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Abstract

Dyeing properties of the colorants extracted from pomegranate hull on cotton fabric were investigated.
Effects of dyeing conditions and mordanting on dye uptake, color change and colorfastness were explored.
Cationic agent treatment was done for cotton to improve low dyeability in natural dyeing. In addition
antimicrobial activity of the cotton fabrics dyed with pomegranate colorants was examined by the shake
flask method.

Pomegranate colorants showed low affinity to cotton fiber and its adsorption isotherm was Freundlich
type. Therefore, hydrogen bonding was involved in the adsorption of pomegranate colorants onto cotton
fiber. Mordants did not significantly increase dye adsorption. Pomegranate colorants produced mainly
yellow color on cotton fabric.

In order to improve dye uptake, cotton was cationized by treating with Cationon UK(quarterly
ammonium salt) and chitosan. The cationized cotton with Cationon UK showed higher dye uptake and
shorter dyeing time, compared with the untreated cotton. Chitosan treated cotton also showed high dye
uptake, but chitosan was less effective compared with Cationon UK.

Fastness to washing, perspiration, and rubbing was not improved by mordanting and cationizing
treatment, but light fastness was increased by all mordants and cationic agent,

As dye concentration increased, bacterial reduction rate was increased and mordants did not
significantly increase bacterial reduction rate,

Key words: pomegranate colorants, adsorption isotherm, dye adsorption, cationic agent, bacterial
reduction rate; {2, F2F3ALA J3, Fo|25A, FULE
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HAAEE iAol w2 syt gl 9 ®sioh
2 2 (monogenetic colors)et #, 72, FA4Y 5 o
2 7bA] s Ao osted wralsia, L Ajo] theta)
Al W3}sts oA A A (polygenetic colors)E -8

1. A2 2 AJo}
gtk Boluh X2, B A Aol s,

> =

g, anh FEMY, MR T ol Akl & D B E

sick, o2 et AAAR F 4714 A8 &3t & Aol A2 AES KS K 09050 78F A

BT 2 A Eol 5\-8}5 0=, &, Az s @ gulE 100% B E(Plain weave, 27 X24/cm,

29 A E ALt HE oA dFEE2M 24 155 g/m?d 039mm)E AHS-Ech

oleje] WHolu} whep 7& AEA ARl g dF

Aol o} wrom dAE AANEAL Fo F 2) A%

A Fo] P, MFE AFoA 10ge AFH st sh et Hy
g AAHEe] dadz AREE MMslrl B ERES & ATE Asd A 2FAE X

A3 ALBA BEZQ29 A AAE NAAT A § BAEe FEC ARESHTh

= A77E Bol dg=oigieh 53], WA Rl Fol

27 el 27 E mYstd FaAdF R E B 3) AleF

AL AFE el 4ol HFEHL U, AE o g #) £+ aluminium ammonium sulfate

‘.,

2 AR oFold AFE 49 YEEHN 7 (Al2(SO4)3(NH4)2S0s4 - 24H20), ferric sulfate
EAL] ollrlE EQiEte] 2ol dHel thEt (FeSOs - TH20), cupric sulfate(CuSOs - 5H20),
%Z}“ MM ole} 7154 ¥l Toll 8% potassium dichromate (KCror), 18]3 stannic

3ok gel2st WAES AYEER ge] 7} chloride(SnCl: - 2H0) & AH&-3tach
A =, v HEE AT Afde A ol 23tA = 47 YEFYH(3—(chloro—2—
Ex ZAYENME Zxree] d& o] 7l ¥ hydroxypropyl) —trimethyl ammonium chloride:
ok ohlzt 47 AEFEH JEAE dFAE VA Cationon UK, Ipposha, Japan)s} 7] E4H(chitosan:

