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Abstract

The purpose of this study is to examine the influence of the pigment characteristics and changes of the dying properties
and functionality for extracted Curcumae longae Rhizoma using distilled water and ethanol as solvents. Changes in
dying conditions include variations in dye concentrations, dyeing temperatures, and the dye uptake time. The K/S value
was compared with those change factors. Additionally, color changes were observed through a mordant. An
ultraviolet-visible spectrum was used to investigate the pigment characteristics, and as a result, tannin was identified
in the distilled water extract, whereas berberine and chlorophyll could be recognized in the ethanol extract. Hydrolyzable
tannin could also be verified in FTIR analysis, in the distilled water extract. For the ethanol extract, curcumin was
verified through an absorption band of C=C, which is an aliphatic, aromatic spectrum around 1650-1450 cm-1. When
dying in fabrics, the dye uptake increased as concentration of the extract grew, and the optimum dyeing temperature
and time were determined to be 60 C and 60 minutes, respectively. The dyed fabrics’ colors were basically all yellow
colors, and their adjustment in brightness was available depending on the type of mordant. The color fastness was
good in fabrics dyed with either ethanol or distilled-water extracts, except for rubbing and perspiration. Thus, it can
be concluded that by selecting the right extracting method, by proper dyeing, and mordant application according to
given needs, such dyed fabrics can be used as eco-friendly, functional clothing material.
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(Table 1) Characteristics of fabric,
Fineness ) T Fabric count
Fabric \gﬁz};t (C - warp X weft
Warp Weft mm) (inchz)
Cotton 177D 177D 118+1 0.324+0.02 76x70
Silk 35D 48D 45+2 0.12+0.01 150%138
Polyester 75D 75D 61+2 0.1+0.01 100%82
Rayon 50D 75D 48+2 0.11+0.01 135%85
Acetate 75D 100D 6242 0.11+0.01 110x70
Acrylic 144D 144D 96=+1 0.27+0.02 T7x72
(Table 2) Dyeing and Mordanting Conditions,
Concentration Temperature . . Liquor
Method . Time(min) .
(%) (C) Ratio
Dyeing 0.1-1(o.w.b) 20-100 20-100 1:50
Al : 5(o.w.b)
Mordanting u : 3(o.w.b) 40 30 1:50
Fe : 1(o.w.b)
zehe] ol IPRS AR At £ 22 3 FM Y ofy
A ) FA) P F25) 2 ﬂau g ) N N
ARSI R, A8 2R 2250 2282 19.71%, 23 A sF 123 A} FEE T SHT FEES
ANe FEEe) £ge SI%HL B Y Fir 5 o0 ool AHBRTL ARE FEEs ARE
- _ . 35 ool o ==
2o pHE 5502 2A] A3 oleke B0 pH= 2 3Xstd Aoz ARSIt o FEE
58 © 2 =g ZEA zﬁ,u’ Oﬂ%‘%‘ % i=h= /\LVJOE L]— 0.1- 1%(0Wb) /\}'O]_L, %L:_:: 20 Coﬂj‘i 100 C77]-X] 20
]:4_1/]_]:1[_ C Z_]_'Z:l]———‘—o Es ?3}\”]1]/\]2_]:*‘ 20_’—01]}\1 100_’—77]'1] 201_ Z_]—Z%
AT
o2 kel 1:50(0.wb)e] on]= Fez1g7lelx st
2) A FEE) AN F5 29EY B @A v A <Table 24 ik
STt deEs =3 A% FE59 F3% W3t
£ 200-700 nm 37 [l Aol 7l SEdw 4 EEY H A BY
A(UV-VIS  Spectrophotometer, S-3100, Shinco
PN o] odxlzk I =xo =7
Korea)Z o|83le] =435t} A g ARbE A 542 SAI(Color reader
JS-555, C.T.S., Japan)E Ag3le] 3¢l D65, #H=Alof
3 4% 328l A F5 2AEY 0%l e A 00 nmel ] S
AHE-S ZA3}o] Kubelka-Munk )¢l webr] KIS =
SHTS} dges —’.%@ g FE= T2 58 Ay olu) KiSghe o] BHS 234 F 43 =
< glsh] Sl FEE A4E 9 WA HAd BE gato] gagtozm AL A =4o 33 ukE =4
71(FT-IR Spectrophotometer, ALPHA-P, BRUKER,  3lo] m57ks A1A18190.0 0 Munselle] F24] wghd o

