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The use of protease enzyme in‘diets with'different levels of protein and amino acids on
performance, carcass characteristics, digestibility of nutrients and concentration of blood

parameters.in breilers
A total of 240 male Ross 308 broiler chicks were allocatedhin gompletely randomized design, including 6 experimental diets
with 4 replicates and 10 chicks per replicate. Experimentaldietssinclude 1- Control diet based on corn and soybean meal,
recommended according to the guide of,Ross strain (308) 2+.Control diet with the addition of protease enzyme with
recommended levels (0/02 %) 3- low proteinidiet (five percent reduetion in protein content) 4- Diet with low levels of protein
and essential amino acids (five percent reduction) 5- Diet with low, levels of protein (experimental diet three) with the
addition of protease enzyme with recommended levels (0/02 %) 6- Diet\with low levels of protein and essential amino acids
with the additionyof protease*enzyme with recommended levelsy(©/02 %).The highest amount of feed consumption in the
starter period and the highest feed conversion ratio in the grower period, as well as the highest percentage of abdominal fat,
were related to the diet'with low levels®f protein and amino acids. Supplementation of protease enzyme increased the body
weight and decreased, the feed conversion ratio during the growth period in diets with low levels of protein and amino acids
(P<0.05).The use of protease enzyume in low protein diet improved the digestibility of dry matter and organic matter, and the
highest percentage of thighyand s,r.gen and blood HDL concentration was related to the low protein diet supplemented with
protease enzyme (P<0.05)/Based on the results of the present study, use of protease enzyme in low protein and amino acid

diet improved the performance of broiler chickens.
Keywords: protease enzyme, low protein diet, broilers, digestibility, performance.
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Table 1 - Ingredients and calculated nutrients composition of experimental diets
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1.1. Control diet based on corn and soybean meal, with recommended levels based on Ross strain guide 2. Control diet with the addition of protease enzyme
with recommended levels (0/02 %) 3. low protein diet (five percent reduction) 4. Low protein diet with a decrease in the concentration of essential amino
acids (5 percent) 5. Low protein diet (experimental diet 3) with addition of protease enzyme with recommended levels (0/02 %) 6. Low protein diet with
reduced essential amino acids by adding protease enzyme at recommended levels (0/02 %).
2. Provided per kilogram of diet: vitamin A, 10,000 1U; vitamin D3, 5000 1U; vitamin E, 50 1U; vitamin K3, 3 mg; vitamin B1,2mg; vitamin B2, 8 mg;
vitamin B6 3 mg; vitamin B12, 0.015 mg; biotin, 0.12 mg; folic acid,2 mg; nicotinic ‘acid, 50 mg; pantothenic acid, 12 mg; Mn, 100 mg; Zn, 100 mg; Fe, 40
mg; Cu, 15 mg; Se, 0.35 mg; and 1,1 mg.
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Table2.The effect aféxperimental diets on the performance of broiler chickens
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Means within a column with a common superscript letter differ significantly (p<0.05):

1.1 Control diet based on corn and soybean meal, with recommended levels based on Ross strain guide 2.control diet with the addition of protease enzyme
with recommended levels (0/02 %) 3. Low protein diet (five percent reduction) 4. Low protein diet with a decrease in the concentration of essential amino
acids (5 percent) 5. Low protein diet (experimental diet 3) with addition of protease enzyme withirecommended levels (0/02 %) 6. Low protein diet with
reduced essential amino acids by adding protease enzyme at recommended levels (0/02 %).
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Table 3 —The effect of experimental diets on (Dry matter, Organic matter,Crude Protein and Ether extract) digestibility in broilers (%)
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Means within a column with a common superscript letter differ significantly (P<0.05).
1.1 Control diet based on corn and soybean meal, with recommended levels based on Ross strain guide, 2. control diet with the addition of protease enzyme
with recommended levels (0/02 %) 3.Low protein diet (five percent reduction) 4. Low protein diet'with a decrease in the concentration of essential amino

acids (5 percent) 5.Low protein diet (experimental diet 3) with addition of protease enzyme with recommended levels (0/02 %) 6.Low protein diet with
reduced essential amino acids by adding protease enzyme at recomamended levels (0/02 %).
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Table 4. Effect of experimental dietson breilers carcass characteristiCSft dabs of age (%)
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Means within a column with a common superscript letter differ significantly (p<0.05).
1.1 Control diet based on corn and soybean meal, with recommended levels based on Ross strain guide 2. control diet with the addition of protease enzyme
with recommended levels (0/02 %) 3. Low protein diet (five percent reduction) 4. Low protein diet with a decrease in the concentration of essential amino