E

B2 X2 B FFALE Hod 4 Qe Protan Inc., Norway, M.W. 180,000, degree of
AHWol M= M7 AoE HEE3te dAHRE deacetylation 86%)& AHE-3t9lem, 49 $EEFY
A o)87bs S HESH] Q8 HFAie] 73_*& Al Z=AZ vlo]&A HFEA(Clean N—15,
Fol 3t gAAE ZAEIAY 1 23 4544 Ipposha, Japan)E AHEsIATh 1 9 7JERAISS 1
O AHE AR 52 98ES o wgdAd F AE AHEERTh
g gesA 43S ¢4 & I 2. AlE Ut
B Al s AFALe ﬁ*‘:‘ivoﬂ gk F4A
it S ZANEY, 7158 HIYAEMY /R DAAE & W 23
A8 stz gt olE Siske A FI|olA MR 40 gl FHT 800 g& 7Heted 100 ‘CeollA
MAE F5 - B3ty M4a¥E, pH A7 59 6087 BRAIA HAE F2 £ 0326 Hag
FAz] o) vAE J olGA AFF LE Aok FE(AFAEE dx FA A &
I Aol tAE Zx 58 FAIG oD, gAML RETe] BA9 H& )2 oF 49%°]UTh
Fx, daAd 55 S8kt £ HRALd o
o HARe gag E ASE S At 49 2) A 9 ofF A=

EEda JIEAS HEstd BAFE golsiA FAL 81 150004 MAFE 05~4%, AlZF 30
77 ole] wWE QA =A3 FGAAYCE Ay ~120%, pH 292 ol EA FAEES AL
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S3tal wATIEA Mo 29k 7) (Ahiba
Nuance, Data Color International, USA)E A&-3}
o} 100 CollM etk MAHE ndd A4
o o3t WiAA FE 1%(owf.), 60 C, 0%, &
H L5004 Mo d (ol — Al — Az —dy —=
A —-Az)g M9 et

3) WA Fol3t A7

49 Y w9 (Cationon UK)o o8k o238t A
2le88 Cationon UK(2~10% o.w.b.), NaOH(1%
owb,), Clean N—15(2cc/[)E& A2 Ho| &3t3}
o DEch AHdel AFE 108 EU AAS F
HY (wet pick up)o] 80~85%7} H%= 2 dips & 2
nips PO F APsT, WCAM 287 Ax, 115C
oA 3B7F GAMEs & FMEL 40 T oA 001%
o] opEAL Fgdoz 23 A2 thg FA -
Azt

FIRAb) 23t okol 28} AH2l: 2% oMM EA F
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B4 gdg nE] et AR BN £§
Aol 108 F<t A F HYPo| 80~8% HEE
2 dips & 2 nips ¥HO. 2 & 80CelA 5%
ZF 7ZE, 150 CollA] 38T BANYE & F £4 - 2
Z3t4ch

4) 23 9 B

® &3 = (Absorbance) &3

UV —Vis spectroscope(8452A Diode Array
Spectrophotometer, Hewlett Packard Asia Ltd.,
USA)l ofsl F4=& F4stedch

258 UV-Vis SpectrophotometerE AF4-3}
o AWEFHHAm)?) 380 nmol A G4 A5
=
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S(%)= A};A X 100
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E I3 A 94 % 9oy B3 roth

® AFIK/S) FH
A 217 (Color—Eye 3100, Macheth)2 Hj &+
242l 380 nmeol A TAES] EHANE %
o 8¢ Kubelka—Munk2)oh s K/S%t
&al ol & dEero g Hriatith
(1—R)*

K/S="55 "

ojmp K= &334 5(absorption coefficient), S
A7 4= (scattering coefficient), 18] 7 RS 3t
A}&-(reflectance) o] ot

tlo

@ 937

HEAS L T A5 o BRe A2
o238l 10°Observer, Muminant Deol| X &3 &1
o H V/C &2 L & b'&% 5 CIE Munsell ¥
§ ZEIYL olg3te] A& HGT

