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Abstract

This study was conducted to investigate the effects of dietary zeolite and synbiotic supplementation on egg
production traits, Intestinal bacteriology and blood constituents of Mandarah (Egyptian local developed strain) laying hens.
A total number of 270 laying hens + 27 cock, 24 weeks old were randomly taken to be similar in body weights
(1381.30+1.27), which were randomly divided into nine experimental groups, (30 hens + 3 cocks in each). Each group was
contained three replicates (10 hens+1 cock in each). The experimental groups designed a factorial arrangement (3x3), 3
zeolite level groups (0, 1, 2 %); 3 levels symbiotic (0, 1, 2 %), respectively, during the experimental periods lasted six
months from 24 to 48 weeks of age. The obtained results showed that supplementing with 2 % zeolite improved
significantly (P<0.01) in final body weight (FBW); body weight change (BWC, %); total egg number (TEN); egg
production rate (EP, %); daily egg mass (DEM, g) and feed conversion ratio (FCR) as kg feed /eggs when compared to hens
in receiving 1% zeolite and control group, during period 24 at 48 weeks of age. Addition of zeolite to laying hens’ diets at
levels 2% improved of 1gG, IgM, T-AOC and neutrophil (Nut) values as compared to control group. Concerning effect of
2% synbiotic supplementation in layer diets caused to increase significantly (P<0.01) in FBW, BWC, TEN, EP, DEM and
FFCR (kg feed/ eggs) as compared to 1% supplementation with synbiotic and control group. Hens received synbiotic at
level 2% could be improved (P<0.01) significantly of IgG, IgM, T-AOC and bacterial count. The interaction effects between
zeolite and synbiotic supplementation were significant (P<0.01) in TFI trait, while the other traits at productive performance
were not significant. Supplementation of 2 % zeolite and 2 % synbiotic caused to improve significantly (P<0.01) IgM and
lactic acid bacterial counts when compared to other treatments groups. Conclusively, it can be concluded that, supplemental
layer diets with zeolite or synbiotic at level 2% were more effective for improving productive performance traits, biochemical,
immunological blood parameters and bacterial count of Mandarah laying hens.
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1. Introduction

Poultry production plays a major role in providing a
large and cheap source of animal protein in Egypt, beside pure
Egyptian breeds there were some local developed strains that
established for both meat and egg production. In 1966 cross
breeding was produced between Fayoumi x Barred Plymouth
Rock to give Dokki-4 local strain [1], while Mandarah as local
strain was produced from a crossing between Alexandria x
Dokki-4 strains [2]. In recent years, there are evidences in the
literature that using of zeolite (Clinoptilolite) has encouraging
effects on the poultry performance traits such as BW, BWC,
EW, EM, TFl and FC [ 3,4,5]. [6] reported that zeolite-natural
and modified, because of their specific structure, are excellent
adsorbed and thus can diminish the harmful effect of heavy
metals. The same authors found that clinoptilolites, due to its
Ahmed et al., 2023

structural stability under high temperatures and acidity, are the
most widely used zeolite in animal studies. The important
research data indicated the positive influence of the feed
inclusion of clinoptilolite on poultry health. Zeolite is an
excellent “trapper” of waste products and heavy metals because
of its chemical composition and specific lattice structure. [7]
reported that, these minerals are crystalline, hydrated
aluminosilicates of alkali and alkaline earth cations (Na, K and
/ or Ca caution). Zeolite is porous material, able to adsorb
molecules of appropriate cross-sectional diameter and to
exchange their constituent captions without major change of
their structure. Thus, zeolite appears to posse two important
properties: adsorption and ion-exchange. The exploitation of
these properties underlies the use of zeolite in a wide range of
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agricultural applications and particularly in poultry nutrition.
Synbiotics (prebiotic and probiotic) are defined as beneficially
affects the host by activating the metabolism and survival of
one or a limited number of health promoting bacteria and/or by
selectively stimulating their growth in ways that can improve
the host’s welfare [8, 9, 10, 11 and 12]. The same authors
added the dietary supplementation with synbiotic had a
significant (P<0.05) increase on live body weight, weight gain
and improve feed intake, feed conversion ratio, egg production,
egg weight and egg mass of laying hens as compared to those
of control group. Moreover, [13] demonstrated that chickens
fed with synbiotic had an ability to improve intestinal
colonization via decrease E. coli and total aerobic bacteria
count in the ileum than in the control group. Therefore, the aim
of this study to evaluate supplementation of zeolite and synbiotic
in the diet on productive performance traits and biochemical,
immunological blood parameters and bacterial counts of
Egyptian local of developed laying hens (Mandarah strain).

2. Materials and Methods
2.1. Birds, management and experimental design

The present study was carried out at Inshas Poultry
Research Station, Animal Production Research Institute,
Agricultural Research Center, Egypt. A total number of 270
Mandarah laying hens+ 27 cocks, 24 weeks old was
randomly taken to be similar in body weights
(1381.30£1.27). Birds were randomly divided into nine
treatment groups (30 hens + 3 cocks in each) and then each
treatment group was divided into three replicates (10 hens+
1 cock / replicate). The experimental groups designed a
factorial arrangement (3 x 3), 3 zeolite levels (0.0, 1.0 and
2.0 %) and 3 levels synbiotic 0.0, 1.0, 2.0 %). respectively,
during the experimental period from 24 to 48 weeks of age.
Birds were fed a balanced basal diet, during the
experimental period lasted six months from 24 to 48 weeks
of age. All birds were housed individually in layer’s pens
and maintaining in similar managerial and conditions
environment with a photoperiod length of 17 h daily. Feed
and water were provided ad libitum throughout, the
experimental period (24-48 weeks of age). Experimental
diets were formulated to be iso-nitrogenous and iso- caloric
to cover the nutrients requirements as recommended by [14]
and Agriculture Ministry Decrees, [15] as shown in Table 1.
Chemical analyses of basal diet and zeolite as show in an
Tables 1 and 2, respectively was determined in the Central
Laboratory For Soil, Foods and Feedstuffs (International
Accredited Lab, has 1SO 17025 since 2012), Faculty of
Technology and Development, Zagazig University, Zagazig,

Egypt.

