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resource was investigated for wool fabrics.

Abstract In this study, the efficacy of Amaranth(Amaranthus spp. L.) as a natural dye

It is known that a large amount of

flavonoid and anthocyanin colorant are contained in leaves and stems, as well as red

flowers. The optimum condition of dyeing was 1.3% of dye concentration(o.w.b.) at
100°C for 60 minutes, resulting the K/S value, 23.43 and R Munsell color on the

wool fabrics. Al, Fe,

Zinc and Titanium were used as a mordant.

The mordant

improved the dye uptake, regardless of the mordant type and mordant method. The

pre-mordanting method was more effective than the post-mordanting method. Al
pre-mordanted fabric showed the highest K/S, 30.02. Light fastness and washing

fastness were high in grades 4-5 and 5, and rubbing fastness was good in grades 4
and 4-5 in dry condition, but low in grades 2-3 and 3 in wet condition. The dry

cleaning fastness was excellent in all 5 grades.

However, the alkaline perspiration

fastness ratings were low in grades 2-3 and 3. The results show Amaranthus spp. L.

colorant can be used as a functional natural dye for wool fabrics.
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B 7o) A8 AR Azt A, mUE 100% 2AES
ARgSIICn 1 B4 U5 Table 13t gty Ao ARG
ofufdA MAL BobAZ2 J19l(http://www.naturaldyeing.
kr)sto] ARSI on A= Aluminium potassium
sulfate(AIK(SO,),- 12H,0), Ferrous Sulfate Heptahydrate(Fe
S04 7H,0), Zinc acetate dihydrate((CHsCOO);, Zn-2H,0),
Potassium titanium oxide oxalate(C4K;09Ti-2H,0)S AR5}
it Sodium hydroxid(NaOH)x} Citric acid(CsHy(OH)(COO
H)3H,0)& AHEsto pHE 245l

2 HAM gl K|

QAL 8] 1:400]4 HALE 60~100°C, AlZF 40~70L., 5
T 0.1~1.6%(o.w.b.), Z12]11 FoMO] pHE 3.0~11.002 H3}
AIZIHA] AQ)M 1A |(Infrared Rays Dyeing Machine,
Model KSL-24 KOREA SCIENCE CO. LTD, Korea)E AHgs}
o] 3Pstet.

gL =% 3%(o.w.f.), 60°C, 308, 28] 1:400]|A] Aluj

o
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Table 1. Characteristics of wool fabrics

23 G U M 54 =
A A]go] BH FAFE ARPA(Color-Eye 3100,

4> 73l 540nmo]|
£7%F 3 Kubelka-Munk2o]
oJ3f) FAFF K/SEHS AMEsHgIch E3h mHAe CIE LY, a',

B gy

b"E &7J5ML Munselle] AAHH), BE(V), A=(C)E 574
sttt
K/S = (I-Rf/ 2R (1)
where,

R : Reflectance
K : Absorption coefficient
S : Scattering coefficient

24 HMA=|E F7}

NEHAg] == ANErA]& 7](Launder-O-meter, Type LHD-E
F, Atlas Electric Devices Co., USA)S ARR35to] AATCC
Test Method 61-19899] 1AWo] Z3lo] 200mlol] ZAIAA]
0.37%5 21 40°CollA 4583t NEsHIH.

tatolZeld A7 == AATCC Test Method 132-1989 1A
o] #35t9 A EA]7](Launder-O-meter, Type LHD-EF,
Atlas Electric Devices Co., USA)E AIEsIon Al@HE&
Perchloroethylene &A] 200mlof €1 30°CojlA 30& =9t
A2l & HAxsHYcE B Es AATCC 150 met 4d 9
A7) Qs "o 747} 30'<t AR & AR =AY
(HS-255, Hanwon Soway Co., Ltd, Korea)o]| 7F=lslo]
38+ 1°CollAl 6AIRE /Al Al P es PR E &
J7](Crockmeter, Model CM-5, Atlas Electric Devices
Co., USA)E A83to] AATCC Test Method 116-19899] &
sl AxeF &5 JHiOlA 27 103] opE AES shyioh
QlabAz| == AATCC Test Method 16-2004 Option 30 &
st YgA]@7](Xenon Test Chamber, Q-Sun Xe-1-b,
USA)E AMgsto] 71Eotd A& 15~17A, ofZAY 125~140
V, 74 2=+ =3ud(blank panel) 2&=Al2 F7J5Ho]
AATCC 169 94 63°C, 7S = 30%2] Z710)4 20117t
SENL TS

