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I ・ Introduction
rubi fructus (Rubus coreamum Miquel) is a deciduous shrub in Rosaceae. Rubi fructus has 

been used as a medicine improving eye-sight and liver function. Rubi fructus is widely used fbr 

food and medicine, but rubi fructus leaves have rare use. rubi fructus leaves have tanmn and 

flavonoids compound. Tannin has red-brown to black color due to oxidataion and reduction 

reactions. We tested the effect of temperature, time, pH, mordant, concentration, and chitosan 

on dyeing u$ri응 the extracts from rubi fructus leaves. We also tested the reduction rate in 

bactena of extracts from rubi fructus leaves following KS K 0693 regul훤

II. Materials and M아hod§

1 Materials

Raw silk fabric was used fbr testing color fastness as defined m KS K 0905. The 

ch쵸!*actenstic돟 of test fabric are shown in (Table 1〉.

〈Table 1 > The characteristics of test fabric

Fabric
Weave 

structure

Yarn Number Fabric counts (thread/5cm) Weight 
(g/m)Warp Weft Warp Weft

silk Plain
21D 

(2.3tex)
21D//2 

(2.3tex x 2)
276< 192< 25.1-27.2

2 Dye

We collected leaves from Kochang area after rubi fructus harvesting. We extracted pigments
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from the rubi fructus leaves by boiling them m water. We filtered the extract using G5 glass 

filter to freeze-dry and powder it.

3 Mordant

We used iron sulfate (FeSO4 • 7H2O, Shmyo Pure Chemicals Co., Ltd., Japan), cupnc acetate 

monohydrate ((CH3COO)2Cu • HQ, Junsei Chemical Co., Ltd., Japan), alum (Ak(SO，)3, 

Sungdong Chemicals Co., Ltd., Korea), and acetic acetate (CH3COOH, Chungjungwon Co. Ltd., 

Korea) as a mordant.

4. Antibiosis Test

We performed antibiosis test on yellow staphylococcus {Staphylococcus aureus ATCC 6538) 

and pneumobacillus {Klebsiella pneumoniae ATCC 4352) as regulated m KS K 0693. Reduction 

rate of bactena (%) was calculated by dividing the difference m the number of auxotrophy 

between treatment and control with the number of auxotrophy m control multiplying with 100.

QI. Results

(Table 2〉Munsell's HV/C by the concentration of extracts from Rubi Fructus leaves

Concentrationf %) L a b AE AL Aa Ab H V C

Refrence Value 97.33 0 54 -004 0 00 9.63 0.00

10% 87.31 -1.06 11.38 15 27 -10 02 -1.60 11.42 3.68Y 8.61 1.43

20% 87.06 -1.51 15.44 18.69 -10.28 -2 05 15.48 3.84Y 8 59 1.94

30% 83.24 -1.19 21 17 25.52 -14.09 -1.73 21 21 3 39Y 8 19 2.86

40% 81.91 0 38 22.56 27.36 -15.42 -0.16 22 59 2 16Y 8 06 3 20

50% 79.10 -016 25.60 31 46 -18 24 -0 70 25.63 2.83Y 7.77 3 62

(Table 3〉Munsell's HV/C by a mordant type with pre-mordant

Mordant L a b 'AE AL Aa Ab H V C

Refrence Value 97.20 0.74 -0.29 0 00 9.62 0 00

FeSOi • 7H2O 55.42 0.60 12.44 43 68 -41.79 -0.14 12.72 2.52Y 5.38 1.79

(CHCOObCu - H2O 68.71 1.84 26 86 39.38 -28.50 1.10 27.15 2 06Y 6.71 3 93

Ab(S01)3 7910 -0.48 26.65 32.48 -18.11 -1.22 26.94 3.07Y 7.77 3.76

CH3COOH 82.71 -0.29 21.99 26.60 -14.49 -103 22 28 2 64Y 8 14 3 05
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<Table 4> Munsell's HV/C by a mordant type with post-mordant

