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Abstract

This study examines the effects of Evening primrose on colors, color fastness, and the antimicrobial
activity of dyed fabrics. The results are as follows. The dyeing conditions of Evening primrose on cotton
and mercerized cotton were optimized at 50°C, 60 minutes, and 200% (o.w.f.). In addition, Evening
primrose dyeing on silk was determined at 90°C, 60 minutes and 200% (o.w.f). The pre-mordant
concentration of chemicals of cotton, mercerized cotton and silk was optimized at 1% (o.w.f.). The post-
mordant concentration on mercerized cotton, silk and cotton was determined at 1% (o.w.f) and 3%
(0.w.)), respectively. The mordant methods (such as pre-mordant and post-mordant) were slightly affected
on the hue of dye-fabrics. Wet cleaning fastness of cotton was improved by post-mordant; otherwise, the
wet cleaning fastness of mercerized cotton and silk was improved by a pre-mordant. The dry cleaning
fastness of cotton and silk was excellent regardless of mordant methods. The dry cleaning fastness of
mercerized cotton was improved by a post-mordant compared to a pre-mordant. The antimicrobial activity

of Evening primrose-dyed fabrics was shown at 99.9%. The excellent antimicrobial activity of dyed fabrics
remained after the mordant as well as wet and dry cleaning.
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Table 1. Characteristics of fabrics
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FE 200%(0.w.£)2 F2 A] K/SFolTh.
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Fig. 1. Effect of dyeing temperature (a), time (b), and concentration (c) on K/S values of cotton, mercerized cotton
and silk fabrics dyed with Oenothera odorata jacquin.
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Fig. 2. Effect of pre-mordant concentration of chemicals on K/S of cotton (a), mercerized cotton (b) and silk (c).

A FAL B0 K/S3he Sl ol Hls) Al Alu)
H-& 1.748), Cu Ao 92 1.87H], Fe A 9-2 3.134)
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L6189, Cu MufH2 1.444), Fe AvjEL 16490, A
Afe Fulgel nis) Al Aujgde 1.458, Cu vy
F2 2.048), Fe Al A2 2,664 Z7}13k00).

<Table 2>= FAANHAE o]&-3+ Avfg A L, a*,

b*3ts} H, V, C3F At}

Al, Cu, Fe Am]E Al &, A48t |, A4 /9] Lk
Fojdol vl Az Mgl ) BRIt RolA|
= Aoz eyttt Al Cu Avjg Al &, mAis
A9 a*3rd b2 T 5L 3 -a, +b(green-
yellow)d gl X814t 28y Fe A Al +a,
+b(red-yellow)d ¥ o2 Wst= ATt 7A4-F2] a*gtst

Table 2. Effect of chemical pre-mordant and post-mordant on L, a*, b*, H, V, C values

