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SUMMARY

period (5-6 weeks) of age and supplementation of (probiotic + enzymes preparation) on performance,

carcass characteristics and economical traits. A total number of 180 Hubbard broiler chickens 5 weeks of
age were weighed and divided into six dietary treatments of 30 chicken each with 3 replicates (10 chicken in
each), in 2 x 3 factorial design as follow: T1: Chickens fed basal diet ad-libitum without supplementation, T2:
Chickens fed basal diet ad-libitum + Zado® (0.5 Kg/ ton), T3: Chickens fed basal diet ad-libitum + AmphiBact®
(0.5 Kg/ ton), T4: Chickens fed (T1 diet), restricted for 6 hours / day, T5: Chickens fed (T2 diet), restricted for 6
hours / day, T6: Chickens fed (T3 diet), restricted for 6 hours / day. The results indicated that: Productive
performance of broiler chicks including live body weight (LBW); daily weight gain (DWG); feed conversion
ratio (FCR), performance index (PI), production efficiency factor (PEF), protein conversion ratio (PCR) and
energy conversion ratio (ECR) were not affected significantly by feed restriction (R), feed supplementation, (F)
and interaction (R*F) at experimental period (5-6 weeks of age). Daily feed intake (DFI) recorded a significant
response due to feed restriction only. Carcass characteristics (edible parts, inedible parts, carcass cuts and
drumstick traits) indicated that (R), (F) and interaction (R*F) had no significant effects except dressed carcass
and neck percentages. Economic evaluation showed that, chicks fed diet supplemented with (Zado®, 0.5 Kg/
ton) in either ad-libitum or restricted regime had the best relative economic efficiency (REE) and mean economic
efficiency of all restricted-fed groups, increased (REE) by 3.4% as compared with the corresponding values of
the ad-libitum groups. Based on the experimental results, it is concluded that supplementing broiler chicks under
ad-libitum or restricted-fed regime with (Zado®, 0.5 Kg/ ton) could be better approach to improve relative
economic efficiency during finisher period.

I he objective of this study was to investigate the response of broiler chicks to feed restriction at finisher
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INTRODUCTION

The rising consumption of poultry meat and eggs in Egypt has been the main drivers for the poultry
industry to change both in scale and structure (Abd El-Galil et al. 2017 and Saxowsky and Duncan, 1998).
However, the shortage and costs of feedstuffs has been found to be one of the main factors limiting the
development and expansion of the poultry industry (Emenalom, 2004). Feed is a substantial part of poultry
production and it can represent 80% of the total costs of production (Scott et al., 1982 and Longe, 2006).

Feed restriction may be the way to decreased economic cost and also, suitable under environmental heat
stress, El-Sagheer and Makled (2005) concluded that, the most suitable feeding regime during high ambient
temperature is achieved by feed withdrawal for about 6 hours daily; between 9.00 a.m. and 3.00 p.m. from 2
to 7 weeks of age, as presenting best economically efficient compared to other feed restriction regimes. Also,
using this regime was associated with a reduction in fat deposition and with no mortalities. However,
Azarnik et al. (2010) reported that feed restriction significantly reduced body weight gain and feed
consumption while had no significant effect on feed conversion of broilers. In contrast, Hassanien (2011)
reported that feed restriction systems insignificantly affect live body weight, body weight gain and feed
conversion at starter period and significantly reduced feed consumption and improving economic efficiency.
Recently, Hassanien and Elnagar (2011) reported that feed restriction at different chickens age can improve
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body weight, body weight gain and feed consumption and economic efficiency, while did not have effect on
feed efficiency and carcass traits.

On the other hand, probiotic is a substance that contains microorganisms or bacteria that have a positive
influence on improving the intestinal microbial balance (Czerwinski et al., 2010), inhibit the growth of
harmful bacteria (Biggs and Parsons, 2008), helps overcome stress (Rahimi et al. 2007 and 2009), improves
growth (Awad et al., 2009) and feed conversion ratio (Midilli et al., 2008). Enzymes able to break down the
cell wall matrix and release of nutrients encapsulated in cell walls or incorporate into the cell wall itself
(Cowieson and Adeola, 2005). Supplementation with enzymes can help to eliminate the effect of anti-
nutritional factors and improve the utilization of dietary energy and amino acids, resulting in improved
performance of chicks (Cowieson et al., 2006 and Yu et al., 2007). Broiler diets supplemented with
symbiotic as growth promoter appeared to have better performance than using probiotic or prebiotic solely
and produced healthy broiler meat products for human consumption (Salem et al., 2012).

