CHAPTER-I
INTRODUCTION

Bangladesh is one of the most densely populated countries in the world. Population per square kilometer is nearly 854 which are the highest in the world but per capita income is only 273 US dollar. Abut 50% of the people suffer from under nourishment. 

 The economy of Bangladesh mostly depends on agriculture recourses. Poultry industry is an important part of agriculture in our country. Poultry meat can contributes around 37% of the total animal protein supply of Bangladesh (Ahmed -2008) Poultry meat is a quality food for human diet. It provides cash income and creates employment opportunity. Commercial poultry sector has created employment opportunities for about 5 million people. Bangladesh has long historical record of poultry rising under traditional backyard farming. In 1964 a commercial poultry farm, Eggs and Hens limited has been established by the late Ekramul Hossain which may be recognized as a mother of poultry industry in the private sector. After the liberation of Bangladesh, Biman Bangladesh Airlines started a commercial poultry farm in the name of Biman poultry complex at savar, for their own flying services and as well as transferring the commercial poultry farming technology to the farmers. The farm has been selling day old chick of broiler and layer to the small farmers.  

Poultry keeping is a source of pleasure as well as income from selling of eggs and meats. Poultry farming has become increasingly popular both in urban and rural areas. 

Poultry production in an efficient way can bridge up this nutritional gap further rate than other animal source. The share poultry in the animal protein of human diet is estimated to be 30%. As the indigenous chicken is not capable of to produce more meat and eggs to meet up the increased demand of our increasing population, the farmers are now raising imported hybrids. 

According to WHO, 55 gm animal protein is require per person per day but we are getting only 7.6 gm. To reduce the gap between demand and supply of animal protein poultry can play an important role.

Poultry production has been constantly increasing over the past decades and a very recent survey made by FAO shows that the whole poultry in the World reaches about 14 billion, among those 75% are in the developing countries. According to the Bangladesh Bureau of Statistics (BBS, 1998) about 89% of the rural household rear poultry and the average number of per household are 6.8. Now a day’s broiler farming is very rapidly growing poultry industry, has already got commercial excellence and is also becoming a income generating enterprise in rural and Urban areas of Bangladesh. According to the directorate of livestock services there were 47168 chickens and 26944 duck farms of 50 to 1 lac. birds capacities in 1996 (Rahman et Al.1998). Agriculture generated 39% of the GDP and the share of the livestock sector is 2.8%. The number of poultry is increasing at an annual rate of 5.9% (Haque et. al 2001). 

Enzymes are among the most important product obtained for poultry needs through microbial sources.  It is play a diversified role in many aspects of everyday life including aiding in digestion, the production of food and several industrial applications. A large number of process in the areas of environment  and food biotechnology utilize enzymes at some stage or the other . Current development of biotechnology are yielding new application for enzymes. A large number of microorganisms , plants, roots, tubers , including bacteria, yeast,and fungi produce different types of enzymes. One such enzyme known to play a major role in poultry sector is cellulase. This cellulase  enzyme can act on non starch polysaccharides (NSP's).

Nonstarch polysaccharides (NSPs) in monogastric diets have an antinutritive activity, which is manifested by wet droppings and poor use of nutrients.

Microbial enzymes targeting these polymers have, for this reason, shown highly positive results  in  both  enhancement  of  performance  and  reduction of   excreta  volume   and moisture. A decreased output of organic matter (OM) to the environment is an important attribute of feed enzymes because excessive output of nitrogen and phosphorus is a major problem in densely populated areas.

Following are the NSP present in poultry feed:

Cellulose ( Fiber)
Hemicellulose (Fiber)

â-glucans (Fiber)

Pentosans (Fiber)

Lactose (Fiber)

Pectin

Xylan

Raffinose (Oligosaccharide, Soybean)

Stachyose (Oligosaccharide, Soybean)

Guar gum

Mucilages (sugar of Arabinose and Xylose)

Inulins (polymers of fructose

Cellulose is a fibrous, insoluble, crystalline polysaccharide. It is a major polysaccharide constituent of plant cell walls, composed of repeating D-glucose units linked by ( -1,4-glucosidic bonds (Jagtap and Rao, 2005) and being the most abundant carbohydrate polymer on earth (Guo et al., 2008).

