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1. INTRODUCTION

Clothing is one of the basic necessities of the mankind. The art of clothing dates back to centuries, starting from a primitive way to wearing leaves, barks, animal skin and later on using the nature’s gift of cotton, wool, linen, jute and so on. History of the textile industry is very rich and starts with the history of ancient India. Our ancestors were expert in fiber, fabric and garment technology state, express Gokulnathan and Thomas (2005).

Clothing, “The artificial second skin” is always being in intimate contact with us in our day to day life. In the very beginning it fulfilled the functional, essentially protective, insulating as well as cultural requirements’. Clothing protects the fur-less human body from its outside environmental impact and it enhances the protective functions of our skin especially in situation and environments in which the body’s own protective mechanism proved insufficient to maintain all vital function, explain Sheila Jefferson (2009).

Natural fibers are generally considered more environmental friendly than synthetics in their production and disposal. However, there is great variation depending on the fiber and the growing conditions. Many chemicals are used to contain pests and weeds. Chemicals are also used in the processing and dyeing which can lead to water contamination, express Taylor (2007).

Farmers around the world produce a wide variety of natural fibers, planting crops and rearing animals. Plant fibers may be from the plant fruits (e.g., cotton or coir), stems (e.g., flex, jute, kanaf and hemp) or leaf (e.g., sisal), animal fibers are from the hair (e.g., wool from sheep, cashmere goat, mohair goat, alpha, llama, vicuna, camel and angora rabbit) or from secretions (e.g.. silk), report Thomas (2002).

Cotton is one of the oldest known natural fibers. According to cotton council international, cotton is a natural, renewable, biodegradable and sustainable fiber. Cotton is used in the majority of clothing, says Nakamura (2000).

Cotton is grown all around the globe, and is traded internationally. Cotton has many qualities that make it best choice for countless uses. It is the most important of all natural fibers, says Kaplan (2002). The unique physical and aesthetic properties of the fiber, combined with its natural generation and biodegradability are reasons for its universal and popularity. High moisture absorbance. High wet modulus and handle are some of the important properties of cotton fiber. Cotton is the fibers that has very good antistatic properties on its own and present few problems. This is because the natural water content of cotton is high which provides the fiber with sufficient conductivity of any charge that might accumulate, says Garoog and Anand (2000). 
Blending is the mixing of two or more fibers with similar or dissimilar physical and chemical properties in terms of spinning, weaving /knitting, finishing and in use. The blends are made to produce yarns with quality that cannot be obtained by using one fiber alone. It is also practical for reason of economy of production and shortage of cotton, views Man Sour et al. (2000). Blending also helps in modifying the desirable properties of the yarn and fabrics, explains Raudat and Gohl (2001).

Blending as a desirable property to produce wide range of products with different end uses and with greater consumer appeal, blending impairs the physical properties which may be controlled by careful selection of blending ratio and blending condition, reports Sekar (2000). The purpose of blending are to improve yarn and fabric properties. The objectives of blending are to achieve good and attractive cross dyed effect, improve uniformity, spinning, weaving and finishing efficiency and to bring down the cost of the fabric and obtain the most desirable novelty fabric. Blends consists of mingling different varieties or grades of fibers for the purpose of adulteration or to produce certain qualities. Blended fabrics satisfy not only clothing needs but also elegant clothing, fashion and assets, express Barnes (2001).

Textile material and clothing not only acts as the protective layer of the natural skin flora, but acts as good media for the growth of the micro organisms. In the present era, “hygienic health” is the world buzzing word. Since the attack of microbes cause cross infection which result in skin diseases, and development of bad odour when the fabric is worn next to skin. The challenge for business today is to invent new products that will enable it to survive in the globalized competitive environment, green minded consumers are prepared to pay more for eco-friendly products, highlight Manickan and Prasad (2005). In recent years there is an increasing interest in value addition to textiles by the use of natural products. 

“Indian consumers expect much more than style from their clothes”. While fashion, comfort, easy care attributes and practical daily use will always be the drives for selecting clothes, reports Lead (2006). In order to satisfy the consumer need and to prevent pollution, the natural bio degradable and the “first aid medicinal plant” Aloe vera is selected as the suitable finishing agent which is antibacterial, antifungal and has biological activities such as healing ability from skin burns, skin inflammations and rashes.

Today fabrics are expected to meet the entire requirements related to health care, handle, and care and comfort which may be defined as a state of pleasant, psychological and physical harmony between human and the environment. Consumers demand more functions, higher quality and more added values. Consumer desire garments that enable them to be comfortable and feel good in whatever activity they happen to be engaged upon, reports Mishra (2000).
Aloe vera is a species of Aloe. It is a stem less or very short-stemmed succulent plant growing to 80-100 cm tall, spreading by offsets and root sprouts. The leaves are lance late, thick and fleshy, green to grey-green, with a serrated margin. The flowers are produced on a spike up to 90 cm tall; each flower pendulous, with a yellow tubular corolla 2 to 3 cm long, says Murphy (2005).  
Hoter (2002) highlights Aloe vera has long been a popular houseplant. Often called the ‘miracle plant’ or the ‘natural healer’, Aloe vera is a plant of many surprises. If flourishes in warm and dry climates, to many people it looks like a cactus with fleshy thorny leaves. Staying moist where other plants wither and die by closing its pores to prevent moisture loss .There are around 400 species of Aloe plant which has been of most use to mankind because of the medicinal properties it displays. 

In modern ages the so called “fashion world” calls on so many requirements for clothing rather covering the body alone. The aesthetics, comfort and functional requirements of clothing are winded in a huge way that compels the technologist to develop more and more new fibers new dyes and new finishes. Now-a-days the fiber can be engineered to meet the specific requirements of cloth to fulfill the needs of its end use, express Tiwari (2003).

Due to the good old inheritance from the nature mankind loves to be oriented with nature. The exploration of natural resources, which are considered as eco-friendly to meet their needs, is the everlasting experiment that the nature loving scientist have been doing. Developments of clothing leads to developments of textiles (fashion), now-a-days in textiles many different fibers are invented. Among them some are manmade and some are nature and that are called eco-friendly fibers, says Rajendran (2002).

Eco‑friendliness is one of the important concerns in textile industries. Ecological considerations is fast becoming more an important factor in the marketing of consumer goods all over the world. In the textile field, it is now realized that the number of dyes and chemicals being used in the industry contain toxic and hazardous substances, which not only affect the consumer but also cause severe damages to the environment, report Sharma (2003).

Aloe vera is considered as world’s best medical herb. Only few studies have been conducted on application of Aloe vera on garments. Hence the researcher has selected the topic on extraction and evaluation of Aloe vera fiber blended with cotton with following objectives :

· To extract Aloe vera fibers from Aloe vera plant.

·  Blend Aloe vera fiber with cotton fiber.

· To select plain weave for the Aloe vera blended fabric.

· Subjective and objective evaluation will be done.

2. REVIEW OF LITERATURE

The review of literature pertaining to the current study on “EVALUATION AND EXTRACTION OF Aloe vera FIBER BLEND WITH COTTON FIBER” is presented as follows :


2.1
Aloe vera


2.1.1
History of Aloe vera 

2.1.2
Aloe vera species

2.1.3
Uses of Aloe vera 

2.1.4
Medical properties

2.1.5
Aloe vera and textiles

2.2
Fibers

2.2.1
Fiber classification

2.2.2
Plant fiber

2.2.3
Natural fiber

2.2.4
Aloe vera leaf structure

2.3
Aloe vera as antimicrobial finish 

2.4
Blended textiles

2.5
Cotton

2.5.1
History of cotton 

2.5.2
Cultivating and harvesting 

2.5.3
Uses of cotton

2.5.4
Physical properties

2.6
Fabric manufacture

2.6.1
Classification of weaving

2.6.2
Weaving

2.7
Hand loom

2.7.1
Classification of looms 

2.7.2
Advantages of Aloe vera hand loom fabrics.

2.8
Surface Enrichment 

2.1
Aloe vera 

2.1.1
History of Aloe vera 

Aloe vera has been in use for thousands of years, and is mentioned in records as long ago as 1750 B.C. Use of the plant is thought to have originated in Egypt or the Middle East. Legend has it that Aloe vera was one of Cleopatra’s secrets for keeping her skin soft. Pliny and Dioscorides of ancient Greece wrote of the healing effects of this plant. Additionally, Alexander the Great is said to have acquired Madagascar so that he could utilize the Aloe vera growing there to treat soldier’s wounds. It is also a remedy which has long been used in the Indian practice of Ayurvedic medicine, express Trosset and Shulman (2000).

