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Dyeability and Functionality of Wool Fabrics Dyed
with Zizania latifolia Turcz. extract

Eunsook Ko and Hyesun Lee
Dept. of Fashion & Textiles, Jeju National University, Jeju, Korea

Abstract: This study investigated the proper dyeing conditions, color fastness and functionality of wool fabrics dyed
with Zizania latifolia Turcz. We also tried to improve light fastness through treatment with benzophenone ultraviolet
absorber. The dyeing of wool fabrics using Zizania latifolia Turcz was good even without pretreatment or mordanting
treatment. Optimal wool fabric dyeing conditions were colorant concentration of 200% (o0.w.f.), dyeing temperature of
1000C, dyeing time of 80 minutes and a dye bath pH of 3. Color fastness of dyed wool fabrics to washing, rubbing,
perspiration and light was 4-5, 5, 4-4-5 (acidic), 4-5 (alkaline) and 2 respectively. The results after treatment with ultra-
violet absorber for improving the fastness of daylight were improved to 3-4 grade. The UV protection rate were
increased after dyeing and the deodorization of ammonia gas improved to 98%. Bacterial reduction rate (Staphylococcus
aureus) of wool fabrics was excellent at 99.9%. All dye fastness (except for light fastness) was excellent; in addition,
the functionality of wool fabrics dyed with Zizania latifolia Turcz also improved. The results are expected to be applied
to various fields because they indicate excellent results after treatment with ultraviolet absorber for improving the fast-

ness of daylight.
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I28IE 7RIvks A4 BaE vb dvk(Park, 2004;
Song, 2009). F3t E&2] dkslsat G A §,_y,]-§ o] &5t
I A SFol| B3 AT (Hyun & Han, 20148} ZZ, oA
Z, 521, ofHS migst] e dEAlel Ag A —01 By
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, A= 5o AMAEATE Qo 715 & AR E8o] 7t
749& Zd=EEd 25 01 f‘z} o5 JHOﬂ e A+
HE glow =70 2y & 3 A=
A 7} ~61i EZ AAGH “J‘%Lﬂ

Lee, 2015b; Lee & Ko, 2018).
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A AURAE FeiA, & e AP Fee AouA R Mgt
AlA A2l e] 2485 AT AR AFAIF o188
ol = &¥e} 3 FFel tigk QPgAde] FHto] aLEfEefof
Slch(Evans & Waters, 1981). @A AM2ET e AA &
Aze F5A3E, Ak, dxe=A), dxEzolEA),

Aokeotagdol=A Sl delA itk FEAUEE FE
olge] A2 A% 9] W] HAAEAN o] g-E 4

AkS W glom At pPgAlelRt A ARG ik, A
e S0l WL ssbdo] Adsk Fgelel Aol
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7FA2 BPRAIRE Blekee] skl Ft7E A, B 9l
O uE 4] LA Pl =fel 2 s AzEn
(Kim et al., 1998).
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S FZA7AZ7](PVTFDS50R, llshin Bio Base,
Korea)2 72A17F A2]5l] AERLS AL 0|5 We BAs)
o] ARSI

2.3. Algf

HE-9] pHEHES 218 hydrochloric acid®} sodium hydro-

xideS ARSI, AR AJORS B Al9RE 15T

Table 1. Characteristics of fabric
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Computer Color Matching system(X-rite 8200, USA)S A}
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AEAZ]=E Launder-O-Meter(ASA-202-3, ASIA TESTING
MACHINE, Korea)2 4Z=1dMA, S4MAE AHE-3te] KS
K ISO 105-C06°ll &3t Al@atdet. ¥-E2& Gray Scale
(IS L 0804 28 Gray Scale(JIS L 08052 S+ o4
Elyvi=s

A E= AAE AEE KS K 0650-19] 531 Crock-
meter(Yasuda Seiki, Japan)E ©|-8§-3l] 7% Ale} & Al9] w
FAREE St W -HA8 Gray Scale(JIS L 0804)3}
298 Gray Scale(JIS L 08052 5+H< &3t

AFAZEE KS K ISO 105-B020l| F8le] GME g2

—L.

H=

AR EE GHE N ES KS K ISO 105-E040] Fale] w
A=E A3t H-HAE Gray Scale(JIS L 0804)7 £
98 Gray Scale(JIS L 0805)% 53 I4313t).

