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SUMMARY 

 

his experiment was conducted to study the ability of supplemental xylanase enzyme (Xyl) to 

improve growth performance, carcass traits, meat quality and feeding cost of broilers fed on low 

metabolizable energy (ME) corn-soybean meal diets. Two hundred and forty, one day old 

unsexed Arbor Acres broiler chicks were randomly distributed into six treatments (2x3 factorial design) 

each had four replicates. Chicks were fed on corn-soybean diet supplemented with two levels of Xyl (0 

and16000 U/kg of diet), and three ME levels which were standard strain recommendation (STD), 100 kcal 

lower than STD (E100) and 150 kcal lower than STD (E150) of each feeding phase for STD, E100, and 

E150 levels, respectively. The dietary ME values were 3000, 2900 and 2850  kcal/kg diet at starter phase; 

3100, 3000 and 2950 kcal /kg at grower phase; and 3200, 3100 and 3050 kcal/kg at the finisher phase. All 

diets were formulated to save the strain requirements from the rest of nutrients. All chicks were housed in 

open system broiler house and received the same managerial conditions and veterinary program during 

experimental period (1-40 d of age). Parameters of growth performance, carcass characteristics, physical 

and chemical evaluation of broiler meat were carried out and feeding cost was calculated. The recorded 

results showed that xylanase supplementation to broiler diets resulted in significant improvement of body 

weight, body weight gain, feed conversion ratio, dressing %, and breast meat yield %, while feed intake and 

ultimate pH (pHu) of both breast and thigh cuts  were decreased. Regarding to ME of diets, reducing ME 

values from STD level to E150 level caused significant reduction in final body weight, abdominal fat %, 

pHu of breast meat samples and concentrations of malondialdehyde (MDA) and low density lipoprotein 

(LDL). Furthermore this reduction of ME levels caused significant increase of feed intake, % of drum stick 

and concentration of total protein of broiler meat at 40 d of age. Among experimental treatments chicks of 

both STD+Xyl and E100+Xyl treatments showed better growth performance, carcass traits, and meat 

quality compared with other treatments. In addition applying these treatments resulted in saving 9.25 % and 

3.51% from feeding cost/kg of body weight relative to feeding cost of STD group. According to these 

results it could be concluded that adding xylanase enzyme to either STD or E100 corn-soybean meal broiler 

diets could enhance the quality of produced broiler accompanied with saving in feeding cost.  

Keywords: broiler, xylanase, metabolizable energy, performance, meat quality.  

 

INTRODUCTION 

 

Both reducing feeding cost at commercial poultry farms and producing better quality of broiler meat 

are the most important targets of producers in the field of poultry industry and this led to an increasing 

interest in using exogenous enzyme products in corn-soy diets (Cowieson and Ravindran, 2008 and 

Cowieson, 2010). Poultry rations contains different kinds and levels of antinutritional factors which 

reducing nutrients digestibility like non starch polysaccharides (NSP) compounds (Knudsen, 1997; 

Bedford, 2000; and Yu and Chung, 2004). These compounds have the ability to prevent access to 
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nutrients by encapsulating them (Gracia et al., 2003; Cowieson, 2005; Choct, 2006; and Slominski 2011). 

Also, corn-soy-based diets contains numerous antinutritional factors, such as β-glucans, β-mannose, 

protease inhibitors and lectins, and it has been proved that the addition of exogenous enzymes in corn-

soy-based diets is reasonable and practicable (Yang et al., 2010). Previous studies indicated that NSP 

concentration in whole corn grain about 27–32 g of xylose/kg (Knudsen, 1997) while soybean meal 

contained 18–19 g of xylose/kg (Knudsen, 1997; and Irish and Balnave, 1993). NSP can increase digesta 

viscosity, which has been related to a reduction in starch, protein, and fat digestibility (Bedford et al., 

1991; and Meng et al., 2005); however, corn-soy diets may not contain sufficient concentrations of high-

molecular weight soluble polysaccharides to increase intestinal viscosity to a point that is detrimental to 

nutrient utilization by poultry (Gracia et al., 2003; and Knudsen, 2014). 

Cowieson (2010) estimated the indigestible energy by feeding typical corn-soy ration by 400 to 450 

kcal of energy per kg of diet. The author reported that use of exogenous enzymes can be a good strategy 

to release this energy and make it available to birds. In this trend numerous studies investigated using 

exogenous carbohydrases such as xylanases has been reported to improve energy utilization and the 

performance of broilers (Bedford,1995; Olukosi and Adeola, 2008; and Williams et al., 2014) by 

hydrolysis of cell wall arabinoxylans and improve the access of endogenous digestive enzymes to cell 

contents (Kocher et al., 2003; Meng et al., 2005; Omar et al., 2008; and Francesch and Geraert, 2009). 

