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Abstract

The introduction of natural dyes into modern dye houses is very promising green
chemistry concept that should be popularized more to reduce the dependency of
leather dyeing on some toxic and non-biodegradable synthetic dyes. In this study, the
properties of dyeing of cochineal on cow leather were evaluated. The proper dyeing
conditions were identified with dye uptake (K/S values) depending on the colorant
concentration, dyeing duration, dyeing temperature, and dye bath pH. For the proper
mordanting conditions, color changes for different mordants were observed as La*b*
and H V/C values. Color fastness (light, rubbing, and dry cleaning) was also examined.
Additionally, antibacterial properties and UV protection were examined. The results
were as follows: The optimized dyeing conditions were 300% o.w.f., 40C, 40 min.,
and pH 5. The cow leather color was red in the absence of mordanting, while it was
red purple after being mordanted with Al and Cu, and purple mordanted with Fe.
The K/S value of cow leathers increased in the order of the dyeing using AIK(SO4)>>
CuSOs>FeSO,4. The colorfastness to light and rubbing were reduced compared to
original (untreated) cow leather. However dry cleaning fastness was very satisfactory,
with a 4~5 rating. The dyed and pre-mordanting dyed cow leather showed excellent
antibacterial properties.

Keywords: cochineal(Z3]Y), cow leather(-23)), natural dyeing(&HF4Y), colorfastness
(FAHZ ), bacterial reduction rate( )

I. Introduction
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II. Experimental
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1. Materials
Aol AHgT = ch@ edo] F5 5
FEZ o]8sF9eH, Tﬁﬂ% mmo] {ct. 292

SRR AT A AT A A}ﬂﬁksﬁ o, AIK(SO,), -
12H,O(AL H{%A]), FeSO, - 7TH,O(Fe A]), CuSO; -
SH,O(Cu WA, 71ek9] AlF 52 139 A9k 1
2 ARg-stAct

2. Colorant preparation

100mLe] S7<ofl ZAd 10gE 71oke] 37 &2
230 Y& oz, whY], 9247], LEAE FAT
U=, 100TOA 1208 $&3 & ofFfsta, 31 A
Zoto] B9t v Ao ARE-SEIH

3. Dyeing methods

YR 23T M2BUE A83l0 F4 A
A& dlH] 1:800.2 FA-L%(40, 50, 60, 70C)2F &
F(50, 100, 150, 200, 250, 300%, o.w.f)S H3}
shA ARG, B T AHEERSE S0
(Colorimeter, JX 777, Japan)E &-&3oto] =743t
K/S ZF& Kubelka-Munk 2lof 9]3] ts}ich.

M AHOLO

2

(1-R)*
2R

K: absorption coefficient

K/S =

S: scattering coefticient

R: reflectance coefficient

4. Mordanting methods

WS vy R Fuige 28O,
9] 5= AL Cu ¥ Fe 1~5%(0.w.f)of A
1:80, 40CE 2087F w5t Th.

Hilo XY FRULR AU
K/S)2F EHY 2 MR
777, Japan)S A&}

Bl
ol =

:r_q o il—}\—l

5. Colorfastness measurement

uhzk AZ| T Crock-meterZ KS K 0650%0] 2]
5|, =2tolEe]d AZF=E Launder-o-meterS -85}
KS K ISO 105 D01:2005°.2, d3F ZAZ T Fade-

o-meterS 0]-835}0o] KS K ISO 105 B02:20050] &

= 111

o

6. Softness measurement

93 A, @44 S} Al Avjdet 7o) Gl
32 ST-300 Leather Softness Tester(Atlas, England)
£ ©0]-& KS M ISO 17235 : 2013 HOo & H A3}t
7. Antibacterial property measurement
A9l Staphylococcus  aureus(ATCC  6538)2}
Klebsiella pneumoniae(ATCC 4352)& AR&35}o] KS
K 0693: 20019] 9J5}o] A4 E(bacteria reduction
rate)Z 7t TS S5tk

lll. Results and Discussion

Al 2 40T, AZE 402004 A4
< Fuol 4

AL AL

(Fig. N2 ¢
Sl o iil‘é FEM4L 5T
A (K/S)O] AiHE HA &%Iﬂr
LY F7to OE I
300 % o.w.f.OA 7H &2 K/S gl% Egir:k o|9}
2 AFE B AL 9E oA =& 49
L7t SIS E HE B2 9550l $9E oF
slo] gME o TN T ]

ol K/SE Z715}= AgS Uehithy 2=

FA Al 2o 71918 B K/S)S AFHE (Fig.
)0 BEglom, Mol 2AL &ML FT 300%
o.w.f., 408 FAAIZIo|qItE FAMAHLE FHLET} F
V42 Z71ska, GMLE 70ToA A K/S F
= H3l=d, oleh 22 A2 M= SRl
weh A4 BRI 50| SR 7= 3