Therefore, the present study was designed to investigate the response of broiler chicks to feed restriction
at finisher period and supplementation of (Probiotic + enzymes preparation) on broiler performance, carcass
characteristics and economical traits.

MATERIALS AND METHODS

The present experiment was performed in Agricultural Experiments and Research Station at Shalakan,
Poultry Production Experimental Unit, Faculty of Agriculture, Ain Shams University.
Experimental design

A total of 180 Hubbard broiler chickens 5 weeks of age were randomly assigned to one of six dietary
experimental group of (30 chicken each) and each treatment had three replicates (10 chicken in each), in 2 x
3 factorial design. Experiment was conducted from 5 to 6 weeks of age. Chickens were weighed and
assigned to 6 treatments with an average live body weight ranged between 1532.13 + 54.71 and 1571.67 +
71.87 g. The six treatments were as follows:

T1 Chickens fed basal diet ad-libitum without feed supplements

T2 Chickens fed basal diet ad-libitum + Zado® (0.5 Kg/ ton)

T3 Chickens fed basal diet ad-libitum + AmphiBact® (0.5 Kg/ ton)

T4 Chickens fed (T1 diet) and restricted for 6 hours / day.

T5 Chickens fed (T2 diet) and restricted for 6 hours / day.

T6 Chickens fed (T3 diet) and restricted for 6 hours / day.

Zado® is a commercial product that contains:
- Anaerobic bacteria; Ruminococcus flavefaciens.
- Enzymes; Cellulase, Xylanase, Alpha Amylase and Protease.
AmphiBact® is a commercial product that contains:
- Lactic acid bacteria; Lactobacillus acidophilus, Lactobacillus plantarum and Bifidobacterium bifidum.
- Enzymes; Amylase, cellulase, Beta-glucanase and Hemicellulase

Diets and management

The experimental diets based on yellow corn, soybean meal and corn gluten meal were formulated to
meet the nutrient requirements of broiler chickens according to (NRC, 1994). Composition and calculated
analysis of the experimental diets are shown in Table (1).

Starter diet was offered from 0-2 weeks grower diet was fed from 3-4 weeks of age while finisher diets
were fed from 5-6 weeks of age. Chicks of each replicate were allocated in a cage with slatted floor or iron
in two-tier wire floor battery in an open house. Chickens had full access to water during the experimental
period. Ambient temperature was kept about 32° C during the first week and then steadily reduced by 2° C
weekly until fourth week to be about 24° C, which continued as experiment ended (6 weeks of age).

Growth performance

The performance parameters included live body weight and feed intake which were determined at the end
of finisher period. And then daily body weight gain (DWG), daily feed intake (DFI), feed conversion ratio
(FCR), performance index (PI), production efficiency factor (PEF), protein conversion ratio (PCR) and
Energy conversion ratio (ECR) were calculated correspondingly during the finisher period.
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Table (1): Feed ingredients and calculated chemical analyses of basal diets:

Ingredient 0 - 2 weeks 3 - 4 weeks 5- _6 _vveeks
Starter Grower Finisher
Corn (grains) 52.05 55.91 56.80
Soybean Meal (44%) 31.50 30.00 28.25
Corn Gluten Meal (62%) 7.20 4.86 4.40
Soybean Oil 3.00 3.65 5.00
Wheat Bran 2.00 1.50 2.00
Di-Calcium Phosphate 1.85 1.60 1.34
Calcium Carbonate 1.30 1.50 1.35
Premix 0.30 0.30 0.30
Salt (NaCl) 0.30 0.30 0.30
DL-Methionine 0.29 0.28 0.21
L-Lysine HCL 0.21 0.10 0.05
Total 100 100 100
Chemical analysis (Calculated)
Crude Protein% 23.00 21.00 20.00
ME Kcal/ Kg diet 3029 3076 3171
Calcium% 1.00 1.01 0.90
Available Phosphorus% 0.50 0.45 0.40
Lysine% 1.30 1.15 1.06
Methionine & Cysteine% 0.97 0.93 0.84