Germany)g o83t 743}t

2 Ao] 344 ZF A4 H(Hue), Hx V(Value), =
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C(Chroma)& A1&3te] Ja=Eo] FHNS AE o
v CIE Lab ZAAlol oJ3te] Wxx|4= L', Axxw =4
", b ZA3te] Jerich

(1—R)?
2R
K : Absorption coefficient

K/ S=

S : Scattering coefficient
R : Reflectance coefficient(0<<R<1)

MEHAZ| == Launder-O-meterE AR83Fe] KS K ISO
105-C06:2014, A2S¢]] 3] AEh2% (40+2) C, AErA|
7k 30%, 0.4%2] ECE A4 0.1% I EFS A
g3l Mg & Fristgdet. vkEFAE]EE crock-meterS
ARg3ke] KS K 0650:201101] 5=51e] H7}slict. J371=
T WA 7] (Fade-O-meter, Atlas Xc 2020m USA)Z
AREEke] KS K ISO 105-B02:20159) #A4% 2714 F3}
o] XENON-ARC LAMPE 4 7 ZFx%0 2 2047k =
43t GRAY SCALE+} H|uste] S2dstdct. w==
= KS K ISO 105 E04:20159) =3} w7}8b4ich.

6. 7l5d
1) &4

g4 e 9
aureus ATCC 6538)7} =
ATCC 4352)& 3] o g 01-04 KS K 0693:2011 A&

ol elAste] Al thzdel TS uidste] 18hr
T AR SR A 148 S AT
of3h AT (%) TR A 2ol Asiolnt.

%Mj oL =t (Staphylococcus

o (Klebsiella pneumomae

(Mb-Me)
Mb

the number of bacteria recovered from the

Antibacterial rate(%) = %100

Mb:
inoculated control specimen incubated
Mec: the number of bacteria recovered from the

inoculated treated test specimen incubated

ottjo} 7pAARAHBH-E o] 83t 519 Tedlar bag
o AlEE Yol ©8st ¥ YRYoKNH;) 7k 3LE
gt Wl Ao AlRE 10x10em’ 27| 2 3} z}
7} il 2 ARE A3 F Ao the AE oSt

cvr-C
Deodorant rate(%) = MX 100
Cb
Cb: Blank, gas concentration remaining in

experimental bag after over 2 hours

Cs: Fabrics, gas concentration remaining in

experimental bag after over 2 hours

T %‘«%#9} dere s 77t FE8 F2E9] A9
IR F5 2FEZ(UV-Visible spectrum)S [Figure
1]l vrebict.

T SRT FEES AdEE FEES A5 vl 7HA
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iAol Helf 5 3ol 424nm FelA] kRS
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of| i3 AFHle| sjFsh= S 27t WA vERY A
2 SHT B e FEIS o uekst AEsol

gage 2 4 2lgitk(Han & Choi, 2000).
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[Figure 1] Ultraviolet-visible spectra of Curcumae longae
Rhizoma extracts.
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[Figure 2] FT-IR spectrum of Curcumae longae
Rhizoma extracts,
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[Figure 3] Reflectance curve of natural fabrics
dyed with Curcumae longae Rhizoma distilled
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[Figure 4] Reflectance curve of synthetic fabrics —o—gi[l,ltmn
dyed with Curcumae longae Rhizoma ethanol :::::::\'fjn’w
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[Figure 6] Effect of dye concentration on the b*
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[Figure 7] Effect of dye concentration on the
dye uptake of fabrics dyed with Curcumae
longae Rhizoma ethanol extracts (60 ‘¢, 60 min),
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[Figure 8] Effect of dye temperature on the dye
uptake of fabrics with Curcumae longae
Rhizoma extracts (distilled water extract;

0.5%(o.w.b), 60 min),
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[Figure 9] Effect of dye concentration on the b*
value of fabrics dyed with Curcumae longae
Rhizoma distilled water extracts
(05%(o.w.b), 60 min).
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[Figure 10] Effect of dye temperature on the dye
uptake of fabrics with Curcumae longae Rhizoma
extracts (ethanol extract; 0.5%(o.w.b), 60 min),
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[Figure 11] Effect of dye time on the dye
uptake of fabrics dyed with Curcumae longae
Rhizoma extracts ( distilled water extract;
0.5%(o.w.b), 60 ©C).
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[Figure 12] Effect of dye concentration on the
b* value of fabrics dyed with Curcumae longae
Rhizoma extracts (distilled water extract;
0.5%(o.w.b), 60 ©C).
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of fabrics dyed with Curcumae longae Rhizoma
extracts (ethanol extract; 0.5%(o.w.b), 60 C).



