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Abstract: The aim of this study was to investigate the response of broilers fed on test diets contain-
ing non-antibiotic growth promoters; Probiotic (Bio Plus 2B), Prebiotic (Techno Mos), Synbiotic,
and medicinal herbs (Mixture of Origanum majorana, Foeniculum vulgare, and Carum carvi in ra-
tio 1:1:1), each within two dietary protein levels (normal and low), on these broiler performance.
The study was carried out at the Poultry Research Center, Faculty of Agriculture; Alexandria Uni-
versity, Egypt. The experimental period lasted for 42 days. A total number of 500 days from Cobb
broiler chicks, with similar average live body weight, were randomly distributed into 10 treatments.
Each treatment comprised of 5 replicates of 10 chicks each. Ten experimental diets were formulated
to be approximately isocaloric and cover all nutrients required for broiler throughout two stages of
growth periods, starter diets (1 - 21) and finisher diets (22 - 42) days of age. Ten experimental diets
were consisting of two levels of crude protein (recommended or low (85% of recommended)) and
five feed-additive programmes (control, probiotic, prebiotic, synbiotic and medicinal plants). In
general, feeding broiler lower crude protein levels (-10% of NRC) resulted in poorer growth per-
formance, which was partially compensated with the non-antibiotic additives. Among the additives,
synbiotic had positively significant effects on FCR, BW.
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INTRODUCTION tive impact on the environment (Barton, 2000;
Hinton, Kaukas, & Linton, 1986).

Feeding on sub-therapeutic levels of antibiotics

have been historically a common practice in
some sectors of the commercial broiler industry
in order to promote growth performance, pro-
tect overall flock health, and prevent diseases
(Goodarzi, Landy, & Nanekarani, 2013). How-
ever, the repeated use of antibiotics in poultry
diets has resulted in severe problems such as
higher resistance of pathogen to antibiotics,
imbalance of normal microflora in the gut, re-
duction in beneficial intestinal microflora, and
accumulation of antibiotics residue in animal
products and consequently increasing the nega-

As Barton (2000) reported, the emergence of
antibiotic resistance is closely related to the
amount of antibiotic residues in the environ-
ment, as the resistance to antibiotics is increas-
ing due to the misuse of antibiotics as growth
promoters (AGP) in animal feeds as well as the
treatment of humans and animals (Goodarzi et
al., 2013). The European Union recently has
released a report concluding that about 25,000
patients die each year from infections caused
by drug-resistant bacteria, which is equivalent
to €1.5 billion of medical healthcare costs
(Salim et al., 2013; Ziggers, 2011). Such data
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indicates the seriousness of the problem
throughout the globe and explains why many
countries world-wide have banned antibiotic
usage in livestock feeds.

Beneficial effects of dietary additives such as
probiotics, prebiotics and organic acids, on the
energy and protein utilization of poultry have
been reported (Angel, Dalloul, & Doerr, 2005;
Pirgozliev, Murphy, Owens, George, &
McCann, 2008; Samarasinghe, Wenk, Silva, &
Gunasekera, 2003; Yang et al., 2008). It has
also been suggested that feed additives may be
more efficient when low nutrient diets are fed.
Generally, low density diets are more profita-
ble and resulted in less environmental pollution
problems. In recent years, the high price of pro-
tein sources as well as environmental concerns
related to high nitrogen excretion have resulted
in increasing interest for using low protein di-
ets in poultry production (Torres-Rodriguez et
al., 2005). Considering the positive effects of
probiotics, prebiotics and organic acids on pro-
tein utilization, using low protein diets supple-
mented with these additives in broiler nutrition
may be practical. In this regard, Angel et al.
(2005) reported that feeding on low nutrient
diets resulted in poorer performance, but die-
tary inclusion of probiotics helped the birds to
overcome this negative effect by improving
nutrient retention. Moreover, it has been re-
ported that probiotics, prebiotics, and organic
acids have positive effects on the immunity
system (Huang et al., 2007; SA, El-Sanhoury,
El-Mednay, & Abdel-Azeem, 2008; Zulkifli,
Abdullah, Azrin, & Ho, 2000). However, there
are only a few comparative reports on the ef-
fects of probiotics, prebiotics and organic acids
on performance, immunity and the intestinal
morphology of broilers fed on different levels
of protein. Consequently, the current study was
designed to investigate the response of broilers
to diets supplemented with non-antibiotic
growth promoters (probiotic (BioPlus 2B),
prebiotic (TechnoMos), symbiotic, and medici-
nal herbs (Mixture of Origanum majorana,
Foeniculum vulgare and Carum carvi in ratio

1:1:1), within two dietary protein levels (nor-
mal and low), on the Performance of Broilers.

