EFFECT OF PHYTASE AND CARBOHYDRASE ENZYMES IN PERBOILED RICE POLISH BASED DIET OF BROILER.

ABSTRACT

A total of 192 day old straight run Arbor Acres chicks were fed ad libitum up to 42 days of age on 16 iso-nitrogenous and iso-caloric diets by using phytase and carbohydrase for better utilization of parboiled rice polish (PRP) based diet. For the abundant use of PRP in diet, supplementing combination of 4levels phytase (0, 750, 1000 and 1250 FYT/kg) and 4 levels of carbohydrase (0, 80, 100 and 120 ppm/kg) in PRP based diet use in broiler diet. 16 different combination of doses of phytase and carbohydrase on PRP based diets were fed to observe the effect of PRP based diet on broiler performance. Diet and fresh drinking water were supplied ad libitum to broiler chicks.  The growth rate, feed conversion, livability, meat yield and profitability increased almost linearly by using increased level of mixed enzyme in PRP based diets. Supplemental phytase and carbohydrase caused improvements in weight gain and feed efficiency of broilers. Costly grain was replaced by adding abundant cheaper PRP and enzyme supplementation. Increased muscle development and heavier body weight was observed. Therefore, it was concluded that it is possible to reduce grain by using abundant PRP in ration and supplementation of phytase and cabohydrase in PRP diet may be an efficient and economic way of improving performance of broilers using cheaper diet under Bangladesh condition.

INTRODUCTION

    At present large scale poultry farms are growing in Bangladesh. Poultry faming in Bangladesh are growing very fast. But poultry industries facing some major problems. The higher price and non-availability of feed ingredients are two major limitations to growth of commercial poultry enterprises. The feed cost alone accounts 60 – 70 % of the total cost of poultry production of either eggs or poultry  meat (Bulbul and Hossain 1989).

      Among all of the edible grain by products, rice polish  is most abundant in Bangladesh throughout the year. It is also cheaper ingredient and might be an alternative to wheat or maize. Rice production in the country has been increased day by day. Polish constitutes about 10% of paddy and is available in large quantities in major rice growing areas of the world (Houston and Kohler, 1970).

    To withstand the milling pressure, rice kernel has to be hardened by some pre-processing techniques. Partial cooking of grain with husk intact to impart desirable hardness of kernel is termed as parboiling. Polish obtained from parboiled rice is called parboiled rice polish (PRP). The nutritive value of parboiled rice polish (PRP) is so good. It contains approximately 13 % protein and 13 % fat (Scott et al., 1976). Eshawaraiah et al. (1988) reported that it contains 13% crude protein and 3250 MJME/kg.

    Parboiled rice polish (PRP) and phytate phosphorus contents, which reduce the phosphorus and calcium availability when present in diets in increased amounts, are realized as the two major constraints for abundant use of rice polish in diet. PRP also contain some non-starch polysaccharides (NSP) such as cellulose, xylose, arabinose and galactonic acid that are not easily digested by poultry. The anti-nutritive effect of these NSP is manifested by poor growth accompanied by depressed nutrient utilization. These adverse effect can be overcome by dietary supplementation of exogenous phytase and carbohydrase enzymes. Annison and Choct (1991) and Bedford et al., (1995) demonstrated  that supplementation of exogenous carbohydrase enzymes have been shown to lower viscosity of intestinal contents and improve digestibility of starch, protein, fat in broiler. Addition of phytase &  carbohydrase enzymes improved the utilization of metabolizable energy, protein,  mineral & vitamins in broilers.

    Therefore, the proposed study was concerned at whether the use of phytase & carbohydrase enzymes at different levels permit maximum use of parboiled ricepolish(PRP) as a substitute of grains to make poultry diets cheaper.

Objectives:

1. To determine the performance of broiler fed on different combination of 
    phytase & carbohydrase enzymes in PRP based diet.

2. To assess the economic feasibility of using phytase &carbohydrase enzymes 
    in PRP based diet.

REVIEW OF LITERATURE
2:1 Concept of rice polish
According to McDonald el al. (1987) rice polish is a by-product of paddy milling process comprises pericarp, aleurone. genii and some of the endosperm. It is a finely powdered material of polishing the rice kernels after hulls and barns are removed (Morrison, 1957). It is rich in thiamin and especially high in niacin, but poor in riboflavin. Grist (1965) defined Australian rice bran as a mixture of bran and polishing including germ inner and outer (true) bran layers, polish of starchy endosperm and some broken endosperm with few hulls which is sometimes called rice pollard. Shaheen et al. (1975) defined rice bran as a by-products of rice milling comprised 7 to 10% of paddy, which contains 10-15% protein, 10-15% oil and 8-15% fiber, as well as high quantity of carbohydrate, ash and vitamins making it nutritionally valuable for animals.

2.2 Antinutritional factors in rice polish
Antinutritional factors in parboiled rice polish are mostly associated with bran fraction. Most of the antinutrients are protein in nature. Some of them are also heat labile. Antinutritional factors like phytin phosphorus, acid detergent fiber, lignocellulose and trypsin inhibitors are most important. 

2.2.1 Phytin Phosphorus

Phytin phosphorus is located in globoids in the aleurone protein bodies as potassium (K), magnesium (Mg) salt. Its phosphate groups can readily form complex with cations such as calcium (Ca), zinc (Zn), iron (Fe), and protein. Rice polish has higher phytin phosphorus content than other cereal brans (Warren et al 1990) which is relatively undigestible in poultry. A heat stable factor pepsin inhibitor, which is identified as phytin phosphorus is present in both bran and germ (Kanaya et al,   1976).   Broz,    et al.   (1994)  revealed  that  crude  enzyme supplementation in wheat based diets containing irradiated Malaysian rice bani 400g/kg improved (PO.05) weight gain up to 9.6% and feed conversion ratio up to 5.4% for growing Leghorn chickens. Addition of enzyme lOmg/kg rice bam diet improved (P<0.05) feed conversion ratio (4%) and reduced the size of the gastro​intestinal tract (7%) and the incidence of vent pasting (from 67-33%) for broilers. It indicates that phytase increased the availability of phytin P of rice polish. Besides phytin P, CasP ratio of PRP is of nutritionally important.  A CasP ratio of unity is nutritionally desirable for Ca absorption, but the ratio in PRP is as low as ftf/., 1982).

