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Abstract In this study, eco-friendly functional leather was developed by recycling
wastes such as eel skin, marigold(Tagetas erecta 1.), hinoki cypress(Chamaecyparis ob-
tusa). The hot water extracts of marigold and hinoki cypress leaves were freeze-dried at
-80°C to prepare colorant powder. The dyeing of eel leather with marigold was carried
out to investigate the effects of dyeing conditions, mordanting on dye uptake, color, mor-
phological change, and color fastness. Considering shrinkage of eel leather caused by
dyeing, the optimum dyeing conditions were 60°C of dyeing temperature and 60 min of
dyeing time at 1:100 of bath ratio, and color of the dyed eel leather was Y to YR Munsell
series. In order to prevent the degradation of leather from microbe, we conducted com-
bination dyeing with marigold and hinoki cypress leave colorants. In this case, the com-
bination dyed eel leathers showed excellent antimicrobial activity with above 99%
bacterial reduction rate against S. aurieus and K. pneumoniae. It was confirmed that all
of the dyed eel leathers were sufficient to meet the Korean Standard for color fastness of
leather products. It can be applied practically for the development of eco-friendly func-
tional leather by utilizing some useful active components extracted from plant resources
and by recycling food wastes.

Keywords eel leather, marigold, hinoki cypress, combination dyeing, antimicrobial ac-
tivity

.M E W5 TS RANR S BE A ET FA 0 ke E
2HAFEE wake], £, 7, A7t ol 97 'IHTOH
HH QI AURE AR ABAAES At BER) EohL Hulg wid, 7], 27 §O7 A
AU A sk o] oo XL gk, ol AT AE i AT T, SAW AT RARS vho] ol 4
wsto] Qztsto] AEg A EAG LA H Bof U F shuRA ALEUTHA A EA AArEE B
2 F7peth), 8ol bed R AR F AF ARl o, 87 s o] ol St AlEA] 9



A

%0 Bzl

ox
flo
ok
o

Al = Stk ey ol A= A 27
Azt A7 E7] wZol Ao A
&o] o9 ol A o] &AL 7F BA] Tk, 1R o
T Etotal dA HAGA RopolA= AE7HE FAF
SN 22 AEAY H7ER A E Axs= A
TFAHEEo] HALE AL Qe

2] 2 E = =3t B A E A (Tagetes) S
134 kgl = efuhetel A= o floll st
| ZojA Oqezq E}EPQ-OEUPOI o] 8E 1 Q1Y T
FA]

J
e

\:_1_1
=
. Lo
N
N o

o~ O
m{m
HU
1_
_\;
rT&
;
<
g
ook
el
nich
o
ot
—Hr
o

HU ek
o O zQ >
ol
ol
ol
1::)1,
i
=
e
b
o
ol
2
N
or
ox
)
e -
)
[
T
[o
i:‘

gl
. jﬁ
P R o
£ 30
=
o
S
iy
o
"
o
ofo
H1
fu
[¥
Q

~ &
Nl
>

o 4= Qe ol PRl mi gl Eolle AAA
(plastid 3l XJEJJ(Xamthophyll)E 7R
] Al(Carotinoid) Aol &8+ w3HAE o= M4
FH 2 (Lutein)@ Ao}l (Zeaxanthin) A 47}
E}Eok e o] 9lom 2415 Figure 10 UEbSiT,
FH ¢l F2A4 d(blue light)S S8l Ak
N = =S AR L5 Eof A= g (or—
ange—red)& YEHH® G2} 452 v A e4o] v
gol Holuf bt Ald = et A qlot,
3P AR e7F fpote] Mag g8A4o] Y,
HWM U (Hinoki cypress)= S UFIHCupres—
saceae) AWML (Chamaecyparis)ol &3t 19044d
Sejuteto] ol Eof FEAH | AR = e 1970
G5B AFRl=3pAblo] MY A A4 HAo] F

