O] 7L 813 4]
A0H #2325, 2008
<AFTE=E>

J. Kor. Soc. Cloth. Ind.
Vol. 10, No. 2, pp.242-248(2008)

wZ| FHES 0|SE FUTIB MY U J|5Y
e
Adeisla s el e

The Dyeing Properties and The Functionality of Fabrics Dyed with
Chelidonium Majus Extract

Young-Hee Park
Dept. of Fashion & Clothing, Kyungnam University, Masan, Korea

Abstract : This study was aimed to find whether the Chelidonium majus which grows naturally in Korean soil and has
a various medical ingredient is valuable as a natural dyeing material and to examine the functionality of Chelidonium majus
extract. As the test result of dyeing colorfastness, colorfastness to sunlight was 1st grade for all the dyed fabrics. The
colorfastness to laundry for discoloration showed from 1st to 4th grade and that for discoloration showed from 4th to 5th
grade through all the dyed fabrics. Colorfastness to perspiration, rubbing, and drycleaning showed from 4th to 5th grade
through all the dyed fabrics. In the result of antibiosis test, the dyed cotton fabric showed the bacteria reduction rate of
99.0% for Staphylococcus aureus and Escherichia coli evenly when washed one, three, and five times, The dyed silk fabric,
when washed one, three, and five times, showed the bacteria reduction rate of 99.0% for Staphylococcus aureus, but didn’t
showed the significant bacteria reduction. As the test result of sun protection test, in the case of the cotton fabric which
was dyed but don't use mordant, after one-time washing, S.PE(Sun Protection Factor) showed 20.4, the interception rate
of UV-A showed 94.3%, and that of UV-B showed 95.2%. After five-time washing, S.PE. showed 14.3, the interception
rate of UV-A showed 90.0%, and that of UV-B showed 93.2%. In the case of the silk fabric which was dyed but don't use
mordant, after one time washing, S.PE showed 30.5, the interception rate of UV-A showed 95.9%, and that of UV-B
showed 96.9%), after five-time washing, S.PE showed 31.0, the interception rate of UV-A showed 95.6%, and that of UV-

B showed 96.7%.
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Table 1. Characteristics of the fabrics
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A A2 WZA 100g T HEE 70 miet SFF 30 miE
7¥ste] 24X7F AR & A AL rotary vacuum evaporator
(LABOROTA 4000, Germany)S ©]&3}9 2% 40~60°C, 3|
AEE 60 rpmollA] 407+ 7% SF3te] oF 20 mle] FHS
FE3IAT

ANRZE 1300 SH]o)A] ALolr] /\]7_0,”6‘}0:1 40~60° cg F 1
A 3087 FA 9 wwksle] ATt JA gl ugle
38] WMEG T FRE] l510] nite] @ Bake sl 2
o AX3EA

223, g
W AA 2 Fuld, FAEE](CuS0,5H,0), 3HakAI13
(FeSO,7TH,0), FAHdF1]5 A (Al(SO,);), W HHKA(SO,),
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EAZ) WSOE H, VICE PSS, CIE Lab A3l
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o},

AE,, = /\/(AL ) +(Aa ) +(Ab )

Yarn number

Fabric counts (thread/5 cm)

Material Weight(g/) weave
Warp Weft Warp Weft

Cotton 20Nec's 16Nec's 141 135 100+5 plain

Silk 2.3tex 2.3tex 276 192 272 plain
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UFAZE=E KS K 02189 5531 Fade-O-Meter(Model :
Xenon arc CI 5000, Atlas Electric Devices Co., U.S.A)E
ARgslel s, AEFAE| =S KS K 0430 A-19] &
3t Launder-Ometer(Type LHD-EF, Atlas Electric Devices
Co, USA)E, "I ZAIZ+ KS K 06504 =3t
Crockmeter(Model CM-5, Atlas Electric Devices Co.,
USA)S, & ZAIEE KS K 07159 3l AATCC
Perspiration Tester(Model PR-1, Atlas Electric Devices Co.,
US.AE AMEsle] 2439t =elolEeld A== KS K
06440 F3le] HEZ Rl 28 A2 24319
o}

22.6. 344 =4

PR Fitde o) A A B0l 2
AFoZ AR Al KS K 069300 &3k & 7
S =A3IA e, Staphylococcus aureus ATCC 653844'

m:{o ol

Escherichia coli ATCC 25925 AR5
Bor C or B ; c_ A
* Redution Rate (%) = 5 x 100
Bor C or 7 c
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B HE F HSAKE [0] @S F SANe] AldHezRY
AR At

