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Abstract — The objectives of this study were to investigate the effects of mordants and dyeing method : on
the dyeability and color fastness of the fabrics with the extract from Gardenia.

The following results were drawn from the data obtained.

1. The wavelengths of the strongest absorbtion bands of Amur cork tree, Gardenia extract was 440nm
respectively and the wavelengths 440-460nm after the mordants were added in the color extracts(The
bands of Gardenia extract shifts to short wavelength side as pH increased.). In ali cases, the abosorbancies
were increased.

2. The main color substances in extract from Gardenia were expected to be crocin respectively by
spectrophotometric and HPLC studies.

3. As to the concentration of color extract for dyeing, about 20g/L was the optimum concentration
to dye silk and cotton fabrics with extract.

4. For silk and cotton fabrics dyeing with Gardenia extract, SnCl, was the best mordants. The K/S
values of dyed fabrics were increased gradually as the concentration of mordants increased, and the
highest K/S values were obtained at 5-10% . When using the mordanting methods, silk fabric by premordan-
ting and cotton fabric by synmordanting had a greater effect K/S value.

5. The color fastness of fabrics dyed with Gardenia extract against dry cleaning, washing, rubbing
and perpiration was improved 1 level or so but light fastness was remained 1 level showing without

any effect.
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FNAAER FA4(1) 3

AAE0 HAES ALgsHon ARRE Algel &
A& Table 13 2o}

Table 1. Characteristic of fabrics.

Fabric counts .
Yarn Number (thread/5em) Weight
rea \
(g/m)

Warp Weft Warp Weft

Fabric Weave

silk Plain 21D 21D/2 276 192 25+1
cotton Plain 30'S 36'S 141 135 100+5

2.1.2 A of

Al%¥& aluminium potassium sulphate(Yakuri
Pure Chemicals Co., Ltd), tannic acid(Kanto Che-
mical Co., Inc.), stannous cholride(Junsei Chemi-
cal Co., Ltd), potassium dichromate(Shinyo Pure
Chemical Co., Ltd.), ferrous sulphate(Shimakyu’s
Pure Chemical Co., Ltd.), cuppric sulphate(Shinyo
Pure Chemical Co., Ltd), potassium antimony tar-
tarate(Katayama Chemical Co., Ltd) 5 15 A|2FS
a2 AHEach

MAFZ2 ZFS 1L NAE 47 5, 10, 20,
40, 80g8 ¥ 25 & 90T FABIAA Wursle
60, 12087t &3 %, H¥2Z A=1 thA Glass
Filter G5 (IWAGI GLASS) & 79t o#}sle x1-&

stsich

UV-VIS Spectrophotometer(UV/VIS 8700 Spec-
trometer, UNICAM)E AME-3te] 350~ 700nme]
-‘—4‘78’0”*1 uﬂog;q]' pHoﬂ 2 Z2aArgede Zzé)
8% 4= 0
2.2.1.3 HPLCY| 25t AiAEa)
HPLCE =AMz olE 19 1] (SHIMADZU
LC-6A) ¢} 7hd 54 2 ¥ (SHIMA-DZU, SPD 6A)

AHgat] B M0nmolN ZHS T A
AF gele] ALATE YT wle
2

2224 M

AXNZRE 53 GHE 288t AFE(20X
l4cm, & 1907 HAE(20X 14cm, 22.7g) & A%
G 71(eFA ok F, ASA41T) 2 FAEY o)

A d82AE HAHgs7] A3 A x5,
10, 20, 40, 80 g/L)E®E ZAAEL 60u %, AJEL
F23 Ao 308 Fe MarFELAoz G}
Fok Ao e JAe Fig 29 #oh

Fabric Dyeing Method
40min
80T
sikk 30min /
40T
60min
0T ———— 90T

cotton 30min /

40T

Fig. 2 Dyeing methods.
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Fof] ANE ks Woln, FujgHe Fa Fo
P g-g she ol

2221 Bi= =5

EF&EL UV-VIS Spectrophotometer(UV VIS
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AeaddOnmol A F2 B 50 FREE SHF T O
Ao oJ3te Pttt
1—A
S I FHER)
CEAA e FEE
A EAE Qo FHT