In the United States, Aloe vera was in use early 1800s, but primary as a laxative. A turning point occurred in the mid-1930s, when a women chronic and severe dermatitis resulting from x-ray treatments was healed by an application of Aloe vera leaf gel. Some evidence suggests that it is especially helpful in the elderly and other people with impaired health or immune states, reports Chakravarthy (2007).

Aloe vera has been found described in writings in many different cultures and as far back as the Greek, Egyptians, and roman eras. References have also been found in writings from the Indian and Chinese early cultures. Ancient records show that the benefits of Aloe vera have been known for centuries with its therapeutic advantages and healing properties surviving for over 4000 years. Egyptian Queens associated its use with their physical beauty. Researchers have found that both the ancient Chinese and Indian used Aloe vera, express Beg and Khan (2003). 
The Philippines used Aloe vera with milk for kindly infections. Today in Japan Aloe vera is commonly used as an ingredient in commercially available yogurt. There are also many companies which produce Aloe vera beverages. People in Tamil Nadu, a state of India, often prepare a curry a using Aloe vera which is taken along with Indian bread (non bread) or rice. Most botanists agree, and historical evidence suggests, that the Aloe vera plant originated in the warm, dry climates of Africa. However, because the plant is readily adaptable, and because man has been so eager to carry it with him from place to place, it now can be found in many warm lands, express Begum (2000). 

2.1.2
Aloe vera Species 

A member of the lily and family, the long, spiky leaves of the Aloe vera plant resemble more of a cactus than a gentle healing plant. Of over 240 species of Aloe, only four have significant nutritional value. The plant Aloe barbadensis Miller is the most potent and the type of Aloe that is primarily used in commercial aloe products. Like the olive tree, the Aloe vera plant improves with age; mature plants provide the most health benefits. Aloe vera means “true aloe” and the word aloe stems from the Arabic word ” aloeh ” or “bitter” as the leaves also contain a bitter liquid, reports Begam and Nath (2000). 
Aloe vera is a spiky, succulent, perennial plant. It is indigenous to eastern and southern Africa, but has been spread throughout many of the warmer regions of the world, and is also popularly grown indoors. There are about 300 identified species, but Aloe vera (“true aloe”) is the most popular for medical applications. It has also been known as Aloe vulgar is (“common aloe”) and Aloe barbadensis. The plant has yellow flower and triangular, fleshy leaves with serrated edges that arise from a central base and may grow to nearly 2 ft (0.6 m) long. Each leaf is composed of three layers. A clear gel, that is the part of the plant used for topical application is contained within the cells of the generous inner portions. Antharquinones, which exert a marked laxative effort, are contained in the bitter yellow sap of the middle leaf layer. The fibrous outer part of the leaf serves a protective function, suggest Manisha Tiwari (2001). 

2.1.3
Uses of Aloe vera 

Nakamura et al. (2005) says, few botanicals are as well known or as highly thought of as the Aloe vera plant. Throughout recorded history, it has been used to keep skin beautiful and restore it to health. A frequent moisturizing ingredient in cosmetics and hair care products, it also promotes the healing of burns and superficial wounds, but should not be used on deep or surgical wounds of punctures. Topical application has been successful in treatment of sunburn, frostbite, radiation injuries, some types of dermatitis, psoriasis, cuts, insect stings, poison ivy, ulcerations, abrasions, and other dermatologic problems. Healing is promoted by the anti-inflammatory components, including several glycoprotein’s and salicylates and substances that stimulate growth of skin and connective tissue (www.aloe.com).
Egyptians recorded use of the herbal plant in treated burns, infections and parasites. The Egyptians were believed to have used aloe juice in embalming and to preserve dead bodies from putrefaction. African hunters still rub the gel on their bodies to reduce perspiration and their scent. The noted Greek and Roman physicians, discords and pliny used the plant to heal wounds, skin abrasions, insects bites, boils, bruises, chapping, sore rhea, bleeding gums, hemorrhoids, dysentery as well as a purgative. This valuable healing plant is even said to be the cause of long land conquests. Known as the “burn plant “and “healing plant”, reports Panel (2000).

Collier and Ann (2007) says Aloe provides eight enzymes, Aliases, Alkaline phosphates, Amylase, carboxypeptidase, catalyses, cellulose, Lipase, Peroxides’. The enzymes help break down of food sugars and fats aiding digestion and enhancing nutrient absorption. The potency of anti-aging products is enhanced, when they have the added support of aloe working from inside. The anti-aging properties of aloe are these with the most significant contribution to our appearance and they have a big impact on our health and looks. Aloe in the form of anti-aging aloe skin cream or aloe lotion has the ability to quickly penetrate the various layers of our skin and the to reach the muscles of our body ; and this penetrating ability can reach even deeper, up to the bones. Thus, aloe can act at the cellular level to nourish and regenerate the cells, yielding excellent results in the holistic approach to skin care. Let’s not forget that aloe is most appropriate for topical use (www.pfaf.org/plants).
Aloe vera has many benefits. It is used as a cooling agent, when ingested it increases immunity, relieves digestive tract trouble and soothes the body. In spite of all these benefits. Aloe vera is widely used in treating skin-related problems. Aloe vera 'the burn plant' is a multi-healer. Owing to its anti-inflammatory, anti-fungal, healing and cooling properties it is a very useful natural element to treat our skin. Aloe vera also contains a rich source of amino acids, vitamins A, C, F, B, niacin and traces of Vitamin B. The sticky fresh juice of Aloe vera leaves serves as an emollient (skin softening) ingredient in many skin lotions and creams, salves and shampoos. It is also used for minor wounds and burns, both in home use of the fresh juice and in various, reports Rohit and Kumar (2009). 
2.1.4
Medicinal Properties 
1. 
Applications directly to the sites of periodontal surgery.

2.
Applications to the gum tissues when they have been traumatized or scratched by toothbrush dentifrice abrasion, sharp foods, dental floss and toothpick injuries.

3. 
Chemical burns are relieved quickly from accidents with aspirin.

4. 
Extraction sites respond more comfortable and dry sockets do not develop when Aloe vera is applied, reports Paul and Pennell (2010). 

Aloe vera contains glucomannan, a special complex polysaccharide composed largely of the sugar mannose. It interacts with special cell-surface receptors on those cells which repair damaged tissues, called fibroblasts, stimulating them, activating their faster growth and replication. Plant hormones in aloe, called gibberellins, also accelerate healing by stimulating cell replications. These combined actions make aloe a uniquely potent healing herb, express Bill and Corts (2005)

Robbort and Tylor (2002) suggest daily use of Aloe vera products provides us balance between mind and body and consistently overall wellness. When we feel physical healthy and mind regenerated - a healthy mind in healthy body - we acquire positive energy and our external appearance automatically is improved. All this is apparent in all looks and everybody can tell it (www.aloe- vera-studies.com) 

2.1.5
Aloe vera and Textiles

Innovations in the textile field have embedded the virtues of Aloe vera in garments, which prevents ageing of the skin; rejunuvates skin cells, and keeps skin free from microbial infection. Garments are made of a microfiber with an open mesh construction that improves the transport of moisture to the skin. Micro encapsulation technology helps to add Aloe vera in the fabrics creating endless possibilities in the textile segment. Aloe vera content is embedded into airtight and waterproof micro capsules. These micro capsules are miniature containers, manufactured with a protective polymeric coating or melamine shell. These shells are able to protect its contents from evaporations, and contamination until it is released. The capsules are bonded with the fibers during the process when fabric is manufactured. The capsules open when the fabric is touched or rubbed. When the garment is tailored, these capsules remain as a part of the clothing. When the garment is worn, the Aloe vera in the garment is applied on the skin in a regular basis. This tolerates a temperature of 130C, report Farooq (2005). 

This type of fabric is mainly used in manufacturing inner garments, as they are next to the skin, apart from keeping the body warm; it also has some additional functions like absorbing bad smell, and providing anti-bacterial features. They are used in the manufacture of under garments, stockings. This will be more beneficial for the making of infant wears. Mothers can now protect their infants against chaffing by putting Aloe vera enriched clothes. Aloe vera enriched garments are in the initial stages of development. Not much is known about the textile applications of this wonder, medicinal plant, says Ravikesavan (2000).