C: HE ¥ HFAL [0] HF F 2] iz zid
AL At

227 XM xfotd X

A2l A FS AS/NZS 439900 ko] skl om,
UV Transmittance Analyzer(Labsphere Co. USA)S ©]-&3}¢]
Xenon Arc FHO=E 280-400nme] A} mH GooA =}

Table 2. L*-a*'b*, H(V/C) and E,, values of cotton and silk fabrics
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dyed with water extracts of Chelidonium majus

Mondant H(V/C) & AE L o b H VIC AE,,
Untreated control Cotton 91.3 0.8 -3.0 8.4Y 9.0/1 -
Silk 89.6 -0.5 23 0.6P 8.9/0 -
Non-mordant Cotton 80.7 -1.6 23.7 7.5Y 7.7/3 28.9
Silk 71.9 3.0 43.7 52Y 7.2/6 452
CuS0,4-5H,0 Cotton 76.8 -5.1 22.4 1.9GY 7.6/3 29.8
Silk 66.9 -6.7 30.5 2.2GY 6.6/4 36.7
FeSO,-7H,0 Cotton 76.3 -2.9 23.3 93Y 7.5/3 30.6
Silk 58.6 2.8 27.3 3.9Y 5.8/3 40.0
AL(SOy); Cotton 76.3 2.7 26.4 8.8Y 7.6/3 332
Silk 71.0 1.2 39.2 5.9Y 7.1/5 41.3
KA((SO,), -12H,0 Cotton 77.6 22 25.9 8.1Y 7.7/3 32.2
Silk 72.5 1.2 37.9 5.7Y 7.2/6 39.5
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Table 3. Colorfastness to light and washing of cotton and silk fabrics
dyed with water extracts of Chelidonium majus

Colorfastness Colorfastness to washing

Colorfastness

. taini
o light staining

fading

Mordant cotton silk wool
cotton 1 1-2 4-5 - 4-5
Non-mordant silk 1 23 45 4 -
cotton 1 1-2 4-5 - 4-5
CuSO4SH0 silk 1 23 45 45 -
cotton 1 2 4-5 - 4-5
FeSO, 7H0 silk 1 34 45 45 -
cotton 1 1-2 4-5 - 4-5
Al
2(504); silk 1 23 45 45 -
cotton 1 1-2 4-5 - 4-5
KA(SO) 12H,0 o 1 23 45 45
om, 7 99 A M AFEEL 23570 E YEldo 2N
H AFE vlE] 15FA 25F =& 23E BTk 0¥
HAro] Aole Wt A AIPE BF 455307 52 5F
< B4
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2 7ML 59E ENon, RS =E CuSO,5SH,0M 94
2 FAES} FeSO, THOM AT FAZI} 457 282
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Table 4. Colorfastness to perspiration and rubbing of cotton and silk fabrics dyed with water extracts of Chelidonium majus

Colorfastness

Colorfastness to perspiration

Colorfastness to rubbing

acid alkaline

) staining staining dry wet

Mordant fading fading

cotton wool  silk cotton wool  silk
Nommordant cotton 3-4 4 4 4 4 4 45 45
on-morda silk 45 34 45 45 34 45 45 45
cotton 3-4 4 4 3-4 4 3-4 4-5 4-5
5H
CuSOySH0 silk 4-5 3-4 4 4-5 3-4 4 4-5 4-5
cotton 4 4 4 4 4 4 4-5 4-5
FeSO, 7H0 silk 4 4 4-5 4 4 4-5 45 4-5
cotton 4 4 4 4 4 4 4-5 4-5
AbLSO; silk 4-5 3-4 4-5 4-5 3-4 4-5 4.5 4.5
cotton 4-5 4 4 4 4 4 4-5 4-5
KA “12H

(804), 12H,0 silk 4-5 3-4 45 45 3-4 4-5 4-5 4-5
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Table 5. Colorfastness to dry cleaning of cotton and silk fabrics dyed
with water extracts of Chelidonium majus

Colorfastness to dry cleaning

Colorfastness

Cotton fabrics Silk fabrics
Mordant fading  staining fading  staining
Non-mordant 4-5 4-5 4-5 4-5
CuSO, - 5H,0 4-5 4-5 4-5 4-5
FeSO,- TH,0O 4-5 4 4-5 4-5
Aly(SO,); 4-5 4-5 4-5 4-5
KA((SOy), - 12H,0 4-5 4-5 4-5 4-5

