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1. INTRODUCTION


The textile industry is challenged by the presence of micro organisms and the negative effects they cause. Deterioration, defacement and odors are all dramatic effects that occur from the microbial contamination of woven, non woven, knitted and composite fabrics. Fabrics can also act as a “harbor” as most offer ideal environments for medically significant microorganisms. The ability to make textiles resistant to microbial contamination has advantages in many applications and market segments. This is especially true in medical markets where engineered textiles have already contributed a degree of aseptic sophistication to historically used materials. Textiles used in medical applications have unique microbial problems and their control is a complex chemical, physical and microbiological task. Use of woven and non woven and composite fabrics in the United States medical community has greatly expanded in recent years as evidenced by the fact that over half of the drapes used in surgery are nonwovens or knitted fabric, deliver Parthiban (2010). Test data generated with knitted fabrics generally support the fact that these materials contribute positively to the reduction of microorganisms in the medical environment. This contribution has been part of the medical community’s awareness of the benefits of and the actions aimed at improving the hygienic nature of their environment as they take steps towards asepsis. A wide array of uses has led such materials into end uses where microbiological problems are no longer simply questions of biodeterioration. The problems caused by microorganisms in these uses have extended the needs of antimicrobial treatments to controlling organisms that cause unsightly staining, odours and reduction of organisms such that the fabrics are not considered harbors or transmission substrates for infections organisms, define Sun et al (2010).


Micro organisms, their body parts, metabolic products and reproductive parts cause multiple problems to building materials and furnishings. They are human irritants, sensitizers, toxic response agents, causers of disease and simple discomforting agents. Clearly micro organisms are the most potent pollutants in the indoor environment, on our clothes and our furnishings, medical care facilities, schools, hotels, residences, food storage areas and manufacturing facilities, Such as electronic food, pharmaceuticals and other at risk material production areas need to have a reaction plan for avoidance and control of airborne and surface sourced microbial contaminants. Strategies for control of microbes must exist for garments, beddings, linens, wipes, surgical fabrics and other textiles used in healthcare operations and construction materials.

The human symptoms of building sourced microbial exposure involve an array of physical and systemic reactions affecting the skin, mucous membranes, eyes, upper and lower respitory tracts and muscles. All affect productivity, health costs, and well being. Similarly microbes sourced from textile reservoirs can cause these same effects says Anand (2010). 


Recently, there has been upsurge interest in apparel technology all over the world for much demanding functionality of the products like wrinkle resistance, water repelling, fade resistance and resistance to microbial invasion. Among these, development of anti microbial textile finish is highly indispensable and relevant since garments are in direct contact with human body, remarks Sasthianarayanan   et al (2010).


Several challenges have been created for apparel researches due to increasing global demand in textile. There fore, textile finishes with added value particularly for medical cloths are greatly appreciated and there is an increasing demand on global scale. The people are aware of hygienic lifestyle and there is a necessity of textile product with antimicrobial properties, tells Thilagavathi and Kannaian (2010).


Greater interest has emerged in the field of apparel technology using natural application, on account of their compatibility with deodorizing properties; define Lee et al (2009). There is a growing tendency all over the world to shift from synthetic to natural based products, opine Changaiah et al (2010). Hence for antimicrobial finish there is a need for natural antimicrobial agents. Nature has bestowed on us a rich botanical wealth. Traditional medicinal systems, like the Ayurveda and siddha mention the use of plants in treatment of various human ailments. India has about 45000 plant species and among them, several thousands have been claimed to possess medicinal properties. Currently, ecological considerations are becoming important factors in the selection of consumer goods, all over the world due to the population of many synthetic dyes which lead to various harmful by products the manufacture. The number of previous studies has described the characterization, purification and application of natural dyes and the present investigation has focused on the use of natural dyestuffs as antimicrobial. Many plants traditionally used in dyeing are credited with medicinal properties.


Honey has been used for 5000 years to burns, caught and ulcers. It is a natural antiseptic and makes a good salve for burns and wounds. Honey’s hogh sugar content kills many kinds of bacteria, including some antibiotic resistant germs. Honey also forms a moist environment, which speeds healing of wounds and minimizes scarring. Even up to the Second World War, honey was being used for its antibacterial properties in treating wounds. The use of honey as a wound dressing material, an ancient remedy that has been rediscovered, is becomes of increasing interest as more reports of its effectiveness are published. The clinical observations are recorded, are that infection rapidly cleared, inflammation, swelling and pain are quickly reduced, odour is reduced and healing occurs rapidly with minimal scarring. The antimicrobial properties of honey prevent microbial growth in the moist healing environment. Unlike other topical antiseptics, honey causes no tissue damage. Honey is particularly useful in treating all kinds of burns and wounds that have been there for a long time due to disease, eg diabetes, insect bites and skin diseases. Apart from honey, the bee hive is also well known for its anti bacterial property and wound healing property. (www.honeyo.com)


Honey has been used for centuries as a popular “home remedy for wounds and ulcers”. Recent research has shown that it has antibacterial properties, as well as anti- inflammatory and analgesic properties. There are indications that the anti-inflammatory properties of honey and bee hive. 
Hence an attempt has been made to study the “The Effect of Beehive Extract on Cotton Bamboo Knitted Fabrics” worked with the following objectives

· To knit single jersey fabric using the Cotton bamboo blended yarn.

· To optimize parameters for antimicrobial finish.

· To finish on cotton bamboo knitted fabric with beehive extract.

· To evaluate effect of antimicrobial property on cotton bamboo knitted fabric.

2. REVIEW OF LITERATURE
The review of literature pertaining to the study on “Effect of Beehive Extract on Cotton Bamboo Knit Fabrics” includes the following:
2.1. Cotton


2.1.1 Properties


2.1.2 Uses of Cotton

2.2 Bamboo

2.2.1 Introduction

2.2.2 Properties of Bamboo

2.2.3 Advantages of Bamboo

2.3 Bee Hive


2.3.1 Properties of Bee Hives


2.3.2 Types of Natural Beehives

2.4 Finishing


2.4.1 Antimicrobial Finishes


2.4.2 Importance Of Anti Microbial Finish

2.4.3 Types of Antimicrobials

2.4.4 Antimicrobial Finishing Methodologies

2.4.5 Testing Methods for Antimicrobial Properties

2. REVIEW OF LITERATURE

2.1. COTTON


Cotton is widely used textile fiber. It is a fiber that grows from the surface of seeds in the pads or bolls of a bushy mallow plant, states Corbman (2006). Cotton accounts for half of the world’s consumption of fibers and its likely to remains so owing to many of its innate properties and for economical reasons. Cotton is madeup of natural cellulose containing carbon, hydrogen and oxygen otherwise known as polysaccharides, reveals Brown (2008). This fibers anchored to the seeds serve to accumulate moisture for germination of the seeds and provide body, bulk and lightness to be easily blown over to distant place for plant reproduction by a natural process putforths Ghosh (2003).

It has a long and fascinating history remarks Malik (2007). The origin of the word “cotton” and the date when it was first used in its present meaning are somewhat uncertain. At first it meant merely a fine textile, and the world was broad enough to include flax. “The Sanskrit word karpasal, usually rendered cotton is connected with the Greek and Latin karpasi and carbasus, but meant originally Spanish flax”. The “English word cotton came from Arabic word qutun or kutun    [www.fiber2fashion .com] .Cotton is the oldest fiber used for textile purpose. In the tropical countries, it is the most important fiber. China and Japan introduced cotton from India, only in 800A.D but extensive cultivation was started only from 1300A.D England manufactured from 1600 A.D. 


At the same period cotton was cultivated in America, opines Shrivelkela (2004). According to Thomas (2006)  cotton was being grown, spun and woven into cloth 3000years B.C. at about the same time, natives of Egypt’s Nile valley were making and wearing cotton clothing. Arab merchant brought cotton cloth to Europe about 800 A. D.The oldest known “cotton yarn” was produced in Pakistan 3000 years ago. Now, it was cultivated in almost every country in world having a mild climate, suitable for cotton cultivation, reveals Kaplan (2005)

2.1.1 PROPERTIES


Cotton fiber has many qualities that make it the best choice for clothing. It is a natural fiber and it is harvested from the cotton plant. The properties of cotton are many – it is soft, versatile and strong – to mention a few. These qualities make it deal for clothing and many other items. In fact, no other material is quite like cotton. According to Hall (2004) cotton is defined as white fibrous substance covering seeds harvested from cotton plant. The strength of the fiber increases at higher humidity or at higher moisture. In general, the textile strength increases up to a relative humidity of 60% and then it remains mostly constant.


