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Received_May 28, 2018 Abstract The purpose of this study is to investigate the proper dyeing condition, color
Revised June 19, 2018 fastness and functionality of silk fabrics dyed with Zizania latifolia Turcz. FT-IR spectrum
Accepted_June 22, 2018 analysis suggests that colorants of Zizania latifolia Turcz. are tannins. The dyeing of the
silk fabrics using Zizania latifolia Turcz. was very good even without pretreatment or mor-
danting treatment. Optimal dyeing conditions of silk fabrics were colorant concentration
of 200%(0.w.f.), dyeing temperature of 100°C, dyeing time of 60 minutes and dyebath
pH of 5.5. Color fastness of dyed silk fabrics to washing, rubbing, perspiration and light
was 4~4-5, 5, 4~4-5(acidic), 4-5(alkaline) and 2 respectively. UV protection rate and
deodorization rate of silk fabrics dyed with Zizania latifolia Turcz. were improved. Reduc-
tion rate(Staphyloccus aureus) of silk fabrics was excellent at 98.3%. As a result, it was
confirmed that the Zizania latifolia Turcz. could be used as an eco-friendly functional nat-

Textile Coloration and Finishing ural dye

TCF 30-2/2018-6/150-157
©2018 The Korean Society of Keywords Zizania latifolia Turcz., color fastness, deodorization efficiency, UV protection

Dyers and Finishers factor, antibacterial reduction rate

1.4 2 9 S T, Y, WHEY, ¥, 951 5o o
$o193, weleh 27)E o4 AR 2908, F
EE(Zizania latifolia Turcz.)< &G A A EZ2A o] Sl YL Agro g ry|w gl BEFE(K
Bl 5 SHE o] of 2lsfjdto] Foln | o = HE IL(H), FHiE)Ol M= EE el o - W] Z St
ARG, ALEH), &, 2%, 1A, 5 5 skl gt 919 18-S thAay EE5HA sk, 3%
o2 9l QItH . fh=o] Ao AAYsh=d| 47 A& WA 8kaL, 2545 Fal, A5l WA oAl ot

Aer7] w ol g Aufstol HAFMS gtz 3L 7]FEol Qlrpd
A3t o g-olstrt. &9 A AFolo S8l wet A= e
AZ2EFY] iR o 2= B3k 63.32%, A 715 2 o] &7k AAA A o] &
B 12.22%, 2 8 5%, A 1,56%, 3|5 At G2 aaE 7HcE 2R B bt gl
14.4%7}F o] o, dx2EF 100g o= K o ERE 220 tele Fie WA NS o &
2325.8mg, Ca 339.3mg, P 156.8mg, Na 99.0mg, Fe o FrddgRe] Bt A= . olek ol &
63.4mge ETSFAL QUTpY, FHOJeto A HE2 T B S o RAg Alxiel, de27], 92 5o A eyt
£ 1, duiE 2ol st & W AY, o)k 7k Qo] 71578 gz E8ol 7hsd Aoz 7
A, AARE HEe oFe® ARSI, TboA = & Het S5 o8 & aAof wet A= EE gl

150



S22 =85 A%2Y YN
or EHOT FES AGU WHRY AN 3} 53]
2 EE QAN Wy o] Qo

ofo] £ AL A A FES o] 53 WHEY
Qo] o]o] 7% Bof T S| ANHE o]
Slstol YR A W2 GAYT GUAZ =S 2 A
sh3, GHE J15HS SR AN RS GA
o] FEDE AR B Ao Fel AH Y P A
A o A7 Aashect

2.8 o

2.1 M=

AlZEE= KS K 09059 1A H 2 WHAEE AREs}
aom AR gt EAJS Table 13} A},

4310 ASS ) el
zotgon W82 6.36%% T
AZZE 1kgo] 2542509 H]&E 91 105CE

60~70CNA HF sFskch s5HE w2127
(PVTFD50R, Ilshin Bio Base, Korea)& 72417+ 2] 2]
gto] AREES AL o] & W Bdto] ARg-stoiT

