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Abstract

The present study was conducted to investigate dyeing properties and
functionality of silk fabrics dyed with extracts from buckwheat skin.
Comparative results of color strength(K/S) values of dyed silk fabrics were
studied to quantify the effects of dye concentrations, dyeing temperatures,
dyeing time and the pH; the effect of mordants; and color changes. And also
evaluated the fastness, antimicrobial property, ultraviolet protection properties of
the dyed and mordanted silk fabrics. The color strength(K/S) values of silk
generally increased depending on the increasing dye concentration, dyeing
temperature, and dyeing time. And the highest color strength values were
obtained at a dye concentration of 100%(v/v), a dyeing temperature of 90°C, a
dyeing of time 80 minutes, and a dyebath of pH 2. The color fastness to
light of dyed and mordanted silk fabrics were found to be good, and the
drycleaning and rubbing fastness were excellent. The fade of washing fastness
was not good, however, the stain of washing fastness and perspiration fastness
showed relatively good grade. The Al, Cu, Fe mordanted silk fabrics(except Fe
for Klebsiella pneumoniae) showed 99.9% reduction rate. The ultraviolet
protection properties of the mordanted fabrics were generally improved.
Moreover, the Cu and Fe mordnared fabrics showed very exceptional ultraviolet
protection factors.
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BAGAES  wiHETe]  &oke v (Buckwheat:
Fagopyrum esculentum Moench)2 dWA zEog Hy
Shg ZROe PAAT TR AT S4E 27
(Kim, Chung, Suh, Chung, & Cho, 1994). ¥4A]= 52
EL Fuojxjololr], elole} BTr} 3 AU O 7
U, 9, meps w1 SelAs AEo & Huang
2009, HEe AL FAABRAE Bol Afsl
Hhere EYEL0] Bg4o] ok F Ak ABEA |, ¢
g AxE2 WUAEAE WA, FEHER), SHE
), SAGR), FTERY M4E 24E QWIYEES
Z@iolet st it ofxgom  ol85tGthKim,
2008).

o] AUE-S BSHE 65~70%, T 10~15%,
SR 2~~5%, AW 2~3% A= ShEo] 9low, ot
ik 2440l 945 484 dldo] FHoEL, lysined]
tgo] wob "ol Be] 5 thE IRl Hls) A=7Pt =
A1Zoltt(Maeng, Park, & Kwon, 1990). E3} arginine
E3x5} AT Do eite] gHgo] @il Ca, Fe,
Ma, Se, Mn 5¢] 7712 2 2% -84 dalde FHs}
A el flom HE Bl, B29] 2 FE9ol ol
FFHHor I ZHAPE 'Ol WHEL e AEl
(Choe, Kim, Park, Oh, & Lee, 1991).

oRJEEMp o] A3 Wde AR Wiy =gl
AL P, 84, AdSsks, 6, HAE, 247,
AEEY, AEE 9 ER, Wdel, g Sol 2oln
oMdF7], EMY, ARt SHER BUAs § QiHerw
2ek 28] 7188 Eou 95 AstA shH, S
A skal egUe] kulES AAshs 2ol dHA [ler
(Kim et al., 1994; Kim, Park, Yang, & Shim, 1994), &
o 7ol TS} o 9 Wt Mmok: fagt Zeg
Q= Ucklee, Maeng, & Ju, 1992). o|¢} Zo] H%F
SH4 Zix|et wE o] Aeegrlsol GHAHA wHe] 4
Q= F7bkl oy, iR Hd2 53R AH|EY
QH(Im, Park, & Yoon, 2016).