2.62. A FA A=

A2 A T Aele £ 1:1009) E5A 89 e o
Lol AIEE FAXAAA 75°CollA HEgh T A § o7
7tEAS AASES Y (PADDING MANGLE ASA-295,
ASIA TESTING MACHINE, Korea)dt33Z, Aol 244 7F
AZAH. AL FFAR Aol vlwd sl §3Ho] =
£ 22¢-dihydroxy-4,4’-dimethoxybenzophenone S AH&-3}1310.H,
H7HZ Triton X-100, polyethylene glycol 400, MgCl,-6H,0O
£ ARSIt FAIE Al ARl FEAlek 7S A=
gk & KS K ISO 105-B02¢ll Fate] GA€ A5 2007 &
oF FZAKEE & H-EAE Gray Scale(JIS L 08042 5H<

Fabric count (threads/inch)

Material Weave
Warp

Thickness (mm) Weight (¢/m’)

Weft

Wool 100% plain 84

68 0.36 115+1
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UV blocking rate (%)
= 100 (%) — UV transmission rate (%) ==+ rwooeeeeeeeees 1)

2.72. /\i]/\-l
24 ke eABEeR AReAT, 2280 AN
4 @ ost ek,

Deodorization rate (%) = 4-

A : Gas concentration of blank

B : Gas concentration under specimen existence

2.7.3. =t

g H7Rs KS K 0693-20160] =3kt AJFo
PN S T (Staphylococeus aureus ATCC 6538yS HE3)aL

& 2 Pl uR) AEAes o Brlegon, R
ATE YzAos A,

Ma —

Reduction rate (%) = T

a : CFU of 18 hours later in control

Mb : CFU of 18 hours later in sample
(CFU : Colony Forming Unit)
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3.1. QM=Z10| MMof O|x|= st

3.1 FA2r wWE FaA

Table 2= GA2E] ME BAE9 FHA #slE veRd
Zelek 4] 1:100, HAEE 200%(0.wL), BAAZE 80%E, pH
55004 €52 20~100°C HSolA A% Azjolt}, G413 4

SEF) ofet 2] FIYF Ty 233

I 257t Al wEt KiSikel S/, 100°CHlA 54

b A1) WslE Holm HAd) J3ES JYEepiSIt EEEE
o ofgh WaEe] YAREE 120°CoIA Hh AHFS vehd
QA ZZAMM T tannic acidt} chitosan® E =23 AZA
Eo] A= K/SEHo] ZHzt 8573 4.739|0TH(Lee, 2015a). 2
&0 g AEL] &8 2Edte] 100°C71A10] dAaAEE &

z3pe

&AL, olu] K/SFte]l 24022 eI (Lee & Ko, 2018),
RALO 100°CollA K/SEHe] 10492 7P dMax) 28 A
o=z IRIFUcE FM2Trt el wpet HAAdo]
olfre 2

sl wet 2 oldAE 7= dE A S
7¥sto] FAMESSETE 71A] 7] wito|t), R 27} s

Fr 24 1A0] HoAL AR EAF g-5o] s A
WHE 5o shito] FX1E]o] Azfo] Aw7] woltal Ab
S¥T(Nam & Lee, 2014).

P27t TS gAFoR YAE] A4S e
3, 1000(:01]/\-1‘— Aﬂ)\Po] 1:-] xloq;qtq,q YRﬁ]Odi 1,],5], h;]. oﬂ
A7t FoldeE LAk SOl AL, aghdt bk A&
o2 SN ES AE, K/S#e 7§ chitosan?} tannic
acid AAE AH B} AZES] AN} HasA BH TS
100°CoIA] w9~ =& 2he BT 80°Colr FAgH Azfele]
Zol7t v 74 ol dME G =5 100°CE 33
3to] A3 THLee, 2015a; Lee & Ko, 2018).

4

3.1.2. 0:10 16:_1;_ ] tqf': %1&14/\4
Table 32 EEUE9] &0l o3t BAES] S dgst
Ajolt}, FAzxAL 1:100, FAL% 100°C, F2A17F 80
, pH 55904 FAEE 10~500%(0.wLf)2 HSAFIHA G40
Asfolt). GMFmrt S7IEFE JaERe AlE solxlou
Gl == v8 HEe] G874
F Ao 200%E A&t
FAEE AR YA AS YIS HEFE 200%
FH YRE UERRTE SE7F S7HERE Lk Wolr| A, a*
= bk B ZU18Idn). ABoA BHEELS chitosant
tannic acid z%zm AEEE 200%, GAAZF g0 & G
Zof| K/Sgtel zHzt 2359 1.0008 Ve (Lee, 2015a), A
A& 6}21 %—s% AZE-L 2389021k (Lee & Ko, 2018) &
A5 A9 EFTE 200%, 8002 FA T K/SEe] 10.08
=2 UH% = YRt At AR ES T ALR] AFE
Hoh Aol o 58S FRIBIGIT ol AR e

e

Table 2. Effect of dyeing temperature on the K/S values of fabrics dyed with Zizania latifolia Turcz. extract (200% o.w.f., 80min, pH 5.5)