Each 3 Kg of premix contains: Vitamins: A: 12000000 IU; D3 2000000 IU; E: 10000 mg; K3: 2000 mg; B1:1000 mg;
B2: 5000 mg; B6:1500 mg; B12: 10 mg; Biotin: 50 mg; Choline chloride: 250000 mg; Pantothenic acid: 10000 mg;
Nicotinic acid: 30000 mg; Folic acid: 1000 mg; Minerals: Mn: 60000 mg; Zn: 50000 mg; Fe: 30000 mg; Cu: 10000
mg; I: 1000 mg; Se: 100 mg and Co: 100 mg.

Slaughtering and carcass characteristics

At end of experiment (6 weeks of age) four birds of each dietary treatment were randomly taken and
slaughtered to determine the percentage of carcass edible parts (dressed carcass, liver, gizzard, heart and
giblets), carcass inedible parts (Blood, feather, head, feet, viscera and body fats), carcass parts (Neck, wings,
breast thighs and drumsticks) and some drumstick traits (skin, muscle and bone) percentages.

Economic traits

Economic parameters of production including feed cost, income and returns per birds were calculated.
Economic efficiency is defined as net revenue (total revenue per chick (L.E.) - total costs per chick (L.E.)).
Relative economic efficiency was calculated assuming control treatment 100%.

Statistical Analysis

The collected data were subjected to two ways analysis of variance to detect effects of feed restriction (R)
and feed supplementations (F) and their interactions (R*F) using the general liner model (GLM) procedure
of SAS (SAS, 2002) according to the following model:

Yijk = pu + Ri + Fj + (R*F) ij + Sijk,

Where: Yijk = trait measured, u = Overall mean, Ri = feed restriction, i= (1,2), Fj = feed supplementation,

j= (1, 2, 3), (R*F) ij= interaction between feed restriction and feed supplementation, Zijk = experimental
random error.

In addition, data of all experimental treatments were subjected to detect differences between all
treatments and Duncan’s multiple range test (Duncan, 1955) was used to separate means when separation
was relevant. Statistical significance was accepted at probability level of (P<0.05).
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The growth performance traits of broiler chicks fasted from feed for 6hrs/ day during fifth to sixth weeks
of age and probiotic with enzymes preparation supplementation are shown in Tables (2 and 3).

Table (2): Effect of dietary treatments on live body weight (LBW), daily weight gain (DWG), daily
feed intake (DFI) and feed conversion ratio (FCR) within 5 - 6 weeks of age.

Feed Additive (F)

Item Feed Presented (R) None Zado® AmphiBactr Overall
Ad-Libitum 1550.05+38.97 1571.67+71.87 1532.13+54.71 1551.28
LBW (at 5 weeks) Restricted 1539.83+17.39 1548.01+30.01 1557.67+24.24 1548.50
Overall 1544.94 1559.83 1544.90
Ad-Libitum 2110.01459.54 2170.17488.95 2066.50+96.30 2115.56
LBW (at 6 weeks) Restricted 2039.67+£12.77 2083.01+44.93 2008.33+52.58 2043.67
Overall 2074.83 2126.58 2037.42
Ad-Libitum 80.01+4.77 85.46+7.19 76.30+6.68 80.58
DWG (5-6 weeks) Restricted 71.39+3.30 76.39+8.97 64.39+4.22 70.72
Overall 75.69 80.92 70.35
Ad-Libitum 152.52+10.87  146.60+9.34 143.96+8.83  147.69°
DFI (5-6 weeks) Restricted 119.43+3.42 128.79+1.76 135.42+4.67  127.88°
Overall 135.98 137.70 139.69
Ad-Libitum 1.90+0.06 1.74+0.09 1.93+0.14 1.86
FCR (5-6 weeks) Restricted 1.68+0.04 1.86+0.32 2.14+0.14 1.89
Overall 1.79 1.81 2.03
Probability
Trait R F R*F Trait R F R*F
LBW (at 5 weeks) NS NS NS DFI (5-6 weeks) 0.01 NS NS
LBW (at 6 weeks) NS NS NS FCR (5-6 weeks) NS NS NS
DWG (5-6 weeks) NS NS NS

