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Abstract: Many of the natural dyes used for natural dyeing are difficult to maintain colorfastness due to their complex
structure and specific properties. Therefore, there is a need for developing of color sustainable ability for use as an advanced

coloring agent for fabrics, which would eco benign or not.

In this study, the natural dye extracted from the waste of grape

fruits was used to dye cotton fabric. Thus, the present study aims at extraction of color from grape seeds, skin, and stem
through fermentation and then employing the same in dyeing and mordanting of cotton. Dyeing experiments were done under
different conditions of fermentation and protein type mordants which were treated before and after dyeing. Experimental
fabrics were used with cotton after scouring. Color value of dyed fabrics and color fastness of cotton dyed fabrics to
washing and light were measured. The fastness of dyed experimental fabrics was increased by mordanting of protein
fermentation and the color of dyed cotton was light red purple. The color of dyed fabric found with the optimum mordant

treatment when treated with pre milk-mordant at 40C for
very slightly increased with the milk pre-mordant. The c
increased after fermentation.

30min and 3% grape seed extract. On the whole, reddish tone
olor fastness of dyed cotton fabrics to light and washing was
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Table 1. Characteristics of used fabrics
Fabric Color Weave Density(inchz) Weight(g/mz) Thickness(mm)
Cotton Off-white Plain 73x74 100 0.25
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Table 2. Brix concentration change of fermented dye solution by concentrate time

Concentrate time Residual solution

Concentrate water

Concentrate rate Dye concentration

(min) (8 (8) (fold) (brix)
0 800
5 711.58 73.99 1.1 3
15 528.39 254.85 1.5 3.7
30 264 512.20 3 6.5
60 25.47 751.50 30 65
* Concentrate temperature: 50°C
2oz x=FS AU AF JAl 9T Ao EEl Aol Mo 9lo] EARAL
oz sty X HAHEE FE TR FAE] Y 5, T 2 59 v 3%(owf)
= g4 A% E8E st Z dAHA AAsIFeH, g &H]E 1:10022
SHRTE 40T AN HE=e ¥ F Aol
25 EESME WS HUO| SE MHS A 0T =P of AP zo2 stel 3087
== W o 3 SAlstel 2443k o4 el A=shint
_;'F%?:,-_}_ ‘?:_E?I dﬁc—’—n Z]—Xﬂi—‘:- _,__47]_ 7_]/\_1 O]j].o] H’—QE—J %‘*—'ig ‘r‘]—ﬂ /\]i ‘|‘7“94' EEQ O—HH]
ol¥1 dFLo] Y& mwo| oEe] glom A 1:100(owhH) 2 ZX TFE A FE3 G A=
S4g RS BU o 98 A mR ety T BT T 60T wEEE o] Aag sles
AAE Sovt Yene o AN BARE s o or) S0RK G4 EHs et 204

st7] e Ia s 5
< A ZE Fart ik

Table 2= AFEZ7|E o|&3le] Ha A&
50ColA SFAIZIVA A AER 75 A9
x]—ak, =2 5 2 52 N9 brixsEE e
W Zolth, Table 204 HiE HEe} Zo] FFHAIZE
o] ALz OP:—%JJF SHo] = 8%‘1——’?—
HolA =i
A Zo= 3 H
6.5=A A3t ¢
ot 2 glth. aEy 60EHT
SHo A = glon,
A AL E(paste)©l 7}7}-‘% Foldlt, ol &
G FZHEAL 60CAA 30E7HF FFHAA
oF 38} 71 FF°] HIA brixe 6-THER d=
o] At Aow A=

SAA ST =

Ao A
% AHH(90C, 60min)d}o

SO2 f, FF, TFY 5o o gwdR
A= A FHSt WA ES 3087 Aujg A
gt A 9 AR5} 5154 AvfE-g 3t

BHHYEG3A A 277 A 35

s Ad Axstelh
oo e WHoR ¢
EEAE o] gai]
qEof ot o
Figure 1& HX]
Tz 5

A5k EHJ o E3 399

2,7 24

g WA Eo Tl BEo] ujgdy Ex i
o] o gt AN T, A= AP ot
BAzA wet 20042, FE 65+14% R.HOA
A3t

