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Dyeing Characteristics of Herb Dyed Fabrics Treated with Mordants
- Focused on Sage and Rosemary Extract -

Sin Ae Goo and Hyun Sook Bae"'

Graduate School of Education, Changwon National University; Changwon, Korea
“Dept. of Clothing and Textiles, Changwon National University;, Changwon, Korea

Abstract: Unlike synthetic dyes, natural dyes do not affect the human body or create atmosphere pollution that are also
mothproof, antibiotic and sterilized. This study examined the changes in dye adsorption properties according to mordant
types and mordanting method to qualify trends using sage and rosemary extracts. Dyeability of sage extract is often sim-
ilar to rosemary extract regardless of dyeing conditions. Dyeing properties of herb colorants on cotton, silk and wool fiber
and effect of dyeing conditions on dye uptake were also compared. Dyed fabric showed a yellowish color and the dyeing
affinity was somewhat good with rosemary extract. The surface color of the dyed fabrics was darkened by mordant treat-
ment. The K/S value of herb colorants of protein fiber was higher than cellulose fiber. The concentration of mordant hav-
ing the highest dyeing affinity was different from the mordant type. Regardless of the type of fiber, the K/S value of pre-
mordanting was the highest in mordanting method, and the K/S value of simultaneous mordanting indicated no noticeable
mordant effect. The fastness of washing of silk fabric was reduced the most by mordant treatment. The lightfastness was
reduced in Al mordant treatment regardless of the type of fiber. The lightfastness of wool increased somewhat by mordant

treatment.
Key words: dye adsorption properties (52 543), sage (M|°]A]), rosemary (227}2]), mordant (7] 9A]), colorfastness
(BAAFE)
1. M = wjEA ol sl thst Ade] AEd GMAREE FXAE
T Aorz HAGHAM mjFAL] AR vl S8 HChu,
AAHs= A9 st 9] 2281a Zolde A 1998; Song, 1985).
S veEble EdEe] MAaE Tkl AdedlJeong & w9 Al A] WS EXElT dme] wAS AEA| )
Kim, 2002), thFet 4314 Wi late] Endes A4 A MAA F= A0 mjdA] g o] s|FE] F2E, o
T7} 73t kg0 g o]/ STH(Bahk & Marth, 1983). 2 &2 989 A¥sle £84 sES w=w Floltt o]
TS A EHomE JA He= g £ 2E9S EY 7 o] A4 227w EA L] FEolg R tE EXeF A%
Ue S 7L T olof wiel] YRe] FA|et Bite] & s Axpols @o] dojupm Aze] wslel s P =Tt
Halal A whgo] Hsh @Ade] W g et = Z7181A AthKim & Lee, 2008). HAG® 3 thiAe] A&
A e 5] FAE Stk ol2fd g A5k st AERE 22 TR A4 AR uigAle] FE 559
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o] iAo R A7Ex] A AZ(Nishida & Kobayashi,
1992)0] 7Fsstna Tk Ads vepl7] flste] 2t v
Aol ML uf$- F Q5K Hwang et al, 1998). AA) G2
2olz 84 2599 WidAle A4 72 ¢ Jded dx
A& AHoR Ao aN Wite] tgsle}l datae] F3,
71 A= /fde] Tkttt HE S ol I HE
o2 QA mXE A AES AT - AT J4 A2
o] M@oY 7R SHAA RIEHEIEE A WA}
Bol o]§F 3L = Ao|tk(Jeong et al., 2010).
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A8, oFE, P18, 98 5 S5 vdsie e AU
o] oA efBtel| 71 E-g-(Park, 2006)%13 SlE S|HE 3, F
2k 270, S, W), A Sl e 28 ok vlE, 8
2, B, 95, A, AT Sl ol8HUN sMLE T
S MYt DA AAE slo] & H-83 HEoITh(Lue

