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Combination Dyeing of Silk Fabrics with Hibiscus flowers and Persimmon Juice Extract

Im Sun Cho and Jeong Sook Lee'
Department of Clothing and Textiles, Gyeongsang National University, Jinju, Korea

Abstract : The purpose of this research is to analyze the effects of persimmon juice and hibiscus flowers extract to per-
form combination dyeing of silk fabrics, with respect to color changes, fastness, and functionality. The optimal conditions
as a result, were shown at 100% of dye concentration, 40°C of dyeing temperature and 30 minutes of dyeing time while
in terms of dye uptake depending on the kind of mordants and methods. The highest K/S value was recorded at pH 3,
pre-mordants of CuSOy, and SnCl,, post-mordanting. After repeated dyeing and post-mordanting, various color change
occurred with mordant treatments. Color fastness of dyed fabrics with hibiscus flowers extract was improve considerably
by combination dyeing with persimmon juice extract. In aspects of functional properties, it showed excellent results of
99% deodorization rate, 99.9% Staphylococcus aureus rate and 99.9% Klebsiella pneumoniae.

Key words : combination dyeing(&-3H4Y), functionality(7]54J), Hibiscus flowers(3]H] 27 2= 32), natural dyeing(

HAAAA), persimmon juice( =)

.M B

2 A2 0] Wl ule} AH|AES] 9], 2], F9
W= A WHEsta Ak LW (well-being)F, =3t
(LOHAS)Z:, Z1™-47v(greensumer), °| 5} X 2 (eco-bobos)3r,
o| 7 (ecomom)s XIFAAES Fulske MZE ARz Hk
o] Z7kla Y& FAo|th(Lee & Park, 2010). °]5 ZH|A}
e AT 87 Al gk 12]o] =opgel wet e
FHgolv AgdE Fske Ao ot A7EdS st
I fAERE FekAH], S 4] g HA4H] 950 o]
OJA]3L ITH(Yu & Park, 2010). DA A AGANME o=
A, grtelEeiA, dAtelEeiA, a2 R X3S A
7171 $15+ =50l o FolX|aL vt AAFAS 318
O = JHo] At G o 5 v it

Jo g HAHMo] EA3lx7] Helire dAFA] tHdst &
Aol P 5 Ay 7K afdslol & EAIHEC] Bl
AdAlE AAe Ag 2R ARE-S] wEol
w502 G & o o] 7] BEg HE0]
¢a7] flEiFE A=Y 715780] $2 FASk] EgaEAas
g dart ok o] SR 2 AFe AMEL A=
7Fsdo] YTH 3|27 2(Cho, 2015)9F THE-S AMEsl] T

2y

B

o2 ol
1z > 0

FCorresponding author; Jeong Sook Lee
Tel. +82-55-772-1452, Fax. +82-55-772-1459
E-mail: jslee@gnu.ac.kr

476

GAle] Fag, xHAd W), A AZE 9 V)5 P
it A7slarA} gl

SH| A o] EAS A¥EY -2 Hibiscus
subdariffa L.o]3Z, AEaEo|m o] 2~5m2 zlehs 7}x|7}

2ol 9em W= AT Q)

on], Wl Yk ool v, Bo] WS BitHs Bt 3
o 9 FHE o] gow] Aoy e Hi sholn]
=3

o] B2 Eylo] d@th(Rose of
ARRE, FAGEeR
28 w3 glek. o] A
Fig. 1(Cho, 20152 7}, 3]
Hilo] FHstal, Fr1dR2=
A, ZE, 27, "FdlE, 5ol 4 =lo] th(Choi, 2008).
R Zo] Be HAMAE 1B}, AAAE, e, v
AE, 7k, Alol=, F4, olol2Ad, 5 Sl AF A
2 AZA] Aule] $-853 9tk Abou-Arab et al., 2011).
S AVEW EEUX, A 45 sl €94 S5
HAER], 3, olk, WE, As7)T A3 wo m2d
35 g Adel= &3t Urh(Choi, 2008). X E
B Ae 7S A Feto] BHaE T ot I
Aot MEAE| 7} e 2102 YERTHCho, 2015).
ZH-(Diospyros kaki, persimmony= 7L &38=
A o] FjH,