acids (5 percent) 5.Low protein diet (experimental diet 3) with addition of protease enzyme with recommended levels (0/02 %) 6.Low protein diet with
reduced essential amino acids by adding protease enzyme at recommended levels (0/02 %).
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Table 5. Effect ofexperimental diets on blood biochemical parameters of brailer chickens at day 21 of age(mg/dL)
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Means within a column with a common superscript letter differ significantly (p<0.05).
1.1. Control diet based on corn and soybean meal, with recommended levels based on Ross strain guide 2.control diet with the addition of protease enzyme
with recommended levels (0/02 %) 3.Low protein diet (five percent reduction) 4.Low protein diet with a decrease in the concentration of essential amino

acids (5 percent) 5. Low protein diet (experimental diet 3) with addition of protease enzyme with recommended levels (0/02 %) 6. Low protein diet with
reduced essential amino acids by adding protease enzyme at recommended levels (0/02 %).
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The effect of protease enzyme in diets with different levels of protein and amino acids on
performance, carcass characteristics, nutrient digestibility and some blood parameters
concentrations in broiler chicks

Extended Abstract

Introduction: Supplying of energy and protein in broiler diet, have the most effect on cost of diet. One of the important
strategy to reduce the cost of broiler diet is to apply low protein diet supplemented with synthetic amino acids, by use of
exogenous enzymes like protease for increasing protein digestibility.

Objective: Use of low protein diet supplemented with protease enzyme improves nutrient digestibility and performance
of broiler chicks.

Materials and methods: In this research, the effect of using protease enzyme in diets with different levels of protein and
amino acids on performance, carcass characteristics, nutrient digestibility and concentration of blood parameters in broiler
chicks was investigated. A total of 240 male Ross 308 broiler chicks were allocated in completely randomized design,
including 6 experimental diets with 4 replicates and 10 chicks per replicate. Experimental diets included: 1- Control diet
based on corn and soybean meal 2- Control diet supplemented with protease enzymewith recommended levels (0/02 %)
3-low protein diet (five percent reduction in in prot&in-eontent) 4- Diet with low Ievels of protein and essential amino
acids (five percent reduction) 5- Low protein diet,(Experimental diet three) supplemented with protease enzyme 6- Diet
with low levels of protein and essential amino acidsywith the,addition of protease\zyme. The experimental period lasted
for 25 days. On 21 days of age, two birdsifrom each experimental,unit wererandomly selected and blood was taken from
the wing vein. Glucose, triglycerides, cholesterol, high-densityslipoprotein (HDL-c), low-density lipoprotein (LDL-c) and
very low-density lipoprotein (VLDL-c) concentrations were measured by using specialkits. In order to evaluate the
carcass and internal organs, at the end of the experimentaliperiody(at.25 d of age), two birds from each experimental unit
(eight birds for each treatment)with a body weight clase to the average weight of the experimental unit were selected and
slaughtered. Then the whole carcass, breast, thigh and other.parts of the carcass were separated and weighed.

Results: The results of the present study indicated that, the highest feed consumption in the starter period was related to
diet 4 (diet with low levels of protein and,amino acid) (P<0.05)»Adding f protease enzyme to the diet with low levels of
protein and amino acid improved the weight,gain of the kirds during the‘growth period and the whole period.
Supplementing the diet with low levels of,protein and amino acid with protease enzyme during the growth period of the
experiment and also_improved feed conversion ratio (P<0.05). The highest feed conversion ratio in the grower and whole
periods was observediin birds fed with low protein and amino acid'diet (treatment 4), which was significantly differ from
other groups (P<0:05). The highest dry matter and organic matter digestibility were related to treatment 5 (low protein
diet supplemented with, protease enzy?hQ (P<0.05). Adding of protease enzyme to low protein and amino diet improved
the protein digestibility (R<0.05): effect of different experimental treatments on carcass components percentage was
significant (P<0.05). The higheSt breast percentage was observed in control group supplemented with protease enzyme
(treatment 2) (P<0.05). The highest percentage of thigh belonged to treatment 5 (low protein diet supplemented with
protease enzyme). The highest abdominal fat percentage was related to diet 4 (diet with low protein and amino acid
levels). Supplementing protease in protein diet increased blood HDL-c concentration.

Conclusion: The findings of this study, showed that adding of protease enzyme to h low protein and amino acid diet
significantly improved weight gain (in grower and the whole periods) and feed conversion ratio ( in grower period). Also,
supplementation of protease enzyme increased dry matter, crude protein, organic matter digestibility in low protein diet
and breast percentage.

Keywords: Broiler, digestibility, low protein diet, performance, Protease enzyme