S(%) = X 100

2.2.2.2 K/S & Mx} =X
FAg ztzhe] Algel digh K/S# 2 MAt= Co-
mputer Color Matching System(Datacolar, Ame-
rica : ©|8t CCMelegt &) & AMg-atd ZA st
K/S#He 24 Alge) BEAMAMES Y filter2 &
A8 &, Kubelka-Munk2loll 93t thg-3} 2ol
e ipi=d

)
%
>~
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o 7oA,

=4/ @+ ()
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AeAgz e egtolzagd A E £ Launder-0O-
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Fig. 3 Vis spectra of Gardenia extract in va-
rious mordants solution
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Fig. 4 Vis spectra of Gardenia extract at va-
rious pH
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Fig. 5 HPLC of Gardenia extract before
dyeing
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Fig. 6 HPLC of Gardenia extract after dyeing
for silk fabric
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Fig. 7 HPLc of Gardenia extract after dyeing
for cotton fabric
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Table 2. Absorption of Gardenia extract.

. Absorption( % )
Material Conc.(g/L) Sk Cotton

5 48.5 454

10 50.2 60.0

Gardenia 20 70.5 68.1

40 68.2 69.2

80 47.3 414
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Fig. 8 Relationship between concentrion of

mordants and K/S values of silk fabric

dyed with Gardenia extract

—(O— KAI(804)», —O— Tannic acid,
—.—‘ SnClz, *D— KzCI'zO7,
—&— FeSO,, —— CuSO,



FaFdAgEe] N1 7

e Q=9 At westel HYHe 2 8e
AAFEE A7) MEe A2HEY. BaA

49 gETE S FA Ao AgA) &
e Q7 AL AA FEE 510%2 =
Ase Aol whggsich

3

o— g

1 I 1

° 10 20 30

Conc. (%,0.w.1)

Fig. 9 Relationship between concentrion of
mordants and K/S values of cotton fab-
ric dyed with Gardenia extract
—(O— KAI(SO4)», —O— Tannic acid,
—M— SnCl,, —[--K.,Cr,05,
—4&— FeSO, —O— CuSO0;,

3.2.3 ofiggo| K/Soll DXz H&

Fig. 10, 11= 9A=% 20g/L, "igA) &
oA dvied, SAUNGY, ¥ gnes dag
F K/S#& S8t midRe S/ g |4
A& v 7o)k

Fig. 1001419} o] A E] vlgdA)S Moy
o= AN A% F = K/SRE dehid
o™, Fig. 110149} Zo] HAE Aol KoCry 05,
FeSO4% Z—ﬂg}ﬁ}-ﬂ‘_ —J—'T' *]“H%‘ o= og%‘}l)s}‘%
Aol 744 & K/Sake JEniih

olAe] AutzHEl A 2 wHIAZol Qi) oy
e W= K/SH § 99 e Ak
vRE A2E 4 F Utk gekA wgAle

.l

o) &
o% nR
o lI

rir

Aol 09 Sas) JARAE g £ s Y
4@ shgae Adsted /124 47 92

2 7t d.

0
KAI(SOd) Ta;:inic SnClk KLrOr FeSOs CuSOs
aci

Fig. 10 Effect of mordanting methods on the
K/S values of silk fabric dyed with
Gardenia extract
*mordant concentration : 10%
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Fig. 11 Effect of mordanting methods on the
K/S values of cotton fabric dyed with
Gardenia extract

*mordant concentration : 10%

3.2.4 ofgHe| ER = 01| ME MX|
Table 32 A AllA F&3 qAL Fujdz

KAI(SO,),, Tannic acid, SnCl,, K,Cr.Os, CuSO4,
FeSO.E WAA 2 AL8-3te] FAImdHoz A
BAE At de daEe] Adgs -Z_.;*—‘y‘f?}
&S vl Zatolr

A711A a, b AEaEe GeRhEd +a
#F2 red, —a &L green, +b WL yellow, —b
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Table 3. Color differencies of silk and cotton fabrics dyed with Gardenia extracts by mordants.

