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I  INTRODUCTION


Textiles are indispensable part of human life. They are mainly to cover the human body for protection against all the adversities says Kaplan (2001). Textiles denote fibres that can be spun into a fabric by inter lacing in a variety of methods, including weaving, knitting, braiding, felting and twisting. “Clothes makes the man” is old saying which are accept as a turism without giving it much thought, clothes not only “Makes the man”, but  have also affected his facial features and the build of his body views  Parthiban (2006). 


Our knowledge of the early development in textile is very large because there are few written records. The record of man’s use of textiles dates back thousands of years before the birth of Christ. Textiles were first developed as a means for carrying food, as mats in shelters and later used as clothing. Manmade fibres came to entry only at the beginning of the twentieth century says Mullick (2004).  


Textiles are developing into inter disciplinary high tech products. It has become an integral part of every ones life, as it is associated with us round the clock. Hence, textiles in apparel have retained an important place in human life starting from historical era to today’s modern world. In the part of textiles were considered primarily for economical and functional point of view. But now some end uses in the consumers are demanding more and more value addition in the product. 


The traditional image of textiles as a low tech product. In now a days textiles are doing more functional in addition to their primary functions such as providing micro climate protection of modestry and improving the appearance. Such specially developed textiles have already found their way to the consumer market remark Kathirvelu (2009). Increasing public awareness about the risks of antimicrobial infection is growing demand for products, which have antimicrobial properties against microbial contamination. The most textiles currently used in hospitals and hotels are conductive to cross infection or transmission of diseases caused by microorganisms, particularly bacteria and fungi. 


Natural textile fibres are more susceptible to attack than synthetic fibres. At the same time human skin supports growth of bacteria, because of its metabolic side products such as acidic and basic perspirations and urine, although it is possible the most important barrier to prevent microorganisms entering the body denotes Orhan (2007). Our skin is too infested with countless number of microorganism. It can be found almost everywhere in the environment. NASA researches have found microorganisms even at a highest of 32km and to a depth of 11km in the sea. These microbes require certain conditions to grow including dirt, fibre or perspiration, a warm environment, moisture (such as humidity or spills) and a receptive surface like skin or fabric views Menezers (2007). The identification and development of an antimicrobial agent has been proven to be a lengthy and multifacted process requiring the interaction of many scientific disciplines. 


Natural fibres have wide scope of application in the textile field’s particularly more friendly textiles. Natural fibres are the biodegradable fibres. Cotton is the most popular among the natural fibre and is admired by consumers in world over for its fascinating feel, comfort and versatility. Cotton is preferred for a wide range of application from apparel to home textiles and variety of specialized application. According to Mirani (1994) in India cotton has been given not only a royal status, but also been regarded as symbol of whiteness, purity and simplicity. The “white fleece” wondrously produced by a plant, has been something more than a more agricultural commodity or an article of commerce or textiles raw material for Indians.


Like the other plant fibres, cotton contains cellulose substance. But it is not produced by the plant as parts of its skeleton structure are the bast and leaf fibres. Cotton is attached to the seeds of plants of the mallow family. The fibre server probably to accumulate moisture for germination of the seed. Infact, it is the backbone of basic foundation of the world’s textile trade and industry. Cotton is essentially cellulose and purest form of cellulose.   

Regenerated cellulosic fibre is a general term for manufactured fibres or yarns produced chemically from cellulose or with a cellulose base and for threads, strands, or fabrics made from cellulose content. 

It is composed of pure cellulose, the substance of which the cell walls of such woody plants are trees and cotton are largely comprised. These fibres are identified as regenerated cellulose fibres. The raw materials can be extruded is cellulose or cellulose base.

Modal is one such regenerated cellulosic fibre and like viscose, it is made from beech wood pulp and is 100 per cent natural. It is a biodegradable fabric and is becoming increasingly popular as an eco friendly alternative to fabrics such as polyester nylon and cotton denotes Cole (2002).

Modal is also available in micro fine quality which, when wet, remains stronger and distorts less than either cuprammonium or viscose. Polynosic means many fibrils, whilst modal is derived from modulus. The international organization denotes modal is the luxury cellulose fibre. It is soft, silky and supple. It absorbs upto 50 per cent more humidity than cotton. It gives feeling like “Skin to Skin”. Modal absorbs dyes fast, with a deep and sustainable penetration. So that the colours can shine. 

Modal fibre contains an antibacterial agent that exhibits low solubility in water alkalies and acids. Tests of fabrics manufactures from the modal fibres alone and in blends with cotton and lycra, spandex, fibres, confirmed the durability of the antimicrobial treatment. 

Plants and plant products are traditionally used for healing of wounds burn injuries, antifungal, antiviral, anti bacterial and antimicrobial activity against skin infections. India with a large reservior of medicinal and aromatic plants in a versatile botanical garden of the world. In India, the history of medicinal plants can be traced back to the Vedic period. It is believed that about one third of all pharmaceuticals are of plant origin. Nature has provided a rich storehouse of herbal remedies to cure all mankind’s ailments. The active principles of the medicinal plants produce specific physiological action in the human body.

Nature has been a source of medicinal agents for thousands of years and an impressive number of modern drugs have been isolated from natural sources, many of them based on their use in traditional medicine. In factious diseases are important health hazards all over the world.  

Pisidium guajava (Guava) leaf family name is Myrtaceae. The scientific name is Pisidium guajava. This leaf extract preparation also may decrease therapeutic activity of alkaloid based pharmaceuticals and herbs because of the potential interaction with tannins and alkaloids. The tannin skin in guava also may inhibit iron absorption. Leaf and bark extracts have in vitro antimicrobial activity mostly associated with flavonoids such as morin glycosides, quercetin and quercetin glycosides.

The antimicrobial activity of ethanolic extract of Guava leaf powder against the microorganism. The Guava leaves are used for wounds and ulcers and as a used for many medicinal purposes. All the parts of the tree possess medicinal properties.   

Considering the same qualities the investigator planned to study the “Antimicrobial effect of Guava leaves on Modal Cotton Fabrics”. Hence, objectives of the studies are  

Objectives 

· select the natural antimicrobial herbal source namely Guava leaf (Pisidium guajava).

· select eco-friendly modal, cotton yarn and convent into fabric.

· apply antimicrobial sources to the modal, cotton and modal cotton fabrics.

· convert the materials into middy top.

· conduct wear study.

· Evaluate the finished material by subjective and objective method.

Ii  REVIEW OF LITERATURE
The review of literature related to the study of the following headings

2.1. Cotton

       2.1.1. History of cotton

       2.1.2. Properties of cotton

       2.1.3. Importance of cotton

       2.1.4. Uses of cotton

2.2. Modal

        2.2.1. History of modal

        2.2.2. Properties of modal

        2.2.3. Importance of modal

        2.2.4. Uses of Modal

2.3. Weaving

        2.3.1. Types of weaving

        2.3.2. Plain weave

2.4. Finishing

      2.4.1. Basic finishes

      2.4.2. Functional finishes

2.5. Microorganisms

       2.5.1. Problems of microorganisms

2.6. Antimicrobial finish

       2.6.1. Types of Antimicrobial finish

       2.6.2. Properties of Antimicrobial finish

       2.6.3. Requirement of Antimicrobial finish

       2.6.4. Necessity of Antimicrobial finish

       2.6.5. Benefits of Antimicrobial Finish

2.7. Natural source

            2.7.2. Guava Leaves
2.1. Cotton

               Cotton the “white gold” is the most precious gift of nature to the mankind contributed by the genus “Gosspiym”, states Mishra, (2000). The cotton is known as “king of fibre” has prime position as the principle clothing fibre, which is not able to meet the growing demand due to deforestation and increase of population, denotes Ranganathan (2005). Cotton is the most commercially significant fibre in the world. Easy to cultivate in large quantities and utilize in wide variety of textile products, opines Sumar et al., (2004). It is a hygroscopic material, hence it easily adopt to the atmospheric air conditions says Rakesh et al., (2007). Cotton is produced in over 50 countries worldwide, averaging 20 to 24 million metric tons per year remains Ghorashi et.al. (2007). Cotton accounts for more than 75% of the total fibre consumption in the spinning mills and 56% of the total fibre consumption in the textile, say Malik (2007).

Cotton plays a vital role in the Indian economy. Cotton enjoys an extremely positive image due to its naturalness and gentleness to the human skin says Shriveleela (2004). The cotton industry provide a largest number of jobs and livelihood opportunities in rural and urban India is a second largest cotton textile manufacturing countries in the world denotes Swaminathan (2005). Cotton fibre is grows from the surface of seeds in the pods and balls of a bushy mallow plant. It is composed basically of a substance called cellulose. Variation among cotton fibres also occur because of growth conditions including such factors as soil, climate, fertilizers and pests remains Naresh (2005). Cotton is the strong and reasonably low in price and its posses so many interesting properties like good absorbency and strength. It can be washed with strong soaps and detergents and have a good affinity for dyes and prints, views Shukla (2005).

2.1.1. History of cotton

Cotton, the most widely used fibre in the world has a long fascinating history. Cotton was used in India thousands of years ago, has been traced to ancient Egypt, Greeze, Rome and Pre-columbian American. Arab traders introduced it to Europe. The word “cotton” comes from “qutum” the Arabic name for cotton and its uses spread in 17th century, remarks Khaye (1999). Cultivation of cotton in Europe and other parts of the world was started around 17th Century. The America and Russia produces cotton of the 40 per cent of the world total production. 

According to Thomas (2006), cotton cultivated in India, Pakistan, Mexico and Peru 5000 years ago. The early Greeks and Romans used cotton for awnings and snails as well as for clothing, states Collier (2001). Cotton has been cultivated for more than 5000 years and archeological finds indicates that cotton was grown and used for textile purpose in the Indus Valley well before 2100 B.C. The oldest known “cotton yarn” was produced in Mohanjo-Daro in Pakistan 3000 years ago, explains Kaplan (2002).

The first reference in literature to cotton, so far as and known at present, is to be found in a “Hindu Rig-Veda Hymn”. The hymn was written fifteen centuries before “Christ and mentions” threads in showing that cotton was already being used in weaving, says Brown et al., (2001). Thousands of years ago humans came across an un preprocessing short plant growing in Indian that had bits of soft and fluffy on it. A closer examination showed them that in the tangled fibres were the seeds of the plant remarks Ragavan  (2001). The advent of manmade fibre is a serious challenge to the supremacy of cotton, which had held undisputed away over the textile world from time immemorial, denotes Kulkarani (1999).

It had its patriotic associations too for it was spun on his “charka” by father of our nation. Cotton had been regarded as the common man’s fibre and clothes of the masses in India. 

2.1.2. Properties of cotton

Cotton is a soft white fibrous substance covering seeds of the cotton plants, explains Davis (2006). Cotton fabrics are characterized by good weaving qualities, excellent launderability, high absorbency, good color fastness, easy durability and pliability says Ashok et al.,(2009) and Mehamishra et.al. (2009). Cotton is a cellulose fibre and the basic material of all plant life is cellulose. All cellulose fibres contain, carbon, hydrogen and oxygen, states Mahadevan (2001). Although cellulose (and therefore cotton) is highly resistant to sunlight, heat and alkalis. It is deteriorated by the action of acids and oxidizing agents such a hydrogen peroxide and chlorine bleaching compounds says Hall (2004).