Means within the same row or column with different superscripts are significantly different. NS = Non Significant

Live body weight (LBW) and daily weight gain (DWG):

The obtained data showed that there were insignificant differences in LBW and DWG among treatments
during the studied period (5-6 weeks). It is clear observed that the broiler chicks fed ad-libitum always had
insignificantly the highest LBW and DWG (at 6 weeks) of age, being 2115.56 and 80.58g, respectively.
While those fed restricted diet had the lowest insignificant LBW and DWG compared with those fed ad-
libitum basal diet and the corresponding values were (2043.67 and 70.72g.) respectively.

Regarding the effect of interaction on the LBW and DWG, the results showed that the chicks fed basal
diet (ad-libitum with Zado®) had the highest figures being (217.017 and 85.46g.) respectively, while those
fed restricted diet with Amphi B act had the lowest figures, being (2008.33 and 64.39g.) respectively
Besides, the differences between the two treatments were insignificant. Similar observations were reported
by Hassanien (2011) who found that feed restriction systems did significantly affect live body weight and
body weight gain. On the other hand, the obtained data disagree with those reported by other investigators,
Fanooci and Torki (2010) and Ibrahim and Al-Hammami (2005), concluded that body weight of fasting
broiler chicks (6 hours/ day fasting from 28-56 days of age) was depressed (P<0.05) at 5 weeks of age.
According to Mahmood et al. (2005) and Gous and Cherry (2004) growth slow period of birds exposed to
early feed restriction is typically followed by a rapid growth period when birds approach final growth stages.
Faster body weight gain compensates for delayed growth that took place through early phases of feed
restriction.

Daily feed intake (DFI) and Feed conversion ratio (FCR):

The results in Table (2) indicate that DFI per chick (5-6 weeks) were logically where the chicks fed ad-
libitum consumed significantly higher (P<0.05) feed than those fed restricted diets. The corresponding
figures were (147.69 versus 127.88 g/ c/ d) with significant differences between treatments. According to
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Scott et al. (1982) and Leeson and Summers (2005) birds have the ability to meet their energy requirements
to certain extent by increasing feed consumption.

In the same order, average DFI was not affected by supplementation of probiotic with enzymes
preparation (Zado® or Amphi B act) and the corresponding values were (135.98, 137.70 and 139.69 g/ ¢/ d)
when chicks fed diets supplemented with (None, Zado® or AmphiBact®) respectively. The effect of
interaction showed the same trend since chicks fed different dietary treatments reflected insignificant
differences in DFI and the overall mean were ranged between 152.52 and 119.43 (g/ ¢/ d) and the differences
were insignificant. Feed conversion ratio (FCR) showed that, feed restriction, probiotic with enzymes
supplementation or their interaction did not significantly affect feed conversion efficiency for all treatments.
Many results are partially in agreement with results of this study. Petek (2000), Ozkan et al. (2003) and
Hassanien and Elnagar (2011) reported that daily feed removal for 3, 4, 6 and 10h significantly reduced final
body weight but had insignificant effects on feed intake, feed efficiency and carcass characteristics.
Moreover, Saki (2005) and Khetani et al. (2008) concluded that body weight of broiler chicks at 42 days of
age, weight gain, feed intake and feed conversion ratio were not affected by limited time feeding and there
was any evidence of compensatory growth in the restricted birds.

On the other hand, Bruno et al. (2000), Lippens et al. (2000), Rincon and Leeson (2002) and Mansour et
al. (2004) found that, chicks subjected to feed restriction, generally had a potential to utilize feed efficiently,
because these birds tend to have relatively smaller body weights prior reaching market weight, therefore they
minimize their needs.

In addition, the inclusion of prebiotic, probiotic or enzyme mixture in broiler diets did not have a
significant effect on broiler performance, body weight gain, feed intake or feed conversion ratio [Biggs et al.
(2007), Midilli et al. (2008), Taherpour et al. (2009), Cox et al. (2010), Rodriguez et al. (2012), Salem et al.
(2012) and Elnagar (2012)].