MATERIALS AND METHODS

This study was conducted at Poultry Research
Center, Faculty of Agriculture, Alexandria
University. The experimental work was carried
out at the broiler Production Unit, the current
study was designed to investigate the response
of broilers fed on test diets containing non-
antibiotic growth promoters (probiotic (BioPlus
2B), prebiotic (TechnoMos), Synbiotic, and
medicinal herbs (Mixture of Origanum ma-
jorana, Foeniculum vulgare and Carum carvi
in ratio 1:1:1), within two dietary protein levels
(normal and low), on broiler performance .

(Probiotic (BioPlus 2B) and prebiotic (Tech-
noMos) were purchased from the local market
which were German originated products and
imported within the same production season,
and the medicinal herbs (Mixture of Origanum
majorana, Foeniculum vulgare and Carum
carvi in ratio 1:1:1) was purchased from the
local market, and a sample was utilized for fur-
ther chemical evaluation.

Additives (probiotic, prebiotic and Herbs).
All additives were commercial products in
powder form and added to the diets according
to the levels recommended by the manufactur-
ers. Additives and their dosages were:

Probiotic (BioPlus 2B):

Mixture of Bacillus licheniformis spores and
Bacillus subitlis spores (DSM5750) in ratio
1:1, at 1g/kg of the starter and finisher diets.

Prebiotic, TechnoMos:

Biological active materials from the cell wall,
fractions of Saccharomyces cerevisiae rich in
1,3 B-glucans and mannans 1000g, contains

Total Glucans 24%
B-glucans 20%
a-glucans and free

glucans 4%
Total mannans: 18%
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Synbiotic: (Mixture of Probiotic and Prebiotic
inratio 1:1).

Herbs:

(Mixture of Origanum majorana, Foeniculum
vulgare and Carum carvi in ratio 1:1:1).

Experimental diets

This experiment was designed in a 2 x 5 facto-
rial arrangement with two levels of dietary
crude protein (CP) and a four feed-additive
programmer. The two levels of protein were
the recommended: 230 and 200 g CP/kg for
starter and finisher diets, respectively (Council,
1994), and low levels: 195 and 170 g CP/kg for
starter and finisher diets, respectively. The
feed-additive programmer was as follows:

1. The basal diet without any feed additive
served as the control.

2. The basal diet supplemented with probiotic
(1g/Kg).

3. The basal diet supplemented with prebiotic
(1g/Kg).

4. The basal diet supplemented with probiotic
and prebiotic (Synbiotic) (1g/Kg).

5. The basal diet supplemented with medicinal
herb (1.5g/Kg).

The compositions of the experimental diets are
presented in Table 1.

Table (1). Composition and Calculated Analysis of the basal Experimental Diets (g/kg).

Experimental diets

Ingredients,% Starter 1 to 21 Day

Grower 21 to 42 day

Recommended Recommended Low
Protein Protein Protein Protein

Yellow Corn 552.00 660.00 600.00 706.00
Soybean Meal 44% 310.00 230.00 262.00 190.00
Corn Gluten Meal 80.00 60.00 80.00 50.00
Di-calcium phos- 15.00 15.00 15.00 16.00
phate
Lime stone 13.00 14.00 13.00 13.00
Salt (NaCl) 35 4.5 3.5 3.5
Veg. oil 20.00 10.00 20.00 15.00
L-lysine 0.00 1.52 0.20 2.00
DL-Methionine 1.58 2.00 1.95 2.25
Premix * 3.00 3.00 3.00 3.00
Total 1000 1000 1000 1000
Calculated analysis
Crude Protein 0/}0] 23.46 19.2 21.3 17.4
M.E. (kcal/ kg) 3149 3156 3285 3297
C/P 134 164 154 189
Fat 5.8 7.20 6.4 7.8
Crude Fiber, % 2.44 2.9 2.63 3.1
Calcium, % 1.02 1.07 0.98 1.03
Phosphorus 0.50 0.50 0.50 0.50
Methionine % 0.45 0.46 0.43 0.42
Lysine % 1.19 1.18 1.07 1.05

* premix each kg contain vit. A (12 M.L1.U.), vit. D3 (3 U.L.U.), vit. E (10g), vit. K2 (1g), vit. B1 (1g), vit. B2 (5g), vit. B6 (1.5g), vit.
B12 (10g), Pantathenic acid (10g), Nicotinic acid (20g), Folic acid (1000 mg), Biotin (100g), Choline chloride (500g), Copper (15g),
Iodine (9g), Iron (35g), Manganese (66g), Zinc (66g), Selenium (30g).
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The 2 levels of CP were the (Council, 1994) -
recommended level (23 % CP, for the starter
and %21 grower diets, respectively) or the low
level (19 % CP for the starter and %17 finisher
diets, respectively).