[y

Tg
mz i
ofi

é],;%ﬁéﬁ]7}%§k§]K[ ZJ/ 314 X']/ 1=

L o) 24 A3} Thgo] 4] s
A AL YA Qo] o] 5o st

N
ﬂ
£l
pacs
o &
<

=
2,
i

[o miy
=

é
MU
3y

1=
i
o o
=2

e, 0
o
tlo
24-1‘
k]
by
SL
rlr
re

o H

Hoox

e 4B ol ol
T S Y«
32 N o

Mo kI 1o
4 fo o
H

rlr
2,

o
re
=
>

[e)
OﬂE]OV\ﬂ g| o] E(ethyl acetate) &
B Lol Sehuicols
uercetin, Taxifolin, Kaempferol
AL ol 2EEo] Akeh - I+t - I
=2 4%t e Szu-Chin Cheng
(2014)8] Aol A= HllUE D FE29] o got
AE[o]E B30 A Catechin, Quercetin¥} 2 &
AFeHd 74 &40l AEH AT, 4783](2018)9] A
Tof| A HE R Q) 2558 B3 A3} o —Terpinene,
o —Terpineol, limonene, borneol, myrcened} %
< HE2d(Terpene)Al sHetEol &t % Futolz &
A2 el 202 Bas ek, Hujuy ool
715 4S U S Aio) sfak 72412 Figure
20| Lebie,

o paAol A EL EE Azta}

F4A 3 QoiA thert AEUS B
o} shA|T AL A Aol A Al
U 220 At HAH G thRiolt, ofo] £,
o] opwo} ol ThoFdt %S QLR 8T A

©

Jot
o
oft
e
EY
o
o 2 i yo
il
_E !

(flavonoid)A

oo =



Y= o=

fjo
fo
U]
rot
pal
o
N
J

22t T ZHEEEA(IN): 2l S =0t HHLLR

o FE20| 20| O3t 754 Ko 3

ojof & A

o715l Az of
2= A7F A

= E s
S, W Zgof ot A E &
A

E

’

T -
fid

i fr éﬂdﬁ [

2

K

>~

el

ofo

)

=

o

1o
o2 ol
i)
2
u)
Q‘L
2
&
3
¥
|o
g
(& pg [

3

ofr o2
VR

ox

2.4 &

2.1 N2 2 A

ATo) AT Hol7l5 ARt Hgols] AL B
SR 5 RS AN e AL Fosto] gL
™ £42 Table 13} Zt},
AA= &F0]F(Aluminium Ammonium Sulfate,
Al(SO4)2), H(Iron(I) lactate hydrate CsHioFeOs), E]
El & (Potassium titanium oxide oxalate dihy-

drate CaKo09Ti - 2H20)2 AFE-JT},

=

2.2 MAFE 3 293t
el ZE= U AQauE oA Az 239 A
< T8l ARESEG o HEUR Q12 T AP A
o A AR == sHE U O] A QLS sl AR R,
g FE 2 4kgS 57 36Lo 100ToAA 30+ <t
#ol 12 E4 FE9E WEL 14 &5 W EE
£ 575 24100 100T A 30+ &2t #ol 22F E
FE2HE UE T 12k 297 239t WS =&
39S 60T, 120RPMOAIA Y - 5% & -80T
A

=
i
o
o)
=)
o
il
iy
lo
=
B
4>
o
rlo
DO
=~
©
N

Table 1. Characteristic of eel leather

Material Weight(g/30cm? Thickness(mm)

Eel leather 16.11 0.30
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Figure 3. Dyeing process.
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where,
A : The length before dyeing
B ! The length after dyeing
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Figure 4. K/S value of eel leather dyed with marigold
according to dyeing temperature.
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Figure 5. K/S value of eel leather dyed with marigold

according to dyeing time.
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Figure 6. K/S value of eel leather dyed with marigold
according to colorant concentration.
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Table 2. Shrinkage ratio of eel leather by dyeing conditions

Dyeing condition Shrinkage ratio(%)
40 0.23
50 0.26
Temp.(C)* '
emp.(C) 60 1.01
70 7.54
30 1.01
40 2.31
Time(min)**
60 3.13
80 3.74
1 2.94
3 2.96
Colorant conc. (%owf)** 5 3.13
7 5.60
9 5.73
*dyeing time: 30min, colorant concentration: 5%owf
**dyeing temperature: 60°C, colorant concentration: 5%owf
**dyeing temperature: 60°C, dyeing time: 60min
U 7, 9%(owf)oll A= 7HE8] 230] Z+2k 5.6, 5.7%  Table 594 %E GMEwrt 271842 W Lu7h
2 2tk 2589 Ao|2 Mol ARE BT A BeiAu LEREFINM B8 o] A 217

Table 3. SEM(X100) image of eel leather dyed with marigold according to dyeing temperature(dyeing time:
30min, colorant concentration: 5% owf)

Dyeing temp.(C) Face Back Side

Undyed

60

70

Textile Coloration and Finishing, Vol. 31, No. 1



Table 4. SEM(X 100) image of eel leather dyed with marigold according to dyeing time(dyeing temperature: 60C,
colorant concentration: 5% owf)

