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Abstract

This study examined the proper dyeing conditions, color fastness and functionality for wool fabrics dyed
with Chamaecyparis obtusa leaf extract. FT-IR and UV-Vis spectrum analysis showed that tannin and flavonoids
were contained in the extracted colorant. The dyeing of wool fabrics using Chamaecyparis obtusa leaf was
good without pretreatment or mordant treatment. Optimal dyeing conditions for wool fabrics were a colorant
concentration of 70%(v/v), dyeing temperature of 100°C, dyeing time of 100 minutes and dyebath pH of 5.8.
Color fastness of dyed wool fabrics to washing, rubbing, perspiration was good, whereas light was grade 3.
The UV protection rate and deodorization rate of wool fabrics dyed with Chamaecyparis obtusa leat improved.
Reduction rate of Staphylococcus aureus/Klebsiella pneumoniae were excellent at 99.9%. Therefore, it was
confirmed that Chamaecyparis obtusa leaf can be used as environ-mentally friendly natural dye.

Key words: Chamaecyparis obtusa, Color fastness, UV protection rate, Deodorization rate, Antibacterial
reduction rate; T, AN A%, A914 A, 274, T4
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U |2 Q) TESF HMSE RXIFO| MY T J|s5H
Al FYol £ B 9 ARG S Aol 9912 SAAE/PVIFD 10R, Ushin, Korea)
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BIEIHKim & Jeong, 2015; Seong et al., 2014). Fourier Transform Infrared Spectrometer(Nicolet 6700,
AT o &5 S5t GAATEE Hulv Thermo, USA)E A1-8-3}¢3 KBr pelletH ol <J3l 500~
7oA FEas 01%?‘& 3"5?&4‘44"1 A W+ 4,000cm™ ] WLloIM ¥ =25 ZH A0
o] 3k &4 $7(Choi & Kim, 2017), F¥F o
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2AthJang & Lee, 2018). B SFT & &g 780 SR ES
olo & Ao AT o FEES o83 S UV-VIS Spectrophotometer(SHIMAZU UV-18, Japan)
RAE daste] H4 dMZ2Ag Yolr A} gt £ A&t S5k
T3 A AZE B gkl 715d SHE AE
ste] 27 2181 AAFAZA o] S87Fs4S A 5. M
QFataA} gt
22E 2] 92 IREA71(DTC-6000, Dealim Starlet,
I Al = | Korea)Z Ak%z‘s}oalz AMzAL 8H)= 11100, G
T 20~100°C, GHE== 10~100%(v/v), HAAIZH
L A= 20~120%, 4] pHE 3,58, 7,9, 112 2sto] o
A 59ct,
HAAIF = KS K 0905(Korean Agency for Technol-
ogy and Standards [KATS], 2015a)]] =3 ¥ Wi 6. M=H
£ ARSI, A B9 5A4E <Table 1>l e ATH
HaR ol FE2E2 JAg B 5] 1 454
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Aokt A0 ANFA G HehFrohgel
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= A 9lS 2018 9ol A Fsto] ARg-sksitt g 3taL K/Sghs AFEskl e, CIELAB #4740 2%
AR FAAAZE FUGT A 100gS BAF] BF L* a%, b, AEGS 25 Munsellgh 319
140 Y&t 100°Co| A 6077F 28] &3 & A
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acid®} sodium hydroxide1 3L, 27 A9k 15|30t} Gaet 2 A E-2] A8 E == Launder-O-Meter(ASA-
202-3, ASIA TESTING MACHINE, Korea)2 &Z-2]4
3. FT-IR 24 MA, SAAAAE ARSI KS K ISO105-CO6(KATS,
2018)°ll F3ted A 8aL, PP E| == KS K 0650-
HLE Q] 2 Eo)A] A& Al 4o RS EX517] 1(KATS, 2017a)ll <£3}¢] Crockmeter(Yasuda Seiki,
Table 1. Characteristics of fabric
. Fabric count (threads/inch) . . 2
Material Weave Thickness (mm) Weight (g/m”)
Warp Weft
Wool 100% Plain 84 68 0.36 115
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Japan)E ]85t X A8 & Ale] mpRE
Attt dFAZ = Xenon Test ChamberS A&
o] KS K ISO105-B02(KATS, 2015b)ell S=3}e] QA%
AEE 20417 B9 B2ARE & 558 W, '
A E=E FAE A]ZE KS K ISO105-E04(KATS, 2017b)

