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Natural Dyeing of Silk Fabrics with the Extract of Leaves of Rose of
Sharon [Hibiscus syriacus L.]

Im Sun Cho and Jeong Sook Lee'
Dept. of Clothing and Textiles, Gyeongsang National University; Jinju, Korea

Abstract : The natural dyeing industry has been faced with increasing demands of constant needs for environmentally
and body friendly clothing products among modern consumers. Natural dyeing has attracted attention as a next-generation
technology in green textiles. Dyestuffs need to be diversified for technological development activation in order to meet
the increasing demands for natural dyeing. This study extracted dyeing solutions from the leaves of the Rose of Sharon
(the national flower of South Korea) and investigated its dyeing properties for the development of various natural dye-
stuffs. This study investigates the dyeability of silk fabrics with Rose of Sharon leaves extract. Optimal conditions for dye-
ing of silk fabrics with the extract of Rose of Sharon were 40°C/80 min and 90°C/60 min with 100% concentration. Looking
at the results, it showed the best K/S value at pH3, Sn pre-mordanting and Fe post-mordanting. Color fastness to washing,
dry cleaning, rubbing and perspiration was good at grade 4-5 or 4. However, light fastness was observed in grade 2. In
aspect of functional property, it showed an excellent result of 90% deodorization rate. In addition, its proven functionalities
(deodorant properties) will help to produce high value added environment-friendly products. Those findings demonstrate
the possibilities of the Rose of Sharon as an environment-friendly dye.

Key words : rose of sharon (F33}), natural dyeing (%
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v e 2R wol AL AUTHKun et al, 2012).
F3shs 73 3~5m7kA Ak, tll 492~59 Zof o

o] E7] AlAste] AR (EFER; L s A2 7)) 9A
=go] Foll £E2 EI—E— @A ok FEsle] ASY e

BN (el A3 A5l e Aol w93 #hd =
e 2R Zi°1 ol %, YA, #el JdEel w2

o S ek, el Go] Eohbe A7l FRANE 7
Fo= 59 xgol] o) BRE /RACE UIEID), 54
HHCBRIPIT 1S e g2 w4
A@Eeele 9 o) Dol vk, T ApE Hska
] 2318l Qe FF SHol e o} @ g
EEEREEDE

ralelek; 1990 395olE F33le] oo 14%_% Hes T
= 3o, 196073t s S=F7] wE 33 4 ut
A UEelu o2 s AW ZoE dEA Uk 1930
Ao 7k TRRAAE) o= ofdde A&stia ol 3
b AFHHEOE AMES 71Z0] QiTh
2015).

SEuEtel Fate] oA 2458 ol
71t &l st kel uEd
71t &5 A7, o <54
xotate] 1483]7F AFHAh F
E 93], 7I& 83, 4 73], drj= 53],

AF= o] £t A T!FJ

~

“Rose of Sharon”,

fom Hgsle] Fi
A8 F3F FF3le
F27F S5
513], 422 50
71ERT-9
keaart JE A= vt
;%E}(Chm et al, 2007). 84 oI A3, MAFT Ee= AP
5, B0, A, A7 3 %‘% A A7 £Y, F5 &
g &50] Ao HAZ ARGE L Utk F33) kg gk &
A ATelMe BeAE 2], o sl a3t e
Zo & VERHATHChoi et al., 2007; Yun et al 2001).
AP Fg3sle] <, £7], 29 FE2E9 AL v
w3k A3 QlofA Eﬂ'iiol‘:(ﬂavonmds) shako] 71 Wk
ThLee et al,, 2015). 3k Se}Hwo|= &3 Gt Z3lo|
ATHE 234 D‘reur A% 141011~ A9l sdsA vt
Ah(Yoo et al,, 1996). Ze}H o]t F=A] s3HEe] %3
ozA LSS gHHoR 11171 Slo] wojd k3l 7%
gupoleis, AT 2 Y Gt AUtk(Lee et al,
2015) e SEHo|E A= AR BEadS 245}
3, o AFsHAY ZrsE ARE 4 JH(Cho, 2010).
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2.1 Al 9 Alef