Dyeing time(min) Face Back Side

30

60
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Aw =0 A o]t gy}; M Zho]o] o5 &= 7t oA TR A SR o] Ths sttt miElE =
A= 7HE50 Fel Hat dofd = ASS S+ AT, AAE o83t FortE Ao AT AR ES &

Table 5. SEM(X100) image of eel leather dyed with marigold according to colorant concentration(dyeing tem—
perature: 60°C, dyeing time: 60min)

Colorant conc.(% owf) Face Back Side
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Table 6. The color characteristic of pre and post—mordanted eel leather dyed with marigold

CIE Lab

Munsell

Mordanting T a* b* c H AE H y c K/S

None 64.33 5.17 3565 36.03 81.75 31.28 29Y 6.4 53  3.50

Al 6033 568 3949 39.90 81.82 36.23 3.1Y 6.0 58 507

rece Fe 56.64 3.05 2819 28.36 83.82 30.47 3.5Y 5.6 4.1 3.68

Ti 5794 1456 3212 3526 65.61 33.97 78YR 57 58 418

o None 58.92 220 29.58 29.66 8574 30.44 40Y 538 43 401

Al 6143 421 4411 4431 8454 4354 41Y 6.1 6.3 6.20

ok Fe 56.64 3.05 2819 28.36 83.82 30.47 3.5Y 5.6 4.1 4.52

Ti 5190 16.39 30.18 34.34 61.49 39.71 6.5YR 5.1 5.7 589

Al 6351 714 3478 3550 7841 3120 19Y 6.3 54  3.22

Face Fe 58.03 7.05 278 28.73 7579 2767 1.2Y 57 4.4  3.46

Ti 61.39 9.92 2955 31.17 7145 28.41 9.7YR 6.1 49 293

s Al 6226 457 33.41 3372 820 3337 32Y 6.2 50  3.37

Back Fe 53.85 4.82 24.02 2450 7865 29.20 2.1Y 53 3.7 3.9

Ti 58.65 6.77 28.14 76.48 30.67 30.67 1.2Y 58 4.4  3.45
ol7] Slell v A wjHA o] FFRE Fele AL A& Uet= b*gte] 24424 39.49, 44,1102 S715]
o 2t A WIS Table 60 WERRITH Tl Aol Ble] A2 Aol H T, Fe Avi Y Al
ool ARl JM 2 AT} 225 et 34&] 29| AT o|HO K/SHHE Tl A Al 59t Rl
22121 60T, 60+, 5%(owf)ol Al AT L bgko] e Aol Hlsj sobA A E2

A= G A = 3%(owl),
= 60CAA AujFat &

A S AR L}E}Ur A2

o & Al P4o—”5:, ufj &3
sojegoz /Kl/\]ﬂr;]_ 37}2]
AA(Al, Fe, THE ZTujgst P Lo 2tk

ﬂaﬂ%%Oﬁwbﬂﬁaii

A Al F2REF ST A QLT

ek,

T Fol7hEo) W o] WO K/SEHE
3.50, 4.010]w FHI} o]H = A LER = b*
7kl 35.65, 29 58% 7} o} o] F9 AL e}
We YAIZEY ME 2ol Al i aAl = Ao ARt Al

EERECED

2294 %_7]——"5

o ool A Rof v]&| ok 1.5, o]He
Hol i Al A2 1 2t 9l

ok, Al v AR EHT} o] WO CIE Labdl #sh= &

[e)
° 77}

2ol 747hg ko' WMk Ti A e Alw E9
I} oMol K/S 32 247+ 4,18, 5.89& Az o] &
Z s on S NS U= a*ghol Wt
FEHAA Yepsth, I} oW a*gho] 14,56,
16.39% Fujd A|R9] a* gHHET} 10 o4 S/
FAE Uetl= b*gko] I} ol Zk2 32,18,
30.18% Fulld Almof vls] & Hasf dapH o
AAro] A 7] Q0] 9l = YRAGE Ve olet
A= FAA Do A=A (Quercetin)e 3t

rIo

FIEE MR o7t G A ALollA Fe
AA = FAE ol A Rew, Ti M AAl= Mol
3 0 7 Aol YRAIG R Wket ATt FARITHY,
3.4 =M

e S Eet Hu bR o MAE AR B

Textile Coloration and Finishing, Vol. 31, No. 1



10

O Face
@ Back

K/S value

2 4 6 8 10

Hinoki cypress colorant conc.(%owf)

