BIRQIAM I FBIY| K| PISSN 1229-0033, eISSN 2234-036X
http://dx. doi.org/10.5764/TCF.2016.28.3.219

D30 E7| - A =SHS 0|26t AZISo| HAMM

The Dyeability of Silk Fabrics with Sweet Potato Stem:-Leaf Extract

*Corresponding author EHZ o|™Hz*
Jeong Sook Lee A&t m 9f
jslee@gsnu.ac.kr

|Fatut
Bo Geun Hong and Jeong Sook Lee*
Department of Clothing and Textiles, Gyeongsang National University, Jinju, Korea

Received_August 18, 2016 Abstract The purpose of this study was to investigate the dyability of silk fabrics with
Revised_September 02, 2016 sweet potato setm-leaf extract. To obtain the optimal dyeing conditions it was examined
Accepted_September 20, 2016 5t various dyeing conditions(temperature, pH, time and bath ratio). The dyeability and the
depths of shade which were evaluated in terms of K/S and CIELAB color difference values
of the dyed and mordanted fabrics were also investigated. After dyeing, various color fast-
ness(wash fastness, dry cleaning fastness, light fastness, rub fastness, and perspiration
fastness) was measured and reviewed for UV protective, deodorant and antimicrobial func-
tionality. The optimun output, as a result, was shown at 100% of dye concentration, 90°C
of dyeing temperature and 80 minutes of dyeing time while in terms of dye uptake de-
pending on the kind of mordants and mordanting, it was found that among four mordants
of Alk(SQ,),, CuSQ,, SnCl,, and FeSOa4, post-mordanting with SnCl, showed the best re-
sults. Color fastness to dry cleaning, washing and rubbing was found strong at grade 4-5
and the grade to perspiration was as good as 3 while to light fastness was good at 4 as
well. In aspects of functional properties, it showed excellent results of 98.3% UV protection
rate and 88% deodorization rate, Antibacterial activitiy was 99.9% against staphylococcus
aureus and 73.3% against klebisella pneumoniae. In conclusion, we validated that the
dyestuffs from the disused sweet potato stem-leaf extract would be useful as a natural

TCF 28-3/2016-9/219-229 dye material using the optimized conditions and dyeability for silk dyeing.

©2016 The Korean Society of

Dyers and Finishers Keywords sweet potato stem-leaf, natural dyeing, silk, color fastness, functional property
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Table 1. Characteristics of fabrics

Fabric content Silk 100%
Weave plain
Thickness(mm) 0.12
Fabric Warp 51
count Weft 4
Weight(g/m’) 53+2

A ARg-sFSITE

1 G A 2+ Aluminium potassium sulfate(Alk(SOs)z -
12H20), Tin chloride(SnClz), Copper sulfate(CuSOs)
5H20), Iron sulfate(FeSOs) - 7H20) (¢]3} Al, Sn, Cu,
Feol2t 3ho| Wi 15+ AlokE L= ARS8t

2.2 Ex

au F77 - 2 A AAAL Aol A sk
A E719F A& 20159 10€ =22 =83 &
10cm—20cm 712 et 124 =4] & ARE-3}GI T
atupE7] - Yo 8 MAAEL lutein, polyphe—

nol ¥ chlorophyll'¥o]w %412 Figure 13} 2},

3
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= Ao r AHsto] 12 ¢A| F FFHFE FF 5
o 123} glFES uu E7] - 9 15kg 80LY
= BFE7|(SH A Y 2AE, FabAA HhA
5= A&+, Korea)oll 100CA 8A17F 7F
35 12 329 40LE 50% AeE 3 9 o
=

100%=2 7gste] Aol AR-3haH.
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aaE7] - A FEAS o] 8ol AR E 2g°f £H]
1:100, FHAIZHA0~1205), HA1E=(20, 40, 60, 80,
100g/L), FA-L=(40~100C), BL-2lpH(3,5,7,9,11)
2 HIA7IHA M2 IRAM 7| (KSL-24Perfect, 1L
213}shE AHg-SHAITE,

@A 2= ul 7HA] s @ AI(AL, Cu, Sn, Fe)& AHE-
A 8] 1:10000M A5 5%(0.w.f.), A%
402t 90T, WPAIZE 308 A2 Mo (mf -
FA-AR-FA A=A =] Pregt F4) 2 Fuf



221

AxZg
chlorophyll

polyphenol
rRgloR Agsgon

utein

o] &3} Xenon arc(F=YA
2k A el KS K 0650:20119] 238} Crock—
meter§oll 93 ZAsHTH H A L= KS K ISO
7he] Al Zhzhe] e B8 T o] AAY(Gray

Figure 1. Chemical structure of lutein, polyphenol and chlorophyll
5 AXN .
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S .
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matic transference scale)2 %37}ttt