The starter and grower diets in mash form were
fed from 1 to 21 d and 22 to 42 d of age, re-
spectively.

Statistical Analysis:

Data from all response variables were subject-
ed to one analysis of variance applying SAS
program (SAS, 2008) using General Linear
Model (GLM). Significant differences among
treatment means were separated using Dun-
can’s multiple range procedure (Duncan, 1955)
at 0.05, 0.01 and 0.001 probabilities.

The statistical model used was as follows:
Yijk=p + Si + Jj+ (S))ij + eijkl
Where:

Yijk= Observed value of the dependent varia-
ble.

pn = Overall mean.
Si = Effect of protein level.
Jj = Effect of feed additives inclusion.

(S))1 j=Interaction between protein level and
feed additives inclusion.

eijjkl = The experimental random error.
RESULTS AND DISCUSSION

Performance traits:

Live Body Weight

The average live body weights of broilers
throughout the six weeks experimental period
as affected by different dietary additives under
two levels of protein are presented in Table (2).
It is clearly shown that no significant differ-

ences in body weight could be detected in ini-
tial body weight at day one of age. The interac-
tion effect between the different additives and
the two levels of protein started to show at two
weeks of age with the probiotic and synbiotic
treatments under the recommended level of
protein having the highest body weights with a
5.1 and 2.6% increase compared to the control
treatment under the recommended protein level
(p < 0.001), respectively. Lowest live body
weight was observed with the prebiotic treat-
ment under the low level of protein with a re-
duction of 21.7% compared to the control
treatment under the recommended level of pro-
tein and 7.5% compared to the control treat-
ment under the low level of protein (p< 0.001).
These effects were sustained to the end of the
experimental period. At 6 weeks of age, the
highest body weights were observed under the
herb, synbiotic and probiotic treatments under
the recommended level of protein with 4.9, 4.7
and 4.5% increases compared to the control
treatment under the recommended level of pro-
tein, respectively (p< 0.05). At the end of the
experiment period, the lowest body weight was
observed with the probiotic treatment under the
low level of protein with a reduction of 4.49%
compared to the control treatment under the
recommended level of protein, and 1.4% com-
pared to the control treatment under the low
level of protein (p< 0.05).

Effects of different levels of protein on live
body weight regardless of feed additives are
presented in Table (2). After only one week of
treatment, the effect of low protein level was
observed and sustained until the end of the ex-
perimental period. Low protein levels signifi-
cantly reduced live body weight by 5.5, 19.4,
24, 39, 45.8 and 43.6% compared to the rec-
ommended protein treatment throughout the 6
weeks experimental period, respectively
(p<0.001).

Effects of different feed additives on live body
weight regardless of protein levels are present-
ed in Table (2). Different feed additives effects
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started to show from the second week of age.
By the end of the experimental period, different
feed additives increased live body weight to
reach 103, 102, 105 and 103% of control val-
ues with the probiotic, prebiotic, symbiotic,
and herb treatments, respectively (p<0.05).

(SM Kabir, 2009; Torres-Rodriguez et al.,
2007) reported that administration of probiotic
to turkeys increased the average daily gain and
market body weight, representing an economic
alternative to improve turkey production. How-
ever, (Aksu, Esenbuga, & Macit, 2006; SM
Kabir, 2009) used Saccharomyces cerevisiae as
a dietary probiotic to assess performance and
found no overall weight gain difference. Probi-
otic is a generic term, and products can contain
yeast cells, bacterial cultures, or both that stim-
ulate microorganisms capable of modifying the
gastrointestinal environment to favor health
status and improve feed efficiency (Dierick,
1989; SM Kabir, 2009). Several studies report-
ed that probiotics have beneficial effects on
growth performance (Apata, 2008; Awad,
Ghareeb, Abdel-Raheem, & Bohm, 2009;
Dizaji, Hejazi, & Zakeri, 2012; SML Kabir,
Rahman, Rahman, Rahman, & Ahmed, 2004;
Khaksefidi &  Ghoorchi, 2006; Kralik,
Milakovi¢, & Ivankovi¢, 2004; Mountzouris et
al., 2007; Sen et al., 2012; Shim et al., 2010;
Solis de los Santos et al., 2005).
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Table (2). Effect of protein level and non- antibiotic feed additives and their interaction on body weight at different ages of broilers.