LNon-mordmt ~ : Fremordant
- il = Cu
L 86.03 794 76.53
a* -0.59 -1.09 -2.47 1.46 -1.89 -1.02 0.03
Cotton b* 13.38 21.51 25.75 5.57 20.21 19.37 347
H 2.70Y 3.47Y 4.56Y 7.50YR 4.06Y 3.61Y 2.94Y
\' 8.48 7.80 7.50 4.67 8.24 7.41 5.56
1.73 2.95 3.51 0.88 2.66 2.65 0.48
L 83.37 ,74.82 75.47 56.85 74.22 66.57 47.52
a* -0.31 -0.21 -1.42 1.81 -0.10 -0.31 0.01
Mercerized b 17.45 267 24.99 8.75 23.03 20.79 3.06
cotton H 2.57Y 3.03Y 3.90Y 5.26YR 3.26Y 337Y 3.78Y
v 822 7.33 7.40 5.52 7.31 6.49 4,61
C 2.36 3.18 345 1.36 331 2.92 0.43
L 70.01 66.62 62.51 38.45 68.39 61.14 39.23
a* 2.36 0.53 -0.52 4.46 1.96 0.99 -0.13
Silk b* 21.18 22.84 27.01 6.87 23.23 23.69 517
H 1.05Y 2.79Y 3.74Y 5.26YR 1.75Y 2.74Y 4.50Y
\'% 6.83 6.49 6.08 3.74 6.54 5.78 3.81
C 321 3.26 3.82 1.35 3.59 3.58 0.73
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A, W45 |, 2459 Habe Al Cu, Fe 3914
A Zolga FA% v2 Vel |, wAE |, A
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obx] Hxrt el A0 Z VEsith H, mAigt |,
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~-Al
9+ - Cy — 9r or R am—
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g ! e 7 z 7 e .
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3r pro - = 37 ~o-Non-mordant 3r ~o-Non-mordant
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Fig. 3 Effect of post-mordant concentration of chemicals on K/S$ of cotton (a), mercerized cotton (b) and silk (c}.
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Ao, gtol& e midA 2 Mfo 2R BA A=
glol yellow= Ueht SFAAEe AA9e gelst Fujed A, BAdRY N8R EE AE3 5 2
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AT Al Cu 3uig A AHE 2HLe A3l
3. HMAHR T #AGol 45H, Fe 014 A 35722 FrlEUs
)3 $ABAY ZASATE Al Cu, Fe $99 A

1) MErdR| =

<Table 3>-<Table 5>¥ B@o|Zol] 9§ H, viA
st A, 24H G4 Al mGA (AL Cu, Fe) 2 ml g
HEL, Feiehel b2 1, 3, 53) A F Ngasis

Aol

<Table 3>0A] Fujg A] H
3o #Aglo] HEE 45
FOZ SAGAT Wz o e AEsisd 73
glol 4, Al, Cu Avig A 455, Fe A} E Al
2-3F LB TaEet ol Fe Avld A GAE
70 R AaE o], Hge os) WEs eFH A
o AT AT o AEg o) wAglo)
TGN 35+, Al, Cu, Fe Amj A} 455302 3

Aol AEEE A

Foluh, A}l A] 4-5%
A

AME 2GS AgHSd #AG0] 4-55FLF, F
Wl 35l Bl = A

<Table 4>l Foid A] wAlst HAdfo] Mg
Az E3gdd AR HET 3457, Al A
g Al 55, Cu, Fe A E A 3~55FL2 Fo4g
I fARSHA Y FEAT AL Fe Al A] W E
29 AE3lgel AARol 3~45+, Cu Al Al
35HOE RS T A AY A AAHEA
b AL AME A AR 29 AEr ol #Aglol
4-5%5F, Cu, Fe A A 455208 S @sw)s
FAFSF AV G E AT

Fued A, HA 3 HARY Mg s 13] g
T HE 4-5TF0, 3, 58] & § 2 45HOR 7

Table 3. Effect of mordant method and type on wet cleaning fastness of cotton

1 cytle —[
Mordant Mordant ; E
method type Fade

Non-mordant 4 4 3 4 3
Al 5 4 5 5 4 5 4 4
Pre-mordant Cu 5 4 5 4-5 4 5 5 4 5
Fe 5 3 4 5 2 4 4-5 2 4
Al 3 4 5 2-3 4 5 2 4 5
Post-mordant Cu 3-4 4 5 3 4 5 3 4 5
Fe 3 3 4 3 3 4 3 3 4

