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Dyeing of Cotton Fabrics Using Zizania latifolia Turcz. Extracts
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Abstract: This study examined the pretreatment effect, appropriate dyeing conditions, color fastness and functionality of

cotton fabrics dyed with Zizania latifolia Turcz. Dye uptake was substantially increased by pretreatment and

chitosan

pretreatment was much more effective than tannic acid pretreatment. Optimal dyeing conditions were colorant concentration
of 100%, dyeing temperature of 100°C, dyeing time of 80 minutes and dyebath pH of 5.5. Color fastness of chitosan
pretreatment and dyed cotton to washing, rubbing, perspiration and light was 4, 5, 3-4(acidic), 3(alkaline) and 3 respectively.
Color fastness of tannic acid pretreatment and dyed cotton to washing, rubbing, perspiration and light was 4, 5, 3-4(acidic),
4-5(alkaline) and 4 respectively. Deodorization rates of ammonia(NH3) were 99.9% in both cases. UV protection rate were
98.3% of UV-A and 98.5% of UV-B in case of chitosan pretreatment. UV protection rate were 98.2% of UV-A and 98.5%
of UV-B in case of tannic acid pretreatment. UV protection factor(UPF) was 50+ in both cases. Reduction rate of Staphyloccus
aureus were 99.9% in both cases. Therefore Zizania latifolia Turcz. could be used a new functional colorant.

Keywords: Zizania latifolia Turcz., pretreatment, deodorization efficiency, UV protection factor, antibacterial reduction

rate
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stom EAL Table 13 Zct.

Table 1. Characteristics of fabric

Fabric count
(threads/5cm) Thickness Weight

Weave \
(mm)  (g/m)

Material

warp  weft

cotton 100%  plain 87 71 0.26 11045

N AZEES FYSe] GRFE U -
olgalel heT e WHoE 22 9 ¥3% 5
=RES £ 636%5h

FE71) EF lkgol SFT 25kg9 Hl&2 ¥

T 105CE 5087 & & Wysta 60CoA 75
=]

97

it
223 3AH=

FE2YL FEARVIZ 2A7 AEste] g8
e A3 o5 Ys BRI ARSI

2.3 A|2
HA 5] MY FAS 3 AAHA=R =
Atdl EhdARE ARES T g89 pHREE Y3

hydrochloric acid®} sodium hydroxideE AR5} T}
AgE Aoke BE Aok 170l oeh

2.4 M2 Y AN

2,41 7|EM HEE

7| EAKviscosity : 5~20cps)= 1%(w/w) OFA|EA
TENof| 1%(w/w) EI homo-mixer(gHF7]| A AH)
2 uuste] gt 8o "WEE A
padding mangle(©}A|0}7] %, model:ASA-295)0| 4] =
e 100%2 FASHA Rele] 10T A 38T
A5kt
2.4.2 E}lLE HX 2

EUAFE BT 5%ow.f) 8o WEE X
3to] 90C oA 4025<t FUsHA Astr PP+
2L Yo BEFABE 25%0ws) o] ¢
3 40T A 2087 A 2)ateet
2,43 HM

IR A 7](DTC-6000, Dealim Starlet, Korea)E A}
g3ho] L] 1:100, FALEME0-1200), PO
(10~500%, A ZH20~1208),  H&9|
pH@, 5,55, 7,9, 11)9] 2A02 QMg

o.w.f.),

25 M=H

2,51 K/SZ}

Computer Color Matching system(X-rite 8200,
USA)E AHE3te] Do 9, 10°A]0FZt2 2 400nmo]
A QMES ERNALS ZRF T KSES A
25t
2.5.2 MunsellZ}

Computer Color Matching system(X-rite 8200,
USA)E AM83t9] CIELAB EMA 9] L*, a* b*FhS
Z2A3}l3 Munsellghe -5t Th.
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2.6 gMAR: £F
2.6.1 MEAR|E

Launder-O-meter(Yasuda Seiki, Japan)Z A AIA|
= AMgstol KS K 04300 wie Algatgct. W
ABL Gray Scale(JIS L 0804)7 <2 <H8 Gray Scale
(JIS L 08052 S5 HAsI¥h

2.6.2 OtEARE

M= AEE KS K06500] F3}9] Crockmeter
(Yasuda Seiki, Japan)E ©]&3lo] AZXAI} H24]
9 “RAYEE EYSAch WEHME Gy
Scale(JIS L 0804)} 2 H8 Gray Scale(JIS L 0805)
= 53¢ wHsyo
2,6.3 YFURE

