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Dyeing Properties and Ultraviolet-cut Ability of Dyed Fabrics
with Petasites japonicus Extract

In-Ryu Choi and Mi-Sun Joen'
Dept. of Clothing and Textiles, Sungshin Women's University
(2010. 10. 25. 442011, 1. 11. A=A 2011 2. 7. AIEA L)

Abstract

It is well known that the Petasites japonicus has been used for a long time medicine for the treatment of allergic
diseases such as lacquer poisoning. However, the exact components and dyeing properties of its effects is still not
known. Therefore, the purpose of this study was to investigate the dyeing property and ultraviolet-cut ability of
silk and nylon fabrics that was dyed variously with the Petasites japonicus. The Petasites japonicus extract was
done by boiling with distilled water at 100°C for 1 hour. As mordanting agent, we used Aluminum potassium sulfate
(AIK(SO4); - 12H20), Copper(Il) sulfate pentahydrate (CuSOs - 5H,0), Iron(I)Chloride (FeCl, - 4H,0). The best
K/S value of dyeing temperature and time, all the fabrics were 100°C, 90min. Silk fabric was dyed yellow(0.8Y
7.6/2.2) and nylon fabric was dyed reddish yellow(10.1 YR 7.4/3.0). Silk fabric and nylon fabric was changed
greenish yellow on mordanting with CuSOs + 5H,0 and FeCl, + 4H,0 respectively. And the colorfastness of washing
and dry-cleaning was improved by using mordanting agent(4 ~5 grade). Ultraviolet-cut ability(UV-B) was showed
more 90% in dyed nylon fabrics.

Key words: colorfastness dry-cleaning(E2lo]Z 2]y A2 X&), dyeing property( §414), mordanting agent(mj ¥
A, K/Svalue(3£H 28, Petasites japonicus(2)), Ultraviolet-cut ability(RF2] 4 FE3).
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LAZEFE T 0% ABsto] Agshech @ F
F FpHE 552 UEht ofby gRE S4E 9.
3) NE A

& 9% AE AEe KSK 09059 7
(100%)2F L& WEZ(100%). Ad Yd22=
G= W9 25 pHYF 5.59 ofA
AEol AHY Amol gl 2

o & Aol AFRE 0] gLt AR
22 (Table 1)3 7t}

{Table 1> Characteristics of the Fabric Samples

Fiber Density Thickn Weight
ckness el
content | Weave | (Threads/Scm) 2
0 (mm) | (g/m)
(%) Warp | Weft
Silk Plain | 276 192 0.11 25.1
Nylon Plain 57 54 041 136

QA Aol A T SR

4) A%}

A 2+ Aluminum potassium sulfate (AIK(SOs), -
12H,0), Copper(ll) sulfate pentahydrate (CuSOs -
5H,0), Iron(IT)chloride (FeCl, - 4H,0) 522 T+ 3
FolH, 14 A= A&kt
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lo
fu
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W9 2L G4 LI00OR do] FUEHE
RESE M FE M LE 10T, G AL
0O stol G T FE A2 Fohgy
o= st WAL AL Cu, Fe 59 3R

£ AR AHS ﬂ ot EA BEE S%(0.w.HE

st &) 12002 S0TeIA] 3087 Relste] 4
AT F A Az aw.

3) WK A B 53
E3F A (Spectrophotometer X-rite color i 7 Ben-
chtop)E ©]&-3to] Des FH 10° AJofo] Al FHRFAL

&S 24311, Kubelka-Munk4| & 25 g ZH %
(KIS At

K/S=(1 —R)’/2R

EEE, wj A Aol % M W @ A
AYE AY o @uEel A4 WSS 343
5t & Munsell M A H V/C

CIELAB XA o] L*, a*, b*= B AE*abE At
=33l

L*=116(Y/Yy)"” —
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A19d 413 Zolg - AuA 99

oy, v: 2T dlo) Al AR 3223 29 NIR SPECTROPHOTOMETER(VARIAN, CARY 5000)
i (% WARE) ojn, A2 HEAH A AAStL EFFEAE

Yo 2323 st Al & gHak whatH e 3 S s EHE AM g dEHE EESA
A2 29 WE (% WA o] = ZE|(holmium oxide filter) 2 AM-&3}o] u}AL
HAst B As)A THelectrolytically perforated