2.2.2
Structure of Phytic acid
Phytic acid bears six phosphate groups oo one six-carbon molecule with the low molecular weight of 660. The structure of phytic acid, a natiually .occurring component of many seeds, has been a topic of controversy. The structure (Figure 2.1) proposed by Anderson (1914) is now generally accepted because many of the physicochemical properties,, interactions and nutritional effects can best be explained by this model. 
[image: image11.jpg]



Figure 2.1 Structure of Phytic acid proposed by Anderson (1914)
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Figure 2.2 Phytic acid chelate at neutral pH (Erdman, 1979).
Table-2.3 : Phytic acid and phytate P concentration in morphological components            
of cereals

	Cereal
	Sample
	Phytic acid
	Phytate phosphorus

	Maize                         

Wheat
Rice


	Commercial
hybrid
Endosperm
Germ

Soft
Endosperm
Germ
Hull
Aleurone
Brown
Endosperm
Germ
Pericarp
	0.89

0.04

6.39

0.07

1.14

0.004

3.91

0.00

4.12

0.89

0.01

3.48

3.37
	0.25
0.01
1..80
0.02

0.32
0.001
1.10
0.00
1.16
0.25
0.004
0.98
0.95


Source: NRC, 1994

2.2.3 Occurrence of phytic acid and availability of phytate phosphorus
Phytate P constitutes the major portion of the total P contained in cereal seeds, grain legumes and oil-bearing plants. About two-thirds of the total P in this materials is present in this form (Simons et al, 1990). The concentration of phytate P in feedstuffs depends largely on the part of the plant from which it is derived. Oilseeds meals and cereal by products contain large amounts of phytate P compared with grain legumes (Ravindran et al, 1995). Roots and tubers contains small amounts of phytate P. In cereals phytic acid is not uniformly distributed within the kernel (Table 2.3) In rice more than 80% of phytate is present in the outer bran (0' Dell et al, 1972). Phosphorus content of some feedstuffs used in poultry diets are given in Table 2.4

Table 2.4 Phosphorus content of some feedstuffs used in poultry diets
	Feedstuffs
	Total P %
	Available P %
	Non Phytate
	%   Phytate P %

	
	
	of total P
	of total  P
	of total P

	Corn
	0.26
	19
	29
	71

	Wheat
	0.32
	53
	35
	65

	Corn by product
	0.57
	33
	29
	71

	Rice bran


	1.60
	10
	15
	85

	Wheat bran
	0.95
	45
	17
	83

	Full fat soybean
	0.42
	19
	40
	60

	Soybean meal
	0.53
	16
	40
	60


Source NRC, 1994

2.3 Factors influencing phytate phosphorus utilization 

The hydrolyses and absorption of phytate phosphorus by monogastric animals are complex processes that are influenced by factors such as dietary calcium, inorganic phosphorus (or available phosphorus), vitamin D3, age and types of birds, dietary ingredients and feed processing.

2.3.1
Dietary calcium and phosphorus levels

Phytate phosphorus utilization by poultry has been shown to be influenced by both dietary calcium (Ca) and phosphorus (P) (Mohammed et al, 1991), the effects of dietary Ca being much greater. At very high calcium concentrations phytate hydrolyses may be completely prevented (Taylor, 1965). Under practical feeding conditions, where the dietary Ca and P concentrations are formulated to result in maximum performance and bone calcification, phytate phosphorus is utilized very little by poultry. This outcome has been confirmed in several studies where Ca was added at a recommended rates (Nelson, 1976). Mohammed et al. (1991) reported that phytate phosphorus utilization was increased by 15% when the dietary Ca content was reduced from 1.0% to 0.5%. Harms et al. (1962) showed that widening the Ca:P ratio in the diets from 1:1 to 2:1 decreased the availability of the P from phytate phosphorus to a greater extent than that; from inorganic supplements such as dicalcium phosphate.
2.3.2
Dietary vitamin D3 level


Addition of Vitamin D3 markedly enhanced the amount of phytate phosphorus retained by chicken (Edwards, 1991,1993, Mohammed et al, 1991). The improved utilization of phytate phosphorus in response to vitamin D3 supplementation may be attributed to one or more of the following three mechanisms.
1.
Increased synthesis or activity of intestinal phytase (Shafey et al, 1991)

2.
Increased phytate hydrolyses (Mohammed et al., 1991) by stimulation of Ca


absorption, thus rendaring the phytate more soluble and available for utilization. 

3.
Enhanced absorption of P.

2.4
Effect of phytase and bioavailability of other nutrients
2.4.1
Effects on the mineral bioavailability
The structure of phytic acid is indicative of strong chelating potential. It forms a wide variety of insoluble salt with divalent and trivalent cations at neutral pH (Oberleas, 1973), potentially rendering these elements unavailable for intestinal absorption. 
2.4.1.1 Effects on Ca and P utilization
Although Calcium has the lowest binding affinity, the greatest impact of phytate on mineral nutrition (other than P) is on Ca bioavailability. Nelson et al. (1968) found that the Ca requirement of White Leghorn chicks fed a purified diets containing  12.5% phytate P.  Nelson (1984)  suggested that the  dietary  Ca requirement of poultry must be expressed in terms of available rather than total Ca. Thus, if diets were to contain ingredients high in phytate, more Ca would be required to offset the portion unavailable for insoluble Ca phytate. 
2.5
Characterization and nutritional effects of phytase
2.5.1
Origin and characteristics of phytase

Phytase (myo-inositol hexaphosphatate phosphohydrolase, EC3.1.3.8) is an enzyme that hydrolyses phytate to inositol and inorganic phosphate/Until the early 1990s, very little research had been done in this area because of difficulties in obtaining large quantities of the enzyme and the high cost involved in its production. However, this may no longer be a limiting factor because of genetic engineering have resulted in the isolation of micro-organism capable of producing large amounts of phytase (Campbell and Bedford, 1992).

2.5.2
Cereal phytase
It has long been established that some feed ingredients have endogenous phytase activity. Phytases are present in most cereals, but their activity varies widely amongst cereals (Bartnik and Szafranska, 1987). Eeckhout and De Paepe (1994) analyzed more than 50 feedstuffs for phytase activity and reported that only rye (510 units/kg), triticale (1688 units/kg), wheat (1193 units/kg) were rich in phytase, while maize, oats, sorghum and oilseeds were found to contain, little or none of these enzyme. Scheuermann et al (1988) showed that wheat phytase can act on phytates from other ingredients as well.
2.5.3
Microbial phytase

Phytase is also known to be produced by fungi {Sacchsromyces cerevisiae, Peniophora lycii and selected Aspergillus strains), bacteria (Pseudomonas and Bacillus subtifys), yeast, and by rumen and some soil microorganisms. Filamentous fungi, particularly those from the Aspergillus genus (Aspergillus ficuum and Aspergillus niger) have been extensively studied as rich sources of phytase. Commercial production of phytase for use as an exogenous enzyme supplement for diets is most easily achieved using microbial cultures. Aspergillus niger is the most active mould isolated with phytase activity (Eeckhout and De Paepe, 1994).

