA A} 15 747 | Algko] thE 5o M} 7
AL dAzE 3R, 25@WH), HAEHFA 3, 9A M AL AT 5o 754 HEol el &
Y), LAy gl 22| sjH| A7 A o] AREEH AL QL ob= ket
Ak, R AA7E A & AR =TE TR FA4] o
2 Ao® HAEITh E3 ol AAF A7t 2% 2.8 %
Aado] ueh dastAY of 2 W GAE AR A+
= QAR A 2] Fshar Q= Aol dAlo] 2.1 N2 R Al
o Ok AR RS Mae AR oL FF o4 2 Ao AREE AR Al Aol A FE]dRE
A & 2t ol7] fiiol, Mg EE= g 100% d=2 A&& AHEsH o™, Table 19 1 54
AEERE 9e 7 fle 553 gteo] QlaL, 279 @ = UEl, AM dAf= AFolA A 2 5 e
7 A Tl =& A= wElsto] ) AR Fo 9 270 e o] Fo4t 98 &5 (Caesalpinia sappan
Ao HAH = Aol AHF 7k it o|ep L., China)& A& stlem Algo] FHe 9fd
o] A A2 o W o= 7o) A el A potassium carbonate(KCOs, Duksan, Co.,
SR A S A% Al=TF o] Rof R AL QA Korea), AA A& 2ot HatE 95%9] 7| EAF &
gk, of2] 742 o ogt Aokt MAtel vt Het T (Muave: 31,000, Taehoonbio, Co., Korea), 7|5
A A= e Aolth, WA= f7lEo] Aoyt A FE HAe® deto]E(Dongkwang, Korea)
AR 2E St 43S Ee A0 R A7) E AR eRglen, 2R dador 100% S2UR
= A o R QRRlojy A2 E A Rdt=H F&2 U= H7]E(Songhak Co., Korea)S Z7; AMHE-51%
AREE T, I F solu Wi 2o R das AR o}, o] & & Agol AHg-H 2= Al%F(Duksan, Co.,
= gl FRaLE G AR oo & Korea)& QA glo] I = AR5
Fgol #afd 4= ek,
2 Aol A= ol2fgt I Eaflof ogt AAAS &l 2.2 %
&t7] 9lsto] Aado® Q7|55 AHESte] anS W 4= 185mlell 6.5g9] gHAPES Wol 5%9] &
asto] Golle FEokal Ta Agke] mhE A4 Hsket AHEEHS T 5, EHlE I~ A RE WA
(a) (b) (c)

Figure 1. Extracted dye solution from sappan wood (a), 5 days fermented sappan wood (b), 15 days fermented

sappan wood (c).
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Table 2. Characteristics of samples with pre—treatment and extracted sappan wood dye solution at different

conditions
Condition
Sample
Pre—-treatment Sappon wood dyeing solution
1 - Non-fermentation
2 Chitosan
5 days fermented with malt
3 llite and chitosan
4 Chitosan
15 days fermented with malt
5 llite and chitosan
where, o] 40T, 5~20un H oA o] LA LA HPARE T} HPAL
R : Reflectance of the dyed f abric at A max s A5
K : Coefficient of light absorption
S @ Coefficient of light scattering 3. Aot & nEt
2.8 Mz =X 3.1 BM ZI=0| X1Q/7IEM Futg
A2 20£27, 65:42% R.H.9 27401%1 Qg AN F 4o daoef ofat 5] waol o3t o
Ao AR RS oA, 25T 2502 2| YRS S5 fjstel FE 2% Foio] e
AT A= YFAF =+ KS K ISO 105-B02 [7HAEA RS A8l
2015(ZA=ot=3 )| 3] Xenon arc lamp, Blue— Figure 29} o] & & Wasix] g2 Ak g
wool scaleoll 23t #HY o= AIE A5 = It o] agt Ao vlgf| =2 Fi&S UEh L Q= A
AEFA R 2= KS K ISO 105-C106 : 2014(A1SH) = o Qe 3ol ZRAEAL 9 9lQl 500nmFE =
of &3Fol1Le] FFoll 0.4%%] ECE(ECE refer— AsHA F7Fst7] AlZske] 900nmol A= Fak&o|
ence detergent, Testfabrics Korea, Inc., Korea) 96.28% 7tA| F71et Zlo] EolEnt, Eo 5U7H I E
E2 AAE SANA AR, 28 GAR RS B T A= 500nm ¥ % 7}sto]

E—I

247} Q|23 Al ool F& Tk, 40TAA P2 10

NE Pa1 308 Fet AlEst 3 A= =S Brlskit.