2.2
FIBERS

2.2.1
Classification of fiber 
Fibers
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FIGURE – I

CLASSIFICATION OF FIBER
2.2.2
Plant fiber 
Plant fibers have been used with versatile applications since long time. Though limited by the dwindling natural resources, the demand for natural fiber is ever increasing plants are being tried and exploited for fiber supply. In general, fiber is botanically defined as a cell type of sclerenchymatic tissue. Fibers are decomposed of elongate, tapering cells, with thick secondary lignified cell walls, dead at, maturity. Lignin birds cellulose micro fibrils together fibers provide mechanical support to the plant and commercially defined as string like masses of calls derived from plants, used for a variety of purpose, says Trosset (2000).   
Among the natural fibers, 90 percent are of plant origin. Among them 80 percent is constituted by cotton and remaining by other long fiber like flax, jute, hemp, sisal, ramie, coir, banana (Abaca) Aloe vera, pineapple etc. These are classified as minor fibers. Due to large area under cultivation, enormous amount of biomass produced, banana and plantains have been regarded as the source of major fibers for the future, express Mishra (2000). 
2.2.3
Natural Fibers
As the name indicates, the source is either of plant origin or animal origin. The fibers of plant origin are also referred as vegetable fiber, which are again classified, based on the plant part from where the fiber has originated. According to their location they are referred by different names.  Natural fibers include those produced by plants, animals, and geological processes. They are biodegradable over time. They can be classified according to their origin, says Thomas (2006). 
Vegetable fibers are generally based on arrangements of cellulose, often with lignin: examples include cotton, hemp, jute, flax, ramie, and sisal. Plant fibers are employed in the manufacture of paper and textile, and dietary fiber is an important component of human nutrition. Wood fiber, distinguished from vegetable fiber, is from tree sources. Forms include ground wood, thermo mechanical pulp (TMP) and bleached or unbleached Kraft or sulfite pulps. Kraft and sulfite, also called sulphite, refer to the type of pulping process used to remove the lignin bonding the original wood structure, thus freeing the fibers for use in paper and engineered wood products such as fiberboard. Animal fibers consist largely of particular proteins. Instances are spider silk, sinew, catgut, wool and hair such as cashmere, mohair and angora, fur such as sheepskin, rabbit, mink, fox, beaver, etc. Kaplan (2002). 
Mineral fibers comprise asbestos. Asbestos is the only naturally occurring long mineral fiber. Short, fiber-like minerals include wollastonite, attapulgite and hallo site.  

2.2.4
The Aloe vera Leaf Structure 
· The Aloe leaf structure is made up of four layers:

· Rind- the outer protective layer;

· Sap- a layer of bitter fluid which helps protects the plant from animals;

· Mucilage Gel- the inner part of the leaf that is filleted out to make Aloe vera gel.

· Aloe vera- (inner gel) contains the 8 essential Amino Acids that the human body needs but cannot manufacture.

A succulent perennial with a rosette of narrow, prickly –edged, fleshy leaves. filled with bitter juice, aloe produces a single leafless stalk growing 2-3 feet tall, which terminates in an elongated cluster of down word pointing yellow to orange – red flowers (June –sep), reports Jain(2000). 

2.2.5
Indian Aloe 

Botanical name
:
Aloe vera barbenoids. 
Family
:
Lillicease

Tamil
:
Chotthu kathaalai

Malayalam
:
Katta vaala 

Telugu
:
Kalabanda 

Kannada
:
Kathligida 

Hindi
:
Ghikumari 

Sanskrit
:
Kumara 

Habit
:
Herb 

Propagation
:
Roots 

Part used
:
Leaf, juice, roots.

Cultivated area
:
Kerala, Tamil Nadu
Price         
:
Rs. 10/- per kg.

2.3
Aloe vera AS ANTIMICROBIAL FINISH

Antimicrobial textile products continue to increase in popularity as demand for fresh smelling, skin friendly, and high performance fabrics goes on. Modern performance fabrics a required in many specialist applications like sports textile these needs to exhibit high degree of performance in terms of longevity and durability, and by imparting antimicrobial finishes increase the comfort and hygiene factor making the clothing more pleasant to wear. Odour can be neutralized and skin problems caused by microbial growth can be reduced, thus emphasizing the hygiene nature of the treated products, express Aventis (2011).

In our environment, there are several natural plants or animal products which contain antimicrobial properties that can be transferred onto the fabrics. Examples : chitosan, sericin, neam extract, Aloe vera, tea tree, eucalyptus oil, clove oil, onion skin, azuki beans, reports Farooq (2005).
Aloe vera has been used for cosmetics and other general health also. it posses antifungal and antibacterial properties which can be exploited for medical textiles application like sutures, wound dressing and bio active material. There are different polysaccrides in Aloe vera such as glucomannan with molecular weight acetylated glucomannan, glactogalacturan glucoglactomannan with different composition as well as acetylated or acemannan. It is a long chain polymers consist of randomly acetylated linear D –monnopyranosyl units has an antibacterial, antifungal properties, explain Srivastava (2011).

2.4
BLENDED TEXTILES 

In the early stages there was a prejudice that blended textile would have the vices of the components fibers and the virtues of none. But such a prejudice has been proved wrong as one can see from the increasing importance that blended textiles have come to achieve, disclose Raghavan (2001). Ola and pant (2000) describe blend as an intimate mixture of fibers of different composition, length diameter and color spun together into a yarn. There are no perfect fibers. All fibers are combination of good, fair and poor characteristics. Blending enables technicians to combine fibers so that good qualities are emphasized and poor qualities are minimized.  
2.5
COTTON

Cotton is a fiber that grows from the surface of seeds on the pods or boils. It is composed basically of woody substances called “Cellulose”.

2.5.1
History of Cotton
Gohl and Vilensky (2000) say Cotton is the oldest and the most important of the textile fibers. India is believed to be the oldest cotton growing country. The concept of producing textile fibers. These seed-hairs was known to Ancient Egyptians and by the earliest Chinese. Cotton become one of most important articles carried on the great trade routes and the industry developed in France, Italy and Portugal. The use of cotton in England is mentioned in writings of the 13th century. In the United States, cotton was cultivated in the early 17th century, express Gordon (2009).

Cotton was first cultivated in the world 7000 years ago (5th – 4th millennia BC) by the inhabitants of the Indus valley civilization, which covered a huge swath of the northwestern part of the south Asia, comprising today parts of eastern Pakistan and northwestern India. The Indus cotton industry was well developed and some methods used in cotton spinning and fabrication continued to be used until the modern industrialization of India. Well before the Common Era, the use of cotton textiles had spread from India to the Mediterranean and beyond. Cotton has been spun, woven, and dyed since prehistoric times. It clothed the people of ancient India, Egypt, and china. Hundreds of years before the Christian era, cotton textiles were woven in India with matchless skill, and their use spread to the Mediterranean countries, says Gohl (2005).

India’s cotton–processing sector gradually declined during British expansion in India and the establishment of colonial rule during the late 18th and early 19th centuries. This was largely due to aggressive colonialist mercantile policies of the British east India Company which made cotton processing and manufacturing workshops in India uncompetitive. Indian markets were increasingly forced to supply only raw cotton and were forced, by British–imposed law, to purchase manufactured textiles from Britain, reports Mahalingam (2001).  
Different varieties of cotton are grown in various parts of the world. Some of their basic characteristics differ. Variations among cotton fabric also occur because of such factors as soil, moisture, climate, whether conditions, fertilizer and insect damage. The quality of cotton fiber is based on its whiteness, fineness, length and strength. The relative fineness and strength is generally in direct relationship with the length of the staple, the shortest staple being the coarsest and weakest following are the better known varieties of cotton, express Bar Foot (2002).

2.5.2
Cultivating and Harvesting 

Cotton is grown anywhere with long, dry summers with plenty of sunshine and low humidity. Indian cotton, gossiper arboretum, is finer but the staple is only suitable for hand processing. American cotton, gossiper hirsute, produces the longer staple needed for machine production. Planting is from September to mid November and the crop is harvested between March and May. The cotton bolls are harvested by stripper harvesters and spindle pickers that remove the entire boll from the plant. The cotton ball is the seed pod of the cotton plant, attached to each of the thousands of seeds are fibers about 2.5 cm long. Cotton can be cultivated only in warm places. Cotton requires about 6 months of continuous warm weather with adequate Moisture and sun light, Frost is harmful to the plant. The plant is perennial but, after a few seasons, the value of the crop deteriorates both in quality and quantity; the best results are obtained when it is cultivated as an annual. In order to maintain a high standard of quality, constant alteration to proper methods of cultivation and the use of fertilizers is necessary, report Thomas (2006).