& Lee, 1998; Ryoo & Cha, 1998). 3|H. &&= ©<=31E,

#H 722 4], A, HE, Af-(Essential oil) 52 55
ATHBouseta et al., 1996; Craig, 1999). &3] HA
e 2B slad 7158 BTt &8ate] A%
< 93 olZErtElgty] aRY F8 AR o]&EIL vk
(Lue & Lee, 1998).
itz o2 go] Lzl SE 5 M|o|R](Sage, Salvia officinalis
L)} E=uld](Rosemary, Rosmarinus officinals LYY= A53
Abo] LA ER A AlFe] MAE AW, 717} st
LkslEo] Zsle] AERE Wol o]&E L = 2lEoltt
ole] Hf AEES HlskA AolR|= AUl (Cineole)t F5-
ZF(Thujone)o] Zom, Z=ulE]l= AY|&(Cineole)s W=
(Verbenoneys ®o| EHslal o] xfe]E Heoli JrhOh &
Whang, 2003). Aleo]x]¢} 2=ulg]e] 481 dE e
A HEAH(Phenolic acids), TIEIZ3 (Diterpenes), Z2}H. =]
= (Flavonoids)@ - THCuvelier et al., 1996). 53] Zg}=
ro|=Al = "iFE -OH, -OCHy7|E 7H=d o9 A9l ¢
o] wt Aol thEal ARS-skE mi Al Wt Al xle]
7} YA BAthLim & Park, 1993). o]oll 7+& HZ3H(Labiatae
family)2A] aH4ksl 2go] v & ASE d#A Jout F
AE-2] gFgko] thE(Cuvelier et al., 1996) Allo]x|9} 2=nly]
2 G A wFGA Aol wE AE FFF 540 Zelvt
g Zlog Azt mEka] £ Aelas AlolR|¢F 22nle
FEEY G A ke Ao wE S Qs AERQA Yl
g el tiste] s E g A E] FHA HskE
ARy AR FF) A T 2 wld W e
2 B vlwetarAl gt Begk G AES] AEdE s, vz
AR E, dFAREE A5t A g Az =E
Hlwsto 24 AAx1sHQ] 2134 A=A dAxees &
L3171 {3t 71ZARE AlFstaa) st

A
U

2.1. AlB & Al

AL AL HE WMEKS K 0905)3 ARsl, 2 S-S
Table 132} 72t} wjdA 2= ZA4HE (Ferric nitrate, Fe(NO5);
-9H,0), FHHEAILFr]EZ-E)(Aluminium potassium  sulfate
dodecahydrate, AIK(SO,),-12H,0), 5=*+8}Z-(Calcium hydroxide,
Ca(OH),)9] 35S = 17 o9 Al%f(Dacjung Chemicals &
Metals Co., Ltd.)S AR5}

22 9% L FoY £5
AlelAst mxvle] GAls A% 4T eI TSt
2O R4S oleuAGAZ & oleslale] At Bl

& Az AR 1000 F7F 115 ARES1o] 95£5°CoA 14]
7F 59 FFAA MAZ FE3, T FFFE 71 23]

BEEEa. 2SN FLE TN SRTE 0
Fat] & 210] §12 4 A (Stock sl 2 AFESHAT.

2.3, YA ol ofdRiz2|

Ao A7) (Staret-2, DL-6000, Daelim Starlet Co., Korea)
olg3te] Ao|R|e} B=nlg] FEERE W, A, BAE ¢
Pl gl YA JFo 7 3] 1%(owb.)e] &
3 NS A2 om| MHE 122002 Flo] 40°Co)
2087 FAst & 2R o] W pAlstaL ARAAREN
mjdx2]= Fe A, Al WA, Ca WGAE A5}
EE 1, 3, 5%(o.w.f)E WA oM db] 130, vlE 2=
60°C, Wi A17F 60 AR 7|l A 2lsint.
Wi o] mE FJF 5SS Hlaelr] flste] vl (Pre-

wl

mordanting), & A] 7l & (Simultaneous mordanting) 2 Fuj
(Post-mordanting) *]2] & A8 Azt

e

O

2 =
AR Ee] FHM-S A (Chromameter, CR-400, Minolta,
3 AFA(X, Y, 2)E S48 &, CIE Munsell
FAA Wtz 2 oS o]g3le] H(Hue), V/C(Value/chroma)S
AFE3113, CIE L'a'b A F7bella] S A 7he] AXHAEab)
A