WY Ad FAEL e S5RY FAE ARHIE H
=2 o= i oF 10008 A WAL Ql=d, o=
w9 40% 7FEFS AA]RFeHWang, Yang, Qin, Shan, &
Ren, 2013). w9 AStHt vd AL F EcfHlcolt
sleFo]l 4= Eom(Park, Kwon, Park, Chang, &
Park, 2005), |2 ZAA=HE 223t St lco|to] 2
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AR AEES Aoske AHEES Ay A%
off tigt B0l S7FHA HIskaL lom, AAARE °]
B ARAIES 714 Fodell ot e Aol el
Tt P o] 22 Al wt Skl i (Nam, K,
& Lee, 2013). Ao o290 umlfsial /=]l Mgkt

AR
733 AABA(Kim, 2016)9] Higt 7= = A AA

o
Ql & 538} Az, A 52 FHOE o]FolA gtoy &
g ZFAaZAol(Son & Shin, 2006), 7FfiLee & Lee,

2017), #=Hong, Chu, & Lee, 2010), XA AE](Lee &
Kang, 2014), A4(Bai, 2005), A(Lim & Jang, 2014),
H2(Kim, Lee, & Song, 2007), o}2UoKWon & Kim,
2018), ¢'EMHan, Jo, & Lee, 2008), T(Nam, J., &
Lee, 2013), RIZH( Bae, 2004), &=(Kim, 2016), Z3¥HNam
& Lee, 2012) 5 M2 G4 MY 9 $8& dristat
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Table 1. Characteristics of Silk Fabric

Fabric Counts Weight Thickness .
Weave (threads/inch) (mn) Fiber Content
Plain 72x60 0.16 Silk 100%

3) Aok

oY ool Maol &, & MAF o8]t M
igol= 3% SRTE ARSSiilen miEAR g
(AIK(SO4)2-12H20), 4tAI1EFeSO4-TH20), it
(CuSOs#5SHO)E ARESHAAL, pH 288 Alefe g NaOH

9 Acetic acidE ©]-85Fict.

o e

L)

A vl Al FRSE 1:109] HH|Z 100CNA 60
B BA FESHT ARz FE0] YidEel ghs
o7kz] ot ok AE ddoz ARgSHArt.

g Al FEE0 Azl dift dA5Ee 2Es] A

A =, e & A% 4
MRS ARSI B A QR Bgate] Al
Cu, Fe 59| vfgn] w2 Wopsha A Aojy Ei Fofg
St E}Q o:U\H/H(ng}%):) ol I

g = & AL
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4. %IMIA-I(%I:‘&I-EF) al AH é%
A=l AXES dagm A A4S 9l AxHA|(Color
System Co. Model JX 777, Japan)Z o]&3te] & D65,
TEAF 107 AloFellA] 400nmeflA 700nm7HA]9] S3
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TASFC R Staphylococcus  aureustATCC — 6538)%}
Klebsiella  pneumoniaedl ATCC 4352)& ARgskl KS K
0693: 20060l oJste] Al@Ha} thxwo] FAT-S Hiogst
o] 18 hr & AurE 54, S Aot ae(bacteria

reduction rate)5 AHESH] HII5Ict

2) A9l A
KS K 0850:2009 ASIAAEHE 2] oA, Aol abgh

B7te BE AdHollA] X7 ol WA’ & Xenon Arc
FAE olgsto] 22J4(290nm - 400nm)= AT Snm

g gel2 FARPEA] UV-Visible
(VARIAN, CARY 500005 olgsto] Alme] el kg
o ZHsigon] AALE theat 2ok

spectrometer

UVET-E%)= (T/B) X 100
UVAFHE(%)= 100- UVEIRE(%)
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1. QUZZ sl o3t Y
D) A sl ThE Ay
Figure 1] 10, 30, 50, 70, 100%(W/v)2 F2449] 5%