According to Rossari et al., (2007), the cotton outer surface of the fibre is covered with protective wax like coating. The quality of cotton fibre is based on its color (degree of whiteness) length or staple, fineness and strength. Usually the longer fibres are finer and stronger. Strength is also determined by the character of the cotton yarns, which should be of long staple tightly twisted. It has very little natural elasticity. It has a relatively high degree of heat conductivity.  The qualities give the fiber cool effect. Cotton is strong and reasonably low in price when compared with other natural fibers. Cotton has little luster and elasticity. Though the bast and leaf fibres are of very great value to the world, denots Varinder (2004). Cotton is composed of about 90 per cent cellulose and about 6 percent moisture and remainder consists of natural impurities. It wrinkles easily and absorbs perspiration quickly. It has good color retention, also strong and durable. It is biodegradable, softness and breathable views Bhatnagar (2002) and Haoming et al., (2006). Due to the polar nature, cotton attracts any polar dye molecules into the polymer system denotes Raja et al., (1999). Cotton is a good conductor of heat and also non-allergic to body. Cotton can be easily dyed with basic dyes and natural dyes, also resistance to moth. It have a swelling capacity regarding aqueous solution explains Gienanat (2006).

2.1.3. Importance of cotton

Today the textile industry world used more cotton than any other fibre and also number one value added crop says Thomas (2006). Cotton is sustainable renewable and biodegradable making to it an excellent choice as an environmental friendly fibre throughout its entire production of life cycles explain  Kong (1997).

It is a natural vegetable fiber and it has great economic importance in the world. Today cotton is an interesting part of textiles in India. India is the home of cotton says Nimkar (2006). Cotton has hundreds of uses, from blue jeans to shoe strings, clothing and household items are the largest uses, but industrial products account from many thousands of bales. It is one of the most commonly abundant natural fibres having many advantageous especially related to textiles describes Samanla (2003).

2.1.4. Uses of cotton

The uses of cotton as the prime textile materials, entirely due to cheapness and easy available and good laundering properties, state Tarafder et al., (2003). Cotton used for virtually in every type of clothing. Garments made of cotton are very soft, comfortable and weather friendly. They are either 100% or blended with some natural or a synthetic fibre says Nelson (2003). In apparel, cotton garment range from Jackets, jeans, shirts, pants, salwar and kameez, sari, tops, gowns, coat, lining, mattresses, upholsteries, stuffing purposes, toys, drapes, curtains, slip covers, bedspreads, towels, bags and others states Phyltis (2001).

Cotton also finds special applications in medical and surgical products like hydropillic fibers. Cotton (cotton wool), compress, gauze bandages, tampons or sanitary towels, cotton swap, gloves and caps explains Kothari (2001) and Gopalakrishnan (2005). Cotton has many versatile industrial qualities that make it a fibre for all masses and occasions views Britannica (2000). It is the most desirable for making apparels and other home textiles, because of its easy availability, comfort, excellent heat conductivity and hygroscopic nature. This is the backbone of world’s textile trade. Many of our everyday textile fabrics are made from cotton states Lapere (2009). Cotton is the number one fibre used for apparel in the United States. All types of Apparel made in 100% cotton and in blend or mixture with other fibres. Industrial abrasives, bookbindings, handbags, luggage shoes, tobacco clothes and wiping clothes denote Kumar (2002). 

2.2. Modal

Modal is a special generic type fiber defined by international standard. The definition stipulates minimum values concerning the wet modulus and fibre breaking resistance on fibre state (www.lenzing.com). Modal is a processed bio-based textile made from reconstituted cellulose from the beech tree. Modal does spinning reconstituted cellulose from beech trees make a cellulose fibre. Modal is essentially a variety of rayon. They are smooth and soft, more so than mercerized cotton, to the point where mineral deposits from hard water do not stick to the fabric surface explains Kathirvelu et al., (2008). Modal fabric is a manmade 100% cellulose fibre, made out of pure wooden chips from the beech wood tree. It is combined with modern microforms. The fibre is processed by creating a wood pulp from beech tree into cellulose fibre. Modal fabric is commonly blended with cotton as the cross fibre is similar. It is currently called the new “wonder” fabric denotes Mahaptra (2007).

2.2.1. History of modal


Lenzing modal is introduced in America at 1996. Lenzing modal is a registered trademark of Lenzing AG, an Austrian Company specializing in textiles and fibres, particularly natural fibres made from cellulose, Modal has gained ground in India. Indian textile companies were expected to produce around 4000 tons in 2005 views Mallyah (2008).Only the original deserves the name modal. Lenzing modal is the softest fibre since textiles entered the world. For more than 40 years this competitive edge has guaranteed constant innovation and further development for the whole textile chain. (www.Lenzing.com)

2.2.2. Properties of modal

Textiles made from modal are resistant to shrinkage and fading views Kathirvelu et al., (2008). Modal fibers are stronger than viscose and cotton fibres when they are wet. The fibers some time called “artificial cotton”. It  has the same properties of cotton, the difference is that color fastening is better. Especially dark colors last a lot. Another advantage is that it does not absorb salt from the water. So it does not stiff like cotton.  It is so softer than cotton. It is 100% machine washable, compare to the regular viscose that it is dry clean (www.did.123.com)

According to Mahapatra (2007) quotes that, Modal is currently called the “new wonder fibre” as it has about 50% more hygroscopic, or water absorbent, per unit volume than cotton. It is designed to dye just like cotton, and color fast when washed in warm water. The fabric combines the benefits of natural fibres and the fantastically soft feel of modern microforms. Soft and smooth with a texture similar to that of cotton or silk. It has good absorbency and breathes well. This should be washed at lower temperature and ironed after washing (www.lenziing.com).

The effect of the finished modal garments is very good and the form is steady. The garment maintains anti-crease properties and has relatively easy care. It remains softer and lustrous offer several washes (www.mvsty lenaturals.com). Textiles made from modal do not fibrillate or pill, like cotton and are resistant to shrinkage and fading. They are smooth and soft, more than mercerized cotton. Modal absorbs moisture more quickly than cotton. Even after repeated washes, it remains as supple and absorbent as the day it was made (www.Lenzing.com).

2.2.3. Importance of modal

Modal fibres are dimensionally stable and do not shrink or get pulled out of shape when wet like many rayons. They are wear resistant and strong while maintaining a soft, silky feel. Modal fabric has softness, good drape and comfortable for weaving. The fabric has good moisture regain and air permeability, which is often considered better than cotton fabric. It is a good material for exercise clothing and health suit, which can serve to benefit physiology circulation and health the body denotes Mallyah et al., (2008). The natural softner of Lenzing modal means the fabrics remain pleasant to the touch even after repeated washing. Hardening of the fabric, which occurs as a result of times tone deposits, and traces of detergents, becomes a thing of the past with modal. Modal fabric has level up surface, fine and smooth and velvet, which has the effect of natural silk, the yarn has the character of high strength (www.mvstylenatural.com). The importance of the original is indisputable. The superior fibre data makes processing Lenzing modal an uncomplicated task. In addition, the final product is of the highest quality since the combination of a higher strength profile and a high wet modulus makes textiles of Lenzing modal pleasantly soft.

2.2.4. Uses of Modal

Lenzing modal is the perfect fibre for fabrics worn next to the skin for day and night, sports and active wear. Among the areas of application which have found favour is knitwear, woven inner and outer garment. In home textiles, it is used for a variety of terry cloth products. It is used in jersey and other fabrics. It is very soft and popular for both clothing and household textiles such as bedding, upholstery and towels. Modal may be used on its own or in a blend with cotton like spandex or other textiles. In many ways modal acts like cotton but it also has some significant advantages over cotton (www.wisegeek.com). China manufacturers flat lock stitched underwear made out of modal fabric. In the United States, pure modal has being used in household linens such as towels, bathrobes and bedsheets (www. wisegeek.com)

Modal is also the main textile used in manufacturing of panties, sleepwear, and casual line, clothing lines and is available in all leading shops. Modal fibres have found a wide variety of uses in clothing, outerwear and household furnishings states Bhaskar (2006).

2.3. Weaving

 
Weaving is one of the most important discoveries in the history of man, organized from basketry prevailed during some age hunters period, woven fabrics in the prehistoric period were used as waist cloth, tubular, shirts, rugs, scarves etc, in addition they were also used during the religions ceremonies of primitive people. Fabric is used as decoration for the idols in the temples, remains Jacquire (2006). Several variations have been introduced in the modern process of weaving, which add to the number of the cloth products remark Parvathi (2007).

Weaving is primarily characterized by the possibility of forming atleast two separate sheds in the tensioned warp by mechanical or automatic means, it is thus possible to obtain atleast two distinct interlacing of warp which are separated by the weft thread. Secondary features, which are not always present, are the interlacing at right angles of the essentially passive warp usually active continuous weft and use of several warp and weft systems remark Mullick(2004).

Woven structure can vary in density in interlacing and this can make them differ in appearance. But in their simple forms they represents a very stable material. It does not extent a great deal in warp and weft directions because of the interlacings, which resist an attempt to pull warp and weft straight states Mahadevan (2001). The shuttleless technologies have many advantages over the conventional weaving system. Excellent quality fabric with high productivity, versatility, consistency, reliability of the machines. Better fabric engineering and creative weave patterns possible remains Sankar (2010). The structure of the fabric and its appearance are affected by the pattern of interlacing to a large extent. As a result, fabrics made of the same yarns may differ greatly in appearance and properties, if the interlacing pattern is different say Adanur (2001).

2.3.1. Types of weaving


According to Singh (2004), the fundamental weaves are such weaves in which every warp and weft thread within the repeat overlaps or is overlapped only by one thread of the opposite system. There are three kinds of fundamental weaves. There are plain, twill, satin and sateen weaves. One to lift the odd numbered warp yarns and a second lift the even numbered warp yarns. More than two harnesses are required for advanced weaves, and as many as fourty for figured weaves. The three basic weaves in common use for the majority of fabrics are plain, twill and satin with some variations. Important constructions are also obtained from the following weaves. There are pile, double cloth, gauze, swivel, lappet, dobby and Jacquard says Shenai (1999).

2.3.2. Plain weave

The plain weave is sometimes referred to as the tabby, homespan, or taffeta weave. It is the simplest type of construction and is consequently inexpensive to produce. On the loom, the plain weave requires only two harenesses. Each filling yarn goes alternately under and over the warp yarns across the width of fabric. On its return, the yarn alternates the pattern of interlacing, if the yarns are close together, the plain weave has a high thread count and the fabric, states Smith (2006). Plain weave include muslin, cheesecloth, lawn, organdy, taffeta, linen, toweling chiffon etc, these fabrics are given a variety of finishes and have a wide range of texture, hand and appearance denotes Hasmukhrai (1996). The appearance of the plain weave may be varied by differences in the closeness of the weave by different thickness of yarn or by the use of colours in the warp and filling. In addition two variations of the plain weave afford simple decorative effect, the basket weave and the ribbed or corded weave states Garg (2008).

The basic characteristics of plain weaves are

· It has the maximum number of binding points.

· The threads interlace on alternate order of one up and one down.

· The threads density is limited.

· The cloth thickness and mass per unit area are limited.

· It produces a relatively stronger fabric that is obtained by any other simple combination of threads, excepting that of “gauze” or “cross weaving” remarks Gokarneshan (2005).

Plain weave fabrics are usually reversible. The yarns can be packed loosely or compactly. The warp threads may equal the filling threads in number but unequal arrangement can be produced by variation in the yarn size and by unequal spacing of warp or filling yarns.