KS K 0693-2011¢] &3}

o] 20+2C *M—Q—E(% 2% R.H A4 =73}

S}, AHg

’

AEAE o2 FHEE=AF 1 (Staphy—

lococcus aureus ATCC 6538)1} ¥ &+ (Klebsiella

p

(Bacterial count method)oll 2]} A

H

2.

o] FT-IR(MCT detector, Nicolet, USA)E ©]-&3}

neumonia ATCC 4358)2 AM8-315 11
n A 2] A=}

O
A as

|aste] F7ksAT,

10 2H2IM UAMS &8
QA2 oA WARE-E KCL-FIR-1005:20110] %3}

-

S7HEo] a3 WolA] 7=
ok 2 76.65%9] FI-E&S
SHH 15U WH § 23 45 Y2 9A] 550nmH*
g Fih&o] F748to] 600nmE 7
o] vlsf o] =& Fah&S UErct

Figure 200419k o] 7bA 49| i ol 4%
Qo159 WA F25U WA F 539 £02 o
B QoA &5 g5 W FEN 15U Wi
F 259 202 3ol %A et it Al
ABA Eohgol 9T XA Pk AL o
S olth, B3 AR 9718 B A% A9/ 71
A BT G Ao gl A2 ¢ 4 ot
3.2 7EA Y UalolE M3t ZIZ0| HAE U S st
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17.54
415
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9.98
8.14

1451
185.1
357.3
306.7
121.5

1.6

0.9
0.7
0.5
0.6

b*
19.32
22.29

30.37
19.41

34.55

REE

14.44
12.67
15.00

28.12
11.16

9|

bol 42 AA12] Aol
L*
38.34
49,95
52.10
42.35
38.20

o

o Za
Sample

Table 3. L* a* b*and K/S of dyed fabrics with extracted sappan wood solution after fermentation at D65—10

L*:whiteness, a*:green (-), red (+), b*:blue (=), yellow (+), c:chroma, h:hue angle
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Table 4. Appearance color of dyed fabrics with extracted sappan wood solution after fermentation

Color Sample 1 Sample 2

o . . . . .

Sample 3 Sample 4 Sample 5

o 2% AS o 5 AT, IEARAL G Aot 3.5.2 A1IE*74EIE
70| YetolE7F Soft Fe-Eot o At S d& Table 6 &% &N O 2 thofat 2o FAgH
S 9lrka & 4 9lrt 5 %9 AIEA AEAZEE 245 205 ed 2
ojtt, HE[ME /\lf‘:l 3,4, 5% 107402 %
3.5 gLl Aot A 23 *éibl A= =7t 2 A2 skA]
3.5.1 agdiEs oo AR 1004 7P e 1-232 Uehony 7|E
ang Hash| A5 dHo e JATE A d APAF GH T LRto|EE H3F AA 27t A=A 2
¥ 8 %=+ Blue—wool scaledl 2J3f #ga}% o, 2847 ke =20 et
7L 3Kz Table 59F &, 63102 gl 20A41%F 18 VN EAZAL SN O R A A T AR oS 59 9
At & A dFARes BE ARV 2o R HA A 5 ST GHo= AL A= 29} 7| EATRAT
o ofa) AHE FashA rhe AT BRAC oz AetolE A AT F, 59 WA Yo o
Z &5 ook B3 A ol HAglel 4% A ATt AR 32 36 H R &5 169 Tagh gHS A
Tz 7| EAZA GOl A A 29} 7| EAFRAL &4 B & A= 49} 59 2-35F Hiup= W A3 e @
Yetole B A2 YFALES WolA A Tk oA o £ ATE vehyich, shAIu ojejst A
= 23S o 4 0l A=) Aup7h iy i gHof o7k AlA], A
A2 gt 7| EA AT S dto| EoflA HEE A<
Table 5. Color fastness to light on dyed fabrics after exposure to the sunlight at 400~600nm
Ligrz;:)a:‘srlr;ess Sample 1 Sample 2 Sample 3 Sample 4 Sample 5
Grade 2 2 2 2 2