The cotton balls grow to size by August a month and a half to two months after the flower first appeared. The fibers are now exposes the sun. When to they complete their ripening and the content of the cell gradually dries up, leaving the cotton in a fit state for harvesting. The proper drying up of the cell in the sun is a very important factor in producing one of the essential properties of cotton, namely, its characteristic twist, explain Berward (2003).


The largest producers of cotton, currently (2009) are china and India, with annual production of about 34 million bales and 24 million bales, respectively ; most of this production is consumed by their respective textile industries. The largest exporters of raw cotton are the US, with sales of $ 4.9 billion. Africa’s share of the cotton trade has doubled since 1980, reports Avernita (2011).

2.5.3
Uses of Cotton

Cotton is extensively used in apparel fabrics for men’s women’s summer wear and house hold fabrics like bed sheets, towels, rugs and carpets. Cotton can also be used in industrial applications as tier cords, in bags, shoes and medical supplies and equipment. Cotton is used to make a textile product. These include terry cloth for highly absorbent bath towels and rob; denim for blue jeans; chambray, and corduroy, seersucker, and cotton twill Socks. Underwear and most T-shirts are made from cotton bed sheets often are made cotton, says Akira (2002). 

Cotton also is used to make yarn used in crochet and knitting. Fabric also can be made from recycle or recovered cotton that otherwise would be thrown away during the spinning, weaving, or cutting process. While many fabrics are made completely of cotton, some materials blend cotton with other fibers, including rayon and synthetic fibers such as polyester. It can either be used in knitted or woven fabrics, as it can blended with elastine to make a stretcher threads for knitted fabric, and apparel such as stretch jeans, express Dhillon (2005).

2.5.4
Physical Characteristics of Cotton
1.
Microscopic appearance
-
Flat tube, spiral twists

2.
Length of fiber
-
3/4” to 1/1/2” and more

3.
Diameter 
-
0.0005 inch to 0.0009 inch

4.
Color 
- 
Yellowish or cream; may be clean white

5.
Luster
-
Not pronounced

6.
Strength
-
Single fiber, 2 to 5 grams per denier

7.
Elasticity
-
Lower then silk or wool; spiral structure makes it better than lines.    
 8.
Conductivity to heat
-
Fair

9.
Regain or hydroscopic moisture
-
8%

10.
Capillarity and Penetrability
-
has capillarity

11.
Composition
-
87-90% cellulose, 4-6% gums proteins, etc. 5-8% water.             
12.
Specific gravity
-
1.50 to. 158.

2.6
FABRIC MANUFACTURE

      The weaving process uses a loom. The length way threads are known as the warp, and the cross way threads are known as the weft. The warp which must be strong needs to be presented to loom on a warp beam. The weft passes across the loom in a shuttle, that carries the yarn on a pirn. These pirns are automatically changed by the loom. Thus the yarn needs to be wrapped onto a beam and onto pirns before weaving can commence, reports Smith (2006).

2.6.1 Classification of Weaving
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FIGURE – II

CLASSIFICATION OF WEAVING

2.6.2
Weaving 

     Depending on the era, one person could manage anywhere from 3 to 100 machines. In the mid 19 th century, four was the standard number. a skilled weavers in 1925 would run 6 Lancashire looms. As time progressed new mechanisms were added that stopped the loom any time something went wrong. The mechanisms checked for such things as a broken warp thread, broken weft thread, the shuttle going straight across, and if the shuttle was empty. Forty of these Northrop looms or automatic looms could be operated by one skilled worker, express Hall (2008).

The three primary movement of a loom are shedding, picking, and beating –up.

Shedding 


The operation of dividing the warp into two lines, so that the shuttle can pass between these lines. There are two general kinds of sheds - “open” and “closed”. Open shed – the warp threads are moved when the pattern requires it – from one line to the other. Closed shed – the warp threads are all placed level in one line after each pick.

Picking

The operation of projecting the shuttle from side to side of the loom through the division in the warp threads. This is done by the over pick or under pick motions. The over pick is suitable for quick running looms, whereas the under pick is best for heavy or slow looms.   

Beating- up 

The third primary movement of the loom when making cloth, and is the action of the reed as it drives each pick of weft to the fell of the cloth.


The Lancashire loom was the first semi‑automatic loom. Jacquard looms and dobby looms are looms that have sophisticated methods of shedding. They may be separated looms, or mechanisms added to a plain loom. A Northrop loom was mass produced between 1909 and the mid 1960s. Modern looms run faster and do not use a shuttle: there are air jet looms, water jet looms and rapier looms, explain Graw (2001).
2.7
HANDLOOMS

2.7.1
Classification of Looms
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FIGURE – III

CLASSIFICATION OF LOOMS

2.7.2
Advantages of Aloe vera hand Loom Fabrics
· Higher moisture absorption capacity, almost double than cotton, makes it thirsty fabrics. Aloe vera allows the skin to breathe and is extremely comfortable under all weather conditions. Cool in summer, warm in winter and refreshed in humid weather.

· Aloe vera helps to protect the skin from harmful UV rays.

· Natural anti bacterial – health fabrics.

· With repeated washing, the fabric attains new sheen and airiness which makes it even more skin – friendly.

· Naturally anti static, hence repels dust.

· Naturally anti bedsore.

2.8
SURFACE ENRICHMENT

The use of embroidery to decorate clothes has been around since man began to wear clothes and its origin can be traced far back to the Iron Age. This journey began when primitive man discovered that he could use thread to join pieces of fur to make clothes. As a natural progression. He also discovered that the same thread could be used to make decorative patterns on the clothes. He also used colorful beads, stones, and bones to add to these decorations, says Kannan (2011).
Embroidery is the art or handicraft of decorating fabric or other materials with needle and thread or yarn. Embroidery may also include other materials such as metal strips (cut tube, zardosi and glass) Pearls, beads, feathers and sequins. Indians are world famous for their magnificent workmanship and most beautiful textiles especially the Indian embroideries. A characteristic of embroidery is that the basic techniques or stitches of the earliest work. Chain stitch, button hole, blanket stitch, running stitch, satin stitch, cross stitch. Hence to enhance the appearance the investigator has write in experimental procedure. 

3.  EXPERIMENTAL PROCEDURE
​
The methodology pertaining to the study is presented under the following headings :

3.1       Selection of fiber

3.2       Selection of material

3.3       Collection of source

3.4       Extracting the Aloe vera fiber   


3.5       Fabric manufacturing procedure 



3.5.1
Weaving



3.5.2
Handloom classification

3.5.3
Process of hand looms weaving

3.6      Embroidery

3.7      Nomenclatures

3.8      Evaluations

3.8.1    Subjective evaluation

3.8.1.1     Wear study

3.8.1.2 Selection of water 

3.8.1.3 Selection of detergent 

3.8.1.4 Selection of washing method

3.8.2
Visual evaluation 

3.8.4
Objective evaluation 

3.8.4.1   Single thread strength tester 

3.8.4.2   Fabric weight

3.8.4.3    Fabric thickness

3.8.4.4     Fabric stiffness

3.8.4.5    Abrasion resistance

3.8.4.6    Fabric drapability   

3.8.4.7    Tensile strength tester

3.8.4.8    Pilling test 

3.9    Antibacterial test   

3.9.1
Shake flask method

3.10
Statistical analyses 

3.1
SELECTION OF FIBER  
Fibers are converted into yarns through spinning and other methods and then made into fabrics through processes like weaving, knitting and felting. The fabrics are then finished off with dyeing. 

Natural fibers are generally considered more environmentally friendly than synthetics in their production and disposal. However, there are great variations depending on the fiber and the growing conditions. Hence the investigator has selected Aloe vera fiber.  

3.2
SELECTION OF MATERIAL

Cotton, the age old fabric in the field of textiles still holds its potentiality due to excellent properties like absorbency, biodegradable, drape, easily sterilized, high wet strength, insulting properties, non allergenic, renewable resource, softness and water retaining capacity, remarks Gopalakrishnan (2005).

