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ABSTRACT
extiles come to our help in every w a li of life, in either conspiriai 

of technical textiles are unlimited and the ideas often tevoLiitiohary. 
influenced by practicing medical professionals. Good hygienejb an 
directly aids in disease prevention or disease isolatiotUi.With 'tivo- 
viruses growing problems. Textiles being vulnerable to microm^^ttisi 
allergic reactioiis. The number of bio-functional textiles with ait ai 
the last few years. The awareness of health and hygiene foi^coni 
textiles. Whilst in the past it was predominantly technical textiles; 
protect against bacteria and fungi, now-a-days textiles worn close 
different applications as far as medical and hygienic tasks. Antimicr 
of microorganisms onto the wearer by creating a physical banie  
microorganisms. The various medicinal plants found in rrature~ exhibit

A new approach is made to make textile material antimicrobial using 
allergies. The'miracle plant', Indian Acalypha (Kuppivaeni) tvhich- 
chosen for the study. The plant extract was screened by quaUtafc 
principles. It involves the applications o f Kuppivaeni leaf extracts ( 
process conditions - pH, time and temperature.

The fabrics were treated with 50%, 75% and 100% concentiafions. Efc 
treated samples have been tested for activity as per AATCC147, AAT 
Fabric property tests for all treated and untreated samples were i 
"roperties. 100% treated fabric was found to be much softe* and its 
be other treated samples. Antibacterial and antimycotic tests w e i^  

samples. An attempt was also made to assess the healing activity 
and rashes.

Introduction

THE Population explosion and the enviionmental pollution 
in the recent years forced thcL researchers to find new health, 
and hygiene related products for the well being of mankind.' - 1 

The nuisance caused by microbes which are minute orgai^- 
isms, can be most dangerous for aeatiug harm to oUr' 
lifestyle. Over the past century, much focus has been placed'; -;*« 
on the sustainability of the earth's environment. This con* 
cem, accompanied by a recent boom in the interest of 
healthy living and consumers are very conscious o f tex tile ; 
that are hygienic. Clothing and textile materials are not only
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Basically, w ith a n ew  to protect the wearer and the textile 
substrate itself antimlaobial finish is applied to textile 
materials. Though the use of antiiracrobials have been knowir 
for decades, it  is oaly in the recent couple of years several 
attempts have been made on firtishing textiles with antirtdao- 
bial compounds. The co nsumers are now inaeasingly aware of 
the hygieidc life  style and there is a necessity and expecta­
tion for a wide lauigie of textile products finished with 
antimicrobial properties. A  wide palette o f antimicrobial com­
pounds is now in  use b"ut differ in their mode of action. Many 
commercial antiitiicobial agents are effective but they are not 
compatible with sKn and the environment. So, the rutural 
herbal products can be used for antimicrobial finishes since 
there is a tremendous source o f medidnal plants with antimi­
crobial composition to be the effective candidates in bringing 
out herbal textiles. The present research work aims at devel­
oping an eco-fiiendly natural antimicrobial finished from 
natural herb Indian Acalypha for textile application. The 
herb, has the remaxkatble properties of curing skin diseases 
like Syphilitic ulcer, bedsores, maggot infested sores and 
wounds, rashes and rh=eumatism. The Indian Acalypha extract 
(50%, 75% and 10fl7o respectively) are applied on cotton 
fabric in pad dry cure method. An attempt also made to assess 
the healing activity otf the Indian Acalypha treated shirt on 
skin allergies and rashres. An extensive study was conducted 
to assess the antimLcrobial effectiveness of the herb by 
employing standeird test methods and firuiings are discussed 
in this paper.

Experimental
Material

Cotton fabric with the count of 2x AO's and plain weave

Ethauiolic extracts of heib

was selected for the study. The fabric was desired, scoured 
and bleached prior to the .application o f finish.

AntimicTohial herb

Indian Acalypha (Kuppiv aeni) is the plant species chosen 
for the study. Fresh leaves; o f acalypha were shadow dried 
and made into a fine powder.

Finish Application

Ethanolic extracts of be-rb were applied to cotton fabric 
by dipping in bath at ML ratio 1:10. The fabric was then 
dried at 80”C for 10 minutes to remove the moisture. Rnally 
the fabric samples were tested for antimicrobial activity as 
per the standard test methods.