Mostly cotton fibers have 8.5% of the moisture but it has ability to absorb 15 – 20% of the moisture. Due to this property it takes time while drying expresses Gupta (2005). Cotton fibers have the ability to conduct that energy, minimize and destructive heat accumulation. Thus they can with stand hot ironing temperature. Excessive application of heat energy causes the cotton fiber to char and burn, without any prior meeting view Gohl and Vilensky (1999). It is more or less twisted on its longitudinal eves which can not seen from outside is called convolution. The twist in the fiber does not to be continuous in one direction (i.e.) if it first right direction then left direction. This property of cotton fiber helps in spinning [textile article and product review, 2008].


Cotton can be easily dyed with basic dyes and natural dyes. It has a swelling capacity regarding aqueous solution. It is a resistance to moth and also non – allergic to body, states Gienanat (2006). Physically the individual cotton fibers consist of a single long tubular cell. Its length is about 1200 – 1500 times that its breadth. Length of cotton fiber various from 16mm to 52mm depending upon the type of cotton. Indian cotton 16 – 25mm; American cotton 20 – 30mm; Sea Island 38 – 52mm; Egyptian cotton 30 – 38mm [www. Articles.texile.com]. 

2.1.2 USES OF COTTON

Cotton can be used extensively in apparel fabrics for men’s, women’s, house hold fabrics like bed sheets, towels, drapery, rugs, carpets. Cotton can also be used in industrial thread automobiles, bags, shoes and medical supplies and equipments. [ www.fiber2fashion.com]


It has been of service to mankind for so long that is versatility is almost unlimited and new uses are constantly being discovered. It can be depended onto serve many purposes. Not only is cotton a textile fiber. Cotton can be  woven or knitted. It can also be turned into flannel, corduroy, muslin, a variety of other fabrics used so universally that the American cotton council uses “The fabric of our lives” as a tagline [www.wisegeek.com].


Cotton also used to make fishnets, coffee filters, tents, gun powder, cotton paper and in book binding. The first Chinese paper was made of cotton fiber. Fire hoses were once made of cotton, explained Meenakshi (2009). According to Kothari (2000) cotton also finds special applications in medical and surgical products like hydrophilic fibers. Cotton can be used as gauze bandages, tampons or sanitary towels, cotton swap, gloves and caps.
2.2 BAMBOO

2.2.1 INTRODUCTION

Bamboo is a unique biodegradable textile material. Bamboo comes from nature and returns to nature. It is praised as natural, green and eco friendly textile material of 21st century. Bamboo can thrive naturally without any pesticide. It owns a unique anti bacteria and bacterio static bio agent called “Bamboo kun”, quote Parameswaran (2011). Bamboo fibre is a regenerated cellulosic fibre, claimed to have natural antimicrobial property, reveals Basu and Balasubramaniyan (2007). Bamboo is a plant, commonly grown in Asia. It is a type of grass with a hard woody, hollow stem. There are several varieties of bamboo; some are as short as one foot (30cm) in height while others can grow as ten times that size. Bamboo is a beautiful landscape plant and is often used to create a privacy screen. Bamboo is a natural textile made from the pulp of the bamboo grass. Bamboo comes from a long way. It has been in china and Japan for a very long time. As early the Shang Dynasty (16th – 11 century BC), the Chinese used bamboo for making household articles and weapons. Bamboo was closely connected with the daily lives of people in ancient china. They used bamboo to make tiles, paper, crafts, hats, rain caps and shoes. (Bamboo- loz.com). According to Textile Excellence (2007), China is known as the kingdom of bamboo because it has the maximum bamboo of any countries in the world. It is also widely available in Japan, India and other countries. India is one of the largest producers of bamboo in the world next to China and Brazil.
2.2.2 PROPERTIES OF BAMBOO

Bamboo is praised as a cellulosic fibre obtained by regenerating cellulose extracted from the bamboo plant. It is eco friendly bio degradable having anti microbial, bacterio static and deodorizing properties. This fibre has high comfort values and can absorb moisture, Pointouts Nerkar and Karnad (2011).

Bamboo possesses excellent physical and mechanical properties by weight it is stronger than steel, high lights Gayathri and Bala (2006). It has many excellent properties that make it ideal for processing into textiles. The yarn and cloth made by bamboo fibres are labeled as first quality in all aspects of quality standards. The fabric is highly versatile. Bamboo fibres are the newest thing to hit the textile arena. Bamboo is now being made into a fibre that has wonderful characteristics reveals, Devi et.al (2008).

It has a strong durability, stability and tenacity. It stands abrasion and possesses the qualities that make it perfect to spin. It has good hygroscopic properties. It is 60% more hygroscopic than cotton. It has unique ability to breathe and it is very cool, because the cross section of the bamboo fibre is filled with various micro gaps and micro holes. The bamboo has much better moisture absorption and ventilation point out Gomathi and Manoharan (2009). It allows the body to breathe the absorbs sweat in a split second. Apparels made from bamboo fibres lowers temperature of human body approximately 1-2 degrees than normal apparels is hot summer and can kill odour causing bacteria put forth Sheshachala  et al (2008). A bamboo T- shirt keeps the skin comfortable rather than sticky in summer weather.
2.2.3 ADVANTAGES OF BAMBOO

As one of the most sustainable resources, bamboo gross grows naturally without the need for irrigation, fertilizer or pesticide. Bamboo plants absorb five times the amount of carbon dioxide a primary green house gas and produces about 35% more oxygen than an equivalent stand of trees ( organic clothing.blog.com). It can absorb 3-4 times more water than the traditional cotton fabric with out sticking to the skins. Textile made from bamboo yarn rank among the bio functional textiles that can support the general well being. Because of its deodorizing properties, it also makes the fabric ideal for cloth nappy making, says Devi et.al (2007).


The apparels made from bamboo fibre can prevent microbes, thus lessening the harm to human body to the maximum extract. This antimicrobial nature is suitable to make summer clothing especially for the protection of sports person and children from microbes. [New cloth market review (2009)] 

2.3 BEE HIVE


Bees are insects that are closely related to ants and wasps and are present in almost all continents, expect Antarctica. There are around 20000 species of bees, which are spread across the globe. The flying insects play the role of pollinators in every eco system which has flowering plants. Apart from pollination bees are also known for making honey and bee wax, comment Evans (2007).


Natural bee hives, which are also known as nests, in which bee live, store honey and raise their young ones. These beehives consist of densely packed hexagonal cells made of beeswax. Usually bees make their nest in any enclosed empty space, like the hollow in a tree, an opening or a wide cracking the walls, ceilings, and foundation of buildings. These insects can also build nests in the attic or trees near the house.


 A beehive in an enclosed structure in which some honey bee species of the subgenus Apis live and raise their young. These men – made structures are typically referred to as bee hives. Several species of apis live in hives, but only the western honey bee ( Apis mellifera) and the eastern honey bee (Apis cerana) are domesticated by humans. Natural beehive is comparable to a bird’s nest built with a purpose to protect the dweller view, Johnson et al (2005).


The nest is composed of multiple honeycombs, parallel to each other, with a relatively uniform bee space. It usually has a single entrance. Western honey bees prefer nest cavities approximately 45 liters in volume and avoid those smaller than 10 or larger than 100 liters. Western honey bees show several nest site preferences the height above grounds is usually between 1 metre (3.3 feet) and 5 metres (16 feet), entrance positions lend to face downward, equatorial – facing entrances are favored, and nest sites over 300 metres (980 feet) from the parent colony are preferred. Bees usually occupy the nests for several years. Honey combs are attached to the walls along the cavity tops and sides, but small passageways are left along the comb edges. The basic nest architecture for all honey bees is similar. Honey is stored in the upper part of the comb; beneath it are rows of pollen storage cells, workers brood cells, in that order. The peanut shaped queen cells are normally built at the lower edge of the comb, indicate Price et al (2010).