Material ~ Dyeing temperature ~ K/S L* a* b* 4AE Munsell Sample
20°C 1.22 80.60 1.76 20.76 11.05 2.8Y 8.02.9
40°C 1.74 75.95 3.00 21.67 15.00 2.0Y 7.5/3.2 B
Wool 60°C 3.13 69.68 422 23.83 21.36 1.6Y 6.9/3.6 i b
80°C 3.92 65.92 522 23.65 24.59 0.9Y 6.5/3.6
100°C 10.49 50.35 7.86 24.43 39.38 9.9YR5.0/3.9 By




234 ofrol 7Y E)S)A] A1 A2%, 20194

Table 3. Effect of dye concentration on the K/S values of fabrics dyed with Zizania latifolia Turcz. extract (100°C, 80min, pH 5.5)

Material ~ Dye concentration ~ K/S 1L a* b* AE Munsell Sample
10% 1.34 77.17 1.53 19.33 12.36 2.8Y 7.6/2.7 [
30% 2.66 68.25 4.05 21.64 21.43 1.4Y 6.7/3.3
Wool 50% 3.09 66.25 4.56 21.69 23.30 1.0Y 6.5/3.3 el
100% 5.57 58.29 6.32 22.80 31.23 0.3Y 5.7/3.6 ey
200% 10.08 50.81 7.74 24.08 38.82 9.9YR5.0/3.9 B
500% 13.81 49.35 9.59 28.44 42.14 9.8YR4.9/4.6 B
Table 4. Effect of dyeing time on the K/S values of fabrics dyed with Zizania latifolia Turcz. extract (200% o.w.f, 100°C, pH 5.5)
Material Dyeing time K/S ILE a* b* AE Munsell Sample
20min 4.58 62.34 5.66 23.01 27.54 0.6Y 6.1/3.6 :
40min 6.26 57.85 6.74 23.81 32.11 0.2Y 5.7/3.8 |
60min 7.45 55.23 7.11 23.95 34.61 10.1YR5.4/3.9 By
Wol 80min 8.83 5225 7.32 23.41 37.22 10.0YR5.1/3.8 Er oowill]
100min 9.51 51.66 7.57 24.25 38.09 10.0YRS5.1/3.9 BE @ &M
120min 10.04 50.85 7.84 24.38 38.93 99YR 5.0/3.9 |
Table 5. Effect of pH of dye bath on the K/S values of fabrics dyed with Zizania latifolia Turcz. extract (200% o.w.f, 100°C, 80min)
Material pH of dye bath K/S JLE a* b* AE Munsell Sample
3 19.17 45.73 10.19 27.10 45.05 9.2YR 4.5/4.5 |
5 10.21 50.99 8.06 2422 38.79 9.7YR 5.0/3.9 B |
Wool 55 9.01 52.16 7.42 23.76 37.42 10.0YR 5.1/3.8 B
7 8.87 52.58 7.52 24.04 37.15 10.0YR 5.2/3.9 B
9 5.61 59.79 6.02 24.40 30.46 0.7Y 5.9/3.8 B
11 5.57 61.89 6.26 2891 30.96 1.2Y 6.1/4.5 B
o], 7M7), ol =7] Fol A e] 2 = el B YRAIGZ Uepskon], AAzko] dojdss Lk wopA|

el ol w717k AR wel 9ael B W
Yepdthe s Agel AREE ¢ & JrkKim & Lee,
1994).
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Table 4= ZZ2YSE
skE UERd Aol o
JAEL 200%(0.w.f), pH
1014 20i 702 WA 7|HA :
208714 HEgo] Al SO, 80 o] FHE]
S7PF tha hiele] o] % A
o] HA JAAE 60Oz AABIAL 01
24499} (Lee & Ko, 2018), RHES 80 &
9 K/Sgko] 8830 wil¢- A YR 9_7-‘1%4 74 20
oA K/Sgkel 4.58% ojn] =& £X& v 2108 Kol
BAEL A 7] WAloM Be dEE Fle 3eE

