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ABSTRACT

This study investigated the impact of using probiotic Pediococcus acidilactici (PRO),
phytase (PHY) and xylanase (XYL) on growth performance, including carcass characteristics
and intestinal morphology of 210-day-old Arbor Acres broiler chicks. The chicks were
divided into seven dietary treatments of 3 replicates with 10 birds each for 35 days.
Experimental groups were T1 which was fed a basal diet; T2 fed a control diet with 100 g of
probiotic /ton feed; T3 fed a control diet with 100 g of phytase /ton feed; T4 fed a control
diet with 100 g of xylanase /ton feed; T5 fed control diet with 100 g of phytase + 100 g
xylanase /ton feed; T6 fed control diet with 100 g xylanase + 100 g Probiotic/ton feed and
T7 fed control diet with 100 g phytase + 100 g of probiotic /ton feed, respectively. Results
showed no significant differences between treatments in total growth performance except for
giblets; however, the treatment with supplemental PHY+XYL (T5) had a 5.15% increase in
BWG compared with the control group. Spleen and bursa weight were significantly affected
by dietary treatments, where chicks fed either PRO+XYL or PRO were recorded as having
the highest intestinal villi height and villi/ crypt ratio compared to the control. It could be
concluded that the dietary supplementation of 100 g xylanase + 100 g probiotic/ ton feed or
phytase at 500 FTU/kg diet + B-xylanase at 1600 BXU/kg resulted in enhanced growth
performance, gut morphology and carcass characteristics in broiler chickens.
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INTRODUCTION sources (Nasr et al., 2021). It can be a result
of increased feed conversion efficiency and

Broiler chicks for commercial reduced poultry feed costs (Karar et al.,

production have been developed over the
recent years (Gado et al., 2019). It’s a dietetic
white meat that provides animal protein at
rational prices compared to other protein
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2023). So, good feeding practices are a must
to improve broiler chicken growth
performance.

Many countries have used antibiotics as
growth promoters because birds are exposed
to many stressors during their breeding that
could affect growth, mortality and health.
Antibiotics have been used in poultry
nutrition not only as growth promoters but
also as immunostimulators, which improve
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the immune system function of animals, thus
improving their performance and health
status (Fadl et al., 2020). However, there are
increasing consumer concerns about drug
residues in meat and meat products and the
rise of antibiotic resistance of pathogenic
bacteria that could be transmitted to humans
(Vieco-Saiz et al., 2019). For this reason, the
EU and some other countries banned the
addition of antibiotics in animal diets as
therapeutics and growth promoters since
2006 (Zia Ur Rehman et al., 2017), which in
turn has resulted in a depression in poultry
performance (Waqas et al., 2019). So, this
concept motivates researchers to find low-
cost natural alternatives and the same efficacy
to improve animal health (Abudabos et al.,
2018).  However, poultry diets mainly
contain plant-based materials containing
phytate and many anti-nutritional factors. The
most common anti-nutritional factors present
in a plant-based ingredients diet are non-
starch polysaccharides (NSPs) (Anwar et al.,
2023). So, supplemental enzymes such as
phytase and xylanase are improving feed
digestibility allowing the use of a wide range
of feed materials with high fiber content and
improving poultry performance with the least
cost diets (Alabi et al., 2019). Probiotics are
involved in enhancing poultry immunity and
maintaining the intestinal barrier (Huang et
al., 2019), improving nutrient digestibility
coefficients and intestinal health of broilers
(He et al., 2019), and favouring microbiota of
beneficial microorganisms (Rodrigues et al.,
2020). Xylanase participated in increasing the
nutrient  availability = of  plant-based
ingredients by improving fiber breakdown
(Adeola and Cowieson, 2011). Xylanase
could modulate the intestinal microbiota
through the breakdown of NSPs (Craig et al.,
2020). Also, exogenous phytase is widely
used in poultry diets to reduce inorganic

phosphorus supplementation, which
improves other nutrient utilization and
minimizes nutrient excretion into the

environment. Phytase degrades the phytates
and releases the phytate-bound nutrients,
particularly minerals (P, iron and zinc), in
addition to amino acids and carbohydrates

