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Abstract — Antimicrobial finish on cotton textiles can
improve the inhibition power over the growth of
microorganisms on the fabric. It can also control the
problems like physical irritation, allergy and infections as
well enhancesthe feeling of comfort to the wearer. In the
present investigationantimicrobial properties of the woven
and knitted cotton fabrics treated with 5 per cent
biosynthesized Moringa leaves Moringa Loeifera) nano
particles (NPs) were studiedSynthesized nanoparticles wer:
analyzed using UV-spectrophotometer which showed a wav
length of 400 437 nm suggesting the formation of NP TEM
analysis confirmed NPswith a range betweel 20.3 to 51.8
nm. Two methods werec hosen tdreat the fabrics are
padding-drying at room temperature (T1treatment) and pad-
dry-cure method at 8FC (T2 treatment). To analyze the
antibacterial activity against S.Aureus and E.Coli cultures of
the treated samples, AATCC 147-1998st method was use,
where AATCC 30-1993 and Mycelial growth test method:
were used for analyzing antifungal activity From the
investigation, it was foundthat T2 treated samples posse
better antimicrobial activity against microorganisms even
after five to ten launderingsthan T1 treated samples
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|. INTRODUCTION

All the textile materials can ba great response
microbial growth. However natural fibers like cotf
woodl, jute, flax are reported to be most susceptila
microbial attachYau, 1998) The termMicrobes includes
variety of microerganisms like bacteria, fungi, algae ¢
virus, humid environment supports the growttit, where,
bacteria require more dampnesstness in fabrics, whic
can cause inflict range of unwantddmage totextiles.
They not only affect textiledut also a source of mal
problems tchuman beings from simple unpleasant o
physical irrtation, allergy, infections anddiseases
(Schatz, 2001)

The term ‘Antimicrobial’ finishon textiles refers to a
broad range of technologies that can pre varying
degree of protection ttextiles against microorganis
(Harini et al2007).

The first antimicrobial textile material in modehistory
was developed by Lister in 1863un and Worley, 200E.
The treatment should be active against microorgas
and should be safe, non-toxic and Hegradable withot
altering color, pliability and strength of fab, which have
been noticed in chmeical finishes. However, attention h
been drawn towards green textild® use of plant sourc
for its eco-friendlynature and it has beco an important
subject for discussion in recent years. There heasn

tremendous progress in every sphere of scientifid
technological pursuit. This technological progrehas
been for the benefit of the environment and man Only
difficulty in using natural sourc on cottons is that, they
exhibit color change and stiff hand, which can
overcome by changing thgize of particles application,
i.e., through a process called ‘BiosynthesiThe current
experiment is on effectiveness of antimicrobial gandy
on cotton textiles, finished with biosynthesized riviga
oleaf Nanoparticles.

Moringa oleifera is a fast growing tree, gro\
throughout the trops and su-tropics (Doerr and
Cameron, 2005) The leaves of the Moringa tree he
more than three times the calcium of milk, slighthpre
potassium than bananas, more than twice the iro
spinach, and more than twice th¢amin C of oranges,
hence called a 'Miracle Tre®ahot's (1998) experiment
on antimicrobial activity of moring oleifera leaves from
the aqueous extraction whefmind there was significant
antimicrobial activity against gram positive andgatve
bacterial and fungal specieisekuda et al (2010) have
conducted research on steam distillmoringa oleifera
lam for antibacterial and antifungal activity. From 1
experiment it was found that there was a redudtiothe
growth of bacteria in distillate tubes comparedcomtrol
tubes. The fungal activity showed reduced col
diameter in plates poisoned with distillate compate
control plates.

Il. M ATERIALS AND M ETHODS

A. Selection and Reparation ofMaterials

Desized woven and semi bleached knitted cc
materials, sourced from Hyderabad and Tiryj
respectivelyFresh good qualitMoringa leavesNloringa
Loeifera) leaves were selected from the surrounding
study area, which were cleaned with ethyl alcohud
distilled water solution in 1:5 ratio; dried in yrdryer at
50° C; ground into fine powder; sieved and stc
aseptically.

