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Antibacterial Function of Fabrics Dyed with Extract from Chamaecyparis obtusa
Leaves against Methicillin-resistant Staphylococcus aureus
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Abstract : Bacteria exist everywhere and continuously come into contact with daily surroundings and humans. Super
bacterium methicillin-resistant Staphylococcus aureus, resistant to methicillin, has recently appeared. The morbidity and
rate of death associated with super bacteria infection has increased. This study investigated the antibacterial activity of
fabrics naturally dyed with Chamaecyparis obtusa leaves extract against methicillin-resistant Staphylococcus aureus. Fab-
rics were left for 15 min in a natural dyeing solution prepared by extraction from C. obtusa leaves using 11.3% (o.w.f) with
a fixed liquor ratio of 1:22 at 40°C. The dyeing process was conducted using three different mordants; subsequently, the
K/S value of the dyed fabrics increased in the order of None < Cu < Fe < Al. The color fastness property of the fabrics
to washing, dry-cleaning, and rubbing was found to be excellent and ranked in the 4-5 grade. The color fastness to light
of natural dyeing is low in most cases and has the problem that the dye color soon becomes bleached. Yet, in most cases
cloth dyed with retinispora leaves, the color fastnezz to light was good with a third to fourth grade. Non-mordant fabrics,
aluminum mordants, and copper mordants also showed better antibacterial properties (99.9% reduction) against meth-
icillin-resistant Staphylococcus aureus, compared to the control fabrics. The dyed fabrics showed the same antibacterial
activity even after three washes. The results highlight the strong potential of fabrics naturally dyed with C. obfusa-extract
as a medicinal material with excellent antibacterial function against methicillin-resistant Staphylococcus aureus.
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2.1.1. ABe &

B AR AMSE HuE Qle g AT FRAtelA] A
Aeuch dde AU 98 A AHH FZ7](Phytoncide
extractor, T EFE FE3 FIS AT FA=Z
ARE-EE ghat Al 1 (FeSO, 7TH,0), H4H2)(CuSO, 5H,0), 3t
SFUF(AL(SOy) ) tHEs=3 =4 s3lr28lAL AlFS A
L3515 t). Al WAddT= Methicillin-resistant Staphylococcus
aureustMRSA) ATCC 335915 ARE-3IATE wiX|E Oxacillin
2ug/ml, Fungizone 2.5ug/ml7} 3 7FE Brain Heart Infusion

Table 1. Characteristics of fabrics

Density
(Threads/Scm)  Weight

Wale Course (g/m?)
(Warp) (Weft)

131.6x321.0 181.2 1414 1594

Fabrics Weave Count

Rayon 100%  Plain

broth®} Brain Heart Infusion Agar(Detroit, MI, USA)E A&
ST Al EE KS K 0210:20120] 53 glo]-2 AH s}
AHgglom B2 Table 13 T}
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Fig. 1. Surface color change to observe the color change of the dyed
fabric. +a direction is a change in color to red, -a direction indicates a
change in color to green. Yellow means +b direction, -b direction
represents the change to the blue color.
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Table 2. K/S value of fabrics dyed by C. obtusa extracts with different
mordants

Mordants Apna(NM) K/S
None 400 83
Al 400 14.91
Cu 400 12.48
Fe 400 14.42

Table 3. L, a, b, H(V/C) and 4E,;, of fabric dyed with C. obtusa extracts

H(]\\//I/O (i;‘z‘f““ ALY Ada” A'?  4E H V/IC
Untreated ~ 93.62 -031 4.19 51Y  93/0.5
None 6445 252 2115 3025 3.1Y 7.1/36

Al 1687 223 3269 3685 40Y 7.6/53
Cu 3246 9.15 1884 3864 8.6YR 6.0/4.0
Fe 3907 248 404 3935 04Y 53/13
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Table 4. Color fastness of fabrics dyed by C. obtusa extracts with different mordants