2.1.1. FA

2 Aol AMgE 3l o HYAEE G |
FaEYE AFA AFUE 6720014 A dFges HHHE]
Ue A FY T3t deleFgst o

ANF T thyr Az3te] ARSIt

tlo

2.12. A&
NEE AT AEGEHAL TIRISAZE AZ)E AN
e EALS Table 13+ 2t}

2.1.3. AlF

Aleke w1991 tin chloride(SnCl,), aluminium potassium
sulfate(Alk(SO,), 12H,0), copper sulfate(CuSO,- 5H,0), iron
sulfate(FeSO, 7H,0) 5% AH8-3I%ith

2.2. PAlo| M=

T3k o 13.880kgs AP A &2 A=R7|(FO-
600M, (FHAIC|LENE o]83le] 100°ColA 1AZF Axsl] 4
& 3470kg®] T2} ols AMESIIT

171} A FEL 73t A 2.730kg? 80LO] FHRTE AR
FZ71(W71A /2= Qg 220l WAL 100°CoA 8AIZE 207 &
SF kg = FEIA. 12k FEH T3}
A 0.740kg I F=FHF 21LE VIR ¥ F 100°C
B F28 A3 4509 FAL S : <
50% A sl 4L 2250 FAS FAFE 100%E A
Aato] A ARSI

lj]_ == o}] o

b45s

2.3, ¥t ofy

G [REM 7| (KSL-24Perfect, L 3FHS Al&-51o] F4)
sixict. w9 Azs AR (Fe, Cu, Sn, ADE AREIA] SH]
1:1000014 "9EE 5%(o.w.f), TIEL% 60°C, WFAI7F 305
z7o® M (g Al -Ax-FA A%, olst Pret

Table 1. Characteristics of fabrics

Fabric content Silk 100%
Weave Plain
Thickness(mm) 0.12
Fabric count Warp !
Weft 41
Weight(g/m®) 5342
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Computer Color Matching System(UltraScan PRO, Hunter
Lab, USA)S AR8-8le] 9 AR Ao F5 gl o
gt A& NS 43¢ T Kubelka-Munk?] (1)l 2]
3 K/SEhe 7T 2 Al The) 2.

K/S= (I-R% / 2R (1)
where, K : absorbance coefficient of dyed material
S : scattering coefficient of dyed material

R : reflectance

FAg A&l FHA AL Computer Color Matching
System (UtraScan PRO, Hunter Lab, USA)2Z x, y, z4te
Z431al, Munsell 44 MO0 2 H, V/C, CIE Lab Az}
o 93 L* a* b*Z ZAslch.

2.5 MRz =

251 AlgAZ =

AEAZ=E KS K ISO 105-CO1:2012(40£2°C, 30%,
0.5% ISO SOAP)l ¢JA3l Launder-O-meters A-&-3+ ok
k=

252. =EtolEElY A=
Co)ZF Y AT EE KS K ISO 105-D01:2010, &4 HZ
Z 294, Launder-O-meters AME-3te] Ad & =313t}

[\

53, 4FAIE
FAFEE KS K ISO 105-B02:20109] &} Xenon
Arc(5782)) o2 AlFsI T

e

254, npEAZE
A EE KS K 0650:20119) &3F] Crockmeters ol
&) ZH 3T

255 BAFE

DA EE KS K ISO 105-E04:2010(37+2°C, 4X17h)oll &
sto] Aha dvte] Al@ZEzbe] HEA] e o] 2AY
(Gray scale for color change)x} ©]9 ¥ AU (Chromatic
transference scale)® 71511t

26. 715 SH@FM, &S2Y)

2.6.1. 234

23 S AR (NH;) 7Rl F3led A8
Z}2Fe] 10cmx10cm 2710l Fujdog AEd &%= 22°C,

~

5

!

TE] §Re oj&et HEES] FHAF e

)

o 517

FE 52%9F 1,000mLe] §7]9] ¥EUo} FTE= 500ug/mLE
FAt] 304, 60, 903, 120%] A7l R Zp7he] 4F]
&8 STk 2FEe] ANtE T 2 (2)0F .

A
where, A : Gas concentration of blank

Deodorization rate(%)=

«100 Q)

B : Gas concentration under specimen existence

2.6.2. F+t73

g4 S-S KS K 0693-20119] el F3led Al
Bhal 3 = A (Staphylococcus aureus, ATCC 6538)3 |9
(Klebsiella pneumoniae, ATCC 4352)°19, & #raxge] At
A2 oo A3t k.

