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Abstract — The purpose of this study is to investigate the dyeability, antibacterial activity on silk and rayon

fabrics dyed with cochineal.

The result are as follows;

1. The K/S value of silk fabric was higher than that of rayon fabric.

2. The optimum conditions are mordant concentration 0.5~1%, dyeing material concentration 2.0%(o.w.f),
dyeing temperature 60C, PH 3 and dyeing time 30 minutes.

3. Pre-mordanting method had higher dyeing absorption than post mordanting method in case of silk and

rayon fabrics.

4. The antibacterial activity of dyed silk fabrics were higher than that of dyed rayon fabrics and the

antibacterial activity was increased by mordanting.

5. The lightfastness and perspiration fastness of silk fabric were improved but these of rayon were not.
Dyeing fastness was improved by Fe mordanting on both fabrics.

Keywords: cochineal, dyeability, antibacterial activity, mordant, fastness

1.4 &
A LAANE AN FET AAU=R
= ARgste] A wdskolrh. oF 3,000 Aol
ofgtulote} QIEAel A vhte] sk AAE

o F4°] R W5, 15, 1647] 400 =
Ui, AEE 5 24 GRsk Bl A%
2 s o, 17471400 AL ¢
FHEAY, 229 59 gust Ay,
B Ao AgF sxde Al w4
3, 47 g0 Aol wakshs thaly &

oL

*Corresponding author. Tel.: +82-53-850-7204; Fax
+82-53-850-7605; e-mail: mwhuh @kiu.ac.kr

B4 9852 9T Cochineal o™, &2 Coccus
Cacti L.°0]al /<22 Carminic acid = 4F7|-OH)
o} ZAVP|((COOH)E 7H= 3hehaE AYaL givk

FAIL FA|5eE T Aol F2 A A5
gh Ul B e A e AL
B Ell(Sapoten: 417 o2t B A= A elA 7]
Ashs HEl)l v s ZApd et Sty AR5
o] oA de= MAR T wHole oF
04mmolH ZHA|= tiA| = Aol FHol B538}
AL BEA) e shealeld] Wi e] 2= Gkl <
FAE 2otk TAE 98 T A B
ojmf o] HlaL HFe] ] Tl A 4
o = WL WA g Agh spEAoln T 5o

T o1

¢

Pz

J. of the Korean Soc. of Dyers and Finishers, Vol. 18, No. 6(2006. 12) | 341



[\
=3
0x
A
o
10
0X
_O‘ﬂ
2
40

)
cl

of 21 Ado] & 747k lat, 7]
67 = glom Wikl Tk 5

iHEol 71 Wom o7

i
2,
F[O —{LT.

T
o
I

-

%0 ¥o,

T o

uv)

1=
O

—

-
A
&2
IR

BN
0o o
X
o,
ala

o Tl
e ZAA A FEE71A
o7} ek gpajol] 448 5w

Ao o] Fig. 1. Structure of Carminic acid.
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Density ERT =3

Samole Weave Count | i read/5em) | Weight 251 9% 5%
p (g/ m) UV-Vis spectrophotometer(8452A Diode Array
warp  weft |warp  weft Spectrophotometer, Hewlett Packard Asia Ltd.,
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& 24590k

252 94 54

Rayon | plain [120D 120D | 175 109 | 754

2.2 A Computer Color Matching System(Color Quest
L o]l8sg ul Ao A
o) A A e Aol e X Hunterlab, USA)S [&tel 4005l 3
" NS Fsto] A Rk(elst K/s® A S 5
FAY FLE FYEFREAE Y st ARS: A5l
ol mAdel 9 Aa e EnEA A+ C
2912 Carminic acid, CpHyOp) 02 3872E 253 A=A
Fig. 14 &t Azl AERH A A K/sget rRZ R

342 / St=2HMOLZESX M18A HM6=(2006. 12)



ol

IZREL0 2

r

A% Al=E Computer color matching system (Color
Quest XE. Hunterlab. USA) & ©]-&3}o] L¥, a¥, b*

& 2389
26 94 77

QA EE TALE ol ele] A g
a4 e Pl Almsh WA QA Ans
o1 gtol, Q- wh - - EefolF - AT A
fEs St

AFAZ = TA|=o}T733-S ]88} Weather-O-
meter(Model : G 65/XW, Atlas, Co., Ltd. USA)=
ZA4egom dgedagte 10434} 20417H)
2 s

e EELIEE IMERERS
&A% ol 10319 FhS AAIse] S4est

AR e A EuE | o) 37127 oA
ul ARt st A=A A7) 278kl A HEA

2 Za9

g

|\

slelged AEE HERRdEds 80
= 8ko] 30£2T oA 301t AP AAsto] wE

As S48t

MEAZ E=E A2H ¢ A3t Launder-O-
meter(Model, LAS/EF Atlas, Co., Ltd. USA) & ©]
gato] MRl = 05%, 50427 oA 3087 A
& HAste] AEAS SASAT

