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Natural Dyeing of Cotton Fabrics with Rumex crispus L. Root
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Abstract

The natural dyeing of cotton fabrics with Rumex crispus L. root extract was investigated. The

dyeability of Rumex crispus L. root extract was evaluated with conditions of concentration, temperature,
time, repeat-numbers, pH, mordants variables, methods of mordanting, color fastness and antibacterial
activity, etc. The maximum UV-visible spectrum possessed absorption band of Rumex crispus L. extract
appeared at 274nm and 336nm. The amount of dyes extracted was increased with extracting concentration,
terperature and time. The K/S value increased with increasing dyeing concentration and repeat-numbers.
The K/S value increased with increasing dyeing temperature and time, the exhaustion was saturated in
90°C and 80min, respectively. Surface colors of fabrics dyed with pH 3, 7, 11 exiract were RP-R-YR-Y
range. The light fastness and washing fastness showed good results in Fe-mordanted. The dry cleaning
fastness appeared more than 4 grade. Rubbing fastness was better in dry methods than that in wet
methods. In the result of antibacterial activity, the decrease rate was 99.9% to Staphylococcus aureus
with the dyed fabric of cotton.
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3) Alet
%-F1|F HHHaluminium potassium sulfate, AIK
(SO4)2 * 12H,0), 32+ (copper sulfate, CuSOs * 5SH,0),

=, 324 (iron sulfate, FeSO, + 7TH,0), G3HA 1554 (tin
7o 222 dAES g o R JAAAEA chlori-de, $nCly)(°13} Al, Cu, Fe, Snel&} el =4
2FAYo| R E o] 45t AAAM ] steAE Adst A2} pH 2480 2 FH K citric acid, CsHgO/H,0),
3, A" -85 o8 F e B8 R E )} EF(sodium carbonate, Na;CO3) & 15 A%}
EAS A} gt weka] AFA el g o4, M4 & A8k T
& FEot] dolsn, GHEE, A7 wHEE Y
B4, MEA 25 2 dwy, 299 pH, g 2. W@y
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7165738 Yot 7] s g AlFE A ST ) M F==
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Table 1. Characteristics of fabrics
Fabric Thickness Weave Density/(threads/inch)
(mm) warp weft
Cotton 022 plain 88.9 787
OH O OH
L, AN
HO
S aalieoqinee
© OH 0
chrysophanol R=H naphthalene 5= 4] quercetin
physcin R=0CH3
emodin R=0OH

Fig. 1. Structure of Rumex cripus L.
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£ ¥AF=(10g, 20g, 30g, 40g, 50g/L)l W} 90°C, 0693-20062] o] 3l & g 3
30% 5 FEIAAUL, £2FA 0% 59 100mLY ol AMR-H #FE A T EA A (Staphylococcus

ZR5E 7hete] ZH LE(40~90°C) L A1ZH20~905)
o wa} F2ahan

2) YA ol offed

IRYA7|(KSL-24 Perfect, Z#HHTHS AL8-31
aFYoliy FE2FAL &4 1110002 FdsE
(40~100%), F4-L5=(40~100°C), QA 7H30~1002),
HAREZF(143)2 WA A FAsH F29
pHO| W& FA2 84] 1:100, &9 pHo| & =
5 100%, &% 60°C, A7+ 604 B35t T),

WA= Al, Cu, Fe, Sng A3t wj QA 3%
(o.w.f)?] FE=E £4] 1:50, 60°CollA] 3087 Avjd
2 o g X2 &4

)AL - MR B AHEY &Y

FRTE A s R, F2LE 2 A7) o
g AfAol¥a] FEd FR= WaE 190~780m
I el A 249 - 7HA R B33 = A (UV-Vis Spec-
trophotometer, S-3100, Scinco)Z &7 3t}

4) H3E 9l ZHM =X

2B 2] A (UltraScan PRO, HunterLab, USA)E o] &
st Aol utr] L, =g JeERlE a*, b*3kes 24
35127, Munsell FA4 W8P g H V/CE 13}
Aok gAE 229 A8 dE KSHE 24 5Ho
H3EE B8t Kubelka-Munk 4] ¢]3ld o-&
3 o) A&

K/S=(1-R)’/2R
(R: BATALE, K: 345, S: AHEAS)

5) PAZiR|=

AFAFEE KS K ISO 105-B029 F3te] ZA)=
o} FH O = Weather-O-meter(Atlas XC 2020, USA)
£ 283t SRkl on, NEAR T =8tol 23
YAZEE KS K 0430 A-1, KS K 06449 Z3}o]
Launder-O-meter(Yasuda Model 408, Japan)S, v}27

£ KS K 06509 &3} Crockmeter(Sungshin,
Korea)& AH&-3te] &4 ch.