2.4. Finishing


Textile finishing is a diversified sector due to the processed raw materials, manufacturing technique and finalized products. Trends in fashion causes continuous changes in colouring and functional finishes says Smith (2006). Finishing process is that done on fibre, yarn or fabric before or after weaving, to change the appearance, feel, serviceability and durability. The term finishing in a broad sense, covers all the processes which the fabric undergoes after leaving the loom or the knitting machinery to the stage at which enter the market states Gupta (2005).


Finishing is the term usually employed for process other than scouring, bleaching, dyeing and printing of the fabric which are subjected to improve their appearance, properties and serviceability. It is a branch of textile technology, which has made great strides recently, and new finishes are coming into existence almost daily. If the final step of chemical processing is carried out to improve the aesthetic, functional appeal of the ready to used textiles denotes, Corbman (1999).

2.4.1. Basic finishes


Finishing summarizes all type of wet process like scouring, desizing, mercerizing, bleaching etc of the fibres, fabric or yarn. The employed techniques depends upon factors such as type of process, quality of material and desired effects of the final products views Kiran (2007). Basic finishes which is also called as preparatory finishes. Basic finishes are added at the beginning of the textile production process. Finishing is not only catches the eye, but we can  feel the  effect while touch the material. Buyer always expected a high degree of weaving comfort and finishing plays an important role in achieving that. There are two types of finishes they are basic or functional finishes derives Kathleen (2007).

2.4.2. Functional finishes

Finishes that are applied to fabric to make them better suited for specific uses come in this category. It improves the performance of specific purpose. Many times functional finishes may or may not able to easily seen by looking at the fabric denotes Gupta (2005). Finishes serve a significant purpose in the overall performance or function of the fibre, yarn or fabric. The chemical processing is carried out to improve the aesthetic appeal to the ready to used product. Buyers always expect a high degree of wearing comfort and finishing plays an important role in achieving that in the recent years. The new developments in speciality finishing sector are driven by consumers changing lifestyle towards a more casual clothing look. With a greater performance for higher standard of aesthetics, comfort, health and safety, protection and easy care performance says Kiran (2007).

The process of finishing operations endowing the fabric with a particular appearance, surface texture on behavior characteristics. Some of functional finishes are antimicrobial, water repellent, stain repellent, fire proof, etc. the antimicrobial finish protects wearer of the textile product against bacteria, fungi, yeasts, viruses and other microorganisms states Jasuja (2004).

2.5. Microorganisms

During normal course of living our skin comes in contact with the soil and hence clothing and textile serve as carriers and also good media for pathogenic odour generating bacteria, moulds and fungi. They include a variety of microorganisms like bacteria, fungi, algae and viruses, denotes Thilagavathi et al., (2006). Microbes require certain, conditions to grow including dirt,  perspiration, a warm environment moisture (such as humidity or spills) and a recepting surface like skin or fabric, denotes Chaudhari and Menezes (2007). Microbes adopt to different micro environmental conditions like                             pH, temperature and pressure even at extreme variations because of                      their wide biochemical versatility. Microbes are capable of developing tolerance to contaminants that induce a toxic effect on their vital functions says Rajendaran (2006).

 Microbes like bacteria, virus, fungi and yeast are present almost everywhere, whereas human beings have an immune system, to protect against accumulation of microorganisms, materials such as textiles can easily be coinside by high numbers of microbes or even decomposed by them. Textiles are carriers of microorganisms such as pathogenic bacteria, odour generating bacteria, mould and fungi. Additionally, the environmental conditions on textiles are favourable and thus support the bacteria growth. Indeed, microorganisms are invisible and extremely adaptable remarks Kathirvelu et al., (2008).

Fungi, stains the fabric and deteriorate the performance characteristics of the fabric. Fungi are active at pH level of 6.5. These are more complex organisms, which grow more slowly than bacteria (www.Indian textilejournal.com). Bacteria are unicellular organisms, which grow very rapidly under warmth and moisture condition. The bacteria family is further classified as gram positive (Staphylococcus auereus) and gram negative (E.coli) spore bearing type. Bacteria feed on a variety of foods available from the fabric and the skin. Some specific type of bacteria is pathogenic and cause cross infection. They give out waste products, which result in odour, and stain denotes Tandel (2005). Fungi generally reproduce by the movement of spores, which travel through air. In the textile industry many kinds of outdoor fabric suffer from fungal attack. The fungal attack deteriorates the fabric and produce stain, which is very difficult to remove by washing denotes Clemo (2004).

The dust mite fed on human skin cells and liberated waste products can cause allergic reactions (www.ieindia.or). Microbial infestation poses danger to both living and non-living matters. Hence there is a necessity and expectation for a wide range of textile products finished with antimicrobial properties says Gopalakrishnan (2006).

2.5.1. Problems of microorganisms 

The nuisance caused by microbes in numerous and the problem is still aggravated in tropical and subtropical regions. Pathogenic microorganisms transfer infections disease, develop lung related disorders states Patel (2005). Microbes (Bacteria, fungi, algae, viruses etc,) are a part of our everyday lives and cause a variety of problems to both the textile material and its user. All natural fibres can be damaged by microbial attack. These fibres themselves serve as a nutrient substrate for microorganisms denotes Kavitha et al., (2006).

2.6. Antimicrobial finish

The term “antimicrobial” refers to a broad range of technologies that can provide varying degree of protection or control on textile product against the attack of microorganisms such as bacteria, mildew etc. and the problems of deterioration, staining, odours and health concerns, that they cause says Achwal (2003). According to Rahbaran (2003) the term antimicrobial finish indicates limiting the growth of bacterial colonies and their extrinction. Antimicrobial finishes work by controlling the multiplication of microorganisms and thus suppressing the generation of unpleasant odours.

 The finishing can be applied onto the substrate by exhaust, pad dry, cure, coating, and spray, foam techniques. The substance can also be applied by directly adding into the fibre spinning dope. It is claimed that the commercial agents can be applied online during the dyeing and finishing operation, says Menezes (2003). The antimicrobial activity of the biotransformed compounds was examined by agar diffusion method and measured in terms of diameter of inhibition zone produced around the cells. The minimum inhibitory concentration was calculated as the last concentration of cyanohydrin, which inhibited the growth of microorganisms, says Khobragade (2005).

2.6.1. Types of Antimicrobial finish

Antimicrobial activity, which affects bacteria is known as Anti-bacterial and that which affects fungi is known as antimycotic, says Kavitha et al., (2006). Products with antimicrobial finishes are divided into different categories. One is purely antimicrobial purpose to control the growth of microbes and other is differentiating product from other ones putting emphasis on cleanliness. The best method of antimicrobial deterioration is to apply antimicrobial chemicals known as biocids, which are normally incorporated in the finished textile product, explains Gokarneshan, (2005).

The antimicrobial are of two types namely leaching and non-leaching type. In the leaching type antimicrobial is not chemically bonded with the fabrics and can be removed by contact with moisture. Besides affecting durability leaching technology has a potential to causeof variety to other problems, when used in garments. It is effective for single use and loses its effectiveness on subsequent washing. In 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 not they cause harm to anything other than microorganisms. These agents do not lose their effectiveness even on repeated laundering says Shukla (2008). Non- leaching type which bound to the products control the growth of microbes. This is a permanent finishing and remains functional throughout the life of the fabric, explain  Toritore (2005). Antimicrobial finish can be divided into two types

i. Impervious finishes

ii. Active finishes

Active finishes, which are effectively bactericidal or fungicidal. They can be divided into two types. Rot proofing agents for industrial users required a cheap, leach resistant material, which may or may not be coloured. Sanitized types of finish used for apparel, where a much more efficient, non-toxi durable for washing, dry cleaning, but costly finishing chemical is used says Choudhury (2008).

2.6.2. Properties of Antimicrobial finish

Antimicrobial finish properties are to control the infestation by the microbes to arrest metabolism in microbes, to protect textiles from                 staining discolouration, quality deterioration and prevents the odour formation, states Ramachandran et al., (2004). This finish should prevent the transfer and spread of disease promoter. Antimicrobial textile work by controlling the bacteria and thus suppressing the generation of unpleasant odours. Antimicrobial  finish should not be toxic to the human body and should be compatible with other finishes. This finish maintains hygiene and freshness and it control or eliminates microbial staining to stop skin irritation explains Achwal et al., (2003).

2.6.3. Requirement of Antimicrobial finish

The antimicrobial finish should be safe for the consumers, have excellent skin compatibility and extensive results on toxicity. It should not produce harmful effects to the manufacturer, user and the environment. They should comply with the statutory requirements of regulating agencies denotes White (2009). They should be easy to use and compatible with textile processing. They should be resist to body fluids and resistance to disinfections or sterilization (www.fibre2fashion.com).
2.6.4. Necessity of Antimicrobial finish

To avoid cross infection by pathogenic microorganisms. To control the infestation by microbes. To arrest metabolism in microbes in order to reduce the odour formation. To safequard the textile products from staining, discolouration and quality deteriorates (www.indiantextilejournal.com)

2.6.5. Benefites of Antimicrobial Finish

The application of antimicrobial agents on textiles dates back to antiquity. Many antimicrobials used for textiles are already known in the foodstuff and cosmetics sectors and have been in use for decades. The major classes of antimicrobial for textiles are phenols, quaternary ammonium salts, say Orhan (2007). The antimicrobial agents protect the uses of textile materials against bacterial, yeast, dermatophytic fungi and other related microorganisms for aesthetic hygiene or medicinal purposes express Chandramohan et al., (2000). The antimicrobial finished material maintains hygiene and freshness, stops bad odour, control microbial staining, improves life and hand of the articles whenever it is applied, stop skin irritation and prevent skin disease, highlights Menezes (2003).

Antimicrobial finish protect textile from biodeterioration caused by mould, mildew, fungi, protection of textiles from insect and other pests. Initially, the primary objective of the finish was to protect textiles from being affected by microbes particularly fungi. At present uniforms, tents, defence textiles and technical textiles such as geo textiles have been finished using antimicrobial agents. (www.ieindia.org). Socks with odour-eating treatment to prevent athlete’s foot fungus, restaurant uniforms, surgical drapes, filters, mattress coverings, carpets, shower curtains, lining fabrics, terry toweling and kitchen clothes, says D’souza (2008). Materials coated with antimicrobial active ingredients will have antimicrobial but it is hard to guarantee this for the lifetime of the product remarks Garvey (2008).

The term antimicrobial refers to a broad range of technologies that provide varying degrees of protection for products and buildings against microorganisms. These preservative antimicrobial are very different in their chemical nature, mode of action, impact on people and the environment, in plant handling characteristics, durability on various substrates, and how they interact with good and bad microorganisms states Cartis (2009).

2.7. Natural source

Natural herbal products can be used for antimicrobial finishes, as there is a tremendous source of medicinal plants with antimicrobial composition to be the effectiveness candidates in bringing out herbal textiles. These natural products are ecofriendly and are able to inhibit or destroy pathogens without toxic impact on the host cells says Kavitha (2006). Plants and plant products are traditionally used for healing of wounds, burn-injures, antifungal, antiviral, Anti-bacterial, antimicrobial activity against skin infections remark                   Rawar (2005).

Several medicinal plants are used for years in treating many diseases in daily life. The information regarding herbal remedies and herbal health care was available in ancient period such as Vedas and the Bible. Over the last forty years intensive efforts have been made to discover clinically useful                      anti-bacterial or antifungal drugs views Ignacimuthu (2008). The increased interest in herbal medicine has been a distinct trend in developed as well as developing countries. Herbal remedies are composed of dried and powdered whole herbs and herbs extract in liquid and tablet form. Liquid herb extracts are used directly in the form of medicinal syrups, tinctures, and wines says            Kumar (2005).

