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Textile sector contributes major pollution to the environment which destroys it drastically. Hence the uses

of natural products were gaining importance. In this paper the effect of antimicrobial finish on knitted
cotton, modal and cotton/modal fabricsusing Cymbopogen citratesherbs were discussed. Due to the presence of bio-
logical active compounds inCymbopogen citratesit finds application in traditional medicine, it seems that this plant
possesses considerable antibacterial activity. Hence in this study methanolic extraction of Cymbopogencitratesleaves
were used to finish the samples by padding method. The antimicrobial efficacies of the finished fabrics were evaluated
by disc diffusion and parallel streak method. Wear study was conducted by converting the finished fabrics into baby
cloth diaper and its effect was analyzed. The results reveal that cotton/modal fabrics has good zone of inhibition for

both gram positive and gram negative bacteria.

1. INTRODUCTION

The world of textile industry is going through revolution-
ary changes aimed at the unique needs of the modern
customers. Textile substrates can be now modified to pro-
vide additional functional requirements apart from provid-
ing conversional properties'. “Finishing is done to improve
products appearance, properties and quality”. All finishes
are added to fibers, yarn or fabrics by either mechanical
or chemical (including wet, dry, or heat) processes. Func-
tional finishes represent the next generation of finishing
industry, which, make textile materials act by themselves?.
Natural finishing agent comprises of those substances that
are obtained from plants and animals®. Natural finishes
have many advantages such as non-toxic, non-irritant, bio
degradable, cost effective, easy availability*.

Microorganisms are part of our daily life. They join us in
different forms mostly unnoticed®. In today's world the
need for antimicrobial textiles is in an increasing rate due
to the detrimental effect of microorganisms on textiles
as well as human hygiene®. So it is essential to control or
inhibit the growth of these organisms on textile fabrics,
which turns out to be undesirable for the wearer. Hence
there exists a need for antimicrobial textiles.

Cymbopogen citrates belong to the family Poaceae and
genus Cymbopogon. Two major species of Cymbopogon
available in India were citratus and flexuosus’. Cymbopo-
gen citrates is a perennial, tall tropical grass growing in
dense clumps or tufts 70 — 150 cm or more in height. The
slightly enlarged, bulbous, juicy base is the most palatable
portion. All parts are strongly lemon — scented®. The leaves
and oil has good antibacterial and fungicidal properties. It
helps to suppress skin diseases and body odour resulting
from bacterial infections?. Hence in this study antimicrobial
finish was given to cotton, modal and cotton/modal knit-
ted fabrics using Cymbopogen citrates leaves. The objec-
tives of this study were listed below:

e To find out the availability of natural antimicrobial
agent

¢ To optimize the various parameters for finishing

e To study the effect of natural antimicrobial finish

* To evaluate the unfinished and finished samples for its
various properties
e To convert the finished fabrics into baby cloth diaper.

2. MATERIALS AND METHODS

2.1 Materials

2.1.1 Selection of fabric

For this study single jersey knitted fabric of 100% cot-
ton, 100% modal and cotton/modal in the ratio of 50:50
was selected due to its soft and smooth texture. This fi-
bre breathes well, cools to touch and has high absorbency
hence suits well for baby diaper.

2.1.2 Selection of source

Cymbopogen citrates leaves were selected to impart an-
timicrobial finish on the selected fabrics due to its active
compound present in it.

2.1.3 Selection of binder

Citric acid is a colourless, odourless cross linking agent
which is widespread. At the same time, it is economically
and environmentally friendly'®. Hence citric acid was used
as a binder for this work.

2.2 Methods

2.2.1 Preparation of powder

The Cymbopogen citrates leaves were collected from the
plant and washed in clean water to remove the impurities.
They were then dried in shade at room temperature for
ten days. The dried leaves were then milled to a fine pow-
der using mixer and stored in the dark closed containers
until required to retain the active compounds.