® AAH(4E) 5
Ugel AP AU Yolusl s A2
& ©183k] Tk CIELAB 4j3H4j0] sjstel 4218
T3,

AE=[(ALY)2H (4224 (Ab" )3

5 A e &4

e e YBAE 7] (Fade—Ometer, ATLAS
Electric Devices Co, USA)E AH3le KS K
0700—1990°] F=3ked 5, 10, 20, 4041 7r FZALEE Fof
FEAE A AlEgte] MAHAE)E Hristdoh Mg
A= AEAZ L7 (Launder—Ometer, Type
LHD—EF, Atlas Electric Devices Co.,, USA)E A}t
43t KS K 04309) A—19(40+2 C)oll we} &
AR, AT HAIEZFAHY
(Perspirometer, US. Testing Co,, USA)E AM&-&t
KS K 07150 ojA 3t Ao, v ss
vl &A=& A 7] (Crockmeter, Model CM—5,
Atlas Electric Devices Co., USA)E Al&3le
AATCC Test Method 116—19899 ZF&lod &3}
Act AFAREE Aot BE A H7he W
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A A8 7o) AAY(Gray scale for color
change)® o9 %38 A A Y (Chromatic
transference scale) & %7154t

6) &4 Ald

Pz g AYEF WY Hojx Eaks
¥ (shake flask method, C.TM. 0923)2.2 A &3}
Rem, AL E 4FE FAFLE IS TA
A x A i (Staphylococcus aureus, AATCC
6538)2 AHE-3tgTh
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MEFMAFE, 98A2F 9 pHel w2 g
(K/S7H)e) Wsks 77t Fig, 1~30] Uehhginh A
FH L 7t Zobeel wel K/Se) Al E718t
A< Bolw 9ok Fig 12 Freundlich® &
FARN HAD FAE dehiy el F2 5
27A%e o8l dito] o]FoiWE L £ Yuk,
Scheme 1o A8 o] Z=MEo Adal 14y AS

02 A% Alolel HAEE £2AUE Ve
o MEMLE 2R 2 A8ty
W ARl W8 Re
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K/S value (380 nm)
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Fig, 1, Effect of dye concentration on the dye uptake
of cotton fabric (100 C/60 min)
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Fig. 2, Effect of dyeing time on the dye uptake of
cotton fabric (2% ow.b., 100 C)
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Fig, 3, Effect of pH on the dye uptake of cotton
fabric (2% o.w.b., 100°C /60 min)
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Scheme 1, Hydrogen bonding between cellulose and
ellagic acid
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Je ARl Aews g dgeldd 73
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pHol w& A4bdshE Table 101 “eRpich
pH7F Z7hgpel whet LY gto] MHHOR grastel
Hafo] oA Zge viehhgich w9 pH/
Z7kel weh a grol Zvhsted WM AQ
B
sl B ALe] FaE HAT AL BE
Y A9 vehiglon, BEsh AEE pH 36 ol 4
5B grastel ol FAE ARE vehheich

olF PHZALS 10 Cold GEOE sHHoH,
pHE 2l 41489l pH 36014 94 siic,

O 7‘1

"~

2. X2 B E M0 DIXI= A

HEazel wyfel oE FAES e e
HololAl mhd Aol ol EHE SANAAE o}

Boton 1 AFE Fig 49 AA ek Fa2 o

AT F¢E ALl MIA ] 3 F2
go] R FUHEINeY O 7K 2 aA o
WA WE F2E SREAE AL UE
2k e B4 MEgA2EA] g2 Be 2
O EF3gc] 2353 gastEd, o dM Fd
AEFAM FelolZe] S| WELR AR
oo, o] 25 Ao vidA Abelel 31840l
AHF dEete] Atele] AUspPHT Ada B
7 AA, v EE vs) FHEol 2 AAE
T & o ARk AGA Abole] A5 HA
Ax vk AS AL F ek HFA L] 2%
AHF e rigAet F2E S Aot
UL, WA FAES gol7] AME ol
A A2leh 22 dAet 4o Ao Algd
ot

A ele] o A stE Table 291 el
ok zh Wi Ml E AEe] AL gk dMges A
AE A¢E Adety BF (+)#2E Mol tha

i}

L o

P2

=X

X
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Fig 4, Effect of mordant on the degree of exhaustion
(dye conc.: 2% o.w.,b., 100 C /60 min,

mordant conc. :1% ow.f. 60 ‘C/30 min).