(Romano and Kumar, 2018). Also, Elsagheer
et al. (2022) found that broilers fed a
probiotic or enzyme diet had better carcass
characteristics and intestine morphology.
Machado et al. (2020) concluded that the
supplementation of 100 ppm probiotics and
100 ppm xylanase to broiler diets led to
increased growth performance. Gulizia et al.
(2023) concluded that phytase
supplementation increased fat digestibility,
reduced FCR and increased phosphorus
digestibility. Also, Schramm et al. (2017)
found that the combination of xylanase at 50,
100 and 150 FXU/kg diet in the presence of
phytase at 1000 FTU/kg diet improved the
nutrient digestibility of broiler chickens.

Therefore, the current study was conducted to
investigate the effect of dietary probiotics,
xylanase and phytase on some performance
indices in broiler chickens.

MATERIALS AND METHODS

The present experiment was approved by the
Institutional Animal Care and Use
Committee (CU-IACUC), Cairo University,
Egypt (CU-11-F-21-24).

Management

This experiment was carried out at the QRD
research farm in Giza, Egypt, during October
and November 2022. Diets and water were
offered ad-libitum all over the experiment
periods. Chicks were kept under similar
managerial conditions. Artificial lighting was
available continuously during the growth
period. Gas heaters provide chicks with the
heat needed during the brooding period.
Chicks were vaccinated with Hitchner B-1
against Newcastle disease + IB (eye drop).
Chicks were vaccinated against IBD, ND+Al
and ND+IB.

Probiotic and enzyme sources:

Probiotic (BACTOCELL PA 10)
BACTOCELL PA 10 is a feed additive
based on a live lactic acid bacteria
(Pediococcus acidilactici CNCM  1-4622 —
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MA 18/5M) (1x10* CFU/g) produced by
Lallemand - USA company.

Phytase (Quantum ™ blue 5G)

Quantum ™ blue 5G is a commercial phytase
produced by Trichoderma reesei that
contains (5000 FTU/g) and it is produced by
Roal Oy, Finland.

Xylanase (Econase® XL 25)

Econase® XL 25 is a commercial xylanase
produced by Trichoderma reesei that
contains (16000 BXU/g) and it is produced by
Roal Oy, Finland.

Experimental birds and diets

A total of 210 day-old Arbor Acres broiler
chicks were housed in 3 deck battery cages
with dimensions 60*100*25 c¢cm?®, randomly
divided into seven dietary treatments with 3
replicates of 10 birds each and kept in a semi-
closed house at the same environmental
conditions. The different treatment groups;
Group 1 (T1) were fed the control diets at
starter, grower and finisher periods (Table 1),
which  were formulated to meet the
requirements recommended by the Arbor
Acres broilers nutrition guide (2022). Group
2 (T2) fed a control diet with 100 g probiotic;
T3 fed a control diet with 100 g phytase; T4
group fed a control diet with 100 g xylanase;
T5 fed a control diet with 100 g phytase + 100
g xylanase; T6 fed a control diet with 100 g
xylanase+100 g probiotic and T7 group fed a
control diet with 100 g phtyase +100 g
probiotic, respectively.

Measurements

Performance parameters

The chicks were individually weighed at the
start and at the end of each growth interval to
calculate the live body weight gain (LBWG).
Feed consumption (FC) was recorded and
used to estimate the feed conversion ratio
(FCR).

Carcass characteristics

Five birds with the same average weight from
each group were slaughtered to complete
bleeding and plucked off feathers. Lymphoid

organs (bursa and spleen) and giblets (heart,
gizzard and liver) were weighed and
expressed as a percentage of live body weight
upon slaughtering.