=

2.7 I 54
of =N ;ALY FFAL FNTEAT
(staphylococcus aureus, ©]3F SAvrolet gk
o]&-3to] MIC Test2} KS K 0693 ol 1#7d3kaL Q)
FEEAPH O ST

o

38 2 gl

el Waks yehd 2efzelnt =4
A pH4, =741 B pH7, =41 C= pHIL A &%
=S SAste] 1 WSS Yehla gl

FA ] AR A2 RIS pH7F s ghel] )
2t W7k AAHslE Holn, dukA o R pH 49
AdeMe A H, Al 9 Mmax =
495nmeltt. pH 7, pH 1181 45+ A4, A4S

A dIOl2 8172 S

0x

ni;

oo

o 3

d HHE3d Amax?} 533nm, 577nm C.%
d A= pHel vl WIZksh pH7F Eobd
TH 5T spector’t G FHOR o]FEto] red
Shift3+ bathchromic effect&34) 7} ALLS & &
Uom, FE= F3% carboxy 7| ' hydroxyl 7|7}
dElol oFl goles At FxshAdte]

7} uhsele} shgivk

Y B

2> e

30001

2 000

1.000

Q.000

430.0 600.0
Wavalength{nm}

Fig. 2. UV-VIS spectra of pH value with Cochineal.
(A:pH 4, B:pH7 C:pH 11)

3.2 Galzrlo] 2t Aol TR 9P

:

321 GABE} AP MAE 3G

L [e}
Ade] Azt wlole Aol ta 24 44
TE5 5457 S8 GaAE daeEE 7} 60
W, 60T 2 143k, AMEEE 05%, 1%, 1.5%,
2%, 25%, 3% o= WA A HFS FSIH
21 A v Fig 39 HERARITE

80

K
N

i

70 ® silk ° °
O rayon [
60 4
50 .
w
40
<
304 o °
L
20 ©
[
10 o
o
0 - . . . . .
0.0 0.5 1.0 15 2.0 25 3.0 3.5

concentration
Fig. 3. Relationship between dyeing concentration
ion and K/S value of Silk, Rayon fabrics dyed with
Cochineal.

o] g ZE Aury AL JdEr 20%, U
o] &2 25%7HA F&=Fe] AMA3| TSl 1
o] FEAAAME AFT] FTPE dojubA] ek

J. of the Korean Soc. of Dyers and Finishers, Vol. 18, No. 6(2006. 12) | 343



~
(=]

[].‘_J

e

b

K

o2 A7} gol Aol
2 2.0%, 25 % T A

N (o

ok
=

KIS

o Silk
0 Rayon

o

60 70 80 90
Time
Fig. 4. Relationship between dyeing time and K/S

value of Sik, Rayon fabrics dyed with Cochineal.
Ao T

e agzs AuEd Ay gl ARET
0] PRI A olFE Al PR
sl doliA) B AL 2 5 k. oj3e
) 0B Holdol Holslel AREAE] 4
Gow B Q2E 43w wol ozow
%%JEJ_‘O/] i]z—l oﬂ}\ﬂ}\]ﬂ—ﬁ_ 7:]‘4. Eﬂoli /H o)
30l A &

20 30 40 50 100

J
=
=
=

,SL

20% 2 17(—];\]7] ko3 oﬂ}\ﬂi
= 307, 40, 50, 60C 801, 90T = W3AA
AFS g3 AHE th9 Fig 59 YERASITE
o] T E A A= 10T ~30 CAAlA &
2ol 43| T7kse] 60 C 7= AEol AA
8] STkl 7E 1 o)) &7 HW o] o] ¢
zhefo] FUISHA & AL B 4 9k ol A
frie 60T o] 5ol l2 AlS o &eFo]

/\1 oﬂ/\ﬂ ]. /\]E/] oﬂZIL%ko] 7]-
9tk olzoz ;A

oﬂe
A O =

=

Z7V8ke] 90 ¢ o]

60T, Aol A

=
f= Rl

> x
A

3

3K H18& M6=(2006. 12)

10

0y

5lore
5
o .
4 L)
°
* .
3]
%)
2
s @ Silk
© Rayon
1
o o o o o
0l e}
T T T T T T T

20 40 50 60 70

Temperature
Fig. 5. Relationship between dyeing temperature
and K/S value of Sik, Rayon fabrics dyed with

Cochineal.

