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Abstract Cotton fabrics were treated with gelatin to improved their dyeability, color
strength toward cochineal dye. Gelatin were used as the protein. Gelatin is containing a
large number of hydrophilic groups. Pad-dry-cure method was used for the treatment

process(10g/L concentration). The scanning electron micrograph showed the gelatin was
deposited on the surface of cotton. Pretreated fabrics were mordanted with 10%(owf)
alum. Then the fabrics were dyed with cochineal. Compared with original cotton fabric
the K/S value with cochineal dyes was significantly improved on gelatin modified cotton.
Treating cotton with 10g/L concentration gelatin offered higher cochineal adsorption. The
dyeability of pH 4 yielded the highest color strength. In dyebaths of a ratio of ethanol and
water such as; 10:0, 9:1, 8:2, 7:3, 6:4, 5:5, 4:6, 3:7, 2:8, 1:9, 0:10, fabrics were dyed.
The ratio of ethanol and water had powerful effects on solution polarity. Cochineal dye
uptake showed maximum value, when the proportion of ethanol and water was 9:1. Dye-
ing at increased temperatures and with increased time resulted in higher dye uptake and
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was 2-3grade.
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reddish-purple color(5RP). The washing fastness was 1-2grade, and the fastness to light

Keywords cotton, gelatin protein, cochineal, dyeability, ratio of ethanol and water
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Table 1. Characteristics of fabric
. Fabric counts Thickness Weight
Fabric Weave (threads/inch) (mm) (g/m?
Cotton 100% Plain 0.32 118
-12H20 : Junsei Chemical Co., Ltd, Japan), Al I 520nmo| A FHERARES 742F £ 5] 54
SF 158 4SS B AeAE AR ARES 4% Kubelka-Munk Al 5t & Fololo
Gelatin (Daejung Chemicals & Metals Co., Ltd, o, K/S% o 4(2)¢F 2,
Korea)& AHE-3191c}, SAHEhE 8 (NaOH) 3} oL A]
P(acetlc amd)/\] OF 19o=2 pHe }.ﬁo]—‘ﬂﬁ} K/S=(1—R)2/QR ++v+rereeererensrnsensunsunruncincnnens (2)

2.3 M2t Hx{2|

2,4,6,8,10,12, 14g/L =2 Az}t
o] Fof 2087t AoAHA] F&3] =l th
50C7F = A g & 2+7-o) Aete 8- of ]
e M A kAL, A& W Fo] FIAIA 5t
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AREE 3%ow), HH] 1 : 309 2ACE FAL
T 23~80T, GMAITE 10~80E2 2 water baths
o]-g-sto] FMsFIL, ofehET &0 TN =
& oA dAEY] wZo] dMARE Y dM
7= X*S’M@&WIQJ 5= 8715 AHESES

. =10
B3 H

2 1: 50, 10%(owf), 40T, 30% Aluj

*H ”ﬂ]r M-S S sto] LA o] S Thetstgl
t}, MZ}A Color Spectrophotometer(Colormate,
SCINCO, Co., Ltd, Korea)E o] &3} LA
L*, M A4 a*, b* & SAstaL o] gle =

S8 AR ARG T (D)o 23 At

K/S %k% A2 Fof et EFHARES Color
Spectrophotometer(Colormate, SCINCO, Co.,
Ltd, Korea)& ©|-&3to] A GA WA= JJEH@

where,

K : Absorption coefficient
S ¢ Scattering coefficient
R : Reflectance

2.7 BHEEH 2

A 2] Hak ek 22 H o] #H I8 FEE Scan—
ning electron microscopy(S3500N, HITACHI, Japan)
= /\]-—9—0]—01 _1,]-11— o]_oflr/]_ ZZ—] Z] Oﬂ /\]E_ Au)
2 st