2.2. Zeolite and Synbiotic products

Zeolite was product (Manufactured by Mec Enerji,
Turkey) importer from Al —Zahraa Vetmedical for
Veterinary products and feed additives. Synbiotic was used
in this experiment (Poultry Star® me) is an International
Product of Biomin Singapore Pte, Ltd, Biomin GmbH,
Austria. It was purchased from an Egyptian Veterinary
Medicinal dealer Company. According to the Biomin
Company, each one gram of the used symbiotic contains 0.9 g
Fructo- oligosaccharides (pure soluble inulin, chicory) and
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0.1 g blend of probiotic bacteria (Enterococcus faecium (3 x
10° CFU/g), Bifidobacterium animalis (5 x 108 colonies
forming unit per gram, CFU/g), Pediococcus acidilactici
(1.3 x 10° CFU/g), Lactobacillus reuteri (1 x 108 CFU/qg)
and Lactobacillus salivarius (1 x 108 CFU/g)].

2.3. Measurements studied

Body weight (BW), change body weight (BWC) (%),
daily and total egg number, egg weight (g) were recorded
individually of each group, while daily and total feed intake
were recorded weekly in each replicate, during the
experimental periods (24 - 48 weeks of age). Egg production
rate (%) was calculated at four weeks intervals, during the
production periods as egg number/hen/period x100 for each
replicate and calculated the average of the whole experimental
period (24-48 weeks of age). Egg mass was calculated by
multiplying egg number X average egg weight. Feed
conversion (Kg feed/ eggs) was calculated as Kg feed
consumption produced number of eggs at four weeks intervals
and the whole experimental period.

2.4. Blood samples assay

At the end of experiment (48 weeks of age), blood
samples were collected from wing vein from three hens in
each treatment into two tubes anticoagulant of Ethylene
diamine tetra acetic acid (EDTA) treated and non-EDTA
tubes). Samples treated with anticoagulant EDTA used for
determination of hematology parameter such as red blood
cells (RBC's), white blood cells (WBC), hemoglobin (Hb),
platelet count (PLT), lymphoid (LYM), neutrophils (NUT)
and Hematocrit values (HCT) by the coulter (HA-VET,
Clinging, Belgium). Plasma was collected by
centrifugation for 15 minutes at 3000 rpm and it stored at —
20 °C until determination of blood metabolites in each at
(total protein (TP), albumin (Alb.), glucose, creatinine.
Total antioxidant capacity (TAOC), neutrophil (NUTI)
were determined according to method described by [17].
Concentrations of immunoglobulin’s (IgG and IgM) were
determined according to [18]. Globulin (Glob) was
calculated by the difference between TP and Alb value.
Other samples (non-EDTA tubes) used to collected serum
by centrifugation for 15 minutes at 3000 rpm and it stored
at —20°C until determination blood minerals in each of
calcium(Ca.) and phosphorus(Ph.) by calorimetrically
using commercial kits were determined in the Accredited
Medical Lab.

2.5. Intestinal bacterial counts studies

At the end of experiment, the same three birds
slaughtered were chosen for intestinal bacterial count
studies. All viscera were carefully removed by hand from
the carcass under sterile conditions, and one gram of the
intestinal content from the ileo-cecal junction portion was
transferred to a sterile test tube containing nine ml of 1%
sterile peptone water (first dilution 10-1) and vortexed for 1
min to homogenize. The homogenate was diluted serially
from 10-1 dilution to 10-8. For each dilution 0.1 ml was
plated onto sterile selective medium agar for enumeration of
the tested bacteria groups. MRS (de man, rogosa and sharpe)
agar (Oxoid, Uk) for enumerating total aerobic count and
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lactic acid bacteria, brilliant green agar (Fischer scientific,
USA) for enumerating Salmonella ssp., Violet red bile
glucose agar (Sigma-Aldrich, UK) for enumerating
Escherichia coli. After preparing the media according to
manual descriptions, it was poured in Petri dishes previously
sterilized at 180 °C for 3 hours, and left to hardening at
room temperature (28 + 2°C). Then 0.1 ml of each dilution
was planted (duplicate) for each microbial group and left to
dry. The dishes were then incubated at 37 °C for 24 hours
for Salmonella (Pink or colorless colonies with a red halo),
72 hours for E. coli (purple — pink ¢) and 48 hours for Lab in
anaerobic jar with GAS Pack (Oxoid, UK), The number of
colonies were then counted to determine the colony forming
units (CFU). CFU per gram of fresh caecal content were
then expressed on logarithms [19].

2.6. Statistical analysis

The experiment data were statistically examined by
analysis of variance according to [20] using ANOVA
procedures of SAS [21]. The statistical model was used as
follows:

Yijk = 1 +Zi +Sj + (ZS)ij +eijk

Where, Yi;: An Observation; p: Overall mean, Zi: Effect of
the feed additives Zeolites groups (i=1,2, and 3); S;
Synbiotic supplementation (j=1,2and 3); (ZS)ij: Interaction
effect (ij=1,2...49), ei: Random error. The differences
among means were tested by using Duncan’s
multiple range test procedures [22]. The percentage values
were subjected to be arcsine transformation before
performing the analysis of variance. Means were presented
after recalculated from the transformed value to percentages.

3. Results and Discussion
3.1. Productive performance traits

The effect of dietary zeolite or synbiotic
supplementation and their interaction on productive
performance traits of laying hens for the whole experimental
period (24-48 weeks of age) are shown in Table 3.
Supplementing with 2% zeolite was significantly (P<0.01)
caused to improve in final body weight (FBW); body weight
change (BWC, %); total egg number (TEN); egg production
(EP, %); daily egg mass (DEM, g) and feed conversion ratio
(FCR); kg feed /eggs and Egg production rate as compared to
hens in receiving 1% zeolite and control groups. Similar
results were obtained by [ 23, 24 and 25] who found that
positive significant effects of dietary zeolite were noticed on
the number of eggs laid per hen, egg weight, and efficiency
of feed utilization. Addition of natural zeolite to broiler diet
led to promote of chicken performance [24] and improve
body weight gain and feed conversion ratio [27]. At present,
use of natural zeolite develops by utilizing features of ion-
exchange, water and gas absorption [28]. The exploitation
of these properties underlies the use of zeolite in a wide
range of industrial and agricultural applications and
particularly in animal nutrition [29]. Concerning effect of
2% synbiotic supplementation in layer diets improved
significantly (P<0.01) in FBW, BWC, TEN, EP, DEM and
FCR (kg feed/eggs) as compared to 1% Synbiotic
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supplementation and control group during period 24-48
weeks of age (Table 3). The same results were obtained by
[30] showed that synbiotic of the starter diets and 0.5 kg/ton
of the grower diets) increased significantly (P<0.05) the
FBW, DWC and FCR of broiler chicks as compared with
the control group. Regarding the interaction, it could be
shown that total feed intake was significantly (P<0.01)
influenced by supplementation with zeolite and synbiotic,
while the other traits of egg production with not significant,
during 24-48 weeks of age as shown in Table 3.