Natural has provided a complete storehouse of remedies to cure all ailments of mankind. Plants are reliable source of potentially important bioactive natural products. The growing interest in herbs and economically useful plant is part of the movements towards green economical life style denotes Shilpa (2004).       

2.7.2. Guava Leaves 

Family              : 
Mytraceae

Scientific name : 
Pisidium guajava


Most scientific evidence examines the clinical efficacy of guava in treating astro intestinal disorders. Other investigations examined antiamebic, antidiarrhetic, antihyperglycemic, antimutagenic, antimicrobial antispasmodic and sedative effects as well as anticough and narcotic like activities of the plant species (www.rain-tree.com). The young leaves of the plant have been used as a tonic to treat digestive conditions such as cholera and diarrhoea in Brazil and Mexico. Guava leaves are used to treat cough and pulmonary diseases. Young guava leaves are used to treat cough in India, and in China. The leaves are used as an anti-inflammatory and hermostatic agent  (www.en.wikipedia.org)

The leaves and bark of the guava tree have a long history of medicinal uses that are still employed today. Tender leaves are chewed for bleeding gums and bad breath, and it is said to prevent hangovers (if chewed before drinking). Indians throughout the Amazon gargle a leaf decoction for mouth sores, bleeding gums, or use it as a douche for vaginal discharge and to tighten and tone vaginal walls after childbirth. Guava is rich in tannins, phenols, triterpenes,flavonoids, essential oils, saponins,carotenoids,lectins,vitamins,fiber and fatty acids . 
iii. EXPERIMENTAL PROCEDURE

The experimental procedure related to the study of the following headings:

3.1.
Selection of yarn

           3.1.1. Conversion of yarns into fabric

3.2.
Selection of fabric formation
3.2.1.
Selection of weaving structure

3.2.2.
Pretreatment of fabric

3.3.
Selection of finishing 

3.3.1.
Collection and storage

3.4.
Pilot study

3.4.1.
Selection of Natural Antimicrobial finish


3.4.2.
Selection of binder


3.4.3.
Extraction of the natural source

3.5.
Optimization of antimicrobial finish

3.5.1.
Optimization of herbal solution


3.5.2.
Optimization of citric acid


3.5.3.
Optimization of time and temperature


3.5.4.
Optimization of pH


3.5.5.
Method of finishing.

3.6.
Wear study

3.6.1.
Selection of garment


3.6.2.
Selection of sample


3.6.3.
Construction of the selected garment

3.6.4. Time and number of wear

3.7.
Evaluation

3.7.1.
Subjective Evaluation 



3.7.1.a. Wearers opinion



3.7.1.b. Visual evaluation


3.7.2
Objective Evaluation


3.7.2.1. Yarn Evaluation




3.7.2.1.a. Yarn appearance




3.7.2.1.b. Yarn twist


                                    3.7.2.1.c.  Yarn tensile strength

                       3.7.2.2.Fabric evaluation

                                    3.7.2.2.i.  Physical property



           3.7.2.2.i.a.  Fabric weight




           3.7.2.2.i.b.   Fabric thickness




           3.7.2.2.i.c.   Fabric count



           3.7.2.3.ii. Mechanical property



           3.7.2.3.ii.a. Fabric tensile strength and elongation




           3.7.2.3.ii.b. Abrasion resistance.



          3.7.2.4.iii. Comfort property



           3.7.2.4.iii. a. Fabric stiffness




           3.7.2.4.iii. b. Drapability



         3.7.2.5.iv. Absorbency property



          3.7.2.5.iv.a. Drop test 




          3.7.2.5.iv.b. Sinking test




          3.7.2.5.iv.c. Capillary test

3.7.3.Antimicrobial Test

3.7.3.1. Petric Plate Method

                    3.7.4.Wash Durability test
3.8.Nomenclature

3.1. Selection of yarn


Cotton is the most important textile fibre among all the other fibres. Cotton is the backbone of the world’s textile trade. Many of our everyday textile fabrics are made from cotton, states Chavan, (1999).Cotton is soft and comfortable, wrinkles easily, absorb perspiration quickly and biodegradable, softness, absorbency and breathability opines Haoming (2006). Cotton is a good conductor of heat and also non allergic to body, express Saini, et.al. (2005).


Modal is the type of cellulosic fibre having improved strength and modulus when wet. Modal is a manufactured fibres of cellulose obtained by processes giving a high breaking strength. Modal is otherwise called as Polynosic. Polynosic means many fibrils, whilst modal is derived from modulus. Modal fibres are sometimes called “Artificial cotton”. It is currently called the new “wonder” fabric. It is soft and smooth, with a texture similar to that of cotton or silk. Cool to touch, very absorbent and breaths well (www.mvstylenaturals.com).

Modal fibers are stronger than viscose and cotton fibers when they are wet. It is also nonallergeic. These fibers are dimensionally stable and do not shrink or get pulled out of shape when wet like many rayons. They are also wear resistant and strong while maintaining a soft, silky feel, says Mahaphatra (2007).

3.1.1. Conversion of yarns into fabric


Modal yarn makes textiles naturally more beautiful given after repeated washing. Cotton is the most widely used fiber because of its high versatility and cost wise also it is cheaper then other natural fibers, Hence the investigator plan to mix both cotton and modal yarn. In warp direction cotton yarn and in weft direction modal yarn were used to convent the yarn into fabric for this study. 
3.2. Selection of fabric formation


According to Vidhyasagar (1998), Modal is pliable enough to be made into garments and household textiles. For industrial purpose some shapping or flexibility is needed. Fabrics are usually available to the consumers in the form of yards or meters. The fabric forming process helps to determine the appearance and texture, the performance during use and care. The process often determines the name of the fabric. Hence the investigator planned to select plain weave for fabrication. The selected cotton and modal yarns were woven by the following ratio 100 percent cotton, 100 percent modal and 50:50 modal cotton, for the present study.

3.2.1. Selection of weaving structure


Weaving is probably as old as human civilizations. Weaving started as domestic art and stayed as a cottage industry until the invention of the fly shuttle states Mahadevan (2001).  A textile is a cloth, which is either woven by hand or machine. ’Textile’ has tradionally meant a woven fabric. The term comes from the Latin word, texere; meaning ‘to weave’ says Barker, (2007). Weaving is the finest qualities and the most delicate patterns with extra weft etc can more successfully be done in hand loom than in powerloom(Plate-I) viz, benarasi, brocades, damasks, woollen figured carpets are woven in handlooms also a world wide reputation says Murphy (2000).

According to Gupta et al., (2005) says Plain weave is the simplest form of weaving. It consists of interlacement of warp and weft up and down the entire width of the fabric opines Benger et al., (2006). Plain weave fabrics are usually reversible says Wilson (2005) and are stronger than the other basic weaves because each thread in each series of yarn supports the consecutive thread of other series says Naik et al., (2006).  
3.2.2. Pretreatment of fabric

Pretreatment improves wettability of fabrics thereby facilitates uniform finishing. The aim of preparatory process is the first step towards quality, which removes the natural impurities present in fabric and modifies the fabric for follow up process denotes Saraf (2005).


Scouring is the process of removing the natural impurities, which had adhered to the fabric. To with stand their property in the production process. Scouring is the important operation by which natural impurities and acquired impurities from the fabric are removed.
Receipe for scouring

Weight of the fabric

-
1000 grams 


Water



-
10 litres


Sodium carbonate

-
20 grams


Sodium hydroxide

-
30 grams


Wetting agent

-
few drops

 Hence the following recipies were used for scouring selected cotton, modal and modal cotton fabrics for further study. The selected fabrics were scoured in a water bath. The scoured samples were rinsed thoroughly and dried under shade.

3.3. Selection of finishing


Natural finishing have become a part of human life since the time immemorial. India has a rich cultural heritage and the tradition of using finishes obtained from natural sources, remarks Sharma et al., (2008). There is an increasing realization in the textile industry as well as among the textile consumers to develop and demand eco-friendly methods of finishing textiles, denotes Pardeshi et al., (2000).(Plate-II)

3.3.1. Collection and storage of natural source

The  guava plant is found to be present in the tropical region and it occurs along the road sides and waste lands denotes Lozoya (2002). The guava leacves (plate-II) has many different properties that contribute to its antidiarrhoerl effect. It has been documented with pronounced antibacterial activity against such common diarrhea causing bacteria as staphylococcus auereus, shigella, bacillus, E.coli, and pseudomonas. The leaves were collected in and around the campus. The collected leaves were shadow dried for one week, and then it was powdered. It was stored in the container box, states Khan (2004). (Plate-III) Hence the investigator select this leaves for this study.
 

3.4. Pilot study



Pilot study is preliminary study conducted in a limited scale before the large scale are carried out in order to gain some primary information, on the basis of which the main project would be planned and formulated, says Saravanavel (1999). A pilot study was carried out in order to select material, optimize the selected herbs, binder, extraction and application techniques and procedure as follows

3.4.1. Selection of natural antimicrobial finish


According to Lee (2005), many studies are related that Pisidium guajava posses Anti-bacterial, antispasmodic, antidiabetic, anticough, antioxidant and anarcotic activities. Development of antimicrobial textile finish from plant species a new approach to make textile antimicrobial is incorporating the active principles of plant extracts with fabric, remarks Thilagavathi (2008).

3.4.2. Selection of binder


The binder is a film forming agent made up of long chain macro molecules which when applied to the textile together with the pigments produces a three dimensionally linked network. The binder should be colourless, odourless, evenly thick, smooth and good adhesion says Khoja et al., (2003). Citric acid is one of the bulk chemicals mainly used by the food and pharmaceutical industries. Citric acid was commercially isolated from lemon juice (Plate-V). A commercial scale was developed using sugar beet molasses and hydrocarbon as substrates and fungal cells as microbes, denotes Kubicek (1994). Citric acid is a good cross linking agent or binder inspite of its low cost, widespread availability and ecological acceptability highlights Vikusiae et al., (2000).


Citric acid is used to carryout pH adjustment and as mortar regarding agent, replacement agent for more corrosive acids and textile finishing (www.stevens.edu) based on the antimicrobial finish the investigator selected citric acid as the suitable cross linking agent for the present study.

3.4.3. Extraction of the natural source



Ethanol is one of the largest volume organic solvents, produced by the fermentation process all over the world. The demand for ethanol has increased in recent years as it is widely used in chemicals, potable industries, medicine and motor fuel, view Reddy (2005).


The air dried Pisidium guajava leaves were made in to powder form, 100g of the powder was extracted with 500ml of ethanol (analytically grade). The mixture was allowed to stand for 24 hours (Plate-IV). The mixture was now filtered and evaporated carefully and the regulated water bath was maintained at the temperature of 80oc to yield to deep green semi-solid extract weighing 7.5gms. It was stored in a refrigerator at 4oc. The extraction can be carried out from natural finishing agent by aqueous, alkaline and acidic or alcoholic method. Among these alkaline extraction shows good result.

3.5. Optimization of antimicrobial finish

3.5.1. Optimization of concentration of herbal solution


The selected herbs were taken in the optimized ratio and soaked in ethanol for three days. After three days the ethanol was evaporated for the extraction as finishing agent. The extracted solution and water were taken in beaker in three different proportions 50, 75 and 100 per cent. The 100 per cent extracted solution shows good microbial activity in the pilot study. Hence it was chosen for this study.
3.5.2. Optimization of citric acid


Citric acid is considered as an important aspect in binding the herbs to the fabric in finishing process. Krishnaveni et al., (2007) suggested that citric acid gives good result as binding agent. Investigator selected 100 percent extracted solution and the citric acid in the ratio of 9:1 for this study.