Table 6. Color fastness to washing of dyed fabrics with extracted sappan wood solution after fermentation

Color fastness to washing

Sample Stain
Color change
Silk Cotton

1 1-2 1-2 1-2
2 1-2 3

3 1-2 3

4 1-2 2-3 1-2
5 1-2 2-3 2

Textile Coloration and Finishing, Vol. 31, No. 4
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Table 7. Antimicrobial property of dyed fabrics with extracted sappan wood solution after fermentation

Antimicrobial property Sample 1 Sample 2 Sample 3
Grade 99.9 99.9 99.9

Gram+ @ Staphylococcus aureus ATCC 6538, gram— : Klebsiella pneumomiae ATCC4358

A Bes] 48 = YA A5 Ha o A A 2] A WA A 205 Ve Zloltt, FIR emis—
o &g o7 A g 7T 4= e AAE A sion energye 7| EALZAL ST} dglo|EE B}
aEof o] thgt F7} A7k Hastrha BZhE AHejgt & A5 0g FEHOR MG AR 39
3.57x10%w/m? & AA | oHA] i HASHA] -2 Al

3.6 & & 1(3.37x10%w/m?ol| vl o7t =& WA YA &

UE A5 o R JAet A 5o A F 7HA 7= RS EelE 4 ook, T AH A HAES
o AHESH] A ags st ey, 1 23E UEtH+= FIR emission rated| A= A g & dra
Table 79 AA8ch, &4 F7tlle AA et & FEdo g AT A& 304 89%2] ATtE YERY
AR 2 A5 FEH O AT AR 13} 7| EAF o] AN YA BEE 1% FE ot A AL Y 5
ZAF 8N A A F 5 HaT AE AN o] g3 UATE, o] ZH 7| EALZAF EH T} dto] E H A 2|7t
AR 2 2 7| EARZAL ST} deto| ES Bk A A E] AH A FALES A sk=d aa7t doks A 9
35y AT A AHOR QAT AR 3E AME &8 4= 9t
S}t

T AT A AR BE A 99%0149] £ FFAS 4.8 =
Uetdlith= 235 42 4 9ot ol &5 2 ¢
Ao tf gt Ft/do] S4stER | 7| EARRAL 8-} Ao AR ARE AHEH = A5S TAsHY
detolE HA 7t o A4S AR AT LE AA A A A 2 7| EARS ARGSLAL, 754 Ak 9%t Y
S lon, 7o AR A= Tae v ae 3 gto|ES E3F AElate], 59 9 159 Foh Hagh &
aFal, AA Ao e F o gle AL & 4 AUt 5 Qoo A To] A wstel AR A, 9

Aol WAta Y & Wrekelth, 1 AnE o3

3.7 XM HiNfs T2 AES A4S+ %

LA AL 7HAFA oLt AFel Ao Blsf upato] A

I ghAZEe] QIAO] @ HES oA A 9] &3t 1A T HIRE A5 JAS 3 A8 AYe A4t
of olal] =3t 71, AFYAL EH 59 foet & E2AEE UET HaS AR 2, 3,4, 54
& Ytk 27t Qlok, B3 AP E = X 2 ool 59 15U Tasky 7| A H 23 AR
GAe & e SAZE A9 FARRE A 99l & R AR 1 Bops A4S Amsla] $alg
5~20mell A 242+ 100%2] FAHETF 400W/m? - i o out A Eol WA= Aol Ark= AL 4 4 9
H[ o] LR AL Qlepty Ak,

Table 8 & f5o w2 A& 13} 39 Y24 2. A9l /7HA A Eabgo] Qs A% FH o] wF Tt

Table 8. Far—infrared radiation and emission rate of dyed fabrics with extracted sappan wood solution after fer—
mentation

Far-infrared radiation and emission property Sample 1 Sample 3
Far—infrared radiation energy(w/m?) 3.37x 10 3.57x 107
Far—infrared emission rate (%) 88 89

é],g%ﬁéﬁ]7}—g’—§L§]K/ ZJ/ 31 _71_‘_] X']/ 4%
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