£ HISHAZIHEA 8H] 1:80004, FAAIRE
80C, pH 52 sto] FAIRE HAZ0] GAd HelE
Aot GHFHK/S)Q Halkg HH gl 5k =

o] Bt STV &= K/Sghol S7tste] dAde] F7ts
€ Ze & 7 oelen, Al |z A9 Hel el
100%°14 Hele & 4 %l dasE 10%W/v)E T2l
K/Sge] 371= 2497, 50%% W 6.336, 70%°lA 7.613,
10070114 7.7649] =g et

v oa

2) g2 Hale] w2 AN
4] 1:80, FE%E 100%(/v), FGHATE 80RA FL0
225 40C~90CE HSIAZ|HA A AXEC] G4

S Figure 20| Yepoict |89 27t Eopdd et
K/Sgkol Z71sto] 2o Gzeke 907 oA H Atk 40l
A K/SZEE 1,775, 60°ColA 3.998, 90Cell4] 8.387= =t

F QN Lt SRS QHOR TR A0
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Figure 1. Effect of Dye Concentration on K/S of Silk Fabric Dyed with Buckwheat Extracts
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Figure 2. Effect of Dye Bath Temperature on K/S of Silk Fabric Dyed with Buckwheat Extracts
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Figure 3. Effect of Dyeing Duration on K/S of Silk Fabric Dyed with Buckwheat Extracts

= U ole A 20l 489 2Tt Adsshd 40, 60, 80, 100, 120202 FMAZES WalstaA FAS

Al olA L A B2t 25o] ZEelA]7] wholHal Alm AARE TR FAAIZE Halo] oJjt dzteke] WolE Figure
HtHNam & Lee, 2013). 3o VeIt A WA FAARE 80E7HA] 2]

=29 Mg B F2MAE9 FE2 HES] XdE|o]
3) FHARE Rele] whE A4 AR F7MEE e Btk MA9] Zoldt AR
AT 100%(v/v), GMLE 80 C, 84 1:80914 20, olal7|(-NHY)AJolof M) oleAgte gmx|7to] Z7fal|
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wet AsHos GHE7] wE
ARRER, QRN 70 e 4

17
HolA g AE 9

AR 80+ olFf= A AZke] F7tst
Hete FARHK/S)0] 79 H el HZstolr] mhzol

2t A2 oK tHKim, 2016; Sa, Choi, & Lee, 2013).
4) 9% pH ®glo| wE FAA

Figure 4] wld A4 F209] pH H3lo] o
HSE AEE7] Qo oEAN} S4SRPEROR 89
pHE 2, 3,5, 7, 9, 118 z&sto] Maen 100%(W/v),
GHAE 80, MR 80 CollAl H] 1:80= G
AW vefilth A8E2 pH 5~11¢] =gt pH 2, 3
oA K/SEol 242k 10387, 8.8378 & zers uehj
Qe ol WY AY FEM49 gol 7|(-)e HAAE

O=E
ARERY ol 7|(+)&}e] Aol el FaFFel &
2 Aoz rtmHcklee & Jang, 2003).

L

Qg

D didzq Higlef oE FA
AA S5 9 wEA F= 94@1] e GMELSS A
HHE7| 95 FMe an] 1:80, YREE 100%/y), A

=

o Aefstalon Adud =
< Figure 5] UefgIch

Al WA o GRS WiEA] =5 2% owlfoA] B
dom, I oo kmoM: AHslelach Y 1%
ow.folle] dZEES 7998, 5% o.w.follAe] HRIERS
79160% WA Fhkof wE F Wshe Holx] it
A= S7Fdell weh Cu WAl 4% o.w.foflA
o K/SgEe Bglom, Eek Fe mi Aol K/Se widA]
St SRl weEh 7Kk 3%l Fd K/SgE o
EHiclet.  Fig. 59F 22 @A 9l gzl Sl A
2] A9] gzEFe] WelE Figure 69 YR 7P &2
K/Sgke AlS] A% 3%, Cud] 7<% 4%, Fe WBA9] <
4% owfold BAZ & 4 ATk