Choct et al., (1995) mentioned that xylanase was successfully hydrolyze NSP in poultry diet. Bedford 

(1995) reported that the overall effects of enzymes additives improve live weight and feed conversion 

ratio and increase the levels of metabolizable energy of the cereal or the ration as a whole. Panda et al., 

(2012) reported that AME can be reduced by 100kcal/kg in maize-soybean meal based broilers diet by 

supplementing carbohydrase enzyme (xylanase, glucanase, cellulase and mannanase). Abou El-Wafa et 

al., (2013) reported the same results by adding xylanase to broiler corn-soybean meal based diets. While 

Youssef et al., (2011) concluded that a mixture of enzyme preparation containing xylanase and amylase 

added to corn-based diet could reduce the dietary energy level about 150 kcal/kg without a negative effect 

on growth performance or carcass traits. Gehring et al., (2013) concluded that responses to exogenous 

enzyme supplementation are not constant and are influenced by type of feed ingredients and other factors. 

The objective of the current study was to evaluate the ability of supplemental xylanase to enhance   

growth performance, carcass traits, meat quality and feeding cost of broilers fed low energy corn-soybean 

meal diets. 

 

MATERIALS AND METHODS 

 

Experimental diets and birds:  

Two hundred and forty unsexed one day old Arbor Acres broiler chicks were wing banded, weighed 

and randomly allocated in a 2x3 factorial design in six experimental groups; each group contains four 

replicates of ten chicks each. Chicks were fed on diets contained the requirements of all nutrients except 

metabolizable energy (ME). The examined three ME levels were standard requirements of chicks’ strain 

(STD), lower 100 kcal/kg diet in each feeding phase than STD (E100), and lower 150 kcal/kg diet in each 

feeding phase than STD (E150). Two level of xylanase enzyme supplementation (0 and 16000 U 

xylanase/kg diets) were examined. The experimental diets STD, E100 and E150 contained 3000, 2900 

and 2850 kcal/kg during starter period (1-10 d), 3100, 3000 and 2950 kcal/kg during grower period (11-

24 d), and 3200, 3100 and 3050 kcal/kg during finisher period (25-40 d), respectively as described in 

Table (1). The examined xylanase source was commercial enzyme (Econase XT25) which supplemented 

at level 100 mg/kg diet to provide 16000 U xylanase/kg diets. All chicks were fed on examined diets ad 

libitum in wire battery cages and received the same management and veterinary procedures during the 

experimental period (1 - 40 d). Growth performance parameters including live bodyweight (BW), body 

weight gain (BWG), feed intake (FI), and feed conversion ratio (FCR) were recorded during feeding 

phases and the overall experimental period.   
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Table (1): Composition and calculated analysis of experimental diets 

Ingredient Starter (1-10 days) Grower (11-22 days) Finisher (23-40 days) 