. Silk Cotton
Material Mordant
L* a* b* c* AE L* a* b* c* AE
None +829 +39 +756 757 107.1 +936 26 +41.1 411 1022
KAI(SO,), +29 +07 —13 14 32 -=51 +31 +111 115 126
Tannic acid —-13 +67 —19 69 70 —63 +68 +111 130 144
Gardenia  SnCl, +94 +62 +155 166 191 —58 +51 +166 173 183
K:Cr,0, +27 —40 —339 341 342 +11 —50 —238 243 243
Fe,SO; —186 —46 —313 332 384 -—-68 +41 +102 109 129
CuS0O, +58 +07 +06 09 58 —98 +27 —03 2.7 101

W2 blueol I, Y NA A=A o A e
A=, LS BEE VeI,

Table 30l Vet vle} Zo] Mwizle] ZMA)E
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FeSO,& wiaEAelg 7% green®F 22, SnCl,
CuSO,E " gA=z A& 2AE yellowHo =,
KAI(S0,),, Tannic acid, K,Cr:0;, FeSO, & v gA 2
A28 AS blueZ oz HEET AE ¢ HE

2 Fojdrct adHeE A FAa39%, Ex
KAI(SO,)2 CuSO,, Tannic acid, SnCl;, K.Cr,0;,
FeSO.&2.2 MA7h &7k, KAI(SO,),, Tan-
nic acid, CuSO,Z sl @A 2 A 23k -9 A=p7t ZA
velteh A9 4] KAI(SO,)., Tannic acid, CuSO;,
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nic acid, SnCl, FeSO,& sgAe]g 2% yellow
20 2 K,Cr0; CuSO,E vldx a3t 2% blueZ
o2 WAtk A% co HE LS FogE vf
A3 3¢ #2391, Ex CuSO,, KAI(SO,).,
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Table 4. Washing, Dry cleaning, Rubbing and Light fastness of silk and cotton fabrics dyed with Garde-

nia extract

Dry cleaning Light
Washing fastness Rubbing fastness
fastness fastness
Mordant Silk Cotton Silk Cotton
Stain Stain Silk  Cotton Silk cotton
Fade silk cotton silk cotton Dry Wet Dry Wet
None 3 5 4-5 2—3 4-5 4-5 5 5 5 4-5 5 4-5 1 1
KAI(SO,), 3— 5 5 5 5 5 5 3— 5 3-4 1 1
Tannic acid 3- 5 4 3—4 5 4-5 5 5 5 3-4 4-5 1 1
SnCl, 3— 4 5 3—4 4-5 5 5 4-5 5 5 3—4 1 1
K:Cr:0, 3 4 5 5 5 5 4-5 5 4—5 1 1
FeSO, 3—4 4-5 5 4 5 5 5 5 3 4 1 1
CuS0O, 3—4 4-5 5 4—5 5 5 3—4 4-5 3 1 1
AHES debich oo g AAEE 2 9 4.3 B
X AT Fuige) B9 ADET 3-4
FAdd vlEtd K,.Cr,0;, CuSO.E A2 xa)g £ d7es d89al AR HAE &3 A
Aol 45 ooz ARErt UL, G 28 F 7 gl oet igA 2 iaHe
ool 4 Lojdie) A9 37 AW AL CuSO,  ERE D5k A% WA E) A4 F olo] G2
£ Az APe W 4-589) =& HAsz  AAdme] JAAd Bake ATsidc
P A AN G Lre) FAdol A ool W@ ARE oo 2ok

—‘lj—%_ KzCr207§‘
FHEUH.

HaAE AT B¢

AR =7}

L AAZEE B2 FEA AL

4o g

-“4’7%‘\% 440nm(K2Cr207—: Zﬂ 94) ]Sd;l_’— ‘JH o‘:.:] x‘ﬂ

Table 5. Perspiration fastness of silk and cotton fabrics dyed with Gardenia extract.

Silk Cotton
acid alkaline Acid Alkaline
Mordants -
Stain Stain Stain Stain
Fade - ade - Fade -

Silk  cotton Sitk  cotton Silk  cotton Silk  cotton
None 4 3—4 3—4 3—4 3 3 4 4 4 3—4 4 3—4
KAI(SO,), 3—4 3—4 3—4 3 2—3 3—4 3—4 3 4 3—4
Tannic acid 3—4 3—4 3 3 4 3 3—4 3—4 3
SnCl, - 3—4 3—4 3—4 3-4 4 4 4 3—4 3—4
K:Cr,0, - 4 4 3—4 4 4—5 5 4—5 4-—-5 4-5
FeSO, - 4 - 3—4 - 3 3—4 3 2—3
CuSO, 4—5 - 4—5 - 4—5 4- 3—4 3—4 4 3—4
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