3.5.3.Optimization of time and temperature


Time and temperature was considered as an important aspect in curing the fabric after finishing process. Thilagavathi et al., (2006) suggested curing at 80oc for 15 minutes, which had given a satisfactory result. Hence 15 minutes and 80oc were considered as a optimum time and temperature for the study.

3.5.4. Optimization of pH


Karolia (2005) explains, that the bacteria grow at neutral pH. However the growth of Bacteria is hindered in acidic or alkaline pH. Hence pH 4.5 was selected for the present study.
TABLE - I

OPTIMIZATION OF PARAMETERS

	S. No.
	Criteria
	Pilot study
	Selected parameters

	1.
	Herbal solution
	50, 75 and 100 per cent
	100 per cent

	2.
	Citric acid
	9:1
	9:1

	3.
	Time
	15 minute
	15 minute

	4.
	Temperature 
	80oc
	80oc

	5.
	pH
	4-8
	4.5



From the above Table -I it was clear that herbal extraction solution is mixed with water and one per cent citric acid was added. The temperature was maintained at 80oC for 15 minutes with pH level 4.5. Thus above parameters were selected for the study 

3.5.5. Method of finishing


The selected 4 meters fabric were finished with the optimized solution. The extracted solution was poured inside the padding mangle the fabric was passed inside the machine (Plate-VI) for 15 minutes. Then cured for 15 minutes at 80oC for the good penetration of the finishing agents. Then the fabric was removed from the curing chamber, then washed thoroughly and dried in the shade.

3.6. Wear study

3.6.1. Selection of Garment

Cotton and modal, in its bright form gives textiles a silky, elegant lustre comparable to mercerized cotton qualities, which remains intact even after many washes. Due to its high resistance to alkalies. Modal in mixture with cotton can also be mercerized which influences not only affinity and lustre positively but also dimensional stability, states Bhaskar (2006). These are used in construction for garments, bedspreads, etc. Therefore middy top was selected for wear study.

3.6.2. Selection of sample

A sample is that part of the universe which are selected for the purpose of investigation. The success of the study depends on the careful selection of the sample, denotes Gupta (2000).


Considering the above point’s investigator selected college girls in the age group of 22 to 23 years for the study. Three girls from this age group were selected as a subject for wear study.

3.6.3. Construction of the selected garment


Individual body measurements of selected adolescent girls were taken according to the instruction given in the Zarapkar 2004 for the construction of middy top. 

3.6.4. Time and number of wear


To observe the feedback the selected girls regarding perspiration, shrinkage, comfort feeling, skin irritation and odour. Therefore the subjects were asked to wear the middy top for seven hours a day and repeated for one week. Then their opinion of the  wearer was noted. 
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3.7. Evaluation

       To evaluate the impact of the finish given on the fabrics the grey samples and finished samples were evaluated subjectively and objectively.

3.7.1. Subjective Evaluation

Subjective evaluation includes wearer’s opinion and visual inspection. For wearer’s opinion a questionnaire was prepared with 10 questions regarding the effect of comfort, feeling, color fastness, skin irritation, odour and  reaction of perspiration.

3.7.1.a. Wearers opinion

       The Wearers opinion was collected using prepared questionnaire to get the above information. (Appendix-V)

3.7.2.b. Visual Evaluation


The finished samples were evaluated using a prepared proforma which include the details of general appearance, colour, evenness, lustre and texture. A panel of 50 postgraduate students in the field of Textiles and Clothing were selected as judges for evaluating the fabric.

3.7.2
Objective Evaluation

Objective evaluation includes laboratory tests like mechanical property test, physical property, comfort property, absorbency and antimicrobial tests are given below

3.7.2.i. Yarn Evaluation

3.7.2.i.a. Yarn appearance


The appearance of a fabric depends on a large extent on the smoothness, cleanliness and general appearance of the yarns from which the fabric is made. The appearance of the sample yarns is determined by visual comparison. Gradations of yarns are carried out by comparing the yarn with the selected student photographs representing the appearance grades. The photographs are developed by American Society for Testing materials.
The winding of yarn on the board should be standardized to get uniform gradations. The yarn was first wound on the black and card using motarised wrapping machine which is made to traverse steadily along the board thus giving a more even spacing. After the proportion of board it is compared with official ASTM spun yarn appearance photographs and graded based on fuzziness, nappiness, unevenness and visible foreign matters under good lighting condition.

3.7.2.i.b. Yarn twist



The Eureka Model Electronic Twist tester (Plate-VII) was used for untwist method. This method is based on the fact that yarns contract in length as the level of twist is increased. Therefore it the twist is subsequently removed, the yarn will increase in length reaching a maximum when all the twist is removed. The end of the yarn distance from the counter is attached which is capable of magnifying its change in length. At the start of the test, the yarn is placed under a suitable tension, either by a clip in weight or by a weighted arm. The test procedure is to untwist the yarn until all its twist has been removed and then to continue twisting the yarn in the same direction until it returns to its original length. The basis of the method is the assumption that the amount of twist put in equal to the twist that has been removed, describes Saville (2004). Based on their procedure experiment was carried out for 5 times. The mean value was calculated and rewarded.

3.7.2.i.c.  Yarn tensile strength


The tensile strength of a thread can be determined by using a tensile strength tester. It is measured as the weight to break it under tension, says Raul (2005).  The yarns were taken and clamped between the upper clamp and lower clamp. When the machine (Plate-VIII and IX) was started, the lower jaw 
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traversed downward, imposing the tension on the specimen and thereby pulling to more over the quadrant scale. When the specimen returns the pendulum arm give the breaking load of the specimen. Then the tenacity is calculated

Mean breaking load in kg

[image: image5.wmf]0

0.5

1

1.5

2

Mean value in inches

GC

FC

GM

FM

GMC

FMC

Warp

Weft

Tenacity in g/tex




x 1000





Tex

3.7.2.2. FABRIC EVALUTION

 3.7.2.ii.  Physical property


It contains, fabric weight, fabric thickness and fabric count.

3.7.2.ii.a. Fabric weight


Fabric weight is an important component for comparing the two similar fabric constructions, Saini (2004) describes fabric weight as the relative weight of the fabric and expressed as the weight of a particular size of piece, such as grams per square meter or dences per square yard.


Hence the investigator cut the sample of from treated and untreated fabric using a GSM cutter (Plate-X and XI) and weighed the fabric using a digital balance. Ten readings for the treated and untreated samples were noted separately and the individual mean was calculated.

3.7.2.ii.b.   Fabric thickness


The thickness of fabric is one of its basic properties giving information on its warmth, heaviness or stiffness on use. Thickness measurements (Plate-XII) are rarely used as they are very sensitive to the pressure used in the measurement. Fabric weight per unit area is used commonly as an indicator of fabric thickness, opines Stoker et.al.,(2005) .


“Batty” thickness tester, a hand operator instrument was used to find the thickness of the samples. It had a dial which read the thickness of the fabric, two clamp were placed in between the two clamps and pressed. Five readings were taken randomly and mean was calculated to find out the fabric thickness before and after finishing treatment on the fabric.

3.7.2.ii.c.   Fabric count


In woven fabric the warp yarns are commonly referred to as “Ends” and the number of weft threads are called “picks”. A fabric therefore described in terms of “ends and picks” denotes Booth, (1996).


Pick glass (plate-XIII)was used to find out, number of warp and weft in the samples. The glass was placed randomly at different places and the number of repeat was found by analyzing the weave. Five readings were taken for warp and weft direction and recorded for all the samples to find out there was any shrinkage or elongation during the finishing treatment.

3.7.3.iii. Mechanical property

It contains fabric tensile and elongation and abrasion resistance.

3.7.2.iii.a. Fabric Tensile strength and Elongation


Breaking strength is a measure of resistance of the fabric to a tensile loan in either warp or weft direction, states Angappan (2002). Breaking strength is the force required to break a fabric when it is under tension. Breaking elongation is the increase in length that has occurred, when the fabrics breaks. Breaking strength as a measure of the resistance of the fabric to a tensile load or stress in either warp or weft direction. Elongation measures the extent of deformation along the axis of a material under a tensile stress.


Eureka Brand tensile strength tester (Plate-XIV) was used for the study. Five samples were cut from the warp and weft directions. Each sample was 10.5 inch in length and 1.5 inch in width. Lengthwise yarns from the sides of the strip were raveled out up to quarter inch from each strip, so that, inch was maintained. Each sample was perpendicular to the load. The load was applied and the readings were recorded in Kilograms and elongation in inches as well as centimeters were noted as soon as the sample were broken. Five readings were taken for each of the samples then the mean strength and elongation was found loss or gain in the fabrics before and after finishing.

3.7.2.iii.b. Abrasion Resistance


Abrasion resistance is one of the major criteria to assess the durability of the fabric, states Basu, (2001).


Abrasion is an aspect of wear, rub away of the component fibers and yarns of the fabric. This may be classified as plane or flat abrasion and the former abrades flat area, and later is used to abrade the folds and collard. In flat abrasion rubbing is accompanied by bending, reveals Booth (1991). Abrasion is the wearing away of any part of a material by rubbing against another surface.


The Eureka Martindale abrasion resistance tester (Plate-XV) was used to determine the fabric resistance of friction. The severity of abrasion varies with the nature of the radant. Five samples were cut in random from each of the finished concentration using a template dimension. The initial weight of the sample was taken accurately to the nearest of 0.001gm using an electronic balance. Then the sample mounted on sample holders. Sample holders with 200 gms weight was used for this purpose. The rubs were standardized to 34 revolutions. The samples were made to rub against the abrasive surface. After 34 revolutions the samples were removed and the final weight of each sample was found then weight loss due to abrasion was calculated. The same procedure was repeated for all other samples. Each time a fresh abrant was used. Similarly the mean value of the five readings for each of the sample was calculated. The loss in weight of each material was recorded separately to find out the abrasion resistance of the fabric before and after finishing.
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3.7.4.iv. Comfort property
Fabric stiffness and Drapability  come under comport property.

3.7.2.iv. a. Fabric stiffness


Stiffness is the resistance to bending. Fabric stiffness indicates the resistance of the fabric to bending and it is a key factor in the study of handle and drape, describes Gopalakrishnan (1997).


Eureka stiffness tester (Plate-XVI) was used to determine the stiffness in bending length, using a scale of six inches (15cms) length and one inch (2.5 cms) width was used as template. Five samples were cut in the warp and weft directions. Each samples along with the scale were mounted on the platform which was horizontal and was moved along with the fabric slowly. Until the fabric touches the edge of the platform and tip of the fabric coincide with the index line which was viewed in the mirror. The bending length was read from the scale mark opposite to the zero line on the side of the platform. Five readings were taken and mean was calculated to find out the fabric stiffness before and after finishing.

3.7.2.iv. b.Drapability



Drape is one of the subjective performance characteristics of fabric that contributes to aesthetic appeal (ASTM, 2000). Fabric drapes exactly to which a fabric will deform when it is allowed to hand under its own weight describes, Textile Committee (1993).


Eureka Drape Meter (Plate-XVII) was used for the study. A circular sample of 12 inch diameter was cut using the template and was draped over a disc which is subsequently smaller in diameter than the sample. A light source and lens located below the disc projected on image of the draped sample on the brown paper, that was placed over the glass cover which was also 12 inch in diameter. The weight of the brown paper was first taken and then the outline of the shaded area was traced and cut. The drape co-efficient was calculated using the formula.