B.Bio-synthesis of ldnoparticle:

Dried leaf powder was mixed in distilled water ghe
mixture was decanted. To this decanted solutionM
solution of AgNQwas added in 1:9 ratiowhere the color
change of broth can be observed. The broth
centrifuged at 18,000 rpm for 25 r.

C. Morphological Analysis
UV — VIS Spectophotomet

The formation of NPs was monitored by using the —

Visible Spectrophotometer. Sace Plasmon Resonance
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of nanopatrticles resulted wave length on X axis and
absorbance on Y — axis was plottadgrapl.
Transmission Electron Microscopy (TEN

Dip preparation § Flotation method was employ at
Ruska lab, SVVU, Hyderabadvhere thesample was
observed at 30magnificance.

D. Application of Finish

The selected cottomaterials (woven and knitte were
treated with 5per cent Morindaaf nanparticles, through
padding technique at pércent pressure with MLR
1:10.

Shade dried samplet room temperatu are coded as
T1 and pad-dry-cure method at’80for 15mir, samples
as T2. All the samples were laundered for 1, 5 anc
times and tested for antimicrobial and geometi
properties at each stage.

E.Testing of Samples for Antiforobial Properties

Antimicrobial property was tested through antibaete
and antifungal activity test methods as given be
a. Antibacterial Activity, AATCC147, 199

Qualitative, AATCC test method 147 was used
observe the growth inhibition ofEscherichia Coli and
Saphylococcus Aureus.

b. Antifungal Acticity
AATCC 30-1993, Agar Diffusion &s

The growth of fungi in the conical flask was obsst
after 3 daysnd the fungal growth was rated as 1, 2, 4
for No growth, Minimum growth, Moderate growth
Maximum growth respectively.

Mycelial Growth Test

Prepared PD agar sterilized at iQ1for 15min was
poured in the petri dishes to test raljal growth on the
fabric, whch was measured after 1, 3 ancdays, Raj
Kumar and Krishnaveni, 2007.

F. Geometrical Parameters of thEreated Samples
a. Preparation of Test Specimen

As perBIS, the test specimens were cut to the reqt
size using standard templates by avoiding creasek
10cms from selvedges, each were scattered as f
possible so that no two samples contained the samef
warp/weft yarns.

b. Atmospheric Conditions

Before testing, test specimens were conditioned
24hours at standard atmosphere oft65 percent relative
humidity and 27_+2°C temperature in such a way
expose all portions of the material until the mais
attains equilibrium.

c. Geometrical Parameters
Yarn count

It defines fineness of yarn. Yarn count of fabngas
determined by the indirect method of counting
numbers of yarns per uninass using Beesley’s balan
Booth, 1983
Fabric Count

Count for woven and knitted fabric is the nurr of
warp & filling yarns and wale and course loops pait
distance (In.), respectively(ASTM, 2007). 1S1-1969,
test method was used.
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Fabric Thickness

Thickness is the distance between one surface tan
opposite (ASTM, 2007). Heal's thickness ge was used
to measure the fabric thickne&ooth, 1983.
Fabric Weight

Fabric weight is used with fabrics, mass per unia
(ASTM 2007). The weight of a known size of fak
specimen was measured following IS No. 1-1970,
using a sensitive balance.

[ll. R ESULTS AND DISCUSSION

A. Morphological Analysis
a.UV —-VIS Spectophotomet:

The color change from light mustard to brown \
observed during reduction of Ag ions into
Nanoparticles, when exposed toextract. UV-VIS
spectrograph of the colloidesolution of biosynthesized
nanoparticles has been recorded | nanometer at 420-
30nm with an absorbance of 1.! broadening of peak
indicates polydispersed partic in the solution (Fig 1.).

b. Transmission Electron Microscopy (TEN

Average measuredano particles sizis 51.08nm at 30
magnification The particles were well dispersed
round in its morphology (Fig.p

2753
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Fig. 1.Wavelength of Moring leaf NPs

—
LfOOr\m

.