3.2. Hematological parameters of blood

Data in Table 4 show zeolite or synbiotic and their
interaction effect on blood hematology parameters.
Insignificantly effects on most blood hematology
parameters, except of white blood cells (WBC) and platelet
counts (PLT), with in the normal physiological range for
healthy hens were significantly (P<0.01) affected by zeolite
supplementation (Table 4). Concerning effect of synbiotic,
at level 2% supplementation in layer diets increased
significantly (P<0.01) in red blood cells (RBC) and platelet
counts (PLT) and decreased WBC as compared with the
other groups. [31] Indicated that synbiotics supplementation
did not effect on hemoglobin, except the packed cell
volume, which was increased in the additive treatments with
restriction at the end of the experiment. Regarding the
interaction effects between zeolite and synbiotic
supplementation were not significant on all hematological
blood parameters (Table 4).

3.3. Biochemical blood parameters

Results of zeolite or synbiotic and their interaction on
fraction and function liver, kidney function and blood minerals,
it could be seen in Table (5). There were insignificant
differences in blood liver of fraction and function, kidney
function and blood minerals, except GPT and Uric acid (with in
the normal range), which were significantly (P<0.01) decreased
affected by zeolite diet at levels 1 or 2% as compared with
control group. Zeolite (Clinoptiolite) diet might be reduced
lipid peroxidation and normalized the liver functions in hens
drinking saline water and/or may be safe supplements even
though more Biolological histological studies were needed
to prove it [32, 33, 34 and 5]. Concerning effect of synbiotic
supplementation at level 2% in layer diets decreased
significantly (P<0.01) in GOT and GPT values when compared
with control group (Table 5). It could be noticed that Creatinine
and Uric acid values as kidney function and blood minerals were
insignificantly affected by synbiotic supplementation of laying
hens. Synbiotic supplementation at different levels was
positive effect on the plasma total protein and globulin may
be belonged to the immune stimulant effect of these feed
additives in poultry [35]. These results were in concord
with, [36] who observed that feeding broiler chickens on a
prebiotic supplemented diet, increased serum total protein
and globulin. Similarly, [37] revealed that the prebiotic
inclusion in the quail’s diet caused to increase significant
(P<0.05) in the concentration of total plasma protein and
total globulin. On the other hand, these results were in
contrast to those of [38, 39], where they revealed that the
synbiotic had no significant effect on blood total protein,
albumin, globulin and albumin / globulin ratio in chickens.
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Table 1. Composition and chemical analysis of the basal diet

Ingredients (%)

Yellow corn 63.15

Soybean meal (44%) 23.29
Corn gluten meal (60%) 3.02
Mono calcium phosphate 1.39
Lime stone 8.40
NaCl 0.40
Vitamins and minerals mixture* 0.30
DL-methionine 0.05

Total 100.00

Chemical analysis calculated **

Crude protein (%) 17.00

Crude fiber (CF) 3.09

Available phosphorus (%) 0.42
Calcium (%) 341

Lysine (%) 0.868

Methionine (%) 0.377

Methionine + Cystine (%) 0.666
Metabolizable energy (Kcal ME/kg diet) 2748

Chemical analysis determined***

Dry matter, % 90.73
Crude protein, % 16.97
Ether extract, % 2.45

Crude fiber, % 3.96

Ash, % 6.37
Nitrogen free extract, % 60.98

*Each 3 kg of Vitamins and Minerals mixture * contains: Vit. A 10000,000 1U; Vit.D3 2000,000 1U; Vit. E 10,000 mg;
Vit.K3 1000 mg; Vit.B1 1000 mg; Vit.B2 5000 mg; Vit.B6 1500 mg; Vit. B12 10 mg; Pantothenic acid 10,000 mg;
Niacin 30,000 mg; Folic acid 1000 mg; Biotin 50 mg; Choline 250,000 mg; Manganese 60,000 mg; Copper 4,000 mg;
Iron 30,000mg; lodine 300 mg; Cobalt 100 mg; CaCO3 to 3,000gm.

**According to [14] and [15].

*** According to [15].
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Table 2. Composition and chemical analysis of zeolite products.

Chemical analyses of zeolite* Composition: Eag);))l*lig zeolite contains
P 0.002 % Sio2 69.60
K 0.29 % Al203 12.70
Na 0.44 % Fe203 1.40
Ca 1.71% Cao 2.40
Fe 1523.48 mg/kg Mgo 1.00
Mn 81.82 mg/kg Na20 0.30
- - K20 4.00
- - Tio2 0.10
- - P205 0.10
- - Mno 0.10

* Chemical composition of zeolite according to central lab for soil, food and feedstuff (CLSFF), Faculty of Technology and
Development, Zagazig University, Zagazig, Egypt.
** Country of Origin, Turkey.
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Table 3. Effect of zeolite and synbiotic levels as feed additives on productive performance parameters of laying hens from 24 to
48 weeks of age

lterms Productive performance parameters

IBWg | FBWg | BWC% | TEN | EWg | DEMg/day | TFlkg | FC(kgfeedegys) | EP%
Effect of zeolite (ZY'), %
00 13839 | 17044° | 23165 | 1045 | 4749 26° 1897 551° 62.2°
10 13794 | 17378 | 2598° | 1079 | 4754 306 1896 569 64.2°
20 13806 | 17667 | 2797 | 1095 | 4756 3112 1887 616" 65.2°
SEM 213 6.38 046 051 | 009 0.16 007 007 030
Sig. NS e ok ok NS ok * o ok
Effect of synbiotic (SB), %
00 13333 | 17188% | 2426° | 1060° | 474 3005° 1896 559 63.10°
10 138111 | 17438% | 2627 | 1074% | 477 3059 1890 568" 63.94%
20 137944 | 1746112 | 2658 | 1085 | 475 077 1895 572 6457
SEM 219 1017 0.75 082 | 009 025 017 007 049
Sig. test NS ok o o NS ok NS o ok
Effect of interaction (ZY X SB), %