Intestinal histo-morphological
measurements

The total number of the intact, well-oriented
crypt-villus units was detected in three
replicates for each intestinal cross-section for
each sample. The traits for villus selection
were based on the existence of intact lamina
propria. Villus height was measured from the
tip of the villus to the villus-crypt junction,
while crypt depth was detected as the depth
of the invagination between adjacent villi.

Statistical analysis

The statistical analysis was computed using
analysis of variance as described in the SAS
program (SAS® Institute, 2004). The
significant  difference means  between
treatments were separated by Duncan's
Multiple Range (Duncan, 1955).

The experimental models were as follows:
One way analysis

Yij = W + Ti + ejj, where Yj; = observations, p
= the overall mean, T; = effect of treatment
(i= 1, ...7) and ej; = experimental error.

RESULTS

Productive performance

The effect of probiotics and enzymes on
broiler performance (LBW, BWG, FC and
FCR) at starter, grower and finisher periods is
presented in Tables (2 and 3). Chicks fed diets
with phytase + xylanase (T5) significantly (P
< 0.05) improved LBW compared to control
and other treatments except for T2, while the
groups fed PRO + PHY (T7) and control (T1)
diets recorded within the lowest LBW (399,
406.75 g) respectively, during starter period.
Chicks which fed diets with probiotics (T2)
significantly achieved the highest LBW by
6.79% compared to the control during the
grower period and numerically during the
finisher period, comparing with all
experimental groups except for the T7 (PRO
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+ PHY) group. Chicks fed diets with PHY +
XYL (T5) were significantly increased in
LBWG (394.25 g) compared to all other
groups and numerically to that fed diets with
probiotic (T2) which significantly gained the
highest weight by 66.26%, compared to
control. Group T5 was numerically recorded
as the best LBWG by 5.15%, compared to
control, and significantly by 8.59%,
compared to T7 chicks. Non-significant
observations were recorded in neither feed
consumption (FC) nor feed conversion ratio
(FCR) between all experimental groups
during both starter and grower periods.
Chicks which fed diets with the PHY + XYL
combination significantly consumed feed in
an increase of 3.32% more than those fed the
control diet during the finisher period. Also,
the chicks of T5 (PHY + XYL) were
numerically recorded as having the highest
feed consumption, compared to all tested
groups, except for the T7 group. Chicks of T5
and T6 groups were numerically the lowest
feed conversion ratio during the overall
period (1.46), followed by chicks of T2
(1.47).

Generally, the group T2 significantly
(P<0.05) recorded the highest LBW and
LBWG during the grower period by 7.56 and
7.71% respectively, compared to the control.
Group 2 fed PRO significantly achieved the
highest LBWG during the grower period by
7.71%, compared to control. Chicks of T5 fed
PHY+XYL numerically achieved the highest
LBW and LBWG during the overall period by
5.03 and 5.15% respectively, and the lowest
FCR by 2.73% compared to the control.

Lymphoid organs

The effects of probiotics and enzymes on
relative lymphoid organ percentages are
tabulated in Table (4). Chicks fed diets
containing probiotics (T2) were significantly
(P< 0.05) recorded bursa percentage higher
than all other groups. Chicks fed a control diet

were numerically recorded with the highest
spleen percentage compared to T2 (PRO) and
T3 (PHY) and significantly compared to
other groups.

Carcass characteristics

The effects of probiotics and enzymes on
carcass characteristics are presented in Table
(5). There were no significant differences in
carcass, liver, and heart percentages. Chicks
fed diets supplemented with PHY + XYL
were not significantly recorded as having the
lowest fat percentage, while chicks of the
control group numerically recorded the
highest gizzard percentage compared to T2
and T3 and significantly compared to all other
groups. Giblet percentages were significantly
affected by dietary treatment, with the highest
recorded value for the control group.