324 4] pH7F A&l H A=

FAd o] pH Wl M 747} o

of gk FAtge] Wsts Yolr 7] H el

J—q_ oﬂ/\ﬂgc oﬂ/\ﬂl-:c‘— o]—/q Eilks el
A dolxl A2 Al

80 90 100

o] Ak 1129 Fig, 6o ERRASILE

5

® Silk
O Rayon

4

KIS

2 4 6 8 10 12

pH
Fig. 6. Relationship between K/S values of Silk,
Rayon fabrics and pH value of Cochineal.

o] 1= E AHny A o] AHRT pH
34 gFeFo] JuAE 1YL &+ vk w3
pH7} ZoldpE datefo] kst ol <

oA drgst =Ade] pHA gl wHe Alkali o ©]
3 o] Ao Z BEx3 Aole == Qldl A
AW zle] Ayt A7ZEst 4= 9t} o]Ao R Hol
FA o] A AA pHE= 302 UERTTE

AL gl pHol meb Abge] sk
halochromism < YER= thalA Sdg o) Ax9)
7% pH 330l Hile] S Hol= A
& ZN°] Aok LA 1 o] pH 4

AAE GAFol s, Foel pH 70149

R

ol x
=
Eas



Allali Sl 4 A48} doleilh =5 Qae
SEERE:
s Alelrh ket Aol vk 3%
331 WIPEE} QA Al vIAE 9%
A9 S5 2sh Pl Akl Aol 2o

AA ] HA wjdsEE Fat7] & wAAIR
mjod e wjdubHe 2230 60 ¢ Ao
= 1gsigion, ndse %05%, 1%, 2%, 3%, 4%,
5%% A8ty 1 A¥e] we Ayk= Fg 73
Fig. 8o ZtzF 74 #lo]& Adfroll thall YeEhAITE

Fig 7 Fig. 8 & 7 4159} glo]& Aol ujgh
ZF i AAPE v Fme] Wale] whE K/Sgke] W
5 yepd 9ot}

12
[ ]
L] [ ]
10 - [ ]
[ ]
© o o ° o
8 9 v v
[72) v
< v g v o
6 L]
] e Al
4 * ® o Cr
v Cu
v Sn
21 m Fe
0 T T T T T
0 1 2 3 4 5 6

Conc. of all mordant
Fig. 7. Relationship between concentration of
mordant and K/S value of dyed Sik fabric
optimum condition of dyeing with Cochineal.

1.0

- 22
L v Cu
0.8 - v Sn
V v [ ] m Fe
0.6 v v .
[
¥4 °© °
0.4 ° o
o o
¢ . ° .
0.2+ v v v L]
0.0 T T T T T
0 1 2 3 4 5 6

Conc. of all mordant
Fig. 8. Relationship between concentration of
mordant and K/S value of dyed Rayon fabric
optimum condition of dyeing with Cochineal.

o] JHES A mdAe] F
05%~1%2] &=l 1l K/S%kOI
L o] Wbl gl
o HAAMNZAL =A3F}17] ¢

ol “dkslol
=57} xlo]x:]
7] o

i

'& @@%01]*1 Olul

10
[l
K%
OI

ot

oo

o 5

A VR R 27] 05% 9] seelA] o]
A dell aEord = gl Al SRS
ofn] 3Pl ol=e] 1 oo & Tl=
=78kl H o] AR TP dojuA e
Bl =ag Zlow Hol A o]ow &
w A ] wiAell oloix 2 et elol A
of thE H7 vidEes 05% Aoz xgauau}

A WAE F25 carboxy 7] 2 hydroxyl 7|
7F EAste] Aash Tl o] AFO|ES P
o} 549 H7k2 bathochromic shift 314 &4

o] olFow AMEITE ks Jlow R
332 u]]?gtlo‘klﬂo] Azbeky)l Ak m)x| = o Ek
UHo:ltﬂ—HJoﬂ Ay o] A /H Qo] ] sk %171'1—

o] wiste} ZV* Rk A —?—7‘*0}71 F1al A

3t TS ANST iGA e

] AATPEEE T3] A A3

g Aol Ao}
T 308, 60 C 2 nASRIL s oo
/\164_0_ EH 040174] z] J=1=0] (5% 2

o 1! al A
o} 71 Ay v3o] Fig 99 Fig. 109 2 A
2 bt
12
I re-mordant '
104 | == post-mordant
8
g 6 | |
44
2- H
0 T
Cu Sn Fe

Silk
Fig. 9. Effect of mordanting method on K/S value

of Silk fabric dyed with Cochineal.
I,I‘I I,H Iﬂ
Al Cr Cu

sn Fe
Rayon

Fig. 10. Effect of mordanting method on K/S value
of Rayon fabric dyed with Cochineal.