   Ps - Pq
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Drape co-efficient = 

    x 100






     Ps

where Ps = Actual weight of the circular brown paper

          Pq = weight of the projected area cut from circular brown paper

3.7.5.v. Absorbency property


    The wettability and absorbency of the samples are evaluated by drop test, sinking and capillary rise test.

3.7.2.v. a. Drop Test


The ability of a fiber to take up moisture is termed as absorbency. Wettability is the time taken in seconds for a drop of a water to sink into the fabric. If any fabric takes more than 200 seconds to absorb water the fabric is considered as unwettable.


A burette filled with distilled water was clamped in a stand. The sample was mounted in an embroidery frame and was placed at the base of the stand. The distance between the sample and burette nozzle was kept constant. The nozzle of the burette was opened just to allow a drop of water to fall on the sample. The stop watch was started simultaneously and it was stopped when the drop of water fully sank into the material and the time taken was noted (Plate-XVIII). The same procedure was repeated for five times of the original and finished treated sample. Then the mean value was calculate and recorded to find out the absorbency of the fabric before and after finishing.

3.7.2.v. b. Sinking Test


Sinking test is a simple test that helps to measure the wettability of a fabric denotes Booth (1996). Five samples were cut into the size of 5cms to 5 Cms Square from treated sample. A 100ml beaker was filled with distilled water and few drops of wetting agent were added into the distilled water (Plate-XIX). The sample was dropped on the surface of the water from a standard height. The stopwatch was stated when the fabric struck the surface of water and stopped when the corner sank below the water surface. The time required far the sample to sink was noted. The same procedure was repeated for five samples and the mean value was calculated. Similarly the mean values of the treated samples were calculated and the sinking time of each material recorded separately to find the absorbency of the fabric.

3.7.2.v. c. Capillary Test


Paul (2005) pointed out that the capillary travel method measures the rapidity of absorption. Five samples were cut into size of 30 cms length and 2.5 cms width from the treated samples. One end of the sample strip was pasted with a glass rod which was placed on heavy wooden blocks and at the other end, two grams weight was attached to keep the small straight (Plate-XX). At the weighted end 2cms of the sample was allowed to immerse in a tray of distilled water. The rise of the water level in the strip was noted by keeping length of the fabric as 5cms constant. The same procedure was repeated for five samples from the same material and the mean value was calculated and the capillary rise of each material was recorded carefully to find the absorbency of the fabric before and after finishing.
3.7.3. Antimicrobial Test
The effect of the extracts on the test organisms, were studied by following well diffusion method. Three organisms e.coli, pseudomonas fluorescens and staphylococcus aureus were taken for the study.
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3.7.3.1. Paper Disc Method

The pure culture of the isolated organism is inoculated onto the sterile Mulla Hinton agar plats (4mm thick) following pour plate method. Three or four colonies and similar colonies are transferred into 5ml of the sterile brain heart infusion broth and incubated at 35oC and for 2 to 3 hrs. After the incubation, a sterile non-toxic cotton swab is dipped into the broth and soaked nicely and was swabbed on the entire surface of the media and ensured that the organism has spread throughout the surface of the medium. The plates were allowed to dry for 5 to 10 minutes. (Plate-XXI)  Using a septic technique with the sterile forceps, paper discs soaked with the extracts were taken and placed onto the inoculated media, with approximate distance between the discs. The plates were then immediately incubated at 37oc for 24 hours. The diameter of the zones formed around the paper discs were measured in mm and recorded.

3.7.4. Wash Durability test

             Detergents are often used in hard water and it has the tendency to remove the stains and dust on the fabric states Bhatia (2003). Therefore the selected detergent was used for washing the treated samples (Plate-XXII).

3.8. Nomenclature 

                   The nomenclature of samples is give below:

Gc 
-
Grey Cotton

Fc
-
Finished Cotton

Gm 
-
Grey Modal

Fm
- 
Finished Modal

Gmc
- 
Grey Modal Cotton

Fmc
-
Finished Modal Cotton
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IV RESULTS AND DISCUSSION

The results and discussion related to the study consisted of the following headings.
4.1
SUBJECTIVE EVALUATION
4.1.1 
Wearer’s opinion

4.1.2 
Visual Evaluation

4.2
OBJECTIVE EVALUATION
4.2.1 
Tests for yarn

4.2.1.a. Yarn appearance

4.2.1.b. Yarn twist

4.2.1.c. Yarn tensile strength

4.2.2
Tests for physical properties

4.2.2.a. Fabric weight

4.2.2.b. Fabric thickness

4.2.2.c. Fabric count


4.2.3
Tests for mechanical properties

4.2.3.a. Fabric tensile strength 

4.2.3.b. Fabric elongation

4.2.3.c. Fabric abrasion resistance


4.2.4
Tests for comfort properties

4.2.4.a. Fabric stiffness

4.2.4.b. Fabric drapability


4.2.5
Tests for absorbency

4.2.5.a. Drop test

4.2.5.b. Sinking test

4.2.5.c. Capillary rise test


4.2.6
Antimicrobial test


4.2.7
Wash durability

4.1. SUBJECTIVE EVALUATION

4.1.1. Wearer’s opinion


The antimicrobial finished garment showed more interest to the wearer’s. Regarding the wearer’s opinion the finish created freshness to the fabric and eliminates the perspiration smell, the colour of dress control is not changed. The fabric has no skin irritation or allergy due to the finish. 

4.1.2. Visual Evaluation


The results of visual evaluation of original and finished samples are presented in the Table-II. 
Table-II

VISUAL EVALUATION OF ORIGINAL AND FINISHED SAMPLE

	S. No
	Samples
	Rating scale in percentage

	
	
	General appearance
	Brilliance of color
	Evenness of finishing
	Texture
	Lustre

	
	
	Good
	Fair
	Poor
	Bright
	Medium
	Dull
	Even
	Partially even
	Uneven
	Soft
	Medium
	Coarse
	High
	Medium
	Dull

	1.
	GC
	46
	4
	-
	45
	5
	-
	-
	-
	-
	47
	3
	-
	48
	2
	-

	2.
	GM
	44
	6
	-
	48
	2
	-
	-
	-
	-
	48
	2
	-
	47
	3
	-

	3.
	GMC
	48
	2
	-
	47
	3
	-
	-
	-
	-
	48
	2
	-
	46
	4
	-

	4.
	FC
	47
	3
	-
	47
	3
	-
	49
	1
	-
	46
	4
	-
	47
	3
	-

	5.
	FM
	48
	2
	-
	49
	1
	-
	48
	2
	-
	49
	1
	-
	49
	1
	-

	6.
	FMC
	47
	3
	-
	48
	2
	-
	49
	1
	-
	48
	2
	-
	48
	2
	-


 He above Table-II it reveals that the general appearance of all samples were rated by good as 94 per cent of the judges. With regarding to brilliancy of color it was rated as bright by 94 per cent of judges. Regarding to evenness of finishing, it was rated as evenly finished by 96 per cent Incase of texture, it was rated as soft by 48 per cent and for lustre, it was rated as high by 96 per cent of Judges. Thus it could be concluded, from the visual inspection.                           that appearance of all samples were rated as good in general appearance, bright in color, evenly finished with soft texture and high lustre.

4.2. OBJECTIVE EVALUATION

4.2.1. Tests for yarn

The results of yarn tests-yarn appearance, twist, strength are given below.
4.2.1.a. Yarn appearance


The appearance of the yarn grade was noticed by using ASTM D2255, standard method. With regarding to100 per cent cotton yarn, 87 percent of judges rated grade B and 92 per cent of judges rated grade A for 100 per cent Modal yarn. Hence it could be concluded that modal yarn has good appearance compared with cotton which is slightly irregular.
Table -III

YARN APPEARANCE

	S.No.
	Samples
	Grade
	Appearance

	1.
	Cotton
	B
	Slightly irregular

	2.
	Modal
	A
	Good



From the Table-III it was clear that the sample of cotton has the maximum yarn appearance of grade B. Modal has the maximum yarn appearance of grade A. Hence it is evident that modal yarn has good appearance.
4.2.1.b. Yarn Twist


Yarn twist of the samples are presented in the Table-IV

TABLE-IV

ANALYSIS OF VARIANCE OF YARN TWIST
	S.No
	Samples
	Minimum value in inch
	Maximum value in inch
	Mean
	Standard deviation
	Coefficient of variation

	1.
	Cotton
	19.15
	24.65
	21.43
	1.23
	9.52

	2.
	Modal
	18.23
	21.73
	19.46
	1.23
	5.50



From the Table IV, it was clear that the modal sample has the minimum twist (18.23 inch) and cotton has the maximum twist (19.15 inch). The mean, standard deviation and co-efficient of variation of cotton was 21.43, 1.23, and 9.52. and for modal has 19.46, 1.23, 5.50 respectively. Hence it was reveals that the cotton yarn twist is maximum level of twist.

4.2.1.c. Yarn strength


The yarn strength of the samples was presented in the Table-V.

Table-V

ANALYSIS OF VARIANCE OF YARN TENSILE STRENGTH

	S.No
	Samples
	Minimum value in kg
	Maximum value  in kg
	Mean
	Standard deviation
	Co-efficient of variation

	1
	Cotton
	27
	25
	26.2
	0.8362
	3.1934

	2
	Modal
	36
	30
	33.0
	2.2284
	8.5710



From the Table V, it was clear that the sample of cotton has the minimum yarn strength of 25kg. Modal has the yarn strength of 36kg. The mean, standard deviation and co-efficient of variance of cotton yarn was 26.2, 0.8367 and 3.1934. Regarding the Modal yarn mean, standard deviation and co-efficient of variance of 33, 2.8284, 8.5710 respectively. Hence it was revealed that modal has the maximum yarn strength.

Elongation


The yarn elongation of the samples was presented in the Table VI.
Table-VI

ANALYSIS OF VARIANCE OF YARN ELONGATION
	S.No
	Samples
	Minimum value in cm
	Maximum value in cm
	Mean value in inches
	Standard deviation
	Co-efficient of variation

	1.
	Cotton
	1.75
	1.65
	1.7080
	0.0402
	2.3565

	2.
	Modal
	2.33
	2.13
	2.2580
	0.0858
	3.8020


From the Table VI, it was clear that the cotton sample has the elongation of 1.65. Modal has the yarn elongation of 2.13. Cotton has the minimum yarn elongation when compared to the modal.

4.2.2. Tests for physical properties

4.2.2.a. Fabric weight


The results of fabric weight was shown in Table VII.  
Table - VII

ANALYSIS OF VARIANCE OF FABRIC WEIGHT

	S.No.
	Samples
	Mean value in (mg)
	Gain or loss over original weight
	Percentage of gain or loss over original weight
	‘f’ ratio

	1.
	GC
	122.6
	2.6
	2.12
	784.5862 **

	
	FC
	125.2
	
	
	

	2.
	GM
	80.4
	11
	13.68
	

	
	FM
	91.4
	
	
	

	3.
	GMC
	115.2
	0.4
	0.3472
	

	
	FMC
	115.6
	
	
	


**Significant at one per cent level


The Table VII and Figure I, reveals that the fabric weight of finished modal sample has maximum weight increased up to 13 per cent when compared with other samples. It was clearly shown that the difference between the grey and finished samples was significant at one per cent level.
Thus, it was concluded that the fabric weight increased after finishing because of the fixation of the finishing agent on the fabric.

4.2.2.b. Fabric thickness
The result of fabric thickness of grey and finished samples was presented in Table VIII.

