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Received_August 18, 2016 Abstract The purpose of this study was to investigate the dyeability of silk fabrics with
Revised_September 02, 2016 sweet potato stem-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 FeSOas, 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 activity 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

T G A 2= Aluminium potassium sulfate(Alk(SOs)z -
12H20), Tin chloride(SnCls), Copper sulfate(CuSOs -
5H:0), Iron sulfate(FeSOs - 7TH20) (©]3} Al, Sn, Cu, Fe
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chlorophyll

polyphenol
rRglow Agsg o

lutein
Figure 1. Chemical structure of lutein, polyphenol and chlorophyll
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USA)E A3}

(A - - -
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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

d 242 KS K 0693-20112] ¥of| &3lo] 3
Alat B L= AL (Staphylococcus aureus, ATCC

6538)3} B Ht(Klebsiella pneumoniae, ATCC 4352)
ol | o FrAE9] AL T30 4] (4)9F At
. . _ A-B
Bacteria reduction rate(%) = ——=— X 100 -+ (4)

B

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).

rlr
>4
B

x OH‘
o
= n&
r 4
=
o
i
lo
_>|‘1_‘4
-2
of
=

[

i

i

rlo

ki

ro

=2

x A

b

o> 2

o |o

o M

o ng
=
QL
k=1
%0,
Ir

Table 2+ G4 2Zo] WhE THAM O] B3-S UE
W Aolt}, 2=} %o}g¢§ AZ AE*ab 3ol F
et on, = Aol wel LS 40Tl A
71.895, 100TOIA 61.768%2 2=7} 71842 A
A3 ol WA o] = AT a*gte 40Tl A
2.869, 100ToIA 5.0500.2 =&} §H &3] &
7Vot= Ao Uetio] kg at HAE Zhuek Ak
Holx 9t} p*grel MAH L B3k AL H 9
AL, A o] 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
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3.2 GUSTOf [ME SMMO| HS

Figure 32 g5 Lo o2 al+4ut 7] -
N M/ o] HMI}E ol 7] flsto] &) 1:1008%
HHNET 20%, 40%, 60%, 80%, 100%(0.w.f)E H
st A7 AT 4009 90TE A 6029
2704 A&s=(K/S)E S35 datolnt,

3.3 FMA|Ztof| 2 FAMo| HE

Figure 4+ FAAI7H] #sto]| w2 11-top £7] -
o FEH GHEE dobr7] 9fste] 4] 1:100, A
Hse 100%(0.w.1), BM2E 40T, 90T 279
A GMAIZE 405, 605, 80+, 1008, 120508 W

74 GPﬂﬂrOIEP 4004 A 7L w2

= oo o] & ATto]
Hol1 9},
90T Y] A bl w2 %‘&P%k% 602l A K/Sak
}47} *VPOI

/\]7P4 X]"“’ﬂ H]ra} K/S7L4 27}%‘
< Bt}
oj4re] Aut=E o]3 AgLe HMAZE 0FO2 11

ool At

3.4 Mol pHZEHO| = BEE
Figure 5+ @9 pHEZof| W& 1+4vt &7] - 9
FEH9 AAEol et Hde dotir] ffsl &4

223
5
..
4 -
3 .
w
2
2 .
1 -40C
-®-90°C
O L] L] L] L]

20 40 60 80 100
Concentration (%)

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.
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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(90°C).
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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
0 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
oSt mR+S Uehfln, ST AN JES U R Feo A 7P e kS ol 3 glo] A4ye] wat
B e B 0 29 4B YR T e A 7 4RSS tehia qlet, olsh ol mjads] 7
& o4 9t of ket AAR S} ek o] ghol 2 gt A
90°C Aujgol At AN, Sush, Ferldl, Cur] & AeshA AHgal £2 Ao 2 ARG
% <07 WO WE A0 LebR] GEaL Alof A
Tk oFZE obRlom | Feoll A 9] a*glo] 24 WolAl= 3.6 BM A=
S By, o £7] - 4 FEA0R GNF AN A
S oli= Snm4E, A4, Cutid, Ferfld =02 1 AFEE dolr ] 95} —E‘-H] 1100, YN

O] Hal7} 254 YeRdon | FeollX 9] a*gko] -0.65
2 GholA A Aol REo A RPE-2.2 He}s}3] 1‘%.
AT =M e S YEt = a* g2 Fe &
Aleletiles LF+E e laL, A3t A A ﬁE
et p*2 25 +8 UL e Ae &
At
402 90T At S ol -7 a* gkt b ek

=)
o2

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

AT 90T
H oM

= a1

’

A7 60ROE T

oPOi] Table 5] YR

Aetd e wet Setol el ARl W Wesa

QPR 4-5FOT hg S4abA) hehdeh, i
AREL A% A 4-5F0.2 )9 $451) pehto

SIS 4ge R Feellnt. dRAdFEERE 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 66.63 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 4.5R9.81/6.6

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 dub el Gl vs) i oz SpohA b o) ol B0FE7] - 9 FEoe] BehiA M4} 4
Bhton) @ AEL A U o)l BE WE B4 290 Aelde] o8] utEi AL wol
M 4-55 5T, CAYEE AT Aele] = AT oz A9 Aukgo] $4E Aoz A
A 3Eo® thas BA HLE ST, | AR =E A9t EHHS
s AA Aoz Fogt A4S UElo] AdA=
A o] A-gA Q1 Holl A= Z-&7HX7F v - okl Az 3.7.2 A%
g}, Table 7 10} £7] - 9 2& 02 QU 28
o] 23/4de yehd Zolth, aytup £7] - o FE o
3.7 715 E7t O3t M A &0l A3 AE AW ET] ) AlHH
3.7.1 XM xIEks 320 90T oA 607 23] WHE ¢ Mk Frof o A 2f gt
Table 6 1L40F £7] - o FE o] o7 A HMELE AFsHit, a2t 7] - o 5 FA
Az0] 2 At a s Au R 7] Qs Azt O] A= 88%9] 4FE& UEtiiof Aluaze] H] ]
90T lA 6027t 23] RHE AASH 25 tide A8 7k & 4 At

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

?ﬂii
g
£
= >

g
E/ o [ [ e

QAT A £HATE AP B 308
78%, 60 82%, 90 86%, 1205 88%= LFERLE &
HA7re] oj W4T 955 £ S Uehpdch =

£ 220 grmo} 7420 AHAS GHAHZ 5K

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 Bacterial reduction rate(%)

activity Staphylococcus

Klebsiella
Sample aureus pneumoniae
Silk 99.9 73.3
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