Cellulose has attracted worldwide attention as a renewable resource that can be converted into biobased products and bioenergy. But nowadays, enormous amounts of agricultural, industrial and municipal cellulose wastes have been accumulating or used inefficiently due to the high cost of their utilization processes (Kim et al., 2003). Therefore, it has become of considerable economic interest to develop processes for the effective treatment and utilization of cellulosic wastes as cheap carbon sources. Cellulose is used as a food source by a wide variety of organisms including fungi, bacteria, plants and protists, as well as a wide range of invertebrate animals, such as insects, crustaceans, annelids, mollusks and nematodes (Davison and Blaxter, 2005). These organisms possess cellulases and the complete enzymatic system of them include three different types, that is, exo-(-1-glucanases(EC  3.2.1.91), endo-(-1,4-glucanases(EC3.2.1.4), and (-1,4-glucosidase(EC 3.2.1.21) (Wilson and Irwin, 1999). These enzymatic components act sequentially in a synergistic system to facilitate the breakdown of cellulose and the subsequent biological conversion to an utilizable energy source, glucose (Beguin and Aubert, 1994). The endo-(-1,4-glucanases randomly hydrolyzes the (-1,4 bonds in the cellulose molecule, and the exo-(-1,4-glucanases in most cases release a cellobiose unit showing a recurrent reaction from chain extremity. Lastly, the cellobiose converted to glucose by (-1,4-glucosidase (Bhat and Bhat, 1997). This whole enzymatic process to hydrolyze cellulosic materials could be accomplished through a complex synergistically reaction of these various enzymatic components in an optimum proportion (Tomme et al., 1995) Cellulases provide a key opportunity for achieving tremendous benefits of biomass utilization (Wen et al., 2005). But currently, two significant points of these enzyme-based bioconversion technologies are reaction conditions and the production cost of the related enzyme system. Therefore, there has been much research aimed at obtaining new microorganisms producing cellullase enzymes with higher specific activities and greater effi- ciency (Subramaniyan and Prema, 2000).

The benefits of  cellulase  enzyme application in poultry feed are reduced viscocity in iet and excreta , enhanced digestion and absorption of nutrients especially fats and proteins , .increased feed intake, weight gain, and feed gain ratio , .reduced beak impaction and vent plugging , decreased size of gastrointestinal tract , reduced water intake and excreta .reduced production of ammonia from exreta , reduced output of excreta, including reduced nitrogen and phosphorous content , reduced output of bile salts into digesta .

Thus it is important that enzymes are useful for least cost formulation of' Feed without affecting productive performance and feed efficiency. Further they improve health of birds along with environmental hygiene.

Various types of cellulase enzyme are found in market but this are very costly  due to manufacturing  technique.

The poor farm owner  are not capable to buy this product due to high price. For this they have lost their interest to use this products. For this reason , I have taken an attempt to produce  a cellulose enzyme for poultry which will be cost effective due to locally available ingredients are use in my preparation. My self made cellulose enzyme will also increase the growth rate, body weight ,& feed consumption rate like imported market products. 
Considering all the above mentioned points the present study was designed with the following aims and objectives :
1.
To produce cellulase enzyme for livestock by using locally available 
ingredients.
,

2. 
To compare the cost between produced enzyme and enzyme available in the 
market.

CHAPTER-II

REVIEW OF LITERATURE

The term enzyme was used in 1878 by Friedrich Wilhelm Kulne to designate these ‘Biological catalyst’ that has previously been called ‘fermants’. The enzyme, as simple or combined proteins acting as specific catalyst.(Jain, 2001.)

Enzymes may be defined as the organic compounds protein in nature, colloidal in physical state, produced by the living beings having specific catalytic activity. (Pant M. C.1993.)

Enzymes are proteins with highly specialized catalytic functions produced by all living organisms. Enzymes are responsible for many essential biochemical reactions in microorganisms, plants, animals, and human beings. Enzymes are essential for all metabolic processes, but are not alive. Although like all other proteins, enzymes are composed of amino acids, they differ in function in that they have the unique ability to facilitate biochemical reactions without undergoing change themselves. This catalytic capability is what makes enzymes unique. (Katchalsi,et al.1968).

Enzymes are natural protein molecules that act as highly efficient catalysts in biochemical reactions, that is, they help a chemical reaction take place quickly and efficiently. Enzymes not only work efficiently and rapidly, they are also biodegradable. Enzymes are highly efficient in increasing the reaction rate of biochemical processes that otherwise proceed very slowly, or in some cases, not at all. (www. enzymedia.com)

Enzyme is complex protein remain in the live cells and act as a catalyst in the bio-chemical reaction. (Vadra. S. K. 2007)

Enzymes are substances made and used by the body to trigger specific chemical reaction. (Jain, J.L.2001)

Enzymes are responsible for digesting, absorbing, transporting, metabolizing, and eliminating the waste of the nutrients. To emphasize again, every organ, every tissue, and all the 100 trillion cells in human -body depend upon the reaction of metabolic enzymes and their energy factor. (www.enzymedia.com)

 Enzymes are proteins composed of up to 20 amino acids. The components of enzymes consist of the biologically active proteins. These proteins have highly complex structures and may be conjugated with metals, carbohydrates and / or lipids.

