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Efficacy of synthetic antioxidant in stabilizing the various levels of Poultry by-product Meal in broiler diet for subsequent growth performance

                                     ABSTRACT

[bookmark: _GoBack]This experiment was conducted to determine the shelf life and efficacy of Ethoxyquin  in stabilizing poultry by product meal (PBPM) at different levels of antioxidant and the effects of different poultry by product meal levels on broiler performance. Oxidative stability (fat rancidity) of poultry by-product meal is determined in terms of peroxide value and thiobarbituric acid value when stabilized with Ethoxyquin  . In this experiment Rendox plus was used at 0ml/ton (control), 250ml/ton, 500ml/ton, 750ml/ton and 1000ml/ton of poultry by-product meal. In this experiment 240 hubbard unsexed broiler chicks were used for feed evaluation of two batches of poultry by-product meal used (750ml/ton & 1000ml/ton) at four levels from each batch (4, 5, 6 and 7%) in broiler diet for the periods of 42 days in completely randomized design with 8 treatment and 3 replicates. The results showed that Rendox Plus was effective in stabilizing poultry by-product meal and minimum oxidation was observed with maximum Rendox Plus level. Feed intake in all stages, body weight gain, feed conversion ratio, mortality percentage and live weight at 42d and slaughter characteristics showed non-significant difference among treatment groups. Therefore under the conditions of this study, use of antioxidant treated meal could be used up to 70 g/kg of poultry by product meal in diet.
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Introduction

The major cost in the production of broiler is feed. Protein is the most costly nutrient among feed as it is competed with the humans. The animal feed industry use ingredients that were of marginal food value for humans. These ingredients include grains that are of poor quality or damaged by harvest or storage conditions; and recycling, by-products of brewing, vegetable oil, meat, milk and egg production. Approximately 50% of the live market weight of ruminants and 30% of poultry is by-product. These by-products are rendered, ground and available as a feed source. Among them is Poultry by product meal (PBPM), this results from by-products resulting from poultry slaughter-houses and produced by processing of the inedible parts of poultry carcasses (Senkoylu et al. 2005)   so the efficient use of feed ingredient as of PBPM  that are not utilized by humans is of great importance. 

Oxidation is a serious problem in poultry by products, fat present in PBPM decrease the quality of the stuff. Antioxidants are being used to delay the onset of oxidation. Antioxidants are generally classified as either primary or secondary, depending on their mode of action. Primary antioxidants are radical scavengers (fat radical binders), they convert peroxides to a more stable form. Secondary or metal chelators delay the start of the autoxidation process by binding metal ions that act as autoxidation initiators.

Ethoxyquin is secondary antioxidant being effective at reducing oxidation (Kirkland and Fuller 1971) and is approved for use on animal feeds (21CFR573.380). This research was conducted to show the synergistic effect of antioxidants in the storage stability of PBPM under Pakistani climatic conditions of our environment and then the use of this treated PBPM in the poultry feed and check the performance of broiler bird.



Review literature

The feeding value of poultry by-product meal (PBPM) was first established in beginning of 1950s with protein quality comparable to meat meal (Jackson and Fulton, 1970).  However, the fat present in poultry by-product meal is prone to oxidative rancidity. This may result in various symptoms including diarrhea, low feed intake (anorexia), poor animal performance l(boushy et al. 2000).Dueing rendering heat, pressure, mechanical grinding, and mixing are necessary components and unfortunately they contribute to the course of fat oxidation (Wang et al. 1997). During rendering, the inherent animal cellular defense mechanisms are disrupted or destroyed. Lipids are intimately mixed with metabolic enzymes, transition metals, and water to initiate the oxidation process (Lombardi-Boccia et al. 2002).

Inclusion level of poultry by-product meals varies from 5 to 10%.  Hosseinzadeh et al. (2010) used poultry by product meal up to 7.5% in layer's diet at old age, without causing any detrimental effects on performance and egg quality. Similar results at  60 g/kg poultry by product meal in diets has no adverse effects on various live performances in grower and finisher phase, carcass traits, serum uric acid concentration and relative weight of some organs (Sahraei et al. 2012). Samli et al. (2006) stated that PBPM could be included in broiler and layer diets up to 10% level.

Materials and method

This research was conducted at University of veterinary and animal sciences Ravi campus Pattoki. PBPM was prepared in five batches with one control and four inclusion level of Rendox Plus® 250, 500, 750 and 1000 ml/ton. During storage of PBPM the peroxide value was determined at 0, 14, 28 & 42 days to check the oxidation status of PBPM. Among five batches, 750ml/ton & 1000ml/ton treated PBPM with Rendox Plus® behaved as un-oxidized. Therefore eight different feeds were formulated with inclusion level of 4, 5, 6 and 7% of PBPM from both batches (750ml/ton & 1000ml/ton Rendox Plus®). These eight different feeds were fed to eight groups of chicks with 3 replicates each and 10 birds/replicate. Chick’s performance was monitored weekly by taking their weight gain, mortality, FCR.   

Statistical analysis

The data thus collected were analyzed according to analysis of variance (ANOVA) technique through completely randomized design (CRD) in factorial arrangement using general linear model (GLM) procedures (steel et al. 1997) and by comparing the means through Duncan`s Multiple test (Duncan, 1955) using  SAS 9.1 software.

Results and Discussion

The effect of experimental trial on broiler growth performance including Feed intake, Body weight and FCR are presented in Table 1. Results indicated that broiler performance was similar (P>0.05) among the treatment group. Neither antioxidant level nor the poultry by product meal level has affected the broiler performance. These results were in accordance with Sharaei et al. (2012) who supplemented poultry by-product meal @ 3, 6 and 9%. Samli et al. in 2006 stated that 10% of poultry by-product has no detrimental effects on performance. Similar findings claimed by Mutucumarana et al. (2010) in quail, Mahmoudnia et al. (2011), Jafari et al. (2011) at 10% poultry by product meal and by Hosseinzadeh et al. (2010) in layers at 7.5% poultry by product meal.


Table 1 Mean growth performance values of broilers up to 42 days
	
	Feed Intake
	Body Weight
	FCR
	Mortality

	750 ml/ton Ethoxyquin @ 4 Meal
	3753.42 ± 301.74
	1982.33 ± 35.12
	1940.03 ± 35.12
	Nil

	750 ml/ton Ethoxyquin @ 5 Meal
	3652.25 ± 93.65
	2037.80 ± 54.48
	1995.32 ± 54.52
	Nil

	750 ml/ton Ethoxyquin @ 6 Meal
	3620.57 ± 235.20
	2038.67 ± 54.44
	1996.05 ± 54.47
	Nil

	750 ml/ton Ethoxyquin @ 7 Meal
	3713.74±  255.75
	2000.87 ± 29.78
	1958.56 ± 29.77
	Nil

	1000 ml/ton Ethoxyquin @ 4 Meal
	3614.52 ± 32.66
	1998.43 ± 36.53
	1955.95 ± 36.61
	Nil

	1000 ml/ton Ethoxyquin @ 5 Meal
	3744.48 ± 73.68
	1999.57 ± 57.11
	1956.95 ± 57.11
	Nil

	1000 ml/ton Ethoxyquin @ 6 Meal
	3855.29 ± 301.27
	2023.33 ± 49.14
	1981.03 ± 49.05
	Nil

	1000 ml/ton Ethoxyquin @ 7 Meal
	3530.56±  373.62
	2069.67 ± 57.69
	2027.19 ± 57.77
	Nil