EFTH(Yoo et al., 2007).
HAAZE 4087 YAIL

LS "O
Do
d

;‘; ™,
ST
zZ
w
o gL

Mr oo rlo MY J

mﬂll

oI, 60FHE 12087A=

A, af gt bk B STISR 202 A4 AlE ofn

ol Bo F/1BL 422 2 4+ Uk,

92}

3.14. 9&

Table
Zjo]u]. <>§/\H§_74£ }13] 1:10
ANEFE 200%(0.w.L)lA o
zA5}e] Al Azjolt).
EE5EY 989] pH 300A Huoio] G2ES YR
AZ ] Galo] ohels T fol] Pajo] 2]

2018). &
A Al €] 5173 ﬂ]—i—
W&t o] pHE AR okl ZF JEHE %“—h‘skc &4
o] & Ao = Ao} pH 552 F8)EIthLee & Ko, 2018).
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Table 6. Colorfastness of wool fabrics dyed with Zizania latifolia Turcz. extract

Washing Rubbing

Material Alkaline Neutral Dry Wet
Fade Stain Fade Stain Fade Stain Fade Stain
4-5 4-5 4-5 4-5 5 5 5 5

Perspiration Light
Wool Acidic Alkaline

s e . o Untreatment Aftertreated
4-5 4 4-5 4-5 2 3-4

Table 7. UV protection rate of fabrics dyed with Zizania latifolia Turcz. extract

UV-A (315~400nm) UV-B (290~315nm)
Undyed wool 88.1 96.5
Dyed wool 96.9 97.5

Table 8. Deodorization rates of silk fabrics dyed with Zizania latifolia Turcz. extract

Deodorization rates (%)

30min 60min 90min 120min
Undyed wool 64 66 68 70
Dyed wool 92 94 96 98
ey GeME YAGS Ao dehgth 9Bed 98 3.3 SERMEO| Jisy
O BB Legre wolA L, avgts) begte thAlR Rdehe 330, A9 ApeHg
3¢S B3k Table 7 A|3EHe] =gah= 29 UV-A9t UV-B2| 2pet
S5 el Zlolrh Uv-AslE I 253t F27k4] 5 }04

32, MRS o) EAfshe Wehd Ao AFEES AsAA depds

AR Ao AR 2N EE 8H] 1:100, FAA] A, T2 A weTh B3 Avke %9 =sks )7 1
7r 80%, FAFE 200%(0.w.f), FALE 100°C, FL2] pHE 3 ARA s 7eg FE AT dEA ok F
558 zdste] A3 Adtoltt. Table 62 SEHEE G EGN F ARl Aptgo] FTkslo] Aol gk Apel A Akt
EAEe JAAR =S Uell Zlolh Mg ms ddey =5 s
ARk HAGA AlFol Az og Ageke FHAAIE 2t
ARgste] SAsisi=tl, el dAlRler SAdAAl SRt 4 332, 234
Fo] HEI 9¢lo] B 455FO0E vl 53 S B Table 82 & HA, =91 WA, viAE WA, Eul AN, a8
Atk MR s Ax A% S8 A B SeweE v 7] WAl S BE ool gEde® x3Eo] Sle dRUot
Freliith SEUER AT 2= BEE ] g 2 2ol tigk 23 Al §F Adelrh. BAEe] 2294 7 &
HooA HMENL 4-55F0 2 9o AE BN, 29 ol FIHNem A7kl AALTS U w2 3RS U
AL | B —?—’F%J A= ‘/}E‘ﬂﬂ It ded weel EMM 1208 Foll= 98%°] 234 Btk Ha=ol gt
Me HEA 0 BF 4-5550% 98 A4S Bl =29 G = A 4 23 FA ] 230l 9.9%, E=

fex]
=4
. uisel B9 250 WA el A5 AR ze) 2L 7% el o) Azl wmst

22 A ABlE B A= Y 29E R} Stk 33.3. A
ZZQA3 R B A FA| 2 E 3 T AFATEE Table 9= S 29 n2E9] g4 Algol Uit A7E
A A3 AL F5AE A sA] 2 AlE7t 2583 A eRd Zlolt}. g4 % =3 2

H7E 8l YA =3 HAZGAEA
3.
(=}

= —]_5
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Table 9. Reduction rates of silk fabrics dyed with Zizania latifolia Turcz.
extract

Material
Wool 99.9

Staphylococcus aureus reduction rate(%)

sto] AFH L FMETATHE o8 AHUAES AL
0% P71 Aol BAE G| wiAgol 99.9%E vi-

e A S BoH A wjgAEE s 2 EF
FAREO B & FtAdo] vlg- gsle] S FEE o9
73 Fol9] 7Fs/dS ERlaiin. AuelA 71’ v
£ M40 vhdAdRo] A FRl 7leg Ao
(Lee & Ko, 2018; Nam & Lee, 2014), %
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