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Abstract

This study intends to identify applicability of natural dye extracted from Aplysia kurodai, aiming to standardization
of Aplysia kurodai natural dyeing through scientific validation by analyzing characteristics of pigment elements to
review dyeability, colorfastness and antibacterial activity. Such material as silk fabrics that is animal fiber were used
for this purpose, and derived following summarized results. UV/VIS spectrum analysis on the pigment of Aplysia kurodai
that was extracted from purple gland showed that maximum absorbtion was near 540 nm. The silk fabric optimal dyeing
can be achieved at a temperature of 55°C with a colorant concentration of 5%. Dyed at 55C with interval of 10~90
minutes for identifying dye uptake over time to observed slow increase of dye uptake over time, and equilibrium
occurred at 50 minutes. For dye uptake according to pH, while dye uptake was superior in acidity, it decreased rapidly
in a base after pH 7. For color changes according to pH variation, it was reddish purple in acidity and was purplish
red in a base. For color changes according to mordanting method, more clear color change had been obtained when
process with aluminium pre-mordanting than non-mordanting and post-mordanting. The colorfastness to light, perspiration
and washing was 1, 4~5, and 3 ~4 ratings respectively. The silk fabric dyed with Aplysia kurodai demonstrated excellent
antimicrobial activity to Staphylococcus aureus and Klebsiella pneumoniae. The Aplysia kurodai can be used as a
new colorant for the natural dyeing of silk.
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(Table 1) Characteristics of fabrics

. Fabric count Density Fabric weight Thickness
Fiber(%) Weave . . 2
(warpxweft/inch) (warpxfilling) (g/m”) (mm)
Silk 100% plain 168%x128 104x102 2.71 0.07

[Figure 1] Extraction process of Aplysia kurodai purple
gland,
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K : absorption coefficient, S : scattering

K/S=

coefficient, R : reflectance coefficient
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(Table 2) Sensible Expression of 4E (NBS Unit)
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[Figure 2] UV-VIS absorption spectra of Aplysia
kurodai extract,

@ A2 QA o) 110, &
20 Ao B (2.5%, 5%,

7.5%, 10%, 12.5%, 15%) wslol] w2 K/SEhe AEZ:
S =A3F A= [Figure 3], <Table 3>3} Zt}.

AE Valie =4+=K/§ Vil

40 - rlhs
L0 F12 .
=] 1 =
o r09 3
P 20 -
& ] i Fr0§ @
4 2

10 ro3

0 T T T 0

2.5% 5% 75% 10% 125% 15%
Concentration

[Figure 3] Effect of dyeing concentration on K/S and 4E
values of silk fabrics dyed with Aplysia kurodai (Treatment
condition : liquor ratio 1:10, temp, 55, time 50min,),
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(Table 3) The colormetric value of Silk fabrics dyed with Aplysia kurodai, using various concentration

Color factors

1 0,
Concentration(%) L o b i V/C

Control — 87.67 -0.01 8.57 3.8Y 8.7/1.1
2.5 72.26 13.37 1.55 8.1RP 7.1/3.8

5 67.12 23.20 0.73 6.2RP 6.5/6.1

7.5 66.66 22.30 0.35 6.9RP 6.6/5.8

Silk

10 65.92 22.35 -0.37 6.4RP 6.5/5.9

12.5 65.47 23.81 -1.53 5.8RP 6.3/6.2

15 64.47 22.62 -0.28 6.5RP 6.4/5.9
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[Figure 4] Effect of dyeing temperature on K/S and 4E values AxEe] A ‘? 24 AL b 2 2= 60~90C
of sik fabrics dyed with Aolsia kurodai (Treatment ) A& el w) Ao &8 Hoskehal, ANEA
condition:liquor ratio 1:10, concentration 10%, time 50min,), o] AYx|ar} 715 Ao 2 AlgHh
(Table 4) The colormetric value of Silk fabrics dyed with Aplysia kurodai using various temperature
Color factors
Temperature( C)