00 | 13850 | 16800 2130 | 1002 | 474 293 1922 533 616
00 | 10 | 13817 | 17100 276 | 1082 | 478 300 18.96" 559 625
20 | 13850 | 17233 2443 | 1084 | 473 297 1891 556 626
00 | 13833 | 17300 2506 | 1085 | 475 301 1883* 564 632
10 | 10 | 13817 | 17467 2642 | 1089 | 476 306 19.10° 564 642
20 | 13733 | 17367 2646 | 1004 | 475 312 1893 5.79 653
00 | 13817 | 17467 2642 | 1008 | 475 308 1883~ 5.76 645
20 | 10 | 13800 | 17750 2862 | 1108 | 476 312 18.79* 581 65.1
20 | 13800 | 17783 2887 | 1106 | 475 314 1886 582 659
SEM 362 747 046 067 | 016 040 004 007 008
Sig. test NS NS NS NS NS NS * NS NS

a,b,c: Means in each classification in the same column with different superscripts, differ significantly (P<0.05). N.S: Not Significant, * P <
0.05, ** P<0.01. SEM: Mean at standard error. IBW,g=Initial body weight, FBW,g : Final body weight, BWC,% : Body weight change , TEN:
Total egg number, EW, g: Egg weight, EP, % : Egg production, DEM / day : Daily egg mass, TFI, kg: Total feed intake, FC: Feed conversion
(Kg feed/ eggs).

Ahmed et al., 2023 385




1JCBS, 24(12) (2023): 380-392

Table 4. Effect of zeolite and Synbiotic levels as feed additives on hematology parameters of laying hens at 48weeks of age

ltems Blood hematology parameters
RBC (10%L) | WBC(10%L) | |Hb(gdl) | PLT@OL) | LYM% HCT %
Effect of zeolite, ( ZY), %:
0.0 2.84 91.11@ 10.76 51.21b 78.92 31.20
1.0 2.75 85.87° 10.94 65.142 79.98 32.10
2.0 2.76 84.76° 11.08 67.712 80.14 3254
SEM 0.05 1.10 0.15 2.16 1.12 0.51
Sig. test NS xx NS xx NS NS
Effect of Synbiotic ( SB),%:
0.0 2.69° 89.972 10.63 55.79¢ 78.08 31.02
1.0 2.76° 86.99° 11.01 60.82° 80.12 31.98
2.0 2.912 84.78° 11.13 67.462 80.84 32.84
SEM 0.05 1.29 0.14 2.89 1.04 0.51
Sig. test xx xx NS wx NS NS
Effect of interaction ( ZY x SB), %:
0.0 2.76 92.27 10.23 47.47 76.63 30.47
00.0 1.0 2.83 91.57 10.97 49.70 79.50 31.23
2.0 2.94 89.50 11.07 56.47 80.63 31.90
0.0 2.63 89.83 10.70 58.43 78.53 31.33
1.0 1.0 2.70 86.00 11.00 65.77 80.33 32.20
2.0 291 81.77 11.13 71.23 81.07 32.77
0.0 2.68 87.80 10.97 61.47 79.07 31.27
2.0 1.0 2.74 83.40 11.07 67.00 80.53 32.50
2.0 2.87 83.07 11.20 74.67 80.83 33.87
SEM 0.08 1.40 0.23 0.35 2.51 0.81
Sig. test NS NS NS NS NS NS

a,b,c: Means in each classification in the same column with different superscripts, differ significantly (P<0.05)
N.S: Not Significant, ** P< 0.01, RBC: Red blood cells, WBC: White blood cells, HGB: Hemoglobin, PLT: Platelets count,
LYM: Lymphoid, HCT: Hematocrit.
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Table 5. Effect of zeolite and synbiotic levels as feed additives on biochemical blood parameters (With in normal range) of laying hens at 48

weeks of age

Liver fractions Liver function Kidney function Blood minerals
tems T. Protein Globulin Albumin GOT GPT Creatinine Uric acid Phos. Ca
(g/dl) (g/di (g/di) (IUL) | (VL) (mg/dl) (mg/dl) (mg/dl) (mg/dl)
Effect of zeolite, (ZY), %:
00 6.97 420 2.77 5.66 7.98 0.70 7.03* 7.24 9.97
10 6.85 4.25 2.60 555 6.79° 064 457 7.26 10.89
20 6.84 4.26 257 454 5.87° 059 4,02° 7.27 1163
SEM 0.19 0.18 0.16 047 0.56 0.03 0.38 0.18 0.46
Sig. test NS NS NS NS ok NS ** NS NS
Effect of synbiotic ( SB),%:
0.0 6.86 4.09 277 6.35% 8.16% 0.69 590 7.10 10.46
10 6.89 428 261 5.04° 6.81% 0.65 505 723 11.07
20 6.92 435 257 435 5.67° 0.60 4.67 7.44 10.96
SEM 021 0.18 0.16 040 050 0.03 057 0.17 052
Sig. test NS NS NS e ok NS NS NS NS
Effect of interaction (ZY x SB), %:
0.0 6.97 400 297 6.56 10.17 0.80 821 7.02 10.19
00 10 6.96 4.26 2.70 548 757 0.68 6.64 7.27 951
20 6.99 434 2.65 493 6.20 0.62 6.24 744 10.20
0.0 6,57 385 271 6.78 7.77 0.65 5.28 712 9.87
10 10 7.01 442 259 547 7.03 0.66 452 7.23 1091
20 6.98 448 250 440 557 0.62 392 742 11.90
0.0 7.04 442 2.62 571 6.53 0.62 421 7.17 1131
20 10 6.69 4.15 254 4.17 5.83 0.60 399 7.20 12.78
2.0 6.77 421 2.56 373 523 0.56 384 745 10.79
SEM 0.08 035 0.30 0.05 0.69 031 0.77 057 0.30
Sig. test NS NS NS NS NS NS NS NS NS

a, b,c: Meansin each classification in the same column with different superscripts, differ significantly (P<0.05).
N.S: Not Significant; ** P< 0.01, GOT: Glutamic-Oxaloacetic transaminase; GPT: alanine aminotransfera; Phos: Phosphorus, Ca: Calcuim,
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Table 6. Effect of zeolite and synbiotic levels as feed additives on Immunological response and antioxidants parameters of laying
hens at 48 weeks of age

