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Surface Color and Functionality of Silk Dyed with Extract from Chamaecyparis obtusa
and Mixture Extracts from Chamaecyparis obtusa and Rubia tinctorum
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Abstract : This study finds surface color and functions of natural dyeing from Chamaecyparis obtusa leaves which help
cure skin problems such as atopic dermatitis. This study also seeks to find dyeing properties and functions of natural col-
orants derived from Chamaecyparis obtusa and Rubia tinctorum on silk. Dyeing properties and functions are compared
between silks dyed with Chamaecyparis obtusa and silks composite-dyed with Chamaecyparis obtusa and Rubia tinctorum.
The comparison examines the feasibility of developing healthy and high functional fabrics and wellness of fashion mer-
chandises. Silk dyeing with Chamaecyparis obtuse leaves yields yellow and double coloring from Chamaecyparis obtusa;
however, Rubia tinctorum yields yellow/red on silks. Silks dyed with Chamaecyparis obtusa and silks composite-dyed with
Chamaecyparis obtusa and Rubia tinctorum show a high level on dry cleaning, ultraviolet protection and deodorization.
Especially, the dyed silks from leaves of Chamaecyparis obtusa show a 99.7% antimicrobial effect against staphylococcus
aureus ATCC 653B. Silks composite-dyed with Chamaecyparis obtusa and Rubia tinctorum are better known for medicinal
herb for dermatitis, and natural colorant, Rubia tinctorum does not improve significantly functions compared with silks
dyed with Chamaecyparis obtusa. However, the dyeing properties improve by composite dyeing. This implies that ways
to maximize effects of tie-dyeing technique could be developed.

Key words : Chamaecyparis obtusa (AUN-), Rubia tinciorum (FF5+11), surface color GEHAY), deodorization (42543),
antimicrobial activity (&)
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siasta AL B she ESb) g Ao® musel ok Wb e 1, 2% FEAS Fajo] GANOE At i
(MBN Leakage Cheongi Production Team, 2014). vto 2 Moo Aglek AZEL Hulv R ¢ Jaldle)] Wy o