2.2.2 Extraction

Methanolic extraction was carried out using the prepared
powder. About 10g of the powder was mixed with 50ml
of methanol and left as such for 48hours. Then the solvent
was allowed to evaporate and the residue was collected.

2.2.3 Finishing

All the three types of knitted fabrics were finished using
two dip padding technique with the Cymbopogen citrates
extract and citric acid in the material liquor ratio of 1:10.
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2.2.4 Evaluation

The finished fabrics were evaluated for its various prop-
erties such as wales per inch, course per inch, grams per
square meter, thickness, bursting strength and abrasion
resistance. The antimicrobial property was assessed using
disc diffusion method and parallel streak method.

2.2.5 End Product

All the finished fabrics were stitched into baby diapers and
used for wear study by five kids under the age group of
13 to 18 months. A questionnaire was prepared and their
opinion regarding the product were collected.

3. RESULTS AND DISCUSSION

3.1 Fabric count and GSM

The results of fabric count and grams per square meter of
the finished cotton, modal and cotton/modal fabrics were
depicted in Figure 1.
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Figure 1: Fabric count and GSM

As far as wales per inch was considered, modal ranks high
in wales per inch with the value of 33 followed by cotton/
modal. Finished cotton fabric has lowest wales per inch.
Cotton and cotton/modal has course per inch value of 60
when compared to modal which has 48 course per inch.
The gram per square meter of cotton was high, followed
by cotton/modal and modal.

3.2 Abrasion
The abrasion resistance of knitted cotton, modal and cot-
ton/modal finished fabrics were given in figure 2.
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Figure 2: Abrasion

Abrasion resistance of cotton/modal ranks high, followed
by cotton and modal respectively.

3.3 Strength and thickness
Figure 5 shows the strength and thickness of treated cot-
ton, modal and cotton/modal fabrics.
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Figure 3: Fabric strength and thickness

Among all the finished samples cotton has high thickness
value of 0.054mm followed by cotton/modal and modal
respectively. The bursting strength of cotton and modal
fabrics ranks high when compared to the cotton/modal
fabrics.

3.4 Anti-microbial test
The anti-microbial activity of finished fabrics on strains of
S. aurues and E. coli were studied using disc diffusion and
parallel streak method.

Disc diffusion method

Zone of inhibition of Cymbopogen citrates finished cotton,
modal and cotton/modal fabrics were studied using disc
diffusion method. Among all the samples cotton/modal
has greater resistance to both gram positive and gram
negative micro-organisms.

Parallel streak method
Parallel Streak test was performed for Cymbopogen cit-
rates finished cotton, modal and cotton/modal fabrics. The
zone of inhibition for both gram positive and gram nega-
tive micro-organisms was high for cotton/modal fabrics
among all the samples.

3.5 Wear Study
The opinion regarding the wear study was collected and
the results were tabulated and analyzed table 1.

Table 1: Findings of the Wear Study

Rating Scal
Finished ating Scale

fabrics

Comfort Absorbenc Appearance
E G F E G F E G |F

Cotton |20 |60 (20 |20 |60 (20 |60 |40 |-

Modal |40 |60 |- 100 |- - 40 |60 |-

Cotton/ 80 |20

modal - 80 |20 |- 40 |40 |20

*E — Excellent ; G — Good ; F - Fair

Among all the cloth diapers, cotton/modal diaper ranks
good in comfort, absorbency and softness. Cotton diaper
has good appearance.

4. CONCLUSIONS

The society move towards hygienic and less toxic products
which has increased the demand for anti-microbial textiles
that is effective and safe for humans. The results of this pa-
per clearly demonstrate that Cymbopogen citrates treated
samples has zone of inhibition against both gram-positive
and gram-negative bacteria. In both disc diffusion and par-
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allel streak method it was concluded that cotton/modal
fabric has good zone of inhibition for both gram positive
and gram negative bacteria. Among all the samples cot-
ton/modal fabric has good abrasion resistance and me-
dium bursting strength. The wear study results reveal that
cotton/modal diaper has good comfort and absorbency
when compared to diaper made of cotton and modal.
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