KS K 07000 &3} M= A|EE carbon arc
type Fade-O-Meter(HS-213, Han Won Testing Machine,
Korea)& AMgotol EZEMAZE R 5
H-E| A2 Gray Scale(JIS L 0804)2 552 HA3lHch

2.6.4 BHR T

Perspiration Tester(DL-2012, DL-2013, Dealim

ARE3te] KS K 07159 23}
Alfﬂﬁ‘}dt} H-E] 42 Gray Scale(JIS L 0804)3} <
€ Gray Scale(JIS L 0805)2 53& @A

Engineering, Korea)&

27 7158 &4
2,71 XM xICHE

ANE B ZoH e KS K 0850-2009
o st R IIAE B333% A (Perkin-Elmer
Lambda950)S AM&3te] wa $] 280~400nmoj| A 1}
2 7vA Snm @2 ZASHHEA A2 oM =
HE&S SAsHA o (DS o838ty ArEsit

UV blocking rate(%) = 100(%) - UV transmission
rate(%) ...................................................... (])

Table 2. UV protection category according to Australian standard

ola

Table 20f wet A MAAA|4(UPF)Z e e
27.2 AFY

234 B7te 489 A8771&3 9 SI(TETO)
AEHE wEith 2329 A2y offiet Zth

Deodorization rate(%) =

A : Gas concentration of blank

B : Gas concentration under specimen existence

2,7.3

a4 B7h= KS K 0693-20110] &3ke] tj=#
T AR SAEEARLA(Staphylococcus
ATCC 6538)2 =38t tt2 2(3)o u=t AT
Fato] BrshAct.

oo

=

0x

aureus
[oJe)
2ES

Mb— M
Reduction rate(%) = %X 100 ceereereees 3)

Growth rate(Mb/Ma = more than 31.6) : 51.8
a : CFU of 0 contact time in control

Mb : CFU of 18 hours later in control
c : CFU of 18 hours later in sample

(CFU : Colony Forming Unit)

3.1 MHEI7H ANl DIRlE BE

a=
Table 32 E= %:‘E, FIEAAA Y Wz, gldAk
Z-];qg] 1:::];_.7;_4 e
715&%17431% *—‘l s ol HA e

Al = &1* o ¥3l7t qlenw G gMAl= 3
47 g,
Table 4= 24

2] W 3Z(untreated), 7| EAFA X2 H
%, ARy ATs

AEFT 100%, GH2T

Table 3. The surface color of undyed cotton fabrics

UPF Effective UV transmission Protection Pretreatment K/S L* a* b* Munsell

15-24 6.7-4.1% good Control 0.08 9459 -001 0.08 6.7P 9.4/0.1
25-39 4.0-2.6% very good Chitosan 0.15 9372 -0.53 4.08 6.1Y 93/0.5
>40 <2.5% excellent Tannic acid 030 7690 927 442 54R 7.612.6

Y pEe A A 27d A 15
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Table 4. Effect of pretreatment on the K/S values of Table 5. Effect of dyeing temperature on the K/S values of
cotton fabrics dyed with Zizania latifolia Turcz. extract cotton fabrics dyed with Zizania latifolia Turcz. extract
(100%, 100°C, 80min, pH 5.5) (500%, 80min, pH 5.5)

Pretreatment K/S  L*  a* b* Munsell Pretreatment KS L* a¥ b* Munsell

Chitosan 223 6216 3.83 1461 10.1YR 64/23 60C 195 7419 73 25  13Y 73025

Tannic acid 085 7545 421 11.88 84YR 7.4/2.0 Chitosan  S0C 238 6985 69 27 08Y 6927

. 100C 359 6303 62 30 03Y 6230
100C, HAAIZE 80min, FHe] pH 5504 44|

1:1000.2 FMSH FAxel WY FE(control)o] FEH 120C 857 4636 46 30 9.6YR 4.63.0
A o)t}
H E] 9j) B g](Testfabrics, Inc., Style #10) HAE & 40C 105 778 543 13.08 7.5YR 7.723