           Antimicrobial property could be of great use because body odour is the smell of bacteria excrement, reveals Choudhary (2008). Good air permeability, soft, durable, pleasant touch and producing cooling effect are the main aspect of comfort property, states Thayumanavan et al. (2006). Considering the above facts, the investigator selected Aloe vera fiber and cotton for the study. 
          Traditional medical systems like ayurveda and siddha use plants for in treatment of various human ailments. India has about 45000, plant species and among them several thousand have been claimed to posses medicinal properties, stress Guptha and Laha (2007). In the view of Robbert and Tyler (2002) the gel Aloe vera has antibacterial and antifungal activity. Reddy (2005) highlights Aloe vera fiber moisturizes the skin and has cooling effect because of its water holding capacity. Hence the investigator has selected cotton Aloe vera blended fabrics.     

 3.3 
COLLECTION OF SOURCE 

          The extract of Aloe vera plant has antibacterial activity which reduces smelling body odour. Aloe vera fiber, the source of the study was collected from the plant Aloe vera plant (Aloe barbadensis Miller) which is fully grown with thick green leaves are available locally, says Alat (2001) (Plate – I).    

3.4
EXTRACTING THE Aloe vera FIBER
Fiber is extracted by a process known as decortications, where leaves are crushed and beaten by a rotating wheel set with blunt knives, where water is used to wash away the waste parts of the leaf. The fiber is then dried, brushed and baled for export. Once washed and decorticated. Proper drying is important as fiber quality depends largely on moisture content. Artificial drying has been found to result in generally better grades of fiber than sun drying, but is not feasible. Dry fibers are machine combed and sorted into various grades (Plate – II).

3.5
FABRIC MANUFACTURING PROCEDURE 

· Warp beam preparation     SHAPE  \* MERGEFORMAT 


   weft pirn preparation

· [image: image4.wmf]    SHAPE  \* MERGEFORMAT 





 SHAPE  \* MERGEFORMAT 



      Using cotton yarns (65%)                   Using Aloe vera fiber (35%)

3.5.1
Weaving
Weaving is interlacement of two sets of threads namely warp and weft threads. These threads were interlaced with one another according to the type of weave or design. The warp threads are those that run longitudinally along the length of the fabric and the weft threads that are run transversely across the fabric (Plate – III).
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	PLATE - I

Aloe vera PLANT AND COTTON PLANT
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	PLATE – II

EXTRACTION OF Aloe vera FIBRE AND YARN WINDING
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PLATE – III

WEAVING
Fabrics are woven in long lengths, from 40-100 yards and from about 20-60 inches width. The threads which extend through the length of the fabric are warp threads or ends, while those which go across the filling are called weft threads. There are number of variations of the methods for interlacing the warps and filling threads. 
The beam of warp threads is placed at the back of the loom, and the threads are drawn from it across the loom from back to front to be wound on another roller. For the weaving the plain clothes the threads are drawn through the eyes of the sets of heddles. The filling threads pass over and under alternate warp threads which are lifted and lowered by the corresponding heddles.The cop with the filling threads is placed in a shuttle, which is moved or thrown from side to side across the loom. Each pass of the shuttle lays one filling thread. The comb like reed beats the filling thread tight against the proceeding fill threads. As the fabric is woven, it is slowly wound on to a roller in front of the loom. 

Although the plain weave is the simplest, it can be varied to produce quiet variety of fabrics by the selection of the yarn to be used as warp and filling and by the number of threads per inch or centimeter. The simplest plain cloth is one whose construction is essentially square or balanced, with equal threads and counts of yarns in the warp and the filling. Hence plain weave was selected for the study.

3.5.2
Process of Handloom Weaving
Weaving is the most important and useful of all artistic crafts and forms an integral of all artistic crafts and forms an integral Part of human civilization. This is true in consideration of its universality, necessity and value of production to human society. The patience and perseverance required for handloom weaving have contributed to enrich habits and character who have been engaged in this art for generation. Hence hand loom weaving was selected.

The process of hand loom weaving carried out is as follows.

Weaving process
 SHAPE  \* MERGEFORMAT 



Sizing

 SHAPE  \* MERGEFORMAT 



Fiber extraction

 SHAPE  \* MERGEFORMAT 



Softening
 SHAPE  \* MERGEFORMAT 



Washing

 SHAPE  \* MERGEFORMAT 



Drying

 SHAPE  \* MERGEFORMAT 



Warp beam preparation

 SHAPE  \* MERGEFORMAT 



Weaving

           Cotton thread is used for a warp thread because it can withstand the tension during weaving. The Aloe vera thread is only used for weft thread.  Because the length of the yarn is very small. So it is only used for weft direction. It is passed through the healdshaft.  
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FIGURE  - IV

PLAIN WEAVE
The repeat size of plain weave is 2*2. That is 1 up 1 down.

In Figure 1 up 1 down the ‘X’ mark denotes the warp thread up and the empty box denotes the weft thread up. This is the basic design of the plain weave. The fabric was constructed by using hand loom. Because it produce neat and elegant effect. And also the strength of the Aloe vera is little bit low than other fibers because it cannot be withstand the high speed and tension in power loom. An Aloe vera fiber was used in weft direction and cotton yarn in warp direction.

3.6
EMBROIDERY   

Embroidery is not the method constructing the fabric but decorating. It utilizes two components, a base fabric and colored thread to decorate it. Hand embroidery depicts hand skill, and even machine embroidery requires dexterity co-ordination between eye and hand to transfer the design onto the cloth mechanically.

The Aloe vera blend with cotton fabric was worked using silk and zari threads. Peacock motif was selected. The body was embroidered in blue, green and the feather and feet were embroidered in golden zari and blue color. Cut tubes, and zardosi was used. The outline of the design is generally in dark blue, filled with stitches of the same color in contrasting color. Stem and chain stitch was used to finish the edges. the hand work is expensive as compared to machine embroidery. The produced fabric was constructed into ladies kurtha.       

3.7
NOMENCLATURE

The nomenclature of the samples are given in the Table – I.
TABLE - I

NOMENCLATURE

	S.NO.
	SAMPLE
	NOMENCLATURE

	1
	Aloe vera original
	Ao

	2
	Aloe vera washed
	Aw


3.8
EVALUATION 

3.8.1
Subjective Evaluation 

Subjective assessment is the method of describing fabric handle based on the experience and variable sensitivity of human beings. Textiles are touched, squeezed, rubbed or handled to obtain information about physical parameters m, point out Mandal and Zhiming (2006). The subjects were asked to wear the ladies kurtha and their opinion regarding general appearance, warmth, comfort, pricking, and stiffness was obtained using a Performa given in appendix.

3.8.1.1   Wear Study
 


ASTM STD (2003) says wear study is that in which textiles are subjected to wear – service conditions and evaluated for performance. Accordingly, wear study was carried out (Plate – IV). 

3.8.1.2   Selection of Water 

Duelkar (2004) suggests that soft water is the best for washing purpose. Hence soft water was used and the quantity was kept constant for each wash and for every garment. Water should be color less, clean and free from suspended impurities, should be non corrosive should be free from metal such as iron, magnesium, aluminum and copper should be acidic non alkaline, reports  Pankaj and Singh (2005). Hence the investigator selected soft water (siruvani water) for the study. 
3.8.1.3   Selection of Detergent

Detergents that removes soil by altering the surface properties of the solvent soil and substance, eliminating all materials that remove soil. Hence the investigator selected surf excel for the study.
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PLATE – IV

WEAR STUDY

3.8.1.4   Selection of Washing Method 

After each use, the soiled kurtha was gently hand washed using soft water with surf excel. Hand wash was done as per the procedures given by the surf excel soap manufacturers. With one-fourth bucket of soft water two table spoon of detergent mixed to get good lather then the fabrics were immersed in soapy water and left for ten minutes. Then the fabrics were squeezed gently to prevent damage. Finally the garment was rinsed thoroughly and allowed to dry in shade.    

Feedback from the subject regarding perspiration, shrinkage, comfort, feeling, skin irritation and odour was noted. The subjects were asked to wear the kurtha for six hours a day and repeated for one week. After every wear the garment was washed and given for next wear. The opinion of the wearer was noted.

3.8.1.2    Visual Evaluation 
  
The samples were evaluated by a panel of 100 post graduates majoring in the area of Textiles and Fashion Apparel in Avinashilingam University for Women. The finished samples were evaluated using a prepared Performa which include the details like general appearance and texture, fragrance as given in appendix. 