Table (3): Effect of treatments on Performance index (P1), Production efficiency factor (PEF), Protein
conversion ratio (PCR) and Energy conversion ratio (ECR).

Feed Additive (F)

Item Feed Presented (R) None Zado® AmphiBactcr Overall
Ad-Libitum 112.86+£6.15 126.21+7.76 111.42+12.78 116.83
PI* Restricted 116.12+3.61 114.32+17.04  90.83+6.85  107.09
Overall 114.49 120.27 101.13
Ad-Libitum 322.47+17.59 320.63+22.18 318.35+36.53 333.82
PEF? Restricted 331.77+10.33 326.65+48.70 259.51+19.58 305.98
Overall 327.13 343.64 288.94
Ad-Libitum 0.41+0.01 0.34+0.01 0.38+0.02 0.38
PCR? (g protein/ g gain) Restricted 0.33+0.01 0.39+0.06 0.43+0.02 0.39
Overall 0.38 0.37 0.41
Ad-Libitum 6.58+0.22 5.52+0.29 6.13+0.45 6.08
ECR* (Kcal/ g gain) Restricted 5.35+0.15 6.22+1.01 6.87+0.46 6.15
Overall 5.96 5.87 6.50
Probability
Trait R F R*F Trait R F R*F
PI* NS NS NS PCR NS NS NS
PEF? NS NS NS ECR NS NS NS

Means within the same row or column with different superscripts are significantly different. NS = Non Significant, Sig. =
Significance, * (P<0.05), NS = Non-Significant, 1: North (1981), 2: Emmert (2000), 3: Calculated as (FCR * Crude
Protein %) / 100, 4: Calculated as (FCR * ME Kcal/ Kg diet) / 1000.

Performance index (PI) and production efficiency factor (PEF):

Table (3) showed the relationship between different treatments (feed restriction and probiotic
supplementation) and Pl or PEF. The obtained data showed that there were insignificant differences in Pl
and PEF during experimental period (5-6 weeks). Moreover, Pl and PEF values were insignificantly
decreased by feed restriction during experimental period. However, Pl decreased by 8.3% (116.83 versus
107.09) compared with that fed ad-libitum and PEF showed similar trend (333.82 versus 305.98). Besides,
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the differences between the two treatments were insignificant. Moreover, feeding diets supplemented with
Zado® (0.5 Kg/ ton) gave the highest Pl (120.27) or PEF (343.64) compared with other treatments (none or
AmphiBact®). On the same order, the lowest Pl (101.13) or PEF (288.94) were detected for the chicks fed
diets supplemented with AmphiBact® (0.5 Kg/ ton) and differences between treatments were insignificant.
Similar observations were reported by other investigators, Beshara et al. (2017) reported that feed restriction
and supplementation diet with 0.4g probiotics/ Kg had beneficial effects on health and performance index
under environmental Egyptian condition. Also, Abdel-Azeem et al. (2009) found an improvement in the
performance index for rabbits fed diets supplemented with Bio plus (probiotic).

Protein conversion ratio (PCR) and Energy conversion ratio (ECR):

The effect of different dietary treatments (feed restriction, probiotic with enzymes supplementation and
their interaction) on PCR and ECR in broiler chicks was shown in Table (3). The obtained data showed that
there were insignificant differences in PCR and ECR among treatments during the studied period (5-6
weeks). PCR values ranged between 0.33 and 0.43, while ECR values ranged between 5.35 and 6.87 and
broiler chicks fed restricted diet without supplementation gave the lowest figure while, chicks fed restricted
diet with AmphiBact® supplementation had the highest figures and differences among treatments were
insignificant.

Carcass characteristics (edible and inedible parts):
The effects of the experimental treatments on the carcass characteristics, carcass edible and inedible parts

are listed in Tables (4 and 5).

Table (4): Effect of dietary treatments on carcass edible parts.