aureus ATCC 6538)3} ¥ ¥ - (Klebsiella pneumoniae
ATCC 4352)°]™ th2-9] 24| uje} Fd742EE &
a4 AFH o ek

@748 (Bacteriostatic reduction %)
b
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£x100

L &2 % 0

1. F&Yo| X}2| - JIA|§ & AHEY
<Fig. 2—4> FHFTE AL 23 4AF o]
B9 GATE, FEE, AT A7 £33 £

7} 302 B FET AT o 2¥HEY 23
AFE el o, <Fig. 3>& 40~90°CelA 2zt
308 B¢ 323 AF Ao MAY UVivis 29
EfE, <Fig. 4>+ 90°CE FAISIAAN 2 247
o 93 UVivis 28 EY S vepd Aolth. &FA o)
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U T T T — 1
200 400 600

Wavelength(nm)
Fig. 2. UV-Vis spectra of Rumex crispus L. root

colors extracted by distilled water at varied
concentration(90°C, 30min).



53

1.04

Absorbance
o
i
L

0.0

i

T T T
200 400 600

Wavelength(nm)
Fig. 3. UV-Vis spectra of Rumex crispus L. root

colors extracted by distilled water at varied
temperature(5g/ml, 30min).
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<Fig. 5>© FdFzo] o2 GFES HslE 17
s &9 1:100, @HLE 60°C, FAA7F 60F- A
g A4 viehd Zlolth. dHdF= 20, 40, 60,
80%= BAEFTE 100%E FA3le] ZAs Aot
ALY EH, dEFT o dFAELS daFx
20%%+ 40% AtolollA 0.259F 0.39, 60%A 0.44,
80%%} 100% Atelol A 0.49%9 0.65% Leh =
100%21 4 K/Szrel 71 =oth o3& 9489 ¥
7} Z7Vehel wel e wix gk A g 9ol
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Fig. 4. UV-Vis spectra of Rumex crispus L. root

colors extracted by distilled water at varied
times(5g/ml, 90°C).
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Fig. 5. Effect of concentration on the dyeing of
cotton fabrics with Rumex crispus L. root
extract.
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Fig; 6. Effect of temperature on the dyeing of cotton
fabrics with Rumex crispus L. root extract.
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B 29 4% A vehix @uth 42509
wE GEAEE 80°C~0°C AleldlA] thh & I E
S HYAT B2 LxoMe gaow dalEgy
Aol L=7} Folgol uig} A go] BN HA W
& oAt wEA 60°C BoA @AlEtE Ao
AFA oo T{§ & FA e F s

= A7k,
4. HMAIZEO) IHE R

<Fig. 7>& A7kl w8 GFE 9] WslE 2798
HAEE 100%, S4) 1:100, LT 60°CIA 4
HMAIZHE 30~1008714] WEA A G A3E o
ehdl Ziolth, JAAZe] Aol wet G2 g F
717t wlE3 A velgtl, oy GaA el dejA
T 9e dHES 1o A7k dFE Hol ¥AE
okt 2313 80E AN 9] 0.70019W A
o] 90E-HE 0.68, 1008 0.592 g&Fo] 7t
AL BT ole FUNe) AN Af E
Holl F2EHAY FEEC] HH9 HHo s Qsly
wgte)] olg) gebsEig)z] WEoltheil AT, 2004). 21
I FE Ao dFEe dafo] dojgd Ax=
ULyt BE AL AFGA7| A Fe Jaz
Aor e Skl L 7FE Ao Algd
th mpEba FAAIZR] oA o SA At
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2 Fe 437 P A9 FAEL FAE

K/S

|
os | M

0 1 i 1 i R 1 1

20 30 40 SO 60 70 80 9 100 110

Time(min)

Fig. 7. Effect of time on the dyeing of cotton fabrics
with Rumex crispus L. root extract.
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<Fig. 8>& YHAFEE 100%, SH] 1:100, Y%
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SAIA d4g AAE veld Rolth. B3y
of W&k g0 2FY e Aog YLt
7+ 314 482 Aupd 13 0.65, 28 0.77, 33
o} 43l= 0.87% eyt 337k MEQA e
= F3hge] FUEId oy o o] F o] g e
A9 &7} F)elA] 2ol GAE F e Yo E
3} el ol2Frhe AE ¢ Yok FGFE ¥
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sith, metA] aFAole] FEdo AX i it
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Fig. 8. Effect of repeat-numbers on the dyeing of
cotton fabrics with Rumex crispus L. root
extract.
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oluz dgel Pyt Aol o|Folx e vk, Fuj

aFAoBy] FEdo YT Curdes & Arje FrAgEor Hee 483t I
Mg 2 Sp e ANE W 2 Fe vy &7 gA g2 A FEgolRo] 'o-o]% uet
02 e FNEG 4 YA, 2001). 3 Agsivisie v dad A= AW 945
<Table 2>% CIELAB XA Ao 2]8F L*, g%, b*, Fhole el ARl oje Y Aujgel 3‘?“3%’513}