3 HEAYE Ut 20N & e ofesdo] H] 1:100, 60~80°COllA 30 &<t dA, 4, A= 3 o
Q2ageln] FRue] B4 Welg A JEd Wk F Aske] gAL AR

2 oplz ALgHn] FEFolei Wl Aas BA2E,

FHjgjat 5ol shEo] sik FEAY Hels FAYE e b, HIUE Q3 HEXUL FE 2 A
sl o3 ZFE 3 SHARE o]4=o] gkon dxle= A AT AZES Bl 5% owf FE FgHoT oA
& AEAES FdHelA e Apisle] M 2857t 1:100, 60°ColA 208 < vl Hz2|sioich. AzE Hay
AT ALEHT JrkKim, 2015). T 9 9 FEAY ZF 40g0 B 7H 5SRO 0% B
A7 AW ol gt AT ofEYE HIES T SF #2l U A3l 14} FEHS AUk e ey
del gFol g At o FRE O|F Jon Wiy g BEAYY tA] B 4 S ZH Bal 208 B9 2o
o] A gk A= AL o]FARA] AL = Ao A 22F FEAL Ak HAUR 9l g BEA Zh7te] |,
ok w2 B ApelMe olEy], ¥28, F7], 53, et 22} FEHE Fhele] 7} dudo R ALEESITE Wuke g A
59 WFRAZ ] g7} JE WU Jog A ARE md Aelet AAES Wx] HE o Jade)] W o]
o) Az A, o, vk 5l el tidh JaAE R S 1:100, 60~80°CellA} 30% 57t A4, Attt 231 o
A, el AR A, 234 B iAol Adt 7l 22E FEAY A4l YA AE] 1:100, 60~80°CellA 30
e golr izl g}, BEgk HuUNE Qla) HEAueke] A B G, A, A2 F tEste] Ay i) EHE
Eoll gk 53 d4S Bt 59 A= g B 7lE Ayl B9 98 SEskth
A Wla wEsle] faige] it 2 7158 fA F A
FUE BT USske 4% 7154 A 3 g ANE A 222, GAxe] 29U 24
I 7FeAE HESAL Stk AU ¢ g A Qla) HEAue] BiF e ¢
g AHES 77 S (CM-2600d EFAAANE ARSI
2. 97 2y Hunter®] L*, a*, b* 2 Munsell®] H, V, C& 43It}
21 s 223, GAE) GaARE
2.1.1. Huh T Q)3 Ry Jaxo] =zlo]FE| AR EE KS K ISO 105D01:2010,
Hu i Qe shitokx AujdolN Az TAE AL 7Y AR = KS KISO 105-E04:2013(2015) ((37+2)°C, 417},
3 AMgPeH HEAUE B A GA duielA £ A AR E=E KS K 06502011 =237 E] ¥ (crockmeter
Bjo] AL 7Y ARt method), 227 YHAZEE KS K ISO 105-B02:2014(2015)
Xenon arc(GW34], W3 BF FFHNAE oghyioz A
2.12. AlgE Ag st
ANFEE AlFoA IE e sikE -8l Ao
W 2 EAS Table 13 7} 224, QAEE) A2 2t
P E A2 A AEEL KS K 0850:20149 £ A3}k
2.2. AEuHy 290-400nmellx] AlE-S &Yt ALl Aghg Fygh &}
221, HUE ¢l & 3 gAY M v Fgh Aol S HEER Akt AL A}
a HME ¢ 5 9 94 WX = AR glo] FHE Ha A st Algs Fet
Az HuE 9 80goll B 105 B3 308 59 & Bt ALAe] vl&R ALtsA)
T osfste] 12} FEAE Aok ded HauuR dof o
Al & BIE RAL 208 B8 BoIA 23k FEAE At Ay 225 GAE] AFHA
2FH ZHLE AT S SEsle] AAEITE Had
Table 1. Characteristics of fabric F(Jang & Jung, 2016) A8} o] &x 264°C, HE 43%
R eave (thg;g:/litzch) Thickness  Weieht 1;}194 B goﬂﬁ’ %—Z—LE} i IL%O %i;i%ﬁ]%%
composition ——— (mm) (g/m?) A 10x10em(2.7g)°] AlES WAL AlF7E=9] $= 500ppm

Warp  Weft

. | 2 3% F U9l 28 A Yol PELo} 7ke]
silk plain 80 78 0.22 76.8 T2 2430 o Ae ojfsle] AHeS =AsA).
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A-B
2F S (%)= Txloo

oJ7]ol|A, A : Blank7}2~5 %, B : Sample’t~8 %

22.6. GAEL] P

I E792 Staphylococeus aureus ATCC 653B(EAE =
F7-)3} Klebsiella pneumoniae ATCC4352(F1B)E AT
o2 Ag3oen, KS 0693:20110] o)At AA BT &
Aage v 2oz At

A-B
& s (%)= f x100

S71oIA, A : DAL 18AKF W F] A, B : A
FHe) 1807 W ) A

2
HEAUZ BF G AZEe] E)
WA, U 9 2B g ARE Akl 2
yellowAlEol2lor, Wies YERi= Munsell®] Vito] 845
T3 CIE L¥gto] 85212 Bl uhe Ade 4 5=
o} 28]al HAs) =] g el axgk +5000 717k
ST A 500 RS HAS wlA) Hee] Auur
22T QA8 AXEL 1282 A9 Az =M Z7} 718
e & 4 gtk a3 A WA JES Uehle
bHEES 4500 Z17HS R S, 00 Z7HSW BAE e
o 2 AJEE 20582 34 712 KA 9SS & F AN
o} A g e A, F A Bty Bl e

E el AE CE 2772 HwE $o Hol &3 BN
AthFig. 1).
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Fig. 1. Silk fabric dyed with Chamaecyparis obtusa.