2.6 Effects of microbial phytase on phytate phosphorus availability

Influence of microbial phytase on retention of P in broilers are given in Table 2.3

Table 2.3 Influence of microbial phytase on retention of P in broilers. 
	Age of
Birds (days)
	Non-phytate
(Unit/kg)
	Phytate
P in diet
	improvement
%
	Source

	28
	750
	0.16
	20
	Simons et al. (1990)

	22
	500
	
	15
	Bioz etal (1994)

	20
	600
	
	
	Aoyagi and Baker (1995)

	21
	600
	0.3
	24
	Sebastian et al (1996)

	21
	600
	0.2
	5.3
	Komegay etal (1996)

	20
	600
	0.45
	
	Yietal. (1996)


Improvements in P availability resulting from phytase supplementation are generally reported to be in the range of 20-40%. The amount of phytate P released by microbial phytase depends on the concentration (Komegay et al., 1996), source (Simons et al, 1995; Yi et al, 1995) and the Ca t P ratio (Schoner et al, 1993; Qian etal, 1995).

2.8 Effect of dietary Ca and Ca:P ratio on the efficacy of microbial phytase
Excess dietary Ca can progressively precipitate all the phytate by forming an insoluble Ca-phytate complex in the intestine (Nelson and Kirby, 1987). The result of the reaction is that the phytate P, as well as the Ca becomes, largely unavailable for absorption (Wise, 1983). High content of dietary Ca and Mg are known to reduce intestinal phytase activity in chicks (McCuaig et al., 1972).
2.9 Effect of microbial phytase on the performance of broiler chickens
Microbial phytase supplementation increased body weight gain and feed intake in broiler chicken (Table 2.4)

Table-2.4
Influence of microbial phytase on body weight in broilers 

	Age (days)
	Phytase
(Unit/kg)
	Non-phytate 
P in diet  (%)
	Weight. Gain
(%)
	FCR
	Source

	28
	750
	0.16
	38
	0.63
	Simons etal (1990)

	22
	500
	
	13
	3.4
	Broz et al. (1994)

	20
	600
	
	77
	3,7
	Aoyagi and Baker (1995)

	21
	600
	0.3
	13.2
	0.67
	Sebastiansal. (1996)

	21
	600
	0.2
	36
	2.6
	Komegay et al. (1996)

	20
	600
	0.45
	11
	3.53
	Yi et al. (1996)


2.10
Carbohydrase
Most of the cereal grains and their by-products contain some portion of fibrous carbohydrate, which are not utilized by chickens. For better utilization of these elements, some workers in different places studied on supplementation of enzymes in cereal grains and their by-products based diet in chickens. Now a days many biotechnological innovations have made the utilization of fibrous ingredients easier, out of which enzyme treatment plays important role.  The cell wall constituents mainly hemicellulose and cellulose. Using carbohydrase enzyme degrades cell wall and increases the availability of carbohydrate. Carbohydrase (Roxazyme-G) mainly consists of cellulase, endo-fl 1,3:1,4 glucanase, xylanase, arabinoxylanase, pectinase and amylase derived from Trichoderma viride.
2.10.1   Effect of arabinoxylanase (pentosanase)
   Pentosans comprise the majority of the cell wall carbohydrate in grains and grain by products. Like B-glucan, pentosans are viscous and prone to solubilization within the intestinal lumen. The absolute viscosity observed for wheat, triticle,  and rye is  correlated, to the level of solubilized pentosans (Petterson and Aman 1987). In other experiment, Petterson and Aman (1989) supplemented pentosanase and beta-glucanase enzymes in rye and wheat based diet at the level of 0.11, 0.22, 0.44 and 0.88/kg in broiler diets and revealed that enzyme supplementation generally improved body weight by about 27% at day 15 and 15% at day 27. Increased feed intakes & FCR.

2.10.2   Effects of (-glucanase


    (-glucanase has found broad acceptance in poultry feeds. It is normally added in a dry form to the feeds and acts upon hydration within the digestive tract (Edney et al. 1989). Salih et al. (1991). showed that (-glucanase supplementation increase live weight gain and feed conversion, as well as reduced high digesta viscosity and lower fat digestibility. 
2.10.3 Effects of xylanase
Supplementation of xylanase enzymes lower the viscosity of intestinal contents and to improved digestibility of starch, protein and fat and AME in broilers fed on diet containing wheat (Annison and Choct, 1991). 

2.10.4   Effects of cellulase


    Rotter et al. (1989) used celluase T V (Trichoderma viride in barley based diet ranged from 2-40% (P<0.05) and stated that feed intake and weight gain increased due to supplementation with cellulase. In diet with 20% rye, cellulase plus hemicellulase increased live weight gains and feed conversion. 

2.11
Addition of carbohydrase with phytase in poultry feed


    Zyla et al. (1999) found that sylanase supplementation to feeds containing 0, 600 or 1000 units/kg of phytase significantly improved gain (P<0.0072) and decreasedviscosities of intestinal contents (P<0.0001). High phytase concentration in feeds (1000 FTU per kg) increased intestinal viscosities, whereas, in the presence of xylans, graded levels of phytase linearly reduced viscosities below the level attained with xylanase feed as a sole supplemental enzyme (P<0.033). In other experiment, Piao et al. (1998) supplemented dietary Kemzyme, phytase, yeast on Arbor Acres broiler. Better body weight gain was found in chickens fed on Kemzyme, Phytase and yeast diets. Feed conversion efficiency was also increased (P<0.05). It appears that the simultaneous use of Kenzyme, Phytase and yeast had an additive effect on growth and nutrient excretion.
METHODS & MATERIALS
3.1 Collection of Experimental broilers:-


Day old straight run broilers were purchased from Aftab Bahumukhi Farm Limited, Bagitpur, Kishoregonj, Bangladesh. 

3.2 Layout of the experiments:-


A total of 192 day old straight run broiler chicks were divided into 16 groups and were assigned to 16 dietary treatments: D0, D1, D2, D3, D4, D5, D6, D7, D8, D9, D10, D11, D12, D13, D14 and D15, which were the combinations of 4 different levels of carbohydrates and phytase. Each dietary treatment had 2 replications having 6 birds in each replication (Table- 3.1).

Table - 3.1 : Experimental layout showing the distribution of birds of treatments and replications. 

	Phytase (P)
	Carbohydrase (C) ppm/kg feed

	(FYT/kg feed)
	0
	80 ppm/kg
	100 ppm/kg
	120 ppm/kg

	
	R1
	R2
	R1
	R2
	R1
	R2
	R1
	R2
	Total

	0
	6
	6
	6
	6
	6
	6
	6
	6
	48

	750 FYT/kg feed
	6
	6
	6
	6
	6
	6
	6
	6
	48

	1000 FYT/kg feed
	6
	6
	6
	6
	6
	6
	6
	6
	48

	120 FYT/kg feed
	6
	6
	6
	6
	6
	6
	6
	6
	48

	Total
	24
	24
	24
	24
	24
	24
	24
	24
	192


3.3 Preparation of experimental house:-


The experimental room for broiler was properly washed and cleaned by using tap water. Ceiling, walls and floor were thoroughly cleaned and disinfected by spray diluted Ioson solution (3 me/liter water). After proper drying, the house was divided into 32 pens of equal size using bamboo materials and wire net. The height of wire net was 85 cm. A group of 6 birds were randomly allocated to each pen (replication) of the 16 treatments. The floor space provided per bird was 900 cm.