Enzymes are categorized according to the compounds they act upon. Some of the most common include; proteases which break down proteins, cellulases which break down cellulose, Iipases which split tats (lipids) into glycerol and fatty acids, and amylases which break down starch into simple sugars.(Dubey, R.C.-2005)

Aoyagi and Baker, (1995) have shown that phytase may have increased the zinc bioavailabilty in soybean meal which can increase productive performance of poultry.

 Production of enzymes increases with the concentration of culture medium. High concentration of culture medium can produce high amount of enzyme.

Bisset j, (1972) discover an automatic multichamber soil washing apparatus for removing fungal spores from soil those have power to produce enzyme.

Capability of birds by use of cellulolytic enzymes is increased for using high fibre ration, reducing feed cost along with 5-12% improvement in production and feed efficiency. ( Remus.J.-2005)

Enzymes are derived from natural resources, such as fungi and bacteria, and then are genetically engineered or “molecularly evolved” in the laboratory to impart specific new properties. The new genetic material is inserted into the nucleus of a recombinant host, such as the fungus Aspergillus or the bacteria Bacillus.(www.enzymedia.com)

Fan et al. (1987) and Kumakura (1997) reported that enzyme help alleviate shortages of food and animal feeds, solve modern waste disposal problem.

Enzymes are protein chemicals, which carry a vital energy factor needed for every chemical action, and reaction that occurs in our body. There are approximately 1300 different enzymes found in the human cell. These enzymes can combine with coenzymes to form nearly 100,000 various chemicals that enable us to see, hear, feel, move;, digest food, and think. Every organ, every tissue, and all the 100 trillion cells in our body depend upon the reactions of metabolic enzymes and their energy factor. Nutrition cannot be explained without describing the part that enzymes play. (ww.w.enzymedia.com)

Enzyme is a biocatalyst which accelerates biological reactions. (.Jaddav, N.V. 2007)

Fan et al. (1987) and Solomon et al. (1999); have been reported that, Cellulase enzyme has been used for the bioconversion of lignocellulosics.

Fan et al. (1987) reported that Lignocellulosics are abundant sources of carbohydrate, continually replenished by photosynthetic reduction of carbon dioxide by sunlight energy.
Fungal lipase is manufactured from Aspergillus sp. It is used as digestive enzyme, in pancreatic insufficiency. (www.enzymedia.com)

Ghose, (1987) also applied by Solomon et al. (1999) Cellulase activity was determined as a Filter Paper Activity (FPA).

Howell (1978) and Hatakka (1983) reported that develop of aromatic water-soluble products which can repress the cellulolytic action of the enzyme.

Hagspiel K and Masuda, Y. (1995) reported that  Isolation of a 6-glucosidase binding and activating polysaccharide from cell walls of Trichoderma reesei.

Kumakura, (1997) reported that the bioconversion of cellulosic materials has been receiving attention in recent years. It is now a subject of intensive research as a contribution to the development of a large-scale conversion process beneficial to mankind.

KDN Xylanase 10,000 Dry is a feed enzyme. Xylanase, which con effectively shut off the β-1, 4 glycosidic bonds of xylose at random, and the hydrolysis efficiency is high. It can promote the absorbability of nutrients and decrease the feed cost of plant feed. 

Lease,(1996) and  Lonnerdal et al. (1989),.Reported that when phytic acid is hdrolyzed by microbial phytase it may release all phytate-bound minerals.

Lonnendal et al. (1989) reported that Phytate has the highest binding affinity for copper, Zinc and maenganese.

Lilly,(1979). The leading species of Saccharomyces cerevisiae was employed in many food industry with special strain used for the leavening of bread as top yeasts, for wines and for the production of alcohol, glycerol and invertase.

Microorganisms of the genera Trichoderma and Aspergillus are thought to be cellulase producers. (www.enzymedia.corn)

Mucor: mucor are involved in the spoilage of some food and the manufacture of others. A widely distributed species is Mucor  racemsus, M. rouxii, is used in “Amylo” proces for the saccharification of starch. 

Many microorganisms especially the molds, produces large quantities of extracellular hydrolytic enzymes which can be recovered from the culture fluid. A few of these have been produced in quantities sufficient to make them of industrial importance. Fungal amylase may replace malt in the conversion of cereal starch to maltose for commercial alcohol production. A bacterial amylase produced by Bacillus subtitis is used for the production of dextrins from starch since it does not hydrolyze the starch so much as to from maltose. Several other microbial enzymes are available on a large scale commercial basis. Some of these are proteinase, glucose oxidase, lipase, invertase, pectinase, beta-glucosidase and cellulose, (WALTER AND Mc BEE, 1962).

Menon K, et al. (1995) production of P glucosidase enzyme by Aspergillus terreus, and its use for commercial purpose.