AL* = L}-1L,

* = —
Aa a,—a,

Ab* = b, —b
Pl AR e B AR AN AR A b
Table 1. Characteristics of samples
Fabric count(inch i i
Fabric composition Weave uni(inch) Welg?t Thickness
Warp Weft (g/m”) (mm)
Cotton 100% Plain 75 68 96.4 0.277
Silk 100% Plain 144 101 252 0.089
Wool 100% Plain 73 67 103.3 0.293
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2] st GMREo] FzFeke b E 7] 9l AR} where, K : Absorption coefficient
2% UV-VIS spectrophotometer(V-670, Japan)E A3} S @ Scattering coefficient
Dgs 39, A=A0F 10°9] Aol HhEa4 (A =400 nm) R : Reflectance of the dyed fabric(A,,, =400 nm)
o] EHAE-(R)S =431 Kubelka-Munk2]ol] 2la] dME
o] FHHFEER] KIS & Telith S ARE 20 J 25 PMAHEz £H
& F o SWe 77} 53] 2kl B Fekich MgA S FAGBe] A T ARE olg WA
(1-R)’ £ AEE =43P] 98l KS K IS0 105-C06°1 w2} Launder-
K/S=*—7=— O-Meter(Yasuda Model 408, Japan)S ARE-sle] MEhst &
2R
Table 2. L*, a*, b*, AE *ab and H(V/C) of the fabrics dyed with Sage and Rosemary extracts according to mordant types
Herb Fabric Mordant L a b AE*ab H V/C Color image
None 87.14 -3.71 27.29 - 8.2Y 8.7/3.5
Fe 70.24 1.11 21.17 18.61 3.7Y 6.9/2.9
Cotton
Al 85.85 -3.29 32.75 1.44 7.7Y 8.5/3.5
Ca 84.34 -3.47 31.07 4.71 7.7Y 8.4/4.1
None 84.84 -1.12 14.35 - 5.6Y 8.4/1.7
Fe 67.67 1.26 18.50 17.85 33Y 6.7/2.6
Sa_ge Silk
Al 82.24 —4.57 3335 19.58 8.5Y 8.2/4.4
Ca 78.72 -2.23 25.06 12.42 53Y 7.8/3.4
None 80.08 -0.51 17.21 - 46Y 7922
Fe 68.13 5.56 23.95 15.00 0.9Y 6.7/3.7
Wool
Al 80.99 -1.62 18.38 1.85 6.1Y 8.02.3
Ca 74.83 0.56 26.92 11.09 42Y 7.4/3.7
None 88.03 -4.16 23.48 - 9.2Y 8.72.9
Fe 68.80 0.87 19.91 20.16 3.8Y 6.8/2.8
Cotton
Al 85.67 -3.79 28.13 5.41 8.1Y 8.5/3.6
Ca 84.71 -3.58 31.62 9.00 7.7Y 8.4/4.2
w/o 86.10 -1.80 13.20 - 7.0Y 8.5/1.5
R Fe 68.69 1.02 17.93 18.26 34Y 6.8/2.5
osemary Silk
Al 80.50 —4.66 31.26 19.12 8.6Y 8.0/4.1
Ca 80.30 -2.07 24.85 13.02 6.3Y 8.0/3.2
None 80.88 -1.06 16.49 - 53Y 8.0/2.1
Fe 68.67 5.46 23.84 15.67 34Y 6.8/2.5
Wool
Al 81.20 -1.93 19.15 2.82 6.5Y 8.02.4

Ca 75.10 0.71 25.66 10.98 3.9Y 7.4/3.5
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kA gz‘s}—b— ; KS K ISO 105-X12¢] 3] Crockmeter
el CM-5, Atlas Electric Devices Co., USA)Z n}zHAEF]
= 576-3].01\:],_ AZ AR e wfjgx]2]st GMREo] ek
Fe] Aol oa ATt s EHA Aol FAEE
=& &Y= FS=E KS K ISO 105-B02¢l =31 Fade-O-
Meter(Xenon Arc type, Model CI 5000, Atlas Electric Devices
Co., USAE A8l 20A|17F FRASH &
o Frlskdic.

gray scaledll <]3}

] HA = 4u) 1 E= 6 H%’M 2011 1o wigxE]sid =
ool ofg] Wl Qe Ma BEak 2 Ao B Fy
2 A3 el weh Azrt wsisla) gAle Ert S0t
SHAl |tk (Nam, 2003). "HHA] SR/l whe A2 =] FHA
H3ls AR 28] Fe vigAl, Al WiEA], Ca WlGAE AF
gat] mGAl FE 3%, M) 1:30, WE &% 60°ColA 60
W2F AAnjdst &, Alojx|e} 22ul] FEE] XYY 7)E
02 1%wb)e G FEE o] 40°ColA] 2087 GAE)
3 FHAS ST AlojAet 2=uke] AMAES] wY
Al 7] Al CIE L*a*b*ol] 2|t %™ A4} oJn|x|E Table 2