3.4 Experimental rations:-

3.4.1 Laboratory analysis of feed stuffs:-


Sun dried feed ingredients used were analyzed for estimation of proximate components following the methods of the A.O.A.C (1990). The proximate components estimated were D, CP, CF, EE, NFE and ash for parboiled rice polish, maize, soybean meal, protein concentrate, meat and bone meal determined in the poultry science laboratory. 

3.4.2 Calculation of metabolizable energy:-


Metabolizable energy (ME) of PRP was calculated using formula suggested by wiseman (1987).


True ME (K cal/kg DM) = 3954 + 54.4 EE - 88.7 CF - 40.8 Ash

3.4.3 Collection of enzymes:-


Phytase enzyme RonozymeTM and carbohydrase enzymes RoxazymeR (Plate No. 1 and 2) were used in parboiled rice polish (PRP) based diets. These enzymes were manufactured by F. Hoffmann-La Roche Ltd., Switzerland and were presented by Jayson Agrovet Limited, Bangladesh. 

3.4.4 Experimental diet:-


Broiler starter & finisher diets were provided between 0 to 28 days and between 29 to 42 days of age respectively. The diets were formulated using locally available feed ingredients; parboiled rice polish (PRP), maize, soybean meal, protein concentrate, meat and bone meal, soybean oil and salt. A vitamin-mineral premix (commercially called Rena premix), Coccidiostat; DOTT), lysine and methionine was added to the experimental diets as per recommended by the manufacturer and mixed properly with the whole ration. It was done by mixing premix, DOTT (coccidiostat), lysine and methionine first with a small quantity of mixed feed and then with gradually increased in quantity by adding remaining mixed feed. Finally, total amount of feed was mixed thoroughly. The diet was then divided into 16 equal ports. Phytase and carbohydrase enzymes were mixed thoroughly with a small quantity of each diet individually. The whole procedure was followed for both starter and finisher diets. percent of feed ingredients, their chemical composition and composition of concentrate mixture is shown in the Table- 3.2 3.3 and 3.4. 

Table - 3.4 : Nutrient composition of the ingredients used to formulate experimental diets. 

	Ingredients
	DM (%)
	ME(Kcal./kg)
	CP (%)
	Ca (%)
	P (%)
	Lys (%)
	Met (%)
	Tryp (%)

	Maize
	89
	3309
	9.00
	0.25
	0.40
	0.18
	0.15
	0.09

	Rice polish
	90
	2877
	10.43
	0.36
	0.20
	0.45
	0.25
	0.10

	Soybean meal
	90
	2710
	44.50
	0.26
	0.23
	2.57
	0.76
	0.57

	LNB
	94
	3000
	60.00
	10.00
	2.30
	4.90
	1.70
	0.47

	Meat & bone meal
	94
	3400
	50.00
	7.20
	4.20
	3.00
	0.70
	0.25

	Soybean oil
	100
	8800
	
	
	
	
	
	


Source: Singh (1990); Singh (1988); Shinha et al. (1980); Leaflet of protein conc (LNB) and analysis head done at poultry science Lab, BAU, Mymensingh. 

Table - 3.2 : Percent of ingredients used in broiler starter diets (D-4 weeks). 

	Feed ingredients
	Amount (kg) in 100 kg mixed feed

	Parboiled rice polish
	35

	Maize
	33

	Soybean meal
	20

	Protein concentrate
	8

	Meat and bone meal
	3

	Soybean oil
	0.50

	Salt
	0.50

	Vitamin-Mineral Premix*
	0.250

	Phytase (Ronozyme)
	0/75000/100000/125000 FYT

	Carbohydrase (Roxazyme)
	0/8000/10000/12000 ppm

	Coccidiostat (DOT)
	0.050

	Chemical composition
	

	ME (kcal/kg)
	3035

	Organic Matter
	90.00

	Crude Protein (%)
	22.01

	Crude Fiber (%)
	5.4

	Ca %
	1.32

	P %
	0.57

	Lys %
	1.23

	Met %
	0.45

	Tryp %
	0.226


Table - 3.3 : Percent of ingredients used in broiler finisher diets (4-6 weeks). 

	Feed ingredients
	Amount (kg) in 100 kg mixed feed

	Parboiled rice polish
	35

	Maize
	33

	Soybean meal
	19

	Protein concentrate
	8

	Meat and bone meal
	3

	Soybean oil
	1.5

	Salt
	0.50

	Vitamin-Mineral Premix*
	0.250

	Phytase (Ronozyme)
	0/75000/100000/125000 FYT

	Carbohydrase (Roxazyme)
	0/8000/10000/12000 ppm

	Coccidiostat (DOT)
	0.050

	Chemical composition
	

	ME (kcal/kg)
	3116

	Organic Matter
	89.50

	Crude Protein (%)
	21.30

	Crude Fiber (%)
	5.4

	Ether extract (%)
	7.9

	Ca %
	1.30

	P %
	0.56

	Lys %
	1.19

	Met %
	0.44

	Tryp %
	0.22


3.5 Management procedures:-


Initial body weight and feed intake were recorded every wee and survivability was recorded daily for each replication up to 42 days of age. The following management procedures were followed during the whole experiment period. 

3.5.1 Brooding of body chicks:-


Although the experiment was conducted in spring, the ambient temperature was sometimes lower during the experiment period. So, additional heal was provided when it was necessary up to 28 days of age. Screen on two sides of the house was maintained to protect cold and stormy wind . 

3.5.2 Room temperature and relative humidity:-


Daily room temperature (0c) and humidity were recorded at every six hours with a thermometer and a wet 8 dry bulb thermometer respectively. 

3.5.3 Litter management:-


Rice husk was used as litter at a depth of 7 cm. At the end of each week, litter was stirred to prevent accumulation of harmful gases and to reduce parasite infection. At 4 weeks of age, droppings on the upper layer of the litter were cleaned and for necessity fresh litter was added. 

3.5.4 Feeding and watering:-


One trough feeder (100(9.2(6.5 cm3) and one round plastic drinker with a capacity of 2 litters were provided for the birds in each pen. 


Feed and clean fresh water was offered to the birds  adlibitum. One feeder and one round drinker were provided in each pen for 6  birds. Feeder were cleaned at the end of each week and water were washed daily. all mash dry feed was feed to all birds  adlibitum to the birds throughout the experimental period. 