PAgoE Mg e 9 oo

‘_
o

l

WAL B FEOE ofnme

2k},
3}

[}

z



CF8 QAR EAME B, QB S5 5 Bl
Ao} A doln, FAA 715 AwEY T Wyt ExtE
FEHIE ol e FES o, 7, 4], 4t 5ol At
o] AT A GoMs WAl 23 svel sl AgjEos
GAsle] o] ggth= 7120 AUtk(Lee, 2010; Park, 2011; Yoo
& Lee, 2006). Y= ST 02 Fo|, A, 715, &
Al Sl " g e) waske BAs) dE olgwx
A Z = AREESACE A G wEA7F HE B oA
FAGEAHOE TE7|= ot ZHEC] AEQ] 7l vA
= QS 4 AN AuRE et 53, %54,
A, WA, 5714, 719373, W, S, W, el ol
= B3} H3 AckHuh et al, 2008). 3 72 G
N A =dE 4, v, =, =gtelaW)et 7E
A, 23] dAZ Eorng 782 et HAE
JEFoN A Bo] o]gHI JE NEHY FAYSo|th
wEbr] B AgE FEAS S 28 AR FE AL

2
N

o 0

f‘

g

a rr

~_~
[ea

A

23

B Qi ST 2 F2AL oRE WA DA SF
sel A BestaR seict 5, SH2AL £ F59 o
o] v AElz)Es} AYAES 187 BAAL 8
o YA, BM2AL B FH Ve vhi ke 71
QAT 2AYS PIAA T AQLRS) 27)e] B B
oMo nekstu sgov, 5 GAYoR ol
JRgoR Bol AT Yt ANEL A JBR AS
sisict.

AP A SE2TAZ B FENOR GUAZ), A em] ot
£ 9L gEslel A7)0 GRS T8 PO, pH
27, vl ohelAl Wslel mhe st ERAY WsE 2
AW QA AREIE, A, vk, @, Sefolzely)st 7]
S @, 2 AESIA Stk 4R 19597
WANA G TR s AuEa, T dAle) B3
QAo mE Gy, AR, 9B, vk, @, Selol
Ze)d) 2 PSR, 2 RS stk BE

Fig. 1. Chemical structure of hibiscus subdariffa L.
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Table 1. Characteristics of fabrics

Fabric content Silk 100%
Weave plain
Thickness(mm) 0.12
Fabric count wap !
weft 41
Weight(g/ 1) 5342
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where, K : absorbance coefficient of dyed material
S : scattering coefficient of dyed material

R : reflectance
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Table 2. Effect of dyeing temperature on the H V/C and L*, a*, b*, E.p,
K/S value of silk fabrics dyed with hibiscus flowers extract (30 min)

E3 E3 E3

Temp. L a b AE,, K/S H v/C
40 53.09 1540 12.09 46.08 552 3.8R 9.52/4.8
60 5466 13.17 12,61 4402 493 3.8R 9.52/4.8
80 5648 1162 1323 4481 478 3.R 9.49/49
100 4972 1024 1489 4842 576 3.8R 9.52/5.1
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Fig. 2. Effect of dyeing temperature on the K/S values of silk fabrics
dyed with hibiscus flowers extract (30 min).
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Fig. 3. Effect of dyeing time on the K/S values of silk fabrics dyed with
hibiscus flowers extract (40°C).
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Fig. 4. Effect of dyeing concentration on the K/S values of silk fabrics
dyed with hibiscus flowers extract (40°C/30 min).
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Fig. 5. Effect of dyebath of pH on the K/S values of silk fabrics dyed
with hibiscus flowers extract (40°C/30 min).
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Fig. 6. Effect of dyeing repetition on the K/S values of silk fabrics dyed
with hibiscus flowers extract (40°C/30 min).
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Fig. 7. Effect of mordanting methods on the K/S values of silk fabrics
dyed with hibiscus flowers extract (40°C/30 min).
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Table 3. The changes of H V/C and L,a, b, Ea, K/S of silk fabrics dyed with hibiscus flowers extract by mordanting methods (40°C/30 min)

E3 E3

E3

Method Mordant L a b AE,, K/S H V/C
Non-mordant 53.09 15.40 12.09 46.08 5.52 7.6R 9.52/4.7