Fig. 2.TEM image of Moringa le:NPs
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B. Antimicrobial Analysis

Nanoparticles treatedamples and untreated samg
were analyzed through antibacterial and antifui
analysis.
a. Antibacterial Activity
Assessment of antibacterial activity against E.c
and S.aureusfor untreated sample and treated
samples

AATCC 147-1998 Agar diffusion test method fc
antibacterial property has shown no “zone of irtfobl
(zoi) for untreatedcotton and knitted samples for th
gram negative E.coli) and gram positive(SAureus)
cultures indicating absence of antibacterial acti. ZOI
describes the efficiency of the antibacal property in the
substrate, which was calculated in nlap measuring the

-
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area around the treated substrate into which
antimicrobial chemistry leaches or moves to kitljrthibit
microorganismsKavitha et al, 2006

From the resulisit was found thi T2 treated samples
has morezoi than T1 treated samp for both cultures,
which signifes good antibacterial activ. Knitted
samples have goodntibacterial activity against bo
cultures and was strongagainst gram positir bacteria
than gram negative bacteri@able 1). Anti-Bacterial
activity againstS.aureus culture showed better results tr
E.coli cultrure. This may be due to ' difference between
the peptidoglycanayer in gram positiv and negative
bacteria(Silver et al. 2006) T2 treated knitted sample
have shown great activity agai S. Aureus bacteria.

I. Antibacterial activity oiSamples against S.Aureus and E.Coli

Zone on inhibition (zoi) in mm.
Treatments Against E.Col_i. Against S.Aur_eus
Woven Knitted Woven Knitted

TL | T2 [T | T2 T T1T2[T1] T2
Untreated samples 0 0 0 0
Treated samples 2 4 | 297 353 197 3.581.77| 6.3
Samples after first wasl | 0.83| 1.97] 2 1.8/ 153 3.031.€ | 2.77
Samples after fifth wast 0 1 0 15 0 2 0175
Samples aftertenthwas | 0 | 0.75] O 0.5 0 1 0| 1

Assessment of Antibacterial cdivity Against E.Coli
and S.Aureus After One, Five anflen Laundering

Cotton and knittedaamples with both type of treatmel
(T1 & T2) have retained good antimicrobial activity a
first laundering,where T2 treated samples have its
activity up to ten launderings against two culti than its
counterparts (Table I.).
b. Antifungal Activity

Antifungal activity was evaluatedthrough Agar
diffusion test and Mycelial growth analy.
AATCC 30-1993, Agar Diffusion &s
Assessment of Untreated andrekted Samples for
Antifungal Activity

The fungal growth was rated on four point s (1 to 4
as no growth to maximum growth respectivanalysis.
Three days after initiation of test, the samplesra

checked forfungal growth in the test tubes, where con
cotton and knitted samples were found to be ratadd3
respectively indicates maximum fungal growth in te
tube with cotton sample and moderate fungal growwt
test tube with knitted sampleExperiment showed
dispersed fungus for knitted sample, where in, @i
lump as layer was found in test ti with cotton samples.
Both cotton and knitted samples treated with
biosynthesized nanoparticlegshrough any type of
treatment possesses gaatlivity against fungal growt

No fungal growth was observed for T2 treated ca
sample even after tenth wash, where in test tulith T1
treated woven and T2 treated knitted sample haveis
moderate development of fungus was obse (Table I1.).

II. Antifungal activity of Samples

. Untreated Treated Samples after first | Samples after fifth | Samples after
Fabrics | Treatments
samples samples wash wash tenth wash
Tl 1 1 1 2
Woven T2 4 1 1 1 1
. Tl 1 1 1 3
Knitted T 3 1 1 1 >

Mycelial Growth
Assessment was observed by fungal growth on
third and fifth day.