S

A-B

Bacteria reduction rate(%o) x100 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. 1. Effect of dyeing temperature on the K/S values of silk fabrics
dyed with rose of Sharon leaves extract (60min).
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Table 2. Effect of dyeing temperature on the H V/C and L*, a*, b*,
AEab, K/S value of silk fabrics dyed with rose of Sharon leaves extract
(60min)

Temp. L a b AE,, H V/C

40 72.66 3.55 20.38 29.17 4.1R 9.63/5
50 75.06 2.57 20.90 27.57 8.1R 9.63/5
60 73.30 2.84 2148 29.30 8.1R 9.63/5
70 72.87 2.76 19.96 2945  79R 9.59/49
80 69.08 297 19.10 3127  7.8R 9.56/4.8
90 65.65 3.08 19.02 34.17  7.6R 9.52/4.7
100 63.08 3.10 19.11 3646  7.5R 9.51/47

tHHan, 2011). A&
oMe 100°ColM 7HE wotout Alde] Alwrt Heid & of
;q. ;g‘%g] _../\1-0] m—/\gsl- 2= 101 90°CE. A%x%o 9\51\

40°CollM AFFe] whom 2

L

2

T AdollM= 40°CSF 90°Ce] 2% 274 H|wLsld '3?3:
F13Y3ISI T} Table 2004 FA2% WH3lol| w2 A& ¥H
AL A HEHE 257t MRS AE el STHsF] A o]

iy
Rolgla BES vehle L' g 25 %ol Wt A%

obd A5ES

oF 471 ULATE a WS red, -a WS green,

*w}# yellow, -b 3+ blue W3S UER=H o', b'3he +3t

< YeRth a3k 2% 3718 A viAlsA F71ela,
H]x

b 2,}5 71 #kol mlAleted H|Sgk Ak Wsls YeRSIT
2. SMA|ZHY| [}= odAHA
—“r%ﬁ} Qo] FEAoT JMAZHe] Wil wlE AXE9]
QAL dolry] sl 208, 405, 602, 80%, 100%, 120
o7 AIZF W3lE Fuh &1 [:100(owf), FAFE
100%, FAL= 40°C, 90°C] ZAolH G213t
Fig. 20114 GAAIZb] M2 Wslel] w2 AZEe] datdy
K/SEre & A EH 40°CoME 807 A4S 7P e 9%
s

FE HAAL, ofF 120 AR Aol mE fRe] fashs
2% & 7F AU 90°C &M ARl wE A
& 20840 AfolellM @Rl YA, 408~1202714]
= Al ARl Skeke Ae SIE S ASith et
A, G AlRte] Sofuis A Sl AA FFE A #
E0AL AFEETHKim, 2013). 015 40°CellM= AAAITE 80,

90°Cellr = 2
X138t

4ze] Bag olF oo Agsll 49

33 MEzo| ME Y

o5t A FEHoR JAFwe] Wl mE AXE] o
A Golr ] fsle] E4] 1:100(0.w.f), FHE 40°C(80
), 90°C(60)e] 27N HAFTEE 20%, 40%, 60%,
80%, 100%= HsIAIA AT

Fig. 3914 dsze] W3l
B, 40°C, 90°C F &&olM BF &

T

o

=9 K/SgHe A
9} K/Sgko] wl# st

fl
HT rﬁ

35 | ®40C
/50T

%__'..;r—:::

2.5 F

K/S
~

o L A 'l A A i
20 40 60 80 100 120

Time (min)

Fig. 2. Effect of dyeing time on the K/S values of silk fabrics dyed with
rose of Sharon leaves extract (40°C, 90°C).
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Fig. 3. Effect of dyeing concentration on the K/S values of silk fabrics
dyed with rose of Sharon leaves extract (40°C/80min, 90°C/60min).
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Fig. 4. Effect of dyebath of pH on the K/S values of silk fabrics dyed
with rose of Sharon leaves extract (40°C/80min, 90°C/60min).