B EAE GUEAEe I JamEgoy w
2o Ao JAExR golr AAIYS AEdEn
B AL 7| =AY} Al dHEe 2oz Tamicaid 80C 154 7534 422 1679 99YR 7426
AEstar. Ess guston Axeld As
Aol FAHoN ML wE YRAGZ U
‘;h:} 120C 473 5591 612 1874 9.7YR 5.5/3.1
ARE B LS GolX T a* @t bighe 27t
o . o]l /1\1-‘ ?‘slﬂx‘jo A Ao SF _ o _
ﬁqm]L;'f:f?miﬁ“]j? ! ‘:ﬂf sl Mam i Agolmz 23 AW
Hlel vlEate} B AASHA, sﬁmmeu oL gAdon YALY A
o] AeL YRAGE

i)

60C 112 7721 434 1386 8.8YR 7.623

sl

100C 175 7074 477 1601 9.5YR 7.02.6

k)

rlo

S
e

3.21 HM2co mME HiM i, a*ghe #Zrasta, b*gk2 FUskh
Table 5= FALzo] wZ WHES HERFS 3.2.2 ol M}2 SAHA

otolr 7] ¢5te] &H] 1:100, pH 5.5, FXMAZE 80

H ool %(o.w.f)o A -=E 40~

g, AAEE S0%o WD SRS 40-120 0C#  Hss, Quazt 802, A8ex 100Co|A Ao

oA 20CTH BistA 7| AT Aot £ 10~500%(0.w.f)2 WHIAZ|HA FHE G
FIEAPH A et BhdANAAE] mE A =7} o] dzters U Aol dA=n 500%7}A|

Table 62 SEQEEE o|-&3lo £4] 1:100, §&

Aol mEt Kisgro] SR 12008 F oo zipeaz daxere A2 Soltold 27t
T F7HE B gN2ETt Aol wek 4 Zo| EatEo] 23 AFHE 100%2 AH5H
ol FEE olfre 2&=Ads wEt 2 XA JEARA S AL ML gRHPoz YAD
A= ARYA $7F S718k AANEEEETE o)glm HEUF A-SE LGS WOl i a*gka)

mEolth. 120CelN FA3 AR RS prgre ZvlelAh AR AeE Mabol

02 KON o =
B
N

2ugoR Hfo Fx27F FHE] AdFUE=E TE YRAGO|QY S5/ ARASLE Lrghe Yo}

29| ghatmt @to] 217 G7] wEolT) A a*gkd} b*3hS F7Hskt

A QAL YA 120C oA At Ao FTEo W2 dMAE JEAPEAE VL gdARA
avtdolu AR tho] AAFMAA A 100C o] Aol v PR mIH |t
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Table 6. Effect of dye concentration on the K/S values of
cotton fabrics dyed with Zizania latifolia Turcz. extract
(100C, 80min, pH 5.5)

ola

Table 7. Effect of dyeing time on the K/S values of
cotton fabrics dyed with Zizania latifolia Turcz. extract
(100%, 100°C, pH 5.5)

Pretreatment KS L* a* b* Munsell Pretreatment KS L* a* b* Munsell
10% 098 7739 237 1412 09Y 7.612.1 20min  1.86 66.64 3.14 13.14 03Y 6.52.0
30% 126 7338 270 1353 0.6Y 7.212.0 40min  1.85 6674 337 13.65 0.2Y 6.6/2.1
50% 125 73.07 281 1311 04Y 72120 60min  2.02 6586 3.61 1430 02Y 6.522

Chitosan
100% 223 6216 383 14.61 10.1YR 6.4/2.3

Chitosan
80min 223 62.16 383 14.61 10.1YR 6.4/2.3

200% 235 6770 4.02 1663 04Y 6.72.6 100min 213 6562 391 14.85 10.1YR 6.4/23
500% 359 63.03 494 1883 03Y 62/3.0 120min  2.06 65.65 3.87 1474 10.1YR 6.4/2.3
10% 050 7880 3.67 875 74YR 78/15 20min  0.74 76.11 413 9.87 75YR 7.5/18

