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Abstract

The present study aimed to determine the effect of supplementing diets of
broiler with probiotic or enzymes oncarcass traits and intestinal microflora. One
hundred thirty five, one-day-old- Ross-308 chicks were randomly distributed into
three experimental groups and everygroup was divided into three replicates of
15 chicks each. The first group received only basal diets (starter for 2 weeks and
grower for 3 weeks) as control(C), the 2" group (T1) received the basal diets
supplemented with probiotic (Guardizen-M) at the level of 1g/kg diet, while
the 3™ group (T2)received the basal diets supplemented with enzymes
(Fra®Multizyme) at the level of 0.5g/kg diet. The trial lasted for 35 days of age.
The results indicated that percentages of carcass, breast, thigh, drumsticks
were significantly (P< 0.05) higher for groups T1 andT2 compared with the
control one. Using probiotics or enzymes resulted in a considerable (P<0.05) lower
amount of abdominal fat. The differences in percentages of drip loss, cooking loss,
water holding capacity and giblets were not significant among all groups. Intestinal
Lactobacillus bacteria was significantly (P<0.05) increasedand coliform bacteria
was remarkably (P<0.05) decreased in T1 and T2 groups compared with the
controlone. According to our findings, it might be concluded that supplementing
broiler diets with 1g probiotic (Guardizen-M) or 0.5g  enzymes
(Fra®Multizyme)/kg diets have positive effects on carcass traits and intestine
morphology.

Keywords: probiotic, enzyme, carcass traits, intestinal microflora, broilers
chickens

Introduction

Probiotics and enzymes are produced worldwide, not just to increase
production but also to investigate their possibility as effective antibiotic
substitutes. Probiotics are live microbial dietary supplements that help the host by
supporting intestinal microbial balance (Fuller, 1989). Lactobacillus, Lactococcus,
Enterococcus, and Streptococcus are the most popular probiotic bacteria
(Rinkinen et al., 2003). In the past 15 years, probiotics have been used as potential
antimicrobial growth promoters (AGP) substitutes without any negative clinical
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consequences (Furrie et al., 2006). Previous research suggested that adding
probiotics to the feed could enhance growth performance (Deniz et al., 2011), meat
quality (Mahajan et al., 2000), improve carcass traits of broiler chickens (Shabani
et al., 2012), promote intestinal lactobacilli counts (Lee et al., 2010), and reduce
the number of coliforms in broilers (Hassan and Ryu, 2012). Multi-strain
probiotics have more potential than single strain probiotics, according to research
reports, and can improve chicken growth performance, feed efficiency, and gut
health bystabilizing the intestinal microbiota (Mountzouris et al., 2010).

Non-starch polysaccharides (NSPs), such cellulose and hemicellulose, have
been found to be present in varying levels in different feed ingredients, which may
prevent the absorption and utilization of dietary nutrients (Dhawan and Kaur
2007). Other researchers have noted that the inclusion of NSPs in the diet of
chicken can result in increased intestinal viscosity, lower nutritional digestibility,
poor feed conversion ratios, and subpar bird performance (Meng and Slominski
2005). Exogenous enzymes can be added to diets as a method to enhance the
utilization of NPS-rich nutrients (Montanhini et al., 2013). By altering the
intestinal microbiota and minimizing the negative effects of microbial
fermentation in the small intestine, these enzymes also reduce the viscosity of the
intestinal digestion. The addition of commercial enzymes can improve the
nutritional value of feed ingredients and give diet formulation more flexibility.
Exogenous enzymes have been reported to improve nutrients utilization and
increasing the digestibility of fibrous materials (Anjumand, 2010).

The purpose of this study was to determine the impact of adding probiotics
(Guardizen-M) and enzymes mixture (Fra®Multizyme) in diets for broilers on
carcass characteristics and intestinal microbiota.

Materials and Methods

The current study was conducted at the Poultry Farm, Animal Production
Department, Faculty of Agriculture, Al-Azhar University, Assiut branch, Egypt,
during the period from February 2020 to March 2020.

Experimental design

One hundred and thirty-five unsexed, healthy one-day old broiler chicks
(Ross-308) were obtained from commercial hatchery, and randomly distributed
into three groups of 45 chicks, in three replicates of 15 birds each. The first
group received only basal diets (starter for 2 weeks and grower for 3 weeks) as
control (C), the 2" group (T1) receivedthe basal diets supplemented with
probiotic (Guardizen-M) at level of 1g/kg diet, while the 3™ group (T2) received
the basal diets supplemented with enzymes(Fra®Multizyme) at level of 0.5g/kg
diet. The trial lasted till 5 weeks of age. The basal diets were formulated according
to NRC (1994), as shown in Table (1).