3.8.2    Objective Evaluation
The physical tests for objective evaluation were carried out in the laboratory. The Suitable tests for woven material are as follows :
3.8.2.1   Single Thread Strength Tester 


The pendulum is arrested with a catch and also the movement of the upper clamp is arrested. The material to be tested is taken and clamped between the upper clamp and the lower clamp. The extra material is cut off exactly at the clamp position and then the catches are taken out. When the machine is started. The lower jaw traverses downward imposing the tension on the specimen and thereby pulling the upper clamp and in its turn will make pendulum to move over the quadrant scale. When the specimen ruptures, the pendulum arm is retained in the position by a set of pawl working over the serrated portion of the quadrant. The position of pendulum gives the breaking load of the specimen. comparatively 50 tests are done for single yarns and 25 for plied yarns, every time bringing the pendulum arm to position and arresting the movement of the upper jaw, says Gopalakrishnan (2002) (Plate – V).


Then the tenacity is calculated using the formula 


Tenacity in g per tex    =   mean breaking load in kg x 1000/tex


The elongation scale directly reads the difference in the movement of both lower and upper jaws. This can also be calculated in terms of %of the original length of specimen as follows:


Elongation (%)   =   elongation scale reading / gauge length x 100

The material taken for testing is finally collected and count can be assessed. Since small lengths are being tested, the range in the strength value will be very high and thereby increasing the CV% in the standard test procedure. In 20 inch test specimens for single yarn is indicated at 50. Thus the actual length of materials is relatively short, reports Philadelphia 2000.

3.8.2.2    Fabric Weight

      
Fabric weight is important 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.

      
Grams per Square Meter (GSM) are mainly used for knitted, woven and furnishing fabrics (Plate – VI). The paramount GSM cutter is a specialized instrument to determine the GSM of the fabric. It has four blades that cut the fabric when the hand wheel is rotated by applying slights pressure. The samples were cut at 10 different places using the cutter and had been weighed using Ohaus Adventure Balance (Plate – VII). The readings were noted for all the sample and the mean was calculated and is expressed in grams per square meter.

3.8.2.3    Fabric Thickness

Fabric thickness is defused as the distance between the upper and lower surface of the material measured under a standard pressure, using the Shirley’s thickness tester with accuracy of 0.01 mm. as explained. Stock et al. (2005) says that thickness of a fabric is one of its basic properties to give information’s on its heaviness or stiffness in use 

           The fabric was placed between the pressure foot and anvil, the readings was noted from the dial of the thickness gauge. The readings were taken at five different places of the fabric and care was taken to see the places were away from the selvedges and free from wrinkles. Five readings were taken for each sample and the mean is calculated for all the test samples (Plate – VIII).      

3.8.2.4   Shirley Stiffness Tester

The stiffness tester, having a smooth low friction, flat surface such as polished metal or plastic. The platform is supported by two side pieces made of plastic. A mirror is attached to the instrument to enable the operator to view both index lines from a convenient position. The sample is conditioned in the standard testing atmosphere and using the sample the template, specimens are cut to the size of 6 x 1 inch. Four specimens in warp way and weft are prepared for the test (Plate – IX). 

The test is carried out in the standard testing atmosphere. The tester is set on the table so that the horizontal platform and the index lines are at eye level. The Specimen is placed on the platform with the template at the top of it 
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	PLATE – V

LEA TESTER
	PLATE – VI

GSM CUTTER
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	PLATE – VII

OHAUS ADVENTURE BALANCE TESTER
	PLATE – VIII

THICKNESS GAUGE


so that the leading edges coincide. Both are slowly pushed forward until the leading edges of the specimen and the template project beyond the edge of the platform. With the eye in a position so that the index lines coincide, the sliding of the specimen is stopped when it cuts both index lines.

      
 If the specimen has a tendency to twist, the reference point at the center of the leading edge is taken. For the specimen which twist more than 45, this method should not be used. Then the bending length can be read from the scale opposite a datum line engraved on the side of the platform.

       
Five readings are taken for each specimen, with each side up, first at one and then the other. Mean values for the blending length in warp and weft ways are calculated and the flexural rigidity and the bending modulus are determined Taylor (2007).        

3.8.2.5   Fabric Drapability


The drape of the fabric is defined in terms of the shape or the way in which the fabric hangs down in folds, reveals Lord and Mohammed (2001).


Drapabilty of a fabric can be determined using the instrument drape meter. The fabric was taken and cut using template. the cut fabric was supported on a circular dish about five inches in diameter and the unsupported area drapes over gramophone. The material will assume some folded configurations and the shape of the protected area will not be circular. the projected portion was traced in the brown paper and was cut. the same procedure was followed five times for all fabrics. Mean value was calculated and recorded (Plate – X).


The drapability of the fabric can be determined using the drape-co-efficient formula. The drape coefficient F is the ratio of the projected area of the drape specimen to its undraped area after deduction of the area of the supporting disc, says Raul (2005).
      Thus F  =    (As –Ad)/ (AD –Ad)

where AD   =   the area of the specimen 

            Ad   =   the area of the supporting disc 

            As   =   the actual projected area of the specimen. 

3.8.2.6   Abrasion Resistance


Abrasion is one of the major criteria to assess the durability of the fabric, states Basu (2006). Abrasion is definitely a repeated stem application, usually caused by forces like bending, tensioning, compressing and bursting which are relatively low order repeated stresses and occurs many times during the life time of those materials, point out Robbert (2000). Abrasion is the wearing of any part of a materials by rubbing against another surface (ASTM 2000).

The instrument used for the study was the Eureka Martindale abrasion resistance tester standard (no. 320) (Plate – XI). Emery paper was used as abrading surface and fitted to the reciprocating abrader head. The samples were cut to the size of template and weighted using Oahu’s Adventure balance then it was mounted to the sample holder and the revolution was standardized as 50. The machine was switched on and allowed for 10 revolutions.


The sample were taken from the sample holder and weighted again. the same procedure was repeated to get five initial and final readings. Five readings were taken and average was calculated. 
3.8.2.7   Tensile Strength 


Inspect the tester for the proper size of the clamps, distance between the clamps, any other parts or settings that are necessary. If stress-stain curve is to be drawn. Place the chart and pen in position and align the chart properly. Place the sample in the clamps the specimen should be so placed that yarns are broken perpendicular to the load. Apply load to the sample and when the sample breaks, reverse the movement of the lower clamp and raise the pen from the chart if a stress – stain chart is being made. If a stress – stain chart is not being made, record the breaking strength and return the pendulum to the zero position, says Taylor (2007). (Plate – XII) 

3.8.2.8    Pilling Tester


Pilling has long been recognized as a problem as a staple fiber, fabrics. It is a physical process which sometimes occur on the surface of a garment, taking the form of small balls made up of fibers, sometimes with contaminations. With the advent of new synthetic fibers and their blends with others, the problems have become more acute. Pilling can be considered to be the first sign of wear by light abrasion in a fabric, made from staple fiber yarns (Plate – XIII).


A piece of fabric measuring 5 x 5 inch is stitched so as to be a firm fit when placed round a rubber tube 6 in long 1¼ in. outside dia and 1/8 in thick. The cut ends of the fabric are covered by cellophane tape. Four such tubes are placed in a box (9 in. x 9 in.) lined with cork 1.8 in. in thick. The box is then rotated at 60 rpm for five hours.


After the test is over, the extent of pilling is assessed visually by comparison with the arbitrary standards 12 and 3. Under test conditions, fabrics of standard 2 become hairy, while fabrics of standard 3 become hairy and pill more severely, reports Saville (2004).

3.9 
ANTI BACTERIAL TEST 


The antibacterial test is to find out the amount of bacterial colonies present in the substrate. In order to assess the reduction (%) in bacterial count, the appropriate test method was carried out in Dr. Prabhoo 
Diagnostics, Coimbatore. the procedure used is discussed below and the appropriate results given by the expert is presented in appendix.
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	PLATE – IX

SHIRLEY FABRIC STIFFNESS TESTER
	PLATE – X

DRAPE METER
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	PLATE – XI

MARTINDALE ABRASION RESISTANCE
	PLATE – XII

TENSILE STRENGTH TESTER
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	PLATE – XIII

PILLING TESTER


3.9.1
Shake – Flask Method 


The test method was developed by modifying Dow corning test and AATCC test method 100-1999 in accordance with the method approved by the association of antibacterial treatment of textile, Japan and was limited to the staphylococcus aurous microorganisms. in the short, the number of living micro organism were counted after stirring the micro organism suspension in an Erlenmeyer flask (1 x 10 cells / ml of organism). The test solution was then shaken for one hour with 320 rpm speed at 25 c after the addition of one gm textile sample. The decrease in the number of living micro organism present in the medium containing sample is been noted and reduction (%) is been calculated using following equation.

