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Antibiosis against Super Bacteria from Natural Dyeing with ElIm Bark Extract

Na Young Choi” and Hee-Su Park”

Dept. of Home Economics Education of Wonkwang University, Iksan, Korea
' Wonkwang Research Institute for Food Industry; Iksan, Korea

Abstract : In this study, a cotton knit was dyed with elm bark extract; subsequently, the dyed fabric was measured accord-
ing to the types of mordants and the preprocessing cationizers used. Additionally, antibiosis against super bacteria was
examined. The results follow. First, the color of the dyed cotton knit appeared reddish and yellowish for fabrics treated
with non-mordants and mordants. When preprocessing with a cationizer was conducted, the dyeing properties were the
best. Second. even when mordants were not used for dyeing, color fastness after washing, sweating, and rubbing was gen-
erally good Grade 4 and 5. Color fastness after exposure to sunlight was the best Grade 4 for fabric prepared with ferrous
sulfate as the mordant. Third. as for antimicrobial properties, or resistance to super bacteria, the growth of bacteria was
suppressed in a meaningful way for fabrics treated with non-mordants and mordants, compared to the control group fabric.
The dyeing methods with the most powerful antimicrobial effects were dyeing after preprocessing with a cationizer and
preparing fabric with copper sulfate as the mordant. The results stated above show that in case of dyeing with elm bark
extract, preprocessing of the cotton knit with a cationizer and dying with copper mordant displayed high levels of anti-
microbial properties that were useful for resisting super bacteria. Of these the dyeing properties were the best when pre-

processing with a cationizer.

Key words : Elm-Bark extracts(=FU54 4 FZN), cationizer(P E]<-3}), natural dyeing( 94Y), methicillin-resistant
Staphylococcus aureus( 73 H‘Eﬂﬂo}) antibacterial activity(Zt43)
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Table 1. Characteristics of fabrics

Gauge
(threads/5cm)

Wale

Weight

Count g/mQ)

Fabrics Weave

Course

Cotton knit 100% Plain stitch 39.3"  69.4 1102 193.1
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Table 2. Color characteristics and Munsell values of cotton knits dyed
with EB extracts

HVIO&AE, [+ Y M, H

Mordants
Untreated 94.04 -0.84 4.12 9.0Y 9.3/0.5
None 8724 389 6.14 855 39YR 8.6/14
Cation 6428 9.50 1658 3391 5.6YR 6.3/33
Al 89.69 175 7.00 583 92YR 89/1.1
Cu 8642 067 7.10 835 21YR 8.5/0.9
Fe 7880 449 2224 2426 1.1Y 7.8/34
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Table 3. Colorfastness of cotton knits dyed with EB extracts

RyE RS o) T AATNY FHYEIze)] i Ty 841
(unit: grade)

Result of fastness

Test items

None Cation Al Cu Fe

Fade 4 4 4 3-4 3-4

Washing Fastness Stain Cotton 4-5 4-5 4-5 4-5 4-5
Stain Wool 4-5 4-5 4-5 4-5 4-5

Fade 4 4-5 4 4 4

Acid Stain Cotton 4-5 4-5 4-5 4-5 4-5

Stain Wool 4-5 4-5 4-5 4-5 4-5

Perspiration Fastness

Fade 4 4-5 4 4 4

Alkaline Stain Cotton 4-5 4-5 4-5 4-5 4-5

Stain Wool 4-5 4-5 4-5 4-5 4-5

) Dry 4-5 4-5 4-5 4-5 4-5

Rubbing Fastness

Wet 4-5 4 4-5 4-5 4-5

Light Fastness 5 5 23 3 4

4 grade standard Blue scale
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Fig. 1. Antibacterial abilities of cotton knits dyed with EB extract after 0 hour incubation. Unt: untreated, None: none-mordanted, Cation: cationization,
Al: Aly(SOy4); mordanted, Cu: CuSO4-5H,O mordanted, Fe: FeSO,7H,0 mordanted. Three replicates were made for each concentration of the test
extract. p<.05 was statistically significant as determined by independent sample t-test for the mean values different from the control group.
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Table 4. Bacterial reduction rate of cotton knits dyed with EB extract

(after 0 hour incubation)

Untreated

None-mordanted

Cationization Al Cu Fe

Reduction of Bacterial (%) - 67.4

204 - 86.7 69.8
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1000
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400

CFU(1x 10%)

200 & *

Unt-24h None-24h

Cation-24h

Al-24h Cu-24h Fe-24h

Fig. 2. Antibacterial abilities of cotton knits dyed with EB extract after 24 hour incubation. Unt: untreated, None: none-mordanted, Cation: cationization,
Al: Aly(SO,); mordanted, Cu: CuSO4-5H,0 mordanted, Fe: FeSO,-7H,0 mordanted. Three replicates were made for each concentration of the test
extract. p<.05 was statistically significant as determined by independent sample t-test for the mean values different from the control group.

Table 5. Bacterial reduction rate of cotton knits dyed with EB extracts

(after 24 hour incubation)

Untreated

None-mordanted

Cationization Al Cu Fe

Reduction of Bacterial (%) - 99.4

99.9 97.5 99.9 77
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