In the wild, honey bees naturally seem to like nest in the cavities of trees or caves. In doing so, they manage to reproduce and establish new colonies to continues generation of bees. The honey bees make their own combs with a structure and cell size demand by the bees to be appropriate for larvae and storing the honey. They will then eat the honey they have stored in the honey combs during the winter months, reveals Rose (2010).

2.3.1 PROPERTIES OF BEE HIVES

The often smooth the bark surrounding the hive entrance, and the cavity walls are coated with a thin layer of hardened plant resin called propolis, reveal Romoser et al (2009). Propolis starts as the sticky resinous sap which seeps from the buds of certain trees and oozes from the bark of others. The bees gathers this “ bee glue” and carry it back to the hive where it is blended with wax flakes secreted from special glands on the underside of the bees abdomen. Propolis is used to line the interior of brood cells in preparation for the queens laying off eggs. With its antiseptic properties it a hospital clean environment for the rearing of brood. Propolis is a very complex mixture that varies according to the source it comes from. At least 180 different compounds have been identified so far in the propolis. A broad analysis reveals approximately 55% resinous compounds and balsams, 30% beeswax, 10% ethereal and aromatic oils, and 5% bee pollen. Many flavonoids contribute to propolis have a great deal to do with its antibacterial qualities.


Propolis offers antiseptic, antibiotic, anti fungal and even anti viral properties. It is often called “Russian penicillin” in acknowledgement of the extensive research that been done by the soviets. One of the most valuable properties of all the natural beehive products is that they exhibit true immune stimulating characteristics. Propolis, being a natural antibiotic works against harmful bacteria without destroying the friendly bacteria your body needs. Propolis has been proven effective against some strains of bacteria that resist chemical antibiotics. (www.medibee.com)

2.3.2 TYPES OF NATURAL BEEHIVES

According to Whitmer (2008) approximately 20000 different species of bees exist world wide occupying every habitat that contains flowering plants. Bees live in a symbolic relationship with flowers, having evolved a long tongue or proboscis for lapping up nectar. Many bees are social insects, living and working together in highly organized colonies or communities. They live in various kinds of natural habitations called hives or nests. 

· HOLLOW TREES

Feral or wild apis mellifera honey bees are eusocial, meaning they live in large, well organized colonies employing a strict division of labor in regards to building and maintaining hives and carring for offspring. Commonly building their hive in hollow trees, they are cavity dwellers, a characteristic that makes the species easily domesticated. In the wild, they will seek out an enclosed space with a capacity of 15 to 100 liters in which to build their hive. Once the bees have selected a suitable tree with a hollow trunk high enough off the ground to deter honey hunters and with a south facing, downward pointing entrance, they set to work preparing their new hive. The bee strip off outer layer of bark to smooth the walls, then seal and coat with propolis or “bee glue” from tree and plant resins in operation for building wax honey combs( www.beearticle.com)

· UNDERGROUND TREES

Bumblebees, of the genus bumbles, prefer to locate their natural beehives underground, usually in abandoned animal burrows and tunnels. After emerging from hibernation in the spring the queen bumblebee will select a hive site, as bumblebees only use a nest for one year. She will line the hole in the ground with dry grass and moss in preparation for the first brood of worker bees. The workers will sometimes build a wax canopy over the hive entrance to deter their predators mainly skunks. (www.biohoney.com). 
2.4 FINISHING

In textile and garment world, finishing plays a vital role for quality improvement. Nowadays textile finishes not only enhance the feel and drape of fabrics but can also provide extraordinary properties like making it antimicrobial in nature, printouts Srivastava (2011). The aim of textile finishing is to render textile goods fit for their purpose or end use. This is achieved by subjecting them to various processes, which follow preparing (scouring, bleaching etc) dyeing or printing and which can be classified according to the purposes of enhancement organdie, luster, crease- resistance, filling, softness, proofing tells, Wingate (2008). According to Gopalakrishnan (2006), finishing is the treatment of fabrics that produces finished textile goods. Finishing is one necessary aspect that gains good appearance and feel of the garment. Finishing, the final step of the chemical processing is carried out to improve the aesthetic appeal of the ready to use product. A piece of fabric which has been subjected to pre – treatment, dyeing and printing processes is almost impossible to sell if measures to correct the handle are not taken. Finishing is not only what catches the eye, but the feel and touch that the treated material imparts, state Sundar and Sivakumar (2008). Finishes enhance the beauty and attractiveness of a cloth and cover defects appeal to the eye. Finishes that add weight, body or warmth to a cloth appeal to the sense of touch.    [ www.textilearticle.com].

2.4.1 ANTIMICROBIAL FINISHES


Textiles have always played a central role in the evolution of human culture by being at the fore front of both technological and artistic developments. The protective aspects of textiles have provided the most fertile ground for innovative developments. Hygiene has acquired importance in recent years. Odour has become an important factor. Unpleasant odour can arise from the acquisition of a variety of compounds produced in bodily fluids such as perspiration. Consumers are therefore looking for solutions to odour and microbial problems and the unique benefits provided by antimicrobial finishes explain Agarwal et al (2012). Micro organism growth is one of the factors that have resulted in the development of antimicrobial finishes. Microbial infestation posses danger to living and non living matters. Micro organisms cause problems with textile raw materials and processing of chemicals, wet processes in the mills, goods in storage etc. Obnoxious smell from the inner garments such as socks, spread of disease, staining and degradation of textiles etc, are some of the detrimental effects of bad microbes. The consumers are now increasingly, aware of the hygienic life style and there is a necessity and expectation for a wide range of textile products finished with antimicrobial properties quote, Gupta (2009).

2.4.2 IMPORTANCE OF ANTI MICROBIAL FINISH


Textile materials and clothing are carriers of micro organisms (bacteria and mold fungi) that may be disease producing (pathogenic) and odour generating. Textile materials are also media for growth of micro organisms and may cause problems to the wearer. Skin infection and athletic foot are well known examples. Textiles in hospitals and hotels may be responsible for cross infection or transmission of dermal diseases. Post operative sepsis and delayed headings are the consequences of cross infection. Avoidance of cross infection for burn patients is vital. View Shan and Kanna (2006). Over the years the focus on textile garments have shifted from general to specific applications. More functional requirements are concentrated in the production of garments. One such is microbial finishing to textile garments. Many exporters now used this treatment in almost all the garments. We can safely say that microbial problems associated with textiles range from control of germs on surgical fabrics. To control of microbial levels on wet wipes, filters, towels, baby diapers and apparel fabrics problems show up in the form of degradation defacement, odour and health related problems, expresses Sampath (2003). There are numerous ways to attack microbial related problems. Many times the problems can be eliminated by proper choice of fabric composition. Also the use of sterilization procedures and carrier packaging has been widely employed to minimize microbial contamination. However, when these methods have not been appropriate, treatment of the fabric with an antimicrobial agent is an approach that has proven successful. Today in the era of eco friendly operation and use, it has become very importance for human being also to live in a world of hygiene and freshness, state Pardeshi and Sujuta (2003).
2.4.3 TYPES OF ANTIMICROBIALS

The antimicrobials are two types namely leaching and non – leaching type.

· Leaching type


The leaching type antimicrobial is not chemically bonded with the fabrics and can be removed by contact with moisture. The mechanism involved in this type is to poison the micro organisms. Such chemicals have been used for decades in agricultural applications. Besides affecting durability, teaching technology has the potential to cause a variety of other problems when used in garments. These include their negative effects since, they can contact the skin and affect the normal skin bacteria, cross the skin barrier, and cause rashes and other skin irritations. It is effective for single use and loses its effectiveness on subsequent washing.