Fig. 4914 ™ 40°C, 90°C 5 @AE =% pH3oIA 713
=2 KSge veElllth o] 22 dake S341 pH3~4e]
oA AfEHe] Folerleh Fgst A Mg Fol27]7H]
o] 24T | FSAHA FAtge] 7P okl Ze® AlgdE
ThHan, 2011). ©]% pH5~117F K/S3te]l F43] 7hish=
A& B 7 Ak ole Magle] pHF W2 AdEjelx A
29] hydroxyl7]7} =R &2 F, vlo]2o = AMfel &
Zap] pH7F Ao M@ Xl FAFETE FolAH Alfe]
et carboxyl”]17} S22 SHASIAL A A9 hydroxyl”]7} 3lE]
Sl Elvk. o A Aol Aae] H71H wide] Frteim,
olbge] Mae} £9 z1slgo] HastEE fFEe] vzl A
S 2 ALEETH(Cho, 1991).

3.5, DHR| o OHIEOl mHE ALy

T3t o FEd0= vidA TR/ 2w e A
A QTS Lok Sl S 11000.w), FlEE
100%, BALE 40°C/80%, 90°C/60%-S] 270 JAL 3}
Aok WA 308, EEE 5%(0.w.f), TIELEE 60°C,

W GA AL Cu, Fe, Sng ARE-3to] Mozt SoidS A
o] A@srt.

Fig. 59} Fig. 6olA w4l &/ = wiggel we 43
o] gAAS KSR AmEm 40°Cet 90°C F &9
oisiA 2] ztele AR FARE A JERITE A
e SnAmidelA 7FY #%3L, Fe>AI>CuSE Hlszeh H3t

Bk e FevidollX 7P #9457, Cu>Al>Sn=

l EP S AU STl 235] FRtgo] i
sidch. dErF AdRet sEH AdE B4R 4L v &
S FAS} Snuld AE|ZgellA iAot AgtEH
7] wWEolgta ALEHTHKwon et al., 2004).
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Fig. 5. Effect of mordanting methods on the K/S values of silk fabrics
dyed with rose of Sharon leaves extract (40°C/80min).
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Fig. 6. Effect of mordanting methods on the K/S values of silk fabrics
dyed with hibiscus flowers extract (90°C/60min).

Table 3% Table 4914 viEA] 2 wjFHby ol mr% AR E]
FMS AwEE Mujd Al Cu, Feollr] L,

a
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O

S gke] Wshb Vﬂ’é}oq Aol ApolE T} Sn
Arjde L 7Hasle] olF95T, a, b BF S8l
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36. 94 ez
F3o 2ol F2N0 AT ANE GUAE 24
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QIR

AFsle] A E A= Table 59 2},

rulm 2 o



520 g FRIYSIBI] A9 4B, 2017H

Table 3. The changes of H V/C and L*, a*, b*, AEab of silk fabrics dyed with rose of Sharon leaves extract by mordanting methods (40°C/80min)

B3

E3 E3

Temp("C) Method Mordant L a b AE,, H V/C

Al 71.54 3.75 20.85 30.36 4.1R 9.63/6.0

Cu 71.29 3.67 20.84 30.54 8.1R 9.62/5.0

e Fe 68.56 2.79 18.14 31.19 4.0R 9.59/5.9

Sn 71.98 3.41 26.14 33.49 4.4R 9.74/6.4

! Al 71.61 277 22.15 31.00 8.1IR 9.63/5.0

Cu 66.34 1.25 20.81 3435 4.0R 9.61/6.1

Post Fe 55.52 0.50 15.22 41.80 3.9R 9.54/5.4

Sn 72.30 3.16 26.37 33.40 8.4R 9.67/5.3

Table 4. The changes of H V/C and L*, a*, b*, AEab of silk fabrics dyed with rose of Sharon leaves extract by mordanting methods (90°C/60min)

&

& &

Temp(°C) Method Mordant L a b AB,, H V/C
Al 66.26 343 19.62 33.98 3.8R 9.51/5.6
Pre Cu 65.01 3.12 17.97 34.23 3.7R 9.49/5.5
Fe 62.58 2.62 16.99 35.95 8.1R 9.62/5.0
90 Sn 63.30 545 23.58 38.81 8.1R 9.62/5.0
Al 65.56 3.48 19.64 34.59 7.6R 9.52/4.7
Cu 62.14 1.93 16.16 3597 3.7R 9.48/5.4
Post Fe 56.84 1.05 13.60 40.07 3.6R 9.45/5.1
Sn 68.61 4.61 20.50 32.63 7.8R 9.55/4.8
Table SO AEAE e WEY 45+, SHE 45552 3.7. 75
2 rsigltt. =elolae R ee edest HEA B 4- 3.7.1. 234
SeHOR st v AR EE X9} S8 A 455+ T8k dlo] FEN e ANF ARw] 23S FRPI
O grialth. B s AW el WE 455 flsted S41 1:100 (o.wf), AT 100%, BHAZE 60, &
HOR $eilaL, Gl AMdol e 45 EOR ¢