a*=500[(X/X)"” —(¥/¥y)""] screens) 2 o] &bl Bk HAS HAGT) o)
b*=200/(Y/Yy"" —(2/2,)""] AW 210l 290nm ~400nm S A8 Snm T3 w9
AE*ab=[(AL)+(Aa) +(Ab)]" 2 FABIEA AR AdH EHgS 24dn

th& Ao o)A stel Asatsiet,
a* CIE LAB XM A 9] red-greenZo]A 9] =

A% A28 AEEO0)-100- 494 F 3h(%)
b* CIE LAB ZEAIA 9 yellow-blueZ o] A o]

EPARS m Zaf 3 o
3. oM 22T By} Y KON AiTkg Bl Eo s}

N 20| e HAYL B
L5 BE AR GMYL dolrr]
1) M& A== sto] 252 40T, 60C, 80C, 100CE A

KS K 0430 ISO 105-C06°f &]# 3o B 7151 H| 1:100, A AJ7HS 302 = .
oh AISFEEL 40070, AEAZHE 302, 04% & DS o9 2Edoz Qs 4, AR 2ud

zﬂlll("&%—iﬂ“)% *}118}0% dstion, Ad A= (K/S)E HERH T zolt
¥z paetel 94 A exsb Loty uhet BE N B KIS

/\]7} u o 15 7\74_4 H] =l 2o A 7] A AL 7eHe ¢oF 42 gith B YdEe A

2 udtste] Fa A2 $HE A F A oA Kisgrol aA sk,

12 H~Iﬂ-1

ol 2k A%
ot AEH Y] e AT YR e gt 04 3 o SHA AR #A4 11F 0] EMXWM w2 Wol
7 £E M Mo 9AGte] H7HeET) M AR7E Aol A7) witolet AztETh whetAd

BE A5 AN LxE 100CE A3t
2) Eejo| 22d AZ= (Table 2)= @AM %o 2 AXED} YI&
KS K 0644 1SO 105-D010] 97 3}o] H2E 2} Aol L* a* b*Z UElW Aot} of7]A L*e
o AHAYAT AFeL AFHEE Yo HE HEE, a* red, —a*s green, b*= yellow, —b*:=
Zaogal Ao weAZl thE 7ol o &9
EAE AAY A4 gHAZ T EAL FTlo A 5z
ZAA HEAG 23 3|4 Mol vauste] HE] ik
8 Z4ster. Adel Bd ¥ B8PS AR - |
A@gAe A e %XﬂOﬂ 2 E3AA .
S HE FZ YN MR E AFESte] &A1Y M | =
e wgste] AFHY BEAT &4 0s /
e Y G55 At #7]59 0
407 60°C 80°C 100%C
3) XIQIM xjEre Temperautre(<T)

AR AEY A A& A F-2 KS K 0850: <Fig. 1> K/S Value of Fabrics Dyed by Petasites japo-
20099] o)A 3s}e] AAEITE =47 7]= UV-VIS- nicus Extract at Dyeing Temp. (30 min).