Al 53.99 16.19 12.08 45.54 5.53 7.6R 9.53/4.7

Cu 53.11 1434 12.01 45.69 5.87 3.7R 9.49/5.5

pre Fe 53.24 13.30 12.16 45.28 5.76 8.1R 9.62/5
Sn 5222 8.47 7.085 4421 522 8.1R 9.62/5

Al 59.78 2.16 12.00 36.85 3.57 7.6R 9.52/4.7

Cu 5591 1.28 18.38 42.50 4.55 7.6R 9.52/4.7

Post Fe 49.83 -1.84 9.43 45.99 4.65 3.6R 9.45/5.1
Sn 52.81 -3.25 20.68 46.30 5.00 7.8R 9.55/4.8
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Fig. 8. Effect of sunlight exposure (day) on the K/S values of silk
fabrics dyed with persimmon juice extract.

Table 4. Color changes of silk dyed with persimmon juice, depending on
the sunlight exposure (day)

Sunlight * * *

exposure(day) a b ALy "oV
1 89.17 0.92 9.15 9.21 79R 9.58/4.0
2 89.05 1.22 11.09 10.83  8.1R 9.62/5.0
3 88.30 1.37 11.01 11.23 8R 9.61/4.9
4 89.33 1.41 12.81 12.02  8.4R 9.67/5.3
5 87.60 1.39 12.89 13.13  8.1R 9.63/5.2
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Fig. 9. Effect of dyeing time on the K/S values of silk fabrics dyed with
combination dyes extract (hibiscus flowers — persimmon juice).
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Table 5. Effect of dyeing time values of H V/C and L*, a*, b*, E,, of silk fabrics dyed with combination dyes (hibiscus flowers — persimmon juice)

B3 F

E3

Time L a b AE,, H V/C
hibiscus only 53.09 15.40 12.09 46.08 3.8R 9.52/4.8

10 min 50.49 4.40 11.11 45.86 11.6RP 9.55/13.1
20 min 49.08 3.29 11.30 47.18 11.6RP 9.54/12.9
30 min 48.42 1.80 11.15 47.70 11.4RP 9.52/12.8
40 min 48.71 2.24 11.17 47.44 11.5RP 9.53/12.9
50 min 48.40 1.80 11.29 47.75 11.4RP 9.52/12.8
60 min 49.54 2.58 11.21 46.66 11.5RP 9.53/12.9
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Table 6. Colorfastness of silk fabrics dyed with hibiscus flowers and persimmon juice extract (hibiscus flowers — persimmon juice)

Fastness Dyeing condition Hibiscus flowers Hibiscus + persimmon juice Persimmon juice
Color change 1-2 2-3 4-5
Washing .
Staining 4-5 4-5 4-5
. Color change 4-5 4-5 4-5
Dry cleaning .
Staining 4-5 4-5 4-5
Light fastness 1-2 2-3 3
Di 4 4 4-5
Rubbing R
Wet 4-5 4 4-5
. Color change 3-4 4-5 4-5
Perspiration(acidic) =
Staining 3-4 3-4 4-5
o ) Color change 3-4 4-5 4-5
Perspiration(alkalin) .
Staining 3-4 3-4 4-5
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Table 7. Deodorization rate of silk fabrics dyed with hibiscus flowers
and persimmon juice extract (hibiscus flowers — persimmon juice)

Deodorization Deodorization rates(%)

Dyed fabrics
Untreated . Hibiscus + .
. Hibiscus . Persimmon
. . fabrics flowers  Persimmon ice
Time(min) juice m
30 32 99 99 80
60 37 99 99 85
90 40 99 99 90

120 44 99 99 95
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Table 8. Antibacterial activities of silk fabrics dyed with hibiscus flowers
and persimmon juice extract (hibiscus flowers — persimmon juice)

Bacteria reduction rate(%)

Antibacterial
Staphylococcus aureus

activity.
- Hibi + .
Untreated  Hibiscus ;fsl;;ﬁon Persimmon
Sample fabrics flowers PO juice
juice
Silk 355 99.8 99.9 99.9

Table 9. Antibacterial activities of silk fabrics dyed with hibiscus flowers
and persimmon juice extract (hibiscus flowers — persimmon juice)

Bacteria reduction rate(%)

Antibacterial - -
: Klebsiella pneumoniae

activity.
. Hibi + .
Untreated  Hibiscus ;g;:;slon Persimmon
Sample fabrics flowers PO juice
juice
Silk 0 99.9 99.9 99.9
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