Body weight Bod Body weight d Body weight Body weight d Body weight Body weight
y weig y y weig y weig y weig y weig y weig
Protein level Additives dl1 weight 14 d21 28 d3s d42
d7
Interaction Effect
Control 4036 +£0.61 169.36 +£228 438.20° +£7.47 838.28° 854 1438.88° £14.06 2060.84° +£36.66 2508.48°  +£5945
Probiotic 4032 +046 16428 +£2.18 460.68° +6.77 880.24* +12.70 1486.28" +17.57 2066.80° +3426 2621.12°  +28.03
Recommended Prebiotic 4040 +0.38 170.60 +2.60 44484 +450 815.68° +14.79 1411.44° +13.13 2005.46° +£36.89 2556.58°  +2922
Synbiotic 4032 +£0.39 169.84 +237 449.64° +8.16 85628 +14.78 1474.80° +17.32 2051.72% +£22.81 2625.96°  +31.26
Herb 40.84 +0.54 16744 +£296 44380 +£8.19 857.88° +£12.53 1487.76" +16.59 2119.96* +38.73 2630.52°  +40.63
Control 40.72 +0.68 15840 +129 371.08° £6.69 662.32° +£6.14 924.00° +13.40 1169.12° +28.36 144528%  +£3996
Probiotic 40.50 +057 159.62 +1.16 347.62%° +6.09 648.12° +£122 877.83¢ +£14.03 1100.50 +£24.95 1425.46° +63.23
Low Prebiotic 4048 +0.40 158.08 +£1.60 343.32° +£5.18 641.80% +£9.79 874.44% +1531 1104.68% +£26.13 1478.56%  +£31.61
Synbiotic 39.64 +052 161.16 +122 362.68% +597 65440 +870 880.00% +17.00 1085.21° +16.57 1493.08°  +34.05
Herb 40.88 +052 157.6 +5428 376.88° £5.62 620.96° +8.06 894.60¢ £20.09 1121.28% +33.12 1456.32%  +46.75
Main Effects of Protein Level
Recommended — 40.44 +0.21 168.30° +1.11 447.43* +£321 849.67° +£5.98 1459.8° +£7.46 2061.40° + 1544 258879  +17.98
Protein Low 4044 +024 158.98° +£120 36041° +£2.86 64550° +422 89027° +731 1116.54° +£11.96 1459.75°  +19.63
Main Effects of Feed Additives
Control 40.54 +£0.45 163.88 +1.52 404.64° +6.90 750307 +13.60 1181.44% +38.01 1614.98° +67.70 1976.88°  +83.81
Probiotic 4040 +036 162.01 +£1.28 40530® +£9.32 766.55° +18.89 1188.27* £4530 1593.51®° +72.84 203549  +£92.63
Additives Prebiotic 4044  +£027 16434 +£1.76 394.08° +£8.00 728.74° +£1521 1142.94° +£39.63 1545.88° +68.68 200657  +80.65
Synbiotic 39.98  £0.32 165.50 +1.45 406.16° +7.97 755.34® +£16.73 1177.40° £44.15 157833 +71.13 2071.08°  +84.87
Herb 40.86 +£0.37 162.56 +3.13  41034* +6.85 739.42° +£18.46 1191.18® £4428 1620.62° +75.66 2043.42®°  +8929
ANOVA
S.0.V

Pr x Add NS NS sk * * *

Protein (PI') NS KKk KKk skekk skekk kksk kksk

Additives (Add) NS NS * * * *

a,b,c,.. Means with different superscripts in certain column for each effect at certain age are significantly different (P < 0.05)

NS= Non- significant. (* P <0.05)

(**P<0.01) (*¥***P<0.001).
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Live Body Weight Gain