Standard quantitative test methods
Anti Bacterial Activity

AATCC-100-1998 (USA): Quantitative Assessment of An­
tibacterial finishes on tenctiles -  measures the degree of 
antibacterial activity - Agar diffusion Test

The 2'’x 2" Samples w ere prepared from the Indian 
Acalypha samples (untreated, 50%, 75% and 100% treated). 
500ml Elenmeyer conical fLasks containing 50ml of nutrients 
broth were prepared and rterilked  at 121°C for 15 minutes. 
It was then allowed to co>ol. The fabric samples were then 
transferred aseptically Lnt® the conical flasks respectively. 
These were incubated at 37 ”C for 24 hours in shaker at 
121rpm. After incubation their absorbance were measured at 
600nm.

AATCC-1A7-1998 (USA): Qualitative Antibacterial Assess­
ment of dhtiusible antiiba<teiial agents ("quick method”) -  
Agm diffusion Test

50ml o f nutrient agar was prepared and sterilized at
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C for 15 minutes. Petri plates were autoclaved in hot air 
A at 121 °C for 30 minutes. 20ral of Nutrient agar was 

jred into each of these plates and were allowed to 
lidify.

A series of 8 test tubes containing 4.5ml o f sterile water 
was taken. 0.5ml of culture from nutrient broth containing 
the 1007o treated samples was transferred aseptically into 
the first test tube. Serial dilution was canied out until its 
reduced dilution was 10'' (-8)

100 micro liters of 10 (-8) diluted culture was taken 
aseptically and poured onto the Petri plates. This was spread 
by using L rod. The plates were incubated at 3T°C for 16- 
18 hours. Similar procedure was carried out for untreated 
sample; sample treated with 50% and 75% and 100% 
concentrations.

Anti Fungal Activity
ATCC 30-1993: Antifungal activity. Assessment of tex­

tile material: mildew and rot resistance of textile mate­
rial - Agar Diffusion Test

500ml Plenineyer conical flask containing 50ml of PD 
broth was prepared and sterilized at 121“C for 15 minutes. 
It was then allowed to cool. The fabric samples were 
transferred aseptically into the conical flasks respectively. 
These were kept at room temperature for 3 days. Then the 
growth of fungi in the conical flask was observed after 3 
days.

Mycelia grovrth test;

50ml o f PD agar was prepared and sterilized at 121'’C for 
15 minutes. 20ml of agar was poured. Then the 1x1 inch 
fabric was placed on the agar. Then the mycelia growth on 
the fabric was measured.

Results and discussion
*ATCC-100-1998 (USA): Quantitative Assessment of 
intibacterial finishes on textiles - measures the degree 

of antibacterial activity -  Agar diffusion Test

Absorbance of the sample is directly proportional to the 
concentration o f the cells in the sample. The absorbance 
values of all five samples were compared. It was found that 
the sample treated 
with 100% concen- ra;
tration gives low  
absorbance value. 
Tlris indicates that 
the 100% treated 
samples do not 
support much the 
gro^vth o f bacteria 
compared to oth­

Sample

rlcie t e ^  at oOO

Indian Acalypha

Untreated sample 1.09
50% treated sample 0.93
75 % treated sample 0.87
too % gel treated sample 0.82

ers. The samples taken from the fabric treated with 75% 
concentration also gives low absorbance value when com­
pared to untreated sample.

AATCC-147-1998 (USA): Qualitative Antibacterial Assess­
ment of diffusible antibacterial agents ("quick method") 
- Agar diffusion Test

After incubation, the plates were observed for bacterial 
growth. Then the numbers of colonies were counted for each 
plate. This showed that 100% treated samples have got less 
number of colonies when compared to other samples.

Samples treated with 75% concentration also got less 
number of colonies when compared to untreated sample.

The results indicate that 100”fc treated sample do not 
support the bacterial growth to larger extent, where as 50% 
and 7 5% treated sample to a smaller extent when compared 
to untreated sample.