MEtdgE= KS K ISO 105-C06, AlS: 2007

o] FA wat MAZF 4g/L, HF 150mLOE 4
0ColA 3087 A3t E3 dFAFHEE KS
K 1SO 105-B02 : 20109] &3}o] B A5

3. Fa ¢ mE
3.1 ZEHASO| Ha| U W5

ZEZ J}PRAEC FREL EZEZY| EEg
A, 22X, o3  EEZA 5ol glom, o] F I
AGAE ZEgRe] 7Pg AU FAE 279 of



210 2tst AP 205

dyeing mordanting
60°C x 30min 60°C x 30min
\
Washing T Washing
40°C Drying at room temp 40°C Drying at room temp
extracted aqueous solution 3% o.w.f. mordant solution
fabric fabric

liguor ratio 100:1

liguor ratio 100:1

Figure 1. Dyeing and mordant process of fermented grape extraction.

Table 3. Color characteristics of ferment and non-ferment and dyed cotton

Treatment Condition L* a® b* C h Reflectance
Received Sample 78.77 2.22 -9.04 9.31 283.77 70.77
Ferment and dyeing 69.98 8.10 -5.20 9.63 327.30 48.69

Dyeing 69.80 7.03 -3.59 7.89 332.93 47.32

=7, AR ZT=N7 42 2
ZAA 16.54%°19, 7FHSE S22 ALEHE Z=Y
o] H]&L 83.46%% AL & 5+ A
F 7S A% Zx #AEF 39 2= 9 RAREY
A &2 XZEE7], EZEX, ZApd
2.56, 3.84, 13. 1124 314 19.54%°|9, 7}2%E X

FYo] A sh= H|EL 80.46%= ERGTE

2 AN AR AMgstEe Z=FE R
FEO A= 18119 A2 ZERAE HRE
Bt B3 TERANES WA mEt RS
S4sto] FAES A 7HeAdS BRIE 23, pH
o G 5Y LAV T aR o dxE H
a7t JYP=E7] gZo AL DojAE= F
wom, ol mpriAE dFE WAZE AlZto]
gdeg JA gAY Havt AYgES
At ¢IE HaEVL AYPHH FE2 FEo|
Ao 4L HEOE v ol ¥FE
AR R 2ZFo] Y =FHY Hol
AL AT 5= Q. E3E o]yt RSV}
24 daE AZbo] AEE Frlete A=
UATE A AFe 35CE U= A
A= FA AAL & F& W3t glo] =
S B 4 e HAd 7172 24 ~ 48A|7to
AAsi, 7hg&oH LA |EY 7HE G =ol=

=

mO lr
N
2 ood Ay Ml 2L ofN T ye N M

o

—_

3.2 QLEA|O}I(Anthocyanin) AHAO| HAH [
HUZ ng

Anthocyaning Z&}H =-0|E=(flavonoid) 2] £
2 2 3 Aagol EAGH: BN, A8 Ex
Ao 8 MaSEA dW AL(FEHER L
B2H®  Anthocyaning HFH 2 ZAsH o]AL
A gz, aa ol Yste] TheEsEo] o2
Z(aglycone)?l anthocyanind} GHZ EI = =g
ASHFL glucose, galactose, rhamnose Zol}?.

Figure 2+ anthocyanin® 7|E3ZE YEld
Aotk Anthocyanin® £ FI L= HLH
Z =3 oHE, WAde =A et agx
anthocyanin pHe| &gt 1 o] FFS =
o] 4Hg Edol= WA HYsER|E FzE|E-9o
A= EYASHY anthocyanin®] phenyl?] £ 4
A7)(~OH)7F Z745He B8o] WAL, methoxy
(-0CH)7H Z7aE Mmoo A o)
A& A= Aol k. ESE anthocyanind AkA7}
EAEA] g A= HEAol FTtsht A

oho AR AsER Ho] guoR WstE

Textile Coloration and Finishing, Vol. 27, No. 3



206

HO
flavylium

—

phenyl

bezopyrylium

oraiof - |
- OH
O
O S
oz Hy%
OH ation ...
) cyanidin
OH %, (Bluish)
pelargonidin '9’{,6_
% OCH:s
/ OH
eonidin
F Reddish)

