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Abstract

Unripe indigenous persimmons which contain rich tannins have been used as natural dye materials
traditionally and have been using continuously for dyed clothes named Gal-ot in Jeju. Those persimmons
were cheap and easy to use as dyes because of inedible and widely cultured in Korea. Persimmon juice
dyes not only make fabrics brown-color but also give functional and hygienic properities such as stiffness,
air ventilation of clothes, antibacterial activity, protectivity against uitraviolet light. However there are
several serious problems which are ristriction of dyeing periods, longtime irradiation, uneven color and low
color fastness etc. in persimmon juice dyeing. This study purpose to improve dye effect and method in
order to enlarge useability of persimmon juice dyeing. Cotton fabrics were pad-dyed to 100% pick-up
using padding machine after dipping in persimmon juice extracted from unripe persimmons indigenous
from Jeju. It was possible and available to control pick-up rate. The color of dyed cotton fabrics by
padding method was more even and repeatable than which by traditional hand method. Persimmon juice
concentrations were 4 types of 10, 25, 50 and 100%. The more concentration increased, the more color
deepened. UV Irradiation instead of sunlight was applied to color developing. Irradiation times were
shortened till 1~8 hrs. Same color values could be taken without water wetting which were required in
sunlight irradiation. Tensile strengths of cotton fabrics pad-dyed with low concentration of persimmon
juice decreased but recovered at high concentrations. Elongations(%) of cotton fabrics pad-dyed with
persimmon juice were increased 1% more than undyed cotton in sunlight irradiation. Drape stiffness
increased upto double times as much as.
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Table 1. Characterisics of fabrics

100% cotton
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Table 2. Color values of cotton fabrics pad-dyed with various concentrations of persimmon juice and irrradiated
by UV lamp

2.75 0.00

0.5 83.56 7.82 19.17 2447 | 997YR 8.23 3.53 91.49

1 80.79 10.16 21.94 28.93 8.890YR 7.94 4.21 91.41

0 2 80.09 10.44 22.09 29.57 8.77YR 7.87 4.25 89.92
3 80.60 9.46 21.01 28.14 | 9.15YR 792 4.00 88.95

4 81.22 8.97 20.22 27.03 9.34YR 7.99 3.84 89.15

6 79.10 9.62 23.78 2934 | 947YR 777 4.38 88.12

8 79.16 9.36 24.01 29.37 | 9.64YR 7.77 4.38 88.19

0 96.27 0.13 4.18 349 | 0.00 9.53 0.00 96.23

0.5 81.67 9.80 19.88 26.81 8.76YR 8.03 3.89 90.36

1 75.55 14.61 23.27 3486 | 6.75YR 7.40 4.87 88.66

‘25 2 72.35 16.35 23.97 38.15 5.91YR 7.08 5.18 85.80
3 70.14 16.08 23.38 39.22 | 5.92YR 6.85 5.06 82.60

4 69.01 16.38 22.43 39.64 | 5.50YR 6.74 4.98 81.43

6 69.22 15.45 26.46 40.03 6.95YR 6.76 5.34 81.09

8 69.39 14.25 27.82 40.20 | 7.81YR 6.78 5.37 81.08

0 93.82 1.14 6.19 6.69 | 0.00 9.28 0.00 95.47

0.5 81.09 9.56 19.49 26.81 8.87YR 7.97 3.81 90.02

1 74.25 14.27 2237 3502 | 6.77YR 7.27 4.71 87.32

2 70.18 17.08 23.83 39.87 5.46YR 6.86 5.24 84.60

50 3 68.55 17.06 23.83 39.87 5.39YR 6.69 5.19 80.70
4 67.49 17.14 23.18 41.48 5.25YR 6.58 5.16 80.70

6 66.15 17.39 29.61 4480 | 6.53YR 6.45 597 80.04

8 65.38 16.55 31.73 46.25 7.32YR 6.37 6.11 80.14

0 94.25 0.08 8.75 846 | 0.00 9.32 0.00 95.23

0.5 83.06 795 | 18.10 24.04 | 9.75YR 8.18 3.41 90.26

1 7341 14.94 20.74 3494 | 593YR 7.19 4.60 87.17

100 2 69.01 18.40 22.50 40.57 | 446YR 6.74 527 85.78
3 66.35 18.18 22.90 42,62 | 4.64YR 6.47 526 80.18

4 65.41 19.57 22.69 44.51 3.95YR 6.28 5.44 80.91

6 62.84 19.11 29.00 47.58 5.51YR 6.11 6.07 87.25

8 61.76 18.82 33.41 50.69 | 6.53YR 6.01 6.58 78.34

Table 3. Adsorption rates(%) of the persimmon juice on dyed fabrics

cotton

10 8.99
25 addi ethod 11.25
ing m
50 pacding 12.76
100 19.48
50 27.52
hand method
100 46.54
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Fig. 1. AE values and R(%)s of cotton fabrics pad-dyed with persimmon juice and irradiated by UV lamp according
to various irradiation times and persimmon juice concentration(%)
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Table 4. Color values of the cotton fabrics pad-dyed with 100% persimmon juice and irrradiated by sunlight

%) | tme | v | ¢
0 94.25 94.25 09425 8.46 0.00 9.32 0.00

3 76.36 12.09 18.20 29.58 7.12R 7.49 3.91

13 71.57 15.10 20.23 35.47 5.69YR 7.00 ~- 4.56

100 22 63.64 20.73 28.14 42 .86 4.62YR 6.19 6.20
30 60.40 12.50 25.12 4529 8.31YR 5.87 4.77

38 62.45 15.23 27.12 45.61 7.22YR 6.08 5.35

51 59.97 14.48 23.71 45.52 6.95YR 5.83 4.82

60 64.36 9.98 18.44 38.08 8.60YR 6.27 3.64
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Fig. 2. Effects of irradiation method, UV and sunllght on AE of the 100% persimmon juice pad-dyed cotton fabrlcs

Table 5. Color values of cotton fabrics hand-dyed with 100% persimmon juice and irradiated by Sunlight

b CIAE H v C

0 94.25 0.08 8.75 8.46 0 932 0

10 56.03 234 27.09 5368 | 340YR 5.44 641

20 48.76 2553 28.69 6099 | 298YR 473 6.78

00 30 439 | 2449 27.14 63.44 | 3.03YR 431 6.42

35 4354 22.56 25.45 6277 | 3.40YR 4.22 5.04

45 43.14 2062 2451 2451 4.00YR 418 5.54

50 409 1951 2235 6294 | 397YR 3.97 5.11

60 4186 17.97 20.89 61.13 | 420YR 4.06 47
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Pad dyeing with 100%
persimmon juice

B Hand dyeing with 100%

persimmon juice

AE

H(YR)

\Y

Fig. 3. Effects of dye method on the color of cotton fabrics which were pad-and hand-dyed with 100% persimmon

juice and irradiated by sunlight for 30hrs.

(A)

®

Fig. 4. Photographs of persimmon juice dyed cotton
fabrics (A. Hand-dying B. Pad-dying)
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