Nutri-xylanase is a bacterial xylanase processed from Bacillus subtilis, and produced by a microfiltration advanced fermentation technique. Nutri-xylanase is a highly efficacious xylanase is degrading both soluble and insoluble arabino-xylans, the most important anti-nutritional factor in cereals and cereal by products used in animal feed so as to improve the utilization of nutrients, animal uniformity and animal performance, increase proportional usage of cereal by products in formulating animal feed to reduce feed cost. (www.ublcorp.com)

Synthesis of bio molecules are achieved by cells smoothly and routinely, principally through the actions of enzymes, the pertinacious catalyst of the biosphere. Enzyme mediate not just the synthesis of' biological compounds, they also catalyze reactions that supply the cell with energy, detoxify compounds and so on. Enzymes are responsible for virtually all of chemical reactions in cell in which covalent bond are formed or broken is the crucial mediators of' biochemical reactions. 

Solomon et al. (1999) produced cellulase of 0.056425IU/ml from the growth of Aspergillus flavus on bagasse pre-treated with using ballmilling and caustic soda.

Solomon et al. (1999) have previously reported that the enzyme could be harvested at about 12th , when the activity is highest.

Selected strains of Aspergillus niger, are used for the commercial production of citric and gluconic acid and in a verity of enzyme preparation. The Aspergillus flavus group includes molds important in the making of some oriental foods and the production of enzymes. 

Solomon et al. (1999) reported that bagasse, corncob and sawdust were used as lignocellulosic substrates for the production of cellulase enzyme using Aspergillucs flavus after ballmilling and pretreatment with caustic soda. From the fermentation studies, sawdust gave the best result with an enzyme activity value of 0.07431U/ml while bagasse and corncob gave 0.05731U/ml and 0.05021U/ml respectively.

Solomon et al. (1990) achieved hydrolysis of sawdust using cellulase with activity of 0.0561IU/ml.

Solis, S., M. E. Flores,  and C. Huitron. (1997) reported that Pectinase activity on plums in juice manufacture can result in greater availability in the final juice product of antioxidant components, which otherwise might not have been yielded during processing.

Xylenase is an industrial enzyme used in animal feed to help with digestion. (www.enzymedia.com)

A wide variety of bacteria and fungi produce cellulolytic enzymes able to hydrolyze cellulose. However, relatively few fungi (Trichoderma    viride , Trichoderma reesei , Aspergillus sp. etc. )and bacteria produce high levels of extracellular cellulase capable of solubilizing crystalline cellulose extensively.( Bhat and Bhat, 1997). 

Cellulase is an enzyme complex which breaks down cellulose to beta-glucose. Cellulase refers to family of enzymes which act in concert hydrolyze cellulose. Cellulose is widely distributed throughout the biosphere and are most manifest in fungal and microbial organisms. 
Three general types of enzymes make up the cellulose complex. Endocellulase breaks internal bonds to disrupt the crystalline structure of cellulose and expose individual cellulose polysaccharides chains. Exocellulase cleaves 2-4 units from the ends of the exposed chains. Cellobiase or beta-glucosidase hydrolyses the endocellulase product into individual monosaccharides.. 
Within the above types there are also progressive and non-progressive cellulose will interact once then disengage and engage another polysaccharide strand
a) Endocellulase 

These are capable of hydrolyzing the β(1,4) bonds randomly along the cellulose chain. Source: Tricoderma reesei, T viride, Aspergillus niger .
            b) Exocellulase 

These enzymes cleave off glucose molecule from one end of the cellulose strand. Source: Tricoderma reesei 
It has been found that enzyme preparations containing only endocellulases have little effect on native cellulose. On the other hand those containing both endo and exocellulases will cause significant degradation of native cellulose. Thus, the endo and exocellulases appear to work in a synergestic or cooperative manner on native cellulose. 
c) Exo-Cellobiohydrolase 
It hydrolyze β(1,4) bonds in cellulose to release cellobiose from the non reducing end of the chains. Source: Tricoderma reesei, T. viride 

d) Cellobiase: It hydrolyzes the β(1,4) bonds in cellubiose, giving two molecules of glucose. Source: Aspergillus niger, T. viride, S. cerevisae 
Tricoderma reesei has an extensively studied cellulase enzyme complex. This complex converts crystalline, amorphous and chemically derived celluloses quantitatively to glucose. The vital characteristics of this cellulase complex are the system is multienzymatic, at least three enzyme components are both physically and chemically distinct. Also all three components play essential roles in the hydrolysis of cellulose to glucose.      