Table 1. Effect of pH on the L*, a* b* & H V/C values of the dyed cotton fabrics

pH L* a b* H Vv/C
2 78.664 --(0.984 22,930 373Y 7.173/322
36 72436 1.362 27447 272Y 7.08/4.03
5 72.382 1.325 24,304 247Y 7.08/3.57
68.503 3.126 17.746 0.39Y 6.68/2.78
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Table 2, L* a*, b* & H V/C values of the mordanted and dyed cotton fabrics

Mordant L a" b* H v/C

Control 74.078 1.023 26.007 2.74Y 7.25/3.80
4L da* ab*

Al 1.038 -—0,019 —2.125 2.30Y 7.24/3.80
Cr 0.545 0173 —2523 215Y 7.19/3.75
Cu 1.766 —0,535 —3.845 2.48Y 7.32/351
Fe —1.109 0.533 —2501 1.99Y 7.02/3.78
Sn 0916 —0,037 —1.542 2.38Y 7.23/3.88
Cationon UK 24,386 10.294 10,753 9.06YR 4.68/6.42
Chitosan —16,045 4961 0.822 0.03Y 551/4.61

wrolhth da* #e 22 Ho| A= (4)
2 wrrdel 2718 Yehlen 1 9 4%
Fe], F40) Aol (- W] 7
del k. 4b're BF (-2 Ui
A Age ZAE HAch MIgAE MIA %
NEY AH2ld A8 BEF YA MAAE veRd
on Hry AEE A Wb gl

)
af %

o

32 rlo o fu

3. 0|25t BIAMRO| QMM L AYAre 5}

HRe MFAied ok FAHE FUAT
A 47 dEFEH TIEA Fe °ok°1 23 & ii
At Fol&aA MElFEd mE G448 F
a7g KASWe 5389 detrgted, 1 43S
Fig 5~6¢ll A A3ttt oFol&3 Melg=rt Z7He
5 K/S3ke) AsA F71std A o] S8k
2 & F th ol Yol2HAE AAAY AE
°] EHL M7|FHoR (+)4E8 w7 Wl Sol&
Aol Aae A71F A vk d2 s Ade] 9
& Adfol dgtsle] datego] F7hgh Aoy,

47 GEFYLR gol2stst AR AT, 8%
(owb.) olFol= A W7t glong ojf9 A
oM 47 FEFF T8 8%owb)E 343
on, J)EACE o] 2alF AlgY Afles NE
ake] Rabgro) il uwhel Aol A& F7)
sxjn 2712 yEEtd 1% $E2 Adsigoh

Fig. 7& Fol23e HAFe AT wE
K/S3ke] ¥3ts Jehd Folch dAalzie] 7+

| wheb K/Sat S7H8 Boltzt 0% o)AM=

_4

2 W3y} glon 602 FAHY e EEd)
Ak A g wWadFe vt (Fig 2) o

2 AIZHo] A e mEEideS ¥ 5
Atk ol kol 23st WARel EH oiwlzzt
EAs7] W AsEAet gA ol2AFYE &
T AoA FaHFe W] =it ZOoE AlRd
of mpeEbA] <Fol38) Xzl o) FH4d T §
A @RS DEAL F AT AFES dE 7+ U
=3

Table 29] <Fo]23} HAFo M dEsE dHE
™ okol23} el Q&) AL'gto] (—)FeE oF

K/S vaiue (380 nm)

o 2z 4 s &8 0 1
Cationon UK conc. (% o.w.b.)
Fig 5. Effect of Cationon UK concentration on the
dye uptake of cotton fabric(dye conc.. 2%
o.w.b,, 100 C/60 min)
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Fig 6, Effect of chitosan concentration on the dye
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Fig 7. Effect of dyeing time on the dye uptake of
cotton fabric cationized with Cationon UK and
chitosan(Cationic agent conc.. 8% o.w.b.,

chitosan conc.: 1% o.w.b.dyeing: conc., 2%

ow.b, 100 C)
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ALE vebidth =8 HiEE vAEazed H3)
AA 723 B Aes Frhssn
4. BMARE