Immunological response

Antioxidants

Items
IgG (mg/mL) [ IgM (mg/mL) | T-AOC (m mol/L) | NUT % MR, %
Effect of zeolite, (ZY), %:
0.0 117.56° 209.56¢ 0.70° 9.57 111
1.0 126.112 226.44° 0.86° 10.28 111
2.0 131.22¢ 245.112 0.90° 10.83 0.00
SEM 3.46 5.05 0.03 0.45 0.74
Sig. test *x *x *x NS NS
Effect of synbiotic ( SB),%:
0.0 115.11° 212.44° 0.73" 9.01° 2.22
1.0 126.11° 228.00 0.84° 10.522 0.00
2.0 133.67° 240.67° 0.90° 11.142 0.00
SEM 2.92 6.00 0.04 0.38 0.49
Sig. test ol ol ** ** NS
Effect of interaction ( ZY x SB), %:

0.0 101.33 184.33¢ 0.53 8.60 3.33
0.0 1.0 120.33 214.67° 0.76 9.83 0.00
2.0 131.00 229.67%¢ 0.82 10.27 0.00
0.0 119.00 221.67% 0.81 9.37 3.33
1.0 1.0 125.33 228.00% 0.85 10.40 0.00
2.0 134.00 229.67%¢ 0.93 11.07 0.00
0.0 125.00 231.33b 0.84 9.07 0.00
20 1.0 132.67 241.33° 0.92 11.33 0.00
2.0 136.00 262.67° 0.95 12.10 0.00
SEM 3.75 4.64 0.04 0.61 0.40
Sig. test NS *x NS NS NS

a,b,c: Means in each classification in the same column with different superscripts, differ significantly (P<0.05)
N.S: Not Significant, ** P< 0.01
IgG= Immunoglobulin G, IgM =Immunoglobulin M, T-AOC = Total antioxidants capacity,
NUT =Neutrophils, MR, %: Mortality rate.

Ahmed et al., 2023

388




1JCBS, 24(12) (2023): 380-392

Table 7. Effect of zeolite and Synbiotic levels as feed additives on total aerobic, lactic acid, E. coli and salmonella of laying hens
at 48 weeks of age

ltems Total ae)zi)gslc count Lactig Acid Bacteria E. Coli X 102 Salmonella Spp. X 10? (Log
(Log CFUJg) X 10* (Log CFU/g) (Log CFU/g) CFU/g)
Effect of zeolite( ZY ), %:

0.0 7.88° 5.23° 2.35° 2.05%

1.0 8.492 5.75% 1.74° 1.49°

2.0 8.72% 5.93% 1.22¢ 1.30°
SEM 0.17 0.11 0.13 0.16
Slg test %3k ** ** *%

Effect of synbiotic ( SB), %:

0.0 7.92° 5.37° 2.142 2.092

1.0 8.43% 5.63" 1.67° 1.48°

2.0 8.75% 5.90* 1.50° 1.27°
SEM 0.18 0.13 0.19 0.16
Sig. test *k *% *% *%

Effect of interaction ( ZY x SB), %

0.0 7.03 4.62° 2.96 2.74

0.0 1.0 8.07 5.23" 2.10 1.79
2.0 8.55 5.83% 1.98 1.62

0.0 8.34 5.68% 1.93 1.93

1.0 1.0 8.49 5.712 1.84 1.37
2.0 8.65 5.842 1.45 1.15

0.0 8.38 5.79% 1.52 1.58

20 1.0 8.72 5.972 1.07 1.27
2.0 9.07 6.03% 1.06 1.05

SEM 0.21 0.12 0.13 0.19
Sig. test NS ol NS NS

a,b,c: Means in each classification in the same column with different superscripts, differ significantly (P<0.05)

N.S: Not Significant, ** P< 0.01

[31] Indicated that synbiotics supplementation did not effect
on serum total protein, albumin, globulin and glucose,
except the packed cell volume, which was increased in the
additive treatments with restriction at the end of the
experiment. Moreover, [40-41] indicated that the
supplementing broiler diet with probiotics or prebiotics did
not any effect on each of total protein, albumin, globulin and
albumin to globulin ratio.

3.4. Immunological response and antioxidants

Supplementations of zeolite or synbiotic and their
interaction on immunological response, antioxidants and
mortality rate are shown in Table (6). Significantly (P<0.01)
increased of 1gG, IgM and T-AOC values by received
zeolite supplementation as compared with control group.
However, NUT value was increased insignificant affected by
zeolite diet as compared with control. [6 and 42] reported
that reactive oxygen species concentration decreased in the
liver of mice fed zeolite supplementation as antioxidant.
This reducing effect might be associated with adhesion-
adsorption, ion-exchange and action binding properties of
clinoptilolite. Effect of 1 or 2% synbiotic supplementation in
Ahmed et al., 2023

layer diets increased significantly (P<0.01) IgG, IgM, TAC
and NUT values as compared with control group (Table 6).
Mortality rate percentages were insignificantly when hen’s
diet contained zeolite or synbiotic supplementation. [43]
reported that there were Positive effects of zeolite on
decrease on mortality rate of laying hens and enhancing
prevention of some diseases and improving the health status
by reduced colony counts in the gut microflora of the
proximal and distal gut and described reduced mortality in
broilers and layers. Indeed, zeolites are used as effective
adsorbents of toxic agents, particularly aflatoxins from the
feeds [ 44, 45, 46, 47]. Concerning the interaction, it could
be notice immunological response and antioxidants
parameters were insignificantly affected by the interaction
between zeolite and synbiotic supplementation, except IgM
value was significant (P<0.01). The highest values recorded
that the interaction between treated with 2% zeolite and 2%
synbiotic as compared with other treatment groups (Table 6).