L* a* b* H V/C

Control — 87.67 -0.01 8.57 3.8Y 8.7/1.1

25 72.98 15.42 3.13 9.9RP 7.2/4.2

40 68.98 20.98 1.81 8.1RP 6.8/5.5

Silk 55 68.89 22.35 -0.37 6.4RP 6.5/5.9

70 66.87 10.99 2.39 9.8RP 6.8/3.1

85 65.92 3.70 4.35 L.1YR 6.5/1.2
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[Figure 5] Effect of dyeing time on K/S and 4E values of
silk fabrics dyed with Aplysia kurodai (Treatment condition :
liquor ratio 1:10, temp, 55, concentration 10%),
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Ta FEH | HAAE gk H2 o] pHE S4517] ¢
H] 1:10, % 55C, F= 10%, A]ZF 50%-2] =719
Al @ pH 3, 5, 6, 7, 9 W}l wh2 K/SE} AEZLS &=
A5+ A7}Z [Figure 6], <Table 6>ol] UJEPom, 74 4
EYHL pH 62 ooz Azag B

(
==

AE —+—K/S
50 + r2
40 ~ rlé
2 a0 | 8
EBO: *1.2'§
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[Figure 6] Effect of dyeing pH on K/S and 4E values of silk
fabrics dyed with Aplysia kurodai (Treatment condition : liquor
ratio 1:10, temp, 55, concentration 10%, time 50min,),

(Table 5) The colormetric value of Silk fabrics dyed with Aplysia kurodai, using various time

Color factors

Time (Min.)
L* a* b* H v/C

Control — 87.67 -0.01 8.57 3.8Y 8.7/1.1
10 70.68 18.52 2.73 9.0RP 6.9/4.9

30 67.82 2227 1.21 7.6RP 6.7/5.8

Silk 50 65.92 22.35 -0.37 6.4RP 6.5/5.9
70 64.98 22.33 0.98 7.5RP 6.4/5.8

90 63.23 24.05 0.65 7.3RP 6.2/6.1
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pH 2|7 SolM pH 5 ZolM o] K/Saat AEG:
o] A =7 UehgEdl, 240 HES o] &3t A
Aol AHLoH% pH 49 AAE7A  AE7}
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Az70|4 0.2RP~1.1RPZ reddish purple Ad= ¥
stEQARE, 71 Z3dolAE 8.7RP~10.0RPZ
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=3

o g
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—170
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o] Gl nxE JFS AR 918t
Az & dH] 1:10, F&= 10%, 2% 55T, AIRF 508
5o JAzdA g F= 0.4%, 30C oA Shaking
Incubator(Model: SI-300R)Z 30% b HA|ale] uj
Aol WskE Fol Aejet § 543 B3+ [Figure
7], <Table 7>3} 2t}

. K/S Value AE Value

40 - rlé
° 30 A r12 o
= g =
) G}
> 20 - 08 ¥
m i (721
< V)

10 1 l r 04

0- @

Non- Pr-Al Pr-Cu Po-Al Po-Cu
Mordant method

[Figure 7] Effect of dyeing mordant method on K/S
and 4E values of silk fabrics dyed with Aplysia kurodar
(Treatment condition : liquor ratio 1:10, temp. 55,
concentration 10%, time 50min),

(Table 6) The colormetric value of Silk fabrics dyed with Aplysia kuroaai, using various pH value

Color factors

pH L* p* H VIC
Control — 87.67 0.01 8.57 38Y 8.7/1.1
3 57.48 13.50 791 0.2RP 5.6/4.3
5 53.64 16.86 844 IIRP 5.2/5.0
Silk 6 65.92 2235 037 6.4RP 6.5/5.9
7 71.80 14.40 334 10.0RP 7.1/4.0
9 72.17 18.77 2.62 8.7RP 7.1/5.1
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ur Fule Adsl] sl ol wnHe A

=
27

Atz etz olA -‘?‘@]% T S oy &
%] A2 gl gk dme] AYHES SHsh=
Ao wE M éiUHOﬂ(Al)o 3~4%F, AujY(Cu), F+
e 35 A== vfdaAle] Aol 474] o] K7
3 Su Wgton, Mol whx thE 7tel A
+ A%+ Acetate, Cotton, Nylon, Woolo|A 4~54,
Polyester, Acrylic 52 5328 EdslA $53F Ao
2 yEhstt