4 ojo g dm MAFo| 71 YRR 41l waA
40
35
— 30
E 25
§ 20
z 15
0 ° ° L) ° *
5 [
o

0 50 100 150 200 250 300

Concentration of colorant(%,0.w.f.)
<Fig. 1> Effects of colorant concentration on the dye
uptake of cow leather dyed with cochineal extract powder
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<Fig. 2> Effects of dyeing temperature on the dye
uptake of cow leather dyed with cochineal extract powder
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<Fig. 3> Effects of dyeing time on the dye uptake of
cow leather dyed with cochineal extract powder

wAgolT

pH

<Fig. 4> Effects of pH on the dye uptake of cow
leather dyed with cochineal extract powder

K/S g2 A 98029 Xgof whet A5t
FE& Uetiio] pH 204 o] A4S EATh
24 pH 5 °]5t2] A& &, pH 2~3014 Mt
o 3= v oAl AYS e pH 5
o] HH Arg weE Qi

WA =, MAAY S5 L wiF] wol
e GAE HE(K/S)S] HIFE (Fig. 5)9F (Fig. 6)
of Uetfigiet. (Fig. 5)= Al Cu 4 Fe "igA = A
A gL P31, EEBE 300% ow.f, & 40T,
A 40202 JMstAS wo] 39 K/S ] |
35 YEhd Zoloh Al Al AlC R St o o
ZP(K/S)Z WA Tt F7HRtel wet F7lok=
AFE Hol F9 K/SE 5% o.w.folA Bt Cu
g o] B, 3% o.w.folA HIol K/S FE UEHH
AoH, Fe M Al FMEL 1% ow.f. SEONA
1 YRS UEd F daste %S EAh

(Fig. 6)= QAT o2 tdst Fujdol 739
o] MG Al Wi, Cu i E Fe mid Al 22
5%, 5%. 4% o.w.f. WjFA] sEolA UETh (Fig.
5) % (Fig. 6)9] ZHZHE & 5 ARl FAS
AT FRET AudS A O o w2

M

o
=
=]

=

N
=}

OAl @cu @Fe

= o
5] o]

K/S (540nm)

o]

0

1 2 3 4 5

Mordant Concentration(%, o.w.f.)

<Fig. 5> Effects of pre-mordanting method on the dye
uptake cow leather dyed with cochineal extract powder
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OAl ACu @Fe

K/S (540nm)

1 2 3 4

Mordant Concentration(%, o.w.f.)

<Fig. 6> Effects of post-mordanting method on the
dye uptake cow leather dyed with cochineal extract powder
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U A
A%E vepac
of vheg Helat < 2
Uebon], M4ge Al % Cu GACIAE RP AL
o Mg, Fe MGANA P ALY e Bor

(Table 2= FAIT The FAHAS o] A9
2 HEE Al EE Cu AR ABS i Qv
o Fugr AT o] Hlste] Z7hste] Aol
SobA: AL tehich. g A AgzA%
e Aststel Bag Ui A% 5748 Uehylo
o, ARZAS b* e B9 vIRe o] vl
Aslstol BAYFOE olEstel FMolulxe] F7b

ol50] Z7Hi
3ol Afstst
7(—)]’63:0] 171-01—___

u

==

£ HAS & 5 Aok A4 Al E Cu Wi dA A
A= RP AGY A4S, Fe WA A= PAIES M
A4S B

(Table 3)2 93] 5] 4 IXd FS244LZ I
E= A & G F-9 A8 mm)9] ks
Uehdl Zolet,

93 Qme] $AHL s6mmojglot, FAKSS,

T

11.185) = Al 1%=2 AmYd & FA(K/S, 12.041)

Dol YER AT =2 4%, vjA2] $-u]of H]sto] of oJsf -u] fxjo] B} 12.5% o)F AsIoh= HF
WGBS W Fasto] Mol A ARAAL AF 2 Boirh Webd] 2AY 32 AT 300% 0w,
2 BT ARAAS ax] A9, RE RGANA QAN 408, FALE 40T, pH 59 A4 FAz
<Table 1> Color coordinate of cow leather dyed with cochineal extracts by pre-mordanting method
L* a* b* AE*ab H Vv/C
Unmordanted 35.82 32.12 8.78 58.08 3.89R 3.48/6.35
Mordants  |Concentration(%,0.w.f.)