3.5. Bacterial count
The effect of zeolite supplementation at different

levels on total aerobic, lactic acid, E. coli and salmonella,
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was noted in Table (7). Significantly (P<0.01) effect on total
aerobic and lactic acid, while, E. coli and salmonella were
decreased (P<0.01) by received 1 or 2 % =zeolite as
compared with control group. Similar results were obtained
by [48] who reported that zeolite caused to improve in the
morphology of the intestinal mucosa may be explained by
the lower numbers of E. coli and Salmonella. This
ultimately decreases inflammatory processes at the intestinal
mucosa, increasing, at the same time, villus height and
secretory activity. However, supplementation with zeolite
had no effect on Salmonella reduction [49]. Concerning
synbiotic, at levels 1 or 2% supplementation in layer diets
increased significantly (P<0.01) in total aerobic and lactic
acid, while it was decreased significantly (P<0.01) of E. coli
and salmonella as compared to control group. These results
are in agreement with findings of [50] demonstrated that the
addition of the synbiotic (Biomin Imbo) reduced
Escherichia coli and total coliform populations in the
intestines of broiler chickens. On the contrary they added
that different levels of symbiotic increased the numbers of
Lactobacillus in the intestine of broiler chickens. [51]
showed that the addition of synbiotic to the diet resulted in a
decrease of caecal coliform organism counts, which could
be positive effects of synbiotic on gut microbial ecology. but
differed from the results reported by [52]. Moreover, [53]
reported that the challenges with nutritional interventions for
Salmonella control were variable depending on the
nutritional management and Salmonella status of the flock.
Synbiotic  supplementation had limited efficacy on
decreasing SE colonization, although it was not certain that
the microorganisms present in these products failed to
colonize the enteric microenvironment. Furthermore, it is
necessary to consider the composition of the commercial
products, their dosage, the route of administration (feed or
water) and the farm sanitary conditions. All these factors are
able to influence the efficacy of the products [54]. It is
possible that synbiotic could balance the intestinal
microeco-system by controlling pathogenic bacteria via a
competitive exclusion, which improve the count of
beneficial bacteria. Previous studies have indicated that
probiotics and prebiotics as synbiotic could regulate the
intestinal micro ecological environment in different ways
[55-56]. The use of synbiotic (prebiotic, probiotic) as feed
additives for pathogen control and performance
enhancement in poultry production has gained attention
recently due to the increasing restriction of antibiotics as
growth -promoting agents [57]. According to [58] the
prophylactic and curative use of antibiotics to control
Salmonella is not recommended for three reasons), which
were antibiotic resistant Salmonella (and other) strains have
emerged; there is a concern about the presence of antibiotic
residues in meat and most antibiotics fail to eliminate
Salmonella from animals, although some decreased
contamination from this pathogen in animals has been
observed. Results in Table 7, could be noticed that total
aerobic, lactic acid, E. coli and salmonella values were
insignificantly affected by interaction between zeolite and
synbiotic supplementation at level 2% except, of lactic acid
was significant (P<0.01) as compared to other treatment
groups.

Ahmed et al., 2023

4. Conclusion

It can be concluded that, supplemental layer diets
with zeolite or synbiotic at level 2% were more effective for
improving productive performance traits, biochemical,
immunological blood parameters and bacterial count of
Mandarah laying hens.

References

[1] A.A. El-ltriby, I.F. Saved. (1968). Dokki 4" a new
breed of poultry.

[2] E.M. Abd El-Gawad. (1981). The “Mandarah” a
new breed of chickens. Egyptian Poultry Science. 1
16-22.

[3] NRC. (2000). Nutrient Requirements of Poultry. 15"
ed. National Academy Press, Washington, DC, USA.

[4] A. Wawrzyniak, M. Kapica, D. Stepien-Pys$niak, R.
Szewerniak, A. Olejarska, L. Jarosz. (2017). Effect
of  feeding transcarpathian zeolite on
gastrointestinal morphology and function in broiler
chickens. Brazilian journal of poultry science. 19
737-746.

[5] H.A. Basha, A.A. Goma, A.E. Taha, R. Abou
Elkhair. (2016). Effect of different forms of natural
zeolite (clinoptilolite) on productive performance
and behavioral patterns of broiler
chickens. International Journal of Agriculture
Science and Veterinary Medicine. 4 (4) 1-11.

[6] K. Paveli¢, M. Hadzija, L. Bedrica, J. Paveli¢, 1.
biki¢, M. Kati¢, M. Coli¢. (2001). Natural zeolite
clinoptilolite: new adjuvant in anticancer
therapy. Journal of molecular medicine. 78 708-
720.

[7] A.S. Morsy. (2018). Effect of zeolite
(Clinoptilolite) as a salinity stress alleviator on
semen quality and hemato-biochemical parameters
of Montazah cocks under South  Sinai
conditions. Research  Journal of Animal and
Veterinary Sciences, 10 (2) 9-17.

[8] A. Hinton Jr, D.E. Corrier, G.E. Spates, J.O.
Norman, R.L. Ziprin, R.C. Beier, J.R. DeLoach.
(1990). Biological control of  Salmonella
typhimurium in young chickens. Avian Diseases.
626-633.

[9] J.S. Bailey, L.C. Blankenship, N.A. Cox. (1991).
Effect of fructooligosaccharide on Salmonella
colonization of the chicken intestine. Poultry
Science. 70 (12) 2433-2438.

[10] S.M. Abdel-Raheem, S.M. Abd-Allah. (2011). The
effect of single or combined dietary
supplementation of mannan oligosacharide and
probiotics on performance and slaughter
characteristics of broilers. Int. J. Poult. Sci. 10 (11)
854-862.

[11] B.R. Dizaji, S. Hejazi, A. Zakeri. (2012). Effects of
dietary supplementations of prebiotics, probiotics,
synbiotics and acidifiers on growth performance
and organs weights of broiler chicken. European
Journal of Experimental Biology. 2 (6) 2125-2129.

