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Dyeability and Functionality of Cotton Fabrics Treated with Persimmon Juice
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Abstract— Cotton fabrics was treated with persimmon juice by padding and their dyeability and functionality were assessed
including antibacterial activity and deodorization ratio. The merit of padding-based dyeing was easier color reproduction over
traditional hand dyeing where various colors and color fastness to light and laundering are hard to obtain. With larger number
of padding, the dyed fabrics showed deeper red-yellow colors, which had low brightness and high chromatic colors. The dyed
cotton fabrics had a perspiration fastness of 4~5 rating, a rubbing fastness of 3~4 rating, and a washing fastness of 4 rating,
As the number of padding and exposed time to sunlight or UV light increase, the values of K/S and AE increased and the
colors became much deeper gradually. The color development had completed about 70 hours exposure to UV. Among the light
sources, the dyed fabrics exposed to UV light showed deeper yellow-red color than those of exposed to sunlight. The cotton
fabrics treated with premordants like Al, Cr, Cu, and Sn revealed strong yellow colors, especially the fabrics treated with Fe
mordant showed greenish red-yellow colors. As the padding times of dyeing with persimmon juice increased, stiffness and water
repellent property were enhanced in warp and weft directions, respectively. Also, the dyed fabrics have good antibacterial
activity and deodorization.
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Table 1. Characteristics of fabrics

Density(thread/inch)

Sample Weave Weight(g/m’ Thickness(mm)
p Warp Weft ght(g/m’) (mm)
Cotton Plain 62 66 155 0.19
2.1.2 gx _
4 Add od (%) = -2~ B x100

AR A T 5 S T 2
AEE EERE Tsgen A7k A% o
6~7cmo]|t}.

2.2 FMD YAy

=
2.21 g Z=H|

T A2 A7 EXNE ©a ARe] g2 H
B2 13} 251 =Z7/(GREEN POWER

TEN Co. LTD, Juice Extractor)& 22} EH5}o] 7+
s& FECHL YA 7<401] 32} AN A AAZIE
AAsR. F=2E A5 992 Y5 A
A 2o EAIA P Bl ARESHAT-

222 0iH

| HA| 2 4] Aluminium potassium sulfate(Alk(SOx),,
Chromium(IIT) potassium sulfate(CrK(SO4)..12H,0),
Copper(1) sulfate(CuSO4.5H,0), Tin(II) Chloride
dihydrate(SnCl.2H,0), Iron( 1) sulfate(FeSO.7H,0)E
AlF 15 I = AREsHRT

gy os Aude st wfPAZHS
308, g 2= 60C, mjgdAlEsE=E= FE 100g
71%, & Stol] FAardRugZdE Sz FATE
3g, AHAIIFA 2g, AFYH 3gE =9 WG
= Y5t

2.2.3 ZA&EX

s A% HE We A5 Qo] 93
oF 587F AAS & pick upES 65%= AT
9l "= (Padding Roll Machine, Model NM-450,
DAIEI KAGAKU SEIKI Co. JAPAN), Roller Press
: 1.5ton, Air Press : 3.7kg/ciie] ZZAC 2 42 &
=45 FAA &Y FAES AAsL 1%
déﬂ?‘} H ZsolA X}ﬁ AZAR. ¥HE G
S W= AL 7z Ao paddmg?f_ﬁg_i 12}
auEtol AxT F Zeh ST gHow o

X

ol

Dy

Btz o 7h7 AN
8

wo BA WslE Adst] g Ao ol
X :

BRI MIDESI T T 23 T 45

B

where, A : dry weight of fabric after dyeing
B : dry weight of fabric before dyeing
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Fig. 1. Add on weight of cotton fabrics pad—dyed with
persimmon juice depending on number of padding.
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Table 2. Dyeability of cotton fabrics depending on UV irradiation