3.5.5 Lighting:-


During the whole experimental period, all birds were exposed to a continuous lighting of 23 hours and 1 hour dark period/day throughout the experiment. During night, electric bulbs were used to necessary light.

3.5.6 Vaccination:-


The vaccines collected from the Intervet company and applied to the experimental birds are shown in Table- 3.5


Table - 3.5: Vaccination schedule. 

	Age of birds
	Name of discuss
	Name of vaccine
	Route of administration

	2 days
	IB + ND
	MA-5 + clone-30
	One drop in each eye.

	10 days
	Gumboro
	G-228 E (inactivated)
	One drop in each eye.

	18 days
	Gumboro
	G-228 E (inactivated) booster dose
	One drop in each eye.

	32 days
	ND
	Clone-30 booster dose
	Drinking water with milk powder.


3.5.7 Medication:-


For the treatment of heat stress, protozoan and bacterial infection, medication done during the experimental period are shown in Table-3.6. 

Table - 3.6: Medication for broilers. 

	Age of birds (day)
	Name of medicine
	Amount/Doses
	To prevent

	Day old to 7 day
	Glucovet (electrolyte)
	As per recommendation
	Heat and transportation stress.

	4th day
	Tiamutin (Antibiotic)
	0.5 gm/litter drinking water
	Mycoplasma infection. 

	18th day
	Tiamutin (Antibiotic)
	0.5 gm/litter drinking water
	Mycoplasma infection. 

	20, 26, 32 day
	Glucovet (electrolyte)
	1.25 gm/litter drinking water
	High temperature stress.

	8 to 32 day
	DOTT (Coccidiostat)
	50 gm/100 kg feed
	Coccidiosis


3.5.8 Sanitation:-


Strict sanitary measures were taken during the experimental period. Disinfectant (losan) was used to disinfect the feeders and waterers. 

3.6 Post-mortem examination:-


Dead birds were post-mortemed at pathological laboratory, Department of pathology, Bangladesh Agricultural University, Mymensingh for examination. 

3.7 Data collection:-


The following records were kept during 6 weeks of rearing period. 


i) Live weight: Initial & the end of each week. 


ii) Feed consumption: at the end of each week. 


iii) Mortality: Daily/replication

iv) Temperature and humidity: four times daily during experimental period. 

v. Dressing yield: at the end of the experiment two broilers (one male & one female were slaughtered from each replication to estimate dressing yield. 

3.8
Calculation:-


The following variables were calculated. 

3.8.1
Live weight gain:-


The average body weight gain of each replication was calculated by deducting initial body weight from the final body weight of the birds. 


Body weight gain = Final weight - Initial weight

3.8.2
Feed intake:-


Feed intake was calculated as the total feed consumption in a replication divided by number of birds in each replication. 


Feed intake (g/bird) = 
[image: image3.wmf]n

replicatio

a

in

birds

of

No.

n

replicatio

a

in

intake

Feed


3.8.3
Feed conversion ratio:-


Feed conversion ration (FCR) was calculated as the total feed consumption divided by a body weight gain of each replication. 
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3.8.4 Livability:-


Livability was calculated as the total birds survived divided by birds in house multiplied by 100.


Livability = 
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3.8.5 Production cost:-


Production cost was included considering expense on, labour, chicks, feed, litter, medicine and vaccine. Chick cost was calculated from the purchasing cost. Litter cost was calculated on the basis of market price of rice husk. Vaccine and medicine cost was also included. Feed cost was calculated on the basis of the present market price of the ingredients. Market price of all feed ingredients is shown in Table-3.7. All cost calculated at the time of experimental period is shown in table-3.8.

Table - 3.7 : Cost of ingredients (Tk/kg) which are used in the experimental diets.  

	Name of ingredients
	Cost (Tk./kg)

	Maize

Rice polish

Soyben meal

Protein concentrate (LNB)

Meat and bone meal

Soybean oil

Salt

Vit-Min Premix

Phytase

Carbohydrase
	15.00

12.00

25.00

45.00

40.00

75.00

10.00

180.00

2680.00

2500.00


Table - 3.8.1 : Total cost of production (Tk/broiler and Tk/kg live broiler) on different levels of enzyme supplementation on PRP diet. 

	Dietary level
	Chick cost   (per bird)
	Feed cost (Tk./broiler)
	Cost of litter (Tk./chicks)
	Labor cost (Tk./broiler)
	Cost of medicine (Tk./chicks)
	Cost of vaccine (Tk./Chicks)

	D0
	32
	64.06
	4.00
	8.00
	4.20
	2.20

	D1
	32
	67.75
	4.00
	8.00
	4.20
	2.20

	D2
	32
	66.24
	4.00
	8.00
	4.20
	2.20

	D3
	32
	67.33
	4.00
	8.00
	4.20
	2.20

	D4
	32
	65.11
	4.00
	8.00
	4.20
	2.20

	D5
	32
	70.84
	4.00
	8.00
	4.20
	2.20

	D6
	32
	71.00
	4.00
	8.00
	4.20
	2.20

	D7
	32
	74.43
	4.00
	8.00
	4.20
	2.20

	D8
	32
	69.15
	4.00
	8.00
	4.20
	2.20

	D9
	32
	65.01
	4.00
	8.00
	4.20
	2.20

	D10
	32
	69.29
	4.00
	8.00
	4.20
	2.20

	D11
	32
	76.64
	4.00
	8.00
	4.20
	2.20

	D12
	32
	71.03
	4.00
	8.00
	4.20
	2.20

	D13
	32
	73.02
	4.00
	8.00
	4.20
	2.20

	D14
	32
	73.33
	4.00
	8.00
	4.20
	2.20

	D15
	32
	72.27
	4.00
	8.00
	4.20
	2.20


Table - 3.8.2 : Total cost of production (Tk/broiler and Tk/kg live broiler) on different levels of enzyme supplementation on PRP diet. 

	Dietary level
	Disaffection cost (Tk./chick)
	Water and electricity cost (Tk./broiler)
	Transport cost (Tk./broiler)
	Total cost (Tk./broiler)
	Total cost (Tk./kg live broiler)