SAAZRS ARETE 500mm~4000nm I H 9o
A A @] A B33 = A(FT-1R Spectrometer, Nico—
let 6700, Thermo, USA)E AHE-3}9 KBr pellet®
o g7 SA5HU,

dE9 pHEXAZ #3 hydrochloric acid 9}

Table 1. Characteristics of fabric

op
ol
o,
2
=
>
oo
(i
>
12
rlo
s

sodium hydroxideZ Ak

T AloFE 150l 3Tt

2.5 BM

IRGA7](DTC-6000, Dealim Starlet, Korea)&
ARE3Eo] 1] 1:100, A% 20~100C, dds®
10~500%(0.w.f.), GAAIZE 20~120+&, €9 pH
3.5.5.5. 7,9, 119 27A02 Qustc},

2.6 M=H

Computer Color Matching system(X-rite
8200, USA)Z AF&3to] D65FY, 10°Alopzoz
400mofl Al Az FHRMARES 5743 & K/S#ES
Azl ow  CIELAB MAQ L* a* b*, AEZk

= 573kl Munsell#t= 8kt

2.7 BMZAR|E
2.7.1 MEAZ|=

Launder—-O-Meter(ASA-202-3, ASIA TEST-
ING MACHINE, Korea)2 &z AAA, ZAAA
= ARg3lo] KS K ISO 105-C069] &3to] Al 3353
c}, H-EJM-L Gray Scale(JIS L 0804) 7 238 Gray
Scale(JIS L 0805) & 532 #4319t}

2.7.2 OEAHE =

HME A 7S KS K 06500 #3}9] Crockme-
ter(Yasuda Seiki, Japan)& ©o]-&3lo] HAXAI9}F &5
A MR AREE AT, ¥ - 5§ Gray
Scale(JIS L 0804)% < ¥-§ Gray Scale(JIS L
0805)% 5d= Tstalnt.

2.7.3 YEUHE=
KS K ISO 105-B02¢] &3to] Qe A 52 52
E| A 7HEoF A & W -

(JIS L 0804) 2 555 #A4stict,

Fabric count

Material Weave (threads/inch) Thickness Weight
(mm) (g/m?)
Warp Weft
Sikk 100% Plain 144 102 0.08 301
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Figure 1. FT—IR spectrum of Zizania latifolia Turcz. extract.
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Table 2. Effect of dyeing temperature on the K/S values of silk fabrics dyed with Zizania latifolia Turcz. extract

(200% o.w.f., 60min, pH 5.5)

Material n?g:r':ﬂ] . K L* a* b* JE Munsell Sample
20 111 8246 294 2110 1938 1.8  8.2/31
40°c 133 7925 368 2086 2114  1.2Y  7.9/31
Silk 60°C 146 7765 384 2020 2472 1.0V  7.7/31
80°C 167 7512 427 1987 2336 0.7  7.4/3.0
j00c 240 7043 523 2128 2823  0.4Y  6.9/3.3
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Figure 2. Effect of dyeing temperature on the K/S
values of silk fabric.
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Figure 3. Effect of dye concentration on the K/S val—
ues of silk fabric.
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Table 3. Effect of dye concentration on the K/S values of silk fabrics dyed with Zizania latifolia Turcz. extract

(100°C, 60min, pH 5.5)

Material DV . s L* a* b* JE Munsell Sample
10% 029 8770 102 965 7.7 1.6y  8.7/1.3
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200% 238 69.89 520 21.06 2871 04y 6.9/3.3 [
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Table 4. Effect of dyeing time on the K/S values of silk fabrics dyed with Zizania latifolia Turcz. extract(200%

o.w.f., 100C, pH 5.5)

