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Natural Dyeing Properties and Antibacterial Activity
of Nylon Fabric Dyed with Cochineal
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1) Dept. of Fashion Design, Daegu University, Gyeongsan, Korea
2) Dept. of Texitile & Fashion Technology, Kyoungil University, Gyeongsan, Korea

Abstract : The purpose of this study was to investigate the dyeing-property and antibacterial activity on nylon fabric dyed
with cochineal at variable dyeing conditions. Al, Cr, Fe, Cu and Sn were used as mordants and adsorption was compared
with different mordanting methods. The maximum UV-visible absorption band of cochineal extract was 495 nm. The dye-
ability on nylon fabric was good because of having a amine group. The optimum dyeing conditions of nylon fabrics are dye-
ing concentration 1.5%(0.w.s), dyeing temperature 60°C, pH 3 and dyeing time 30 minutes. The pre-mordanting method
is preferred for Al and Cr, and the post-mordanting one is preferred for Cu, Sn and Fe to achieve better dyeing. The opti-
mum mordanting conditions of wool fabrics dyed with cochineal are mordanting concentration of 0.5%(0.w.s), mordanting
temperature 60°C, and dyeing time 30 minutes. Nylon fabrics dyed with cochineal show a little antibacterial activity, but
it was increased by Sn mordanting. MIC test results in antibacterial activities revealed that the antibacterial activity of
Cu was the highest among mordants, but Sn mordant was the most effective in antibacterial activities after mordanting
treatment of nylon fabric. The fastness properties of dyed nylon fabric showd a little worse or a similar level and there
was no significant difference between a mordanted and non- mordanted fabric.
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FRE-E wigAe wa} A4, A2 s H o F o] W
3= A B84 988 9E-S Cochinealo]n, <
Coccus Cacti Lo]|3L F/3¥-2 Carminic acidZ Z17](-OH)
o} 2471(-COOHE 7H= shett2E AU ATHGEM,
1978). ZAL- A=} FEn] Aol F2 A2 EpA]RE §-
UM e & ¢ de AP = AREEI(Sapoten:d
el EuAls AgelA 71dEke dElR win)E 24X
e ol &apn] AR F AN de ALE GH 5o
=4olE 4 mme|th(d43-%-, 2000).
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10%9=2 T2 AX] Aol do] =Ex9]o) 23HE o
AL YA RS Jl=R K Carminic acid)0 2 HAGFL
= of M2 CujgAol &oh=t] dwrdoR
PgAdol A AE B FE
7t 2 HA] oke PP ARl x| k(a5 2000)
FFER1AHS 1818 Pelletier} Caventouoll <Jall vIZA74 &
El2 Aojx L 18563 P.Schii tzenbergerdll &3] Aoz A
oIFEH (B, 1979), AN FE7 7l=RIA2 294
Aol HF|, Polg], £ e Al e S41d ok v
A WS F71H, =, cehE, o=, ZagdageE, /M3
A} g & =29 A= 54 @=t
gollo] Ao pHol| we}l Wslels & =& nE(halochromism)
e YepEE @A, 1999), AH(pH3olshel s 44,
pHS5~6AL0]€] F/dollM= A~ZApA, pHTo o] D71 dolxe
AR -ApAE JERH ol2fdt S iAo 2 Wslsitt. F
o FF9Pde 495 nmo|w thE ALl Blste] WgAdol
s QPgAd-S VERAXIRE Ukl AAM et v AR
pH7F Eo A WgAdo] HoRls A3S HIThEZH, 2000)
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Table 1. Characteristics of nylon fabric

Density .
Count
Sample = Weave oun (thread/5 cm) \():/3;%?;
warp  weft warp  weft
Nylon plain 70D 70D 214 150 60+ 5

Fig. 1. Structure of Carminic acid
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o] AgelA ARSE FADL AFolA Fufjsks FAH &
TS TYEHERJEMA 3] ARSIt Zxde] o A
A RS e =A 7k=R4KCarminic acid, CyHyy045)S
set2= Fig. 1914 B i} 7ho] 712547](COOH)
o} $471(-OHy7 15 7Hth.
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2.3. HX|

W AAZA  Aluminium  potassium  sulfate(Alk(SO,),,
Chromium(IIl) potassium sulfate(CrK(SOy), * 12H,0), Copper
(1) sulfate(CuSO, * 5H,0), Tin(Il) Chloride dihydrate (SnCl, *
2H,0), Tron(I) sulfate(FeSO, * TH,0)E A1eF 15 22 A&
31332, pH 24& 918 CH;COOH, NaOH= 55A19FS At

gt

24. KIS | Mzt 53

K/S &% : Computer Color Matching System(Color Quest
XE, Hunter Lab, USA)S ©]-8-5}] 400 nmollA] EANAES
Tate] AaFEFelsE K/SE A3he 743kt

AREA : MaKelEF AERF AEH A KiSiE vRERIR
GAE A|EE Computer color matching system (Color
Quest XE. Hunter Lab. USA)E ©|-&3t] Ao ¥71E ek
U= L AEE Yehll= a*, b* e SHsIsen Axe
HAAPE 1A b2 WA ARE 7)FORE o] eI
WS o714 gobdl L, a*, b* #hS 7o ® HARA W3t
AE ©]8-3ld H(Hue) V(Value)/C(Chroma)s =731t}