Source gz;ii‘:lfg E"t‘i’l‘::m A‘z‘ol/o)"“ L* a* b* AE H V/C R KIS
Control 0 8749 119 1052 0 9.87YR(8.62/1.52) 4020  0.44
1 551 8516 3.19 1527 8.64YR(8.39/2.42)  32.88
2 788 8243 449 17.40 8.16YR(8.11/2.89)  29.04
3 Ohr 952  80.87 531 17.98 775YR(7.95/3.09)  27.36
4 1065 7721 631 19.57 7.56YR(7.573.40)  23.42
5 11.14 7702 663 2078 7.60YR(7.553.60) 2223
1 551 6899 7.61 1255 1969  411YR(6.73/2.69) 1816  1.84
2 788 6603 811 1258 2264  375YR(643/275) 1575 225
Sun 3 38 952 5998 1097 1601 2971  338YR(5.833.57) 1185  3.10
4 1065 5967 1126 1752 3040  382YR(5.803.79) 1239 3.8
5 11.14 5592 1208 1736 3409  336YR(5.433.87) 1050  3.81
1 551 7847 880 2419 1806  690YR(7.70/433) 1981  1.62
2 788 7475 1117 2614 2250  6.09YR(7.32/4.88) 1675  2.07
uv 3 40hr 952 7365 1148 2604 2320  593YR(721/491) 1630  2.15
4 10.65 7146 1198 2596 2473  5.70YR(6.98/4.96) 1506  2.40
5 1114 7210 1137 2486 2337  5.76YR(7.05/474) 1614  2.18
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Table 3. Dyeability of cotton dyed with persimmon juice by padding depending on UV irradiation time

No. of padding UV esposure time Add on(%) L* a* b* H V/C R

Control 0 87.49 1.19 10.52  9.87YR(8.63/1.52) 40.20

Shr 82.34 4.83 16.52  7.69YR(8.10/2.82) 28.86

10hr 81.42 5.74 18.71 7.55YR(8.01/3.24) 26.36

20hr 79.39 7.27 21.79  7.25YR(7.80/3.83) 22.05

30hr 78.76 8.58 23.82  6.93YR(7.73/4.25) 21.01

! 40hr 551 78.47 8.80 24.19  6.90YR(7.70/4.33) 19.81
S0hr ' 78.04 9.27 2489  6.80YR(7.66/4.48) 18.78

60hr 77.56 9.68 2544  6.71YR(7.61/4.60) 18.02

70hr 78.04 9.62 2534  6.69YR(7.66/4.59) 18.34

85hr 77.75 9.63 25.41 6.72YR(7.63/4.59) 18.01

100hr 77.39 9.80 2520  6.57YR(7.59/4.59) 17.97

Shr 79.76 5.88 18.19  7.40YR(7.84/3.18) 25.62

10hr 78.53 6.96 20.00  7.11YR(7.71/3.55) 23.22

20hr 77.05 8.51 2248  6.72YR(7.56/4.06) 20.18

30hr 76.01 10.28 25.03  6.29YR(7.45/4.63) 18.78

5 40hr 788 74.75 11.17 26.14  6.09YR(7.32/4.88) 16.75
50hr ' 74.55 11.81 27.06  5.95YR(7.30/5.08) 15.78

60hr 73.60 12.27 27.06  5.72YR(7.20/5.15) 15.33

70hr 73.75 12.65 27.78  5.69YR(7.22/5.28) 15.09

85hr 73.16 12.79 27.64 5.6YR(7.16/5.28) 14.52

100hr 72.94 12.98 27.62 5.49YR(7.14/5.3) 14.56

Shr 78.98 6.25 18.76  7.30YR(7.76/3.30) 24.78

10hr 77.92 7.38 20.50  6.98YR(7.65/3.66) 22.74

20hr 76.46 8.86 22.81 6.61YR(7.50/4.15) 19.62

30hr 74.98 10.80 2539  6.12YR(7.35/4.74) 18.11

3 40hr 9.5 73.65 11.48 26.04  5.93YR(7.21/4.91) 16.30
50hr ' 73.30 12.25 2693  5.71YR(7.17/5.12) 15.32

60hr 72.48 12.91 2740  5.49YR(7.09/5.27) 14.92

70hr 72.78 13.16 28.07  5.51YR(7.12/5.38) 14.47

85hr 71.91 13.40 27.93  539YR(7.03/5.39) 13.87

100hr 71.76 13.57 2793  5.28YR(7.02/5.42) 13.92

Shr 75.96 7.12 20.03  7.16YR(7.45/3.56) 22.03

10hr 75.26 8.00 21.13  6.83YR(7.37/3.81) 20.56

20hr 73.65 9.48 23.01 6.38YR(7.21/4.26) 18.09

30hr 73.17 10.58 24.17  6.00YR(7.16/4.55) 17.61

4 40hr 10.65 72.10 11.37 2486  5.76YR(7.05/4.74) 16.14
50hr ' 71.35 12.33 25.85  5.48YR(6.97/4.99) 15.22

