S F L f51%]
A4H #3385, 2012
<AFTE=E>

J. Kor. Soc. Cloth. Ind.
Vol. 14, No. 3, pp.478-485(2012)
http://dx.doi.org/10.5805/KSC1.2012.14.3.478

Dyeability and Functionality of Chaenomelis Fructus Extract

Ki Yeon Nam and Jung Soon Lee

Dept. of Clothing and Textiles, Chungnam National University, Daejeon, Korea

Abstract : The dying properties of fabrics with Chaenomelis Fructus extract were studied through an investigation of the
characteristic of Chaenomelis Fructus colorants, the effect of dyeing conditions (dye temperature, dyeing concentration,
and times on dye uptakes), effect of mordant, effect of UV irradiation, and color change in addition, antimicrobial ability
and deodorant ability were estimated. In the UV-Visible spectrum, the wavelength of maximum absorption of Chaenomelis
Fructus extract was 280 nm and showed that tannin is the major pigment component. From the increase of absorbance
by UV irradiation, it was assumed that catechol tannin color was developed through UV irradiation. An increased dyeing
concentration resulted in a larger dye uptake. Dye uptake increased as the dyeing time and temperature increased.
Chaenomelis Fructus extract showed relatively good affinity to silk than cotton. Mordant, Fe and Cu were effective to
increase the dye uptake of cotton fabric in addition, the dye uptake of silk fabric mordanted with Fe and K improved. UV
irradiation let the color of dyed fabrics develop regardless of the UV irradiation stage however, UV irradiation on the dyed
fabric was more effective than on the extract for the color development. Dyed silk fabric showed very good antimicrobial
abilities of 99.9% in addition, deodorant ability improved in the fabric dyed with Chaenomelis Fructus extract.

Key words: Chaenomelis Fructus(® =), dyeing properties(d 21 d), catechol tannin(Z}e|F &), UV irradiation(=
2] Al), antimicrobial ability(%+7d), deodorant ability(Z3]4J)
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Table 1. Characteristics of the fabrics

Fineness Weight Thickness Fabric count

Sample 2 warp x weft
Warp  Weft (g/m”) (mm) 5 em?)
Cotton 30’s 30’s 102+5 0.2910.02  145x130
Silk  53denier 53denier 5312 0.1210.01  267x204
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Fig. 1. UV-Visual spectrum of Chaenomelis Fructus extract.
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Fig. 2. UV-Visual spectrum of Chaenomelis Fructusextract after UV
irradiation.
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Fig. 3. Effect of dyeing time on the dye uptake(dyeing concentration:
100%, dyeing temperature: silk 80°C, cotton 100°C).
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Fig. 4. Effect of dyeing concentration on the dye uptake(dyeing time: 30
min, dyeing temperature: silk 80°C, cotton 100°C).
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Fig. 6. Effect of mordant on the dye uptake(dyeing concentration: 100%,
dyeing time: 30 min, dyeing temperature: silk 80°C, cotton 100°C,
mordanting: 0.5% owb, 50°C, 30 min).
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Table 2. Color changes of cotton and silk fabrics dyed with Chaenomelis Fructus extract by post-mordanting

E3

E3

E3

Fabric Mordant L a b H \Y% C
None 78.68 5.96 11.51 0.93Y 7.72 2.38
Al 82.14 4.09 10.97 2.89Y 8.08 2.12
Cotton Cu 68.41 5.34 15.92 1.98Y 6.68 2.90
Fe 60.26 0.24 454 1.48GY 5.86 1.19
K 72.41 7.08 12.72 0.08Y 7.08 2.62
None 73.05 7.08 16.91 0.69Y 7.15 3.20
Al 73.32 7.20 18.14 0.74Y 7.18 3.39
Silk Cu 65.43 5.82 17.00 1.65Y 6.37 3.08
Fe 46.66 0.25 2.51 231GY 4.52 0.839
K 58.08 16.18 16.07 3.98YR 5.64 4.19

dyeing concentration: 100%, dyeing time: 30 min, dyeing temperature: silk 80°C, cotton 100°C, mordanting: 0.5% owb, 50°C, 30 min
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Fig. 7. Effect of UV irradiation stage on the dye uptake(dyeing
concentration: 100%, dyeing time: 30 min, dyeing temperature: silk
80°C, cotton 100°C).
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Table 3. Color changes of cotton and silk fabrics dyed with Chaenomelis Fructus extract by UV irradiation

wglom 7 YNTE 3
ZF ARG AR AlE] K/SH] 150% ol F7HeH
S7kehe Zos veht A9l

%_7]_51 ) ol— /\ oh;].