Bl HE AL 23 7]l BAIglel A
AADLS 4~5%, AwjA(Cu), FHS 45 HE=2
Al wjFelA AR TR AZert A
fFAEE AFs Bo, 2Axe] Bf B 5o
A ] Bop AdvjdAD o A v 3del A
eHEE FHol Al vt

o] AF=5 & wl A= AMA MHE HAlE
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AL ARE PFolle IHA ==& FA Hehe Ae
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webd] Eh EE
249 BgRc
ol} Ul wol
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“41011*1 *F%ﬂ V= A
EEEA] S i Ad9=2

AoR oA

(Table 7) The colormetric value of Silk fabrics dyed with Aplysia kurodai, using various mordant

Color factors

Mordants
L* a* b* H v/C
Control — 87.67 -0.01 8.57 3.8Y 8.7/1.1
Non- 65.92 22.35 -0.37 6.4RP 6.5/5.9
Al 63.34 20.97 0.40 7.1RP 6.2/5.4
Pre-
Silk Cu 69.37 5.44 1.10 9.5RP 6.8/1.7
Al 63.97 12.55 -10.15 8.1P 6.2/4.8
Post-
Cu 67.46 8.52 -6.39 8.4P 6.6/3.3
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(Table 8) Colorfastness of silk fabrics dyed with Aplysia kurodai

i Mordants
Pre- (Al) Pre- (Cu) Non-
Washing
Fade 3~4 3 3
Stain Acetate 4~5 4~5 4~5
Cotton 4~5 4~5 4~5
Nylon 4~5 4~5 4~5
Polyester 5 5 5
Acrylic 5 5 5
Wool 4~5 4~5 4~5
Perspiration Acidic/Alkaline Acidic/Alkaline Acidic/Alkaline
Fade 4~5/4~5 4/4 4/4
Stain Acetate 3~4/3~4 4/4 4~5/4~5
Cotton 2~3/2~3 373 3~4/3~4
Nylon 4/3~4 4/4 4~5/4~5
Polyester 4/4 4~5/4~5 4~5/4~5
Acrylic 4/4 4~5/4~5 4~5/4~5
Wool 3~4/3~4 4/4 4~5/4~5
Light
Fade 1 1 1
5. AR 20| BN T} % A vk,

TARYE FEE Ao S dotry] flske]
FAFE 10%, FAAIRE 5042, M= 55T, Faid
oF AMe HAES AREEIGITE 2 A eA ALgH
FANES AT T FEiRte R AT AT
e Wdoly RAgsl Aetgos wxt s
Mo RN shEddst 255 delwos AFHE T
AAZIL AHE FH3A7IE o] o] Mz
tds AR u) F7) mAER A5 o]8-E v o}
F T 83H(Kim, 2010b), HHEH2 71374, 9%

3 SEVIY Fad djtow
Axbl| A o)gE= Alrtolt(Lee, 2005). &7
I A i A g 99.9%=E of

(RS

olefat A3t WA it AhEH ARAES D3
3 A shol e S0 F7he <l AR Bz
S, el ait el ASE e A
A7k Qursolet. T4 FAle] A% /1%
S A AR A g A3

sHFEEA A F3) aclo]l H 4 e AeR B

F

PEL1ES
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Staphylococcus aureus ATCC 6538

Kilebsiella pneumoniae ATCC 4352

[Figure 8] Antifungal activities of silk fabrics dyed by
coloring matter extracts of Aplysia kurodai

V. 28
B A7 584 A A 24 e
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QA 20g Boh A £22 A GHste] 34
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1 o4 F2A%0 Hdl F59742 540 mmoilA
0.607= 7}Al-d o] g ellx UrE}L&EEL pH 6] oFak
GRS A L

3. v} v Aol whe Ao Al AAD>F
o> Tl Y(AD>F o (Cuy>Auf A(Cu) o2 Mol
(Al) A2|A] Age] Tl ¥ 2 dFE A= AL

2 YERT

H—— T © H =%
o Aol o3 WA

2 o) A7) A

AP 2 Al S 4 R

fll
A,

¢

ot ol 3 AR A8 HE Ak o
2343} Sl F13] 8ed 7P} ek Ale
M, #7) % w@e s 2ol A purple gland)S

AHgBtel ol A4 A FAdRRA 283} P
7/4\02 xgz]—E]q. w3l Z,]_zlgoﬂ 71 z%o] Aﬂ)\h,]. E/\]
o Fe Polgoy AAAANRA oJFol th =
2 Azl B8 898 WY 5 9L oz e
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