Fig. 2. Silk fabric dyed with Chamaecyparis obtusa and Rubia tinctorum.
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Table 3& P Q1o QA AZE 8l Aupy <lst
YR 59 G AdEe] AR =S e Zloltt
A, o o] FEA0R AT Awe] sHjelAed
A ee HEYAS Zoele] BFE 455708 ¥/ Uehdth
W AREE AP, G mE o

ElAo] 3~45Fo|oH,
ool 3 B AEE 4-55FOE A el vt
AAEe] g, A% 2 S8 Y ZF 4-55F o

Table 2. H, V, C of Munsell value and L", a", b" of CIE value of silk dyed with Chamaecyparis obtusa and mixture extracts from Chamaecyparis obtusa

and Rubia tinctorum

Munsell CIE
Materials Fabric
H \% C L* a* b*
Chamaecyparis obtusa Silk 2.6Y 8.45 2.77 85.21 1.28 20.58
Chamaecyparis obtusa and Rubia tinctorum Silk 1.6YR 7.19 5.39 72.49 19.52 20.81
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Table 3. Fastness properties of silk dyed with the extract from Chamaecyparis obtusa and mixture extracts from Chamaecyparis obtusa and Rubia

tinctorum

Grade

Color fastness

Chamaecyparis obtusa

Chamaecyparis obtusa and Rubia tinctorum

Light fastness 3 3
Dry 4-5 4-5

Crocking fastness
Wet 4-5 4
Discoloration 4-5 4-5
Dry cleaning Contamination(Silk) 4-5 4-5

fastness

Contamination(Cotton) 4-5 4-5
Discoloration 3-4 4
Acidity Contamination(Silk) 4-5 4-5
Perspiration Contamination(Cotton) 4-5 4
fastness Discoloration 34 4
Alkalinity Contamination(Silk) 4-5 4-5
Contamination(Cotton) 4-5 4
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3.3. QM| XpelM et
Table 4= FHLT 902 AT AT 2 AT U
BFEAUE B3 G AR A9 S epfoiet,

Table 4. UV protection rate of silk dyed with the extract from
Chamaecyparis obtusa and mixture extracts from Chamaecyparis
obtusa and Rubia tinctorum

Sun protection .
p UV protection rate(%)

factor
UV-A UV-B
UPE Range: 315 400nm) (290~315nm)
Chamaecyparis obtusa  17.6 15 92.1 95.1
Chamaecyparis obtusa 19.8 I 933 955

and Rubia tinctorum

AA AL AR F TR/ AA FolA 7P de] AdE
e AL e2EfdEolymdAE 2 (“Sun protective
clothing - evaluation and classification”, 2014)2.%, UPF
(Ultraviolet Protection Factor)”} 15 "%+ 7%~ insufficient
protection, 15~24%4 739~ good protection, 25~394 7%
very good protection, Z2] 3L 40~50, 50+ “d-F- excellent
protection® 9ISl At} WA, HuE Q] F=2do 7 o
Mg AAES] 73, AR AFAFT) 1542 2 A
GaFE Jelden, UV-A 92.1%, UV-B 25 95.1%=
e A9 Ahg-g VERASITE AR et R
o GA AAEe] e HUE ¢ FEAve s Jalsh
g vRRIAR AL AR FIE 15+2 T2 A9
Ge s Jepdon, UV-A 93.3%, UV-B E5 95.5%=
3 AR A e

o 3% dr o O

Table 5. Deodorization activity of silk dyed with the extract from
Chamaecyparis obtusa and mixture extracts from Chamaecyparis
obtusa and Rubia tinctorum

Deodorization activity(%)

30min.  60min.  90min.  120min.
Chamaecyparis obtusa 96 97 98 99
Chamaecyparis obtusa 4 9% 97 08

and Rubia tinctorum
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Table 6. Antimicrobial activity of silk dyed with the extract from fHo] JE HEzA 35E 93 Aow Azt = W
Chamaecyparis obtusa and mixture extracts from Chamaecyparis U Qlofi= TjEX=0] sheare] ARs] o Ao oA
obtusa and Rubia tinctorum Tom N N =
— Ao (Lee, 2006), I =A=2] FHEL Y 2 HE
- Antimicrobial 1a<ct1v1ty(A>) V Hlesl 51822 oj2old Uthdo et al, 2006). Hl=H 53
Ch b 99 S B A8l w}a} g, YFIE, AE, e, o
: is obtus: 7 76.
amaecyparis ootusa E{]E ]/\]_ s 2 9l E} SE _9_7]
Chamaecyparis obtusa and

99, 4.2 =
Rubia tinctorum 7 7 B

= =0
Y=o}, olflF T3 Whgate] FHe] 71 SR
k= AL E HAEY] i (Moon & Yoo, 2005).