2) jdza el W 4 54
Auge T the GMSIGe o, WA R 2 weEs
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Figure 4. Effect of Dye Bath pH on K/S of Silk Fabric Dyed with Buckwheat Extracts
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Figure 5. Relation Between Mordant Concentration and K/S Value of Silk Fabric Dyed with Buckwheat Extracts
by Pre- mordanting Method
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Figure 6. Relation Between Mordant Concentration and K/S Value of Silk Fabric Dyed with Buckwheat Extracts
by Post- mordanting Method

4 AR Hwste] AAPIRIg YA o Astel  OFHIAE AT HAOH, a*ghe 360~4.06, b*ELE 1

L %S vebolrh Cu Wi Aol 98 AZRel sl 155~12.912 Fojyd AzEa n|mste] 7))ot ]

W=7 4781~51352 Astete] APge] Wste] Foml, o* ol e Sl 4 glon, Al L Cu AR
- O
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ABe] A9 BEsl 37.27~41872 Astotol el S Lrehoick
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Table 2. Color Changes of Silk Fabrics Dyed with Buckwheat Extracts by Pre-mordanted Method

L a* b* H V/IC
Unmordanted 5474 11.10 24.98 9.24YR 5.66/4.61
Mordants CCZL}E?:TE?”

1 53.00 10.55 23.03 9.27YR 5.06/4.29

2 51.80 10.53 23.59 9.33YR 5.02/4.32

Al 3 52.20 10.71 23.43 9.32YR 5.14/4.27

4 53.69 10.77 23.36 9.15YR 5.21/4.26

5 54.02 10.90 23.27 9.12YR 5.24/4.24

1 51.35 11.05 22.73 9.17YR 498/4.13

2 48.70 10.96 23.09 9.22YR 4.72/4.24

Cu 3 4859 10.73 23.75 9.26YR 4.71/4.31

4 47.81 10.46 23.91 9.30YR 4.63/4.32

5 49.62 10.66 23.46 9.14YR 4.81/4.26

1 40.31 3.78 11.55 2.71Y 4.06/2.09

2 41.87 3.77 11.73 2.80Y 3.91/2.08

Fe 3 37.27 3.60 12.91 2.82Y 3.62/2.02

4 37.72 3.67 11.97 2.70Y 3.67/2.05

5 38.66 4.06 11.81 1.79Y 3.76/2.07

Table 3 AMT AP of ofFA] T5F 4 94 5
o] w2 mHMol ¥ 2o A G A3
E3t Hlwste] Al HH°§ AZZe HErt 52.08~53.800%
oF7t Asletg o™ a*zhol 8.74~9.76, b*Zto] 21.37~22.81
olglem, Cu ®gAlll= a*gto]l 7.50~8.72, b*gko]
20.39~21.540191c}. Fe UH%‘ A5 Aol Wwot
40.30~42.212 B Zﬁ}o}@ Ago] B oY= A

kS Hyom a*gh 2.63~3.11, b*gle] 12 Uj¢l2 Zofje
Zﬂ_ 257t H|wste] HA7] 19} A7 7L AAsHeS &
g 5= Qlglon, FA FFe Al 2 Cu WiFA= B
At AARS Al mjdA] YR(Yellow Red)A|E 2] MARS. Cu
2 Fe MFA] Y(Yellow)AG ] AAts grasiart.

i
*Ta
X
i)
£
\1
E
8 L,

3. A=k 54

Table 4= WY A4 & M4sT 100%G/v), o=
80°C, QAIAIZF 802, pH 59 27102 Fr| K/SE Hel
WGA = Al 2%, Cu 4%, Fe 3% (o.w.f)= 40CA
2087F /Huﬂcﬂo St AXNET} Hnfjo] oMst AREo)