100 w9 FEdo] o3 A& FAMAT A AT BAEa et
{Table 2> Change in L*, a*, b* of Dyed Silk and Nylon e
Fabrics at Different Dyeing Temperature 4 —e—silk
nylon
Sample Tem;:elature L o b 25
() » 2
40 871 | 112 | 110 X 15 /
i 60 856 | 127 | 115 D_:
80 83.0 1.81 11.9 i
100 80.8 223 12.7 30min 60min 90min
40 8.1 | 221 | 122 Time(min)
Nylon 60 86.4 291 14.1 <Fig. 2> K/S Value of Fabrics Dyed by Petasites japo-
80 83.3 4.12 15.53 nicus Extract at Dyeing Time(100C).
100 78.8 4.27 17.2
{Table 3> Change in L*, a*, b* of Dyed Silk and Nylon
blue Wk olujsteh, AZET JYR mE QA Fabrics at Different Dyeing Time(dyeing temperature 1007T)
S=7F Zepghol whet 7 gAY LA & e Sample | Time(min) | L* a* b*
wolA i Qlee & o Aok 53] AAE2 a* gk 30 82.5 1.84 12.3
1L126] 4 22302 AA reddisha] 2] L b*ZHS 11.0 Silk 60 808 | 223 12.7
oA 1272 HAA Z7}3}o] yellowishdt MAro g 90 77.0 2.81 14.8
Hel7be S & o Ak B3 A2 45l 30 81.8 3.26 15.5
T AN owyl Labyto] uel zZF GMEZ o] L7k Nylon 60 78.8 427 17.2
5 HEET WAL, a*ghe 221004 4272 F7} 90 752 | 546 19.0
5t red WBFO 2 bl Q1A b*FFE 12.204] 17.2

2 FUstol AAEH Hlwsto] FE reddishdt
o

Ao Ao a7 9
3 30 min, 60 min, 90 min E¢F AHZd T FTHY
2 (K/S )& UrEHH"*E} CFig. 2>o A B upot

Zro] A9 AL 30 min A7 A] K/SFko] 0.87, 60
min 2 & A K/S%,EO] 1.00, 90 min x| 2] A] K/SZ}o]
1.632.2 90 min A A] 7} =& K/S{ ez =
Aesieh. Wbl ha AE Aae 48 s K
2ol 714 £ 90 mino] A AHolet AR E L,
X]]/]—f(] o:Mn /\]7]—0 @11%_,] HQ].7}-‘—-/\‘]0] olo
Dz AAYHM AZFC 2 60 min o]4o] Asirtal
RS

B2 =0] 72 30 min A2 A K/SEto| 1.64,
60 min A 2] A] K/SZFo] 2.09, 90 min &2 A] K/S
Zrol 3.050 % 90 min A& A 7} =& K/SFL

2 245t nebd g AF 9ae A% o

= K/isgtol 7Hd £2 90 mino
Y, AyA 01}\_1'4 A
=x0] 9omg A
o] Agstrtal At et
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] JYEHEE L*gto] Ztaste] H=r} Ll—ol.z:]

T, arghat begt wE 23 Fohekel yellowishdt

A WAL, bt v we) B AHE 14.80]
Hg] bdEo] 19002 27 t yellowishd& &
a Sleh

3. DA 2! nid diHoy| [} FHHAH B3]

(Table 4)= A4 F Al, Cu, Feo] Fujd A&
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{Table 4> Change in L*, a* b* of Dyed Silk and Nylon Fabrics by Mordanting

Sample Method L* a* b* Munsell(H V/C)
None 71.0 2.81 14.8 0.8Y 7.6/2.2
Al 71.6 1.86 14.1 1.5Y 7.7/2.0
Silk
Cu 70.2 -0.34 13.9 5.2Y 6.9/1.8
Fe 63.1 222 15.6 2.1Y 6.2/2.3
None 752 5.46 19.0 10.1YR 7.4/3.0
Al 80.0 2.64 17.3 1.5Y 7.9/2.5
Nylon
Cu 774 3.25 17.0 0.9Y 7.7/2.6
Fe 64.7 0.73 135 3.7Y 6.3/1.9

o Azstg.

AXEO FujdE WX 4= 77.0, a*3H 2.81,
b*7r-2 14.8, Munsell 7k 0.8Y 7.6/22% ZHE 3
th Al Sl A WEA 2T} 77.6, a*FHE 1.86,
b*ZIe 14152 Fojd 2ot g v 23 =11 a*
Zre 2 ol g2 yellowish® 2% 59131 Munsell
2 1.5Y 7.7/2.001¢le}. Cu FHj g oAM= =4
7F 70.20190 3, a* ke —0.34, b*7FS 1392 e
U PR ek o WAl a*gho] —4kel gree-
nish yellow2 =4 ¥ ¢lct £33 Munsell ghS 5.2Y
6.9/1.80]31th Fe Zuj ol Al HE=2|47} 63.10]9
a1, a* ke 222, b*ZEE 15602 HEX| L7 Foj
g HE T} wo] WrolA Munsell 7H0] 2.1Y 6.2/2.3¢1
greenishdt yellow= &% & ict