Small intestines histo-morphology

The results marked significant differences in
the histomorphometric parameters of all
experimental groups, compared to the control
group (T1) (Table 6, Figures (1-4)).
Concerning the intestinal histomorphometry,
the chicks of group 2 fed a diet containing
probiotics showed significant increases in
intestinal villi height and V/C ratio. On the
other hand, the chicks fed a diet containing
probiotic + xylanase (T6) enhanced the gut
histo-morphometry parameters with an
increase of intestinal villi height and V/C
ratio. The present data revealed that dietary
supplementation of probiotics, individually
or in the presence of xylanase PRO+XYL,
greatly affects intestinal parameters, and their
positive impact was exerted in the intestine.
The best results were recorded in groups (2
and 6). Meanwhile, there are no significant
differences between groups (3, 5 and 7) as
they nearly had the same effect on the
intestinal parameters. The analysis of
histomorphometric parameters of T4 revealed
a significant reduction of villi height and
increased crypt depth.
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Table (1). Ingredient composition proximate chemical analysis of the basal diet.

. i starter grower finisher
Feed ingredients % 110 d 1124 d 2535 d

Yellow corn 51.02 55.58 61.08
Soybean meal (46%) 40.93 37.18 31.89
Crude soy oil 3.40 3.50 3.50
Monocalcium phosphate 1.65 1.25 1.15
Lime stone 1.50 1.20 1.10
Vitamins and Minerals Premix 0.3 0.3 0.3
NaCl 0.35 0.35 0.35
Sodium bicarbonate 0.1 0.10 0.10
DL-Methionine 0.27 0.22 0.22
L-Lysine HCL 0.15 0.01 0.01
Choline chloride (60%) 0.33 0.31 0.30
Total 100 100 100
Calculated analysis

Crude protein (%) 23.00 21.50 19.50
Metabolizable Energy (Kcal/Kg) 2975 3050 3100
Crude Fiber (%) 3.47 3.36 3.19
Ethter Extract (%) 5.92 6.33 6.27
Calcium (%) 0.95 0.76 0.69
Available Phosphorus (%) 0.51 0.42 0.39
Methionine 0.65 0.58 0.56
Methionine+Cystine 1.01 0.92 0.87
Lysine 1.46 1.25 1.11
Sodium 0.20 0.20 0.19

Each 1 Kg diet contains:
Vit.A 13000 IU, Vit.D3 5000 IU, Vit.E 80 IU, Vit.K3 4 mg, Vit.B1 5 mg, Vit.B2 9 mg, Vit.B12 0.02 mg, Vit. B6
5 mg, Niacin 70 mg, Pantothenic acid 20 mg, Folic acid 2.50 mg, Biotin 0.35 mg, Copper 16 mg, lodine 1.25 mg,
Iron 20 mg, Zinc 120 mg, Manganese 120 mg, Selenium 0.30 mg and Cobalt 0.10 mg.

Table (2). Effect of probiotic, phytase and xylanase on average live body weight and average

body weight gain
Body weight gain (g)

;:; Treatment Body weight (9) starter ~ grower finisher overall
period

1d 14d 28d 35d 1-14d 15-28d 29-35d 1-35d
T1  Control 447  406.75%  1265.8% 1901.13  362.00¢  859.06 635.32 1856.38
T2 (PRO) 447  426.50%® 1351.822 1961.36  381.75% 925.32 609.55 1916.61
T3 (PHY) 447  419.00*° 1316.36®° 1923.18  374.25* 897.36 606.82 1878.43
T4 (XYL) 447  416.00° 1288.64°¢  1887.28  371.25* 872.64 598.64 1842.53
T5 (PHY + XYL) 447 439.00% 1342.28® 1996.82 394.252 903.28 654.55 1952.07
T6 (PRO+ XYL) 447 41950 1324.09%°¢ 194545  374.75* 904.59 621.36 1900.70
T7 (PRO + PHY) 44.7 399.004 1252.73% 1842.27 354.254 853.73 589.64 1797.52