S =10

B9 219 2hehE-2 KS K 0850(KATS,
2014y F38te] k] - 7HA1 5 337 (Perkin-Elmer
Lambda950, USA)YE AHE-3ted 290~400nm2] HH $] ol A
974 7HA Snm T2 AL B3-S SA A A

0

o] gle AollA FE A et Aes T3
She 2910 FEE S sk] A4 Faee A4k
I<Eq. 1>, AHJA &S <Eq. 2>5 o] &3] 4k
sttt

UV ftransmittance (%) = (T/B) x 100 - Eq. 1.

UV Protection (%)
=100 (%) - UV transmission rate (%) - Eq. 2.

T: UV transmitted through the fabric sample
B: UV transmitted without the fabric

2) ~FM
238 Wrte 7FeAAEHe R AE
o] Al <Eq. 3>3} Zth
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Deodorization rate (%) = x 100 - Eq. 3.

A: Gas concentration of blank
B: Gas concentration under specimen existence

w

)

g2 H7}= KS K 0693(KATS,
2016)°l &]3fe] A X =237 (Staphylococcus aureus
ATCC 6538)34 & (Klebsiella pneumoniae ATCC
4352y ot HrkeRint. Ax et GA o] -5l
&L 18A17F F1 9] At 5793 <Eq. 4> et
A ass Foiih
—Me 100

M,
Reduction rate (%) = bT
b

- Eq. 4.

M,: The number of bacteria recovered from the ino-
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culated control specimen incubated for 18 hours
M,: The number of bacteria recovered from the inocu-

lated treated test specimen incubated for 18 hours
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2HE Y-S <Fig. 1>9] AA3HG T 3,200~3,500cm™ <}

2,920cm™ 9] Y AEL 7Bl W] YEh}E —OH
9} —CH2] A1%%1 %50l 23 ¥ o]t} 2,070cm™ 2419
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o] ZA)E YEePATE, 1,697cm’ (sh), 1,616cm™ ol Ve
35S ZT|H & (polyphenol)?]l B (tannin)z} Z2}

0] = (flavonoid)E 7/ 3= ester, aldehyde, ketone
o] 7]18 3221 carbonyl group(C=0)°l 3g3sl= =2
Solt} ®ES 1371, 1255, 1,066cm A YERE T2
£ ether(-0-)2} C-001] 93+ Ao 2 =5, ether
T gl R 0|58 A sk A8V 2 ¢
A 9t} 837, 816, 779cm oAl UEh = 9] =& ben-
zene XA 9] §,0(-C-H) 250l 23 3] A E0]th(Soc-
rates, 2001). o]’32] 2SS F3shd HUE &
Eo] AiE Bdd) SR o|EA JROTE FAE
o] ok e}

UV-Vis ¥ 2 g FEEY
3} ogke A8 A3 <Fig. 2>¢F
2. gvle] FAEe e} Bk o] o] 5 ATl 3
H n-oH|ge) npede) o SEAE ] F4= w7} ot
dsArgste] 2jol7t YRR T 7] S0l AL
319 th(Skoog et al,, 2007). ¥ A-Fol|M = Lrjo] w2
zpole VERIA] Q¥okar, wuiuprel
ZetH o= EFHE Aol n g iy
B g9 5Fe] 400nm o] 3t A e S
7} 360~370nmell A VFERE R o FEE
B3 Fefr o] =9 EHEE ERIEITH(Cho, 2000).

o] =
3z

)