The body weight gain of broilers throughout
the six weeks experimental period as affected
by different dietary additives under two levels
of protein are presented in Table (3).
There were no significant differences in body
weight gain from day one till the first week of
age. During the second week of age, the high-
est body weight gain was observed with the
probiotic treatment under the recommended
level of protein with an increase of 10.3%
compared to the control treatment under the
same level of protein (p<0.01). Lowest body
weight gain at the same age was observed with
the prebiotic treatment under the low level of
protein with a decrease of 31.1% compared to
the control treatment under the recommended
level of protein, and 12.9% compared to the
control treatment under the low level of protein
(p< 0.01). At 6 weeks of age, the highest body
weight gain was observed under the synbiotic
treatment under the recommended level of pro-
tein with 4.9% increase compared to the con-
trol treatment under the same level of protein,
(p< 0.05). At the end of the experiment period,
the lowest body weight gain was observed with
the control treatment under the low level of
protein with a reduction of 43% compared to
the control treatment under the recommended
level of protein (p< 0.05). Overall the whole
experimental period, the highest body weight
gain was observed with the herb treatment un-
der the recommended level of protein, and the
lowest with the probiotic treatment under the
low level of protein (p< 0.05).

Effects of different levels of protein on body
weight gain regardless of feed additives are
presented in Table (3). After only one week of
treatment, the effect of low protein level was
observed and sustained to the end of the exper-
imental period. Low protein level significantly
reduced body weight gain to reach 93, 72.6,
70.5, 40, 37.7 and 69.2% of the recommended
protein treatment values throughout the 6
weeks experimental period, respectively
(p<0.001). Over all the experimental period,

the gain under the low level of protein was
lower than the gain obtained with the recom-
mended level of protein by 44% (p<0.001).

Effects of different feed additives on body
weight gain regardless of protein levels are
presented in Table (3). Different feed additives
did not show significant effects except at the
end of experimental period. By 6 weeks of age,
different feed additives increased body weight
gain to reach 137, 127.5, 135.6 and 117% of
control with the probiotic, prebiotic, symbiotic,
and herb treatments, respectively (p<0.001).
Over the whole experimental period, the high-
est gain was obtained with the synbiotic treat-
ment (p<0.01).

© 2018 The Author(s). This open access article is distributed under a CC BY-NC 4.0 license.
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Table (3). Effect of protein level and non- antibiotic feed additives and their interaction on body weight gain at different ages of broiler

Protein Additives Body weight Body weight Body weight Body weight gain Body weight Bodyweight gain  Body weight gain Over
gaind 1-7 gaind 7-14 gaind 14-21 d21-28 gain d 28-35 d 35-42 All
Interaction Effect
Control 129.0 +£222  268.84" +7.65 400.08° +9.18 600.60° =£16.55 621.96° +33.96 446.48° +3555 2468.12°  +59.60
Probiotic 123.96 +2.40 296.40° +7.13 41956 +11.49 606.04° +24.08 580.52° +£32.03 554.32% +27.74 2580.80®  +28.14
Recommended Prebiotic 13020 +£2.64 27424 +£498 370.84° +£16.76 595.76° +£17.11 588.66° +33.11 551.12° +£34.15 251621°  +29.09
Synbiotic 129.52 +£220 279.80° +£7.19 406.96° +14.63 618.20° +16.78 576.92° +26.03 568.92° +£32.80 2585.64°  +31.32
Herb 126.60 +£2.76 27636™ +8.07 414.08" +14.18 629.88* +19.81 632.16° +41.84 510.56° +£23.62 2589.68*  +41.02
Control 117.68 +1.42 212.68° +6.74 291.24% £10.70 261.68° +13.69 245.12° +£2038 276.16° +£29.40 1404.56°  +40.10
Probiotic 121.70 +£225 193580 +7.82 293.16° +£14.86 228.45% +14.63 218.709 +£2028 434.87° +46.03 1389.017 +£59.82
Low Prebiotic 117.60 +£1.51 18524% +496 29848 £12.56 232.64° +17.17 23024 +16.06 373.88° +£23.17 1438.08°¢ +£31.62
Synbiotic 121.52 £1.30 201529 +6.08 291.72% £11.77 225.60° +14.75 208.58° +12.76 407.87% +£28.10 1453509 +£33.89
Herb 116.80 +5.47 219.20° +6.02 244.08° +10.83 273.64° +21.66 226.68° +17.32 335047 +£2033 141544  +4685

Main Effects of Protein Level

Recommended 127.85" +1.10 279.12* +3.22  402.30° +6.13 610.09° +£847 600.13" +15.0 526.08" =+ 1423 254835° +18.03