· Non – Leaching Type


The non – leaching types of antimicrobial agents are chemically bound to the surface of the textile materials and thus do not lose their effectiveness by becoming depleted nor they cause harm to anything other than micro organisms. These agents do not lose their effectiveness even on repeated laundering. These additives are photo stable, heat and chemically stable inorganic substances such as triclosan based polychlorinated phenols, phenoxy compounds, polyhexamethylene biguiamide hydrochloride or trichlorohydroxy biphenyl ether type.


Antimicrobial finish inhibits action of / or kills micro organism. It includes 3 main categories. Viz (i) Rot proofing: A microbial finish applied to protect against physical deterioration in either long or short term, (ii) Hygienic finishes: these are concerned with control of infection and unwanted bacteria; a specialized development is the prevention of dust mites, and (iii) aesthetic finishes: these are used to control odour development and to prevent staining.

2.4.4 ANTIMICROBIAL FINISHING METHODOLOGIES


According to Malik et.al (2011) the finish can be applied on the substrate by any one of the following methods.

· Pad application 

· Exhaust application

· Spray application

· Dip and dry application
· Pad Application


In pad application, prepare the dye bath in the required amount then immense the fabric in the solution and then pad it in padding mangle. Padding mangle can be done by various processes, which are as follows:

· Pad dry bath method

· Pad dry steam method

· Pad dry cure method

Exhaust application


In exhaust application prepare the dye bath in the required amount and treat the fabric in the solution for a given time. Exhaustion application is done in jet, jigger drum etc.

Dip and Dry Application


In dip and dry application dye is applied on the substrate by dipping the fabric in dye bath, this application being a temporary application. The substances can also be applied by directly adding into the fiber spinning dope. It is claimed that the commercial agent can be applied online during the dyeing and finishing operations.

2.4.5 TESTING METHODS FOR ANTIMICROBIAL PROPERTIES


The tests done to evaluate antibacterial textiles can be divided into two types agar based zone of inhibition tests and bacteria counting tests. In the agar tests a swatch of textile placed onto a dish of nutrient agar and suspension of bacteria inoculated on the textile. The dish is then inoculated at 37oc for 1 – 2 days. An effective finish with prevent growth of bacteria on the textile surface reveals Khanna (2010)


Bacteria counting tests such as AATCC test method 100 are technically more difficult and time consuming. However they give a quantitative assessment of the efficiency of an antimicrobial treatment. In this test a swatch of damp textile is inoculated with a bacterial suspension in aqueousuntrient solution. After inoculating for 24 hours textile is treated with a neutralizer to stop the bacterial action, the surviving bacteria are then counted tells Alat (2009).

3. EXPERIMENTAL PROCEDURE
The methodology related to study is presented under the following headings.

3.1. Selection of the yarn

3.2. Knitting


3.2.1 Selection of knit


3.2.2 Selection of machine


3.2.3 Method of knitting

3.3pretreatment of the fabric

3.3.1Scouring and Bleaching

3.4. Selection of antimicrobial source



3.4.1 Bee hive



3.4.2 Extraction of antimicrobial source



3.4.3 Pilot study




3.4.3.1 Optimization of source extraction




3.4.3.2 Optimization of extracted solution concentration




3.4.3.3 Optimization of finishing temperature




3.4.3.4 Optimization of finishing time




3.4.3.5 Nomemclature

 

3.5. Selection of finishing technique


3.5.1Dip and dry method
3.6 Actual application

3.7 Evaluation

3.7.1Subjective Evaluation 

3.7.1.1 Visual inspection

3.7.2Objective Evaluation



3.7.2.1 Fabric weight 



3.7.2.2Fabric thickness



3.7.2.3 Bursting strength



3.7.2.4 Abrasion resistance

                  3.7.2.5 Fabric crease recovery

                  3.7.2.6 Drapability

                  3.7.2.7 Absorbency Test 




3.7.2.7.1 Drop Test




3.7.2.7.2 Sinking Test




3.7.2.7.3 Wicking Test



3.7.2.8 Stitch Density




3.7.2.8.1 Wales per Unit Length




3.7.2.8.2 Coarse per Unit Length 


3.8 Antimicrobial Test



3.8.1 Shake Flask Method


3.9 Statistical Analysis



3.9.1 Paired t Test

3. EXPERIMENTAL PROCEDURE

3.1 SELECTION OF YARN


Cotton and bamboo yarn have good strength and anti bacterial property. It is also having suitable properties for making summer clothing and sport clothing especially with protection of human skin against damages of microbes. These unique features of cotton and bamboo fiber had been the rationale behind the selection of cotton and bamboo blended yarn. [www. Fibre2fashion.com].The selected yarn was cotton bamboo blended in the ratio of 50:50.The yarn count was 30s (Appendix -I) .The selected yarn was purchased in Pallava Textiles.

3.2 KNITTING

Knitting is the second major method of fabric construction. It is the production of fabric by forming loops with yarn, state Padma and Subramaniyam (2003). When one loop is drawn through another loops stitch is formed say Srinivasn et al (2000). Knitting is fabrication processes in which needles are used to form a series of interlocking loops from one or more yarns or from a set of yarns, express Bracken and Burry (1999). As pointed by Klinger (2001) knitting produces elastic goods which are of good fitting and great comfort. In view of this fact, the investigator decided to knit the selected cotton, bamboo blended yarns. 

3.2.1 Selection of knit



Most single jersey fabric is produced on circular machines whose latch needles cylinder and sinker ring revolve through the stationary knitting cam systems that together with their yarn feeders are situated at regular intervals.The plain knit can be produced in flat knit or in tubular form. The knitting is done with row of latch or a beard needle arranged in a linear position on a needle plate or in circular position on a cylinder, putforths Singh (2004). It is plain single knit structure with face loops on one side and back loops on the other. The structure is produced when all the needles of a single bed machine knit at each feed. This structure can be technical face or technical back tells Anbumani (2007). Cotton and bamboo blended yarn has wide acceptability in making knitted goods. Based on this property, plain knit (single jersey) knitting method was selected for this study.

3.2.2 Selection of machine


The circular knitting machine has needles arranged in a circle on a rotating cylinder and the resulting fabric is formed into a tube and produces weft knits exclusively, say Collier and Tortora (2001). Production of circular knit machines depends on the quality of raw material, machines capacity, maximum circumferential speed and the numbers of feeders remarks Vartak (2002).


Circular knitting machines are highly productive with little time required for preparation and maintenance. Circular knitted fabrics cover the sphere of out wear, underwear and sportswear views Vishwanathan (2004). Considering the above facts circular knitting machine was selected for the study, which consists of 320needles, 10 gauges and 14 dia.

3.2.3 Method of knitting


The plain knit fabrics will be a simple circular weft knitting machine. Yarn supply is in the form of cones / cheeses. Depending upon the number of yarn feeds on the machine the numbers of cones are creeled.


At one side (right hand side) driving arrangement clutch, brake, stop motion, controller, hand turning, wheel etc., provided. The yarn is guided through porcelain guides and stop motion up to the feed point. The knitting elements like latch needles in the cylinder and sinkers in the sinker rings are provided. The knitted fabric from inside of the cylinder is taken down on the fabric collection roll put forth Spencer (2005).


Considering the facts the selected 50:50 cotton / bamboo blended yarns were wound on the cones and inserted in the circular knitting machine. The yarns were laid on the needle shank below the hook and curved by the looping wheel sinkers. The sinkers were disengaged from the needles and consecutively displace the loop upwards along the needle shank, as pointed by Shim, et al (2006). The landing and knock over wheel sinkers drew the loops by junctures. The new loops were passed through the old loops from the back side of the loops to the front. Then the old loops were casted off and new loops were formed and drawn off. Following the above process about five kilograms of fabric was knitted. 

3.3 PRETREATMENT OF FABRIC

3.3.1 Scouring and Bleaching


Scouring and bleaching are the main treatment like colouration, printing and finishing. As knitted fabric have relatively more open structure than woven fabrics, it is sufficient to have a single stage preparatory process. Therefore knitted the fabric bamboo cotton was subjected to single stage scouring and bleaching using caustic soda and hydrogen peroxide in the same bath. The bamboo cotton was treated with the caustic soda and hydrogen peroxide combination at boiling condition for one hour in the material liquor ratio of 1:10 and temperature was maintained at 600 c to complete scouring and bleaching as a single process (Appendix II). 