[12] S.G.H. Tang, C.C. Sieo, K. Ramasamy, W.Z. Saad,
H.K. Wong, Y.W. Ho. (2017). Performance,
biochemical and haematological responses, and

390



[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]
[22]

[23]

[24]

[25]

[26]

[27]

1JCBS, 24(12) (2023): 380-392

relative organ weights of laying hens fed diets
supplemented with prebiotic, probiotic and
synbiotic. BMC veterinary research. 13 1-12.

R.A. Mirza. (2009). Using prepared synbiotic in
early feeding of broiler chicken and it’s effect on
some productive, physiological and histological

performance and carcass
characteristics. Agriculture College.
National Research Council.  (1994). Nutrient

requirements of poultry: 1994. National Academies
Press.

Agriculture Ministry Decree. (1996). The standard
properties for ingredients, feed additives and feed
manufactured for animal and poultry. El-Wakaee El-
Masria. 192 95.

B.A.M. AOAC. (1990). Association of official
analytical chemists. Official methods of analysis.
12.

D. Koracevic, G. Koracevic, V. Djordjevic, S.
Andrejevic, V. Cosic. (2001). Method for the
measurement of antioxidant activity in human
fluids. Journal of clinical pathology. 54 (5) 356.
G.J.AJ. Mancini, A.T. Carbonara, J.F. Heremans.
(1965). Immunochemical quantitation of antigens
by single radial
immunodiffusion. immunochemistry. 2 (3) 235-
ING.

E.Y. Bridson. (2006). Oxoid Manual. 9" Edition
Published by OXOID Limited, Wade Road,
Basingstoke, Hampshire RG24 8PW, England.

G.W. Snedecor, W.G. Cochran. (1982). Statistical
Methods. 8th ed. lowa State Univ., Press Ames, lowa,
USA.

SAS. (2011). Base SAS 9.3 Procedure Guide:
Statistical Procedure. Cary, NC, USA.

D.B. Duncan. (1955). Multiple range and multiple
F tests. biometrics. 11 (1) 1-42.

R. Fethiere, R.D. Miles, R.H. Harms. (1990).
Influence of synthetic sodium aluminosilicate on
laying hens fed different phosphorus levels. Poultry
science. 69 (12) 2195-2198.

D.A. ROLAND SR, D.G. BARNES, S.M. Laurent.
(1991). Influence of sodium aluminosilicate,
hydroxy-sodalite, carnegieite, aluminum sulfate,
and aluminum phosphate on performance of
commercial leghorns. Poultry Science. 70 (4) 805-
811.

M. Machacek, V. Vecerek, N. Mas, P. Suchy, E.
Strakova, V. Serman, I. Herzig. (2010). Effect of
the feed additive clinoptilolite (ZeoFeed) on
nutrient metabolism and production performance of
laying hens. Acta Veterinaria Brno. 79 (9) 29-34.

I. Nikolakakis, V. DOTAS, A. Kargopoulos, L.
Hatzizisis, D. DOTAS, Z. Ampas. (2013). Effect of
natural zeolite (clinoptilolite) on the performance
and litter quality of broiler chickens. Turkish
Journal of Veterinary & Animal Sciences. 37 (6)
682-686.

K.R.S. Emam, H.M. Toraih, A.M. Hassan, A.A. El-
Far, A.S. Morsy, N.A. Ahmed. (2019). Effect of
zeolite dietary supplementation on physiological
responses and production of laying hens drinking

Ahmed et al., 2023

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

saline well water in south sinai. World Vet. J. 9 (2)
109-122.

E. Bintag, M. Bozkurt, K. Kii¢iikyilmaz, R. Konak,
M. Cinar, H. Aksit, A.U. Catli. (2014). Efficacy of
supplemental natural zeolite in broiler chickens
subjected to dietary calcium deficiency. Italian
Journal of Animal Science. 13 (2) 3141.

M. Beltcheva, R. Metcheva, M. Topashka-
Ancheva, N. Popov, S. Teodorova, J.A. Heredia-
Rojas, L.E. Rodriguez-Flores. (2015). Zeolites
versus lead toxicity. J. Bioequiv. Availab. 7 12-29.
W.A. Awad, K. Ghareeb, S. Abdel-Raheem, J.
Bohm. (2009). Effects of dietary inclusion of
probiotic and synbiotic on growth performance,
organ weights, and intestinal histomorphology of
broiler chickens. Poultry science. 88 (1) 49-56.
H.M. Abdel-Hafeez, E.S. Saleh, S.S. Tawfeek, |.M.
Youssef, A.S. Abdel-Daim. (2017). Effects of
probiotic, prebiotic, and synbiotic with and without
feed restriction on performance, hematological
indices and carcass characteristics of broiler
chickens. Asian-Australasian journal of animal
sciences. 30 (5) 672.

E.H. LOTF, F. Shariatmadari, M. Shivazad, S.A.
Mirhadi. (2004). Study on the effects of two kinds
of natural zeolite in diets on blood biochemical
parameters, relative weight of body organs and
broilers performance.

H. Eleroglu, H. Yal¢in, A. Yildirnrm. (2011).
Dietary effects of Ca-zeolite supplementation on
some blood and tibial bone characteristics of
broilers. South African Journal of Animal Science.
41 (4) 319-330.

N. Sheikhzadeh, M. Kouchaki, M. Mehregan, H.
Tayefi-Nasrabadi, B. Divband, M. Khataminan, S.
Shabanzadeh. (2017). Influence of
nanochitosan/zeolite  composite  on  growth
performance, digestive enzymes and serum
biochemical  parameters in  rainbow trout
(Oncorhynchus mykiss). Aquaculture Research. 48
(12) 5955-5964.

P.R. Ferket. (2004). Alternatives to antibiotics in
poultry production: responses, practical experience
and recommendations. In Nutritional biotechnology
in the feed and food industries. Proceedings of
Alltech's 20th Annual Symposium: re-imagining
the feed industry, Lexington, Kentucky, USA, 23-
26 May 2004. 57-67.