Z7to] Age 3 Ve wae Jeo] AA|Ugray

. Fabric density Weight Thickness
Fabric Weave R
(wxf/5cm?) (g/m?) (mm)
Wool Plain 142x136 102 0.25
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Figure 1. Effect of dyeing temperature on the dye uptake of
wool fabrics(1.0% o.w.b., 40min.).
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Figure 3. Effect of dyeing time on the dye uptake of wool
fabrics(100°C, 1.3% o.w.b.).
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Figure 2. Effect of dye concentration on the dye uptake of
wool fabrics(100°C, 40min.).
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Figure 4. Effect of pH on the dye uptake of wool fabrics.
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Table 2. Effect of pH on H V/C and L* a* b* value of wool fabrics

pH H Vv/C L* a* b*

3.0 6.2R 2.1/7.5 20.77 30.20 10.76
5.0 3.0R 2.8/9.7 27.50 41.92 9.77
7.0 2.7R 2.8/9.8 2793 42.56 942
9.0 2.7R 2.8/9.6 2774 41.96 894
11.0 3.0R 3.6/7.8 36.15 33.64 10.33

FeHo] pH wHsto] whe FAGA Alge] Hists otw]
5l otin] 1:40, AT 100°C, ¥H=w 1.39
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Figure 5. Effect of pH on L*, a* b* value of wool fabrics.
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Figure 6. Effect of pre- and post-mordanting on the dye
uptake of wool fabrics(dyeing: 100°C, 1.3% ow.b, 60min,
mordanting: 60°C, 3% o.w.f, 30min.).
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Table 3. Color properties of dyed wool fabrics depending on mordant type and mordanting method
Mordant K/S H V/C L* a* b* Sample
None 2343 24R 2.9/100 29.25 43.90 68 Rl |
A 30,02 6.4R 2.0/7.4 2025 2971 e ||
Fe 2538 53R 2.3/7.6 2253 3134 cos [P R
e Ti 28.05 6.1R 22/81 2196 3311 1215 R
Zn 2784 4.2R 26/93 2552 3962 121 [
Al 2710 33R 2.9/105 2847 4549 1
Fe 2364 3.5R 2.8/9.0 2754 3899 1076 ||
Post: Ti 2436 34R 2.9/102 28.80 4399 1261 FO
Zn 2553 27R 2.8/10.0 28.09 4328 9.60 -
Table 32 o o] T AAWSIE Amus| ojsle] @Rl ZvlSlEA AALe ulAalgc) SujRllAE Dol
Munsell®] AAHH), H=(V), AH=(C )9} HunterQJ L, a" b'& A AR 3R] i
Uebd otk 1 AT 2% R, 82 of£e RARIT.
Quje A2l L 2925, & 4390, b° 9.682 L}E}wq A9 33 )T B}

ODﬂ}\_ﬁoﬂ}\ %0 AL e A oln [H__H,_K%O

20] 7

Ag DAL 46.0, a" 24.0, b’ 46.4)@‘/‘“4 H]ﬂoﬁo o &
4 U 42 A g S YA £ Hijedo] R
CF Yot Awst Woron] WS el s BE 0

Aol o oo %51 Al Aufg2 a'gko] 20.252 HobA
dae Al AuigolM= Zn tiEAI7E Foigo] vish

ofuleta Mao] @M AEg BIP| AshA Fue

CELTIE

AAIsig) o]

(o.w.f.),

o]

aystoact.

ujge

Hu] 1:40, 100°C, @M= 1.3%(0.w.b.), 60=20lA]
Al, Fe, Ti, Zn TIEAIS & 3%
1:40, 60°CollA 308 Mujdat Zojde 242t