3.4 SELECTION OF ANTI MICROBIAL SOURCE
3.4.1 BEE HIVE


Honey is known for its wound healing and disease curing properties. It has been used in modern medicine and Cosmetology. Traces of honey is likely to observed in beehive which will also hold back the medicine properties. Review has revealed the facts on the useage of crushed beehives to heal small wounds and boils. Natural bee hive can be used for antimicrobial finishes as there are tremendous medicinal properties with antimicrobial composition which are eco – friendly and able to inhibit or destroy pathogens without toxic impact on the host cells. Following were the reasons behind the selected of beehives as source for antimicrobial activity. (www.beehive.com)

3.4.2 EXTRACTION OF ANTIMICROBIAL SOURCE


Extraction refers to separating the desired material by physical and chemical with the aid of solvent. According to Kavitha et al (2006), extraction can be done by four methods namely aqueous, alcoholic, alkaline and acidic. According to Sreenivasa et al (2007) alcoholic extraction using ethanol is more effective to extract the active ingredients of the natural antimicrobial sources. Thus the collected beehive sources were extracted by the alcoholic extraction. The investigator tried 100ml of ethanol for extraction and the crushed beehive was soaked in 100 ml of ethanol, it was left closed for 24 hours so that the ethanol takes the active components of the beehive. In which 10g, 20g of bee hive was soaked in 100ml, 200ml of ethanol for a period of 24 hours. Then, it is filtered using waltsman filter paper. Dilute solutions of bee hive is applied on the cotton bamboo knitted fabric. 

3.4.3 PILOT STUDY


The success of research mainly depends upon the steps or necessary action taken by the researcher in the initial stage remark Ramesh et al (2007). Therefore the pilot study was planned and executed to optimize the procedures. Gopalakrishnan (2008) tells the pilot study helps in knowing the overall outcome of the study when tried in a small quantity. It acts as a base for the main study.

3.4.3.1 OPTIMIZATION OF SOURCE EXTRACTION


The selected source was extracted at three different concentrations such as 10 per cent, 20 per cent, and 30 per cent. The 10gram of source was mixed with 100ml of appropriate solution for 10 per cent. The extracted solution is at 10 per cent concentration. The 20g of source was mixed with 100ml of appropriate solution for 20 per cent. The extracted solution is 20 per cent concentration. The 30g of source was mixed with 100ml of appropriate solution for 30 per cent. The extracted solution is 30 per cent concentration. Three concentrations were taken to study the better fixation.

3.4.3.2 OPTIMIZATION OF EXTRACTED SOLUTION        CONCENTRATION



The samples were finished by using the extracted solution liquor of 10 per cent concentration using material liquor ratio of 1:20 for different time and temperature. The same procedure of finishing was followed for 20 per cent and 30 per cent respectively.

3.4.3.3 OPTIMIZATION OF FINISHING TEMPERATURE


The samples were finished by using the extracted solution liquor of 10 per cent concentration for 90 minutes using material liquor ratio of 1:20 at different temperatures of 900 C, 600 C and 300 C by dip and dry method. The same procedure of finishing was followed for 20 per cent and 30 per cent respectively.

3.4.3.4 OPTIMIZATION OF FINISHING TIME


The samples were finished by using the extracted solution liquor of 10 per cent concentration using material liquor ratio of 1:20 at temperature of 900 C for 30 minutes, 60 minutes and 90 minutes by dip and dry method, the same procedure was followed for 20 per cent and 30 per cent solution concentration.

3.4.3.5 NOMENCLATURE 

Nomenclature for the samples are given in the table 
TABLE-1
NOMENCLATURE OF SAMPLES
	NAME
	PARTICULAR 

	CBO
	COTTON BAMBOO ORIGINAL

	CBF
	COTTON BAMBOO FINISHED


TABLE-II
Nomenclature of the pilot study sample to optimize finishing concentration, finishing time and temperature. 

	Nomenclature of the sample
	Optimization – Pilot study
	Material liquor ratio

	BCF1
	10 gram 30 min 300 C
	1:20

	BCF2
	10 gram 30 min 600 C
	1:20

	BCF3
	10 gram 30 min 900 C
	1:20

	BCF4
	10 gram 60 min 300 C
	1:20

	BCF5
	10 gram 60 min 600 C
	1:20

	BCF6
	10 gram 60 min 900 C
	1:20

	BCF7
	10 gram 90 min 300 C
	1:20

	BCF8
	10 gram 90 min 600 C
	1:20

	BCF9
	10 gram 90 min 900 C
	1:20

	BCF10
	20 gram 30 min 300 C
	1:20

	BCF11
	20 gram 30 min 600 C
	1:20

	BCF12
	20 gram 30 min 900 C
	1:20

	BCF13
	20 gram 60 min 300 C
	1:20

	BCF14
	20 gram 60 min 600 C
	1:20

	BCF15
	20 gram 60 min 900 C
	1:20

	BCF16
	20 gram 90 min 300 C
	1:20

	BCF17
	20 gram 90 min 600 C
	1:20

	BCF18
	20 gram 90 min 900 C
	1:20

	BCF19
	30 gram 30 min 300 C
	1:20

	BCF20
	30 gram 30 min 600 C
	1:20

	BCF21 
	30 gram 30 min 900 C
	1:20

	BCF22
	30 gram 60 min 300 C
	1:20

	BCF23
	30 gram 60 min 600 C
	1:20

	BCF24
	30 gram 60 min 900 C
	1:20

	BCF25
	30 gram 90 min 300 C
	1:20

	BCF26
	30 gram 90 min 600 C
	1:20

	BCF27
	30 gram 90 min 900 C
	1:20


The finished samples are shown in the Aappendix III. From the above Table, it is clear that the parameters used for the sample 14, found to be maximum percentage of antimicrobial activity in finish.

TABLE III
Actual Finishing Parameters

	S no
	Nomenclature of sample
	Weight of the fabric(g)
	Material liquor ratio
	Dye concentration
	Time in minutes
	Temp in centigrade

	1
	CBF
	120
	1:20
	20g
	60min 
	60o C


3.5 SELECTION OF FINISHING TECHNIQUE

3.5.1 Dip and dry method
The process of applying the antibacterial finish through dip and dry is easy and economical reveals Venugopal (2009).Based on the above factor the investigator selected the dip and dry method is a suitable applying technique for this study. Dipping is the process of emersing the entire fabric piece into the finish. The finish will coat all surfaces including all holes and cuts. The process can be used for stains, oil finishes, wipe-on urethanes, or any low viscous fluid explains, Chaudhuri (2002).
3.6 ACTUAL APPLICATION:


The fabric used for finishing was weighted using electronic weighing balance. The prepared solution was applied to the fabric by dip and dry method with selected parameters. The fabric was squeezed and cured.
3.7 EVALUATION

           The testing is necessary to measure the properties of new fibers, fabric 
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Construction and finishes developed in it, says Taylor (2001).Therefore the samples were subjected to both subjective and objective evaluation.

3.7.1 SUBJECTIVE EVALUATION

3.7.1.1 Visual Inspection

            The samples were examined by 50 post graduate students specializing in Textiles and Fashion Apparel in Avinashilingam Deemed University for women, Coimbatore. The characteristic features like general appearance, texture and luster were taken into consideration.

3.7.2 0BJECTIVE EVALUATION
3.7.2.1Fabric Weight


Fabric weight is an important component for comparing the two similar fabric constructions.  Saini (2004) described fabric weight as the relative weight of the fabric and expressed as the weight of a particular size of piece such a grams per square meter (Plate IV). GSM are mainly used for furnishing fabrics (www. expresstextiles.com).  It is a device used to cut circular specimen of 100 Square centimeter of a fabric very accurately.  It has four blades that cut the fabric when the hand wheel is rotated by applying light pressure.  The samples were cut and weighted accurately using digital balance (Plate V).  The values obtained directly from the readings on the balance.  The value is grams multiplied by 100 gives grams per square meter (GSM) of the fabric.  The same procedure was followed to find out the fabric weight of the original and finished fabrics.  The readings were carefully recorded and the mean value was calculated.