30% 0.67 7740 4.18 1080 7.9YR 7.6/1.9

50% 0.68 7777 414 11.62 8.0YR 7.7/1.9
Tannic acid

100% 085 7545 421 1188 84YR 7.4/2.0

200% 1.00 74.67 467 1326 85YR 7.4/22

500% 175 7074 477 1601 9.5YR 7.02.6

40min 079 7545 4.15 10.87 8.0YR 7.4/1.9

60min 081 7523 424 1139 82YR 74/2.0
Tannic acid

80min 0.85 7545 421 11.88 84YR 7.4/2.0

100min 096 73.82 456 1251 83YR 7.3/2.1

120min  0.95 73.71 435 1259 8.6YR 7.3/2.1

3.2,3 FAA|Ztof| M2 FHAHM

oo
Table 72> WZ|EQ A7t wE ARFS
agi=z2 Jepd Aotk £H]1:100, pH 5.5, AL

T 100C, g% 100% A 20~1208 = Qo] A
08 7O GHALY WS Fo G

GRS B BN 02N s
GHAFS HAD GUAHA Y F9E GHAZ
L0RAA Az ABEE 3ol At
Z7bstah A4S G0E7EA YAGel: 0kold
AAE YRAGE vehon ddom gaAzt
o] AWSE arghdt brghe F7bsheth BIAAA
29 A9E Myo] BE YRAGeIGW AHo =
FEF ARSE Lghe Woln arghat brghe
Z7stont.

Azl e GHAE JEARR T By
Aol s WY wTHolgTh olF YL
MAZHE 80802 AT

g

3.2.4 G pHOj| mE FMY
Table §& ] 1:100, GAAT 808, Qolsw
100%(0o.w.f.), = 100C01]-] &89 pHE 3,

Y pEe A A 27d A 15

5,55 7,9, 112 ZA3te A3 HAE
2 el Rolth

AEAAA o SR e BE pH 3
99 @FFe dehjot 259
gl Balo] T FRAeo AEH S B
Mol e Lol AZpFo] £4% Ao
Hol AYARE AZETh WABLS Ao
ZEARY pH SSOINE B AZFS ve
2 B AYelNE @89 pHE 552

AEAAA ] He A Ao
ol9lT BrdAbdAE Y AL Aol BT YRA
golgirt.

FII"
e
Ty
fu
l-o
[N

3.3 gMAzR T

Table 9= EZ AN HAES AegAZ=et npt
A zolth NEgHZ=E AAEN AFo Lty
o2 A3t Ye THAAE AR b E
A 2ot ehdAR A E] M EoA HEE BF 4
Fola eFgLe Zt7t 433} 455202 L45qt) )
X—Jzﬂ_ﬂE—E | EAPA A Ele} EfdAb A ] mEoA
AZA| oA AR S5TFeRE o L33t
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Table 8. Effect of dye bath of pH on the
cotton fabrics dyed with Zizania Ilatifolia
(100%, 100°C, 80min)

K/S values of

Turcz. extract

Pretreatment K/S L* a* b* Munsell
3 235 6987 451 1645 9.8YR 6.92.6
5 180 6992 350 1460 0.2Y 6922

55 223 6216 383 1461

Chitosan
7 214 6847 379 1624
9 147 7367 403 1748

11 076 8329 184 1659

10.1YR 6.4/2.3

04Y 6.7/2.5

0.3Y 73727

1.8Y 83/23

3109 7367 608 1272
5 078 7730 462 1213
55 085 7545 421 11.88
Tannic acid
7 08 7501 413 1212
9 101 7453 450 134

Ir 079 7815 400 13.67

6.8YR 7.312.4

8.0YR 7.6/2.1

8.4YR 7.4/2.0

8.6YR 7.4/2.0

8.8YR 7.3/2.3

9.1YR 7.7/2.2
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Table 9. Colorfastness to washing and rubbing of the
cotton fabrics dyed with Zizania latifolia Turcz. extract

‘Washing Rubbing

Pretreatment Neutral Dry Wet

Fade Stain Fade Stain Fade Stain

Chitosan 4 4 5 5 5 5

Tannic acid 4 4-5 5 5 5 5

Table 10. Colorfastness to perspiration and light of the
cotton fabrics dyed with Zizania latifolia Turcz. extract

Perspiration

Pretreatment Acidic Alkaline Light

Fade Stain Fade  Stain

Chitosan 34 4 3 3-4 3

Tannic acid 34 4-5 4-5 4-5 4

ol oz jpof Holx d=tt A Hejou}
2}  UV-A(320~400nm), UV-B(280~320nm), UV-C
(100~280nm)E UH™ o] & UV-Cx LEZ0A
AgdEEE AFHo| =gdl= AYAE UV-AL
UV-Bo|t}.

