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Natural Dyeing of Silk Fabrics with the Extract of Alnus firma Tree Branches

Young Kab Ha and Jeong Sook Lee'

Dept. of Clothing & Textiles, and Engineering Research Institute, Gyeongsang National University: Jinju, Korea

Abstract : The purpose of this study is to investigate the optimal dyeing conditions and human-friendly properties of the
extract from the branches of Alnus firma tree which is widely used for forestation and to provide basic information for
quantification and commercialization of natural dyeing by discovering such as dye material. The optimal dyeing conditions,
as a result, were shown at 100% of dye concentration, 90°C of dyeing temperature and 40 minutes of dyeing time. In
terms of dye uptake depending on the mordanting methods, it showed the best result in order of Fe, Sn, Cu and Al at
pre-mordanting while found strong in order of Fe, Cu, Al and Sn at post-mordanting. Color fastness to washing and dry
cleaning was found strong at grade 4-5 and fastness to light was rated at 2. The grade of change in color to rubbing and
perspiration was good at 4-5. In aspects of functional properties, it showed excellent results of 98% deodorization rate
at 120 minutes of dyeing time, 96.1% UV protection rate and 99.9% bacterial reduction against Staphylococcus aureus and
Kiebsiella pneuminiae. It is considered, therefore, the extract from Alnus firma tree is of great value as an eco-friendly

natural dyestuff.

Key words : Alnus firma tree (APE-2.2]1-), color fastness (
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AV Q B (Ulns fima Sieb. et Zucc)= AEE-3}
(Betlaceae)oll &8s ZEOZ Qo] Yakxjo]q UewEo
H o] 7m, A% 30cm el S 3ol ]
AMelz i WPE e 7] By WAEe] 2 7
folthLee, 2009). oAM= A= Ahgle] H3iAiol] &
FEoR ol MET Y 870l Beste] ek £

AMME o] 7hsdk AAAY FEor dEA o] v F
AT B Ao BEAS IEATIAY 1EER Zﬁ_ﬂW‘jq
of W 55 flEA =8 TBRE =2 o, 4
quercetin, diarylheptanoids, triterpenoids, ﬂavonmdsﬁ]"é
B4 Fo] ¥, HIEUTK(Choi et al, 2008; Woo & Lee,
1999; Yu et al., 2007).
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2.1.1. A

A AT FEWE dojelld st e AbLeE VR
7RIS 20159 01902 7RAAI7|ske] EviE A9l 7Rt
10cm~15cm 2712 22} ARESIATE AP g v Fa A
2382 flavonoid, tannin® 2 F+32212 Fig. 13} ZH(Kang,
2008).
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Fig. 1. Chemical structure of flavonoid and tannin.

Table 1. Characteristics of fabrics

Fabric content Silk 100%
Weave Plain
Thickness(mm) 0.12
Fabric count Warp !
Wett 41
Weight(g/m®) 5342

2.1.3. Ak

Aleke % [F9  Tin  chloride(SnCl), Aluminium
potassium  sulfate(Alk(SO,),'12H,0), Copper sulfate(CuSO,-
5H,0), Iron sulfate(FeSO, 7H,0) 52 AR&-5133t}.

2.2. Yolio| M=

GHo A= ApFO L] 3t FuiE AL S I
v A F sl 9 FESSTE APV 71K 60kgS 15kg
A 43] pe] FE7)(ZHIIEIZ, wH71A], ibell ¥aL 80L
o] FRFE Z12ZF 100°CellM 12A)7F AL 713l 13} =
A 3519} 22 &Y 36L, 37 FEY 34L, 43 FEY 351
£ 318 140LE 999 TE 100%2 Adte] ARSIt

2.3, YAt ofy
QAo [REHM7|(KSL-24Perfect, 22I318HE A8}, |l
Fxgle Yl 7 dGA(AL Cu, Fe, SnE AREsiA &4
1:100014 MFFE 5%(0.w.f), MIE= 60°C, WHAITE 20%
z7Ao 2 A @G Al -AZ-GM A AZ, Pret
9 S (FA A Az G A -7, PostEl P EHS 4
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fllo

24 ¥EE g M =5

Computer Color Matching System(UtraScan PRO, Hunter
Lab, USA)S AH&-ate] W = Al F5 <l
400nmelA FAet AEe] FHNARES 43S § Kubelka-
Munk2]ol] eJal K/SEHE A=, G413 5
L X, Y, Z#& 279313, Munsell E4A HEHoz H,
V/C, CIE Lab 2z}l 2]3} L*, a* b*E =43t}

25 ¥ HEz £H

AEAF == KS K 1SO 105-CO1:20129 F=3}ed 40+£2°C
|4 0.5% ISO soaps AME-8l4] 30i7F Launder O meterS
ARgsle] Al 5 lE A wg-8 o] AU (gray scale)t
2 AL AU (chromatic transference scale)Z =73}
37kt
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2.6.1. 2FA

244 34 dRYUCKNH;) 7R B Eale] Al
X 7F2+9] 10cmx10cm =719 Fujd o= 1,000mLe] &7]9l
R} FE S00pugmLE Fste] ARSI 22°C, %
T 52%9] RZASF 308, 60, 90%, 1209 A7) E=
77ke] 23 ee 23T 2280 AL Theel (1)
3} .