3.7.2.2 Fabric Thickness


 Thickness of the knitted fabric is directly related to the stitch length, type of processes applied to the fabric and different types of fibres used state Khare et al (2004).


The thickness gauge (Plate VI) has a set of flat platforms.  It is convenient to regard one of the plates as the pressure foot and anvil should be cleaned by drawing some clean paper between them.  After cleaning, the gauge is set to zero and any required weight added to the pressure foot column.  The selvedges and creased areas should be avoided.  The material was tested in a standard atmosphere after conditioning for 24 hours.  The gauge reading was noted at ten different places on the finished and unfinished materials.  The mean value of ten readings gave the thickness value of the sample.

3.7.2.3 Bursting strength 
Bursting strength is the strength of a fabric against multi directional flow of pressure define Angappan and Gopalakrishnan (2002) (Plate VII).  Bursting strength has its widest application for knitted fabrics.  It is an alternative method of measuring strength in which the material is pressed in all directions at the same time and measured in units of pressure expressed Bharathi and Arun (2004).
The upper and lower clamping surfaces has a circular opening at least 75 mm (3") in diameter and co-axial aperture of 31±0.75 mm in diameter.  The surfaces of the clamps were metallic.  A diaphragm of moulded synthetic rubber, 1.80±0.05mm in thickness with reinforced centre was clamped between the lower clamping plate and the rest of the apparatus so that before the diaphragm was stretched by pressure underneath it the centre of its upper surface was below the plane of the clamping surface.  The pressure required to raise the force surface of the diaphragm plain was 30±5 pa. Following the above method the original and finished fabrics were tested for bursting strength and the mean value were calculated. 

3.7.2.4 Abrasion resistance

Fabrics are tested for abrasion to estimate their durability (Plate VIII). The martindale abrasion resistance tester was used as recommended by Sen (2001).  A fine emery sheet was used as on abradant.  The samples were cut from different places and then the sample was mounted on the sample holder.  The sample was made to rub against the abrasive surface for twenty five times based on standardization.  After 25 rotations, the samples were removed and the final weights of the samples were found out as per the method described by Fung (2002).Weight loss due to abrasion was calculated.  The test was repeated for ten samples and the mean weight loss was calculated.
3.7.2.5 Fabric crease recovery


Jewel (2002) says, cellulosic materials are notoriously susceptible to creasing and the removal of this defect is regarded as one of the most important aspect of the fabric. Thus the crease recovery of the fabric is tested using a Crease Recovery Tester.


Test specimens both warp and a weft direction in 2” x 1” size is taken. The specimen is folded over and crease is made by placing it under a weight of 500g to apply the pressure for creasing. After five minutes the specimen is removed and suspended over a wire. After three minutes of recovery, the specimen placed on the clamps of the tester and the recovery angle is adjusted until the edge of the sample coincides with the edge of the blade fixed in the tester. For all the samples readings were taken and mean value is calculated to obtain the crease recovery angle.

3.7.2.6 Drapability

Drape of the fabric is referred to the way in which a fabric hangs down in folds states Jewel (2005). The drapability of a fabric depends on many factors such as weave, cover factor, show difference is drapability.The most commonly used instrument for measuring the drape value is Eureka drape meter (Plate IX).  A circular piece of fabric was held by two small circular plates, so that its free edges drape down under their own weight. The samples and the brown papers were cut into circular form using the template of 10” diameter. The sample was placed between two horizontal discs of smaller diameter and the unsupported area of fabric allowed to hang down. The initial weight of the brown paper is calculated and placed over the outer glass lid. The light source will project the outline of the draped specimen, which was recorded on the brown paper and the paper was trimmed through the outline and it was again weighed. Similarly ten readings were recorded and mean difference in weight was calculated. 
A value known as drape co-efficient F1 is determined by considering the following.

AD
-
the area of the specimen

Ad
-
the area of the supporting disc and

As
-
the actual projected area of the specimen

The drape co-efficient is given by
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Thus, ten readings were taken from original and finished materials.  Then the mean value was calculated.

3.7.2.7 Absorbency test
Water absorbency mainly depends upon the porosity of fabric and the type of fibre and yarn, feel Anbumani and Sathish (2008).  The absorbency was tested by Drop Test, Sinking Test and Wicking Test Method.
3.7.2.7.1 Drop Test
The ability of fiber or a fabric to take up moisture is termed as absorbency wet ability is the time taken in seconds for a drop of water to sink into the fabric takes more than 200 seconds to absorb water the same in considered to be un wetable , describe Saville (2004)


A burette filled with distilled water was clamed in a stand (plate X). The specimen was clamped on to an embroidery frame and placed at the base of the stand under the tip of the burette. The distance between the sample and burette tip was keep constant. The nozzle of the burette was open to allow a drop of water to fall on to the surface of the sample. The stop watch was started simultaneously and it was stopped when the drop of water fully sank into the material. The time taken for this was noted and the same was repeated by keeping at ten different places. The readings were noted and mean was calculated. 

3.7.2.7.2 Sinking Test

Sinking Test (Plate XI) is a simple test of wet ability of fabric. The time taken for the material to sink below the surface is observed. The shorter the time, the greater is the wet ability for the sinking test. The samples were cut with the size of 5 cm x 5 cm square. A 1000ml beaker was filled with distilled water. The sample was dropped on the surface of the water from a standard height. The stop watch was started when the fabric struck the surface of water and stopped when the last corner sank below the water surface and the time required for the sample to sink was noted. 
3.7.2.7.2 Wicking Test
The ability of fabric to absorb water, especially by a wicking or capillary action, may be observed by timing the rate at which water climbs up a narrow strip of fabric suspended vertically with its lower and dipping into the water says Booth (2006) (Plate XII).
Wicking test was conducted as per the procedure given by Saville (2002).  A strip of fabric c (30 cm x 2 cm) was suspended vertically with its lower edge in reservoir of distilled water.  The rate of rise of the leading edge of the water was then monitored.  To defect the position of the water line a dye was added to the water.  After 30 minutes the rise in the water line was noted.  The measured height of rise (in cm) in a given time (30 minutes) was taken as a direct indication of the test fabric. In this manner the wick ability of the original and finished fabric were calculated. 

3.7.2.8 STITCH DENSITY
3.7.2.8.1 Wales per Unit length

Wales is a predominantly vertical column of needled loops produced by the same needle knitting at the successive cycles and thus intermeshing each new loop through the previous loop high lights Padma and Subramaniam (2003).  
3.7.2.8.2 Coarse per unit length
Coarse are defined as a series of successive loops lying cross wise in a knitted fabric, that is lying at right angles to a line passing through the open throat to the closed end of the loops. The samples were tested using pick glass (Plate XIII).  The number of wale loops and course loops in a space of five cm at ten different places in the sample counted to the nearest whole numbers.  The average number of wale loops and course loops per 2.5 cm was calculated for the original and finished samples.

3.8 ANTIMICROBIAL TEST

3.8.1 Shake Flask Method


The shake flask method was approved by the association of Antibacterial treatments of Textile, Japan. This standard method was used to measure the reduction rate in the number of colonies formed and proved quantitative data, which could then converted, to the average colony forming units per milliliter (CFU/ml)of butter solution in the flask. The reduction rate in the   number of colonies was calculated.


The test tube containing the swatches was shaken at 370 c for three hours and six hours on a rotary shaker.100µml of serially diluted test solutions was added to the agar plates. The agar plates were incubated at 370 c for 24 hours and the number of colonies in the agar plate was counted. The antibacterial activity was calculated using the formula



Antibacterial activity (%) = (A-B) A*100

Where

A is the number of colonies in the original sample and B is the number of colonies in the finished sample. Testing was done in triplicate and the results were reported as an average bacterial count.

3.9 STATIATICAL ANALYSIS
Statistics is used for presenting facts in a define form, statistics simplifies mass of figures facilitates comparison and also help in prediction and formulating hypothesis, states Gupta (2004). Thus statistical analysis was done for all parameters and the findings are presented in Results and Discussion. 