                                     Table VIII

ANALYSIS OF VARIANCE OF FABRIC THICKNESS

	S.No.
	Samples
	Mean value in (mg)
	Gain or loss over original weight
	Percentage of gain or loss over original weight
	‘f’ ratio

	1.
	GC

FC
	0.2580

0.2920
	0.034
	13.178
	53.8519 **

	2.
	GM

FM
	0.2140

0.2660
	0.052
	24.299
	

	3.
	GMC

FMC
	0.2200

0.3280
	0.108
	49.090
	


**Significant at one per cent level

The Table VIII and Figure II, reveals that the fabric thickness of finished modal sample has maximum thickness up to 49 per cent when compared with other samples. It was clear that the difference between the original and finished sample showed significant at one per cent level. Thus, it was concluded that the fabric thickness increased after finishing because of the fixation of the finishing agent on the fabric.

FIGURE - I
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FIGURE - II
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4.2.2.c. Fabric count

The result of fabric count of grey and finished samples was presented in the Table IX.
4.2.2. c.i. Fabric count –warp

                                      Table IX

ANALYSIS OF VARIANCE OF FABRIC COUNT IN WARP DIRECTION

	S.No.
	Samples
	Mean value in ends per inch
	Gain or loss over original
	Percentage of gain or loss over original
	‘f’ ratio

	1.
	GC

FC
	98.4

104.0
	5.6
	5.691
	101.5621 **

	2.
	GM

FM
	99.6

103.6
	4.0
	4.016
	

	3.
	GMC

FMC
	124.8

130.0
	5.2
	4.166
	


**Significant at one per cent level

The Table IX and Figure III, shows that the fabric count of finished cotton sample 5.691 per cent increase in warp direction, when compared with other samples. It was clear that the difference between the grey and finished sample in warp direction shows significant at one per cent level. Thus, it was concluded that the count of the fabric was increased in the warp direction because of the fixaction of the finishing agent.

4.2.2.c.ii. Fabric count- weft

Table-X

ANALYSIS OF VARIANCE OF FABRIC COUNT IN WEFT DIRECTION

	S.No.
	Samples
	Mean value in picks per inch
	Gain or loss over original
	Percentage of gain or loss over original
	‘f’ ratio

	1.
	GC

FC
	109.4

115.8
	6.4
	5.850
	218.0748 **

	2.
	GM

FM
	110.2

115.4
	5.2
	4.718
	

	3.
	GMC

FMC
	132.6

137.2
	4.6
	3.469
	


**Significant at one per cent level

From the above Table X and Figure III, that the fabric count of finished cotton sample has increased by 5.850 per cent along weft direction, when compared with other samples. The difference between the grey and finished sample in weft direction was significant at one per cent level. Thus, it was concluded that the found of the fabric was increased in the weft direction because of the effect of the finishing agent.

4.2.3. Tests for mechanical property

The following results were evaluating to fabric for tensile strength and elongation and abrasion resistance of the mechanical property tests.

4.2.3.a. Fabric tensile strength 
4.2.3.a.i. Fabric tensile strength –warp 
The result of fabric strength of grey and finished samples was presented in Table XI.

Table XI

ANALYSIS OF VARIANCE OF FABRIC TENSILE STRENGH IN WARP DIRECTION

	S.No.
	Samples
	Mean value in kg
	Gain or loss over original
	Percentage of gain or loss over original
	‘f’ ratio

	1
	GC

FC
	38.6

41.4
	2.8
	7.258
	29.7391**

	2
	GM

FM
	34.2

35.4
	1.2
	3.508
	

	3
	GMC

FMC
	37.6

39.0
	1.4
	3.723
	


**Significant at one per cent level


From the Table XI and Figure IV, it was that the tensile strength of the finished cotton sample was increased by 7.253 per cent along warp direction when compared with other samples. It was clear that the difference between the grey and finished samples was significant at one per cent level. Thus, it was concluded that the fabric strength increased after finishing 
4.2.3.a.ii. Fabric tensile strength - weft
Table - XII

ANALYSIS OF VARIANCE OF FABRIC TENSILE STRENGH IN WEFT DIRECTION

	S.No.
	Samples
	Mean value in kg
	Gain or loss over original
	Percentage of gain or loss over original
	‘f’ ratio

	1.
	GC

FC
	48.6

51.0
	2.4
	4.938
	35.6296 **

	2.
	GM

FM
	45.2

46.2
	1
	2.212
	

	3.
	GMC

FMC
	48

50
	2
	4.166
	


**Significant at one per cent level

The Table XII and Figure IV, shows that the tensile strength in the finished cotton sample was increased by 4.938 per cent in weft direction, when compared with other samples. From the table, it was clear that the difference between the grey and finished samples has one per cent significant level.            Thus, it was concluded that the fabric strength is increased after finishing in weft side of the fabric. It shows deposit of the finishing agent.
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4.2.3.b. Fabric Elongation
4.2.3.b.i. Fabric Elongation - warp

The result of fabric elongation of grey and finished samples is presented in the Table XIII.

Table - XIII

ANALYSIS OF VARIANCE OF ELONGATION IN WARP DIRECTION

	S.No.
	Samples
	Mean value
	Gain or loss over original
	Percentage of gain or loss over original
	‘f’ ratio

	1.
	GC

FC
	1.34

1.16
	-0.18
	-15.51
	23.4118**

	2.
	GM

FM
	1.06

0.94
	-0.12
	-11.32
	

	3.
	GMC

FMC
	1.64

1.50
	-0.14
	-8.53
	


**Significant at one per cent level

From the Table XIII and Figure V shows that the fabric elongation of the finished cotton sample in warp direction is decreased 15.51 per cent, when compared other samples. From the table, it is clear that the difference between the grey and finished samples in warp direction shows significant one percent level. Thus, it was concluded that the fabric elongation is decreased after finishing because of the impartment of finishing agent.

4.2.3.b.ii. Fabric Elongation - weft
Table - XIV

ANALYSIS OF VARIANCE OF ELONGATION IN WEFT DIRECTION

	S.No.
	Samples
	Mean value
	Gain or loss over original
	Percentage of gain or loss over original
	‘f’ ratio

	1.
	GC

FC
	1.62

1.40
	-0.22
	-13.58
	26.7407 **

	2.
	GM

FM
	1.34

1.08
	-0.26
	-19.40
	

	3.
	GMC

FMC
	1.76

1.50
	-0.26
	-14.77
	


**Significant at one per cent level


From the Table XIV and Figure V, shows that the fabric elongation of the finished Modal sample in weft direction is decreased 19.40 per cent, when compared other samples. From the table, it is clear that the difference between the grey and finished samples in weft direction shows significant one percent level. Thus, it was concluded that the fabric elongation is decreased after finishing because of the impartment of finishing agent.
4.2.3.c. Fabric abrasion resistance


The result of abrasion resistance of grey and finished samples is presented in Table XV.
TABLE - XV
ANALYSIS OF VARIANCE OF FABRIC ABRASION RESISTANCE

	S.No.
	Samples
	Mean value
	Gain or loss over original
	Percentage of gain or loss over original
	‘f’ ratio

	1.
	GC

FC
	49.9

41.0
	-8.9
	-17.8
	1.1192NS

	2.
	GM

FM
	57.4

47.4
	-10
	-17.42
	

	3.
	GMC

FMC
	44.0

41.9
	-2.1
	-4.77
	


NS - Not significant level

From the Table XV and Figure VI, shows that the abrasion resistance of finished Modal cotton decrease 4.77 per cent, when compared with the other samples.  It is clear that the difference between the original grey and finished samples shows not significant. Thus, it was concluded that the abrasion resistance is decreased after finishing in both warp and weft direction because of the deposit of finishing agent.
figure – v

[image: image14.wmf]0

0.05

0.1

0.15

0.2

0.25

0.3

0.35

Mean value in mm

GC

FC

GM

FM

GMC

FMC

elongation

figure – vi

[image: image15.wmf]0

0.5

1

1.5

2

Mean value in inches

GC

FC

GM

FM

GMC

FMC

Warp

Weft

fabric abrasion resistance

4.2.4. Tests for comport property

4.2.4.a. Fabric stiffness
4.2.4.a.i. Fabric stiffness - warp

The result of fabric stiffness of grey and finished samples is presented in table XVI.
Table - XVI

ANALYSIS OF VARIANCE OF FABRIC STIFFNESS IN WARP DIRECTION

	S.No.
	Samples
	Mean value
	Gain or loss over original
	Percentage of gain or loss over original
	‘f’ ratio

	1.
	GC

FC
	2.50

2.56
	0.06
	2.4
	7.4247 **

	2.
	GM

FM
	3.56

2.76
	-0.8
	--22.47
	

	3.
	GMC

FMC
	3.1

2.38
	-0.72
	-23.22
	


**Significant at one per cent level

The Table XVI and Figure VII, shows that the fabric stiffness of the finished cotton sample at 2.4 per cent increased in warp direction is shows finished when compared with the other samples. From the table, it is clear that the difference between the grey and finished samples warp direction shows significant one per cent level. Thus, it was concluded that the fabric stiffness is increased after finishing because of the effect of finishing agent.
4.2.4.a.ii. Fabric stiffness - weft
Table -XVII

ANALYSIS OF VARIANCE OF FABRIC STIFFNESS IN WEFT DIRECTION

	S.No.
	Samples
	Mean value
	Gain or loss over original
	Percentage of gain or loss over original
	‘f’ ratio

	1.
	GC

FC
	2.82

2.56
	-0.26
	-9.21
	13.0833**

	2.
	GM

FM
	2.12

2.78
	0.66
	31.13
	

	3.
	GMC

FMC
	3.06

2.28
	-0.78
	-25.49
	


**Significant at one per cent level

The Table XVII and Figure VII, shows that the fabric stiffness of the finished Modal sample at 31.13 per cent increased in weft direction is shows finished, when compared with the other samples. It is clear that the difference between the grey and finished samples weft direction shows significant one per cent level. Thus, it was concluded that the fabric stiffness is increased after finishing because of the effect of finishing agent.
4.2.4.b. Fabric Drapability

The difference between grey and finished sample for drapability is presented in Table XVIII.

Table-XVIIi

ANALYSIS OF VARIANCE OF DRAPABILITY

	S.No.
	Samples
	Mean value 
	Gain or loss over original 
	Percentage of gain or loss over original 
	‘f’ ratio

	1
	GC

FC
	0.49

0.58
	0.09
	18.36
	83.3801 **

	2
	GM

FM
	0.51

0.68
	0.17
	33.33
	

	3
	GMC

FMC
	0.37

0.51
	0.14
	37.83
	


**Significant at one per cent level

The Table XVIII and Figure VIII reveals that the drapability of finished samples is 37.83 per cent gain in finished Modal cotton sample, when compared with other samples. In table the original and finished sample was compared statistically. The statistical analysis showed significant at one per cent level. Thus, it can be concluded that drapability of these three materials increased after finishing, because of the evenness of finishing agent in to the fabric.
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4.2.5. Tests for absorbency

4.2.5.a. Drop Test
The difference between the original grey and finished sample for drop test is given in Table XIX.

                                     Table-XIX

ANALYSIS OF VARIANCE OF DROP TEST

	S.No.
	Samples
	Mean value
	Gain or loss over original
	Percentage of gain or loss over original
	‘f’ ratio

	1.
	GC

FC
	951.4

273.2
	-678.2
	-71.28
	72.8195 **

	2.
	GM

FM
	3.4

8.2
	4.8
	141.17
	

	3.
	GMC

FMC
	809.4

260.4
	-549
	-67.82
	


**Significant at one per cent level

From the above Table XIX and figure IX shows the absorbency time have maximum decrease in finished cotton and Modal cotton fabric of about 71.38 and 67.82 per cent respectively when compared with original. In the finished Modal fabric the absorbency time has increased about 141.17 per cent respectively when compared with original. Statistically, proved that there was significant different at one per cent level.