25 HMHEs £H

AR = 25 wEAZ AT & ZAEE G
YE NES of8dt] 47 - vHE - - =RtolEEd - AlE
A= S dBAREe IAEoladES o83t
Weather-O-meter (Model : Ci 65/XW, Atlas, Co., Ltd. USA)=
SAsIAEY LBE=FAIE 1007 2001730 F TR &
a3t

A EE AZAvEY AN ARA Y FaAE
Hhro] 1039 rhES Arjste] Sgsiditt.  AEwe HA
zZulEel] eAske] 3742°CoIA U] AIZE St At
A7z stelA MEAS S8t

SepolZeld AREE HFe e Ui shol 30
2°CoIA 3087 AR ANS)e] WA ST A
FEs A2l 9ASt] Launder-O-meter(Model, LAS/EF
Atlas, Co., Ltd. USA)S o|-&3le] H]F F%0.5%, 5042°C
oA 3027 AP AAIsle] WS ST,

26. g7d &3
IO st A E AT A (staphylococcus aureus, ©)
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Flg. 2= FAY 959 99 pH Wslel| wE FE= A
o] ¥slE YERA spectrumo]Th.

=4 A= pH 4, 34 B= pH 7, 4 C= pH 11904
FEEE %] 2 MsEE YA vk ZXde] F
£l 7l=ZRske 82 3 20|Z (halochromism) A4S LFERY
, AR AelAE TS B, A FFIHE A
£ 495nmo. Edlo] e 5@ A; 200009 AA5kT
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°C, 90°CE WSIAA A& Afoll Fastar K/sgkel Wsks
st 2 AAE Fig. 390 YERiITh
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Fig. 2. UV-VIS spectra of Cochineal according to the pH. (A : pH 4,
B: pH 7, C: pH 11).
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Fig. 3. Relationship between dyeing temperature and K/S value of
Nylon fabric dyed with Cochineal.
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Fig. 4. Relationship between dyeing time and K/S value of Nylon fabric
dyed with Cochineal.
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Fig. 5. Relationship between dye concentration and K/S value of Nylon
fabric dyed with Cochineal.
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7} Z3PdHlol ol28 H e =gdt Ade & & A

UAEE BAFZSF amino BE7](-NH,), amide”](-CONH-),
carboxy7| & ThF 3ol 9lom ol d8e #8719 3
4, B 72} vRAThHTT - o18T, 1988). Y&
o] e AE Ao amino’|9t HAGHS goler] 71
o] BH71H AdF oAl o A= YA e 9%
e gEel Aol Bl diAQl e BEIAIRE A
g AAATE T EE tE PR gl dadel &
3t oz dEfA AckeldAt 9], 2002)

FHe] pHOl| W KIS : IAE HA9] pHHS| M2 ot
Y& Aol digk dzEke] Wsls dolnr] flal A7k
GAaer AMETE 322323004 dojR HHxAeR T
] ] pHRF BISIAIA A& Bt
HHL pH 4.59] oz FoMg #nt. pH
27} Yol Zhet 23S HA d £E kgl sk A
& YeRAL, pH 271 2ok Ah7173E 9A =9 2
Aol 77k AL HRth & A= ZXd dE 99
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o] AL te=H=H R =S JERR I
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Fig. 6. Relationship between K/S values of Nylon fabric and pH value
of Cochineal.
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Fig. 7. Relationship between concentration of mordant and K/S value of
dyed Nylon fabric under optimum condition of dyeing with Cochineal.
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Fig. 8. Effect of mordanting method on K/S value of Nylon fabric dyed
with Cochineal.
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= Fuide] AviHET AhdEe] tha fElshd A, Sn S AAE A8 folle A4S vERE H VICEe]
Sl F o= WS GelE FUT o AZE, Aol Mg & ¢ Aok oo B AR Arjge
XS A EES g Wt vulgt 2SS & 5 o
35 0fN| SF X ofduiHol w2 ZHA 3 A4k} A2 (Hue)iks & Wl Redish Al9E 2A35le] Cr > Al > Fe
UUE e TALE GNT 49 ool e BE > Cu > S0 ol etk AR AL celgle) A
A3} MAFE Table 20 LFERHCE 7P FA vebgtont i S-S AR AlEEC] H VIC
Table 2. The colorimetric value of nylon fabrics dyed with Cochineal.
Fabric Method Mordant L* a* b* AE C H H V/C K/S
Nylon non 92.609 -0.990 0.814 1.282 140.588
pre Al 46.620 43.539 23.289 67.845 49.376 28.131 53 R 5/10 3.6125
Cr 45916 43.406 23.547 68.323 49.382 28.468 5.4 R 4/10 3.6800
Cu 44383 41.244 17.045 66.128 44,627 22.445 3.7R 4/9 3.1730
Sn 45.775 46.807 9.127 67.432 47.689 11.029 0.4R 4/11 2.5156
Fe 43.712 39.501 20.074 66.343 44.309 26.928 5R 49 3.7285
post Al 58.997 39.100 18.708 55.292 43.345 25.559 42 R 6/10 1.2770
Cr 57.508 41.168 24.049 59.576 47.678 30.280 5.7 R 6/10 1.5335
Cu 39.727 31.847 2.852 62.281 31.974 5.115 8.7RP 4/7 3.3985
Sn 40911 38.313 -0.669 64.959 38.319 359.000 6.9RP 4/9 3.1780
Fe 36.559 21.403 2.954 60.396 21.606 7.855 9.6RP 4/4 4.0190