       Reduction (%)  =  [(A-B)/A] x 100

where 

       A   =   the number of living micro organism before shaking 

       B   =   the number of living micro organism after shaking 


The above mentioned procedure was used as described by Shanmugam (2004).

3.10 
STATISTICAL ANALYSIS 

       Statistics group of methods are used to collect, analyze, present and interpret data and to make decisions, says Mann (2004). Statistics is used for presenting facts in a definite form and simplifies mass of figure facilitates comparison.  Statistics helps in prediction and in formulating hypothesis, points out Gupta (2004).

4. RESULT AND DISCUSSION

The result of the study “EXTRACTION AND EVALUATION OF Aloe vera FIBER BLENDED WITH COTTON” are discussed under the following heading:

4.1
Subjective evaluation

4.1.1
Visual evaluation 

4.2
Objective evaluations 

4.2.1
Single yarn strength and elongation  

4.2.2
Fabric weight

4.2.3
Fabric thickness

4.2.4
Fabric stiffness warp and weft

4.2.4.1   Fabric stiffness -warp




4.2.4.2   Fabric stiffness -weft

4.2.5
Fabric drapability   

4.2.6
Abrasion resistance



4.2.7
Tensile strength and Elongation

4.2.7.1   Tensile strength –warp

4.2.7.2   Tensile strength –weft



4.2.7.3   Tensile elongation-warp



4.2.7.4   Tensile elongation -weft

4.2.8
Pilling test 

4.3
Antibacterial test   

4.1
SUBJECTIVE EVALUATIONS

The sample was evaluated subjectively and the results are discussed under following heading.
4.1.1
Visual Evaluation     

The original and washed samples were evaluated visually by the panel of judges. The results are presented in Table – II.
TABLE – II

VISUAL EVALUATION

	S.No.
	Sample
	General             appearance
	Texture
	Fragrance

	
	
	G
	F
	P
	S
	M
	C
	H
	M
	L

	1
	Ao
	89
	11
	-
	88
	12
	-
	82
	18
	-

	2
	Aw
	80
	20
	-
	80
	7
	13
	-
	60
	40



From the Table – II, it is evident that the general appearance of the original and washed samples was rated good by 89 and 80 percent of the judges respectively.


With regard to texture of the samples, Aloe vera original (Ao) and Aloe vera washed (Aw) were rated as soft textured fabric by 88 and 80 percent respectively. Only 13 percent rated Aloe washed sample as course.
      
Fragrance of the original sample was rated high (82%).The washed Aloe vera sample was rated by 60 percent judges as medium fragrance. 
4.2
OBJECTIVE EVALUATION

4.2.1
Single yarn Strength and Elongation 

The Strength and Elongation of Aloe vera yarn is as follows.           


Single yarn strength is 320


Single yarn elongation is 1.9 

4.2.2 
Fabric Weight 

The weights of the original and washed samples are presented in Table – III and Figure – V. 

TABLE – III
FABRIC WEIGHT

	S.No.
	Sample
	Mean ± SD
	Gain or Loss
	Percentage 
Gain or Loss
	‘t’ value

	1

2
	Original sample

Washed sample
	0.855± 0.001

0.852 ± 0.072
	-0.003
	- 0.35
	0.083


                From the Table – III and Figure – V, it is clear that Aloe vera original and washed sample showed an decrease in weight by 0.35 percent and respectively when compared to original.

         Thus it could be concluded that the fabric stiffness decreased after washing.

4.2.3
Fabric Thickness
          The thicknesses of the original and washed samples are presented in Table – IV and Figure – VI. 
TABLE – IV

FABRIC THICKNESS

	S.No.
	Test
	Mean ± SD
	Gain or Loss
	Percentage 
Gain or Loss
	‘t’ value

	1

2
	Original sample

Washed  sample
	0.476 ± 0.017

0.306 ± 0.013
	-0.17
	-35.71
	15.85**


** Significant at 1% level (t < 0.01).
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FIGURE – V

FABRIC WEIGHT
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FIGURE – VI

FABRIC THICKNESS
From the Table – IV and Figure – VI, it is clear that Aloe vera original and washed sample have showed a decrease in weight by 35.71 percent, when compared to original. Statistical ’t’ tests done for the data proved that the differences are significant at one percent level.

Thus it could be concluded that the fabric thickness was decreased after washing.

4.2.4 
Fabric Stiffness Warp and Weft

4.2.4.1   Fabric Stiffness - Warp

       The stiffness of the original and washed samples are presented in Table – V and Figure – VII.
TABLE – V

STIFFNESS TEST – WARP

	S.No.
	Test
	Mean ± SD
	Gain or Loss
	Percentage
Gain or Loss
	‘t’ value

	1

2
	Original sample  

Washed sample
	2.640 ± 0.114

1.162 ± 0.013
	-1.478
	-55.98
	25.76**


** Significant at 1% level (t < 0.01).
From the Table – V and Figure – VII, it is evident that aloes Vera original and washed sample have showed decrease in stiffness by 55.98 percent respectively, when compared to original. Statistical ’t’ tests done for the data proved that the differences are significant at one percent level.

Thus it could be concluded that the fabric stiffness was decreased after washing.
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FIGURE – VII

FABRIC STIFFNESS – WARP
4.2.4.2   Fabric Stiffness – Weft

The stiffness of the original and washed samples are presented in Table – VI and Figure – VIII.
TABLE – VI 

STIFFNESS TEST – WEFT

	S.No.
	Test
	Mean ± SD
	Gain or Loss
	Percentage
Gain or Loss
	‘t’ value

	1

2
	Original sample  

Washed sample
	3.760 ± 0.114

2.192 ± 0.008
	-1.568
	-41.7
	27.43**


** Significant at 1% level (t < 0.01).
From the Table – VI and Figure – VIII, it is clear that Aloe vera washed sample have showed an decrease stiffness by 41.7 percent respectively, when compared to original. Statistical ’t’ tests done for the data proved that the differences are significant at one percent level.

            Thus it could be concluded that the fabric stiffness was decreased after washing.

4.2.5
Drapability    
The drapability of the original and washed samples are presented in Table – VII and Figure – IX.

TABLE – VII

FABRIC DRAPABILITY

	S.No
	Test
	Mean ± SD
	Gain or Loss
	Percentage  
Gain or Loss
	‘t’ value

	1

2
	Original sample

Washed sample
	2.176 ± 2.921

1.041 ± 0.867
	-1.135
	-52.160
	0.527
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FIGURE – VIII

FABRIC STIFFNESS – WEFT 
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FIGURE – IX 
FABRIC DRAPE
From the Table – VII and Figure – IX, it is evident that the drape of washed sample showed percentage loss. The drapability of washed samples showed better drapability. The statistical analysis also supports the result that there is significant difference between the original and washed samples at one percent level.  

4.2.6
Abrasion Resistance

The resistance to abrasion of the fabric for the original (Ao) and washed (Aw) samples fabrics is given in Table – VIII and Figure – X.
TABLE – VIII

ABRASION RESISTANCE

	S.No.
	Test
	Mean ± SD
	Gain or Loss
	Percentage 
Gain or Loss
	‘t’ value

	1

2
	Original sample

Washed sample
	0.129 ± 0.006

0.126±0.001
	-0.003
	-2.33
	1.071


From Table – VIII and Figure – X, it is evident that there is decrease in abrasion resistance of washed sample when compared to original samples .The decrease in weight is due to abrasion. The sample Aloe vera washed sample showed minimum decrease when compared to original fabric.  

The statistical analysis shows that there is significant difference between original and washed sample at one percent level.
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FIGURE – X

ABRASION RESISTANCE

4.2.7
Tensile Strength and Elongation
4.2.7.1   Tensile Strength – Warp 

The tensile strength warp for the Aloe vera original and washed samples are given in Table – IX and Figure – XI.

TABLE – IX

TENSILE STRENGTH – WARP

	S.No.
	Test
	Mean ± SD
	Gain or Loss
	Percentage
Gain or Loss
	‘t’ value

	1

2
	Original sample

Washed sample
	61.000 ± 4.183

58.600 ± 4.159
	-2.4
	-3.93
	0.814NS


NS – Not Significant 

From the Table – IX and Figure – XI it is clear that the tensile strength of the original and washed samples of Aloe vera showed percentage loss of 3.93 percent.
4.2.7.2 Tensile Strength – Weft 
The tensile strength wefts of the fabric for the original and washed samples are given in Table – X and Figure – XII.