J5t7] 93t UV Transmit—
USA)E A3}

(B —pA-Hx-
A AT
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I3 &7] - o 2oz dME 8L Com—
puter Color Matching System(UtraScan PRO
Hunter Lab, USA)S AF&sto] 1 H22 )
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KS K 0850-2009°] w2} Xenon Arc F o=
where, 290~400nmoll A e Fatae skt UV-
K : Absorbance coefficient of dyed material A BEFS 315~400nm T4 H Yol A =45k
S @ Scattering coefficient of dyed material UV-BE 290~315nme] ot} W QoA &4 3}&"‘11’»}
R : Reflectance Ao A Apehg-o] AlAbAL thE9] A](2)¢} L},
A AE9 FHA Z54-2 Computer Color UV protection(%) = 100-UV transmittance(%) - (2)
Matching System 2.2 x| y, z4t& S48}, Munsell
FAA W o2 H, V/C, CIE Lab A 2bof| 9]gh L* 2.7.2 2%
b*, A= B A hE ST S MIHAE abE 2HA S dHEYOoHNHs) 7FAH A of| F3
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AFE31 T K/SEES
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where,
A . Gas concentration of blank
Textile Coloration and Finishing, Vol. 28, No. 3
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B : Gas concentration under specimen existence

A SA2 KS K 0693-20112] Wiof &3}0] ¥
At A e A5 (Staphylococcus aureus, ATCC
 (Klebsiella pneumoniae, ATCC

ojn], o HaEe] AL thad A4)eF Z

B % 100 - (4)

Bacteria reduction rate(%) = ];
where,

A the number of microbe in blank, after

18hours
B : the number of microbe in specimens, after
18hours
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Table 2. Effects of dyeing temperature on the L*, a*, b*, ¢*

potato stem - leaf extract
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Figure 2. Effects of dyeing temperature on the K/S
values of silk fabrics dyed with sweet potato stem -
leaf extract(60min).
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Table 2+ @A 2xo] W2 THAM O] B3-S U
W Aolt}h, 2=} %o}g¢§ AZ AE*ab 3ol F
et on, = Aol web LGS 40Tl A
71.895, 100TCOIA 61.768%2 2=7} 71842 A
A3 ol WA o] = AT, atgke 40Tl A
2.869, 100TCoIA 5.0500.2 =&} §H &3] &
7Vot= A Uetdo] gyt HAE Zhuet Ak
Holx 9t} b*gre] MAH L B3k AL H 9
AL, A ot P 2 sl wheh 2 W3k dojut

ﬂl

%

, hand AE*a» values of silk fabrics dyed with sweet

Temperature(C) L* a* b* c* h AE*a
40 71.90 2.87 23.53 23.68 83.01 32.42
50 70.94 3.14 23.28 23.49 82.28 33.01
60 69.44 3.63 23.33 23.61 81.14 34.24
70 68.16 418 22.99 23.37 79.84 35.09
80 66.19 4,50 22.03 22.48 78.43 36.16
90 63.77 4,96 22.64 23.18 77.62 38.55
100 61.77 5.05 23.85 24.37 78.01 40.88

o= 1471 et A] A 287 A 3%
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Figure 3. Effects of dye concentration on the K/S val—
ues of silk fabrics dyed with sweet potato stem - leaf
extract(60min).
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Figure 4. Effects of dyeing time on the K/S values of
silk fabrics dyed with sweet potato stem - leaf extract.

—=40°C

PH of dyebath

Figure 5. Effects of dyebath pH on the K/S values of
silk fabrics dyed with sweet potato stem - leaf extract.
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Figure 6. Effects of mordanting methods on the K/S
values of silk fabrics dyed with sweet potato stem - leaf
extract(40C).
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Figure 7. Effects of mordanting methods on the K/S
values of silk fabrics dyed with sweet potato stem - leaf
extract(90C).
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Table 3. The changes of Munsell values and L*, 8%, b* of silk fabrics dyed with sweet potato stem - leaf extract

by mordanting methods : 40°C

Dyeing temp.(C) Methods Mordants L a* b* Munsell values
Al 71.62 2.60 22.93 4.4R 9.8/6.1
Cu 71.83 2.75 22.71 4.4R9.75/6.1
bre Sn 73.31 2.42 24.84 4.5R9.8/6
10 Fe 66.60 1.45 21.45 4.3R9.72/6
Al 72.96 1.22 30.31 4.5R9.79/6.5
ost Cu 67.17 2.03 28.67 8.5R9.7/5.3
Sn 72.29 1.80 39.08 4.6R9.85/6.7
Fe 50.95 -2.40 11.84 11.9RP 9.59/13
AStnE RE+S el ®, BT N YRS RE Feol M 7Pg e gh Wolm glo} Aype Wiz
e bR e B e 4%4 +2 U g 7} o vheh 3t glek, oleh 2ol wiAlY F5
A & 4 ek, ol utet A4 sl7L bt o] ghao] A Aet A4k
90T AuFoll A= Alfd, Sutl g, Ferfsd, Cunf S A A ALE) Ao AlgHTH
d o= o] Holrh A o) thehubR] ohekal Alof A
Tk oFZE obRlon | Feoll A 9] a*glo] 2 WolAl= 3.6 GM Az
S By, o £7] - 4 FEA0R GNT AN AN
Foj o= Snofed, A1k, Curhd, Fenld 0.2 ﬂaieowuwlﬂaq%ﬂ 1100, Aol s