3.9.1 Paired t Test


Compares the means of a variable observed at two different situations of a single group. The two situations are often two different times (Before and after a certain treatment). Two weights are measured from the same experimental unit BEFORE and AFTER the treatment.  The effect of the weight loss can be examined using Paired t-test.
4. RESULTS AND DISCUSSION

The results of the study “Effect of beehive extract on cotton bamboo knit fabrics” are discussed under the following headings:

4.1 SUBJECTIVE EVALUATION


4.1.1 Visual Inspection

4.2 OBJECTIVE EVALUATION


4.2.1 Fabric weight

 
4.2.2 Fabric thickness


4.2.3 Bursting strength


4.2.4 Abrasion resistance


4.2.5 Drapability


4.2.6 Drop Test 


4.2.7 Sinking Test


4.2.8 Wicking Test

4.2.9 Stitch density



4.2.9.1 Wales/ Length



4.2.9.2 Coarse/ Length

4.3 ANTIMICROBIAL TEST


4.3.1 Shake Flask Method

4.1 SUBJECTIVE EVALUATION


4.1.1 Visual Inspection


The Visual inspection of the original and antimicrobial finished sample is presented in Table IV.

Table IV

Visual inspection of samples

	sample
	General appearance
	Texture
	Lustre

	
	Excellent
	Good
	Fair
	coarse
	rough
	smooth
	High 
	medium
	Low

	BCO

BCF
	15

27
	30

18
	5

5
	6

4
	16

15
	28

31
	6

4
	34

42
	10

5


· General Appearance

          As regard the general appearance, it is clear from the Table IV, that the finished sample was rated as good compared than original sample. Twenty Seven members out of 50 rated antimicrobial finished sample as excellent.

· Texture

           Regarding the texture, the finished sample was rated as smooth textured fabric by majority of the student (31) followed by original sample (28).

· Lustre
     The original and finished samples were rated as medium lustered as rated by 34 and 42 respectively.

4.2 OBJECTIVE EVALUATION

4.2.1 FABRIC WEIGHT


The fabric weight of the original and finished is shown in Table V

TABLE V 

Fabric weight
	S no
	Samples
	Mean
	Gain or loss over original weight
	Percentage gain or loss over original weight
	‘t’ value

	1

2
	BCO

BCF
	1.316

1.416
	0.1
	7.59
	7.23


Significant at five per cent level

From the Table V and Figure 1, it is evident that the fabric weight of the sample has increased after antimicrobial finishing. There have been increases of around eight per cent in the finished sample which may be due to the deposit of finishing agent. The statistical analysis reveals that there is a significant difference between the original and finished sample.
4.2.2 FABRIC THICKNESS

The results obtained for the thickness of fabric is provided in Table VI.

TABLE VI

      Fabric thickness
	S no
	Samples
	Mean
	Gain or loss over original thickness
	Percentage gain or loss over original thickness
	‘t’ value

	1

2
	BCO

BCF
	0.440
0.546
	0.106
	24.09
	6.451


Significant at five per cent level
As given in the Table VI and Figure 2, it is clear that the thickness of the samples had increased after antimicrobial finishing using antimicrobial agents. There was an increase of 24 per cent in the thickness of finished fabric. The increased thickness is due to the closeness of the yarn after antimicrobial finishing. The statistical analysis shows that there is a significant difference between the original and finished sample.

4.2.3 BURSTING STRENGTH


The result regarding the bursting strength of the fabric is provided in Table VII.
TABLE VII

Bursting strength
	S no
	Samples
	Mean
	Gain or loss over original 
	Percentage gain or loss over original 
	‘t’ value

	1

2
	BCO

BCF
	89.324
79.500
	-9.824
	11
	15.55


Significant at five per cent level
Table VII and Figure III, it is evident that the fabric bursting strength of the sample has decreased after antimicrobial finishing. There is a decrease of around 11 per cent in the finished sample. The statistical analysis reveals that there is a significant difference between the original and finished sample

4.2.4 ABRASION RESISTANCE

The results of the Abrasion resistance of the fabric are given in VIII.

TABLE VIII
Abrasion resistance
	S no
	Samples
	Mean
	Gain or loss over original weight
	Percentage gain or loss over original weight
	‘t’ value

	1

2
	BCO

BCF
	0.1678
0.1636
	-0.0042
	2.50
	3.01


Significant at five per cent level
From the Table VIII and Figure IV, it is clear that the abrasion resistance of the antimicrobial finished sample is better than that an original sample. From the statistical analysis, it can be concluded that there is a significant difference in abrasion resistance between the original and finished sample. On comparison of the original and finished samples it is clear that a decrease in abrasion resistance by eight per cent.

4.2.5 CREASE RECOVERY

The Table IX and Figure V represent the results pertaining to crease recovery of original and finished sample.

TABLE IX
 Crease recovery
	S no
	Samples
	Mean
	Gain or loss over original 
	Percentage gain or loss over original 
	‘t’ value

	1

2
	BCO

BCF
	20.406
19.348
	-1.058
	5.18
	52.9


Significant at five per cent level
Table IX and Figure V, reveal that there is a decrease of five per cent in the crease recovery angle of finished fabric. From the statistical analysis it can be drawn that there is a significant difference at five per cent level among the original and finished samples in crease recovery angle.
 

4.2.6 DRAPABLITY

The results pertaining to the drapability of the fabric is presented in Table X.

TABLE X
Drapability
	S no
	Samples
	Mean
	Gain or loss over original 
	Percentage gain or loss over original
	‘t’ value

	1

2
	BCO

BCF
	7.534
7.825
	0.291
	3.86
	122.42


Significant at five per cent level
From the Table X and Figure VI, it is understood that there is a comparable amount of increase in the drapabilty of the fabric. The drape co – efficient of the finished sample was increased by four per cent. This shows the flexibility of the fabric and would be useful for converting this into a drapable item. There is a significant difference in the drapability of the finished fabric as compared to the original sample.

4.2.7 ABSORBENCY TEST

The results related to absorbency of the samples are shown in the Table XI.

TABLE XI
Absorbency Test
	S no
	Samples
	Mean wicking test (cm/60sec)
	Mean drop test (sec)
	Mean sinking test (sec)
	Mean moisture content percentage

	1

2
	BCO

BCF
	5.2
8.5
	1.10
0.86
	5.5
3.7
	8.88
12.00


From the Table XI it is understood that the wicking is maximum in finished sample with rise of 8.5cm per minute and original sample by 5.2cm per minute. In drop test, finished sample took 0.86 seconds to absorb a drop of water and with regard to sinking test, original sample took 5.5 seconds to sink and finished sample took 3.7 seconds to sink completely inside the water. The per cent moisture content of the samples original and finished are eight and 12 per cent. The maximum moisture content percentage is found to be high in finished sample. The absorbency characteristic of the finished sample is found to be best when compared to the original sample.

4.2.8 Stitch Density
4.2.8.1 Wales’s length
The Table XII shows that Wales length of original and finished samples of bamboo cotton.

Table XII
Wales’s length

	S no
	samples
	mean
	Gain/loss
Over original
	% gain / loss over original
	‘t’ value

	1

2
	BCO

BCF
	9.440

10.500
	1.06
	11.23
	1

0.875


Five per cent significant level

The Table XII and Figure VIII it is clear that the Wales length of finished increased by 11.23 percent when compared to original samples. It has been statistically proven that significant difference exist at five per cent level among the samples.


Hence it concluded that the Wales length was increased after finishing due to the deposit of finishing agent. 

4.2.8.2 Coarse length

The Table XIII shows that coarse length of original and finished samples of bamboo cotton.
Table XIII
Coarse length
	S. No
	samples
	mean
	Gain/loss
Over original
	% gain / loss over original
	t value

	1

2
	BCO

BCF
	13.520

14.480
	0.96
	7.1
	7.059


Five per cent significant level

The Table XIII and Figure IX it is clear that the coarse length of finished increased by seven percent when compared to original samples. It has been statistically proven that significant difference exist at five per cent level among the samples.