Probiotic (Guardizen-M) consists of mixed probiotics concentrates 5.6 g (a
minimum 1x10'° CFU) Lactobacillus plantarum, Lactobacillus bulgaricus,
Lactobacillus rhamnoses, Lactobacillus acidophilus, Bifidobacterium bifidum,
Streptococcus thermophilus, Enterococcus faecium, Aspergillus oryzae, Candida
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pintolopesii and Lactose or Dextrose 994.4g. The enzyme complex preparation
(Fra®Multizyme) contains Xylanase16,000 BXU/g, 1,3(4) B- glucanase 2,400
BU/g, Pectinase 210 U/g, Alpha-amylase 2,100 IU/g, Mannanase 3,000 MNU/g,
Protease 7 mg and Phytase 1,000 FTU/g.

Birds' husbandry

The chicks were kept in floor pens at the same area (200 x 150 % 250 ¢cm) in
opened house at similar hygienic and normal environmental conditions, using the
sawdust as litter at 7 cm deepness. All birds reared on similar managerial
conditions and fed the experimental diets ad libitum and given free access to water
during the whole experimental period.

From one to three days of age, continuous light was used for chicks, then the
lighting program of 23 hours of light and one hour of darkness per day was used
from the fourth day of life until the end of the experiment. The brooding
temperature (indoor) was set initially at 34°C and gradually declined until reach
22°C at the 4" and 5™ weeks, as described previously by Ghareeb ef al., (2014).
All birds were vaccinated against Newcastle Disease (ND), Infectious Bursal
Disease (IBD) and Infectious Bronchitis (IB).

Table 1. The basal diets and its calculated nutrient content

. Starter (% Grower (%
Ingredients (1-14 dz(lys; (15-35 dt(lys;
Yellow corn (8.8%CP) 58.00 58.80
Corn Gluten (60%CP) 8.58 6.28
Soybean meal (46% CP) 28.10 26.00
Limestone 1.00 0.90
Wheat bran 0 2.00
Soya Oil 1.20 3.20
Di-calcium phosphate 2.30 2.00
DL — Methionine 0.07 0.07
L-Lysine 0.15 0.15
NaCl 0.30 0.30
Vitamins minerals mixture! 0.30 0.30
Total 100 100
Chemical composition?

Metabolizable energy (kcal/kg died) 3003.88 3100.29
Crude protein, (%) 23.01 21.04
Crude fiber, (%) 3.44 3.49
Ether extract, (%) 3.84 5.86
Calcium, (%) 1.05 0.93
Available phosphorus, (%) 0.51 0.45
Methionine, (%) 0.53 0.48
Lysine, (%) 1.20 1.13

Vitamins and minerals premix each kg consist of: Vit A, 10000 IU; D3 3000 ICU;
Vit E, 10 mg; B1, 5 mg; B6, 1500 mg; B12, 10mg BS, 10 mg; Niacin, 30 mg; Folic acid,
50 mcg; Chloride, 500 mg; copper, 10 mg; iron, 50 mg; Manganese, 60 mg; Zinc, 50mg,
and selenium, 0.1 mg according to NRC (1994).
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Data collection

Carcass Traits

At 35 days of age (end of experiment), 5 birds were taken at random from
each replicate, slaughtered; plucked and eviscerated then the dressed weight was
obtained. Dressed carcasses were weighed and calculated as relative to live body
weight. Breast, back, thigh, drumsticks, internal organs (liver, heart, empty
gizzard, pancreas, proventriculus, spleen and bursa), the abdominal fat, blood,
feather, (feet and sank) and head were separated, weighed and calculated as
relative to live body weight.

Approximately 100g sample of breast muscle from three birds (one per
replicate) from each group was stored in freezer -20°C for evaluation of chemical
and physical characteristics of meat. After thawing, the moisture, crude protein,
ether extract and ash contents were determined according to the procedure
described by AOAC (2004). The measurements of drip loss from 0 to 24 hour
were determined according to Zhou et al., (2010). Cooking loss was conducted as
described by Cai et al., (2018). Water holding capacity (WHC%) was evaluated
5 hours after slaughter,using the methodology described by Hamm (1960).