a

Sojjof| = 28 Ao MM Tl J|si

==
TE=E oS = [= o (= So 9

5) W @Al wh2 JMAd AZulH 5%((0.w.b), T2 3%(0.w.b), & 1%(0.w.b)=
. 40 CoA, 3087 Tujy 5 A3}= <Table 3>
gupss 2330 ?é‘.—ﬂ?‘{ 42l oo xmoﬂ e D b1°“4101 T e A <Table 3k
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(Table 3) Color characteristics of fabrics with Curcumae longae Rhizoma distilled water extracts by different

mordanting
g * * * Color
Fabric Mordant K/S L a b H V/IC image
None 1.95 86.64 -8.90 54.63 711Y 8.54/7.35
Al 3.00 83.87 2.77 64.40 439Y 8.25/9.07
Cotton
Cu 5.08 78.68 -4.76 65.68 536Y 7.72/9.16
Fe 431 62.19 5.73 37.57 095Y 6.04/5.72
None 327 80.55 -7.27 53.40 658 Y 7.91/7.32
Al 20.03 63.04 -2.88 65.94 546 Y 6.13/9.17
Silk
Cu 6.49 78.40 -2.79 66.49 467 Y 7.69/9.37
Fe 7.96 58.54 1.91 42.67 321 Y 5.68/6.09
None 1.28 89.26 -11.67 43.49 0.02 GY 8.81/5.70
Al 1.21 82.40 -3.61 35.96 473 Y 8.10/4.92
Polyester
Cu 2.08 82.67 -4.03 49.00 480 Y 8.13/6.78
Fe 244 73.88 -0.31 39.53 356 Y 7.23/5.62
None 1.81 92.16 -14.98 56.71 0.08GY 8.77/8.13
Al 436 81.21 -4.82 69.05 524Y 7.98/9.63
Rayon
Cu 7.62 76.07 -2.18 70.58 463 Y 7.45/9.95
Fe 6.39 60.67 8.09 44.64 054Y 5.89/6.90
None 444 88.83 -18.67 54.80 2.08GY 8.76/7.48
Al 6.17 88.71 -18.25 67.26 091 GY 8.75/9.17
Acetate
Cu 7.06 91.02 -18.72 71.59 0.78 GY 8.99/9.72
Fe 11.38 85.77 -14.46 71.59 928'Y 8.45/9.75
None 2.38 94.27 -18.00 60.17 0.20GY 8.95/7.72
Al 3.08 87.09 -13.23 58.76 939Y 8.59/7.87
Acrylic
Cu 6.07 85.11 -12.49 70.36 839 Y 8.38/10.88
Fe 6.08 81.77 -8.36 66.61 673 Y 8.04/9.18
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(Table 4) Color characteristics of fabrics with Curcumae longae Rhizoma ethanol extracts by different

mordanting
) o « * Color
Fabric Mordant K/S L a b H V/C image
None 11.73 77.69 6.79 83.80 224'Y 7.62/12.42
Al 591 73.43 3.10 64.41 295Y 7.18/9.41
Cotton - E—
e -";-’-':.-'
Cu 9.71 71.81 5.13 71.24 253Y 7.02/10.46 _::;_,‘-_f, !
Fe 7.64 54.59 8.76 39.55 003 Y 5.29/6.16 -
None 23.55 76.30 5.64 94.74 279Y 7.48/13.89
Al 19.95 72.31 3.27 83.94 334'Y 7.07/12.10 =
Silk - —
Cu 23.22 68.67 -4.47 78.31 586 Y 6.70/10.91
Fe 19.78 47.21 10.07 46.24 025Y 4.57/7.25
None 6.20 88.41 -7.37 78.20 456 Y 8.6/11.95
Al 2.94 83.36 -4.28 57.34 484'Y 8.20/7.95
Polyester
Cu 3.67 78.92 -0.06 56.83 360 Y 7.74/8.16
Fe 4.53 67.84 3.54 45.28 228 'Y 6.61/6.66
None 11.03 88.33 3.27 100.67 317 Y 8.71/14.61
Al 10.22 74.8 427 78.95 291'Y 7.32/11.53
Rayon
Cu 13.13 70.18 4.94 74.45 272 Y 6.85/10.90
Fe 10.54 53.02 10.94 43.99 9.57 YR 5.14/6.99
None 20.89 80.45 6.53 102.81 262Y 7.90/15.12
Al 27.68 71.80 7.35 89.30 230Y 7.02/13.20
Acetate
Cu 31.02 64.17 4.11 79.38 324 Y 6.24/11.60
Fe 23.60 32.73 13.34 28.02 6.83 YR 3.18/5.21
None 14.74 90.91 -10.44 100.27 6.72 Y 8.98/13.69
Al 7.46 80.50 -5.20 73.35 545Y 7.91/10.22
Acrylic
Cu 7.42 85.58 -8.81 79.05 6.55Y 8.43/10.88
Wiy L BT
Fe 8.56 70.47 -0.09 60.96 405Y 6.88/8.70 wazre -:i'lf:f"
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(Table 5) Colorfastness of fabrics with Curcumae longae Rhizoma distilled water extracts