Mordant | Mordant
method type
Non-mordant
Al 5 4 5 3 4
Pre-mordant Cu 4 3 4 3 4
Fe 4 3 4 3 4
Al 5 4 5 4 5
Post-mordant Cu 4 5 5 3 4 5 2 4 5
| Fe | 4 | 4 | s 3-4 4 4 34 4 4
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Table 5. Effect of mordant method and type on wet cleaning fastness of silk
Mordant- - Mordant . , '
method type _
Non-mordant 5 4 5 5 4 5 5 4 5
Al 5 5 5 5 4 5 5 4 5
Pre-mordant Cu 5 4 5 5 4 5 5 3 5
Fe 4-5 4 5 4 4 5 4 4 5
Al 5 5 S 5 5 5 5 4 5
Post-mordant Cu 5 5 5 5 4 5 5 4 5
Fe 5 5 5 5 4 5 5 4 5
NE (G~ FAFBIAY BARE. Al Fe ¥ gle] Al, Cu, Fe Al A] 55H02 54T}
g A HEE 0 HLE eIl BAGlol 45+, Fojd Al WA R EgolEEdAs Ee 2ol

Cu FE A 4~55F02 FolgdusaH)a FA181A
G ESIT AL Cu T Al AT 0 F-S Mg
ol BAIQle] 557, Fe Aulyg Al 4-55F02
Fulh (455)F FAFEAY g E A

<Table 5> ZA4F2] NFAZ == AE340
#Age) HEZL T4, Al Cu AmE Al 555, Fe
Mg Al 4-55F2 2, Avd Al AFees Euda
FrAREATE Al A E Al HEl 2 © -2 A ERgl o
HAGLO] 4~5%F, Cu AvlF A 3~455F, Fe Al
Al 45HOE Fold(@~555)H FABAY iy
At} Al Cu, Fe w8 A] AWE 292 A3l
Aol 55F2 2 A GEHE)T SdstHth

S Al AR AEAE = AE3g] dA
ol MEE sEaoE, PAGEE) FYIAY
W= AT Al Cu, Fe A4 A] HHE 292 A
3140l BAIYl0) 4-55F, AME 998

2 FuE@EH)H FARAY dE AT

5ewS

2) E2jo| 22| YHR =

<Table 6> 2gtolZd] oJdk |, mAist W, A
F G2 Al W AA (Al Cu, Fe), Mg - A, F91)
o 2 1, 103 =elFEd 3 =oAL
Aol

<Table 6>NA T A] BA-f9] =o|ZEdA
e =dfolFed 3l #Aglol HEE 455,
A E Al STFLE AT WM E 9ge =2
o] 233 FAY o] Al Cu AvlE A 5EFO
2 EQT Fe Al A 345702 Fojg Tt
ZA3lH . AYE 0 Fe =gto|F Y3l A
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<Table 6>oA Fod A WA s} HWA{] =ato]
F9 A s =atolEE|Y 3ol #Agle] WE
£ 5%, AdE Al 55FeR STk ArE Al
Hl Lol AT 0 HL SEFOE St

Tl Al HA 3 AR ERlolEYY AR EE
zEtolEEd 3ol FAMe) WEE Al FE A
4~5%+, Cu, Fe M9 A] 55502 97383t Al
Cu, Fe T A Ay} AW 0 QL =eto]F e
J3lgol #AAGlo] s5eHFLE 3
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ANy o HL =ato|ZE Y3l #Agle] 55FL
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Table 6. Effect of mordant method and type on dry cleaning fastness of cotton, mercerized cotton, silk