Figure 7. K/S value of 1-Bath combination dyed eel
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Figure 8. K/S value of 2—-Bath combination dyed eel
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23k LR ol MAR 60°C, 60 A5t AR
o AiE Figure 8o YetRlch, ¥ 9 o] o] ¢ 3.5 GMAZ|:
A2 mfE = e Ao o3 T YA REY T Table 8= 2] E Y @M} v ] T 9 Hulu}
7ROl ASE 0.5~0.871F Z7Hlh, ol@ AFS R o M) B F guEe] 4%, Seto] 3
Table 7. The color characteristics of combination dyed eel leather
Sample Lt e b?IE Lal:: H AE H Mu:\/sell c K/s Sample
Face 60.53 6.00 37.20 37.68 80.84 34.14 26Y 6.0 5.5
oA Back 5851 190 32.07 32.12 86.61 3276 4.2Y 58 4.6
Face 60.45 7.65 37.05 37.84 78.33 3445 19Y 6.0 5.7
oA Back 58.08 5.11 32.03 32.44 80.93 33.68 2.6Y 5.7 4.8

é};%ﬁéﬁ]7}—g—’§k§];\’] XJ/ 31‘71;] X'” 1=
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Table 8. Color fastness of dyed eel leather
Fastness Dry cleaning Rubbing
Light Color Stain Stain
Dyed sample change Cotton Silk Dry Wet
Marigold 3 5 5 5 5 5
1-Bath combination 3 5 4-5 4-5 5 4-5
2—Bath combination 3 5 5 5 5 4-5
¢, AR =S ST Aot mjEEE At 3.6 &2y
O 7 GATE o7t dF AR e 355 UEHS 7hE AlES 29 5o 22 7154 210 1Y
o, Ebo|ZeEd & W A Az gl ool & o HEZ|H B B a0 FAro wet njE B
OoJUA] kot beH o= HIMH, A=, & Al vk Alto] TAYskaL A= AlEo] Aol Askd 4= Qlrt. o]
A= B3 G7F 39 Mol HahA| ¢ghof sego® 3 E AT Mg BEFAAS AAIske] oA 9 A&l
7F3iet. Ve TA de IS A g, et AR
dEH(1-Bath)e] SN Alme= A== off AFgRt FAITH-S A e A (Staphylococcus
7F 3 woldley, EetolZeld A== HEA A aureus)¥ ¥ &7t (Klebsiella pneumoniae)= A
fEt 553, gua:a_rat— 4-5EFolUt, A2 A gHon] A ATE Table 9 vetc},
AR EE S a2 o] Fouhe x| AT 5 HeZe G A ge FAELEFFto] o
& A b E = ﬂﬂﬁow% of1he] Aol Fojukel 91 82%¢%} HFTkatol tial 43.20%2] a3 UrE
4-56w o & 7Tt ek, Ay HAEof vzl dM & Ftde Bt
ol &1 (2-Bath)9| HAXT A= BT AFH =] TR €1(2006)9] Aol A AL Ab gt o
TV} 35 Hold, EetolEEY AfEEH - B4 9 3l 28.90%, A7t el 0%2 =t-do] vrehd
L Jo] WAYSHA| oo} 5o o= FIFUT. A= A uf Aapiel vjwsl fat/dol FHe & o AT
AR s b HeR *“Ol oA FUAIT S5 A& (1-Bath) 22 HFFML 7H58 A
Al AR E A Ao| ok7F Eoluyhe} 455307 ¥ At tial 99.07%, wlE7katoll tal 99.56%=
7F3iet. T Almet i EE G A= BlE F=Y
A GARt 9-u] Bl ofulo] HA HA AR =8} vl (Colony)7t /3745HA] o= A= Yeht S o+t
Wt wielEs A v Eet WU 59k de Bl
ARt Aoj7k=o] Efol2eY B npE AR EE 9 o] & ¥ (2-Bath) 22 G Alg ETH FA L
PoHe0 m= GO AMAR e = 78 7H59 Al Hisl 99.02%, B Zktel disl 99.32%
M A HAN(LFAE =35+ o/, 14 1t 2 53] Hg@tatol et eetdo] S o=
HAE 359 oY, 4 v E 2-35 5 o4, L ol FEEole et W e S vErd
=eo| 2y ARE 353 oS FEIL £ 4REo] ZA9s}y] HEo 2 AR FL)
Table 9. Antimicrobial activity of dyed eel leather
Dyed sample Bacterial reduction ratio(%)
Staphylococcus aureus Klebsiella pneumoniae
Marigold 91.82 43.20
1-Bath combination 99.07 99.56
2—Bath combination 99.02 99.32
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