12

I pre-mordant
[ post-mardant

1.0

0.8

0.6+

K/S

0.4

0.2

0.0

J. of the Korean Soc. of Dyers and Finishers, Vol. 18, No. 6(2006. 12) | 345



6 R . 2
Fig. 99} Fig. 102 7 Ao} #lo]2 Aol thgt
mj el whe Zh mjAArE K/S wkel Hlﬂ% =)

ERH 2ho g o)t

o] 1 oA HH pre—mordant(ol SF Ao oﬂ)
o] post—mordant(ol 3 Q) HUhK/S #ko] =
AL & F Atk oJZle®E & o dAfet Eﬂol

SR Avlediol ooy e el e

10

4.

51012
AT Cr vigdol = 3 AL, GAHE, =efo)
S A= %’—HHOMH AR =w}

A fAHoL, mH AR EE A - ol et
glo] FulaAle] A=t 1257 A% WoiA

= %S B Cu il = vk AdRevt
FjAA e AR ERY Sl "olxa vE A

AREE VB FA5AY TP, Fe o

o d% £ L 7 A & 5 Uk HellX= AR Ee] F/ol JHglel XE Ase
ol HlgA vIAAZE Afsk ATE T ARY oA FuldAe SEuc IsE A3 6
A wjdA ] F&ol¥ A MA 9] carboxyl th o|F o R B wf IAd AMAFe S AA
7], hydroxyl 717} Agste] Lo ES AAToZ k= o] AL ol & E/s T o=
A ZoAA BT} dzteko] 2 Ao F AztETE 1 A 7vE) o] =T}
Aoz madel o@ AARG Aol Ahel § ol Mol UE Aeimi Al e} o0
Aol GAYE ol dl FoidRchE vyl AEEE GAlE B S nel
< A Blo] Agteirial 3 4 gl AAEE AR P Ass 438 =2
4 ol el B, ARUAIDE Al BT ohdas
34 sdE Eefel e A 45550 e 3
Table 2 = FAd<] Az} oAl uigh l S HAth Al wgS AASE Alge Fdd
qzfon QuT AREY AHTE 48 A AssuEe AsE SHe weln g8 r v
o 7} AHEE Adey g gk Fe WAE NEE YA 1557 P9 2
Ao A EE WiAe] Ao R Sl g & mol 2 st Fo)G Ass 2e AgE
T2 A9 U2 AIHEEL SHo] ES o EO]E} Cu IS AAIgE AlgE 4371753
4 9t} WO 2 Fuld Alsol HlE) 25w FHAA T T
HLujdo| A= BAR EoA 1259 G Afw AR E= 23 @713l AdRgle]l B 15w
2 191, dFAZ e} SulE AR =3 S =8 GolZl 35S Holal ATt Sn WS HAISH A
o2y AESt MEAHEI} 4579 e d B AP ES} vpEAR LT Foid AlREG
s Bk Al oAM= A2 Fejd et 1574 Eolzl 247 15, 35S B AR %e
A7t FEAY fAE = AdFS 2oy & e AlERT 2388 WolAe IS BRItk Fe
A EE 12308 Fulo3 H R Wolx )z vidS AXR AEe dFHEEE A e
Table 2. Fastness of dyed fabrics with Cochineal, using various mordant
Fabric mordant Al Cr Cu Sn Fe
fastness
Light 3 4 4 4 3 4
Perspiration Acidity 1-2 4 4 3—4 1 4-5
COOPIANON ™ A calinity 1 3—4 1-2 3—4 3—4 3—4
Silk Rubbin Dryness 4 4-5 1 3—4 3—4 3—4
HODINE Wet 3 1-2 1-2 1 1-2 3
Dry—cleaning 4-5 4-5 4-5 4-5 4-5 4-5
Washing 4-5 4-5 4-5 4-5 4-5 4-5
Light 2 1 2 3 1 3
Perspirati Acidity 4 4 4 3 4 4-5
CSPITALON a1y alinity 4 4 4 3 4 4-5
Rayon Rubbi Dryness 4-5 4-5 4-5 4-5 3—4 4-5
HbbIms Wet 4-5 4 4 4-5 3 4-5
Dry—cleaning 4-5 4-5 4 4-5 4-5 4-5
Washing 1 1-2 1 1 1 4-5
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Table 3. The colorimetric value of Silk fabrics dyed with Cochineal
Fabric | method | Mordant L* a* b* AE C H H V/C K/s
non 90.500 | -0.863 1.318 1575 | 123.239
Al 28.897 | 37.572 5.377 72.723 | 37955 | 8141 09 R 3/8 6.765
Cr 26,172 | 27.080 3.840 70,180 | 27351 | 8.068 15 R 3/6 7.8885
pre Cu 24335 | 24.458 | -4.816 71110 | 24.928 | 348.365 | 6RP 2/5 7.2330
Sn 32564 | 50.657 | 17.694 | 79.241 | 53.658 | 19.246 | 35 R 3/10 | 71180
Silk Fe 20.060 | 8.559 -7.212 71577 | 11192 | 319.898 | 65 P 2/2 8.4235
Al 38368 | 26514 | -17919 | 61.954 | 32.001 | 325.962 8P 4/7 2.7575
Cr 56914 | 22.801 | -5.869 41709 | 23.544 | 345571 3RP 6/6 0.9160
post Cu 28504 | 4.694 -8.169 62.963 | 9422 | 299.906 | 0.02P 3/2 7.3800
Sn 39137 | 37436 | -0519 64.096 | 37.440 | 356.206 7RP 4/8 2.7590
Fe 25605 | 1.568 -1.987 65.025 | 2531 | 308.299 3P 3/0 10.6185
Table 4. The colorimetric value of Rayon fabrics dyed with Cochineal.
Fabric | Method | Mordant L* a* b* AE C H HV/C K/S
non 91.501 | -0.868 2.947 3.072 | 106441
Al 72015 | 25.078 | -4292 | 33.246 | 25443 | 350292 | 3.7RP 7/6 0.2570
Cr 69.765 | 17.268 | -5406 | 29.515 | 18.094 | 342.624 | 19RP 7/5 0.3495
pre Cu 76.821 | 14.023 | -5406 | 23.729 | 16.280 | 329.035 | 84 P 8/4 | 0.1845
Sn 51.509 | 49.888 | 3.712 | 64.623 | 50.026 | 4.254 81IRP 5/11 | 1.0590
Rayon Fe 59.561 | 3.850 | -7.893 | 34.058 | 8.782 | 296.028 | 0.0 P 6/2 | 0.6840
Al 91.316 | -0.042 0.642 2.456 0.643 93.778 05Y 9/0 | 00740
Cr 90.366 | -0.103 0.617 2.702 0.626 99.510 55Y 9/0 | 0.0830
post Cu 87.955 | 0571 | 0019 | 04.632 | 0571 | 181.905 | 4.8BG 9/0 | 0.1280
Sn 88.788 | 4.602 0.043 6.761 4.602 0.353 57RP 9/2 0.1040
Fe 83.539 | -0.582 7674 | 9 264 | 7.696 94.372 33Y8/1 | 03975
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Fe87.1%) "Il Al AlmEe] e wg =
A YERSTE Cuts Cu A1) Aol Blghehd
Cu G5 FAg 9] 49 237 o] €
A= AIE Bt
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T AR 50%9] Uik w2 e Helt