STD E100 E150 STD E100 E150 STD E100 E150 

Yellow corn 55.10 55.00 54.90 60.65 62.31 62.55 64.74 66.51 65.7 

Soybean meal (44%) 31.00 33.57 36.17 23.84 24.44 25.86 19.25 19.48 23.09 

Corn gluten meal (60%) 7.50 5.88 4.00 8.57 8.00 7.00 8.16 8.0 5.30 

Soybean oil (SO) 1.80 0.95 0.45 2.27 0.60 0.00 3.28 1.44 1.44 

Di-Ca-P  2.00 2.00 2.00 1.75 1.75 1.75 1.55 1.55 1.55 

Limestone 1.15 1.20 1.15 1.46 1.46 1.46 1.58 1.58 1.58 

 NaCl 0.24 0.24 0.24 0.24 0.24 0.24 0.24 0.24 0.24 

Vit.&Min. pre-mix* 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40 0.40 

Sodium bicarbonate 0.23 0.23 0.23 0.23 0.23 0.23 0.23 0.23 0.23 

DL Methionine 0.24 0.26 0.27 0.19 0.19 0.19 0.17 0.17 0.19 

L-Lysine HCl 0.34 0.27 0.19 0.40 0.38 0.32 0.40 0.40 0.28 

Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 

Calculated analysis 
 

Crude protein% 23.00 23.00 23.00 21.00 21.00 21.00 19.00 19.00 19.00 

ME (kcal/kg diet) 3000 2904 2850 3093 3000 2950 3200 3100 3050 

Crude fiber% 3.68 3.81 3.99 3.32 3.38 3.49 3.06 3.06 3.30 

 Ether extract% 4.52 3.97 2.97 5.05 3.52 2.92 6.21 4.37 4.21 

Calcium % 0.98 0.97 0.98 1.00 1.00 1.00 1.00 1.00 1.00 

Available P % 0.52 0.52 0.53 0.47 0.46 0.47 0.42 0.42 0.42 

Sodium % 0.17 0.17 0.17 0.17 0.17 0.17 0.17 0.17 0.17 

Lysine % 1.38 1.38 1.38 1.24 1.26 1.24 1.11 1.11 1.11 

Methionine % 0.67 0.68 0.67 0.60 0.60 0.60 0.55 0.55 0.55 

Methionine+Cystine% 1.05 1.05 1.05 0.95 0.96 0.95 0.87 0.87 0.87 

Cost / ton at  

Egyptian Local Price (LE) 
# 

3550 3471 3400 3443 3327 3263 3372 3260 3200 

* Vitamins and minerals premix will provide each kg of diet with: Vit. A, 11000 IU; Vit. D3, 5000 IU; Vit. E, 50 mg; Vit K3, 3mg; 

Vit. B1, 2mg; Vit. B2 6mg; B6 3 mg; B12, 14 mcg; Nicotinic acid 60 mg; Folic acid 1.75 mg, Pantothenic acid 13mg; Biotine 120 

mcg ; Choline 600 mg; Copper 16mg; Iron 40mg; Manganese 120 mg;  Zinc 100mg; Idoine 1.25mg; and  Selenium 0.3 mg; # Cost 

of Xylanase supplemented diets increased 22 LE/Ton feed.  STD = Standard requirements 

 

Slaughtering and carcass characteristics: 

At the end of the experiment (40 days of age), four birds of each treatment were slaughtered to record 

carcass characteristics. Carcass, abdominal fat, edible parts (liver, gizzard and heart) were weighted and 

calculated as % from live body weight. Also, Weights of front quarter (FQ) which include breast quarter 

muscles and skin (without wing) and back quarter (BQ) which include drumstick and thigh were recorded 

as percentage from carcass weight. While weights including of drumstick (DS) and thigh samples were 

recorded as percentage of back quarter. Skin weight of every part was recorded as percentage of its part. 

Then, FQ and BQ samples (72 samples) were kept for 24 h at 4°C to complete the physical and chemical 

evaluation of broiler meat.  

Meat quality measurements: 

Physical measurements:  

After slaughtered 72 samples (24 breast, 24 thigh and 24 drumsticks) samples were subjected to drip 

loss % and ultimate pH (pHu) during the 24 h after slaughtering. Drip loss% was calculated as the 

percentage of the difference between weights of samples before and after storage 24 h. and divided by the 

first weight as described by Saenmahayak et al., (2012). Samples were lightly blotted using filter paper 

before reweighting. Concerning pHu, during 24 h of chilling the samples on 4°C were used to measure 

pHu as described by Selim et al., (2013) using pH meter, provided by a temperature control system, by 

probe method. The minimum depth to adopt was 1 cm after incision of the muscles. 



Selim et al. 

432 

Chemical measurements:  

Samples of breast, thigh and drum stick (DS) of each slaughtered bird were homogenized at equal 

weight basis then stored on -20°C for 60 days before used to determine concentrations of 

malondialdehyde (MDA), total protein (TP), low density lipoprotein (LDL) and high density lipoprotein 

(HDL) in meat extract. Meat extract of each sample was prepared by using 10 ml of phosphate buffer pH 

7.4 Colorimetric methods using analytical commercial kits produced by Biodiagnostic Company, Egypt 

(Selim et al., 2014). 

Statistical analysis:  

The collected data were subjected to two way analysis of variance to detect the effects of xylanase 

supplementation and ME level using the general liner model (GLM) procedure of SAS User's guide 

(SAS, 2001) as the following model:  

Yijk= µ+Xi +Mj +(XM)ij + eijk. 

Where:  

Yijk    = Trait measured 

µ        = Overall mean            

Xi   = Xylanase supplementation   i= (1, 2) 

Mj       = Metabolizable energy level   j= (1,., 3) 

(XM)ij  = Interaction between xylanase supplementation and metabolizable energy level. 

eijk      = Experimental error 

In addition data of all experimental treatments were subjected to one way analysis of variance to 

detect the differences between all treatments as following model: 

Yij = μ+Ti+eij 

Where:  

 μ   = overall mean of Yij,    

Ti    = effect of treatment, i = (1,…, 6) 

 eij   = Experimental error  

  In addition data of all experimental treatments were subjected to one way analysis of variance to 

detect the differences between them. Duncan's Multiple Range test (Duncan's, 1955) was used to separate 

means when separation was relevant. Statistical significance was accepted at probability level of 

(p<0.05). 