Table 4= Auj@at Sojdol] o 2 - Alg - 0P 48]
Table 4. Light colorfastness, washing colorfastness and rubbing colorfastness of dyed wool fabrics
Washing Rubbing
Fastness Liaht - -
|
Mondant 9 Color in in
change Wool Cotton Dry Wet
None 4-5 4-5 45 s >
Al 5 4-5 4.5 4 3
e ° 4> > 4 23
Pre-
Ti 5 4-5 4.5 45 ]
n 5 4-5 4.5 45 ]
Al 4> > 5 5 5 4
Fe 4> > 5 5 4 4
Post-
Ti 4-5 5 5 5 . i
Zn 4-5 5 5 5 4 s
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Table 5. Dry-cleaning colorfastness and perspiration colorfastness of dyed wool fabrics

Perspiration Perspiration
Fastness Dry-cleaning p‘ : P .
(acidic) (alkaline)
Color Stain Color Stain Color Stain
Mordant change Wool  Cotton change Wool Cotton change Wool  Cotton
None 5 5 5 4-5 4-5 3-4 4-5 3-4 3
Al 5 5 5 3-4 4-5 3-4 2-3 3 2-3
Fe 5 5 5 4-5 3-4 3 3 2-3
pre-
Ti 5 5 5 4-5 3-4 2-3 3 2-3
n 5 5 5 3-4 4-5 3-4 3 3-4 2-3
Al 5 5 5 4-5 3-4 2-3 3 2-3
Fe 5 5 5 4-5 3-4 3 3-4 2-3
post-
Ti 5 5 5 3-4 4-5 3-4 2-3 3 2-3
Zn 5 5 5 3-4 4-5 3-4 3 3-4 3
TE UK Zyoltt. dutdoz AAGME dgHEwof Fo|ot. FA2 100°C, MAsEs 1.3%(o.w.b.), 6020]4
Fokst Mol ofufetA MlA= SojdolA JFHR| =0t 4-5 119l BAHK/S 23.43)2 UERo] zAo] @M RHJZ
seo2 =ofon Mujd jEAY FFoll TAYCl dFA & 4 Qo Al Fe, Ti, Zn UjEAQ] ool F=IFo] n®
2ot b5go® mfe L5t AEgl e 455, 4-5 7ot on ojauie Aujd wiwo] Sujgect fFubAo]
sEos £2 ZAWE Egon MujdE: fojgo] & 5 At E35] Al Mufge] =0l 30.2002 7 A S7tst
seoz gitdo|Qt). Rl e AR HEjoM = 455 Aot dFHR e} NEHR e 4-558, 55HCR 1j¢ =
4-55g808 Q45190 AL HEjoA oA 2-35F, 35 ron iR e xR AHjoMe 455, 4-5582=% &
o2 o|do] Aajls & 4 it otgon A AEjoM= 2-353F, 353 2= o|¥o] Alst
Table 5= Ayt ool g =e2fol3a]dut & A Aot cefolFeld Aes 2% 55920 Ufe 51
L5 Forst ZAijo|tt. srjo]Zely A== Age] HahY o] Ty & d2les =X gofon 5o dze] © HEle 5
o] JroA W& begoz mfe 2Lsiicy J2ju & A =2 AV G A=) vlsl Yol 2-353, 35vo= FItE
= W FrEIR0 AV © AR ofEe] 97 oiEA Act.
o] 557 U 0fFe Aol ARTglol o] Qo] = 4-551, O|%Je] ZupzHE oloftA HAMAE o]8st nxlZo] ¢
He 3-45g0Itt. & HRee Rujd A&7t 4-553, 3-4 Ao Rdst AM 2 opdet migAIe] FRe} whof wet
soo2 mjgst A 2et vlwsto] Ao HIPE ASS & 4 FRFFo] 2435 RAIGY AGS IS 4 Ay A A=
ARt RIS AFESHE AlRoAe d2E] & HIr 552 celo]Feld A=t 46t FAAFAM2ZA {888 =
AMd & A= o) vs) Hol 2-353, 35822 FUIE QI SHALE.
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