2.8 GMAZ|E
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105-B02:2005 HPH* ol uhet Al st o 20413t %
ZApsto] HIFsITH, AE AR A2
meter(ACE Instrument Industry, Korea)& A&
3to] KS K ISO 105-C01: 2007 el whel 0.5%
9] ISO SOAP EZEAA|E AH8IA L, 2% 40+2T,
AlZE 30+ oAl kit v 2] == Crock
meter(Dongwon Scientific Co., Korea)& A3}
o KS K 0650 : 2011 HE Agsidict, AFx H7}
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Figure 2. SEM image of (a) untreated cotton and (b) gelatin treated cotton,
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Figure 3. The effect of gelatin concentration on dye

uptake onto cotton.
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Figure 4. The effect of pH level of the dyeing bath on
the K/S values(gelatin 10g/L, 30°C, 60min).
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Figure 5. The effect of ethanol and water ratio on K/S
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Figure 6. The effect of dyeing temperature on the K/S
value(dyeing time=60min).
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Table 2. Color values of untreated and gelatin treated cotton dyed with cochineal according to dyeing temperature

Dyeing Color value parameter
temperature . Fabric image

(c) L* a* b* c* h AE

23 6579 2199 570 2271 34547  29.24 _

40 5571 32.00 509 3255 349.40  43.22 _
Untreated

60 1857 3458  -7.46 3537 347.83  50.10 _

80 B% 1w 197 ue 678 5308 [N

23 64.08 2334 576 2403 34614  31.33 _
Golain 40 53.20 3541 465 3541 35246  46.94 _
treated 60 A77 3761 —613 3810 35074  54.71 _

80 39.01 3542 -7.00 3610 348.82 57.64 _
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Figure 7. The effect of dyeing time on the K/S value.
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Table 3. Colorfastness of gelatin pretreated cotton fabrics dyed with cochineal
Washing Rubbing Light
Pretreatment Stain fastness
Color change Cotton Wool Dry Wet (20hr)
Untreated 1-2 5 4-5 4-5 4 2-3

Gelatin treated 1-2 5 4-5 4-5 4 2-3
EA G GMo| F2 ALY ZAd IR E AL Ibanez, Natural Dyes Extraction from Cochineal(Dacty-
alo] WA 2ol g3t FHAL FAIA 7] 7] 95 v lopius Coccus) New Extraction Method, Food Chem-
HESIIA WS Aete oA 2 H & 2lste] 7§ A st istry, 132, 1855(2012).

I gl Amj gL st dAsk=T) 9lo] A o ekax 3. K.R. Cho, Studies on the Natural Dyes(7)-Dyeing Prop-
20| saten)E AFREle] u| A g|e) e A5 dF erties of Cochineal Colors for Silk Fibers-, Textile Col-
A3} sakan) AFRo aylE AEs g oration and Finishing, 6(2), 40(1994).

ol ot At AA 2= 10g/LY =2 A3} 4. K.S.Kim, D. W. Jeon, and J. J. Kim, Effect of the Bath
AL W 7P B2 JES B, njA e AlRRTh and Mordants on the Dyeing of Silk Fabric using
2,589 A4 FAS UERYTE, pH 404 ) & Cochineal, Family and Environment Research, 43(7),
e wolrt, ojeke s} Beo] EgH|7h9:10]91S 109(2005)

Zt| K/SE B =8 A 2] FAHET} of ghL-9] 5. Y.J.Chuand H. O. Soh, The Study of Cochineal Dying,
7E7F GAA SR a bt Q)22 349l it e Textile Coloration and Finishing, 10(1), 11(1998).
Tt =R JMATEe] 2R K/SHES Hot 6. M. H. Han, Dyeing of Silk Fabrics by Cochineal Ex-
A} 80C oAl el Al7F GME =7} Lol M tracts, Journal of the Korea Society of Dyers and Fin-
Aro] BF3lo] 2= Agko] e, A o] ML ishers, 12(2), 51(2000).
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H| W slo] J2lere Z7IA 7| s autE At AlEkd Cochineal Dyeing by Various Mordants and pH Condi-
o WAL |—9Fog Ugton] AFAFEE 2- tions Il -Treatment on Wool Fabric-, The Research Jour-
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H. A. Elea, Improving Dyeing Properties of Cotton Fab-
ZEALe| 2 rics to Natural Dyes via Cationization and Nano Chitosan
Treatments, Journal of Polymer and Textile Engineering,
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