SEM 0.144 4.96 18.97 36.92 4.97 18.91 47.55 36.87

P value 1.00 0.0004 0.008 0.124 0.0004 0.11 0.96 0.12

a.b.etc. Means in the same column, within effect, with different superscripts are significantly different (P < 0.05).
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Table (3). Effect of probiotic, phytase and xylanase on feed consumption and feed conversion

ratio.
Feed consumption (g) Feed conversion ratio
Tr P g (g feed/g gain)
’ Treatments
No. . overall . overall
starter  grower finisher : starter grower finisher )
period period
1-14d 15-28d 29-35d 1-35d 1-14d  15-28d 29-35d 1-35d
T1 Control 455 1257 1069° 2781.15% 1.25 1.46 1.71 1.50
T2 (PRO) 45950 1276.75 1089%  2825.38% 1.20 1.38 1.84 1.47
T3  (PHY) 46450 1289.75 1078.25P 2832.23% 1.24 1.44 1.79 1.50
T4 (XYL) 456.50 126350 1067.25° 2786.98% 1.23 1.45 1.82 1.51
T5 (PHY + XYL) 463 1276.25  1104.50* 2843.90° 1.17 141 1.71 1.46
T6 (PRO + XYL) 447 125950 1073.25° 2779.73%® 1.19 1.39 1.73 1.46
T7 (PRO + PHY) 450 1256 1065.50° 2771.58° 1.27 1.47 1.83 1.54
SEM 10.70 11.19 8.38 19.54 0.030 0.036 0.129 0.025
P value 0.89 0.30 0.03 0.07 0.25 0.50 0.97 0.27

ab Means in the same column, within effect, with different superscripts are significantly different.

Table (4). Effect of probiotic, phytase and xylanase on relative lymphoid organs weight.

Relative lymphoid organs weights

Tr.
No. Treatments Bursa Spleen
% %
T1 Control 0.20¢ 3.182
T2 (PRO) 0.38? 2.81%®
T3 (PHY) 0.26"¢ 2.77%
T4 (XYL) 0.29b¢ 2.52b
T5 (PHY + XYL) 0.22¢ 2.56°
T6 (PRO + XYL) 0.29bc 2.340
T7 (PRO + PHY) 0.30° 2.38P
SEM 0.024 0.011
P value 0.001 0.0001
abetc. Means in the same column, within effect, with different superscripts are significantly different

(P<0.05).

Table (5). Effect of probiotic, phytase and xylanase on carcass characteristics.

Tr. Carcass Carcass Liver Heart Gizzard Fat
No. Treatments LBW weight % % % % %
T1 Control 2108.8 1531.25 72.75 3.51 0.70 3.18? 1.33
T2 (PRO) 2330 1647.50 70.71 3.04 0.67 2.81%® 1.08
T3 (PHY) 2083.8 1467.50 70.39 3.39 0.72 2.77%® 0.97
T4 (XYL) 2115 1516.25 71.65 3.42 0.70 2.520 1.22
T5 (PHY + XYL) 2252.5 1603.75 71.24 3.17 0.66 2.56P 0.74
T6 (PRO + XYL) 2312.5 1668.75 72.13 3.12 0.63 2.34P 1.04
T7 (PRO +PHY) 2082.5 1490 71.56 3.44 0.67 2.38P 1.18
SEM 85.39 63.61 0.88 0.151 0.031 0.145 0.171
P value 0.17 0.21 0.56 0.24 0.53 0.007 0.32

3.5 Means in the same column, within effect, with different superscripts are significantly different (P < 0.05).
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Table (6). Effect of probiotic, phytase and xylanase on intestinal histomorphology.

Tr.