O] b7} 254 YRt on | FeollX 9] a*gho] -0.65
2 GholA A Al o] REol 4 RPE-2.2 He}s}3] 1‘%.
AT =M e S YEtl = a* g2 Fe &
Aleletile LF+E e LA, A3t A4 ﬁE
et p*2 25 +8 UL e e &
At
402 90T At Sl o ¢ a* gkt b ek

=)
o2

100%(0.w.1),
oo xAo 2 23] dh
ATt

LT 90T
H oM

= a1

’

3

A7 60ROE T

oPOi] Table 5] YR

Aetd e wet Setol el ARt W We s

QPR 4-5F 0T he S4obA) herdeh,
AREL A% A 4-5F0.2 )9 $451) pehto
SoTEE 4FOR 945190 AYAHEE 4

’

Table 4. The changes of Munsell values and L*, a*, b* of silk fabrics dyed with sweet potato stem - leaf extract

by mordanting methods : 90°C

Dyeing temp.(C) Methods Mordants L a* b* Munsell values
Al £6.63 4.60 22.50 4.2R9.69/5.9

Cu 63.31 5.09 23.45 4.2R9.68/5.9

bre Sn 65.48 4.77 25.84 4.4R9.76/6.2

Fe 63.82 4.42 21.95 4.2R9.68/5.9

0 Al 66.03 3.23 26.49 4.3R9.72/6.3

Cu 62.16 3.80 25.96 4.2R 9.66/6.3

pos! Sn 66.05 3.67 34.25 45R9.81/6.6

Fe 51.20 -0.65 13.86 11.9RP 9.59/14.2

Textile Coloration and Finishing, Vol. 28, No. 3
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Table 5. Colorfastness of silk fabrics dyed with sweet potato stem - leaf extract

Color change 4-5
Washing
Staining 4-5
Color change 4-5
Dry cleaning
Staining 4-5
Light fastness 4
Dry 4-5
Rubbing
Wet 4
Color change 4-5
Perspiration(acidic)
Staining 3
Color change 4-5
Perspiration(alkalin)
Staining 3
Foz gt A Aol vis) A H o S U o ol Bl £ - A 2&A | EekiA AT} A
ehtou] W AR A U AztelolA BE W B2 dgo] Al o) fEE A wolR
M 4-57 $HOUT, CAYEE AT Sl & 4TS Fo e oM Arrgo] 53 AR A}
A 3E o= thas UA HLE S, B AR =E A9t EHHY
As AAA oz Fogt AE UElo] AdA=
A o] g0l Hofl A= Z-&7HX7F v Erha Az 3.7.2 A%
A}, Table 7 10} £7] - 9 2502 QU 28
o] 23/4de yehd Zoltt, a4tup £7] - o FEd o
3.7 715 E7t O3t M A &0 23 ANE AW ET] 98 AlHH
3.7.1 XM xictg 30 90Ol A 6027t 23] WHE g o A 2%t
Table 6 140t £7] - o FE o] o7t A LT AlFsHT, a1t E7] - o 2 FA
Az 2 A a s Au R 7] Qs Azt o] Autl 88%9] 238 Uelyo] A 2o H]3)
90ColA 6027t 23] HHE FATE TG E tide A8 F7He & 4 Tk

= 2759,
1;w%ﬂ~§%§°4}ﬂﬂﬂ%%%é@
A3 AL HE UV-AL 70.0%, UV-B
75.4%) &S ey gl a ,1¥W%ﬂ-%
of Q8= A9 4l Ak o] v 4 %
98.1%, UV-B 98.8%°]/¢9] =2 X

c
|
>

g
S/ o [ [y e

?ﬂii
i
o
<

QAT AT £HATE AP B 308
78%, 60 82%, 90 86%, 1205 88%= LFERL; &
HA7ro] ol AT 945 £ S eyt =
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Table 7. Deodorization rates of silk fabrics dyed with
sweet potato stem - leaf extract

Table 6. UV protection of silk fabrics dyed with sweet Deodorization Deodorization rates(%)
potato stem - eaf extract Time(min) Untreated fabrics  Dyed fabrics
UV protection UV protection(%) 30 32 78
UV-cut Untreated fabrics Dyed fabrics 60 37 82

UV-A (315~400nm) 70.0 98.1 0 40 86
UV-B (290~315nm) 75.4 9.3 120 44 88
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Table 8. Antibacterial activities of silk fabrics dyed
with sweet potato stem - leaf extract

Antibacterial Bacteria reduction rate(%)

activitly Staphylococcus

Klebsiella
Sample aureus pneumoniae
Silk 99.9 73.3
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