Cellulose is a linear polymer of glucose linked by -1,4-glycosidic bonds, having a simple primary and complex tertiary structures and its repeating unit is cellobiose (Bhat and Hazlewood, 2001). Its chain length can vary between 100 and 14000 glucose residues, which form microfibrils .The microfibrils consist of highly ordered crystalline regions interspersed by more disordered amorphous regions. The crystalline regions of cellulose are rigid and not easily accessible to endo-acting cellulases while the amorphous regions are easily attacked by dilute acid, endoglucanases or exoglucanases (Sinitsyn et al., 1990). Thus, for the complete hydrolysis of cellulose, either concentrated acid or a complete  cellulase system capable of attacking both amorphous and crystalline regions is necessary. It has been established that cellulose can be converted to soluble sugars by enzymes of mainly microbial origin collectively termed cellulases and hemicellulases (Viikari et al., 1993). Microorganisms including fungi, bacteria and actinomycetes produce mainly three types of cellulase components: endoglucanase, exoglucanase and -glucosidase, either as separate entities or in the form of aggregated complex, for cellulose hydrolysis (Wood, 1985; Bhat and Bhat, 1997)
Cellulose is the main constituent of plants and thus the most abundant biopolymer on earth. The smallest repetitive unit in cellulose is cellobiose, which consists of two glucose units. In nature, cellulose chains have  a degree of polymerization (DP) of approximately 10 000 glucose units in wood cellulose and 15 000 in native cotton cellulose. In crystalline cellulose the chains adhere to each other by hydrogen bonding and van der Waals forces to form highly insoluble structures. In addition to crystalline regions, native cellulose contains less-ordered amorphous or paracrystalline regions . Six polymorphs of cellulose (I, II, III1, III11, IV1 and IV11) have been documented . Cellulose I, or native cellulose, the form found in nature, exists further in two crystalline forms termed celluloses Iα and Iβ. Cellulose II can be obtained from cellulose I by regeneration or merceration. Celluloses III1 and III11 are formed from celluloses I and II by treatment with liquid ammonia. Polymorphs IV1 and IV11 may be prepared by heating celluloses III1 and III11.                             

Cellulases are modular enzymes that are composed of independently folding, structurally and functionally discrete units, referred to as either domains or modules . These enzymes are responsible for the hydrolysis of the - 1,4 glucosidic bonds in cellulose. They are members of the glycoside hydrolase family of enzymes, which hydrolyse oligosaccharides and/or polysaccharides. Although cellulases cleave a single type of bond in a chemically simplistic substrate, the extensive intermolecular bonding pattern of cellulose generates a fascinating crystalline substrate that is particularly resistant to microbial degradation. Thus, multiple enzyme systems are required to effectively degrade cellulose.
2.1. Fungal cellulolytic enzymes :

The cellulase systems of the aerobic fungi Trichoderma reesei, Trichoderma viride, Penicillium pinophilum, Phanerochaete chrysosporium (Sporotrichum pulverulentum), Fusarium solani, Talaromyces emersonii, Trichoderma koningii and Rhizopus oryzae are well characterized (reviewed in Bhat and Bhat, 1997, Murashima et al., 2002). Some thermophilic aerobic fungi (see 1.2.3.) and mesophilic anaerobic fungi (Neocallimastix frontalis, Piromonas communis, Sphaeromonas communis) (Bhat and Bhat, 1997) also produce cellulases.

2.2.
Morphology Of my studied fungi :
Macroscopic Appearance :
· Growth rate was rapid and colonies were wooly and compact 

· The surface colony color was white and scattered greenish patches and the conidia were formed as concentric rings .
Microscopic Appearance:
· Hyphae, conidiophores, phialides, and conidia were present 

· It is  may also produce  chlamydospores

Hyphae : In this fungi the hyphae are septate, branched, smooth walled,colorless. 

Conidiophores were hyaline, branched, and  demonstrated  a  pyramidal arrangement; and Conidiophores were highly branched and thus difficult to define or measure, loosely or compactly tufted, often formed in distinct concentric rings or borne along the scant aerial hyphae. Main branches of the conidiophores produce lateral side branches that was paired and single, the longest branches distant from the tip and often phialides arising directly from the main axis near the tip. The branches was rebranch, with the secondary branches often paired and longest secondary branches being closest to the main axis. All primary and secondary branches arise at or near 90° with respect to the main axis. The typical of this fungi conidiophore, with paired branches assumes a pyramidal aspect. Typically the conidiophore terminates in one or a few phialides.
Phialides were hyaline, branched, flask – shaped, inflated at the base, solitary or may appear in clusters, and were attached to the conidiophores at right angles; Phialides were formed in false whorls beneath each phialide, generally not more than two or three phialides, which arise at right angle, were observed.        Occasionally they arise singly or in opposite pairs along the branches. Phialides were ninepin shaped attenuated into long neck. Phialospores were globose or short obovoid, rarely broadly ellipsoidal..

Conidia  were unicellular, round or ellipsoidal, green in color, smooth walled or rough, , and were grouped in sticky heads at the tips of the phialides, however, these clusters usually get disrupted during slide preparation procedure intended for microscopic examination. Conidia typically appear dry but in some species they may be held in drops of clear green or yellow liquid . Conidia of most species are ellipsoidal globose conidia are rare. Conidia are typically smooth but tuberculate to finely warted conidia are known in a few species.