	D0
	1.20
	1.50
	1.40
	118.56
	101.24

	D1
	1.20
	1.50
	1.40
	122.74
	93.33

	D2
	1.20
	1.50
	1.40
	120.74
	91.88

	D3
	1.20
	1.50
	1.40
	121.83
	86.28

	D4
	1.20
	1.50
	1.40
	119.61d
	97.88

	D5
	1.20
	1.50
	1.40
	125.34bc
	90.36

	D6
	1.20
	1.50
	1.40
	125.5bc
	89.64

	D7
	1.20
	1.50
	1.40
	128.93a
	85.102

	D8
	1.20
	1.50
	1.40
	123.65d
	91.05

	D9
	1.20
	1.50
	1.40
	119.79d
	87.12

	D10
	1.20
	1.50
	1.40
	123.79cd
	91.35

	D11
	1.20
	1.50
	1.40
	131.14a
	80.701

	D12
	1.20
	1.50
	1.40
	125.53c
	89.85

	D13
	1.20
	1.50
	1.40
	127.52ab
	86.84

	D14
	1.20
	1.50
	1.40
	127.83ab
	83.27

	D15
	1.20
	1.50
	1.40
	126.77b
	80.89


Where D0 (control diet); D1 (carbohydrase 80 ppm/kg feed); D2 (Carbohydrase 100 ppm/kg feed); D3 (Carbohydrase 120 ppm/kg feed); D4 (Phytase 750 FYT/kg feed); D5 (Phytase 750 FYT/kg + carbohydrase 80 ppm/kg feed); D6 (Phytase 750 FYT//kg+carbohydrase 100 ppm/kg feed); D7 (Phytase 750 FYT/kg + carbohydrase 120 ppm/kg feed); D8 (Phytase 1000 FYT/kg feed); D9 (Phytase 1000 FYT/kg+carbohydrase 80 ppm/kg feed); D10 (Phytase 1000 FYT/kg+carbohydrase 100 ppm/kg feed); D11 (Phytase 1000 FYT/kg+carbohydrase 120 ppm/kg feed); D12 (Phytase 1250 FYT/kg feed);   D13 (Phytase 1250 FYT/kg+carbohydrase 80 ppm/kg feed); D14 (Phytase 1250 FYT/kg+carbohydrase 100 ppm/kg feed); D15 (Phytase 1250 FYT/kg+carbohydrase 120 ppm/kg feed).
RESULTS AND DISCUSSION

The results on the performance of broilers on fed different combination of levels of phytase and carbohydrase enzymes to parboiled rice polish based diet are presented under the following sub-heading. 

4.1 Chemical composition of parboiled rice polish (PRP):-


Proximate composition of PRP obtained are shown in following Table-4.1.

Table - 4.1 : Proximate composition of PRP. 

	Component
	Amount

	Dry matter %

Organic mater%

Crude protein %

Crude fiber%

Ether extract %

Ash %

Nitrogen free extract %

Metabolizable energy (kcal/kg)
	89.5

84.83

11.43

12.3

12.4

16.1

47.7

2877.63


Me was estimated by using the formula of wiseman 1987.

4.2 Growth performance:-


The results of live weight, feed consumption, feed conversion and livability are shown in table 4.2, 4.3 and Figure 4.1, 4.2, 4.3. The results impress that there was significant (P < 0.01) improvement in growth performance by using different levels of phytage and carbohydrase on PRP based diets improve body weight, feed intake and feed conversion efficiency in broiler. 

4.2.1 Live weight:-


The results on live weight on diet supplementing combination of 4 levels of phytage (D1. 750, 100 and 1250 FYT/kg) and 4 levels of carbohydrase (0, 80, 100 and 120 ppm/kg) in PRP based diet are shown in Table 4.2 and Figure 4.1. The data gives on impression that the difference in body weight were not different (P > 0.05) among various levels of dietary exogenous enzyme added to PRP based diet up to 14 days of age. After 14 days of age, combined phytase and carbohydrase supplementation to PRP diet efficiently promoted growth. Highest live weight was obtained for the supplement of 1000 FYT/kg phytase with 120 ppm/kg carbohydrase indicating more beneficial effect of suitable levels of phytase and carbohydrase to PRP diet on growth rather than for either of the enzymes alone. Minimum improvement (1171.9 g) was for enzyme free PRP diets and maximum improvement (1620 g) was the supplement of 1000 FYT/kg phytase with 120 ppm/kg carbohydrase. 

        Combined phytase and carbohydrase supplementation to PRP diet efficiently promoted live weight gain. As highest live weight (1620g) at the end of 42 days was obtained for the supplement of 1000 FYT/kg phytase with 120ppm/kg carbohydrase indicating beneficial for suitable levels of phytase and carbohydrase to PRP diet on growth rather than for either of the enzymes alone. Such a combination may be most suitable to improve growth performance of broilers. Improved growth performance on suitable combined supplementation phytase and carbohydrase in supported by previous findings of Richter et al. (1991). Zyla et al. (1999) and Puzio, (1999). 

4.2.2 Feed consumption:-


Feed consumption was significantly (P < 0.01) increased by the different level of phytase and carbohydrase to PRP diet only at ages above 14 days (Table 4.3). Feed consumption was improved (3719.5 g) by 1000 FYT/kg phytase with 120 ppm/kg carbohydrase on PRP based diet. 

4.2.3 Feed conversion:-


Feed conversion on all dietary levels of phytase and carbohydrase had little (P > 0.05) influence up to the age of 14 days (Table 4.3). At age above 14 days, supplementing enzymes in PRP diet made significant      (P < 0.05) variation in feed utilization. Feed conversion was best (2.18) for the supplementation of 1250 FYT/kg phytase and 120 ppm/kg carbohydrase. Thus, addition of complex enzyme gave better performance. On the other hand, lowest feed conversion (2.63) was on enzyme free PRP diet. The feed conversions during the whole experimental period differed among dietary treatment significantly ( P > 0.05) having a positive relation with enzyme levels. 

        Feed intake and feed conversion efficiency on abundant use of PRP (35%) in diet was improved for addition enzymes (Table 4.3). This may imply that due to higher phytin P Concentration and NSP declined nutrient utilization with a consequent reduced fed conversion on PRP diet. this result agreed with the report of Warren, B.F. and Farrell, D.J. (1990); Kanaya et al. (1976, 1977). Higher acid detergent fiber and lignocellulose content of PRP has been reported to impair digestibility (Maust et al., 1972). However, adding phytase and carbohydrase in PRP impressed that at all combination of phytase and carbohydrase improved feed intake and feed conversion were observed. Supplement of 1000 FYT phytase tih 120 ppm impressed that at all combination of phytase and carbohydrase improved feed intake and feed conversion were observed. Supplement of 1000 FYT phytae with 120 ppm carbohydrase/kg on PRP based diet gave the highest performance on feed intake, but feed conversion was best (2.185) for the supplementation of 1250 FYT/kg phytase and 120 ppm/kg carbohydrase. Thus, addition of complex enzyme gave better performance. It was also supported by previous finding (Ravindran et al., 1995; Zyla et al., 1999 and Gippet et al., 1999). The increased feed intake attributable to the supplemental phytase was associated not only with better feed efficiency, but also with the improved body weight. 

4.2.4 Livability:-


No significant difference ( P > 0.05) in livability was found broilers that could be explained by the dietary levels of phytase and carbohydrse to PRP based 0diet. 