Antibacterial activity of Indian Acalypha leaf treated fabric

Untreated sample 50% Treated sample

75% Treated sample 100% Treated sample

AATCC 30-1993: Antifungal activity. Assessment of tex­
tile material: mildew and rot resistance of textile mate- 
rial-Agar Diffusion Test

It was found that there is no growth o f fungi in the 
conical flask containing 100% treated acalypha fabric. This 
indicates that 100% treated fabric giVK anti fimgal
finishing. There is some growth of fungi in..the cortical flasks 
containing 507o and 75% treated. aiWtjpha fabric when 
compared to 100% treated fabric. But there is less growth 
when compared to untreated fabric. This indicates that other 
treated fabric also has better anti fungal activity'.



AATCC 30 tests for Indian Wcalypha MYCELIAL GROWTH (AFTER 4 DAYS)

■  Untreated Sainpk

■  50% Concaunued 
Sampk

G 75% Concentrated 
Sarifilc

G I 005t! Concentrated 
Simj.'b

Mycelia growth test:

Mycelia growth test (acalypha)

Sam ple Ind ian  Aca lypha  

Z days 4 days

Untreated saimple 6 mm 9 mm
50% treated sam ple 4 mm 5 mm
75% treated sam ple 2 mm 4 mm
100% treated sample 1 mm 2 mim

MYCELIAL GROVtfTH (AFTER 2 DAYS)

M Untreated Snnpie

■  50'S’ Contatnnaied 
Sanipfcn  15% Coweiitrated 
Sailpfc

□  100% Cortciteied 
$arif>le

B C 

SAMPLES

W ear sam p le  s tu d y

The garment Men's Shirt was: especially developed for 
controlling the skin rashes and itching and ringworms in the 
internal body parts like neck, arms and elbows. As per the 
questionnaires filled by the weaien" and the comments stated 
by them, it  was understood that -the garment did not cause 
any rashes, irritatiorrs or allergies to the body. They stated 
that the-handle o f the garment was very soft and also curing 
and reducing skin rashes and itc hing day by day.

Indian Acalypha treated prodvuct- men's shirt

There is a reduction in tlte growth of mycelia in all the 
treated samples when compared to untreated fabric samples. 
The 100% treated sample shows maximum anti fungal 
activity than others.

Mycelia giovrtrh measurement

Skin allergies- wear study - reesults

Before After



Wash Durability of FLnl shes

The antimicrobial activity of the finished samples was 
evaluated for fastness to washing after different wash cycles. 
The fiiushed samples were: washed using the standard deter­
gent (17o owf) and sodjiim carbonate (1% owf) at 40C. The 
antimicrobial activity was assessed after 10,15,20,25 washes 
by challenge test. The washing fastness tests carried out 
revealed that 50% concentration of all the samples lasted for 
15 washes, 75% concentration samples lasted for 20 washes 
and 100% concentration o f  all the treated samples stood for 
about 25 washes. I t  is observed that the activity diminished 
gradually as the number o f wash frequencies increase.

SAM PLE After 10 W uhes A f t e r  ZO W ash es A f t e r  3 0  W a «h e »Indian Acaly-ph^ Indian A c a ly p h a Indian A c a lyp A a

u n t r e a t e d ' 16 23 _50% CONC. 7 10 1375% CONC. 5 8 n100% CONC. 4 5 7
Conclusion

This research work has given a new idea in finishing of 
cotton with herbs for aintimicrobial activity (Indian Aca- 
lypha). The antimicrobiial activity on cotton has added a 
colorful feather to cotton finish. From the studies conducted 
Indian Acalypha is foiimd to contain active antimicrobial 
substances that can control the growth o f microbes and also 
curing skin rashes and itching .100% treated samples exhib­
ited maximum antimiciofcial activity in all the tests. The 
treated fabric is found. t «  be very hygienic with less fungi 
and bacteria as well as rmaking the cloth much softer than 
before. The Finish is cos-t effective and eco-friendly. It will 
also lay the foundation for medical textiles, where re­

searches can be carried out *on the applications of Indian 
Acalypha-finished cotton for remedies of various skin dis­
eases. Apart, the study wilH surely enhance the export 
quality of cotton fabrics especially when Indian exporters 
face tough competition after globalization. In a nutshell this 
study has opened doors for pr oduction o f better eco-friendly 
medically treated cotton fabrics.
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