r_1

ul

of UEhiQEd, Alolsh 2xnle] gAHEe sEmos
yellow Agolw], 2o Haehe Mga) SHER T 3

YeERHATE Fe MiE Al 7P ofF81own, Ca vi¥, Al "i¥
TOZ YA YERT

Fig. 1= w94 st A& njdAl S/E FH94 st
£ Hunter A2 YEPd ZASZ a b valuee Z12}e] A4+
WERs vehle A a7t (HEEelH red AlE, (-)rEEke]
W green AlY, b7} (HWEOIA yellow AY, (-)Fke|H
blue AIEE < ]‘5‘]-‘:— Zo]thBerns, 2000). Alo]A|2} Z=wle]
AN Ee] FHA Wsh= wdA] TR dEgle] Hlse A
S Ve T A ARl FARRE & 9o, oA
AA7HGoo et al, 2016)} AT WA, HEA 52 L
o Wsls Hu Al WgAEE ZHES] A$u ALC] (HE
YeERASL, 2 9] A 2 wEdAl SRS BAIgle] ERAo] of
FHROH Fe mid Al AY 0%":*7%] Elsith, A2 =R 1
a’, b HsE B, WAE] S Fe vid A Wspt 2A U
Elgtom, Aa'7t (+)uwk0§_ Ab*7} (o s tﬂs}oq
reddish blue 7412 YepIou the mjdxE] Al Aa'= 9
21o]7} GO Ab 7F (HEEES R Wt yellow ALL &
A=

AZ=9]

Fl

735 Fe Wizt Al wjd Al A Wsht =7

veRtEel, Al WG Al Aa 7t (R, Ab7E (1 f‘a_&
W3] greenish yellow AlES YERNSI 2™, Fe vid Al A

7b (RO 2, Ab7F (R W3lY reddish yellow 7'ﬂ
S vehfo] M4 IS MR tE WEke R YEETh B
A&l g WAER AHES] H9AH Fe W9 Al Wsht
27 Yehdet Aa7t (+) o Ab7F (R Wt
° reddish yellow A19& JERIRE, A4 Eol Hlsted Ab']
Hsl7l Aglont Al Wi Al Aa7h (R, Ab 7} ()
o2 Wl greenish yellow AES YERIST A= 722
Arete A SR/ 9 AEA SR wek d2F SA4o) 2ol
7h vBR dsks A 3Re fsl AdE mdAle] degol
F83E & Uk

3.2, DHYN| ¥ oHgdtHol mME WX =S4

320 WA FF 9 w0l A% 9F

AT Al AMAEe] G *éoﬂ °§f‘a§ = F
238 2212 mjdA] FFe} &
A EFo] W JAH 2 Evaﬁ
A, Al WA, Ca WAAIE AREStaL vidA] TS
5%(o.w.f)Z HSIAA dH] 13022 2% 60°CA 6
Aujd st ge, MR Z=ula] —ir%%—‘?] qY 5
1%(0.wb.)Z 3lod 40°CE 2037+
A3k KIS #e Z7g3tEaN

Table 32 wjixie] Q4
ojx 9} 2=mlE] FAH =]
Wol MAa7k 2 5499 2ol AA]
zZHdo] thAh & Zlog yehtt
Age] s vepliion, midAzz ofF
A Al 7P oAl vERTE miaAl FRel wE Adushs
Fe w9l 4% Aa7F (DB, AbE (EFS
reddish blue A1GE Uelda Al, Ca MI9e] 7% Aa7} ()
W AbE (HEREOE Walo] reddish yellow AIEEZ LFER}
Fe Wl Ale} b2 A4 ¥isks BSich

o A, Fo] MIHAE ) BH Fe Wiy Al ZA Jeht
d2el 7Hg FdEem, AE 7 A A Fee
Fe m9 A 5%%ou, Al Wi Al 1%2 UERt widA] S/
HE TE oS Bt} Aukd oz wjdxg] gGA HEE9]
JW“S A2 FFHet AAgle] mEA Hsle Hixe vof