A-B

Deodorization rate(%) = x 100 )
where, A : Gas concentration of blank

B : Gas concentration under specimen existence

2.6.2. AP AbdE

A& ARES 54371 918k UV Transmittance
Analyzer(Labsphere Co., USAYE A8-3le KS K 0850-2009
o] w}g} Xenon Arc FHO=E 290~400nmellA] Ape]A Fzbak
< Z243ItE UV-A F23F2 315~400nm 2 HelolA =
A3k, UV-BE 290~315nme] g Lol g3t =}
A Adge] AL o] 2(2)7 At

UV protection(%) = 100-UV  transmittance(%o) 2)

2.6.3. B4

et E4L2 KS K 0693-20119] W¥ell F3lod Al
A X 2 (Staphylococeus aureus, ATCC 6538)3 H &
(Klebsiella pneumoniae, ATCC 4352)°1H, & a2 At
2 e o] A3y 2t

A-B

Bacteria reduction rate(%) = x 100 3)

where, A :the number of microbe in blank, after 18hours

B : the number of microbe in specimens, after 18hours
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Fig. 2. Effect of dyeing temperature on the K/S values of silk fabrics
dyed with Alnus firma tree extract.
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Fig. 3. Effect of dyeing concentration on the K/S values of silk fabrics
dyed with Alnus firma tree extract.
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Fig. 4. Effect of dyeing time on the K/S values of silk fabrics dyed
with Alnus firma tree extract.
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&) tinchloride(SnCl,) (°13} Sne.2 2Fd3¥}h), aluminium potassium
sulfate(Alk(SO,),- 12H,0) (13} Ale2 <FA3h), copper sulfate
(CuSO,-5H,0) (°]3t Cuz kY3, iron sulfate(FeSO4 7H,0)
13} Fe & °p%h) 52 ARg-alo] Mufdz FuiS st
Atk ol G 90°C, FAAZE 402, WEEE 100%2]
Z702 G Fig 5, 60l VFERAIATH

A TF 2 EEES e ApeE: Gaxe] d
S JER Fig 58 AT ER FaiEae} vws)x o gA
AP x| b dsFol AFd] wrhe AL ¢ F AUtk &
8] mERRl Lﬂra}’ﬂ‘:‘ T EH T A 01]"1 459
WEA] BT dsEo] 2o, Fe Ao 739 T el
H|3)| Gl 3ﬁﬁ°ﬂ IV g ‘JrE]'LH‘i’i‘:]'.

A o] K/STHE Fe>Sn>Cu>Al(11.48>11.08>10.7>10.68),
S vl K/SEES Fe>Cu>Al>Sn(6.66>6.44>5.83>5.52)2] <=
o= Rl AuidHe] 7 Feld 25 A& Y] 3
o] mHEe] HAFE vng AjolE BIYAL, riP AR &

L= I
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Fig. 5. Effect of mordant types and methods on the K/S values of silk
fabrics dyed with Alnus firma ree extract.
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Fig. 6. CIE L*, a*, b* chromaticity diagram of silk fabrics by mordants
sequentially dyed with Alnus firma tree extract.
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Table 2. Colorfastness of silk fabrics dyed with Alnus firma tree extract

. Color change 4-5
Washing o
Staining 4-5
Color change 4-5
Dry cleaning o
Staining 4-5
Light fastness 2
D 4
Rubbing Y
Wet 4
o o Color change 4-5
Perspiration (acidic) o
Staining 3-4
o . Color change 4-5
Perspiration (alkalin) o
Staining 3
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Table 3. Deodorization rates of silk fabrics dyed with Alnus firma tree
extract

Deodorization Deodorization rates(%)
Time(min) Untreated fabrics Dyed fabrics
30 32 91
60 37 93
90 40 96
120 44 98

=
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Table 4. UV protection of silk fabrics dyed with Alnus firma tree extract

UV protection UV protection (%)

UV-cut Untreated fabrics Dyed fabrics
UV-A(315-400nm) 700 9.1
UV-B(290~315nm) 75.4 96.4
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Table 5. Antibacterial activities of silk fabrics dyed with Alnus firma tree
extract

Antibacterial Bacteria reduction rate (%)
activitly  Staphylococcus Klebsiella
Sample aureus pneumoniae
Silk 99.9 99.9
343, 3t
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