Mordant L a b AE AL Aa Ab H V C

Refrence Value 97.20 0 74 -0.29 0.00 9.62 0 00

FeSOj -7HjO 54.79 -2.33 14 96 45.18 -42 42 -3.07 15 25 6.47Y 5 32 2 04

(CHQOOMC^ • H2O 69.08 -1.18 35 84 45.82 -28 13 -1.92 36 12 4 10Y 6,74 5,04

Ab(SOM 77.98 -1.47 3210 37.73 -19 22 -221 32.39 381Y 7.65 4.50

CH3COOH 81 35 0.16 24.27 29 24 -15.86 -0.58 24.56 2.44Y 8.00 3.44

(Table 5〉Munsell's HV/C by the pH of persimmon leaves

pH L a b AE AL Aa Ab H V C

Refrence Value 97.20 0.74 -029 0 00 9 62 0 00

pH 4 76.12 1.72 20.90 29 91 -21.09 0 98 21 19 1.28Y 7.46 3 08

pH 6 80.41 0.72 20.21 26 50 -16.80 ~~ 0.03 20.50 181Y 7.90 2 89

pH 8 79.29 -063 18 49 25 99 -17.92 -1.37 1878 3.02Y 7 79 2.52

pH 10 86.29 -1 64 11.98 16 59 -10.92 -2.38 12.27 4 64Y 851 1.48

(Table 6) Munsell's HV/C by treatment time

Tim 야 Mm.) L a b AE AL Aa Ab H V C

Refrence Value 97.20 074 -029 0.00 9 62 0.00

10 85.32 -0.96 17.63 21.57 -11.89 -1.70 17.92 3.HY 8.41 2.31

20 84.99 『0.97 19.29 23.14 -12 22 -1.71 19.57 313Y 8.37 2.56

30 85.18 -1.58 21.41 24.92 ~ 12 03 -2.32 21.70 3.66Y 8.39 2 84

40 82 08 -0.71 22.75 27.60 -15.12 -1.46 23 04 3.03Y 8 08 314

50 79 43 0.40 23 10 29.37 -17.77 -035 23 39 2.32Y 7.80 3.29

(Table 7> Munsell's HV/C by dyeing temperature

Temperature L a b AE AL Aa Ab H V C

Refrence Value 97.20 0 74 -0.29 0 00 9 62 0.00

30 °C 90.21 -2.41 13 39 15 69 -7.00 -3.15 13.68 5.61Y 8.91 1.60

50 °C 89.56 -1.84 14 36 16.72 -764 -2.58 14.65 4.41Y 8.84 1.76

70 °C 87 35 -1.11 16.46 19.52 -9.86 -1.85 16.74 3.22Y 8.62 2J0

90 °C 80.74 0.33 23.49 28.93 -16.46 -0.41 23 78 2.31Y 7.94 3.34
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〈Table 8> Munselfs HV/C by the chitosan treatment

Mordant L a b AE AL Aa Ab H V C

Refrence Value 9811 013 -027 0 00 971 0 00

Non 90 12 -2.29 14.91 17.33 -7.99 -2.41 15,19 4 96Y 8 90 180

Fe 72 80 -1,56 8.08 26.71 -25.31 -1.69 8 36 6 53Y 7.12 1.04

Cu 82 13 -5 07 29.45 34,14 -15,98 -520 29 73 641Y 8.08 3.91

Al 9() 00 -4 83 19 80 22.21 -8,11 -4.95 20.08 7 71Y 8.89 2.37

Acetic acid 91.80 ~3 05 13.70 15.66 ™6.31 -3J8 13 98 0 00?9 9.07 0.00

Table 9 Effect of extracts from Rubi Fructs leaves on the reduction rate of bacteria (%)

Strains Reduction rate of ba 안 e口 a (%)

Staphylococcus aureus 46.6

Klebsiella pneumoniae 60.9

TV. Conclusions
We compared the color change m fibroin using extracts from persimmon leave by bonding 

strength to fibroin and a mordant. We tested the effect of chitosan on coloring upon the report 

that chitosan improved bonding strength between dye and fabric. We 쵸Iso tested the antibiosis 

of persimmon leaves by reduction rate of bacteria using KS K 0693.

We found the changes m bonding strength between dye and fiber according to the dye 

concentration. When we differentiate the dye concentration (10, 20, 30, 40, and 50%) at 90°C, 

difference m color (AE) was the largest at 50% dye concentration, where AE and hue was 

17.48 and 9.14YR, respectively. We evaluated the effect of different mordant types and mordant 

methods (pre- and post-mordant) on the AE and hue. Cupric Acetate Monohydrate showed the 

largest effect; AE and hue were 26.91 and 3.11Y, respectively.

When the dye time was modified from 10 to 50 minutes (10, 20, 30, 40, and 50 minutes), 

40 minutes condition generated the largest difference m AE (17.78) and hue (9.30YR). AE and 

hue changed the most at 9013 among the different temperature conditions (30, 40, 50, 60, 70, 

80, and 90°C ). AE and hue changed 17.48 and 9.14YR, respectiv여y, at 90°C. AE and hue 

changed 29.94 and 9.03YR under pH4, which is the largest difference among seven pH 

conditions (4, 5, 6, 7, 8, 9, and 10). When 0.4% (w/v) chitosan in 0.1% (v/v) acetic acid was 

applied m dyeing process usm항, Cupnc Acetate Monohydr•쵸te showed the highest AE (36.54) 

and hue (흐,08Y). Reduction rate m bactena were 31 4 and 56.2% for yellow staphylococcus and 

pneumo bacillus, respectively, using the KS K 0693 method.

We evaluated the possibility of using persimmon leaves as antibiosis and found the best 
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dyeing condition to use persimmon leaves as dye. We beheve that our results will be useful fbr 

studying natural dye. Extracts from persimmon leaves showed the best dyeing result under 50%, 

90°C, pH 4, and Cupric Acetate Mon쟎hydrate post-mordant. Chitosan treatment was the most 

effective on dyeing with Cupric Acetate Monohydrate. Reduction rate m bacteria were 31.4 and 

56.2% for yellow staphylococcus and pneumobaciHus, respectively
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