1 33.99 23.96 -6.83 60.12 4.46RP 3.24/5.00

2 32.36 24.26 -7.61 61.65 4.12RP 3.08/5.03

Al 3 32.04 24.82 -9.02 62.16 3.61RP 3.05/5.10

4 28.13 25.02 -9.17 65.19 3.30RP 2.67/5.18

5 24.27 26.29 -9.22 68.93 3.12RP 2.29/5.31

1 33.50 28.01 -3.83 62.59 6.55RP 3.19/5.74

2 31.48 32.82 -5.59 68.06 5.67RP 2.99/6.78

Cu 3 31.07 33.38 -6.08 68.32 5.41RP 2.95/6.92

4 3242 31.49 -5.74 66.23 5.50RP 3.08/6.58

5 32.56 31.01 -4.88 65.63 5.98RP 3.10/6.42

1 27.33 11.94 -11.87 68.14 2.94pP 2.63/2.10

2 27.56 10.33 -11.96 67.73 3.80P 2.65/2.12

Fe 3 31.07 10.28 -11.92 64.75 4.05P 2.99/2.19

4 31.35 10.26 -11.36 64.61 4.69P 3.01/2.20

5 31.59 9.53 -10.37 64.15 5.26P 3.04/2.27
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<Table 2> Color coordinate of cow leather dyed with cochineal extracts

wAgolT

by post-mordanting method

L* a* b* AE*ab H v/C
Unmordanted 35.82 32.12 8.78 58.08 3.89R 3.48/6.35
Mordants  |Concentration(%,0.w.f.)
1 41.04 17.81 -6.29 49.48 4.19RP 3.93/3.62
2 40.89 16.07 -6.68 49.93 3.56RP 3.92/3.21
Al 3 40.72 15.80 -7.61 49.96 2.68RP 3.90/3.15
4 40.37 15.74 -8.07 50.84 0.00RP 3.87/0.00
5 38.83 15.43 -8.69 52.26 0.00RP 3.71/0.00
1 37.69 14.63 -7.51 50.48 0.00RP 3.60/0.00
2 37.52 13.62 -8.80 51.43 0.00RP 3.58/0.00
Cu 3 36.23 11.87 -8.89 51.84 0.00RP 3.46/0.00
4 35.78 11.15 -9.73 52.42 0.00RP 3.41/0.00
5 34.46 10.80 -9.98 52.83 0.00RP 3.28/0.00
1 27.76 4.98 -4.49 55.83 8.70P 2.56/0.53
2 27.05 3.74 -4.83 56.21 6.16P 2.49/0.38
Fe 3 26.27 3.67 -4.75 57.47 4.36P 2.37/0.32
4 21.78 2.56 -4.24 60.50 0.12P 2.05/0.10
5 25.08 3.26 -347 54.37 3.84P 2.63/0.27
<Table 3> Softnesses of cow leathers <Table 4> Light, rubbing and dry cleaning fastnesses
—— of cow leathers
Colorant Un b MD Treatment Cow .
Cow leather 5.6 Fastness leather Cochineal
Cochineal 4.9 4.9 D |MD
Un: Untreated, D: Dyeing, MD: Mordanting-dyeing Light 4
Dry 4-5 4 | 4
Rubbing
AKS, 11.185) ool 49 GUEANAE o e et B L
QS YehfE ons Sudds = A by [ b R T
A Aol gt ojgt g @HL Sulole] cleaning | stain [ oo 42 |45 L4
- . Cotton 4-5 4-5 | 4-5
A GAM(Cho & Kim, 2012) & SFFM(Bai, 2011) - - -
D: Dyeing, MD: Mordanting-dyeing
M BEiE Hf et
<Tab1e He o 91 9 TAY 22042 44
oo Arjed T AMT S A AE, v} A% ARz AL, o1 AL 45FOR 94
xg A 9 seolFeld AR WS U sgot GHE & B9 253 ARG F g4
Ehdl Zlolet. A5 35F0R Guo] uls) B A 1530] F4E
SR EE FAY F2ALZ MAET 300% o.w.f, S = glgir:}. upz AR Lo A ﬂﬂki A=
HAAIZE 408, G2 40T, pH 50149 FAM2A 3] Au] 9] 4~55Fo] Hlg] FM E= AT 9A
oA dAstRon, ALY IFAE TR f Al 45HOE qu} LAY 2t AststH
A5t7] £1sh Al Wi FA| 5% ow.£.2] £ O 2 40T S A ToMe dM B AWE FM Al 35
A 208 Aot ohF sYxFor AMSH a3 A 34553 UE vk Ao visf o A

822 —



Vol. 24, No. 6 |

<Table 5> Antibacterial properties of cow leathers

. Colorant Cow leather Cochineal
Bacteria
D MD
Staphylococcus 99.9 99.9 99.9
aureus
Klebsiella 99.9 99 | 999
pneumoniae

D: Dyeing, MD: Mordanting-dyeing

shste A%e Roh SetolZeld AR Wy
A9 09 Lol Yuer v, B4 Ex HuY
@A) mEo| N FYste] 2 WP
ok,

OO oF A O
g2 ¢+ AU

AR
(Table 5yt 93] 93] 7A)d 5902 G4 2
AvlE BN ol FEHE verd Rold

S 3L T ATkt (Staphylococcus aureus) H HHITE
wH(Klebsiella pneumoniae)©l| Wet atA] Ao A
o A2 - ”4) % 3Ad ez 9 B A
AT T TR 99.9%9] FE
2 mol FESHE 2 WsPl 982 T & Ak

IV. Conclusion
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