Mycelial Growth Assessmerdn Untreated and Treated
Samples

0.6mm fungus was grown around the untreated sa
after one day, which increased to 1.75mm by fiily. For
untreated knitted sampleave shown mycelial growth ¢
third and was developed to 1mm by fiftay (Table Ill.).
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I1l. Mycelial growthof untreate samples
Days Mycelial growth (mm)
Woven Knitted
I 0.6 -
Il 1 0.5
V 1.75 1
lll. a. Mycelial growthof the treate samples
Test samples Woven samples Knitted samples
T1 T2 T1 T2
T v m v vt ]Tm v
Treated - -0 -] -1 -1-]-107-1-]-
samples
Samples after | - | - |0.5 - 0.2| - |0.5(0.7] - | 0.1(0.1
first wash

Both thefabrics treated in both the methods have
shown any mycelial growth after ormnd thirdday. For
woven and knitted T2 treated samples, there wi
mycelial growth of 0.1mm and 0.7mm respectiviWhen
samples were further tested after first launderitigg
mycelial growth wasaised to 0.5mm on fifth day f(T1
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treated woven samplevhereas T1 tated knitted sample
has shown growth on third day and was increase
0.7mm by fifth day.There was minimal growth ws
observed for T2 treated knitted samp/Compared to T1,
T2 treated samples have more resistance towardsliany
growth (Table lll.a.).
C. Geometrical Farameters ofFabrics
a. Yarn Count

It was tested for woven fabricwarp direction yarns
have shown increased yarn count, where there we
difference was found for yarn count of weft ye¢, when
compared with Untreated sam Table IV.
b. Fabric Count

When compared to untreated samplehere was an
increase in the fabric count evarp direction of the wove
fabric wasobserved, where decreased fabric count
observed for weft directionof treated samples. The
samples treated with both the treatments are onnghr
control sample for courses and wales of knittedicz

IV. Geometric parameters of the test samples

Parameters Yamn Fabric count(No./In.) Fabric Fabric weight
count(s) thickness(mm) (GSM)
Samples Warp | Weft | Warp/Course | Weft/Wales

uT 41 37 77 56 0.282 81.62
Woven | T1 45 39 80 54 0.29 81.60

T2 44 38 80 54 0.282 80.92

uT - - 37 36 0.709 168
Knitted | T1 - - 38 37 0.734 178

T2 - - 37 36 0.686 177
Note: UT= Untreated

c. Fabric Thickness

Fabric thickness for both types of treated fabeaios on
par with untreated fabric for both woven and kit
fabrics, Table 4The thickness of knitted fabric was mc
than wovenones, this may be due to loosely spun
used in a knitted fabric for greater pliability. Teatec
knitted samples have shown decrease in thick
compared to other two counterparts, this is dughi
compressed yarns during the padding and seng the
curing process.
d. Fabric Weight

There was an increase in the weggbf treated knitte
samples were observed, Table 4. Tinigy be due to th
deeply embeddedanoparticles within the fabric. ‘ere
was not much difference wadserved for wovesamples.

IV CONCLUSION

From the present research Moringa Leaves treated
with T2 on woven and knittedamples hashowed more
zoi than T1 treated samples for both cultures, wl
signifies good antibacterial activity. A-Bacterial activity
againstSaureus culture showed better results thE.coli
cultrure, this may be due to the difference betwter
peptidoglycan layers of the bactertifungal activity of

the treated samples testddough both the test methy,
agar diffusion and mycelial gwth tests has showed
effective activity against fungal growt Effective activity
against bacterial and funggrowth lasted ti 5 to 10
washes for the T2 treated samplesFor geometrical
properties, the treated samples are on par with
untreated samples. Increas&iSM was observed for
treated knitted samplékan untreated on¢
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