Thus it was concluded that Grey cotton fabric have less absorbency time when compared with finished cotton fabric. The grey Modal have more absorbency time compared with finished Modal fabric. The Grey Modal cotton fabric has less absorbency time compared with finished Modal cotton fabric. Particularly finished Modal cotton has more absorbency time to compare with other fabric, because of the application of finishing agent.

4.2.5.b. Sinking Test

The difference between the original and finished sample for sinking test was given in Table XX.

                                      Table-XX

ANALYSIS OF VARIANCE OF SINKING TEST

	S.No.
	Samples
	Mean value 
	Gain or loss over original 
	Percentage of gain or loss over original 
	‘f’ ratio

	1.
	GC

FC
	138.2

37.4
	-100.8
	-72.93
	46.9085 **

	2.
	GM

FM
	9.2

18.4
	9.2
	100
	

	3.
	GMC

FMC
	101.4

52.2
	-49.2
	-48.52
	


**Significant at one per cent level

The above Table XX and Figure X shows the time of absorbency has maximum decrease in finished cotton and Modal cotton fabric of about 72.93 and 48.52 per cent respectively when compared with original. In the finished Modal fabric the time of absorbency have increased above 100 per cent respectively when compared with original. Statistically, proved that there was significant different at one per cent level.

Thus it was concluded that Grey cotton fabric have taken more time to sink when compared with finished cotton fabric. The grey Modal has taken less time of sink compared with finished Modal fabric. The Grey Modal cotton fabric has taken more time to sink when compared with finished Modal cotton fabric. Particularly finished Modal cotton has taken more time to sink when compared with other fabrics, because of the application of finishing agent.
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Sinking test
4.2.5.c. Capillary Test

The difference between the original and finished sample for capillary rise test was given in Table XXI.

                                                   Table-XXI
           ANALYSIS OF VARIANCE OF CAPILLARY TEST 

	S.No.
	Samples
	Mean value
	Gain or loss over original
	Percentage of gain or loss over original
	‘f’ ratio

	1.
	GC

FC
	3.06

4.36
	1.3
	42.48
	74.5175 **

	2.
	GM

FM
	4.10

5.32
	1.22
	29.75
	

	3.
	GMC

FMC
	2.80

3.64
	0.84
	30
	


**Significant at one per cent level

The above Table XXI and Figure XI that the capillary test of the finished cotton sample shows 42.48 when compared with other sample. Especially the finished Modal was more absorbed in the length of fabric when compared with Grey Modal. From the table it is clear that the difference between the original and finished sample shows significant at one per cent level. Thus it can be concluded that the capillary test of these three materials increased after finishing, because of the application of finishing.

4.2.6. Antimicrobial Test

The result of the antimicrobial test of finished samples is presented in Table-XXII.

                                  Table - XXII

ANTIMICROBIAL ACTIVITY OF COTTON, MODAL AND MODAL COTTON FABRICS

	S.No.
	Organism samples
	Number of colonies x 105 / ml

	
	
	Finished cotton 100%
	Finished Modal 100%
	Finished Modal cotton (1:1)

	1.
	A
	112
	41
	68

	2.
	B
	98
	25
	52


Inoculums size: 1 x 106 colonies / ml 

E.coli

 Staphylococcus aureus 


From the Table XXII and Plate XXI, it is clear that the finished Modal fabric has maximum effect when compared with other samples. Regarding these effects is minimum effect in the finished cotton fabric.

4.2.7 Wash durability

The wash durability of the finished cotton, Modal, Modal cotton fabrics are washed thoroughly for wash cycles of 5, 10, 15 washes. The Figure XII shows that 10 washed samples are cotton, Modal, and Modal cotton fabric had stability of finish, because of the herbal finishing applied by using padding method. But after 15 washes the finished samples lesses stability of finish.

figure – xi

[image: image20.wmf]0

1

Mean value in gm

GC

FC

GM

FM

GMC

FMC

cappilary test
figure - xii

wash durability

[image: image21.wmf]951.4

273.2

3.4

8.2

809.4

260.4

0

200

400

600

800

1000

Mean value in minutes 

GC

FC

GM

FM

GMC

FMC


v. Summary and conclusion

Clothing is one of the basic necessities of the mankind. Textiles and clothing should fulfill the functional, comfort, aesthetic, softy and ecological requirements. Textiles have always played a role in the evaluation of human culture by bring at the front of both technological and unpleasant odour can arise from the acquisition of a variety of compounds produced in body fluids such as perspiration.

Based on properties like absorbency, biodegradability, high wet strength, non allergic, smoothness, softness and water retaining capacity 100 percent cotton, modal yarns were selected. Then the selected yarns were fabricated into and modal cotton fabrics were selected 100 percent cotton, 100 percent modal and 50:50 percent modal cotton. The selected fabrics were pre-treated for further finishing.

Microbial infestation posse’s danger to both living and non-living matters. The inherent properties of the textile fibre provide room for growth of microorganism. Than the organisms activated with helps of human body perspiration and develop unpleasant odour. In order to overcome such bad effects antimicrobial finishes are needed to apply on textile material. The antimicrobial properties work to controlling the multiplication of microorganisms and thus suppressing the generation of unpleasant odour in garments. Thus herbal antimicrobial cannot contain any harmful pollutants and should be free from harmful chemicals.

 Herbal textiles have been developed to achieve the eco-friendly concept. One of the extracts alternatives for these harmful chemicals is the use of natural extracts solution. Hence the investigator selected Guava leaves as natural sources for the investigator planned “Antimicrobial effect of Guva leaves on Modal cotton fabrics” with the following objectives to

· Select the natural antimicrobial herbal source namely Guava leaf (Pisidium Guajava).

· Select eco-friendly modal, cotton yarn and convent into fabric.

· Apply antimicrobial sources to the modal, cotton and modal cotton fabrics.

· Convent the materials into middy top.

· Conduct wears study.

Evaluate the finished material by subjective and objective method.

This natural source does not ahere to the fabric directly and requires a binder. The binding agent which when applied to the textile together with the pigment produces a three dimensionally linked network. The commonly used binders are polucarboxylic acids such as tartaric acid, succini acid, citric acid and tetra carboxylic acids. Hence these acids were taken and tested. The citric acid was selected as the best suited cross linking agent.  

The selected herbal antimicrobial finishing agent(Guava leaves) was extracted by ethanol extraction method. Based on optimization, pH value 5, temperature at 80oc and source concentration 100 percent were selected for the present study.  The selected fabrics were finished using the natural extracted source in poadding mangle. Then the finished and grey samples were evaluated subjectively and objectively. Then the finished fabric were constructed as middy tops and wear study was carried out.
Findings of the study 

Subjective evaluation 

In visual evaluation most of the judges rated that the finished modal fabric was good in general appearance, colour, texture, luster when compared with other samples. 

Objective evaluation 

· The yarn appearance of the cotton was graded as B and the modal yarn was graded as A by 94 percent of judges.  The twist of the cotton found to be maximum when compared with modal yarn.  With regarding to yarn strength and elongation, Modal has maximum value than the cotton yarn.

· The fabric weight of the finished modal sample was increased up to 13.68 per cent   when compared with other samples. Statistically proved that the difference between the grey and finished samples were  significant at one per cent level.

· The fabric thickness of the finished modal cotton sample was also increased upto to 49 per cent when compared with other samples. Statistically proved that it was significant at one percent level. 

· The fabric count of the finished cotton samples was increased in warp -5.691 per cent and weft -5.850 per cent when compare to grey and finished samples. Statistically proved it was one significant level. 

· The strength of the finished cotton fabric was increased 7.253 per cent in warp and 4.938 per cent weft when compared to other samples statistically proved that it was significant at one per cent level. 

· Elongation of the finished cotton fabric is decreased 15.51 inches in warp and 19.40 inches in weft when compared to other samples. Statistically proved that was significant at one per cent level. 

· Abrasion resistance of the finished modal cotton fabric was decreased 4.77 per cent when compared with other samples. Statistically proved that there was no significant level. 

· Fabric stiffness of the finished modal sample in the weft direction shows 31.13 per cent increased and in warp direction shows finished cotton sample at 2.4 per cent increased when compared with the other samples. Significant proved that it was at one per cent level.

· Drapability of the finished modal cotton sample was increased at 37.83 per cent when compared with other samples. Statistically proved that there was no significant level.

· Absorbency have maximum increase in finished modal fabric of about 141.17 per cent when compared with other samples in the drop test. Significant at one per cent level. 

· Absorbency of the sinking test, the finished modal fabric. The time of absorbency have increased above 100 per cent when compared with other samples. Significant at one per cent level.

· Capillary test of the finished cotton sample was increased shows 42.48 per cent when compared with other samples. Significant at one per cent level.

· Antimicrobial activity of the finished modal sample shows good inhibition zone when compared to other grey and finished samples.  

Conclusion


From this study it was concluded that the Guava leaves shows good antimicrobial agent. It shows good microbe resistant, which are non-toxic, non-allergic, non-skin irritation and also eco friendly when applied to the modal, cotton, modal cotton fabrics by evaluating them through petric plate method test. The finished samples increased in fabric weight, thickness, fabric count, fabric strength, fabric stiffness, drapability, drop test, sinking test, and capillary test. Samples decrease in fabric elongation and abrasion resistance. 

Recommendations

1. Similar studies could be carried out on cellulosic fibres. 

2. Comparative studies can be done with guava leaves and other leaves.

3.  Different natural sources can be included and mixed with this source and get good result. 
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Appendix - II
Details of the selected material
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Appendix - III

Details of the treated samples 
Finished Cotton     


Washed cotton
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Appendix - iV
VISUAL INSPECTION OF ORIGINAL AND FINISHED SAMPLES

	S. No
	Samples
	Rating scale in percentage

	
	
	General appearance
	Brilliance of color
	Evenness of finishing
	Texture
	Lustre

	
	
	Good
	Fair
	Poor
	Bright
	Medium
	Dull
	Even
	Partially even
	Uneven
	Soft
	Medium
	Coarse
	High
	Medium
	Dull
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APPENDIX - V

QUESTIONNAIRE USED FOR WEARER’S                 OPINION ABOUT THE  ANTIMICROBIAL FINISHED MIDDY TOP
1.
 Name




:

2. 
Age




:

3. 
Educational qualification

:

4. 
Address



:

5. 
Phone number


:

6. 
Do you feel comfort with the antimicrobial finished middy top?

(  Yes       (   No

7. 
Do you have any skin irritation while wearing this antimicrobial finished middy top?

(  Yes       (   No

8. 
Among the finished which fabrics do you like?

(  Cotton        (  Modal         (  Modal Cotton

9.   
Whether the antimicrobial finish is durable?

(  Yes       (   No

10.  
 Do you like the aroma of guava leaves?

(  Yes      (   No

11.   
Do you feel any odour while wearing this antimicrobial finished middy top?

(  Yes       (  No

12.  
After washing do the antimicrobial finish sustain on the fabric?

(  Yes      ( 
No

13. 
Are you satisfied with antimicrobial finished middy top?

(  Yes       (   No
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Material    -  Mixture modal cotton 


Weaving   -  Plain weave








Material 	-  Modal 100%


Weaving	-  Plain weave
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