Chlamydospores are typically unicellular subglobose and terminate short hyphae; they may also be formed within hyphal cells. Chlamydospores of some species are multicellular.
 2.3. Application of cellulase Enzyme:

Cellulase digests fiber. It helps remedy digestive problems such as malabsorption.  It is a very important enzyme for poultry , cattle &  also human  because the human body cannot produce it on its own. It  helps in the breakdown of plant wall (cellulose, and increase the overall efficiency of  binding excess cholesterol and toxins in the intestines for removal. It may be beneficial  for environmental allergies, drug withdrawal, cell detox, colon cleaning and  pain syndromes, yeast infections, gas, bloating, acute food allergies, facial pain or  paralysis    Cellulase is used for commercial food processing in coffee. It performs hydrolysis  of cellulose during drying of beans. It is used in the fermentation of biomass into  biofuels, although this process is relatively experimental at present. Cellulase is used as a treatment for Phytobezoars, a form of cellulose bezoar found in the human stomach.  Cellulase is used in animal healthcare as a feed supplement for better FCR and Milk yeild Inhancer in Poultry and Cattle industry. Cellulase is used in textile industry as a fading agent.
2.4. Physical and Chemical properties :

Most cellulase studied has similar pH optima, solubility and amino acid composition. Thermal stability and exact substrate specificity may vary. However, it should be remembered that cellulase preparations generally contain other enzymatic activates besides cellulase, and these may effect the properties of the preparations. The optimum pH for cellulase preparations are effective between pH 3 and but generally lay between pH 4 and 5.  
2.5. Stability and Storage :

The activity of cellulase preparation has been  found to be completely destroyed after 10 to 15 minutes at 80oC. Solutions of cellulase at pH 5 to 7 are stable for 24 hours at 4 oC. These products should be stored at 4 oC, in dry place in tightly closed containers. If stored in this manner, lyophilized preparation is stable for several months without significant loss of activity .
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Fig 1: Mechanism of cellulase action
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Fig 2: The cellulose chain.
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Fig 3 :    The three types of reaction catalyzed by cellulases:1. Breakage of the non-covalent interactions present in the crystalline structure of cellulose (endo-cellulase) 2. Hydrolysis of the individual cellulose fibers to break it into smaller sugars (exo-cellulase) 3. Hydrolysis of disaccharides and tetrasaccharides into glucose (beta-glucosidase).
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Fig 4 : Mechanistic  details of (-glucosidase activity of cellulase
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       Fig 5 :      Cellulase degrades cellulose in fiber wall structure, initiates wall Enzyme stripping & fines generation  Refining then delaminate cell walls and cause cell wall to collapse and starts fibrillation which provides the strength of fiber with more bonding sites.
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                                   Fig  6:   Model of cellulase enzyme                                   
CHAPTER-III
      MATERIALS

3.1. The composition of PDA   :

· Peeled and sliced potatoes                         

:
 200 gm

· Dextrose                                                         

:
 20 gm

· Agar powder                                                    
:
15 gm

3.2. The composition of Winstead’s   Broth :

· Asparagine                                                 
:
 2 gm

· Di-Potassim Hydrogen Phosphate (K2HPO4)      
:
 3 gm

· MgSo4. 7H2O                                                      
:
 2.5 gm

· Carboxy Methyl Cellulose (CMC)                       :
 12 gm

· Distilled water 
                                               
:
 1000 ml

 3.3. Acetate buffer pH 5.0  

 Solution A: 0.2M acetic acid . 2,89ml glacial acetic acid in 250ml distilled water (DW).

 Solution B : 0.2m sodium acetate 4.1gms. Anhydrous or 6.8 gms. Hydrated sodium acetate in 1000ml D.W

Mix 10ml of  solution A and 39.5 ml of solution B and check the pH using ph meter.

3.4. Substrate : 

1% carboxy methyl   cellulose in acetate buffer 0.025 carboxy methyl cellulose ( CMC is dissolved in acetate buffer whose pH is 5. keep the solution on shaker over night. Centrifuge at 1000 rpm for 5 minutes and store at 4  degree centigrade.

3.5. Working glucose reagent:

Reagent 1: glucose oxidase ,peroxidase ,4 Aminoantipyrin,buffer and stabilizers.

Reagent 2:diluent phenol preservative

3.6. Glucose standard 1 : (100mg/dl),dextrose and benzoic acid .

3.7. Glucose  standard solution  2 :


50 mg of glucose was taken in 100 ml of volumetric flask . Dissolved by D.W. And made up to the mark . Pipette out aliquots containing 100mg , 200mg , 300mg , 400mg , 500mg , 600mg , 700mg , 800mg of Glucose in 10 ml volumetric flask . 1Ml of dinitrosalicylic acid  solution was added to each of the volumetric flask  and made up to the mark using D.W. Shaken well to get uniform concentration and allowed to stand for 30 min. and  the absorbance was read by Humalyzer  3000 (Biochmistry analyzer).