Protein Low 119.04° +1.27 202.51° +3.01 283.66° +5.66 244.53° +7.54 226.06° +7.82 364.65° +1432 1420.10° +19.24
Main Effects of Feed Additives
Control 12334 +£1.53 240.76 +6.44 34566 +1044 431.14 +£2644 43354 +£3329 361.32° +£25.87 1936.34°  +83.87
Probiotic 122.85 +1.63 246.04 +9.07 357.65 +12.99 421.10 +30.66 40330 =+3224 49581° +27.71 1997.06®  +91.85
Additives Prebiotic 123.90 +1.75 229.74 +724 33466 +11.58 41420 +£2857 40579 =+31.49 460.69° +23.96 1966.14°  +80.65
Synbiotic 125.52 +£1.39 240.66 +727 34934 +1241 42190 +£30.14 396.51 +£30.28 490.04° +£24.39 2031.12°  +84.81
Herb 12170 +£3.11 24778 +6.44  329.08 +1501 451.76 +£2930 42942 +36.62 422.80° +19.87 2002.56®  +89.35
ANOVA
S.0.V
PI'XAdd NS kk *k * * * *
Protein (PI') kskk *kskk skskk skkk skskk *kkk kskk
Additives (Add) NS NS NS NS NS ok *
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Feed Intake

The feed intake of broilers throughout the six
weeks experimental period as affected by dif-
ferent dietary additives under two levels of pro-
tein are presented in Table (4). Effects of dif-
ferent additives under the two levels of protein
fluctuated throughout the experimental period
with the control group under the recommended
protein level consuming highest amounts of
food. By the end of the experimental period,
the lowest feed was consumed by the herb
treated group under the low level of protein
representing 46% of feed consumed by the
control group under the recommended level of
protein, and 71% of feed consumed by the con-
trol group under the low level of protein
(p<0.001). Over all the experimental period,
the highest amount of food was consumed by
the control treatment under the recommended
level of protein and the lowest by the probiotic
treatment under the low level of protein
(p<0.001).

Effects of different levels of protein on feed
intake regardless of feed additives are present-
ed in Table (4). After only one week of treat-
ment, the effect of low protein level was ob-
served and sustained to the end of the experi-
mental period. Low protein level significantly
reduced feed intake to reach 83, 86, 87, 74, 58
and 58% of the recommended protein treatment
values throughout the 6 weeks experimental
period, respectively (p<0.001). Over the whole
experimental period, the low protein groups
consumed 68% of the feed consumed by the
recommended protein groups (p<0.001).

Effects of different feed additives on feed in-
take regardless of protein levels are presented
in Table (4). At the end of the experimental
grower period (35-42 d), different feed addi-
tives of probiotic, prebiotic, symbiotic or herbs
reduced the amount of feed intake to reach 94,
85, 85 and 85% of that of the control group,
respectively. Over all the experimental period,
the highest amount of feed was consumed by

the control group and the lowest was by the
probiotic groups.

The improvement in growth performance and
feed efficiency of broiler chickens fed diet
supplemented with different strains of probiot-
ics (Awad et al.,, 2009; Awad, Ghareeb, &
Bohm, 2010; SML Kabir et al., 2004;
Mountzouris et al., 2007; Sen et al., 2012) are
supposed to be induced by the cumulative ef-
fect of probiotic action including the improve-
ment of feed intake and digestion (Shim et al.,
2010), increased digestive enzyme activity and
decreased ammonia production (Jin, Ho,
Abdullah, & Jalaludin, 2000; Sen et al., 2012),
maintenance of beneficial microbial population
(Fuller, 1989), and alteration of bacterial me-
tabolism (Jin et al., 2000; Sen et al., 2012).
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Table (4). Effect of protein level and non- antibiotic feed additives and their interaction on Feed intake of broiler at different ages of broiler

. .\ Feed intake d Feedintake (g)d  Feed intake Feed intake (g) d Feed intake (g) d Feed intake ( Feed intake 1-
protein Additives 1-7 ® 7-14 & d 14-21(g) 21-28 © 28-35 © d35-42 ® 42d ©
Interaction Effect

Control 173° 284 497° 807° 961° 1072° 3794.06
Probiotic 170° 270 466 724% 857° 1008° 3494.08°
Recommended Prebiotic 174 271 471%® 764° 841° 969° 3472.40°
Synbiotic 172° 268 468"® 730 869° 967° 3474.25¢
Herb 160° 264 459 822" 910® 1028° 3644.11°
Control 142 245 449° 597¢ 609° 698¢ 2740.10¢
Probiotic 158.° 237 410° 539¢ 4824 646° 2280.90¢
Low Prebiotic 149° 232 406° 576 504¢ 543" 2408.25¢
Synbiotic 129¢ 228 399° 5374 4934 545" 2330.10°
Herb 128¢ 224 390° 591° 487¢ 493F 2313.25°