Feed Additive (F)

Item Feed Presented (R) None Zado® AmphiBact® Overall
Ad-Libitum 72.75+1.10 74.77+0.68 75.14+0.43 74.22%
Dressed carcass% Restricted 72.87+.0.42 72.80+0.25 72.14+0.88 72.60°
Overall 72.81 73.78 73.64
Ad-Libitum 2.17+0.10 1.97+0.09 1.90+0.22 2.01
Liver% Restricted 2.01+0.05 2.15+0.25 2.01+0.05 2.06
Overall 2.09 2.06 1.95
Ad-Libitum 1.57+0.08 1.27+0.07 1.36+0.11 1.40
Gizzard% Restricted 1.53+0.09 1.66+0.12 1.61+0.13 1.60
Overall 1.55 1.46 1.48
Ad-Libitum 0.59+0.04 0.50+0.02 0.49+0.03 0.53
Heart% Restricted 0.48+0.03 0.51+0.06 0.64+0.06 0.54
Overall 0.53 0.50 0.57
Ad-Libitum 4.33+0.09 3.74+0.17 3.74+0.16 3.94
Giblets%* Restricted 4.03+0.10 4.32+0.24 4.27+0.18 4.20
Overall 4.18 4.03 4.00
Ad-Libitum 77.09+1.19 78.51+0.79 78.89+0.27 78.16
Total edible Parts%o# Restricted 76.90+0.32 77.12+0.53 76.41+1.05 76.81
Overall 76.99 77.82 77.65
Probability
Trait R F R*F Trait R F R*F
Dressed carcass% 0.01 NS NS Heart% NS NS NS
Liver% NS NS NS Giblets%* NS NS NS
Gizzard% NS NS NS Total edible%# NS NS NS

Means within the same row or column with different superscripts are significantly different. NS = Non Significant,
* Giblets = Liver + Gizzard + Heart, # Total edible Parts = (dressed carcass + giblets).

The results in Table (4) show the relationship between dietary treatments and carcass edible parts. The
percentages of dressed carcass for broiler chicks fed ad-libitum reflected significant differences than those in
restricted feed.

The corresponding figures were 74.22 versus 72.60% with significant difference, these results agreed
with Boostani et al. (2010) who reported that, the effect of feed restriction on carcass show that yield of
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R21-35d birds was lower as compared to the control treatment (P<0.05). While percentages of liver, gizzard,
heart, giblets and total edible parts were almost the same when broiler chicks fed ad-libitum versus restricted
fed and the corresponding values were 3.94 versus 4.20 for giblets% and 78.16 versus 76.81 for total edible
parts%, respectively and differences were insignificant. Similar observation was reported by other
investigators, Palo et al. (1995), Mansour et al. (2004) and Hassanien and Elnager (2011). These authors
concluded that restricting feed had no effects on carcass traits and relative weights of body organs. In the
same order, present results illustrate no significant differences in carcass edible parts of broiler chickens in
relation to feed supplementation of probiotic with enzymes preparations (Zado® or AmphiBact®). The
corresponding values for dressed carcass% ranged between 72.81 and 73.78%, while total edible parts%
ranged between 76.99 and 77.82%. Similar observation has been reported by SayyaZadoeh et al. (2006),
Sherif (2009) and Elnagar (2012). They concluded that the addition of either enzyme mixture, commercial
probiotic or their combination had no significant effect on the percentage of dressing, gizzard, heart, liver or
abdominal fat.

Table (5) shows the effect of feed restriction and probiotic with enzymes preparation supplementation on
carcass inedible parts for the chicks at the end of 6 weeks of age. Different experimental treatments had no
significant effect on studied parameters (blood, feather, head, feet, viscera, body fats and total inedible parts)
percentages.