60hr 70.62 12.89 2636  5.32YR(6.90/5.13) 14.65

70hr 70.35 13.41 27.14  5.24YR(6.87/5.29) 13.92

85hr 69.83 13.62 2739  521YR(6.82/5.34) 13.42

100hr 69.62 13.97 27.75  5.11YR(6.80/5.43) 13.21

Shr 75.51 7.56 20.33  6.93YR(7.40/3.65) 21.20

10hr 74.59 8.62 21.83  6.60YR(7.31/3.99) 19.67

20hr 73.59 9.63 2326  6.36YR(7.20/4.31) 17.57

30hr 72.41 11.33 2540  5.90YR(7.08/4.81) 16.35

5 40hr 1114 71.46 11.98 2596  5.70YR(6.98/4.96) 15.06
50hr ' 70.92 12.86 2698  5.47YR(6.93/5.20) 14.13

60hr 70.45 13.21 2725  5.36YR(6.88/5.27) 13.71

70hr 70.29 13.89 2820  5.23YR(6.89/5.48) 13.13

85hr 69.66 13.78 27.52  5.15YR(6.80/5.38) 13.01

100hr 69.42 14.20 2797  5.58YR(6.78/5.36) 12.71
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Table 4. Effect of mordant on the dyed cotton fabrics treated with persimmon juice

Sunlight Mordant L* a* b* AE H (V/O) R K/S
non 80.87 5.31 17.98 0.00 7.75YR(7.95/3.09) 27.36 0.96

Al 80.57 5.48 18.58 0.69 7.77YR(7.92/3.19) 25.23 1.11

Ohr Cr 79.94 431 17.69 1.40 8.49YR(7.86/2.92) 24.41 1.17
Cu 76.82 4.88 18.44 4.10 8.36YR(7.53/3.08) 21.42 1.44

Fe 62.39 3.09 6.76 21.73 6.55YR(6.07/1.25) 17.79 1.90

Sn 78.88 6.02 21.48 4.09 8.06YR(7.75/3.63) 21.44 1.44

non 59.98 10.97 16.01 0.00 3.38YR(5.83/3.57) 12.39 3.10

Al 60.36 10.27 15.34 1.04 3.54YR(5.87/3.38) 12.14 3.18

2%hr Cr 62.64 8.87 14.05 391 3.99YR(6.09/3.01) 13.67 2.73
Cu 59.67 9.49 13.83 2.65 3.47YR(5.80/3.07) 12.57 3.04

Fe 50.76 441 8.92 13.35 6.43YR(4.92/1.69) 10.49 3.82

Sn 62.46 10.08 12.54 4.36 2.19YR(6.08/3.04) 14.62 2.49
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Table 5. Color fastness of cotton fabrics dyed with
persimmon juice by padding treatment
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Light 2~3
Shade change 4~5/4~5
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Table 6. Physical properties of cotton fabrics pad—dyed with persimmon juice

No. of Add on Drape stiffness(cm) Flex stiffness(cmr-g) Crease resistance(%o) Water
Padding (Yo Warp Weft Warp Weft Warp Weft repellency
0 0 2.82 3.50 0.46 0.87 62.78 61.48 0
1 5.51 3.08 3.68 0.59 1.00 51.48 50.19 50
2 7.88 3.38 3.83 0.73 1.05 51.48 49.81 50
3 9.52 3.83 425 1.09 1.48 51.11 46.30 50
4 10.65 4.12 4.70 1.36 2.05 39.26 38.89 70
5 11.14 445 5.55 1.55 3.15 34.44 30.93 70
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Table 7. Antibacterial activities of the dyed cotton fabrics

Bacteriostatic reduction ratio(%o)

Padding Add on Staphylococus Klebsiella
aureus pneumoniae
0 0 <1% <1%
1 5.51 99.90% 99.90%
2 7.88 99.90% 99.90%
3 9.52 99.90% 99.90%

Table 8. Deodorization ratio of the dyed cotton fabrics

Deodorization rate(%) of NH; gas

Untreated Persimmon dyed*

583 99.8

*add on (%) : 9.52, Weight (mg/cmz) 0 16.98
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