=

blsk el QTEE @4

o FE o 358, Al 9@ Cu W9 A=°] 451, Fe 49
3582 UElth EgfolEeddEre] A, Faig
AN AAE, 7470 g M HAE 5 BE AlE7t W
B 2 odoi] 4-55FLo2 5% tetolZedAseE
Hehjo] £]o)g- QE/‘ZH T A8AR EAAE WY A
2 228 o AXEo] Ego] F 2 9lg Ao AztE
oh. A=) A9, HEY ALrt giRE 1-2 552
2 Qo 9= 4-5 S80It
AR Rl @4 AZE 9 BHE w9 A=
4 & o Al dubE oz 45go] 9t At
Bk o]f2 ke e AE A d8dE AR
AEsAY Bd of g9 ojgoe] & HA| =
Z5he AolB2(Nam & Lee, 2013) WY F2E2
g AAE9] A8 SHlo] Yootk AR Ated
AMdE Al 9 Cu HIEMoA HARE = Rl dMA
9] 4-55F°1N 45FCE, Fe 4% 35302 Htlge
M, R Afoll= & #IPF AU Cu WiE Al o A
Stob= ZA%s Holth gt wiE Al 4-558°lA 4-35F
oz IAYE HEME Astohe S Hol, 249 4
< T M Al 458, Al E Fe WiE Al 4-554, Cu

A 35EE Hde & & AN

[
g

& e gl w2
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Table 3. Color Changes of Silk Fabrics Dyed with Buckwheat Extracts by Post-mordanted Method

L* ax* b* H V/IC
Unmordanted 54.74 11.10 24.98 9.24YR 5.66/4.61
Concentration
Mordants (% owf)
1 53.57 9.76 22.04 9.74YR 5.17/4.12
2 53.33 9.34 22.17 9.86YR 5.20/4.00
Al 3 52.08 8.74 22.81 0.13Y 5.05/3.83
4 52.11 9.30 22.74 9.68YR 5.10/3.97
5 53.80 9.59 21.37 9.76YR 5.22/4.11
1 52.40 8.72 21.54 0.16Y 5.08/3.85
2 5147 8.53 21.50 0.24Y 4.99/3.83
Cu 3 51.18 8.49 21.23 0.31Y 4.96/3.78
4 4957 7.50 20.39 0.85Y 4.80/3.59
5 50.98 7.97 20.70 0.54Y 4.94/3.65
1 42.21 3.1 12.00 3.57Y 4.10/2.13
2 41.84 2.96 12.15 3.76Y 4.06/2.09
Fe 3 41.50 2.67 12.48 4.01Y 4.03/2.06
4 40.30 2.63 12.79 4.08Y 3.91/2.03
5 40.48 2.66 12.21 4.06Y 3.93/2.10
Table 4. Fastness Pproperties of Dyed and Metal Mordanted Silk Fabrics
Dry Cleaning Washing . Perspiration
- - Rubbing — -
Silk | Light Stain Stain Acidic Akaline
Fade Fade Stain Stain
Silk | Cotton Silk | Cotton | D Wet | Fade Fade
v Silk | Cotton Silk | Cotton
Dyed | 3 45 | 45| 45 | 12 | 45| 45 | 45| 4 | 45 | 45| 45 45 | 4 4
Al 4 45 | 45| 45 | 12 | 45| 45 4 | 4 4 | 45| 45 4 | 45| 45
Cu 4 45 | 45| 45 | 1-2 | 45 | 45 4 | 4 4 4 34 4 3 3
Fe 3 4-5 | 4-5 4-5 1 4-5 4-5 4 4 3 4-5 4-5 3 4-5 | 4-5
4, 7154 2 AR 9 HE@] ieiA ZFZE 55.9%,
52.8%° Adai-gs el Aol Wl A4 FE=
D P4 o Qalo] el RolsA g o 4 Ak 2t
Table 5= W94 5% Al 2%, Cu 4%, Fe 3% (o.w.f)E H@to] thsiiles A & dAe 25 BFolAE Fe
40°CoA 2087 Ao At o2, Wd AR F& Ma wjge] FE AQsty AFgAEo] 9.9%E UEY &
=5 100 %(v/v), GRANZE 808, dML: 80CE pH 59 T+ Fo9 71s48E 291 T 4 Utk