V. Sirvydis, R. Bobinien¢, D. Gudaviciate, R.
Cepuliené, V. Semaska, D. Vencius, I. Kepaliené.
(2006). Influence of a prebiotic feed additive on
some biochemical indices of blood and intestinal
microbiota of broiler chickens. Zemés Ukio
Mokslai. 4 57-62.

D.L. ABD EL SAMEE, I. EL WARDANY, G.A.
Nematallah, E.A.O. ABO. (2013). Effect of dietary
organic zinc and prebiotic on productive
performance and immune response of growing
quails.

A. Alkhalf, M. Alhaj, I. Al-Homidan. (2010).
Influence of probiotic supplementation on blood
parameters and growth performance in broiler

391



[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

(48]

[49]

1JCBS, 24(12) (2023): 380-392

chickens. Saudi journal of biological sciences. 17
(3) 219-225.

S.M. Dibaji, A. Seidavi, L. Asadpour. (2012).
Effect of dietary inclusion of the synbiotic Biomin
IMBO on broilers' some blood
metabolites. Research Opinions in Animal and
Veterinary Sciences. 2 (1) 10-13.

O. Ashayerizadeh, B. Dastar, M.S. Shargh, A.
Ashayerizadeh, M. Mamooee. (2009). Influence of
antibiotic, prebiotic and probiotic supplementation
to diets on carcass characteristics, hematological
indices and internal organ size of young broiler
chickens. Journal of Animal and veterinary
Advances. 8 (9) 1772-1776.

M.H. Shahir, O. Afsarian, S. Ghasemi, G. Tellez.
(2014). Effects of dietary inclusion of probiotic or
prebiotic on growth performance, organ weight,
blood parameters and antibody titers against
influenza and newcastle in broiler
chickens. International Journal of Poultry Science.
13 (2) 70.

H. Ipek, M. Avci, N. Aydilek, M. Yerturk. (2012).
The effect of zeolite on oxidant/antioxidant status
in healthy dairy cows. Acta veterinaria brno. 81 (1)
43-47.

D. Papaioannou, P.D. Katsoulos, N. Panousis, H.
Karatzias. (2005). The role of natural and synthetic
zeolites as feed additives on the prevention and/or
the treatment of certain farm animal diseases: A
review. Microporous and mesoporous materials. 84
(1-3) 161-170.

S.S. Parlat, A.O. Yildiz, H. Oguz. (1999). Effect of
clinoptilolite on performance of Japanese quail
(Coturnix coturnix japonica) during experimental
aflatoxicosis. British poultry science. 40 (4) 495-
500.

T.D. Phillips. (1999). Dietary clay in the
chemoprevention of aflatoxin-induced
disease. Toxicological sciences: an official journal
of the Society of Toxicology. 52 (suppl_1) 118-
126.

M. Ortatatli, H. Oguz. (2001). Ameliorative effects
of dietary clinoptilolite on pathological changes in
broiler chickens during aflatoxicosis. Research in
Veterinary Science. 71 (1) 59-66.

L. Rizzi, M. Simioli, P. Roncada, A. Zaghini.
(2003). Aflatoxin B1 and clinoptilolite in feed for
laying hens: effects on egg quality, mycotoxin
residues in livers, and hepatic mixed-function
oxygenase activities. Journal of food protection. 66
(5) 860-865.

Q.J. Wu, Y.M. Zhou, Y.N. Wu, T. Wang. (2013).
Intestinal development and function of broiler
chickens on  diets  supplemented  with
clinoptilolite. Asian-Australasian journal of animal
sciences. 26 (7) 987.

A.R. Ribeiro, A. Kellermann, L.R. Santos, M.C.
Bess, V.P. Nascimen. (2007). Effect of
clinoptilolite on fattening performance Japanese
quail  (Coturinix coturnix japonica) during
experimental aflatoxicosis. British Poultry Science.
40 495-500.

Ahmed et al., 2023

[50]

[51]

[52]

[53]

[54]

[55]

[56]

[57]

[58]

S.M. Dibaji, A. Seidavi, L. Asadpour, F.M. da
Silva. (2014). Effect of a synbiotic on the intestinal
microflora of chickens. Journal of Applied Poultry
Research. 23 (1) 1-6.

Z. Erdogan, S. Erdogan, O. Aslantas, S. Celik.
(2010). Effects of dietary supplementation of
synbiotics and phytobiotics on performance, caecal
coliform population and some oxidant/antioxidant
parameters of  broilers. Journal of Animal
Physiology and Animal Nutrition. 94 (5) e40-e48.
S.E. Higgins, A. Torres-Rodriguez, J.L. Vicente,
C.D. Sartor, C.M. Pixley, G.M. Nava, B.M. Hargis.
(2005). Evaluation of intervention strategies for
idiopathic diarrhea in commercial turkey brooding
houses. Journal of applied poultry research. 14 (2)
345-348.

A.C. Berge, M. Wierup. (2012). Nutritional
strategies to combat Salmonella in mono-gastric
food animal production. Animal. 6 (4) 557-564.
L.S. Murate, F.G. Paido, A.M. de Almeida, A.
Berchieri Jr, M. Shimokomaki. (2015). Efficacy of
prebiotics, probiotics, and synbiotics on laying
hens and broilers challenged with Salmonella
Enteritidis. The Journal of Poultry Science. 52 (1)
52-56.

L.J. LiJu, Z.R. Zhang RiJun. (2008). Effect of
probiotics on performance, carcass traits and meat
quality of broiler chickens.

K.C. Mountzouris, P. Tsirtsikos, E. Kalamara, S.
Nitsch, G. Schatzmayr, K. Fegeros. (2007).
Evaluation of the efficacy of a probiotic containing
Lactobacillus, Bifidobacterium, Enterococcus, and
Pediococcus  strains in  promoting  broiler
performance and modulating cecal microflora
composition and metabolic activities. Poultry
science. 86 (2) 309-317.

F. Gaggia, P. Mattarelli, B. Biavati. (2010).
Probiotics and prebiotics in animal feeding for safe
food production. International journal of food
microbiology. 141 S15-S28.

F. Van Immerseel, L. De Zutter, K. Houf, F.
Pasmans, F. Haesebrouck, R. Ducatelle. (2009).
Strategies to control Salmonella in the broiler
production chain. World's Poultry Science Journal.
65 (3) 367-392.

392