, AEE Ca Wid Al 7P Bol F71esiTt. Alelxlet

2xule] G Ee] FHMo] Are] Aol 9lout HIsg 7
e eI, ole Alelxler 22ulle] R AHEF0]
712] fA1eF Fejol™ flavonoid Al5-2] carthamin 34 AT
AZEEZ(Goo et al., 2016) F Ao H2F AFo] H|S=S
oz vEht Aom nelt ey oA HEe) 79 v
dAle] deo] Mol @G| A FFS PXEZ (Jeong,
2011) "iFA FFot vl s= dzkgo] 2|7t & Fog
Azhelo] widA st A E] K/S whe SASIAT
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-
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(b) Cotton/Rosemary
10 &
» Ca
» al
o) a
< v
-10 -10 D B Fe 10 0
-10 ¢
F Fe Ca ¢0
AT
-20 -10 0 10 20
(d) Silk/Rosemary L A§
108
W Fe
4 o~k
-Jo -10 4 10 b, o}
-10 §
W Fe ® Al
N Ca L L
-20 -10 (o} 10 20
(f) Wool/Rosemary i
014
: B re
% oAl
< G-t
o 10 0 10 2
.10 -
Ca
mre % 0w
-20 -10 0 10 20

Fig. 1. Color differences of the fabrics dyed with Sage and Rosemary extracts according to mordant types.

Fig. 25 AlolX|9} 22rla] 941 WA Ze] K/S 7t Uepd
Ao Fe vjgde] AS HA sk Skl mWet KS @

o] keI, K/S #hel Wst Zx & wo|qith. vhdH, A
Ca " Aol= K/S Ffo] WS Ho|w wdA] E%d) Eﬂ———
K/S 3ke] Wis} Zx =2 eko} Fe Wiy Aloh= v 9% 7

& YeEhiIH

Table 45 WA 98 AR BAY 24 A%EA A
HEurt gAYl ke F/ksEo igA FREE 92
AL Zols el widxg)st GUAES ZF yellow
Aol AAs JepRon, Fe Mg Al 7F8 oJ5A Yeht
o}, widAE AHslE B Fe 9ol A$ Aa 7t (0,
Ab'E (o2 W] reddish yellow AlGZ JeRdon,
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Table 3. Color values of the dyed cotton fabric according to mordant types and mordant concentration

Herb Mordant(%) AL A Ab' AE", H vIC
None 80.08(L") —0.51(a") 1721(b") - 46Y 79222
1 —-11.46 8.51 11.56 18.37 0.2Y 6.8/4.6
Fe 3 -11.95 6.07 6.74 15.00 0.9Y 6.7/3.7
5 -8.41 3.88 5.75 10.90 22Y 7.1/33
1 0.13 -1.16 1.13 1.63 6.2Y 7.9/2.3
Sage
Al 3 0.91 —-1.11 1.17 1.85 6.1Y 8.0/2.3
5 1.54 -1.48 3.45 4.06 6.5Y 8.1/2.6
1 -3.27 0.97 5.47 6.44 3.9Y 7.6/3.1
Ca 3 -5.25 1.07 9.71 11.09 4.2Y 7.4/3.7
5 -16.04 1.59 10.15 19.05 43Y 6.3/3.8
None 80.883(L") ~1.06(a") 16.49(b") - 53Y 8.0/2.1
1 -13.07 9.17 12.45 19.25 0.9Y 6.8/3.7
Fe 3 -12.21 6.52 7.35 15.67 34Y 6.8/2.5
5 -8.44 3.48 5.39 10.60 2.7Y 7.2/3.1
1 0.20 -0.83 2.20 2.56 6.5Y 79/2.4
Rosemary
Al 3 0.32 -0.87 2.66 2.82 6.5Y 8.02.4
5 0.73 -0.90 3.56 3.74 6.3Y 8.12.5
1 -5.63 1.81 7.18 9.30 38Y 7.4/32
Ca 3 -5.78 1.77 9.17 10.98 3.9Y 7.4/3.5
5 —-14.56 223 10.75 19.93 4.0Y 6.5/3.8
5 6
—&Fe —®Al —Ca —&Fe —®Al —Ca
4 | 4t
(] L)
2 2
@ ©
> >
» %)
e 2 2 2
(a) Cotton/Sage 5 (b) Cot$on/Rosemary
0 !
(o 1 3 5 Y 1 3
Mordant conc.(%) Mordant conc.(%)
Fig. 2. Effect of mordant concentrations on K/S value of cotton fabric dyed with Sage and Rosemary extracts.
Al, Ca "I%9] 7% Aa7h (-, AbE (+)HP% 02 wslo] EE Yobgon, AxE S8
greemsh yellow AEE UER} Fe wignt th2 A4 WH3lE Fig. 3& AMlo|R|9} Z=wlg] G AZES] K/S 32 e