A

2. YM =0 UE DX S| MM

1) AH2=0f 2|5 Aty

<Table 2> QA 2ol wle wH o) ¥ Ws}
= Yehd Aot 84] 1:100, AEE 70%(v/v), B
A1ZF 1005, pH 58914 2% 2 20~100°CE A ste] &
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Fig. 1. FT-IR spectrum of Chamaecyparis obtusa extract.
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Fig. 2. UV-Vis absorption spectrum of Chamaecyparis obtusa extract.
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Lee, 2014; Yan et al., 2018).
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Table 2. Effect of dyeing temperature on the KIS values of fabrics dyed with Chamaecyparis obtusa leaf extract
(70% viv, 100 min, pH 5.8)

Material Dyeing K/S IL& a* b* AE Munsell Sample
temperature
20°C 1.87 81.13 | —0.89 17.86 7.04 4.8Y 8.02.3
40°C 4.12 77.17 0.67 | 2292 13.47 3.5Y 7.6/3.1
60°C 5.63 70.52 407 | 2397 19.10 1.5Y 7.0/3.6
Wool
80°C 7.20 59.41 9.88 | 23.38 29.43 8.1YR 5.8/4.1
90°C 10.06 | 51.32 13.06 | 2374 | 37.66 6.5YR 5.1/4.5
100°C 1440 | 4282 16.02 | 24.16 | 46.36 5.3YR 4.2/4.9
2) 2ol oI5t sk o ope B Ee) AP Wate ek ol P
<Table 3> HWLFT 9l F259] FEof 9|5 B3 ZAL 8] [: 100, 2% 100°C, HAEE T0%(VN),
o] AAA S AR Aol AAEAL 8] 1:100, PH 5.8614 A1A17H2 20504 1205 W 9ol|A] 208
AL 100C, TN 1008, pH S G AR T7P9A G2 Aol AL 10087)
10~100%(v/v)2 FASIA 7| HA] 4k A spolTh A dape] Ald S7FeEl o™ 80t A 1004 Akl
GATE BT VRALS ABE PRI S 7ol A H4e] AN 10029E 513
FoAFE Lk HAb Wobd A ZojRA AL, a*o) b gk ,01F AdLe 10002 WS AT HHUE 9 3

o] Z7kshe AFE wol HEM weH) Ago) F7)

oS FRlsisith e
ko] Z7}vsle)
ulh,].t! 014 A0 2
ol Fle=Ao=m

QAHAANA] =
5 Y= A :;% 70%(v/v)E G 8T

3) 2AIZI0] oI5 A
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o e
e
LE}
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B
&

oleAGel olsh
al,, 2018). 18] 2, A4
%‘«] 28 EFHS

3ol GAAI7H

gud

K &
220 99 YUTE v YRALE ehgon, o
MAZro] WA Laghe FA obA Aol Wol
A3, & 7S el agtst =g 710 S el
= brglol Z78hs %S nelth

M

H wslo] mh2 B2 Ee] 4
< E9] 1:100, 94
MET 70%(v/v)ollA]
, 9, N2 A7 ste] fAgh Aol

L% 100°C, A2
442 pHE 3, 58,

Table 3. Effect of dye concentration on the KIS values of fabrics dyed with Chamaecyparis obtusa leaf extract
(100°C, 100 min, pH 5.8)

Dye

Material concentration K/S IL& a* b* AE Munsell Sample
10% 5.11 56.50 10.44 22.17 32.00 7.6YR 5.6/4.0
30% 11.16 45.88 16.33 24.22 44.12 5.0YR 4.5/4.9
Wool 50% 12.64 44.01 16.16 23.68 45.57 5.0YR 4.4/4.8
70% 15.46 41.85 16.12 24.20 47.62 5.3YR 4.1/4.9
100% 18.39 38.71 17.26 24.56 50.94 49YR 3.8/5.1

-292 -



PRS0 gy 2 JIsy

Table 4. Effect of dyeing time on the K/S values of fabrics dyed with Chamaecyparis obtusa leaf extract (70% vlv,

100°C, pH 5.8)

Material Dt}i/;uelg K/S IL& a* b* AE Munsell Sample
20min 7.74 57.26 11.48 24.12 32.10 7.5YR 5.6/4.4 _
40min 9.66 51.65 13.75 24.27 37.78 6.2YR 5.1/4.7 _
60min 11.31 47.83 14.82 24.41 41.54 5.8YR 4.7/4.8 _