 

RESULTS AND DISSCUSION 

 

Growth performance: 

The recorded results of growth performance parameters of broilers during the experimental period are 

shown in Table (2). These results showed that xylanase supplementation to corn-soybean meal broiler 

diets could enhance final BW, BWG and FCR significantly, and could reduce values of FI. The 

improvement of FCR was 8% compared with the value of unsupplemented group. Regarding 

experimental ME levels, reducing 150 kcal/kg diet led to significant reduction of broiler BW and BWG 

and increased the consumed feed during the experiment compared to E100 recorded values. This situation 

led to significant deterioration of FCR by 4.1 % and 14.3% by using E100 and E150 diets compared with 

STD diets, respectively. Among experimental treatments, all treatments recorded better BW and BWG 

except treatment E150 when compared with STD values. Chicks of STD + Xyl and E100 + Xyl 

treatments recorded the best FCR compared with other treatments (10% and 4% improvements compared 

with STD group). The obtained mean values of growth performance parameters of experimental 

treatments showed that xylanase supplementation to E150 diets could compensate some of ME reduction 
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and help chicks to increase BWG and improve FCR compared with unsupplemented treatment (1949 vs. 

1790 and 1.83 vs. 2.01, respectively). 

 

Table (2). Effect of xylanase enzyme supplementation and metabolizable energy level on growth 

performance of broiler chicks at 40 days of age.  

 a,b,...= Means in the same column with different superscripts, differ significantly (P<0.05); N.S= Non significant.  

STD = Standard  requirements; Xyl = Xylanase; E100 = 100 kcal/kg diet lower than STD 

E150 =150 kcal/kg diet  lower than STD. 

 

The overall results of growth performance showed that applying STD + xyl and E100 + Xyl diets in 

feeding broiler may be help producers to gain acceptable broiler weights with improved FCR values. 

Concerning  xylanase supplementation, the results of the current study were in agree with those 

reported previously by  (Cowieson, 2005; Nian et al., 2011; and Williams et al., 2014; and Pirgozliev et 

al., (2015). The authors reported improved growth performance of broilers when fed on corn-soybean 

meal based diets supplemented with xylanase enzyme.  

Cowieson et al., (2010) reported significant improvement of  FCR of broilers with xylanase 

supplementation due to increased BWG accompanied with no effect on FI, which suggested that xylanase 

increased the feed use efficiency (O’Neill and Lui , 2011).  

O’Neill et al., (2012) examined the effect of xylanase supplementation to low energy broiler diets 

(lower 100 kcal/kg diet than recommendation) based on corn-soybean meal and reported significant 

improvement of growth performance after the first 21 days of age. They concluded that decreasing ME of 

broiler diets resulted in worsened performance and xylanase supplementation might improve FCR. On the 

same trend Abou El-Wafa et al., (2013) found that the effect of dietary ME level reveal a significant 

decrease in total BWG associated with a corresponding increase in total FI and a worsening in FCR as the 

Treatment 
Body weight 

(g) 

Feed intake 

(g) 

Body weight gain 

(g) 

Feed 

conversion 

ratio 

Main effect  

- Xylanase Supplementation (16000U/kg) 

Without 1856.16
 b
 3371.69

 a
 1816.16

 b
 1.86

 a
 

With (Xyl.) 1968.60
 a
 3291.42

 b
 1928.60

a
 1.71

b
 

Mean of SE ±14.31 ±26.99 ±14.31 ±0.01 

Probability 0.0001 0.05 0.0001 0.0001 

-Metabolizable Energy (kcal/kg) 

STD 1914.38
ab

 3146.81
 c
 1874.38

 ab
 1.68

 c
 

E100 1953.13
 a
 3342.52

 b
 1913.13

 a
 1.75

 b
 

E150 1869.63
 b
 3505.32

 a
 1829.63

 b
 1.92

 a
 

Mean of SE ±17.53 ±33.06 ±17.53 ±0.02 

Probability 0.01 0.0001 0.01 0.0001 

Treatments 

STD 1846.25
 b
 3194.63

cd
 1806.25

  b
 1.77

 b
 

STD+Xyl 1982.50
 a
 3099.00

d
 1942.50

 a
 1.59

 d
 

E100 1932.22
 a
 3401.04

ab
 1892.22

 a
 1.80

 b
 

E100+Xyl 1974.03
 a
 3284.00

bc
 1934.03

 a
 1.70

 c
 

E150 1790.00
 b
 3519.39

 a
 1750.00

 b
 2.01

 a
 

E150+Xyl 1949.26
 a
 3491.25

 a
 1909.26

  a
 1.83

 b
 

Mean of SE ±24.79 ±46.75 ±24.79 ±0.02 

Probability 0.0001 0.0001 0.0001 0.0001 



Selim et al. 

434 

dietary ME decreased 50 and 100 kcal/kg diet. The same authors reported that inclusion xylanase 

significantly improved FCR without affecting total BWG. Also, Pirgozliev et al., (2015) showed that 

xylanase supplementation to broiler diets improved dietary AME. 