Table 3. Fastness properites of nylon fabrics dyed with Cochineal under
various mordanting agents

Mordant
non Al Cr Cu Sn Fe
Light 1 1 1 1 1 1
Perspiration  Acidity 4 2 2 23 23 23
Alkalinity 4 2 2 23 23 23
4

Fabric Fastness

Nylon Rubbing Dryness 4-5 4 45 23 4
Wet 3 3 23 23 12 34
Dry-cleaning 45 45 4 4 34 45
Washing 45 45 45 45 45 45

FES AL Cr vl A2 AE Qo= 257 RPAIGS] A%
_Q_ E]_O]_Q_ O]— 2= 011;]_

ojehzro] YA &e] BATzrt AANe A Fwot f
ARE 2718 oFF Sl Qo] = AAAS YEhiY o]
= AgATelslA 9, 2002)9F LA

o] AFHER B wf YA Aol tigh Zxd A49] Red
A BRolE AHS BE widAR gy Al g
AR Sofdro] a3 olm, Red purple 2dS 134
= Cu, Sn, FerlGAIE AME3t] Fujdshe Zlo] ¥ fels
2O F e
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Table 3& AAHOE AN VARHES| A= 24
3 Asjeltt.

JUEHES ARt SeolZed AR, AGAHEE
AIG The Azmgelr] Fuie AEe] Azesuc e
AEEY A% FFo] WolAE AL wola Ik,

whAAMEE Avum oy ARE 493

A AZ =} FrpE A
=7t 15, 379 Ve AFEE HoXY o|F A3 g
A BdME 4559 & AL TH5E Ho|T )

Al WEE AAE AlEe 9% - vEE - ) - =8l
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AR ze A G718l Adglol 230 Fuld
A= SFEFET 25F HoRAlE A4S Ho|a Utk Cr-
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S Ho|A Uort Sn wiHS HAS A]E° Aeole e

vl AN AlEER) )

1~ﬂ
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|
o
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Table 4. Antibacterial activities of Cochineal and all mordant

Material Minimum Inhibitory Concentration (ppm)
Cochineal 100

Al mordant 1000

Cr mordant 100

Cu mordant 10

Sn mordant 100

Fe mordant 1000

D] AZ=IE tha PIEIA e
R dA SIeE FTMRIZeR dalide] Frtete] ARwrt
F7hle AdE By 2102 7|g€

T3k IAd MaeE FF T hydroxyZ]9}F carboxyl?]7F £
Aep ol FEolLF AP E@FANAIYAY S - s
Ao, 1988 AHsle B4R 900 TS w2
Ao Z FA ot AR HLE A AL Ao
A vhgo] ARE] PN B BES A Fohe Ao

LrEbstT

3.7. &8N =A

FAd 24 A FFA : Table 4= E’j]‘é*]' i
Aol S MICEALSAAETE) Tests: Fald 4%

Azteltt. o] AgoA o] AxE AWEA FAEL 100ppm,
Cr &A= 100ppm, Cu MIFAE 10ppm, Sn "HGAE 100

ppm SO& Yepdon, dxlEe] grgdozyt B uf Cu v
Aol &tEo] 7P Holu IAd 9&, Cr, Sn WiHAI=
o{h 7g 6}&}&0 7]-;00 et = o}

dug X7 A : Table 5= ZAIL o83 HH=z
Aow AME A|BEQ] 3tAlS HIAESE Aot} 99 ¥
oMM Rt RIS Tl AR UH°3X1I%‘E i A2k Al
ZEO wekst HE v|wEA] 253 Fxjojy 1 ZALe T}
&3} 7k,

Blank(27))-M&
Blank(%7])
T = 0%

& (%) or FA (%) =

Saf

B\
)
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N
>
ol
ki
o2
1]

S ClE AR Z2eE & 2AE 108 &
A= A% 100 AL FAS THEo] S|l HE
3lod 35~37°CollA] 24~48A17F71F wileFste] A3/dE colony<
SRS AlFste] WA FEA G 23 FE A58 e
Colony Z49 3}, MM 32U 9] ATP(adenosine triphosphate-5.
E A= ALUA FF9eR olgHe sEER)FdEe

Table 5. Antibacterial activities of the fabrics dyed with Cochineal

Reduction ratio of colonies(%o)

Fabrics Materials
Staphylococcus aureus
Non 0
Al 0
Cr 28.2
Nylon Cu 53.8
Sn 96.5

Fe 30.5
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