1 cycle 10evele
Fiber Motdant Mordant Stain : o
method type Fade Fade
Cotton Silk
Non-mordant 4-5 4 S S 4 5
Al 5 5 5 5 5 5
Pre-mordant Cu 5 5 5 5 5 5
Cotton Fe 5 4 5 5 3 b
Al 4-5 5 5 4-5 5 5
Post-mordant Cu 5 5 S 5 5 5
Fe 5 5 5 5 4 5
Non-mordant 5 S 5 5 5 S
Al 5 5 5 5 5 S
. Pre-mordant Cu 5 5 5 S 5 5
Mi‘g;g‘lfed Fe 5 5 5 5 5 5
Al 5 5 5 4.5 5 5
Post-mordant Cu 5 5 5 3 5 5
Fe 5 5 5 5 5 5
Non-mordant 5 5 5 5 5 5
Al 5 5 5 5 5 5
Pre-mordant Cu 5 5 5 5 5 5
Sitk Fe 5 5 5 5 5 5
Al 5 5 5 5 5 5
Post-mordant Cu 5 5 5 5 5 5
Fe 5 5 5 5 5 5
3) YAAEE FOF FFEHUL, Al Fe Tl Al 25528 5
<Table 7>& SutolRe] o7 B, BAsl W, 24 At BYSAT, Cu A Al 45FO2 FPHT
94 A1, AL Cu, Py, I RACL FAD) weh B drds gBAREE W, WA By
o me dFhEE Aol FE o] Audrct Frjgel Bla FEHUL,
Hafo dBAsses Tl A 359, Al Cu A A4fE Andy Fald 2T Fuidel e
UH":’ A 15FoE FojgEy 7“‘0}%;&; Fe Al Atk =8 Cu FolE Al A TR BAglel o
AL 4BF o)L R BMEST, Al FHIE A 25 FAH =L =R
_‘-?.k. Tha sl Cu S Al 45H 0.2
HRoW, Fe Fuld A 35Fo 8 U(E}"’Lb} 4. Bad
WA 8 WA G0 AR AR EE Tl Al = Al
Cu Al Al 15FC2 VEIYT, Fe *ﬂﬂﬂ"é }\1 45 1) S0} A gl i M|B0) [HE gy
Ho2 FAHU, Al Fojd A 15FoE e, <Table 8> @gto| 2o 2jg H, Mg &, 24
Cu T A 35525 FAEULH, Fe Tl Al Fo g A, s BA(AL Cu, FeyE 83 A, Frf
25FoE Fajdst FYant g 9 53] Alg, 108 =gtol2Ed & a4 2
AdRe dEAHEE TG A 255, Al A ojtt.
A A 25FoE Fulda 2d89 T, Cu Mnacg AI <Table 8>ollA] &, Mt W, A4 fe] dade F
15308 Fuld Bt i on, Fe 2Amg A 4 o Al 99.9%2 EA VERSTE wEba Eute| ke
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Table 7. Effect of mordant method and type on light fastness of cotton, mercerized cotton, sitk

"~ Cotton 3 1 1 45 2 4 3
Mercerized cotion 2 1 1 4 1 3
Silk 2 i 4 2 4

Fastness method . | A

Non-mordant 99.9 99.9 99.9

Al 99.9 99.9 99.9

Pre-mordant Cu 99.9 99.9 99.9

Fe 99.9 99.9 99.9

Non-washing

Al 99.9 99.9 99.9

Post-mordant Cu 99.9 99.9 99.9

Fe 99.9 99.9 99.9

Al 99.9 99.9 99.9

Pre-mordant Cu 99.9 99.9 99.9

. Fe 99.9 99.9 99.9

Wet cleaning fastness

Al 99.9 99.9 99.9

Post-mordant Cu 99.9 99.9 99.9

Fe 99.9 99.9 99.9

Al 99.9 99.9 99.9

Pre-mordant Cu 99.9 99.9 99.9

. Fe 99.9 99.9 99.9

Dry cleaning fastness

Al 99.9 99.9 99.9

Post-mordant Cu 99.9 99.9 99.9

Fe 99.9 99.9 99.9
FHRY P EANE FFH0) $4FL AT % hYAAS B3] DolFo] AARAY A}
T S715EE s AR 71 s AETLRH

Eg FANEAE o] &5 4, Fuld # 108 W
2 A g =o)ged ¥ S BF 99.9%E
S8 WA S 2 Ao s et

wEhr ggol o] ¥ W, wixst W, AdH 4
A Al EBolRS £ FaAdE A Ag
stk

IvVE B8

£ de] BAe W, vias v, A Gl @tel

G A GAAE AR, A ol A
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