Reducing ME of broiler diets 100 and 150 kcal/kg diet than STD resulted in significant depression of 

BWG and FCR as found in reports of Downs et al.,(2006); Golian et al., (2010); O’Neill et al., (2012); 

and Abou El-Wafa et al., (2013), and some of them reported associated increase of FI (O’Neill et al., 

(2012). 

Xylanase hydrolyses NSP through breakdown β 1-4, D-xylosidic linkage of highly polymerized and 

substituted β 1-4 linked D-xylobiose, xylotriose and glucuronosyl residues. Furthermore, xylanase may 

create pre-biotic xylo-oligomers that benefit digestion indirectly via increased fermentation in the hindgut 

and stimulation of the ileal brake mechanism (Cowieson, 2005).  

However some experiments showed positive effect of xylanase supplementation to broiler diets on 

growth performance (Choct et al., 1995; Abou El-Wafa et al., 2013; Williams et al., 2014; and Pirgozliev 

et al., 2015). On the other side no effect on growth performance with supplementing various 

carbohydrases (Kocher et al., 2003 and Singh et al., 2012). 

Carcass characteristics: 

The recorded results of carcass characteristics of broiler chicks of experimental treatments at 40 d of 

age are presented in Table (3). The results showed significant increase of dressing % and breast meat 

yield % (5.3% and 7.1%) by xylanase supplementation, while % of edible parts and skin of FQ were 

decreased by 9.4% and 17 % as compared with unsupplemented group, respectively. Regarding ME of 

broiler diets, decreasing ME from E100 to E150 caused a significantly reduction (3.9 %) in dressing %, 

however values of abdominal fat % showed significant reduction by decreasing ME level from STD to 

E100 and extra numerical reduction by using E150. Although, using E100 diets produced the highest 

value of breast meat yield (20.33% from carcass), values of BQ did not changed significantly by using 

varying ME levels. Reducing ME from STD to E100 or to E150 led to significant increase of drum stick 

(DS) % accompanied with significant depression of thigh %. Between experimental treatments, broilers 

fed on low ME diets showed significant reduction of abdominal fat %. Generally chicks fed on diets 

supplemented with Xy1 either with STD or E100 showed significantly the highest dressing and breast 

meat yield %. 

The obtained results showed significant enhancement of xylanase supplementation on dressing % and 

breast meat yield % while abdominal fat % did not affected. These results are in match with those 

reported by some workers who interested with the effects of xylanase supplementation on carcass traits of 

broilers and detected significant increase of dressing (Medhi et al., 2003; and Khan et al., 2006). 

Williams et al., (2014) explained this improvement by increasing the energy utilization of broiler diets fed 

on xylanase diets.  Another suggestion reported by  Medhi et al., (2003); and Khan et al., (2006) who 

suggested the improvement might be due to improve the growth rate of broiler and thereby increased the 

dressing percentage. Controversy, Abou El-Wafa et al., (2013) examined the effect of xylanase 

supplementation to broiler diets based on corn or corn/rye at recommended and reduced ME levels (50 

and 100 kcal/kg) and recorded no significant effect of xylanase on dressing % but the % of abdominal fat 

was decreased by 25.41% compared with unspplemented  group. Furthermore many researchers reported 

no effect of carbohydrases on dressing % and general carcass traits of broilers (NarsimhaRao, 1998; and 

Hanumantharao et al., 2003). 

The recorded reduction of abdominal fat % in current results due to decreased ME in broiler diets 

were different than those reported previously by some researchers (Abudabos , 2012; Abou El-Wafa et 

al., 2013; Williams et al., 2014; and Miah et al., 2014). These reports showed no significant effect of 

using low ME broiler diets (reduction levels varied from 40 to 170kcal/kg) on dressing %, abdominal fat 

% or the overall carcass characteristics.  

http://scialert.net/fulltext/?doi=ajava.2015.179.184&org=10#644930_ja
http://scialert.net/fulltext/?doi=ajava.2015.179.184&org=10#1373191_ja
http://scialert.net/fulltext/?doi=ajava.2015.179.184&org=10#644930_ja
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Table 3
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Meat quality: 

Effect of xylanase supplementation and ME levels of broiler diets on some quality measurements of 

broiler meat are shown in Table (4). The presented results showed that xylanase supplementation to corn-

soybean meal broiler diets caused significant reduction of pHu of both breast meat and thigh accompanied 

with significant reduction of drip loss % of thigh. Both drip loss % and pHu of DS did not affected 

significantly by xylanase supplementation. On the other side the determined values of broiler meat 

chemical quality measurements (MDA, LDL, HDL and TP) did not changed as a response to xylanase 

supplementation. Regarding of ME of broiler diets, reducing ME either 100 or 150 kcal/kg than broiler 

requirements led to significant reduction of pHu of breast samples while only E100 reduce significantly 

breast meat drip loss %. No significant effect on drip loss % and pHu was detected in other cuts. 