SEM 1.7 0.8 1.6 2.7 3.8 6.4 8.7

Main Effects of Protein Level
Recommended 170? 2712 4722 769° 887° 1009* 3575.68%
Protein Low 141° 233P 410° 568° 515° 584° 2415.46°
SEM 0.82 1.07 1.64 2.94 4.11 9.71 18.06
Main Effects of Feed Additives
Control 157.500° 264.500° 473.000° 702.000° 785.000° 885.000° 3267.03"
Probiotic 164.183" 253.959° 438.448° 633.571¢ 673.734% 830.877° 2899.83¢
Additives Prebiotic 161.500° 251.500%° 438.500° 670.000° 672.500° 751.653¢ 2940.20%°
Synbiotic 150.500¢ 248.000% 433.500° 633.500° 681.000° 756.000° 2902.05¢
Herb 144.000° 244.000° 424.500¢ 706.500° 698.500° 760.500° 2978.50°
SEM 2.21 3.11 4.56 14.41 26.67 34.13 85.69
ANOVA
S.0.V

Pr x Add Kk sk NS *kk KKk KKk KKk kK%

Protein (Pr) Hokk ok otk w3k E ok ok w3k % ok

Additives (Add) ok okok *okok ok ok ok ok

a,b,c,.. Means with different superscripts in certain column for each effect at certain age are significantly different (P < 0.05)
NS= Non- significant. ( * P <0.05) (**P<0.01) (***P <0.001).

© 2018 The Author(s). This open access article is distributed under a CC BY-NC 4.0 license.
ISSN: online 2617-2186 print 2617-2178
315



Al-Mukhtar Journal of Sciences 33 (4): 306-322, 2018

4. Feed conversion ratio

The feed conversion ratio of broilers through-
out the six weeks experimental period as af-
fected by different dietary additives under two
levels of protein are presented in Table (5). By
the end of the experiment period, synbiotic
treatment showed the best feed conversion ratio
under both protein levels (p<0.05), whereas the
worst was attributed to the low protein control
treatment followed by the normal protein con-
trol treatment. It was noticed that different
treatment improving effect was more profound
under the low protein diet compared to their
effect under the recommended protein diet.
Feed conversion ratio under the recommended
protein level improved by 28, 26, 30 and 21%
and by 49, 48, 53, and 47% under the low pro-
tein diet with the probiotic, prebiotic, synbiotic
and herb treatments, respectively. This comes
in good agreement with previous findings, in
general, these additives have proved to be most
effective under conditions of stress, possibly
the presence of unfavorable organisms, ex-
tremes in ambient temperature, diseases,
crowding and poor management (Midilli et al.,
2008) or in this case low protein diet. Over the
whole experimental period, the worst feed con-
version ratio was attributed to the low protein
control and the best to the synbiotic treatment
under the recommended protein level although
without a significance.

Effects of different levels of protein on feed
conversion ratio regardless of feed additives
are presented in Table (5). During the six
weeks experimental period, low protein groups
had the worst feed conversion ratio compared
to the recommended protein groups except for
those at periods. Over the whole experimental
period for groups fed on low protein diets, their
feed conversion ratio was worse by 23% com-
pared to those fed on recommended protein
levels (p<0.001).

Effects of different feed additives on feed con-
version ratio regardless of protein levels are
presented in Table (5). By 6 weeks of age, dif-

ferent feed additives improved feed conversion
ratio by 39, 38, 42 and 35% compared to con-
trol with the probiotic, prebiotic, synbiotic and
herb treatments, respectively (p<0.001). Over
all the experimental period, the synbiotic
groups had the best feed conversion ratio.

As a feed additive, probiotics has a good im-
pact on the poultry performance (Stavric and
Kornegay, 1995; Rowghani, Arab, &
Akbarian, 2007). Mechanisms by which probi-
otics improve feed conversion efficiency in-
clude alteration in intestinal flora, enhancement
of growth of nonpathogenic facultative anaero-
bic and gram-positive bacteria forming lactic
acid and hydrogen peroxide, suppression of
growth of intestinal pathogens, and enhance-
ment of digestion and utilization of nutrients
(SM Kabir, 2009). Therefore, the major out-
comes from using probiotics include improve-
ment in growth, reduction in mortality (SM
Kabir, 2009; Kumprecht & Zobac, 1998), and
improvement in feed conversion efficiency,
which are consistent with the findings of Tor-
tuero and Fernandez (Tortuero & Fernandez,
1995) who observed an improvement in feed
conversion efficiency as supplemented diet
with probiotic with the supplementation of
probiotic to the diet (SM Kabir, 2009).
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Table (5). Effect of protein level and non- antibiotic feed additives and their interaction on Feed conversion ratio at different ages.