K/S, Mo 35738 BAR ot} FulaEst vla
stod Hokg wf Lzt B Al Arida) sn Fof ¢l
ol goblon, 71 9= mj A eld] olef of A
Bt} el A0 R brgo] sebA|
Bk A 7|vE spA vehlith 2 vl g A
g o3k M PHsh= RP-R-YR-Y ¥ S vehyo]
s Al whebA e gE 21E 5 AU
7 A SRl dE ANE HFES g
AME Sn gl 7HE Ekow, FuHAME Fe
o Fo] mo} H&bo] A 5“—- Rnoew L}UF/&C}‘ o £231
< A
L}E}L}M oAl

ol Auid

a1, atgro]

K/Szkel ¥ ZA YERR T AARF TR e}, 2002).

7. & pHOJ| (HE EHAY HS}

&8 pH7E gAlAde] wXe FEE Yol
e TALT HIEES AME-St &9 pH
23,7, 118 24% Z 90°CE A8 9087 ’Jﬁl
&390 o5 FEH9E o83t 3%o.wf) FE

o) 7} qjd Az Auds AP ES YAFORE 60°Ce]
A 60E 7 iR A ST

<Table 3>2 F289] pHol 93t FA 2] Mg

3H& vebd Aolth TableolAl B Yoo L
opq ZZN pHoll 2% G T A4S GT S0
2 45E HE 77 HelA Yol RE vEbst

=¥

Pre-mordanting Post-mordanting
da; L* a* b* KS | H v/IC L* a* b* K/S H | Vi
None | 78.82 3.30 16.77 0.57 1OYR |7.88/1.8 | 78.82 3.30 1677 0.57 10YR |7.88/1.8
Al 78.91 298 16.71 0.55 25Y |7.93/15 | 77.00 353 14.65 046 | 10YR |7.9/1
Cu 77.99 447 15.56 0.57 10YR |7.8/1.5 77.17 3.42 14.99 0.44 10YR |7.95/1
Fe 68.99 1.02 3.34 0.63 25R |6.69/-0.3] 6831 0.50 1.94 0.84 7.5RP {6.23/-1.1
Sn 78.16 5.18 ( 15.06 0.99 IT‘IYR 7.24/43 | 79.21 3.94 T 17.27 { 0.45 10YR (8.14/1.6

Table 3. The changes of H V/C and L*, a*, b* of cotton fabrics dyed with Rumex crispus L.. root extract by various pH

“pH Mordants L* a* b K/S H vIC
None 79.59 1.92 23.98 0.78 25Y 7.98/3.5
Al 80.26 144 25.02 0.57 2.5Y 8.28/3.3
3 Cu 80.12 1.67 24.92 0.58 2.5Y 8.25/3.3
Fe 64.60 0.92 2.05 0.92 7.5RP 6.12/-0.8
Sn 80.10 1.66 25.16 0.57 2.5Y 8.27/3.3
None 70.85 9.27 14.00 0.75 9.6R 7.05/4.5
Al 7034 12.15 12.64 0.84 99R 6.95/4.1
7 Cu 70.46 12.24 12.75 0.81 10R 7.01/4
Fe 66.29 2.23 6.82 1.03 8.6R 6.44/3
Sn 69.93 11.78 11.98 0.86 9.8R 6.91/4
None 72.61 8.77 14.89 0.74 8.2R 7.24/47
Al 71.05 12.23 12.00 1.54 8.5R 6.2/4.2
11 Cu 70.74 12.34 11.58 1.64 8.8R 6.16/4.2
Fe 68.41 2.85 8.26 1.09 37YR 6.46/1.4
Sn 71.15 11.62 12.36 1.53 8.IR 6.26/4.3
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oBR dF|Eo 7 Z4E Hulst A= AL So] AAFAEI}F Ao lo] g WskE b
SN E e AeFe €ZEEd FAA BFHY Aotz H1d b dok@vulS, HA3E, 2001). 28
oz WaAsted, o|AL FAxd AT FA7I7t Aol dele] FAA FE<] emodin, physcion,

Adoz Hy, &Zed 9 F-& A dEo]
Ttk =, 1998). 2} v xiE ol o3k A ] AA|
AGA D& RP-R-YR-Y ¥ 9 & UeR]T) ol pH
£ 2Rz g3 £FAYoRIE U R FHF FE
3] Gasla wig sk E<Table 2> 22 MAAL
olA| gt Joto 2 HYS wf R thdet 44E Ve
PFe=3
ZZo pH 39ME mlgA A 2A] L*gko] =olA
Aol Yol S VeI, a*gte AT
I b*3Ee 27181 yellow Al 2] AAHE Vel
th 329 pH 7, pH 11004 WA A A L3k
2 YolA] o] FYHoH, arghZ FOA| XL brgt 7
&8l red A9 AL E YET. BE 274
A FeWlg®e BE, ALY 4AE B o]F L g
Moz Wil Z 29 pHY e FudEE
v 23] & u pH7t H&4E GEEo] RolFA T

Sa X =

== T
ohgAl Aol slelnE $29 pHt ¥25S 95

g0l 27108 ¢ 4 A Gy LRl
o 2EWHl e A8 ¥+ Gow DR
Wgoz wANG  Ackx Azkan.