3.8. DNSA solution :

1.6 gm NaOH  was dissloved in 70 ml D.W.& added 1.0 gm of  dinitrosalicylic acid and kept on magnetic stirrer .  Very slowly added  30 gm of potassium sodium tartate and dissolved completely . Then added D.W. To make the volume 100 ml . The solution was filtrate through Whatman paper no . 1 and store in amber coloured bottle at room temperature.
CHAPTER -IV
METHODOLOGY

The Laboratory experiment was conducted at the Plant Pathology laboratory, RARS, Hathazari, Chittagong ; Biochemistry unit of CVASU and Microbiology department of  CU during December, 2010 to January 2011. 

4.1. Preparation of culture media for growth :

4.1.1.  PDA  plate Preparation :


Firstly, required amount of  PDA was added with distilled water, then shaked by Magnetic starrier and   it was kept into the Autoclave at 1210 C for 20 min. Then  it was  acidified with lactic acid (10%, @25ml per 1 liter) and poured in petri-dish and cool. 

4.1.2. Sample preparation: 


Required amount of cellulolytic fungi  powder was added with distilled water and then this solution was shaked by the Magnetic Stirrer. Thereafter from this solution, few ml solution was added with few ml distilled water. From this working solution one drop was scattered into the PDA plate.  And then incubated  at  26 ± 10C for  7 days. 


To get the pure isolate of cellulolytic fungi three times PDA plate preparations were done and kept them into Incubators at 26 ± 10C. Finally they were tested under compound microscope to identify the fungi following the Illustrated Genera of Imperfect Fungi. Thereafter this pure isolates were tested in CVASU and CU  for qualitative & quantitative  analysis.
4.2. QUALITATIVE  ANALYSIS :

4.2.1. TEST 1 ( for S-1, S-2 ) :


Firstly Asparagine, K2HPO4  and MgSo4. 7H2O were mixed in a beaker by distilled water.  Then CMC was added and heated until dissolved. Thereafter this solution was poured in test tube and  Autoclave at 1210 C for  20 min. Two test-tubes were treated by the sample and one test-tube was control to identify the cellulolytic enzyme. After 2o min. sample was inoculated in the treated test tube & kept in incubator at 27 degree centigrade for 5-7 days. 
4.2.2.  TEST  2 (for S-3 ) :

· 
0.5gm of the enzyme sample was added in 7ml of 2% CaCl2  solution and 
kept on shaker at 140 rpm for 1 hr. Then  Filter through Whitman Filter paper  
and use the clear filtrate for enzyme assay.
· 
1ml of enzyme extract  was added in 9ml of acetate buffer and shake well .
· 
2ml of the diluted enzyme sample was taken  into a test tube and added 18 ml 
of the substrate.
· 
This assay tube was incubated at 42 degree centigrade for 2 hrs.
· 
The assay tube was cooled and  added 1.5 ml of working glucose reagent  and 
mixed well . Then kept it 30 min. in room temperature . After 30 min. added 
1.5 ml D.W.
· 
A blank test tube was prepared by taking 1.5 ml of working glucose reagent   
and 1.5 ml of D.W. 
· 
A standard test tube  was prepared by taking 20ml of glucose standard 1 and 
1.5 ml of working glucose reagent  in a test tube .Then kept it 30 min. in room 
temperature . After 30 min. added 1.5 ml D.W.
· 
The absorbance of the test, blank and the standard was read by Humalyzer 
3000 (Biochemistry analyzer ).

4.3. QUANTITATIVE  ANALYSIS :

· 10ml (for S-1 & S-2 )  &   0.5gm (for S-3 )  of the enzyme sample was added in 7ml of 2% CaCl2  solution and kept on shaker at 140 rpm for 1 hr. Then  Filter 
through Whitman Filter paper and use the clear filtrate for  enzyme assay.
· 1ml of enzyme extract  was added in 9ml of acetate buffer and shake well 

· Then 0.01ml from the diluted enzyme solution was taken into the test tube  and added 0.9ml of the substrate.
· A blank test tube was prepared by taking 0.9ml of accetate buffer and 0.o1ml diluted enzyme solution.
· The sample and blank test tube was incubated at 42 degree centigrade for 2 hrs. 
· 1ml of DNSA solution was added  in that tube.

· The assay tubes was kept in a boiling waterbath  for 10 min. and cool in ice water. 
· 8.09ml of  D.W.  Was added to each test tube and allowed to stand for 30 min.

· The absorbace was read by Humalyzer 3000 (Biochemistry analyzer ).