Feed conver-

Feed conver-

Feed conver-

Feed conversion

Feed conver-

Feed conversion

Feed conversion

protein Additives sion (g)d 1-7 sion(g)d 7-14 sion(g)d 14-21 (g)d21-28 sion (g) d 28-35 (g) d 35-42 (g) Over All
Interaction Effect
Control 134 +0.02 1.08 +0.03 125 +£0.02 1.36° +0.03 1.68° +0.11 2.70° +0.19 155 +0.03
Probiotic 138 +£0.02 092 +£0.02  1.13° +003 1.25° +0.07 177 +£028 192 £0.09 135 +0.01
Recommended Prebiotic 135 +0.02 0.99 +0.01 1.34° +0.07 130° +0.03 1524 £0.08 199  +0.18 139  +0.01
Synbiotic 133 +£0.02 097 +£0.02 120° +006 120° +0.03 1599 £0.08 1.90° +0.17 134  +0.01
Herb 128 +£0.02 097 +£0.03 1.13° £0.03 133° +0.04 1.67° +0.16 2.13° +0.11 141  +£0.02
Control 120 +0.01 1.18 +004 159° =+006 241° +0.11 3.05° +032 3.13* +026 198 +0.03
Probiotic 129 +£0.01 125 +£004 155 +0.15 2.62® +£0.19 256> +022 159 +0.10 1.67 +0.03
Low Prebiotic 127 +0.01 127 +003 142° +006 288  +026 247° +0.18 1.60° =+0.10 1.69 +0.03
Synbiotic 1.06 +0.01 1.15 +0.03 141° +005 2.62® +0.16 260° +0.18 147° +0.09 1.62  £0.03
Herb 1.14 +0.04 1.04 +£002 1.69° +0.09 249>  +0.19 247° +020 1.63° +0.12 167 +0.04
Main Effects of Protein Level
Recommended ~ 1.33* +0.01 099° +0.01 121° +0.02 129° +002 1.65° +0.07 213 +0.07 141° +0.01
Protein Low 1.19° +0.01 1.18* +0.01 1.53* +0.04 2.60° +0.08 2.63* +0.10 1.89° +0.08 1.73* +0.02
Main Effects of Feed Additives
Control 1.27° +£0.01 1.13® +0.02 142 +0.04 1.89 +0.09 237 +0.19 291* +0.16 1.77° +0.04
Probiotic 1.34* +0.01 1.08® +003 133 +0.08 192 +0.14 216 +0.18 1.76° +0.07 151> +0.02
Additives Prebiotic 1.31% +0.01 1.13*  +0.02 138 +0.04 2.09 +0.17 200 +0.12 1.79°  +0.10 1.54° +0.02
Synbiotic 1.20° +0.02 1.06™ +002 130 +0.04 191 +0.13  2.09 +0.12 1.69° +0.10 1.48 +0.02
Herb 1.21° +£0.02 1.00° +002 141 +006 191 £0.12 207 +0.14 1.88° +0.08 1.54° +0.03
ANOVA
S.0.V

Pr x Add NS NS * * NS

Protein (PI') kskk kskk skskk skskk *ksksk * kkk

Additives (Add) ok ok NS NS NS ok ok

a,b,c,.. Means with different superscripts in certain column for each effect at certain age are significantly different (P < 0.05)
NS= Non- significant. (*P<0.05) (**P<0.01) (***P<0.001.)
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CONCLUSION

There is a worldwide attempt to reduce antibi-
otic use in animal production as it cause an in-
crease in microbial resistance to antibiotics,
and also residues in animal products can be
harmful to consumers (Jin, Ho, Abdullah, &
Jalaludin, 1998; Wang & Gu, 2010). Therefore,
the need for alternative techniques for poultry
production is increasing and the contribution of
probiotics may be considerable (Patterson &
Burkholder, 2003; Wang & Gu, 2010).

Based on the gained results, it can be conclud-
ed that the addition of synbiotic in broilers
chicken diet has a significant influence on
productive performance and the final body
weight. It could be concluded, under conditions
of the current study, that synbiotic showed sig-
nificant effects on the performance of broiler
chickens. Further research is still in need to
verify current results.
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