Hence it concluded that the coarse length was increased after finishing due to the deposit of finishing agent. 
4.3 ANTIMICROBIAL TEST

Anti microbial test of the original and finished samples are presented in the following Table XIV.
Table XIV

Antimicrobial test

	S no
	Samples
	Organisms

	
	
	Klebsiella pneumoniae
	Staphylococcus aureus

	1
	Original
	104x 105

	196x 105


	2
	finished
	3x 103

	7x 103



Klebsiella pneumoniae is found to be inhibited by the sample finished and this is not observed in the original. As per the results in the given table staphylococcus aureus is seemed to be inhibited by the sample finished whereas the original fabric is susceptible to the organisms. Antimicrobial finished sample is considered to be best and shower higher percentage of inhibition against Klebsiella pneumoniae and staphylococcus aureus due to the active antimicrobial agents present in natural sources.   
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Figure II

Fabric Thickness

[image: image5.png]1l

© n ¢ M o o O
000000

ssawyifouqey

BCF

BCO

Samples




Figure III

Bursting Strength
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Figure IV

Abrasion Resistance 
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Figure V

Crease Recovery
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Figure VI

Drapability 
[image: image9.png]Drapabiltiy

7.85
7.8
7.75
7.7
7.65
7.6
7.55
7.5
7.45
74
7.35

BCO

Samples

BCF

¥ mean




Figure VII

Absorbency Test
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Figure VIII

Wales Length
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5. SUMMARY AND CONCLUSION


Textiles are indispensable part of human life. From the three basic needs of life, textiles mainly cover the human body for protection against all the adversities and partially cover the shelter. Textiles are the only product which clings to every human being from birth to death. The textile industry is going through revolutionary changes aiming to meet unique needs of modern customers. Textiles are most essential for human beings and now their developments are marching towards value added production. Value addition in textiles has changed the global textile scenario. Textiles are developing into inter disciplinary high tech products with the interesting chances on the market. With the extension of biotechnology, enzymology, garment technology and nano technology textiles, which were mere wraps around human figure has changed into innovative products under the name “Technical Textiles”. The genesis of technical textiles is technological innovations which have made it possible for textile industry to offer technical solutions to the multiple end users in the different industries. Technical Textiles were used in industries to increase production and quality. Later it branched out to satisfy the day to day needs of mankind especially to satisfy his thirst for comfort, feel, with health and environmental safety ranking high up. Technical textiles are used either individually or as a component or part of another product to enhance its functional value.


Textiles have always played a central role in the evolution of human culture by being at the forefront of both technological and artistic development. They are not just pertinent to clothing but also to the technical, medical and protective aspects. Hence arises the sector called technical textile which is fastest the growing domain in the textile industry. In this medical textiles are the textile material used in the medical field such as surgical apparels, bandages and orthopaedic implants. Thus the textile used in this field is more susceptible to the attack of microbes due to its continuous exposure to the environment where microbes are present.


Today consumers around the world are very conscious about hygiene and freshness and are looking solutions to microbial problems which satisfy the consumer needs. They also create a powerful barrier against the spread of the antibiotic resistant bacteria, which are responsible for hospital related infections     (The Indian Textile Journal, 2004). Antimicrobial finished fabrics will protect the wearers for aesthetic, hygienic or medical purpose against bacteria, dermatophytic fungi, viruses and other deleterious microbes and also protects the fiber and textile substrate from bio – deterioration caused by moulds, mildew and also from other insets (New Cloth Market, 2008).Due to the environmental pollution caused by the chemical, a need for antimicrobial agents, especially for eco – friendly products is going such finishing agents can be obtained from medical plants having antimicrobial and antibacterial properties. These finishes when applied to the fabric will reduce the adverse effects like staining, smell and degradation of the fabric caused by the microbes, which will minimize risk of infection Hence an attempt has been made to study the “The Effect of Beehive Extract on Cotton Bamboo Knitted Fabrics” worked with the following objectives

· To knit single jersey fabric using the Cotton bamboo blended yarns.

· To optimize parameters for antimicrobial finish.

· To finish on cotton bamboo knitted fabric with beehive extract.

· To evaluate effect of antimicrobial property on cotton bamboo knitted fabric.
EXPERIMENTAL PROCEDURE


Among the various textile fabric, cotton and bamboo is widely used in the medical application due to its properties, like high wet strength, bio –degradability, non – toxicity, antibacterial properties and softness. Thus 50:50 cotton bamboo single jersey knitted fabric was selected for the study. As a part of knitting cotton bamboo yarns should undergo certain sizing process. Hence the pre- treats of the fabric was done prior to antimicrobial finishing. Desizing and scouring was carried out as a single process.


The use of antimicrobial agent which possess hazardous chemical will cause damage to the skin. Therefore antimicrobial source beehive was selected for the study as they inherit antimicrobial properties. The beehive is crushed and then soaked in 100 percentage of ethanol, left aside for 24 hours, and then extract filtered using Waltsman filter paper. The optimization process was carried out to standardize where in the material liquor ratio was taken as 1:20 and the extracted source concentration was 20 percentage (20gm/ 100ml of water), The time and temperature was maintained at  60 min and 600 c in the solution bath. Then after optimization antimicrobial finishing process was done using the dip and dry method.


The Finished fabrics were evaluated for determining physical as well as mechanical properties. The nomenclatures of the samples, original and finished are given below. 


Original cotton bamboo sample



  
- CBO


Antibacterial finishing Cotton Bamboo sample               
- CBF

FINDINGS 
Subjective Evaluation

· As per visual inspection the general appearance of the finished sample was rated as good, also the antimicrobial finished sample was rated to be smooth in textured and more lustrous than original.  

Objective Evaluation

· The fabric weight of the sample has increased after antimicrobial finishing. The increase is around eight per cent in the finished sample which may be due to the deposit of finishing agent.

· The thickness of the samples has increased after antimicrobial finishing using antimicrobial agents. There is an increase of 24 per cent in the thickness which may be due to the closeness of the yarn after antimicrobial finishing.
· The fabric bursting strength of the sample has decreased after antimicrobial finishing. The decrease of around 11 per cent in the finished sample.

· The abrasion resistance of the antimicrobial finished sample is better than that an original sample. 
· There is a decrease of five per cent in the crease recovery angle of finished fabric. From the statistical analysis it can be drawn that there is a significant difference at five per cent level among the original and finished samples increase recovery angle

· There is a comparable amount of increase in the drapabilty of the fabric. The drape co – efficient of the finished sample was increased by four per cent. This shows the flexibility of the fabric. There is a significant difference in the drapability of the finished fabric as compared to the original sample.

· The wicking property is maximum in finished sample with rise of 8.5cm per minute over the original sample which was 5.2cm per minute. In drop test, finished sample took 0.86 seconds to absorb a drop of water. In the sinking test, original sample took 5.5 seconds to sink and finished sample took 3.7 seconds to sink completely inside the water. The per cent moisture content of the samples original and finished are eight and 12 per cent respectively. The maximum moisture content percentage is found to be high in finished sample. The absorbency characteristic of the finished sample is found to be best when compared to the original sample.

· The antimicrobial finished fabric was subjected to shake flask test method by artificially inoculating using Staphylococcus Aureus organism. As per the results obtained there was a reduction in the bacterial colonies after triplication or dilution of the sample. This proves that the antimicrobial treated surgical mask shows very good activity against microbial action.
CONCLUSION

It may be concluded that the antimicrobial finishing on the cotton bamboo fabric was effective against microbial attacks as per qualitative tests. The antimicrobial finishing has made considerable amounts of increase or decrease in the physical properties of the fabric. The physical properties like fabric count, thickness, crease recovery, elongation. Drapabilty, stiffness, tearing strength, abrasion resistance and even the absorbency of the fabric has increased after antimicrobial finishing. The finished fabric using natural antimicrobial agents is very effective since it has resistance against air borne microbes and pathogens. Therefore this would be used by the healthcare professionals, medical practitioners, patients and even the care givers to get protection from the infectious microbes present in the adverse environment. 

Recommendations
·  Similarly finish can be conducted on woven fabrics especially materials used in the field of medicine.

Limitations

· Limited period of time available with the investigator was the constraint for conducting wear study.
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