4.3 Meat yield characteristics:-


There were significant effects of phytase and carbohydrase supplementation on PRP of the performance parameter of dressing yield and meat yield characteristics. The addition of 100 and 120 ppm carbohydrase gave highest response of breast meat, while 750 and 1000 FYT phytase with 120 ppm carbohydrase gave highest response in dark meat, total meat and dressing percentage. Perston et al. (2000) and Ferguson et al. (1998) have reported similar improvement in meat yield for supplementation of enzymes. Dressed weight was a function of live weight. A positive correlation of dressed weight with live weight or age obrained coincide with the findings of McNally and Spicknall (1949); Jaap et al. (1950); Perreault and Lesson (1987); Gray and Richardson (1987) and Howlider and Rose, 1989.

Table - 4.2 : Growth performance (body weight) of broilers fed with different combination levels of phytase and carbohydrase enzymes to parboiled rice polish- based diet at various ages of broiler. 

	Dietary
	Day old
	Body weight (g/bird)

	age (days)
	1
	7
	14
	21
	28
	35
	42

	D0 (control diet)
	41
	101.09
	234.81
	378.11
	539.63
	803.13
	1171.9

	D1 (carbohydrase 80 ppm/kg feed)
	41
	111.7
	269.5
	336.38
	622.13
	922.38
	1315

	D2 (carbohydrase 100 ppm/kg feed)
	40.75
	99.75
	235.25
	355.13
	726.25
	967.75
	1314.5

	D3 (carbohydrase 120 ppm/kg feed)
	41.37
	102
	233.5
	346.53
	756
	1005.5
	1412.5

	D4 (phytase 750 FYT/kg feed)
	41.37
	107.36
	254.13
	360.05
	657
	860.63
	1222.5

	D5 (Phytase 750 FYT/kg +

     carbohydrase 80 ppm/kg feed)
	42.25
	104.63
	259.38
	445.2
	691.75
	991.1
	1387.5

	D6 (phytase 750 FYT/kg +

      carbohydrase 100 ppm/kg feed)
	71.88
	106
	265.3
	369.4
	866.8
	1088
	1400

	D7 (Phytase 750 Fyt/kg +

     carbohydrase 120 ppm/kg feed)
	42.25
	114.25
	257.25
	354.5
	847.2
	1086
	1515

	D8 (phytase 1000 FYT/kg feed)
	41.5
	109.63
	261.63
	368.01
	638.48
	978.88
	1358.3

	D9 (phytase 1000 FYT/kg + 

      carbohydrase 80 ppm/kg feed)
	40.97
	102.75
	281.63
	461.5
	689.75
	9801
	1375

	D10 (Phytase 1000 Fyt/kg + 

       carbohydrase 100 ppm/kg feed)
	41.5
	112b
	273.75
	334.08
	899
	1048.5
	1355

	D11 (Phytase 1000 Fyt/kg + 

       carbohydrase 120 ppm/kg feed)
	41
	123.75
	271.5
	439.25
	934.25
	1197.7
	1620

	D12 (phytase 1250 FYT/kg feed)
	42
	107.67
	271.13
	415.63
	729.13
	996.7
	1397.5

	D13 (Phytase 1250 Fyt/kg +

       carbohydrase 80 ppm/kg feed)
	41.5
	113.2
	307.35
	457.38
	760.8
	1027.8
	1470

	D14 (Phytase 1250 Fyt/kg + 

      carbohydrase 100 ppm/kg feed)
	41.5
	123.5
	269.5
	422.37
	906
	1223
	1535

	D15 (Phytase 1250 Fyt/kg + 

       carbohydrase 120 ppm/kg feed)
	41
	134.5
	260.25
	446.5
	936
	1142.2
	1567.5
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Fig - 4.1 : Relationship between live weight and age in birds fed on PRP diets with different levels of phytase and carbohydrase enzymes.

Table - 4.3 :- Feed consumption, feed conversion and survivability of broiler feed different combinations of phyotase and carbohydrase enbzymes to parboiled rice polish base diet at various ages. 

	
	Feed consumption (g/broiler)
	Feed conversion ratio (feed: live weight gain)
	Survibality

	
	Age (days)
	

	Dietary Level
	14
	28
	42
	14
	28
	42
	14-42
	0-42

	D0
	470.0
	1825.0
	2975.0
	2.43
	3.63
	2.63
	1.82
	100

	D1
	482.0
	1804.0
	3270.0
	2.10
	3.16
	2.57
	2.10
	100

	D2
	500.0
	1644.0
	3128.0
	2.57
	2.41
	2.45
	2.53
	91.6

	D3
	491.5
	1774.0
	3208.0
	2.56
	2.37
	2.34
	2.27
	100

	D4
	471.5
	1818.0
	2999.5
	2.22
	2.96
	2.50
	2.01
	91.6

	D5
	504.0
	1808.0
	3356.5
	1.33
	2.78
	2.49
	2.22
	91.6

	D6
	497.5
	1791.0
	3382.5
	1.23
	2.18
	2.47
	2.94
	100

	D7
	475.5
	1719.0
	3674.0
	2.24
	2.13
	2.49
	2.94
	991.6

	D8
	497.0
	1805.0
	3192.5
	2.26
	3.02
	2.42
	1.93
	91.6

	D9
	479.0
	1810.0
	3169.0
	1.84
	2.79
	2.37
	1.98
	100

	D10
	503.0
	1725.0
	3179.0
	2.17
	2.02
	2.43
	3.19
	100

	D11
	500.0
	1781.0
	3719.5
	2.19
	2.01
	2.35
	2.83
	100

	D12
	497.0
	1795.0
	3300.0
	2.17
	2.61
	2.43
	2.25
	100

	D13
	509.0
	1787.0
	3424.0
	1.92
	2.89
	2.33
	1.90
	100

	D14
	481.0
	1800.0
	3442.5
	2.12
	2.09
	2.31
	2.31
	100

	D15
	510.0
	1789.0
	3320.0
	2.31
	2.00
	2.18
	2.45
	100
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Fig - 4.2 : Relation between feed consumption and age in birds fed on PRP diet with different levels of phytase and carbohydrase enzyme.
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Fig - 4.3 : Relationship between feed conversion ratio and age in bird fed on PRP diets at different levels of phytase and carbohydrase. 

4.4 Total cost of producing broilers : 

Total cost in rearing broiler fed different level of phytase and carbohydrase enzymes to parboiled rice polish based diet are shown in table 4.5 and figure 4.6 and 4.7. Total cost of production (Tk/kg broiler) was lowered on increasing dietary supplementation of enzymes; phytase and carbohydrase in comparison with that of control PRP diet. Feed cost/bird in relation of lighter live weight was lowered on control PRP diet. A highest live weight and therefore, a highest feed cost (Taka/broiler) was on supplementation of enzymes; 1000 FYT/kg phytase with 120 ppm/kg carbohydrase to PRP diets. On the other hand, profit (Taka/kg broiler) was increased as the dietary concentration of enzymes was increased at in PRP diet was at 42 days of age. Profit (Tk/kg broiler) was significantly (P < 0.01) highest by supplementation of 1250 FYT phytase with 120 ppm carbohydrase per kg PRP diet. 