CHAPTER -V
RESULTS & DISCUSSIONS
Firstly this cellulolytic  fungi  was studied in  cultural condition . Then evaluation of cellulase activity was done.  Cellulase play an important role in cellulolytic degradation and predominantly present in fungi. 

Besides, this  enzyme gained importence in Poultry, Cattle & Human sector. Hence in the present study ,an attempt has been made to enhance the enzyme production from cellulolytic fungi.


The growth rate was determined both in solid & liquid medium . Both media it was grew very well.

5.1. Preparation of liquid medium for growth of Fungus :

          This  cellulolytic fungi  was  able to grow in the media . After 17 days color changes was found in media . Then microscopic characteristics was observed.

5.2. Preparation of solid medium for growth of Fungus :

         This fungi  was  able to grow on PDA media . The fungi colonized the plate completely on 7th day of incubation. Then macroscopic & microscopic  characteristics was observed.

5.3. Qualitative Analysis :

5.3.1. Test 1 in Winstead's  broth ( for S-1 , S-2 ) :


Cellulolytic degradation was found  at 5 days. 

5.3.2. Test  2  (for S-3) :


500mg fungi was able to produce 22.75 mg  glucose by  cellulolytic  
degradation  .

5.4. Quantitative Test : 

5.4.1.

S-1 :  0.2694 IU/ml of cellulase was found 

               
S-2 :  0.0378 IU/ml of cellulase was found               

               
S-3 :  0.0378 IU/gm of cellulase was found               
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CHAPTER -VI
CONCLUSION

After completing the preparation (liquid cellulase cnzyme), it is reveals that the formulated liquid enzyme required 15 Tk / 1 liter. But the market liquid  enzyme taka (16-1000) / liter. As the production cost of this formulated enzyme is less, it can compete with liquid enzyme available in market. Our poor farm owner will be interested to use this enzyme due to its lower price than liquid enzyme available in market. It is easy to use & store and has no waste. No sophisticated instrument required for formulate it. We can easily prepare it in our country in large amount because locally available ingredient is use for its preparation. If we make it available in market it can replace the existing liquid enzyme. 
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Appendix
Table 01: Name of some enzyme preparation available in market:

	SL. NO.
	COMMERCIAL NAME
	PACK SIZE
	MARKET PRISE (taka)
	COMPANY

	01.
	Polzyme WS
	250ml
	165.00
	Square

	02.
	En-Six Plus
	25Kg
1 Kg
	8700.00
390.00
	Square

	03.
	Feed-Fit 

SQ-phytase premix
	500gm
	475.00
	Square

	04.
	Acmezyme
	100g

500g
	160.00

600.00
	Acme

	05.
	Notozyme
	25 kg
	8250.00
	Novertis

	06.
	Alquerzin
	100g
	195.00
	ACI

	07.
	Caplix 
	1 kg
	400.00
	Speed

	08.
	Liquid enzyme
	500 ml
	384.00
	Navana

	09.
	Enzyvet
	1 liter
	185.00
	Jayson

	10.
	Liquzyme
	1 liter
	375.00
	Speed

	11.
	Lolyzyme 
	1 kg
	100.00
	Loly

	12.
	Nuzyme
	1 kg
	700.00
	PFPL

	13.
	Eoxazyme-G2
	1 kg
	2000.00
	Jayson

	14.
	Rena phytase
	1 kg
	115.00
	Renata

	15.
	Enzyvet
	250ml

500ml
1 liter
	65.00

100.00

185.00
	Jayson
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Production of low cost Liquid cellulase enzyme from locally available ingredient 

ABSTRACT

                   The study was conducted on the preparation of liquid cellulase enzyme for both poultry and livestock by using locally available ingredients. The studied enzyme was found from cellulolytic fungi. There are two types (powder & liquid form) of enzymes are available in market. Due to their high price the poor farmer are not able to use in their livestock feed . In this study we used  one locally available ingredient to produce cellulase by fungus. After growing of fungus, qualitative & quantitative assay for cellulase was done at BARI, CVASU & CU, ctg. From qualitative test , cellulase activity  & from quantitative test IU/ml & IU/gm of cellulase was found. For this two types of test three types(S-1, S-2 & S-3) of sample was used. 0.2649 IU/ml, 0.0378 IU/ml & 0.0378 IU/gm cellulase  was found from  S-1, S-2  &  S-3. The price  of    S-1,  S-2  &  S-3  is Tk 0.15/10ml, Tk 560.15/10ml  & Tk 560.18/10ml. Therefore, By this study work  we observed that S-1 is cheaper than S-2, S-3 and market product. So we can use this prepared enzyme efficiently and it is also economically viable for both poultry  and livestock.  
  

Key word : Enzyme, Cellulase, Cellulolytic fungi, Locally available ingredient 
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