Table (5): Effect of dietary treatments on carcass inedible parts.
Feed Additive (F)

Item Feed Presented (R) None Zado® AmphiBact® Overall
Ad-Libitum 2.57+0.40 3.23+0.31 4.05+0.46 3.28
Blood% Restricted 3.92+0.58 3.59+0.58 3.34+0.21 3.62
Overall 3.25 3.41 3.69
Ad-Libitum 3.59+0.10 2.82+0.72 3.55+0.19 3.32
Feather% Restricted 2.98+0.57 3.17+£0.81 3.92+0.48 3.36
Overall 3.28 2.99 3.73
Ad-Libitum 2.13+0.13 2.32+0.17 2.10+0.05 2.18
Head% Restricted 2.35+0.09 2.14+0.09 2.51+0.08 2.33
Overall 2.24 2.23 2.31
Ad-Libitum 4.15+0.31 3.78+0.16 3.62+0.33 3.85
Feet% Restricted 4.17+0.10 0.59+0.04 4.41+0.32 4.22
Overall 4.16 3.93 4.01
Ad-Libitum 7.66+0.96 7.36+0.97 6.06+0.49 7.03
Viscera% Restricted 6.97+0.39 4.09+0.29 6.37+0.61 6.64
Overall 7.32 6.97 6.22
Ad-Libitum 2.79+0.74 1.96+0.27 1.71+0.40 2.15
Body fats%* Restricted 2.68+0.55 3.28+0.21 3.01+0.91 2.99
Overall 2.74 2.62 2.36
Ad-Libitum 22.90+1.19 21.48+0.79 21.10+0.27 21.83
Total inedible Parts% Restricted 23.09+0.32 22.87+0.53 23.58+1.05 23.18
Overall 23.00 22.17 22.34
Probability
Trait R F R*F Trait R F R*F
Blood% NS NS NS Viscera% NS NS NS
Feather% NS NS NS Body fats%* NS NS NS
Head% NS NS NS Total inedible% NS NS NS
Feet% NS NS NS

Means within the same row or column with different superscripts are significantly different. NS = Non Significant.

*Bodys fats = Abdominal fat + Gizzard fat + Heart fat.

The corresponding values for body fats percentages ranged between 1.71 and 3.28%, while total inedible
parts percentage ranged between 21.10 and 23.58% and the differences were insignificant. Similar
observations have been reported by Lebbie et al. (1980) and Mansour et al. (2004) as they suggested the
absence of any significant differences in fat deposition between birds on ad-libitum and 90 or 85% of ad-
libitum, due to excessive metabolizable energy intake in regard to normal requirements.
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Carcass cuts and drumstick traits:

Effect of different dietary treatments (feed restriction, probiotic with enzyme supplementation and their
interaction) on relative weights of carcass cuts of broiler chicks are presented in Table (6). Most of studied
traits (i.e. wings, breast, thighs and drumsticks, percentages) were not significantly affected by the
treatments.

The corresponding values ranged between (9.70 and 10.62) for wings%; while ranged between (39.10
and 42.50) for breast%,; ranged between (27.63 and 29.19) for thigh% and ranged between (12.90 and 13.89)
for drumstick%, however, the differences were insignificant. Results agree with those obtained by El-
Sagheer and Makled (2005) who found that no significant differences in the percentages of femurs, breast,
wings and breast were observed between full-fed and all restricted broilers.

Table (6): Effect of dietary treatments on carcass cuts.

Feed Additive (F)

Item Feed Presented (R) None Zado® AmphiBact® Overall
Ad-Libitum 6.28+0.59 6.46+0.14 6.68+0.40 6.47°
Neck% Restricted 8.16+0.66 7.71+0.74 7.56+0.40 7.81°
Overall 7.22 7.08 7.12
Ad-Libitum 10.01+0.30 9.70+0.24 10.11+0.14 9.94
Wings% Restricted 10.62+0.49 10.51+0.30 10.28+0.41 10.47
Overall 10.32 10.11 10.20
Ad-Libitum 41.75+2.40 41.88+0.65 42.50+0.78 42.04
Breast% Restricted 39.12+0.47 39.67+1.08 39.10+1.07 39.29
Overall 40.43 40.77 40.80
Ad-Libitum 28.42+0.95 28.10+0.21 27.63+0.49 28.05
Thighs% Restricted 29.19+1.18 28.73+0.36 29.16+1.17 29.02
Overall 28.80 28.41 28.39
Ad-Libitum 13.52+1.05 13.85+0.49 13.07+0.22 13.48
Drumsticks% Restricted 12.90+0.53 13.37+0.44 13.89+0.21 13.39
Overall 13.21 13.61 13.48
Ad-Libitum 10.65+1.42 10.12+1.30 9.37+1.06 10.05
Drumstick skin% Restricted 8.52+0.97 11.97+1.35 9.97+1.80 10.15
Overall 9.59 11.04 9.67
Ad-Libitum 66.05+1.50 68.21+1.22 68.70+0.92 67.65
Drumstick muscle% Restricted 67.19+0.84 63.98+1.08 67.24+1.40 66.14
Overall 66.62 66.10 67.97
Ad-Libitum 23.29+1.52 21.65+0.33 21.92+1.86 22.29
Drumstick bone% Restricted 24.28+0.23 24.04+0.42 22.78+0.49 23.70
Overall 23.78 22.84 22.35
Probability
Trait R F R*F Trait R F R*F
Neck% 0.01 NS NS Drumsticks% NS NS NS
Wings% NS NS NS  Drumstick skin% NS NS NS
Breast% NS NS NS Drumstick muscle% NS NS NS
Thighs% NS NS NS  Drumstick bone% NS NS NS