Intestinal histomorphometric parameters (um)

No Treatments _ _ _
' Villous Height (V) Crypt depth (C) V:C ratio
T1 Control 1307.38° 246.65° 5.484°
T2 (PRO) 1347.49° 225.01° 6.4632
T3 (PHY) 1159.38° 246.95° 4,928P
T4 (XYL) 990.63¢ 241.71° 4.246°
T5 (PHY + XYL) 1171.03° 225.57° 5.495P
T6 (PRO + XYL) 1533.742 248.49° 6.6912
T7 (PRO + PHY) 1177.02° 342.172 3.629°
SEM 31.86 8.44 0.238
P value 0.0001 0.0001 0.0001

a.b..ete Means in the same column, within effect, with different superscripts are significantly different (P < 0.05).
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Figures 1-3. The villus length, crypt depth and villus length to crypt depth ratio.

G1 control group, G2 group supplemented with 100 g probiotic, G3 group supplemented with 100 g
phytase, G4 group supplemented with 100 g xylanase, G5 group supplemented with 100 g phytase +
100 g xylanase, G6 group supplemented with 100 g probiotic + 100 g xylanase and G7 group
supplemented with 100 g phytase + 100 g probiotic.
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Figure (4). Photomicrograph showing the intestine of broiler chicken (H&E).
T1 control group, T2 group supplemented with 100 g probiotic, T3 group supplemented
with 100 g phytase, T4 group supplemented with 100 g xylanase, T5 group supplemented
with 100 g phytase + 100 g xylanase, T6 group supplemented with 100 g probiotic + 100
g xylanase and T7 group supplemented with 100 g phytase + 100 g probiotic.

DISCUSSION

The performance results showed that the
dietary addition of probiotic + xylanase or
phytase + xylanase to broiler diets
improved the performance compared to the
control one. The overall growth
performance parameters were improved by
supplementing the diet with phytase 500
FTU/kg in addition to B-xylanase 1600
BXU/kg compared to the control group.
The dietary supplementation of phytase and
xylanase  positively  affects  growth
performance by improving gut morphology
and carcass percentage in broiler chickens
(Basant et al., 2023). The enhanced growth
performance induced by the addition of xy-
lanase and phytase highlights the role of
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phytase in improving nutrient utilization as
a result of phytate hydrolysis and
decreasing its anti-nutritional effects
(Dersjant-Li et al., 2015; Song et al., 2019).
Also, improved growth after the addition of
xylanase and phytase could be explained by
the improvement in Ca and P digestibility
caused by phytase that increases the
bioavailability of P and Ca, which may
express different effects on the intestinal
and bone health and enhance the healthy
balance of intestinal microbiota of broiler
chickens (Moita et al., 2021).