Wool
80min 12.72 45.01 15.72 24.32 4432 5.4YR 4.5/4.9 _
100min 14.94 42.17 15.82 24.02 46.81 5.3YR 4.2/4.8 _
120min 14.89 42.11 16.94 24.83 47.49 5.0YR 4.2/5.1 _

Table 5. Effect of pH of dye bath on the K/S values of fabrics dyed with Chamaecyparis obtusa leaf extract (70%

vlv, 100°C, 100 min)

Material of dly) :Ibath K/S 1L a* b* AE Munsell Sample
3 21.23 46.65 14.32 28.70 43.69 7.2YR 4.6/5.2 _
5.8 15.96 41.48 16.15 24.13 47.39 5.2YR 4.1/4.9 _
Wool 7 17.46 4430 15.76 28.81 46.24 6.7YR 4.4/5.4 _
9 12.72 51.89 11.97 31.63 39.85 8.9YR 5.1/5.3 _
11 4.58 61.96 7.30 25.55 27.23 10.0YR 6.1/4.1 ‘

th. 989 pH7F F715kol whet Laghe 715 o
7hste] Aado] Hap whelgd o, pH 394 7HE %
s UER O] ul9- o T2 M-S H ATt a*3k pH
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Table 6. Colorfastness of wool fabrics dyed with Chamaecyparis obtusa leaf extract

Washing Perspiration
Material Alkaline Neutral Acidic Alkaline
Fade Stain Fade Stain Fade Stain Fade Stain
3-4 4 4-5 4-5 5 5 4-5 4-5
Wool Rubbing Light
Dry Wet
5 5 3
21719 Ago] AL AL HAT = ATk g3tol W7 gl 9714 AR Wstel ek A%

1) Xt
<Table 7> Y x 2} FANE ] 23] A XA 4=(UPF),
55, UV-A9t UV-Bell th gk 2peh&-& vebd Zlo)t}. 2t
2] AR 4(UPF: Ultraviolet Protection Factor)= =
£ E3te] 1Al B2 AL S drpt wolgEA]
of tigk AEEA, LAF FEFE AdERI} o
Zp9) A AR el A e vlE] Az ] ko) 2F
G| 7} u o] FUFHA Y, LAEd Yol A
= 4ol 2lshH 50+2] 79 Excellent protection® &
AoJstar glo] M Ee] A At E Tt v =5
% # 2AtH(Standards Australia, 2017). ©]+= Hu L}
231 A9} vl sled (Jang & Jung, 2017)
| Aol A8 AL E Bk 2
2 JuAeld A B A9y AekA 57}
U Q) HEAUE B S A5 5
A F7E 19.8%1 A7} vl Ete] B Ate] ¢
5482 1] & =& A 2da S eRS]
o}, T3k UV-AS] 2ehE8-0] 98.1%, UV-BY] &2
98.2%= wi-¢- 43 Ao M LS BT
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Z A E Y (Moon & Yoo, 2005).

SHAA

3) STS
<Table 9>=

32 vepa

AAAS

Aok A o] g APl it 2
/\L:,Lﬁ-;q. HHFE o)l &
2 dx 0] bﬂ—ﬁ-/ﬂ

Table 7. UV protection rate of wool fabrics dyed with
Chamaecyparis obtusa leaf extract

upE |_UPF UV-A UV-B
Ratings | (315-400nm) | (290-315nm)

Undyed wool | 264 | 20 89.5 97.2

Dyed wool | 54.8 | 45 98.1 982

Table 8. Deodorization rates of wool fabrics dyed with
Chamaecyparis obtusa leaf extract

Deodorization rates (%)
30 min 60 min 90 min | 120 min
Undyed wool 62 66 70 74
Dyed wool 98 >99 >99 >99

Table 9. Reduction rates of wool fabrics dyed with
Chamaecyparis obtusa leaf extract

Reduction rate (%)
Material Staphylococcus Klebsiella
aureus pneumoniae
Undyed wool 0 0
Wool >99.9 99.9
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