8. YMAHET

<Table 4>= FoldT e} wjFA 9] FFoll ula} A
] FE FAxo) A3F, e =t Y, rhE A E
5& 24¢ Ao}

IFAZEE Sn WFA 7HF ASA B3 vt
A, Fe Wlgolir thd A=t sEAT A F 2
2 43 i A =7 A BEE €+ Atk
ofetztz] 8N 02 Mg F cochineal, alizarin

Table 4. The color fastness of cotton fabrics dyed with Rumex crispus L. root

chrysophanol 5% @& oA FA HAs2, =
g3)3ke Ado] glo) g AH-S FAFET
wlEld M EAZ=E KS K 0430 Launder-O-meter(A
wyol Zste] FAAAE AREste] AEAIE AT
Tableol 4] B Aukzlo 2 ZAz|Ade] W9k Fe i
o olsf Aol ta FFENUTE YFAH TS Al
YA EE Fe lgwol 714 £& 530l Yeht 9
F3E AT 5o 483 RE 28317 AN
= old g F&A 7} A&EH o of gt =eto
289, nARHEE WAR 47 o3 & A
=2 YR RE 235 SAA, AE o R
Al Sn Mg EE Fuig M xR AZsA 1Ee
g 4 AT

9, @M

g Z7td) wpel FaAe) FEHE Aoz A
Z}s]ol (AW 8, £33k, 2002; A_S, 227, 2001),
g AP 2o FaEe] 53] B4 Sn v
o o) st FAL <Table 559 Weligiel 2 2
3} G E AR E 99.9%, HHFNAM T 51.1%
9] 244g S B HEFA BT FA TG4
A Be Fga4L et ol Aed 4323
o W2 A AN B o & JH4HE Y
B Rolmnz AFAYopa] M T 754
ANEA Y F47HX 9} BB Fdg0] B &
ofel] A87M5AE T 4 At AlgETh 28
2 A Ao AETH AEe dFA HAE &
ZHagd i WS 2T 0 Ad el WS T2
EAE o7l Y34 £ o AHAA 8FEH A

None 2-3 23 45 4-5 4 45 4.5 4-5
Al 3 2 45 4-5 4 4.5 3-4 4
Cu 3 2-3 45 4-5 4 4.5 4-5 4-5
Fe 34 3 45 4.5 4.5 4 4.5 4-5 4-5
Sn 12 23 45 4-5 4 4 4.5 4 4
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Table 5. Bacteria reduction rate on cotton fabric ol A}e) AM StETRHAEA MAE TET &
treateé with Rumex (T-nspus L. extrac; 2ajo|ale 20) pH W WAl ER

99.9%
51.1%

Staphylococcus aureus (ATCC 6538) 1

Klebsiella pneumoniae (ATCC 4352)
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& 3 AHE E S AL Ao Alg

o
3

=
=
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&
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g3} E9A ws), 259 p
1% 5¢ AR Ted 2L asm 29},

o
=
AZAol¥y] Ao 2O 22007 28

[ J[m

=1 r[m 1 o

1 TEDST

&, FEAZ] dold58 S8R, 99

274nm 2 336nm F-2A =27t e

2. @R EIt E4E AFES SR, 94

LEE HolAFE 90°CA = W&o}ﬂl i
ol Fentol 07 [ d eat) s Ao s e R g

o »

27T
I 2% o)AM=

o we HAEY Hsle IA Gotar, 808 ol%y
£ 238 gFso] "olAch 18y wEg gL

FVETE AEEo wmam
3.u ol = Fe mld S Al dstae Ml dH
o] & HAES UrEMJ‘ziﬂ zb v g A A 2lA] Sn
Aduigel 7P &3k £&59 pHol 02 gage
ARe dHTEoR ZrE FL U7 HEA Y
oA RAIZ viebgon, 2} wigxz e <) A5 A
AAEE RP-R-YR-Y M E veRiSiD)
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e 43 A84E e, A sE
SHPHE R A4 epRdA] $-8 ABd S BT

h
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BAND 5 Qom FEAg
1 9 3RS 2

Y
3;
Ry
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