ojope A Hsk= WA ES] A9 ﬂ%b 1 2+
uﬁﬁﬂla} sitlEte Aol weh WS tEA VeRd
& 5 ATk W A, Fo| AE LS BH Fe g Al 7P
oM, I tg Al vig Al o2 Yty vjdAE R AE
"ot A WdA e A4 2R} BAIgle] Fe WY Al
5%A 21, AlojA] A HEo] AHg- Al WH Al 5%, Ca vl
A AlE 1%2 dehd v, 22ule] 94 AEe] e Al
Ca Wl A| 25 3%E Ko M TR wet o224 Yers
o} mdA et QAR TAAe Ak FFel AAgle] 1B

L

rlo

1
o

AoE Fe Wl Al 7 20w, thgol Al W% A2 ek

3, wjGA ot U1kl wel K/S el S7Fskich whE,
Ca 49 Al K5 T e W2 AR w2 ne
S Zke] W3l Ex Fx] o} Fe, Al vig A9t O & AES

_4

L}Emao*_i G 830 YapeHe AP Fi 8 5
AMdlo] g3l 71o =z AzZFETH

Table 5 RG] G4 AR AN 5 AzaA
3 AMER G3e] A Fvhskslom A FFE o

AAFL e T 287 vl Aol Pow Vehirh

y
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Table 4. Color values of the dyed silk fabric according to mordant type and mordant concentrations
Herb Mordant(%) AL Ad Ab' AE", H vIC
None 84.84(L") —1.12@") 14.35(b") - 5.6Y 8.4/1.7
1 ~13.06 1.69 5.62 14.32 4.0Y 7127
Fe 3 -17.17 238 425 17.85 33Y 6.7/2.6
5 -22.80 1.14 420 2321 46Y 6.1/2.5
1 -3.08 -2.07 10.76 1138 77Y 8.132
Sage Al 3 -2.60 -3.45 19.10 19.58 8.5Y 8.2/4.4
5 -2.36 -3.78 2025 20.74 8.7Y 8.2/4.6
1 -4.58 ~1.48 14.19 14.98 7.0Y 8.0/3.8
Ca 3 -6.12 -L11 10.81 12.42 53Y 7834
5 -422 -0.91 9.76 10.67 6.6Y 8.032
None 86.10(L") -1.80(a) 13.20(b") - 7.0Y 8.5/1.5
1 —13.11 2.52 4.67 14.14 3.6Y 72124
Fe 3 -17.41 2.82 473 18.26 34Y 6.8/2.5
5 -21.78 1.75 229 21.97 46Y 6.3/2.1
Roscrmary 1 -1.59 -1.94 8.71 9.07 8.7Y 8.4/2.7
Al 3 -5.60 -2.86 18.06 19.12 8.6Y 8.0/4.1
5 -1.90 -3.39 16.79 17.23 93Y 8.4/3.8
1 —4.45 -0.78 11.84 12.67 7.0Y 8.1/32
Ca 3 -5.80 -0.27 11.65 13.02 63Y 8.032
5 -6.72 -0.24 10.93 12.83 5.8Y 7932
6 6
—a-Fe oA —Ca
< 4 r
E =
g g
g 2 g 2 r

(a) Silk/Sage

1 3
Mordant conc.(%)

Fig. 3. Effect of mordant concentration on K/S value of silk fabric
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Table S. Color values of the dyed wool fabric according to mordant type and mordant concentration