uv

*

*

*

L Fabric Irradiation time(min) L a b H \% C
irradiation
0 78.68 5.96 11.51 0.93Y 7.72 2.38
30 75.22 7.67 18.57 041Y 7.37 3.50
60 74.06 7.74 19.49 0.48Y 7.25 3.62
Cotton

90 73.78 747 20.64 0.81Y 722 3.75
120 72.82 7.30 20.65 0.95Y 7.12 3.73
Ext‘ract 150 73.49 6.80 20.02 1.24Y 7.19 3.61

before
dyeing 0 7291 7.12 17.22 0.69Y 7.13 3.25
30 66.97 9.36 24.85 0.08Y 6.53 447
Silk 60 65.42 10.43 28.60 9.97YR 6.37 5.07

1
90 64.87 10.75 29.89 9.95YR 6.32 5.26
120 62.41 12.09 31.26 9.50YR 6.07 5.56
150 62.68 12.05 31.47 9.54YR 6.10 5.58
0 78.68 5.96 11.51 0.93Y 7.72 2.38
30 79.12 3.63 13.01 342Y 7.77 2.40
60 76.87 5.37 13.52 1.73Y 7.54 2.60
Cotton

90 75.82 5.61 13.50 1.51Y 7.43 2.61
120 74.90 5.66 13.34 1.45Y 7.34 2.60
Fa;’”" 150 74.12 6.94 13.72 0.36Y 7.26 2.76

arter
dyeing 0 73.05 7.08 16.91 0.69Y 7.15 3.20
30 64.18 9.35 19.89 9.48YR 6.25 3.81
Silk 60 62.95 10.86 19.77 8.55YR 6.12 3.96

1

90 60.82 11.63 19.99 8.13YR 591 4.06
120 59.75 11.93 20.02 7.98YR 5.81 4.09
150 59.52 14.01 20.83 6.85YR 5.78 4.44

dyeing concentration: 100%, dyeing time: 30 min, dyeing temperature: silk 80°C, cotton 100°C
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Table 4. Antimicobial abilities of cotton and silk fabrics dyed with Chaenomelis Fructus extract

Bacterial Staphylococcus aureus Klebsiella pneumoniae
Sample O(hr) 18(hr) Reduction of bacterial(%) O(hr) 18(hr) Reduction of bacterial(%)
Blank 2.6x10* 1.4x10° - 2.2x10* 2.4x10’ -
Silk 2.6x10* <10 99.9 2.2x10* 3.2x10* 99.9
Cotton 2.6x10* 5.0x10' 99.9 2.2x10* 5.6x10 0

dyeing concentration: 100%, dyeing time: 30 min, dyeing temperature: silk 80°C, cotton 100°C
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99.9%= vt~ Satsitt. HHHS WAL Ak AdellAl
AAT7F o WAFS F2 o] W 7kgew a3 24 7k
o|tH(Choi, 2004). FFEES o83t A FAxe] HHd

5 =1 e}

Table 5. Deodorant ability of cotton and silk fabrics dyed with
Chaenomelis Fructus extract

Silk Cotton
Undyed Dyed Undyed Dyed
Deodorization rate(%) 69 94 29 79.5

dyeing concentration: 100%, dyeing time: 30 min, dyeing temperature:
silk 80°C, cotton 100°C

Sample

of et P 99.9%= g 3l ont Aol vhe
H AAEe] FH el tiE P el Bt MAE

o 7% gole] ¥ kel ARl kold A% Faiel

L 23 358 280 nmoll o Fabdo] vepston of
E 53 w@de] F M JEAS & 5 Ak
2. RI5EE oo oM 2l e FEEE 243 4

e sy THEE Bl et 2ol ols) wajo] H=

Hla) Wl R FRE HAoH AE] AL vl we
FA= e,
4 RAFZES olg3 W, AXE| wjuAle] Mald] oje
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5. A ALl Al7lel BAIGL] A AEle RaEE
oﬂg] Jalyg =7} F32 Yo AR AXE BF o
A F o)A AE)dt 2] dzbge] o ZA Jeh}) gk
FUEhs &3 HelMe B 2902 A2 T 294 Az

st

Sl 104 F e Aoz wgED,

6. Uﬂv%%i"é“ AEd FAxY
W3 A ZRolA 99.9%2] AL, HET teide A3
EolA 99.9%E =& S BTk E3 AFA A¥Es
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