Cotton Polyester

None Cu Fe None Cu Fe

Color change 4 2 2 23 23 34

Cotton 4 4-5 4-5 4-5 4-5 4-5

Washing Fastness

Stain Wool 4-5 4-5 4-5 - - -

Polyester - - - 4-5 4-5 4-5

Light Fastness Color change 1 3-4 1 1 1 1
Dry 4-5 4-5 4-5 4.5 4.5 3-4

Rubbing Fastness

Wet 4 4 3 4 4-5 34

Color change 4-5 4-5 2 4-5 4 4

Cotton 4 4 3-4 3 2-3 4

Acidic
Stain Wool 4 4 4 - - -
Perspiration Polyester - - - 4 4 4-5
Fastness Color change 45 45 2 45 4 4
Cotton 4 4 3-4 3 2-3 4
Alkali

Stain Wool 4 4 4 - - -
Polyester - - - 4 4 4-5
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(Table 6) Colorfastness of fabrics with Curcumae longae Rhizoma ethanol extracts

Cotton Polyester
Color change None Cu Fe None Cu Fe
: Cotton 3 3 2-3 3 3 4
Washing Fastness ;
Stain Wool 2-3 4 3 4 4-5 4-5
Polyester 4 4-5 4-5 - - -
Light Fastness Color change - - - 4-5 4-5 4-5
, Dry 1 2 1 1 1 1
Rubbing Fastness
Wet 3-4 4-5 3-4 4-5 4 4
Color change 2 2-3 2 3-4 4 4
o Cotton 4-5 4-5 2-3 3-4 2-3 4-5
Acidic :
Stain Wool 2 3 2-3 2 2 2
Polyest 2 - - -
Perspiration olyester 3 3
Fastness Color change - - - 3 3.4 4-5
Cotton 4-5 4-5 3-4 3-4 2-3 4
Alkali Sin_Wool 1-2 3 3-4 1-2 2 3-4
ain
2 3 3-4 - - -
Polyester - : . 3 34 o
AFAZEE AE, ool tRE 47 ooz § B <Table oo eItk SR5 $5% AHzel 4%
T3k 2345 YEiH AT T Al ek A3 BE ARlA
Zagol 0%z Jepith dles $5% AAze] A4S
47158 Aol thelie W QAEANE 95.7%2 ¥l
WA w2 AHAEE Heov, EE]ddiE P EAA
Al
b #Ey = 3.6%e) Raave ek APl Y |
e FRF FEEY S 2250 W, Zejdx AR A4S 0%, ET=E ANxe] As- 7.7%2] It
B] Ao et 3 F A (Staphylococcus aureus)  daEe B FAS YERA] X3k Aee] A
7} #|E7HE(Kiebsiella pneumoniae)e] &4 A& Zx o Hd APl E SHT FE=olxe el

(Table 7) Antimicrobial abilities of different conditions of Curcumae longae Rhizoma on cotton and polyester
fabrics against Staphylococcus aureus and kiebsiella pneumoniae

Dye Conc Reduction of bacterial(%)
Solvent Fabric . )
(%. o.w.f) Staphylococcus aureus Kiebsiella pneumoniae
Untreated 0 0
o Cotton
Distilled 0.5 0 0
water Untreated 0 0
Polyester
0.5 0 0
Untreated 0 0
Cotton
0.5 95.7 0
Ethanol
Untreated 0 0
Polyester
0.5 3.6 7.7
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(Table 8) Deodorant abilities of different conditions of Curcumae longae Rhizoma on cotton and polyester fabrics

. Dye Conc o
Solvent Fabric Deodorization rate(%)
(%. o.w.f)
Untreated 44.5
Cotton
o 0.5 68.5
Distilled water
Untreated 16.5
Polyester
0.5 25.1
Untreated 44.5
Cotton
0.5 81.5
Ethanol
Untreated 16.5
Polyester
0.5 17.4
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