Sn, Fe w9 A2l Al59] A9-=70% o] Azt
dol|l Hl3l] =2 S YERHTE Table 5014 =
297} wdAle] gatd At A wldA] Cuel &
Aol 7P wmgkont A ZAY AMA] He
19.3%, #l0] 2 17.1% 24 Cu s Aol 1tHA
a7} 4 e AE B ojFoR B uf
A7 #ol AfrelE Sn, Fe w9 Aelste Aol

7 gme) SOl Foe] A f1E o}
HE gH2EQ], o] 22 A4S Amny 54 Table 6. Antibacterial activities of the fabrics dyed
Ao 27} ALFE Ao E=rheE AL with Cochineal
o} 4= 9t} Antibacterial activities | Reduction ratio of
o] lelMe] A3kE Asu 2L 100ppm, colonies (%)
Al "E4A1E= 1000ppm, Cr iA1= 100ppm, Cu vl Dyed Fabrics Staphylococcus aureus
HAE 10ppm, Sn #1FA= 100ppm, Fe mAA= Non 60.6
Al 51.1
Table 5. Antibacterial activities of Cochineal and all Cr 59.9
mordant Silk :
Cu 193
Material 474 % ppm) 5 %95
Cochineal 100 Fe 87.1
Al mordant 1000 Non 0
Cr mordant 100 Al 2956
Cr 50.7
Cu mordant 10 Rayon Cu 171
Sn mordant 100 Sn 88.2
Fe mordant 1000 Fe 76.0
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