E3

Herb Mordant(%) AL Aa Ab' AE", H V/C
None 80.08(L") —0.51(@) 17.21(b") - 4.6Y 79122
Fe 1 —11.46 8.51 11.56 18.37 0.2Y 6.8/4.6
3 -11.95 6.07 6.74 15.00 0.9Y 6.7/3.7
5 -8.41 3.88 5.75 10.90 22Y 7.1/3.3
Al 1 0.13 —-1.16 1.13 1.63 6.2Y 7.9/2.3
Sage
3 0.91 —-1.11 1.17 1.85 6.1Y 8.0/2.3
5 1.54 —1.48 345 4.06 6.5Y 8.12.6
Ca 1 -3.27 0.97 5.47 6.44 3.9Y 7.6/3.1
3 -5.25 1.07 9.71 11.09 42Y 7.4/3.7
5 —-16.04 1.59 10.15 19.05 43Y 6.3/3.8
None 80.88(L") ~1.06(a") 16.49(b") - 53Y 8.0/2.1
Fe 1 -13.07 9.17 12.45 19.25 0.9Y 6.8/3.7
3 -12.21 6.52 7.35 15.67 34Y 6.8/2.5
5 -8.44 3.48 5.39 10.60 2.7Y 7.2/3.1
Al 1 0.20 —-0.83 2.20 2.56 6.5Y 7.9/2.4
Rosemary
3 0.32 —0.87 2.66 2.82 6.5Y 8.012.4
5 0.73 -0.90 3.56 3.74 6.3Y 8.12.5
Ca 1 -5.63 1.81 7.18 9.30 3.8Y 7.4/3.2
3 —5.78 1.77 9.17 10.98 3.9Y 7.4/3.5
5 —-14.56 2.23 10.75 19.93 4.0Y 6.5/3.8
S 2
= g
< g
o . .(a) Wool/Sage (b) Wool/Rosemary
0 1 3 5 ° 0 1 3 s
Mordant conc.(%) Mordant conc.(%)
Fig. 4. Effect of mordant concentrations on K/S value of wool fabric dyed with Sage and Rosemary extracts.
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Fig. 5. Effect of mordant types on K/S value of the fabrics dyed with
Sage extract according to mordanting methods.
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Fig. 6. Effect of mordant types on K/S value of the fabrics dyed with
Rosemary extract according to mordanting methods.
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Table 6. Colorfastness of the fabrics dyed with Rosemary extract according to mordant types

Washing Rubbing
. . Light
Fabric Mordant Stainin,
Color : 2 Dry Wet (20hr)
change Cotton Silk Wool
None 4-5 4-5 - 4 5 5 3
Fe 5 5 - 4 5 5 3
Cotton
Al 4 4 - 4 5 4-5 2-3
Ca 4-5 4 - 4 5 4-5 3
None 3 3 3 - 4 4 2
Fe 2-3 2-3 2-3 - 4 3-4 2
Silk
Al 2 2 2-3 - 4 3 1
Ca 2 2-3 - 3-4 3 1-2
None 3 3 - 3 4-5 4-5 3
Fe 2-3 2-3 - 3 4-5 4 3
Wool
Al 2-3 2-3 - 3 4-5 4 2-3
Ca 3-4 3 - 3 4-5 4 3-4
FAES] dFAEEE Ashe T8 DAL A Wielx of wlal K/S gko] 58] ol d2do] wl¢ s, F
=24 FHEA d8e] B3t Eelle dE dAe #1 Al FulE R} K/S Fho] 253] wo} mjdA] a3t g
oM dolupA wm, A oA daiate] lfte] S7lska k. AuiEat ol 7F KIS kel Xol= ZA] kit
3§ 277t RS #3hehy Eelukgol Fhaste] g AR, sG]l g AR s AuE At Bl
9] dFAZEIT F71M Hth(Vassileva et al.,, 1998). 18] A Fe Wl Al, BAEANME Ca WY Al AlEAZ =7} v
B2 Ca w9 Al 2ol 7P =0 2= As v A Fe Jlew ‘/}E‘r"“:} Az l AR e WA Ee] 7}
Aol sl A BARl BlAAg G Bon, dRse] uke & rsldlen, 58 Alolle dAEe] Fe Wi A ek
717} Bot 9% ﬁ?ﬁ]ﬂ S7kshaA 3IgHA| oA ] Fst o|L, A E l we Hew UrEP*E‘r LFAR == AT T
g4 wafnkge] 7hadhy] wEel dF AR =T v SR ot gaglel Fe mid Alell= Fal Ak 2fol7t gllem,
Aow AYzhert Al HH?.? Al B AL, Ca Wi Al A=l A A
a3 W, B8 Ee] e FTkete] 7P aakEoldTh
48 B
&ALl 2
WP B ISR, AR Al
e 7HE S8 T Alox|eh 22rle] FEE4 ol8st] i o] =t 2019~2020% Flth ol AREAA] 1]
A S B AR 20l wE AE ARSI HskE Ahoz FYEAS.
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