g xel 92 gel2st Mg Algst HsA
B AlRe MY, F B rpEe] digh AN AR EE
Table 39 ®w3tAch AeEHAZE Aol HEH
ZlatA @2 AgU sEA e AE BT o9
Are 52 59€ 7HAY HENe Her) 3~3/4
E%L_g_g Soto g 9}7].01 /g#i}g 71—;(]81— T AU
oh HAE L Agols A wel vis] Gz w
ool A} Tha W THE HoliL Uth 2H el
ME HEAT olde] HETh oF 4/5%H, dde
Feloll M oF 45w Heho] &zl Hol o
g AFwrt o ¥ AE ElE Uk vk
of thet HAEZoME AxYEAME 55+, ¥&
el e BT 465HCE e etk F
o] &3t At Mg 3 Hd S JERIN
o}, @B e Ae AskA] o Algd] vl
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ool 28t Aol o HHL FAAE Qe
He g viebsith

Fig. 82 2zl Al w2 g4 82 AxE
UER Zleleh, B2AL AlZke] FhRtel whet A
7V Errs e, 53] 20417 FEA @A F
7+ v ATk ey iE A 2lskA] o8 Al
Bl wf, BE ejFAt Fol3k Ao oa
FA 5o A7 AA stk webd ol
A 2 ol MR Qe FEMe] AA=HAS
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Table 3, Colorfastness of the dyed cotton fabrics
Washing Perspiration (acidic) Perspiration(alkaline) Rubbing
Dye Conc. Color Stain Color Stain Color Stain Dry Wet
change Cotton Silk  change Cotton Silk  change Cotton Silk
Control 3 5 5 4/5 4/5 4 4/5 4 4/5 5 5
Al 3 5 5 4/5 4/5 4 4 4 4/5 5 4/5
Cr 3 5 5 4/5 4/5 4 4 4 4/5 5 4/5
Cu 3/4 5 5 4/5 4/5 4 4 4 4/5 5 4/5
Fe 3/4 5 5 4/5 4/5 4 4 4 4/5 5 4/5
Sn 5 5 4/5 4/5 4 4 4 4/5 5 4/5
Cationon UK 3 4/5 5 4/5 4 3 4 3 4 5 4/5
Chitosan 3 5 5 4/5 4 3 4 3 4 5 4/5
v i Conto Table 4, Antimicrobial activity of the dyed cotton fabrics
e Bacterial
12 ﬁ Fe e Sample K/S Value reductolon
—@— Cationon UK 8% e rate(?%)
G 10 { | 97 Chitesan 1% Undyed 0.0 25
N 0.5% 13 58
g 1% 2.1 67
3 Dyed 2% 26 80
5 4% 46 94
3 Al 27 78
Mordanted Cr 26 72
/dyed? Cu 25 80
Fe 27 82
Sn 28 70

50

Irradiation time(hr)

Fig 8, Effect of irradiation time on the color
difference of dyed cotton fabric.

ZA 35l Table 49) v 3tg o) M3 &L

T g@Eel B%E JelyEd, o= A]ESE
AA 7 HAZE AIMFoA Role & FERES
o ojst AxE AZtETH-B, JA4T g A BEE Y
FALFEIE SVl aEl gEsge] ALHL
2 Skt ol G FUtl Ve Ao
ARREY AFAL A 4 AFAHA T
5 ¥ & ARTh WAAY F 2% YAFER
HAg AlRY FHAEE vigAe weE) Y
o]zt AN 2% MAFEE FGMT & AEY

a dye conc. 2% o.w.b.

FHAEE0%)% vimsl BY A2 A G 4
5 AdsTE Aol ols) 25y FRas
o oR} ZastdT) ol vidAel TE @R =

A&7 A9 g7 WEo 2 Algdr)
v. 8

MEAANA 3% - 2RHH] A Axe W
Aol Te AN AEstTh ARaLe By
fol te A Auns) sl A4zl
sao) WAt e, vidAE SR A4 2 A
ol vlxE 9%, R4 52 SASHAT £ 4
FAzol U AaRe ARY 2 AN P4
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