TABLE – X

TENSILE STRENGTH - WEFT

	S.No
	Test
	Mean ± SD
	Gain or Loss
	Percentage 
Gain or Loss
	‘t’ value

	1

2
	Original sample

Washed sample
	71.000 ± 4.183

62.600 ± 3.715
	-8.4
	-11.83
	3.003*


* Significant at 5% level (t < 0.05).
The Table – X and Figure – XII it is proved that the tensile strength weft of the original and washed samples of, Aloe vera Showed percentage loss of 11.83 percent. 

The statistical analysis also reveals that there is one percent significant difference between the original and washed samples.
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FIGURE – XI

TENSILE STRENGTH – WARP 
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FIGURE – XII 

TENSILE STRENGTH – WEFT 

4.2.7.3   Tensile Elongation – Warp 

The tensile elongation warps of the fabric for the original and washed samples are given in Table – XI and Figure – XIII. 

TABLE – XI

ELONGATION – WARP

	S.No.
	Test
	Mean ± SD
	Gain or Loss
	Percentage 
Gain or Loss
	‘t’ value

	1

2
	Original sample

Washed sample
	2.320 ± 0.585

1.780 ± 0.084
	-0.54
	-23.28
	1.828*


* Significant at 5% level (t < 0.05).
From the Table – XI and Figure – XIII it is clear that the tensile elongation Warp of the original and washed samples of, Aloe vera showed percentage loss of 23.28 percent.

          The statistical analysis also reveals that there is one percent significant difference between the original and washed samples.

4.2.7.4   Tensile Elongation – Weft


The tensile elongation wefts of the fabric for the Aloe vera original and washed samples are given in Table – XII and Figure – XIV. 
TABLE – XII

ELONGATION – WEFT

	S.No.
	Test
	Mean ± SD
	Gain or Loss
	Percentage 
Gain or Loss
	‘t’ value

	1

2
	Original sample

Washed  sample 
	3.500± 0.612

3.440 ± 0.251
	-0.06
	-1.71
	0.181



From the Table – XII and Figure – XIV, it is clear that the tensile elongation weft of the original and washed samples of, Aloe vera showed percentage loss of 1.71 percent. 
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FIGURE – XIII

ELONGATION – WARP 
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FIGURE – XIV

ELONGATION – WEFT 

4.2.8
Pilling Test
The pilling tests of the fabric for the original and washed samples are given in Table – XIII. 

TABLE – XIII
PILLING TEST
	S.NO.
	SAMPLE
	PILLING TEST

	
	
	No pilling
	Hairy and pills lightly
	Hairy and pills more
	Severe
	Very severe

	
	
	1
	2
	3
	4
	5

	1
	Ao
	1
	
	
	
	

	2
	Aw
	
	1
	
	
	




As per arbiter standards are 1-no pilling, 2-hairy and pills lightly, 3-hairy more pills, 4-severe pilling, 5-very severe pilling, from the table it is clear that the pilling of Aloe vera original fabric have no pills whereas Aloe vera washed fabric had slight pills. 

4.3
ANTIBACTERIAL TEST 

     The antibacterial effectiveness of the original and washed samples are given in Table – XIV and Figure – XV.                                                          
TABLE XIV

ANTIBACTERIAL TEST

	S.No.
	Sample 
	Bacterial Reduction (in%)
	Remarks

	1
	Ao
	92
	Excellent anti bacterial activity

	2
	Aw
	85.3
	Good anti bacterial activity


From the Table – XIV and Figure – XV revealed that 24 hours of incubation with Staphylococcus aureus, the Aloe vera original fabric gave a colony count of 92 percent compared to Aloe vera washed fabric 85.3 percent.

Original  Aloe vera blend with cotton fabric showed a greater influence of antimicrobial activity .Hence the study proves that the Aloe vera blend with cotton fabric is highly effective than when used individually.
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FIGURE – XV

ANTIBACTERIAL TEST
5. SUMMARY AND CONCLUSION
In the present era, the population explosion and the worsening environmental pollution make it necessary for researchers to find new ways of enhancing the comfort and hygiene qualities of consumer products. Today in the polluted environment, it has become very important for human being to live in a world of hygiene and freshness. Hence the eco-friendliness plays a vital role. And necessity to meet the growing of demand of consumers, led to the revolution in functional fibers worldwide. Cotton is one of the most common and natural fibers having many advantageous textile related properties, but it has two main draw backs, susceptibility to creasing and bacterial degradation.

Aloe vera has soothing and cleaning properties making it an ideal for healing activity. Also it has a cooling effect and aloe fiber has anti bacterial activity. A conservative estimate puts the monetary value of current Global trade in medicinal plants at over USS 60 billion with the increasing interest in ‘natural’ products across the world and the resultant upsurge in the demand for medicinal plants, this trade is expected to grow up to USS 5 trillion by the year 2050. Aloe vera among the few medicinal plants by virtue of their extensive medicinal, nutraceutical and other uses enjoy a major chunk of the market across the globe, says Kumar (2002). 

Aloe vera presents the finest commercial opportunity among the various medicinal plants. Aloe has unique and beneficial for our health components that act synergistic and are essential in our nutrition as natural dietary supplement. It is noteworthy, that so many different products in various categories in the recent years contain a percentage of Aloe vera. And there is no wonder why food, health and wellness industries, consider products from aloe as the key to their growth in the decade 2010 to 2020. The inherent strength or Aloe vera yarn reduces the need for applied coatings, Aloe vera is fully biodegradable and is now commonly recycled.

Hence the present study was carried out “EXTRACTION AND EVALUATION OF Aloe vera FIBER BLENDED WITH COTTON” with the following objectives.
· Extract fiber from Aloe vera plant.

· Test the fiber characteristic

· Evaluating the mechanical property of the fabrics.

· Evaluating the antimicrobial activity and comfort property of the fabrics.

FINDINGS

Subjective evaluation

Visual evaluation
As per the visual evaluation, the general appearance of the sample Ao was found to be good by 80 percent of the judges and the sample Ao has been rated as soft textured by 88 percent of the judge’s.Further the fragrance of the sample Ao scored high by 82 percent of the judges.

Objective evaluation 

· The single yarn strength and elongation of the Aloe vera sample was good.

· Fabric thickness of the Aloe vera fabric decreased after washing.

· The fabric weight of the sample Ao and Aw have decreased by 0.35 percent.

· The fabric drapability of the sample Ao and Aw have decreased by 52 percent. The Aw sample has better drapability.

· The fabric stiffness of the sample Ao and Aw decreased by 41 percent. 

· The Aloe vera original fabric showed no pilling, Aloe vera washed fabric showed slight pilling. Therefore it could be concluded that pilings resistance increased after washing.

· The tensile strength warp of Aloe vera original fabric (Ao) was good when compared to washed sample.

· The tensile elongation warp of Aloe vera original fabric (Ao) was good when compared to washed.

· The abrasion resistance of the sample Ao and Aw have decreased by 2.33 percent.

· Anti microbial activity, of original and washed sample showed the good result.   

CONCLUSION
It may be concluded from the study, that the selected natural Aloe vera source performed well and the Aloe vera fabric sample showed good result in mechanical property. Antibacterial activity of the Aloe vera cotton blend is good with specific reference to Staphylococcus aureus organism when compared with Aloe vera and cotton. 

· The inherent properties of Aloe vera and its manufacturer are “eco‑friendly because.

· Aloe vera is a renewable resource.

· Every part of Aloe vera plant has value, eliminating early any waste.

· Aloe vera is easy to incorporate into modern crop, rotation cycles.

Aloe vera as an individual fiber or in combination with cotton is more suitable because it is comfortable to wear. Thus the Aloe vera cotton blended fabric can be best suited for any type of garments. Now a days it is findings its place in medical textiles because of its excellent properties.
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APPENDIX – I

Aloe vera  SAMPLES

	 SHAPE  \* MERGEFORMAT 



	 SHAPE  \* MERGEFORMAT 




	Aloe vera FIBER
	COTTON

	 SHAPE  \* MERGEFORMAT 



	 SHAPE  \* MERGEFORMAT 




	Aloe vera ORIGINAL
	Aloe vera WASHED


APPENDIX - II

PERFORMA FOR VISUAL EVALUATION

	S.No.
	Sample
	General             appearance
	Texture
	Fragrance
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          G-good
                S-soft
                          H-high
F-fair
M-medium                        M- medium

P-poor
C-coarse                            L-low
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