UV-A= ZAA 9 95%E ZA|st=d Exe 4
wglo] AHAE U 9FS F1 i3S de
itk UV-B= HREE &3 F5EHL &7t
AxHo| =gE=r oFdoly H2 o B
o Jof 3k Ysl7|= shar ZbubiAtal uj R eke
Hlo] H7|&= o}

A AdgE 53T 23 Table 113} 2o
AL AR E 2| 4=(UPF) 7} 4 5, 7|EAPEAA S E 6,
AP A 2 2 1091 WA 7| BEAMAA Y EF
FHzet BU4HAY SFFNEIE BF SHE
UEHE T Table 2] W= A AR TR 15~24
+= good, 25~39+= very good, 400]AF2 excellento] H
Fof| &otu=, 7|EAPAA Y SEHNEY A
AA2 QM2 AAAdaT= Mo 9
3t ACE EEFHEE 25Yd AYH AdAEE vH

A3l
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Table 11. UV protection rate of fabrics dyed with Zizania latifolia Turcz. extract

UV protection rate(%o)

Test Method: KS K 0850-2009

UPF* T(UV-A)%** T(UV-B)%s*** UV-Ax*** UV-B#k*
Pretreatment

(SPF) (315~400nm) (290 ~315nm) (315~400nm) (290~315nm)
Control 5 19.7 18.8 80.3 81.2
Chitosan 6 18.8 14.7 81.2 85.3
Chitosan+Dyeing 50+ 1.7 1.5 98.3 98.5
Tannic acid 10 15.5 8.2 84.5 91.8
Tannic acid+Dyeing 50+ 1.8 1.5 98.2 98.5

* ultraviolet protection factor, ** transmission rate of UV-A, *** transmission rate of UV-B, **** protection rate of UV-A,

k% protection rate of UV-B

3.42 AFH
UFA o ' WA, =
WAL, el dA, 287l dA Fol ok oHE
“*71] HH FAH AEHATE gojn
=¢eiAs AS-s|LHHEES 52 W=
gk ol#dt e diRE o8 E
Ues HAE @ WAjele grYel, i*&
G224 JRo] EItEIL, =20 WA=
ZAE o] AN 24, =Y 'Y(nonenal) A —E—.‘li 3|
o] Slct. HiAE WA= dEUYol, AL, =AM
23, F3ted, AE ROl Eof don o
WAl Yo, 4L oM EYHS|E, Hd,
Fotpar FAEHO QUth 287 dAde d®
Yot, b4, wAmEZE, EguHorle] &
S
2 Ao BE oFHd FFHORE Eold)
£ grRYoprtae it A AIES st
Table 12¢] 9J3tH Yol 7FA(NHy)S &FH &
= YXE 59.8%, J|EARAAEE 99.9%, EFARA
2] 3E 99.9%, Z|EAFA AT FAME 99.9%, EFJAE
AAe AME 99.9%=2 ettt Axejxel A4
E HEA 99.9%9] AHAAES YEHeERE &
FHgol AN Eolgtr G = gloy JEA
Axe FAEZo} epdAbd AT Mz AF AT}

e 9aa e Byt
ol Anmyy FEAN Uit HAY Z
ZAMEL T WAL ol WA, AE WA, T

Y pEe A A 27d A 15

A, 247 WA AR FEYolrbie] Hh
£HG0] W S4ste] T 2gHy] He &2
o A2, ATR ol AgsW £ Aol A
Zbgieh,

Table 12. Deodorization rates of fabrics dyed with Zizania

latifolia Turcz. extract

Pretreatment Deodorization rates(%o)
Control 59.8
Chitosan 99.9
Chitosan+Dyeing 99.9
Tannic acid 99.9
Tannic acid+Dyeing 99.9

3.4.3 &4y

Table 132 &M%t
245 L}Ekﬁ Aot

FLALL AX 14%, 7| EAA KT E 98.6%, EF

HAPAA 22 99.9%, 7IEAPEA ] M 99.9%,
BtdAbAA 2 GME 99.9%2 UEhytth 7] EARA
AT L 98.6%, 7|EALAXE] FMEI} 99.9%=2 4
AT 13% F7hstgen Z|EAREA Y FMEz9
gL W okt Bhd4AbA A 22 e) Bhd
AR GME BE 999%S Vel 943 3
o] Aozt dHAS = feu 5
A A ] GAEO Ftido] et AL A

Az A Al o
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oA Atge F|EAAAT GMEE UV-A
98.3%, UV-B 98.5%, ElUAbAA 2] QMZE= UV-A
98.2%, UV-B 98.5%0]1 =}2]A3}ekx]|4(UPF): =
T 50+2 w9 S5kl

GHEYol ZEANHy)o A 99.9%9] w43
2L Ho | HAY, =9 94, HjAE WA,
el d@A, 271X 5o AA w¢ &zt
Jde AoZ Yyttt FFAE BE 99.9%Z uf
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