Our results agreed with Basant et al. (2023),
who concluded that broilers fed phytase at
500 FTU/kg + xylanase at 250 ppm
enhanced villi height and intestinal
morphology, thus improving feed
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efficiency and growth performance. Lee et
al. (2010) demonstrated that both phytase
(500 FTU/kg) and xylanase (1100 U/kg)
enzymes could improve gut health in terms
of decreasing the intestinal viscosity by
12.40% compared to control, which
enhances the nutrient absorption and
growth performance of chicken broilers.
Moreover, the chicks fed a diet containing
either XYL + PHY or PRO + XYL achieved
the best FCR agreed with Machado et al.
(2020), who reported that supplementation
of broiler diets with 100 ppm probiotic and
100 ppm xylanase improved FCR by 3.75%
and increased LBWG and feed intake by
5.60% and 1.99% respectively, compared to
control, as a result of improvement of gut
microbiota and decreased intestinal
viscosity. Similarly, Nusairat et al. (2018)
reported that supplementation of broiler
diets with a combination of bacillus subtilis
probiotic at 1x10° CFU/g and B1,4 xylanase
at 15000 XU/kg increased LBW by 5.38%
and improved FCR by 5.78% compared to
control during the overall period. Similarly,
Momtazan et al. (2011) concluded that a
combination of enzyme complex and
probiotics could enhance feed efficiency
and improve broiler performance more than
supplemented individually. One reason for
this interaction may be the synergistic effect
between enzymes by degrading the anti-
nutritive factors and so alleviating the
viscosity of the digesta, and probiotic by
increasing the beneficial microflora, short-
chain fatty acids (SCFAs) production and
lowering the pH of the digestive tract and
the increasing of gut digestive enzymes
(Wang et al., 2021; Sun et al., 2022). Also,
Kirkpiner et al. (2018) concluded that
dietary combinations of 0.5 g + 0.5 g/kg of
probiotic and multienzymes complex
(including phytase and xylanase) in feed
increased final BW and BWG by 2.40 and
2.44%, respectively. Also, intestinal
viscosity and pH are lowered by 8.13% and
2.66%, while non-significant differences
were observed in neither feed consumption
nor feed conversion ratio, compared to the
control group.
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The results also indicated significant
differences between treatments for relative
lymphoid organs bursa and spleen. The
significant increase in the weight of
lymphoid organs may be attributed to the
effect of probiotic microflora that enhanced
the immune system response leading to an
increase in the lymphocyte numbers of the
primary lymphoid organs (Kabir et al.,
2004; Yaqoob et al., 2022). On the same
line, Abdel Moati et al. (2022) concluded
that significant differences were observed
in bursa weight by 30% through the
addition of broiler chicken diets with 15000
ppm probiotic (Enviva® PRO 201 BA)
individually and by 35% when adding
15000 ppm probiotic (Enviva® PRO 201
BA) + 400 ppm enzyme mixture (EXTRA®
XAP 101TPT), compared to control group.
The results agreed with Ali et al. (2018)
found that bursa weight significantly
(P<0.05) increased by 38.8%, compared to
control through the addition of 200 ppm
multienzymes (Avizyme®) and 500 ppm
probiotics (Biacton) in broiler chicken
diets. On the other hand, Elsagheer et al.
(2022) concluded that there were no
significant (P>0.05) differences in relative
weights of bursa and spleen when adding
broiler diets with 1000 ppm probiotic
(Guardizen-M) or 500 ppm enzymes
(Fra®Multizyme) at 35 days of age among
all experimental groups.

Furthermore, our results indicated
significant improvements in fat formation
when chicks were fed diets with
PHY+XYL, where they had a lower fat
percentage 44.3%, compared to the control.
Whereas, no significant differences were
observed between treatments, neither for
carcass nor giblets (liver, heart, gizzard).
Our results agreed with many researchers
who reported that the addition of 1000 ppm
probiotic (Guardizen-M) or 500 ppm
enzymes (Fra®Multizyme) (Elsagheer et
al. 2022), xylanase + probiotic (Machado et
al. 2020) or 200 ppm multienzymes
(Avizyme®) and 500 ppm probiotics
(Biacton) (Ali et al. 2018) to broiler diets
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improved carcass characteristics
significantly (P<0.05) through lowering
abdominal fat up to 10%, 28% or 49.3%,
respectively less than the control, while the
carcass and giblets percentage was not
affected significantly. Moreover, Rehman
et al. (2020) stated that probiotics did not
show any significant effect on liver, heart
and gizzard weights for broilers at 1-35 d of
age.

On the other hand, Abdel Moati et al.
(2022) found that no significant differences
were observed in abdominal fat content or
giblets percentage among all experimental
treatments by the addition of broiler
chicken diets with 15000 ppm probiotic
(Enviva® PRO 201 BA) + 400 ppm enzyme
mixture (EXTRA® XAP 101TPT).

The present data showed that dietary
supplementation of probiotics individually,
or in the presence of xylanase PRO+XYL,
greatly affect intestinal parameters. These
results agreed with that reported by
Elsagheer et al. (2022), who found that the
addition of 2000 ppm probiotics or 500 ppm
enzymes improved intestine morphology.

CONCLUSION

It can be concluded that the addition of
broiler chicken diets with 100 ppm
probiotic + XYL (1600 BXU/kg) or PHY
(500 FTU/kg) + XYL (1600 BXU/kg) had
positive effects on broiler growth
performance and gut morphology compared
to the control group.
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