Table - 4.5 : Total cost of production (Tk/broiler and Tk/kg broiler) and profit (Tk/broiler and Tk/kg broiler) on different levels of enzyme supplementation on PRP diet.  

	
	Feed consumption (g/broiler)
	Feed conversion ratio (feed: live weight gain)
	Survibality

	
	Age (days)
	

	Dietary Level
	Live weight (gm/ broiler)
	Chick cost (per bird)
	Feed cost (Taka/ broiler)
	Other cost (Taka/ broiler)
	Total cost (Taka/ broiler)
	Total cost (kg/ broiler)
	Market price (Tk/kg broiler)
	Profit (Taka/ broiler)
	Profit (Tk/kg broiler)

	D0
	1171.88d
	32
	64.06d
	22.5
	118.56
	101.24
	115
	13.76
	16.112

	D1
	1315.00cd
	32
	67.75d
	22.5
	122.74
	93.33
	115
	21.67
	28.496

	D2
	1314.50cd
	32
	66.24cd
	22.5
	120.74
	91.88
	115
	23.12
	30.379

	D3
	1412.50b
	32
	67.33d
	22.5
	121.83
	86.28
	115
	28.72
	40.552

	D4
	1222.50d
	32
	65.11d
	22.5
	119.61d
	97.88
	115
	17.12
	20.920

	D5
	1387.50bc
	32
	70.84bc
	22.5
	125.34bc
	90.36
	115
	24.64
	34.175

	D6
	1400.00b
	32
	71.00bc
	22.5
	125.5bc
	89.64
	115
	25.36
	35.504

	D7
	1515.00a
	32
	74.43a
	22.5
	128.93a
	85.102
	115
	29.898
	45.295

	D8
	1358.25d
	32
	69.15cd
	22.5
	123.65d
	91.05
	115
	23.95
	32.524

	D9
	1375.00c
	32
	65.01d
	22.5
	119.79d
	87.12
	115
	27.88
	38.335

	D10
	1355.00bc
	32
	69.29cd
	22.5
	123.79cd
	91.35
	115
	23.65
	32.045

	D11
	1625.00a
	32
	76.64a
	22.5
	131.14a
	80.701
	115
	34.299
	55.735

	D12
	1397.00b
	32
	71.03c
	22.5
	125.53c
	89.85
	115
	25.15
	35.134

	D13
	1470.00b
	32
	73.02ab
	22.5
	127.52ab
	86.84
	115
	28.16
	41.395

	D14
	1535.00ab
	32
	73.33ab
	22.5
	127.83ab
	83.27
	115
	31.73
	48.705

	D15
	1567.00a
	32
	72.27b
	22.5
	126.77b
	80.89
	115
	34.11
	53.450


[image: image9.wmf]0

20

40

60

80

100

120

140

D0

D1

D2

D3

D4

D5

D6

D7

D8

D9

D10

D11

D12

D13

D14

D15

Total cost (Tk. /Broiler)

Total cost (Tk/ kg broiler)


[image: image10.wmf]0

10

20

30

40

50

60

D0

D1

D2

D3

D4

D5

D6

D7

D8

D9

D10

D11

D12

D13

D14

D15

Profit (Tk/ broiler)

Profit (Tk/kg broiler)


Dietary level

Dietary level

. 

Fig - 4.4 : Relationship between total cost of production (Tk/broiler & tk/kg broiler) on different levels of enzyme supplementation on PRP diet at 42 days of age. 
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Fig - 4.5 : Relationship between profit (Tk./broiler and Tk./kg broiler of different levels of enzyme supplementation on PRP diet at 42 days of age.

       Feed cost Taka/broiler was lowered, but feed cost Tk./kg broiler was increased by without supplementation of enzyme. However, profit (Tk./kg broiler) was increased as the dietary concentration of enzymes in PRP diet. Highest profit (Tk./kg broiler) was obtained by 1250 FYT phytase with 120 ppm carbohydrase supplementation per kg diet. Total cost Taka/kg broiler was lowered on increasing dietary supplementation of enzymes in comparison with control diet. 
Several previous studies have reported that phytase supplementation improved nitrogen retention in broilers (Farrell et al., 1993) for proper utilization of nutrient leading to reduced feed cost and increased profitability. 

CONCLUSION

         The experiment was conducted with 192 day-old straight run Arbor Acres broiler chicks reared up to 42 days. The experimental birds were allocated randomly to 16 dietary treatment, each two replications having 6 broiler per treatment. For the abundant use of PRP in diet, supplementing combination of 4 levels of phytase (0, 750, 1000 and 1250 FYT/kg) and 4 levels of carbohydrase (0, 80, 100 and 120 ppm/kg) on diet. Diet and fresh drinking water were supplied ad libitum to broiler chicks. Body weight, feed consumption,feed conversion, survibability, production cost, profitability and meat yield of broiler on different diet was recorded and compared.

         Combined phytase and carbohydrase supplementation to PRP diet efficiently promoted growth. Highest live weight (1620gm) was obtained for the supplement of 1000 FYT/kg phytase with 120 ppm/kg carbohydrase indicating beneficial for suitable levels of phytase and carbohydrase to PRP diet on growth rather than for either of the enzymes alone.

          Feed consumption and feed conversion on all dietary levels of phytase and carbohydrase had little (p>0.05) influence up to the age of 14 days. At age above 14 days, supplementing enzymes in PRP diet made significant (p<0.05) variation in feed utilization. Feed consumption was best (2.185) for the supplementation of 1250 FYT/kg phytase and 120ppm/kg carbohydrase. On the other hand lowest feed conversion (2.63) was in enzyme free PRP diet.

           Total cost of production (Tk/kg broiler) was lowered on increasing dietary supplementation of enzymes; phytase and carbohydrase comparison with that of control PRP diet. A highest live weight  and therefore a highest feed cost (tk/broiler) was on supplementation of enzymes; 1000FYT/kg phytase with 120ppm/kg  carbohydrase to PRP diets. On the other hand, profit (Tk/ kg broiler) was increased as the dietary concentration of enzymes in PRP diet was in 42 days of age. Profit (Tk/kg broiler) was significantly (p<0.01) highest by supplementation of 1250FYT phytase with 120ppm carbohydrase per kg PRP diet.

Considering the results of the current study, the following are to be concluded:

( Growth inhibiting factors of PRP can be inactivated by supplementation of phytase with carbohydrase together.

( Phytin phosphorus, which is the major anti-nutritional factor, can be inactivated efficiently by supplementation of additional phytase and carbohydrase together.

( Supplementation of two enzymes together is more beneficial rather than for either of the enzyme alone for PRP based diet.
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