Means within the same row or column with different superscripts are significantly different. NS = Non Significant

Dietary treatments had no influence on drumstick traits; data showed that there was no significant
difference between treatments in drumstick (skin, muscle and bone) percentage, Table (6). Drumstick skin%
ranged between 8.52 and 11.97; while muscle% ranged between 63.98 and 68.70 and bone% ranged between
21.65 and 24.28 with no significant differences between treatments.

Economic evaluation:
Data for economic evaluation are summarized in Table (7). Results of economic efficiency and relative
economic efficiency estimated for experimental diets are based on recent local market prices for feed
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ingredients and selling price of live broiler chicks. Chicks fed diets supplemented with (Zado®, 0.5 Kg/ ton)
in ad-libitum or restricted regime had the best relative economic efficiency values being 120.14 and
124.76%, respectively.

On the other hand, mean economic efficiency of all restricted-fed groups increased relatively about 3% as
compared with the ad-libitum groups. Similar observations were reported by Sagheer and Makled (2005)
who reported that, the removal of feed for 6 hours per day recorded better economically efficient values as
compared with other restricted fed groups. Alternatively, El-Deek et al. (2013) found that the highest
economic efficiency value was recorded with group fed diet supplemented with probiotic.

Table (7): Effect of dietary treatments on economic traits.
Dietary Treatments

ltem Ad-Libitum Feeding Restricted Feeding
No-  Zado 0.5 AmphiBact No - Zado 0.5 AmphiBact
Additive Kg/ Ton 0.5 Kg/ Ton Additive Kg/ Ton 0.5 Kg/ Ton
. 1.06 1.02 1.01 0.84 0.90 0.94
Average feed consumption (Kg) 57 1006 006 +0.02 +0.01 +0.03
Total cost* (LE 4653  46.88 45.80 44.81 44.65 44.56
otal cost* (LE) +107 208 +1.54 +0.33 +0.34 +151
6.78 6.58 6.49 5.31 5.78 6.10
Feed cost (LE) +0.48  +0.41 +0.39 +0.15 +0.07 +0.21
. . 211 217 2.06 2.04 2.08 2.01
Live body weight (Kg) +0.06  +0.08 +0.09 +0.01 +0.04 +0.05
. 5275  54.25 51.66 50.99 52.07 50.21
Total return” (LE) +148 222  #2.40 +0.31 +1.12 +1.31
6.21 7.37 5.86 6.18 7.42 5.65
Net return (LE) +049  $097  +0.99 +0.45 +0.95 +0.55
c - offici 1329 1597 1257 13.82 16.59 12.87
conomic etriciency +0.83 243 +1.88 +1.09 +2.09 +1.56
Relative economic efficiency 100.00 120.14 94.55 103.97 124.76 96.79
Mean economic efficiency 104.89 (100%) 108.50 (103%)

* Calculated as of price of chickens at trial start point (5 weeks of age).
# According to the local price of Kg LBW, which was 25.00 L.E.

CONCLUSION

Based on results of the current study, it would be concluded that supplementing broiler chicks under ad-
libitum or restricted-fed regime with (Zado®, 0.5 Kg/ ton) could improve performance and economic
efficiency, during 5-6 weeks of age.
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