Washing Dry cleaning Perspiration Rubbing Light
Stain Acid Alkaline
Mordants  Color Color Test Color
change  Viscose ~Wool  change liquid Color Viscose ~ Wool Color Viscose ~ Wool Dry Wt change
change change
None 2-3 4-5 4-5 4-5 4-5 2 4 4 2-3 4 4 4-5 45 3
Al 2-3 4-5 4-5 4-5 4-5 1-2 4 34 2-3 34 3-4 45 45 34
Cu 2 4-5 4-5 4-5 4-5 2-3 4 4 2 4 4 45 45 4
Fe 2 4-5 4-5 4 4-5 3-4 4-5 4-5 3 4-5 4-5 4-5 45 4
APREA] HAE= el vl yellow #to] S718I%IHE. Cu el A MEA Aes dFvE E9E] e 12558
W HA A= Fudael] B8l red Rto] S7FSIAL yellow 7k ul-¢- E5eHA el Erjd ] A 345HOR BE-H
2 asiltt. Ferl A G4 2= Fajdsze] vlsl yellow 7% & oldolditt. o wHE R JlojMe HF wxv) vAs
o] sl APge] ol FYHE & 5 vk W= Aee & 22l 7399} B2l 7% HAfEE U] dMErt 4-55F
AdFRlE EET B wgtem, d mjgert B wgit AER 98 "ok GE|(AK) 'Rl A9 WHEX Fx
T AVEeR 235H0R HE olaiith. o wHEEe 2
3.2. YAzl HET ofME N W7} H|AFTAQ] 9ot Bl A B EE
x| AF) % A= Table 49F 2tk WHEN(F)] et LFE AR B 345HOE BT-HE o)dolllnt. o
AEAZ e 2 B 235w BEE WA, 0 AEAE= 5 A9l giite] ANEE 4-55F0F sidich BAE
o oM FFH 27} BlATA A9 B S BE o] HEME BE olaigloy, edxe Mk og st
ME7} 4-55H0= st ERlolgeddE e a2 Atk PR e Foidarsl vidae] B Ax Aok 58
o} Frldze] HEA FEe 4 FE 4-55F0% 9578 5F Al B 455908 v sl ettt Aol 7
S et 8419 29 EE FoEEe} IE BF 4.5 G P 125 90% dBAREr} vol g o] e &
THOE % SHE Hol, ijdA A ol §A9 © Al Al sletl Huurdlom Aagh o] U
Holl gk Aot ke & Uk B ARl AV (A) A Ee WL 345w 2AHE 43t
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Fig. 2. Antibacterial abilities of Rayon dyed with C. obtusa extract. Con: Control, None: none-mordanted, Al: Al,(SO,4); mordanted, Cu: CuSO, 5H,0
mordanted, Fe: FeSO, 7H,O mordanted. Three replicates were made for each concentration of the test extract. p<.05 was statistically significant as
determined by independent sample #-test for the mean values different from the control group.



Table S. Bacterial reduction rate of Rayon dyed with C. obtusa extract
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Control None-mordanted Al Cu Fe
CFU(x1 02) 126+50.8 0+0.0 0+0.0 0+0.0 106+4.02
Reduction of bacterial (%) - 99.9 % 99.9 % 99.9 % 159 %
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Fig. 3. Antibacterial abilities of Rayon dyed with C. obtusa extract after 3 times washing. The Rayon dyed with C. obtusa extracts and mordented.
Con: Control, None: none-mordanted, Al: Al,(SOy4); mordanted, Cu: CuSO, 5H,0 mordanted, Fe: FeSO4 7H,0O mordanted. Three replicates were
made for each concentration of the test extract. p<.05 was statistically significant as determined by independent sample #test for the mean values

different from the control group.
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Table 6. Bacterial reduction rate of after third washing Rayon dyed with C. obtusa extracts(after third washing)

Control None-mordanted Al Cu Fe
CFU(x1 02) 128+30.16 1+0.0 7+0.0 1+0.0 374+117.13
Reduction of bacterial (%) - 99.2 % 94.5 % 99.2 % -192.2 %
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