FAH 54 A77} Brsje oA,

3.3. guizlZe| &7y

B Ave WA FEAS o8 | AExe] g9
B3 ois] AR R S YIRS T O REREo v
Eol EAlske dAFFA Staphylococcus aureusS}t Escherichia
coliz FAELRE o] &3t

] AP oo 27t 2%‘%9] A& FAALE st
o] MFAE HsHA] TS AFER sl
AERSIG w2t Al st ]E v GA XWV | 3ol
e FEFE At daZA) FE9 GAE 2 ZA Y 3
dEHE A ET] iAol

Me3lgol M2 M Staphylococcus aureus®} Escherichia
colidl it &<+ Ald A3} Table 63 o] UElsT]

W oA APzl A9 MER Staphylococcus aureusSt
Escherichia colio W&l A FEe] A4 AlFE FFE&S
99.9%32.01, 53] A} Fo= 99.9%S AL AUt A
G AlF o] Zoll= Staphylococcus aureusll W= Xﬂ
APdEl 99.9%, 53] AE Fol= 99.9%E A5k AR
Escherichia coli®ll tI8|X= I3t Fas)e HolA] gk

3.4. PAME|Zo| XtelM et at

AR At AR et wiAAE A2 o2 Tl
A AHETE AP ol mdAl A7 AL AR
Foll WA= FEE ARSL WA FE0] d¥E 1 A
Ao Ao At 2IE AR sl

A FEEE QAT A= AE A2 Sl mE
Ao A ass AFe 43 Table 7, Table 83 2Tt

HA AR B, Al ze] ARl A A4t
7.9, UV-A x}gkgo] 82.9%, UV-B x}ehe 88.0%el H]sl
Tl G4 AElEs AAGEe] A A7t 204, UV-A
Aphgol 943%, UV-B7F 952%= A5 7IEo=® & uf
oF 3uj7b BT 33 Ag Fols Aol g A5t
15.0, UV-A7} 91.9%, UV-B7} 952%, 53] A& Foll= Apct
217} 14.3, UV-A7}F 90.0%, UV-B7} 932%= AEx]z]<]
B7h woldeE A 37t Yo AL 9loy UV-ASH B
o] AEEE 90%C1 S FAGL ATt

A Az A, Al AR A A= 3.9,
UV-A 2Fehgo] 63.5%, UV-B 2Fhg 76.8%%el HIs i
A A ze AR AEAFTE 30.5, UV-A 2jehgol
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Table 6. Bacteria reduction rates for cotton and silk fabrics dyed with water extracts of Chelidonium majus

Fabrics Cotton fabrics Silk fabrics
Bacteria one time laundry three time laundry five time laundry one time laundry three time laundry five time laundry
Staphylococcus aureus 99.9% 99.9% 99.9% 99.9% 99.9% 99.9%
Escherichia coli 99.9% 99.9% 99.9% - - -
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Table 7. Sun protection factor of cotton fabrics dyed with water extracts of Chelidonium majus

Fabrics

Cotton fabrics

one time laundry

three time laundry

five time laundry

Mordant UPF (SPF) UV-A (%) UV-B (%) UPF (SPF) UV-A (%) UV-B (%) UPF (SPF) UV-A (%) UV-B (%)
Untreated control Zs(; 82.9 88.0 - - - - - -
Non-mordant 204 94.3 95.2 150 91.9 93.5 145 90.9 93.2

(15) (10)

(10)

- AL A AF]A 315-400nm - - ARl A B: ZF2]A 290-315nm

Table 8. Sun protection factor of silk fabrics dyed with water extracts of Chelidonium majus

Fabrics

Silk fabrics

one time laundry

three time laundry

five time laundry

Mordant UPF (SPF) UV-A (%) UV-B (%) UPF (SPF) UV-A (%) UV-B (%) UPF (SPF) UV-A (%) UV-B (%)

Untreated control ?12 63.5 76.8 - - - - - -
30.5 299 31.0

Non-mordant 29) 95.8 96.8 20) 95.6 96.7 25) 95.9 96.9

- A2 A &AM 315-400nm ¢ AF)AB ;AR 290-315nm

3 A Xegt AlFEe] AAAFrE oF 10871 o1 R
< & T AATk 33 AT Fo| G AIFE AL 2pEA]
FE 299, UV-AE 95.6%, UV-BE 96.7%= UEREOH, 5
3 Mg Fo (RAFE 310, UV-AE 95.9%, UV-BE=
96.9%= W& =& ATES Bk
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B 53] Alg A ol 2k AFr) o 1501402 i
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4.8 E
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