UUE) BuQE BEASE 752, a*ghE 546,
b*7rE 19.00. 2 =A%, Munsell ko] 10.1YR
7.4/3.091 reddish yellow® LEFGTE Al oo
A HWEZ 7 80.0, a*hS 2.64, b* S 1732 F
T §E7F a5 wobHAL, a*gld} b*glhol
2= vrobA] Munsell gF 1.5Y 7.7/2.09] 92 yellow-
ishz SHEqUth Cu S ol A= F=A 57} 774
o]l a*ZES 3.25, b*gre 17.002 e} Lo
FEET Yeb o gL, a*ghd} brglo] W2 9
& yellow= =4 H qic}.

E3 Munsell ZF2 0.9Y 7.7/2.60] 31t} Fe 3uj
Aol A HEAL7F 647011, a*gk-S 0.73, b*gt
2 1358 HEA49 atgho] Fujgdxrct Tol
FolH 1 Munsell ZFo] 3.7Y 6.3/1.92] greenish3t
yellow= =4 = ¢ich

{Table 5> Colorfastness to Washing of the Various
Fabrics Dyed with Petasites japonicus Extract

Washing Fastness
Sample Color Staining

Change Cotton Silk
Silk (None) 4~5 4~5 4~5
Silk (Al) 4~5 4~5 4~5
Silk (Cu) 4~5 4~5 4~5
Silk (Fe) 4~5 4~5 4~5
Nylon (None) 4~5 4~5 5
Nylon (Al) 4~5 4~5 4~5
Nylon (Cu) 4~5 4~5 5
Nylon (Fe) 4~5 4~5 4~5

4. Mg Azle

(Table 5= v AA F57of w2 =
574 Adtolth. 459 A edwel W A
ot WE Mo gt A=wofA FujdEe} v
E W A5 o OR oY AuE J4H
I, YdEA 29 A" AFmoME 24z
& Asmel MM izt Aoy Fuid
Eoh AR BE 4~555 oFOR ot 2
AEo me FE2A2 A A=l 2 AA
A

é".:&

d

BUN

5. E2lolE2ald HEx

(Table 6)2 wjGAo] w2 =ato]Zay AF
Lo 54 Amoltt, ALY EpolEEd AF
wolA Rl el BE WH RN BE 4~55F
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{Table 6> Colorfastness to Dry-cleaning of the Various
Fabrics Dyed with Petasites japonicus Extract

Dry Cleaning Fastness
Sample - —
Color Change Testing Liquid
Silk (None) 4~5 4~5
Silk (Al) 4~5 4~5
Silk (Cu) 4~5 4~5
Silk (Fe) 4~5 4~5
Nylon (None) 4~5 4~5
Nylon (Al) 4~5 4~5
Nylon (Cu) 4~5 4~5
Nylon (Fe) 4~5 4~5
SR fdt 2yE SAHLN YLdEHEY =
ghol 22 AF oM E FrlgEet BE mj g
oM HF4~5THoR St AR S ]I

6. XM XItHE

(Table 7)< w2
o] Ao A A&
A UV-AY] z}u}%
EAAE 70% o
o] A&

{Table 7> Ultraviolet-cut Protection Rate of the Various
Fabrics Dyed with Petasites japonicus Extract

Sample UV-R UV-A UV-B
Silk (4 3£) 71.8 70.3 713
Silk (None) 72.5 69.7 81.5
Silk (Al) 75.2 70.1 82.5
Silk (Cu) 714 75.2 84.6
Silk (Fe) 84 82.6 88.7
Nylon (¥ 3Z) 69.6 67.4 75.8
Nylon (None) 87.0 86.1 90.2
Nylon (Al) 87.4 87.2 91.2
Nylon (Cu) 85.9 85.1 88.8
Nylon (Fe) 91.4 91 92.7

12) A28 g, AT, oW,
(2006), p. 267.
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