Furthermore, determined concentrations of MDA and LDL of meat samples were reduced by decreasing 

ME of diets associated with increased concentrations of meat TP significantly.    

 

Table (4): Effect of xylanase enzyme supplementation and metabolizable energy level on some 

physical and chemical meat quality of broiler chicks at 40 days of age.   

Treatment 

Physical measurements 
Chemical measurements 

Breast Thigh Drum Stick 

Drip 

Loss 
pHu 

Drip 

Loss 
pHu 

Drip 

Loss 
pHu 

MDA 

(nmol/100 

g meat) 

T.P 

(mg/100g 

meat) 

LDL 

(mg/100g 

meat) 

HDL 

(mg/100g 

meat) 

Main effect  

- Xylanase Supplementation (16000U/kg) 

Without 3.19 6.15a 4.48 a 6.59 a 1.26 6.42 392.64 65.41 1100.00 686.78 

With (Xyl.) 2.87 5.87 b 3.84 b 6.31 b 1.04 6.52 363.22 69.76 1073.81 698.24 

Mean of SE ±0.11 ±0.07 ±0.15 ±0.07 ±0.09 ±0.4 ±18.52 ±1.64 ±32.78 ±17.14 

Probability N.S 0.01 0.01 0.01 N.S N.S N.S N.S N.S N.S 

Metabolizable Energy (kcal/kg) 

STD 3.46 a 6.88 a 4.37 6.50 1.32 6.40 461.03a 48.21b 1338.33a 671.06 

E100 2.50 b 5.54 b 3.79 6.37 1.01 6.50 361.27b 75.05a 945.48b 684.14 

E150 3.13 a 5.62 b 4.31 6.47 1.14 6.50 311.50b 79.49a 976.91b 722.33 

Mean of SE ±0.14 ±0.08 ±0.18 ±0.08 ±0.11 ±0.05 ±22.68 ±2.00 ±40.15 ±20.99 

Probability 0.001 0.0001 N.S N.S N.S N.S 0.002 0.0001 0.0001 N.S 

Treatments 

STD 3.62a 7.20a 4.73a 6.57ab 1.42 6.40 506.10a 43.78c 1367.14a 727.51ab 

STD+Xyl 3.30ab 6.55b 4.01ab 6.44ab 1.21 6.42 415.96ab 52.65b 1309.52a 614.60c 

E100 2.90b 5.67c 4.22a 6.52ab 1.03 6.47 364.32bc 74.90a 1005.71b 640.44bc 

E100+Xyl 2.10c 5.41c 3.35b 6.22b 0.99 6.54 358.22bc 75.20a 885.24b 727.83ab 

E150 3.06ab 5.58c 4.48a 6.68a 1.34 6.39 307.51c 77.55a 927.14b 692.39abc 

E150+Xyl 3.20ab 5.67c 4.14ab 6.26b 0.93 6.62 315.49bc 81.42a 1026.67b 752.28a 

Mean of SE ±0.48 ±0.25 ±0.54 ±0.10 ±0.24 ±0.07 ±32.07 ±2.84 ±56.78 ±29.69 

Probability 0.003 0.0001 0.04 0.09 N.S N.S 0.008 0.0001 0.0002 0.04 

a,b,...= Means in the same column with different superscripts, differ significantly (P<0.05); N.S= Non significant.  

STD = Standard  requirements; Xyl = Xylanase; E100 = 100 kcal/kg diet lower than STD;   E150 =150 kcal/kg diet  lower 

than STD. 

 

Among experimental treatments the most influenced cut was breast meat whereas its determined pHu 

and drip loss % were significantly affected by treatments. There was general reduction in pHu values of 

breast meat in samples of all treatments compared with STD value, while only E100 and E100+Xyl 

samples showed significantly decrease of drip loss % compared with that value of STD treatment. The 
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lowest pHu and drip loss % values of thigh recorded by E100+Xyl. The worst values of TP, MDA and 

LDL concentrations recorded for STD samples at high significant levels. 

The overall results of broiler physical and chemical meat quality examination showed clear 

improvement of breast meat pHu by both xylanase supplementation and low ME level and general 

enhancement of chemical quality and self life of produced meat. Samples of E100+Xyl treatments 

showed general better meat characteristics compared with other treatments. These results were in 

agreement with those reported by (Allen et al., 1997; Tang et al., 2007; and Zakaria et al., 2010) about 

effect of xylanase or ME on broiler meat. Tang et al. (2007) found that pH value of broiler meat increased 

by the increasing energy level of diets. In addition decreasing pH value of broiler meat with xylanase 

supplementation to low energy broiler diets resulted in increase shelf-life of muscles (Allen et al., 1997).   