2o A7ro] 30X 120802 AFTLE 2FEo] 94% 3.5. PYMizo| shaM
oA 98% o’FoE FUIEIITE ol HMUY Qo oigfF & Table 62 HMUTE Qloa Hagt AZE I HLF 3}

Table 7. Antimicrobial activity of silk dyed with extract from Chamaecyparis obtusa and mixture extracts from Chamaecyparis obtusa and Rubia
tinctorum

Control Group

St. aureus
Chamaecyparis obtusa

K. pneumoniae

Chamaecyparis obtusa and
Rubia tinctorum

St. aureus

K. pneumoniae




o

2 A% AAEL staphylococcus
aureus ATCC 653B(C13} St aureus® el tialiA 99.7%
o] ot dFadAE YeMA S Klebsiella pneumoniae
ATCC4352(18} K. pneumoniae®. ¥l tsiX= 76.1%2
P aIE e

HAPT QL) HEAY B3 G AAELS st aureus.©l H
A 99.7%2] FHolt A ads YeERNJA O™ K preumoniae
o halrie 74.2%°] taze velllch ofs} ko] gy

Qo uF ANE Y WALT Uzt FEAIE B3 G

12

L ok MEsigiSe] HUUE Qo tE diEo] e EHE
# 35Eo) o oz Azt WY ARl Faad T
gt g3t e 2o dEA Slths Bavt 919 A
= ST (Trust & Coombs, 1973).
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EATE R o F2EE QAE A8 gua 1
HE Qs ey 228 29 A3 AZEe ¥4
A g 7158E 2ES oy A8 U At

AR, AT 9 FEEZ FGAg A4 ES] A4S Yellow
A, B 3t BEAy FE2EZ B3 JAT X E]
e YRAIGR Uit Bxe] A Hiy o &8
2 QA% AZEL Vilo] 845 & Lgto] 8521 T H
WU ols) BEMY FEER B9 A% ARELS Vil
7.19, L¥gko] 72.49=2 HuPLE o= GAgt A Eo] ¢
A QAERES & ATh A= QoA AR o
FEER G AFEL 277 23 HIT Ao BEA
U FEE2 B3t Jast ANES 5398 WU o 255
2 s AFERT =7t A JE

A4, HUUFE o FE2EZ JA% A-E 2 Huy o
I BEAY FZEE B G ARE] =eholazgd 4
s B 4-55H0R s veRdth @ Asleel sloiM
HOUE 8 252 G AZEL A, 9deld 2F W
o] 345w, 2T W A3 HREAU FEER &
o QA AHES A, GEEd B HEMC] 45F0=
HE Yoz Jas AZERT thh & Uelith 29
o tigh & A WU o FEEF JAT AHELS
Azt Aol thalo] BT 4-55F, W A3 BEMY &
B2 53 A% AZEE A tiste] 45+, Wl sty
4557202 SsA UEt). npEAE ] 7, Huy
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A, A Q) F2EE QNG ARE] A3 AT
o] AATFE A g0l 96%lIM 99%= STkt Hu
T Y3 BRAY FEER 53 JAe AE 348 A
Zbo] AAFE 2FE0] 94%A 98%= F7FsISIH

OAA, HelUE 9 252 G AZE daAde
Klebsiella  pneumoniae ATCC43529] A= 76.1%,
staphylococcus aureus ATCC 653Bel a4 99.7%2] &
#EHE eI Hahby o3t By FEERE EY
Gt AZEe] dtd-S Klebsiella pneumoniae ATCC4352
o] WA= 74.2%, staphylococcus aureus ATCC 653B°l th
A4 99.7%2] FwtaE eI

ol e AAelA &) AAGAN T obd T FEdE Sl
BT A= SR 2 G AR e HAGAR
el FHFEA U] B3 ANE S A9, Wy 9

¥ % ek 2t BE AL Bslel G4 Py

g 92 & qglow, 7 ATANE BN EN19N &%
B FYN S s PES 1S S Y Ao s
TG RS AAze e 74 EHE| ETE WSHols 2
Ble Fpsh] apsbie] JEYS Q0e 5 9 7]
Mol 7] 1HS S83e] AR 2] % S8 AL A
83§ AT DU WY ARIES A et

2 =82 20159 dieRls wS5o S AP AIH(NRF-
2015S1A5A2A01012452)0] A Y-S o} 3 A4,
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