8t

2QS Fa) A PP /N F 9L Rolet Amen
(Nam & Lee, 2013).

Table 5. Colorfastness of silk fabrics dyed with rose of Sharon leaves
extract(90°C/60min)

. Color change 4
Washing .
Staining 4-5
) Color change 4-5
Dry cleaning =
Staining 4-5
Light fastness 2
D 4-5
Rubbing Y
Wet 4-5
o o Color change 4-5
Perspiration(acidic) .
Staining 4
o . Color change 4-5
Perspiration(alkalin) .
Staining 4

=]
Mo 90°C ZANA Ao 33 WHE JAsle] AFHAS
gt} A E A= Table 63 7).

Table 62 7F=7AR| ol FEdle] T3 o FEHo=z A
A&l Fuld gt JARES nA 2] £F4S His
Aolt). Alzke] Zzstol wEl ALF&o] 307 86%, 60 88%,
904 89%, 120% 90%°S 2 F7Istal nixE| e vl #2 A&
F BHE R 9lo], 3 RlsiHoldA &F 75 A
22A9] 7S AXNT 4 AThL AFEEth(Hwang, 2009).

3.7.2. &4
T3} ¢lo] FEdom AJAe AXEe] Fgde Hrlshr]
Asted E8] 1:100 (o.wd), BAFE 100%, FAAZF 604, A

Table 6. Deodorization rate of silk fabrics dyed with rose of Sharon
leaves (90°C/60min)

Deodorization Deodorization rates(%)

Time(min) Untreated fabrics Dyed fabrics
30 32 86
60 37 88
90 40 89

120 44 90




Table 7. Antibacterial activities of silk fabrics dyed with rose of Sharon
leaves extract (90°C/60min)

Antibacterial Bacteria reduction rate(%)
activity Staphylococcus Klebsiella
Sample aureus pneumoniae
Silk 0.0 0.0

A2 90°CE7NA A El 33] WHE GAste] Side A
Hsto] A A= Table 73 2tk

Table 7004 33t 9 FEHo=2 G A ES] I+
H7ME $J8 A E A (Staphylococcus aureus)Zt |
(Klebsiella pneumoniae)2] F o5l theh Ao 488 =7
g Aztolrt. wiGA7}F dtdol FES mA AL WXt}
FujEst QAR JdS AEIAT

[¢]

oF Fgsle] A 2 Ay &4 48 53 &8 74
gk AFDe] APATe) FUsH dHES gls AR v
EFJTHKIm et al., 2014; Yoo et al, 1997). g
2 dEoE ANE o o] 7] HEe AES Bsy
3 AT 750 22 Aol BN

7} YtHCho & Lee, 2015). A2 Aol =
Aot BANO 2 S A At BR3P

A},

o o cg

kel 2

fo W ,
o lo

re o —
£

1 o2 po do

b
>
i

LERATE
pHE XA3le] Age AdelM= pH 3014 7HE =& 9
AL B, wiAAet gl = Sn A=t Fe i
HollM 71 =2 GuAS Bt
FAAZEE AEH, AE A2E, =2lolagd Ak
vk A=, §ARE BF 4.5, 4552

1=
(o]
4o

2 AN, 2 WU 5
9z, Gl PAEEATRY Y Tl e 0%

e A%e walv,
dlo e AsE v RS U FEAL olgdte] A
22 AAGN A el o A 2 A 2]

~

5

!

TE] §Re oj&et HEES] FHAF e

)

o7t 521

g A2 AAAAZ B Fssika AREc a9
1} gAlel 5494 Fiol glone olF uskb) 9s Fi
ol 53 BAGAStS] BgGAe] FHATL Basiy
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