Controversially, some other researchers could not report that improvement either in physical or chemical 

quality of meat by using carbohydrate enzymes preparations in broiler diets (Jeroch et al., 1991). Zakaria 

et al. (2010) used commercial enzyme preparation containing carbohydratases and failed to detect 

significant change of   pH, cooking loss and water holding capacity of broiler meat.  

According to the reported relationship between pH and ability to glycogen storage in breast meat by 

Le-Bihan-Duval etal. (2008), the reported reduction of breast pHu in this study due to xylanse 

supplementation or reducing ME of diets proved that glycogen storage in breast meat was increased. 

Based on results of pHu and drip loss %, the ability of breast and thigh meat to processing might be 

increased whereas water holding capacity and glycogen were increased (Barbut, 1993 and Zhang and 

Savage, 2010) by xylanase supplementation or reducing ME of diet whereas pHu and  drip loss % 

decreased.    

Feeding cost: 

Results in Table (5) showed the effect of experimental treatments on feeding cost/bird, feeding cost/kg 

of live BW in Egyptian pounds. In addition feeding cost of STD group was considered to be the basic 

feeding cost and the differences of feeding cost of other treatments were calculated relative to it in %. The 

calculated values showed that xylanase supplementation to STD and E100 diets resulted in 9.25 % and 

3.51% saving in feeding cost/kg BW of broiler chicks relative to cost STD group. On the other side 

reducing ME of broiler diets by 100 and 150 kcal/kg diets without extra xylanase supplementation led to 

increased feeding cost by 1.57 and 13.59 % relative to STD, respectively. Although Xylanase 

supplementation to E150 diets helped chicks to compensate the reduced ME and reducing feeding cost/kg 

BW (4.06 vs 13.59 % increasing cost), the obtained improvement in growth performance was not 

sufficient to record saving in feeding cost compared with STD value. The greatest saving % in feeding 

cost recorded by STD+Xyl group followed by E100+Xyl group (9.25 and 3.51%, respectively).   
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Table (5): Effect of experimental treatments on feeding cost of broiler chicks during 40 days of age. 

 * Relative difference of feeding cost from STD = 100 x (Feeding cost/kg of BW of each treatment - Feeding cost/kg 

of BW of STD group)/ Feeding cost/kg of BW of STD group).     STD = Standard  requirements; Xyl = Xylanase; 

E100 = 100 kcal/kg diet lower than STD;   E150 =150 kcal/kg diet  lower than STD. 

 

CONCLUSION 

 

According to the obtained results of xylanasae enzyme supplementation to low metabolizable energy 

corn-soybean meal broiler diets on growth performance, carcass traits, meat quality and feeding cost/kg 

of body weight, it could be concluded that adding xylanase at 16000 U/kg diet to either STD or E100 

broiler corn-soybean meal diets could enhance the quality of produced broilers accompanied with saving 

in feeding cost.  
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 كتاكيت انتسًين الأذزه ًكسة فٌل انصٌيا انًنخفضو فى انطاقو نعلائق فى ة لإنزيى انزيهينيز يانفٌائد الإضاف

 

نسسين عثدانسلاو سهيى ً ايانى حسين ًانى ًىًت عثدانعال عثدانًجيد ً ىثو حايد حثية ً احًد عثد انتٌاب فضم ً سيد 

 محمد شهش

 .انجيزه –اندقى  -يسكز انثحٌث انززاعيو -انحيٌانىيعيد تحٌث الإنتاج  -قسى تغرية اندًاجن

 

ذٓذف ْزِ انرجشتّ انٗ دساعح قذسج إَضيى انضيهيُيض انًؼاف عهٗ ذحغيٍ أداء انًُٕ ٔ طفاخ انزتيحّ ٔ جٕدج انهحى ٔذكانيف انرغزيّ  

يائريٍ ٔاستعٌٕ كركٕخ ذغًيٍ غيش نكراكيد انرغًيٍ انًغزاِ عهٗ علائق الأرسِ ٔكغة فٕل انظٕيا انًُخفؼّ فٗ انطاقّ. ذى ذٕصيع 

( كم يعايهّ ذحرٕٖ عهٗ استع يكشساخ. غزيد 3*2يجُظ عًش يٕو علانح أستش إيكشص عشٕائيا انٗ عرح يعايلاخ )ذظًيى عايهٗ 

و عهف( ٔحذج إَضيى /كيهٕ جشا16000انكراكيد عهٗ علائق الأرسِ ٔكغة فٕل انظٕيا انًؼاف انيٓا يغرٕييٍ يٍ إَضيى انضيهيُيض )تذٌٔ ٔ 