A FARE AXEE FMIE AT Staphylococeus aureus)
3t B (Klebsiella pneunmoniae)& ©1-%, Fdd4ES

ZAlste] GRATE WA Aolck, GAE AAIG

A% E

%

j=)
s
olt.
Ho
el
N
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Table 5. Antibacterial Property of Silk Fabrics Dyed with Buckwheat Extract and Mordanted with Various Mordants

Antibacterial Property

Bacteria Reduction Rate (%)

Silk Fabrics Staphylococcus Aureus Klebsiella Pneumoniae
Untreated 46.4 42.0
Dyed 55.9 52.8
Al mordanted 99.9 99.9
Cu mordanted 99.9 99.9
Fe mordanted 99.9 58.6

Table 6. Ultraviolet Protection Property of Silk Fabrics Dyed with Buckwheat Extract and Mordanted with Various Mordants

Silk UV-R(%) UV-A(%) UV-B(%) UPF
Dyed 96.2 96.1 96.7 21
Al 95.1 97.6 98.1 28
Cu 94.9 97.5 98.0 45
Fe 95.6 98.0 98.2 50+

1%2 WE Ad FE2840 ozt Zeld AdEA <] ioq
g g 5 , M Al 97.5%-98.0%= thEE 2}
mide]  osf Il AF%E E“‘EP
UV-B(290-315mm) 9] 7% &M A] P& 96.7%= #F
o} ApFEAo] HojEe ERlsiglon, mjd Al AThg2

98.0-98.2%% ViERRGlh, AL ARASUPPE @A)

oloj o
pryies

HEAo]

A 210900, Al B A 28, Cu i Al 45, Fe ohd
A So+s Bl st AREAe] Y AW FE%0] o
o Holge eR1g 4 9ol
v. 22

B ATE B A FEAS olgsiel BB FNT
A%, duE, AR AR, @89 pH 5o 24
off T e, whede] ofsk GapeT Ewae) Wl 2%
Aez, Ao ADEH, PR B Wslel, AAdR

(e}
29 od Ahe] A A154S sl A4 2708 9
et} skt

e A %%2 HEEe At Ayt QA AHE

o ek A A S el Fa] A 2ol
100%(v/0)lH BAHK/S)] Hfgtos ek, £

AT 90" C, FMAIZF 80&, pH 204 o AL
Hoch Auid Al Fg K/SE Al 2%, Cu 4%, Fe:
3%(o.w L)X Uepton, S Alofl= Al 3%, Cu 4%,
Fel= 4% 2o K/Sgke debich Amfd =& FAid
ste o, BE mjdAela NS =i AF 9 A4S
o= A% AAagks JUEHUeH, Y(Yelow)AE Ee
YR(Yellow Red)AIG2] M/dS Hrt.

71 AT WrpdTels dEAREs Foid @M, Fe
ES AN A 35FS Uetdlen, Al 2 Cu miAAelA

45702 e Fooiytt. AEAERe] HiEML
alzur 20&% - Spsiglon, EatolZE Y AR Egt
S oz yepith np=ze] Fe Avtdoez 4
S5 obde] o4t Axts Helon, Fujd dM AXES}
wato] ALl ¢ wjd Al H]SS5HAY 27k skt
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AT 100% (v/v), FHAIZE 808, dM2: 80T =4
oA AAL FAEIE S & SleeEt ArdEd E
718 WA Az tezAe Herbsde I
3 AR AFEA § 1] Hoiziy g 4 9l
et & AFEYE 7o r P& AR WS Hst
of A AF=O| AskE YA & e Wt FHL 7B
%, A 9 7lsAde] Fole A8 A2 el 28
< Ot A2 5ol 9 2 715l ot A€ F

o 7Fsstelet 7]t

k)
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