Material D%ﬁ‘igg K/S L* a* b* JE Munsell Sample
20min 176 7400 438 1947 2377  05Y  7.3/3.0
40min 213 7150 484 2048 2639  05Y 7.4/320
| 60mn 244 7001 535  21.58 2831 0.4y 6.93.4 [
- 80min 247  69.55 539 2142 2858  0.3Y  6.9/3.4 b
100min 272 68.15 557 2165 2086 0.3y  6.7/3.4 [N
120mn  2.66  68.11 560 2157 2087  02Y  6.7/3.4 " .
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Figure 4. Effect of dyeing time on the K/S values of
silk fabric.
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pH

Figure 5. Effect of dye bath of pH on the K/S values
of silk fabric.
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Table 5. Effect of dye bath of pH on the K/S values of silk fabrics dyed with Zizania latifolia Turcz. extract(200%

o.w.f,, 100°C, 60min)
Material D)gfe sﬁth K/S L* a* b* 4E Munsell Sample

3 631 5767 787 2459 4091  9.7YR  5.7/4.0 -
5 258  69.99 574 2254 2935  03Y  6.93.5 10

55 247 7014 533 2171 2864  0.4Y  6.9/3.4

Silk

7 1.75 7460 439 2018 2412  0.6Y  7.4/3.1

9 1.48 7747  3.82 2006 218 09  7.7/3.0

11 120 8037 301 2102 2063  1.6Y  8.0/3.1
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Table 6. Colorfastness to washing and rubbing of the silk fabrics dyed with Zizania latifolia Turcz. extract
Washing Rubbing
Material Alkaline Neutral Dry Wet
Fade Stain Fade Stain Fade Stain Fade Stain
Silk 4-5 4-5 4 4-5 5 5 5 5
Table 7. Colorfastness to perspiration and light of the silk fabrics dyed with Zizania latifolia Turcz. extract
Perspiration
Material Acidic Alkaline Light
Fade Stain Fade Stain
Silk 4-5 4 4-5 4-5 2
o] 9l ofyolrtAof tigk AFA AP 3t Aifol Table 10. Reduction rates of silk fabrics dyed with
th ZZ AN T A2 o] FFAFE| Q) o A|7to| A 1}Et Zizania latifolia Turcz. extract
T5 O 52 2F20E YeEp gl olHg Aaz R Material  Staphylococcus aureus reduction rate(%)
H AR g A g oA e FEQAoRE Sik %.3
£340) Pl 7154 fBag AL B8 s
3& Belaiolet, 7108 Aow AzkelTh,
3.4.3 824 4.8 =
Table 10 EZ M 2159 3t/ Al g ol gt
AE Ued Zoltt, AAEUEE d2HOo R AR 2 ALY BAE EES o83 WA= FA9 o]
AL FH T AR F7HEE Ao of AA & tiet E=9 AP A=A A==
oF, dAEo] 98.3%= Sttt FHAdS HAoH £ Yol SEHMLY 7]54S elsto] AHAA
AA Y G A E A g EEFAeRE o S| A o] 87T MEE 7548 AFEE Y
ol ot EE FEEl YT FE Rl 7t Sto] -gto = HAGMAIY Sl 7]ofst= A
e gkt 7Y FEES o83 A olt},
Ao @t At AtolA ghdo] Sttt adtE FT-IR 29 E" &4 43 S5 59 MagdE8s
Uetd AAE SE a0 shd il ot el gdor FAHY, SEYRE o] &% AA=Y A

Table 8. UV protection rate of silk fabrics dyed with Zizania latifolia Turcz. extract

UV-A(315~400nm) UV-B(290~315nm)
Undyed silk 62.5 72.6
Dyed silk 84.0 86.5

Table 9. Deodorization rates of silk fabrics dyed with Zizania latifolia Turcz. extract

Deodorization rates(%)

30min 60min 90min 120min
Undyed silk 36 40 44 48
Dyed silk 50 56 62 72
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