كيهٕ كانٕسٖ يٍ  150كيهٕكانٕسٖ يٍ انقياعيّ ٔاقم  100ٔثلاز يغرٕياخ يٍ انطاقح انًًثهّ ْٔٗ انقياعيّ )انًٕطٗ تٓا نهغلانّ( ٔأقم 

كيهٕ   2450ٔ 2000ٔ  3000ٔ كاَد يغرٕياخ انطاقّ تانعلائق . ٔرنك نكم يشحهّ ذغزيّعهٗ انرٕانٗ(   E100  ٔE150 )انقياعيّ 

ٔ  3200كيهٕ كانٕسٖ/كيهٕ جشاو عهف فٗ يشحهح انُايٗ  ٔ  2050ٔ  3000ٔ  3100كانٕسٖ/كيهٕ جشاو عهف فٗ يشحهح انثادٖ ٔ 

ذى ذكٕيٍ انعلائق عهٗ انرٕانٗ. E100 ٔ E150يٍ انعهيقّ انقياعيّ ٔ  نكلا كيهٕ كانٕسٖ/كيهٕ جشاو عهف فٗ يشحهح انُاْٗ 3050ٔ  3100

طشج نرٕفيشإحرياجاخ انغلانّ يٍ تقيح انعُاطش انغزائيّ. ذى ذغكيٍ انكراكيد فٗ َظاو انعُاتش انًفرٕحح ٔ خؼعد نُفظ تشَايج انشعايح ٔ انثي

يعيّ ٔانكيًأيّ نهحى ٔ كزنك يٕو(. ذى ذغجيم يقاييظ الأداء الإَراجٗ ٔطفاخ انزتيحّ ٔذقيى انظفاخ انطث 40-1خلال فرشج انرجشتح )يٍ 

أظٓشخ انُرائج أٌ إػافح  إَضيى انضيهيُيض  انٗ علائق كراكيد انرغًيٍ أدٖ إنٗ ذحغٍ انضيادِ فٗ ٔصٌ انجغى ٔ ٔحغاب ذكانيف انرغزيّ . 

( نهحى انظذس pHuيعذل انرحٕيم انغزائٗ َٔغثح انرظافٗ َٔغثح نحى انظذس تيًُا أدٖ إنٗ إَخفاع انغزاء انًأكٕل ٔدسجح انحًٕػّ )

كيهٕ كانٕسٖ  فٗ انعهيقّ عٍ انًغرٕياخ انقياعيّ انٗ إَخفاع يعُٕٖ نٕصٌ انجغى انُٓائٗ  150ٔانفخز. أدٖ إَخفاع يغرٕٖ انطاقّ 

(. ايؼا LDL( ٔ انهيثٕتشٔذيُاخ يُخفؼح انكثافح )MDAعيُاخ نحى انظذس ٔذشكيض انًانٌٕ داٖ انذْيذ  )  pHuَٔغثح دٍْ انثطٍ ٔ 

فاع يغرٕٖ انطاقّ فٗ انعهيقّ انٗ صيادج يعُٕيّ نكًيح انًأكٕل َٔغثح انذتٕط ٔذشكيض انثشٔذيٍ انكهٗ فٗ انهحى نكراكيد انرغًيٍ ادٖ اَخ

( ٔانًعايهّ انًُخفؼّ فٗ STD+Xylيٕو. ٔأظٓشخ َرائج انًعايلاخ أٌ كلا يٍ انًعايهّ انقياعيّ انًؼاف نٓا إَضيى انضيهيُيض ) 40عًش 

( أظٓشخ ذحغٍ فٗ اداء انًُٕ ٔ طفاخ انزتيحّ ٔ جٕدج انهحى تانًقاسَّ E100+Xylكانٕسٖ ٔانًؼاف نٓا انضيهيُيض ) كيهٕ 100انطاقّ 

%  3.51%ٔ 0.25تانًعايلاخ الاخشٖ. كزنك أدٖ ذطثيق ْاذاٌ انًعايهراٌ انٗ خفغ ذكهفح انرغزيّ نكم كيهٕ جشاو  ٔصٌ جغى تُغثح 

قّ انقياعيّ. َٔغرخهض يٍ ْزِ انُرائج يًكُُا اعرخلاص أٌ إػافح إَضيى انضيهيُيض إنٗ كلا يٍ انعهيقّ ٔرنك يُغٕتا انٗ ذكهفح  انرغزيّ نهعهي

 كيهٕ كانٕسٖ يؤدٖ إنٗ ذحغٍ جٕدج انكراكيد انًُرجّ يع ذٕفيش فٗ ذكانيف انرغزيّ. 100انقياعيّ ٔانعهيقّ انًُخفؼّ فٗ انطاقّ تًقذاس 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