(b)

Figure 2. Basic structure of anthocyanin (a) and change of the phenyl group as hydroxylation and methoxylation (b).

web @4 F EE 94 3 w HES 9
Anote] WES Hasas] ¢ o}
o gz

3.3 EE ARl 25, 28, 528 O
83 M- % SAl Y 54

AN E2H=(poly—

£ FAHEoZ 3t B (tannin)Al Aio|t)

B2y AR giAs H7 Zidete g8 g}g;q]e
o 2of AMgtolu} dF A= ufj$

o2 AAE Qo) tﬂi;ao] u}uﬂ

a9, T, TT= g5t A -

o
)
@
P
iy
3
> &

515 Tavle 99] e gl nEAoz Aol
H3) Fulga A de ARE Agolets He
A 3w golditkn geiA et

Table 49] Uiehd uie} Zo| 25, 94, F4 &
5 Avjge] s o FAMEe] A= @u
ARAE AHHE BA7k] SaEe] AEE
2% Ushigth 25, 94, £ FI4E 5ot
Vg AHEsL dgtom FET FHE HAE 42
o A=Es Uehiglon, Mol 48AZ BT

o

Table 4. Lightfastness of fermented grape by-products
post, and concurrently mordanting
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dyed cotton with bean juice, milk, and soybean milk pre-,

Exposure time Bean juice Milk Soybean milk
to sunlight Pre Post Concurrently Pre  Post Concurrently Pre  Post Concurrently

24h 3 2 2 4 2 2 2 2 2

48h 2 2 2 3 2 2 2 2 2

72h 2 2 2 2 2 2 2 2 2
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Table 5. Lightfastness of fermented grape by-products dyed cotton with enzyme degraded bean juice, milk, and

soybean milk pre-mordanting

Exposure time to sunlight Bean juice Milk Soybean milk
24h 4 4 3
48h 3 4 2
72h 3 4 2
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A 308 B AT F oA =N FEN0E o)
35 99 HilE Y ZERMSS B2 AN 9F 9B FS MY AF 9B L A=A
LM 2 U 2L FAT 4 U
o BajEa TERAEe] wa osh g4 Table 62 Hzje] FAg el ofs) At WA
A ABAREe} NEAFHEE wEgust g =9 9% " AEARES Yehd Aol
A GALHS 5 2 AP An, ZEHA iz LFAHE @ AFAFH=T 9 Tda
2o ARAHES Rolt WHe EEA 239 A-F Y A-F Rd 34 4E AL L 4+ A
olgdtel WEPNoR ANT F FuPe st ok TAY T FEEEDS AT A 9
TS AYsiHl, dFFFHEE ol WHe= eE T2ARMA AFE=TE 4004 382 "ojAe A&
o BB 3 SRUwEe Bostd AMd I ¥ 4 gid ok 9d WaA) S4o= o
g 3 it 2=AFS HEI dYow FAsh= Fof| E2EH,E Ao Z HEsly] wjiof o] F
S getglon] O YL Figure 33 Ath N EE HART Zaos o ARy wEolct
Scouring
2 2 - Dry(40°C, 30min)
Pre-mordant with degraded milk
L B - Washing and dry(40°C, 30min)
Dyeing with fermented grape
: 2 - Washing and dry
Post-mordant with 3% grape seed
: 2 - Washing and dry

Fastness test

Figure 3. Optimum process of cotton dyeing by enzyme degraded milk and grape seed extract.

Table 6. Washing and light fastness of grape by-products dyed cotton at expected optimum condition

Condition Grade Others
Washing Fastness 4 A1S method(40°C, 30min, neutral detergent 11%)
24h* 4 -
Light Fastness 48h 4 -
72h 3 Tannin type off-white brown

* Exposure time to sunlight

Textile Coloration and Finishing, Vol. 27, No. 3
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