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Abstract—The purpose of this study was to investigate the antibacterial effects of natural colors
extracted from yellow natural dyes(Tumeric, Amur Cork Tree and Onion Shell). The water and the
methanol extracts of Tumeric and Amur Cork Tree significally decreased the growth of E. coli in
vitro and the methanol extract of Tumeric exhibited the strongest inhibitory effect among the samples.
Silk and nylon fabrics dyed with water and methanol extracts of the yellow natural dyes showed
antimicrobial activities against E. coli and Staph aureus in the Bioassay Test. Nylon fabric dyed with
methanol extracts of them showed strong antibacterial effect on E. coli compared with that of water
extracts. However, slik fabrics dyed with the extracts could not reduce the growth of E. coli. Silk or
nylon fabrics dyed with methanol or water extracts of yellow natural dyes showed antimicrobial
activities against Staph aureus. The antimicrobial activity of the fabrics dyed with methanol extracts
from Tumeric, Amur Cork Tree and Onion Shell was stronger than that of water extracts, especially,
the fabrics dyed with Tumeric extract showed the highest antibacterial property among the dyed
fabrics.
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Table 1. Characteristics of fabric

Density(thread/5cm)  Weight

Fabric Weave

Warp Weft {g/m’)
Silk Plain 276 192 26
Nylon Plain 214 150 65
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Table 2. Antimicrobial activity of methanol extracts from tumeric, amur cork tree and onion shell

on E. coli
ODso

Sample N N .

1.25% 25% 5%
Control 0.5320.009° 0.532+0.009° 0.532+0.009°
Tumeric 0.124+0.008(77) 0.092%0.008/(83) 0.047 +0.020%(91)
Amur Cork Tree 0.430+0.012°(19) 0.371+0.031°(30) 0.228+0.018%57)
Onion Shell 0.563%0.0122(-) 0.551+0.028%(-) 0.546 £0.009%(-)

*Concentration of extract Parantheses indicate the inhibition rates(%6)
“% Means in the sample column with the same letter are not significantly different at the 0.05 level
of significance as determinated by Duncan’s multiple range test

Table 3. Antimicrobial activity of water extracts from tumeric, amur cork tree and onion shell on

E. coli
ODeo
Sample : :
1.25%" ' 2.5% 5%
Control 0.541£0.013™ 0.541%+0.013" 0.541£0.013"
Tumeric 0.466+0.017°(14) 0.334£0.008°(38) 0.227+0.012/(58)
Amur Cork Tree 0.523%0.015°(3) 0.476=0.014°(12) 0.393£0.008°(27)
Onion Shell 0.555+0.019°(-) 0.558£0.011%(-) 0.553+0.016°(-)

*Concentration of extract
Parantheses indicate the inhibition rates(%4)
*f Means in the sample column with the same letter are not significantly different at the 0.05 level

of significance as determinated by Duncan’s multiple range test
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Fig. 1. Antimicrobial activity of
nylon fabric
extracts from tumeric, amur cork

tree and onion shell on E. coli'.

*d Means with the different letters are
significantly different(p<0.05) by Duncan’s
multiple range test

! Initial counts of E coli in silk fabric was
49x10°CFU/me

@Control
@ Tumer ic

CAmur Cork Treel

Log CFU/m}

O = N W e NN D oW

B0nion shei!

silk and

nylon fabric dyed with water extracts

Fig. 2. Antimicrobial activity of

from tumeric, amur cork tree and

onion shell on E. coli'.

“* Means with the different letters are
significantly different(p<0.05) by Duncan’s
multiple range test

! Initial counts of E. coli in silk fabric was
3.4X10°CFU/m¢
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Fig. 3. Antimicrobial activity of silk and nylon
fabric dyed with methanol extracts
from tumeric, amur cork tree and
onion shell on Staph. aureus'.

“4 Means with the different letters are

significantly different(p<0.05) by Duncan’s

multiple range test

! Initial counts of E. coli in silk fabric was

20X 10°CFU/m¢

Staph. aureus

®Control
@ Tumer ic

BAmr Cork Tree|

Log CFU/mI

B0nion shell

Silk Nylon

Fig. 4. Antimicrobial activity of silk and
nylon fabric dyed with water extracts
from tumeric, amur cork tree and
onion shell on Staph. aureus”.

*d Means with the different letters are

significantly different(p<0.05) by Duncan’s

multiple range test
! Initial counts of E. coli in silk fabric was
19X 10°CFU/mt
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Table 4. Changes in L, a', b’ and Munsell color system of silk and nylon dyed with methanol

extracts from tumeric, amur cork tree and onion shell

Fabric Sample L a’ b" H v/C
Tumeric 4519 21.18 4261 5MY 4.38/8.06
Silk Amur cork tree 75.68 -8.11 46.38 7.68Y 742/6.33
Onion Shell 75.80 -0.29 14.26 263Y 7.43/194
Tumeric 44.16 20.87 3252 0.99YR 4.28/8.10
Nylon Amur cork tree 76.28 -293 1955 546Y 748/257
Onion Shell 64.65 7.16 29.48 9.27Y 6.30/4.80

Table 5. Changes in L’, a’, b" and Munsell color system of silk and nylon dyed with water extracts

from tumeric, amur cork tree and onion shell

Fabric Sample L a b* H v/C
Tumeric 74.85 -5.65 73.15 597Y 7.33/1.14
Silk Amur cork tree 75.40 -5.12 26.03 732Y 7.39/3.46
Onion Shell 66.95 8.72 22.06 6.97Y 6.53/4.0
Tumeric 63.61 485 75.03 2.84Y 6.7/10.96
Nylon Amur cork tree 75.40 -5.12 26.03 7.32Y 7.39/3.46
Onion Shell 63.21 10.28 3345 8.35YR 6.15/5.66
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