Intestine microflora

Excreta samples were obtained directly from bird's intestines after
slaughtering in sterile bags and stored on ice for transfer to the lab, where they
were prepared for microbiological examination. Eachbird's composite excreta
sample (One gram) was homogenized after being diluted with 9 ml of 1 percent
peptone broth. According to (Difco, 1998), viable counts of bacteria in the excreta
samples were conducted by plating serial 10-fold dilutions (in 1% peptone
solution) in duplicate onto plate count agar medium to count total aerobes,
MacConkey agar medium to count coliform bacteria and MRS agar medium to
count lactobacillus colonies. For plate count agar plates were incubated for 48
hours at 32 degrees Celsius. At 37 degrees Celsius, the MacConkey agar plates
were incubated for 24 hours. MRS agar plates were incubated at 39°C for 48
hours. The following calculation was used to compute the number of bacteria in
the initial volume: Number of bacteria = Number of colonies % (1/Dilution factor)
x Cultured volume. Then, the logarithms to base 10 of the obtained values were
used in CFU/g for later analyses.

Statistical analysis

The obtained data were analyzed by the General Liner Model (GLM)
procedure of SAS (1998) using one-way ANOVA according to the following
model: Yij = p +Ti +Ej;

Where, Yj; = the dependent variable; u = the general mean; T; = effect of
experimental treatments; (i= 1,2;) E;j = the experimental random error. Before
analysis, all percentages were subjected to arcsine transformation (logl0 x +1) to
normalize data distribution. Significant differences of obtained means were
determined using Duncan's multiple range tests at the level of P<0.05 (Duncan,
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1955). A level of probability (P. value) of < 0.05 was considered significant.
Results and Discussion

Carcass traits

Edible Parts

Our results presented in Table (2) indicate that broilers of T1 and T2 had the
highest (P<0.05) percentages of proportional weights of dressed carcass, breast,
thigh and drumsticks as compared to control. Also, abdominal fat % was
significantly (P<0.05) decreased by using probiotic or enzymes as compared to
the control. However, the differences in proportional weights ofdressing carcass,
breast, thigh, drumsticks and abdominal fat were not significant between T1 and
T2 groups. On the other hand, there were no significant (P>0.05) differences
among all groups in proportional weights of back, heart, liver, gizzard and giblets.

Table 2. The effect of probiotics and enzymes supplementation on weights of carcass
characteristics and abdominal fat as percentage of live body weight
Treatment

C T1 T2 SEM Sig
Items
Dressed carcass, 74.08° 77.67% 77.44° 1.38
Breast, 25.42° 27.72° 27.50% 1.07
Back, 11.28 11.58 11.44 1.07 NS
Thigh, 16.71° 18.12° 17.98* 2.10 *
Gizzard, 2.20 2.21 2.21 0.07 NS
Giblets, 5.09 5.18 5.19 0.10 NS
Abdominal fat, 1.26% 1.09° 1.13° 0.05 *

a and b: Means with different superscripts in the same row are significantly different (P< 0.05).
C= Control, T1= Probiotic, T2= Enzymes, SEM= Standard error of means, Sig= significance,
NS= not significant, *= significant

Our findings agree with the findings of Midilli and Tuncer (2001), who
reported that the best carcass and cut up yields were recorded for the enzymes
and probiotics supplemented groups of broilers compared with their control.
Similarly, Yaqoob et al., (2022) found that enzymes supplementation did not
significantly affect liver, gizzard, heart and giblets percentages of broilers.
Moreover, Hajati (2010) showed that enzyme supplementation to broilers diet
increased carcass, thighs drumsticks percentage significantly (P<0.05). Also,
Algedawy et al., (2011) indicated that additionof probiotic or enzymes in diets for
broilers had non-significant effects on the average weights of the giblets (gizzard,
heart, liver). Similar results observed by Sarangi et al., (2016), who indicated that
addition of probiotic in diets for broilers had no significant effect on heart, gizzard,
liver and back weights. According to Ali et al., (2018), abdominal fat% was
significantly (P<0.05) decreased by using of probiotic or multi-enzymes in diets
of broilers. They also added that using of probiotic or multi-enzymes had
insignificant effects on relative weights of heart, liver and gizzard. In addition,
Kaushal et al., (2019), stated that probiotic and enzymes supplementation to
broiler diets significantly (P<0.05) increased dressed carcass and breast%
compared with control, however, they had insignificant effect on relative weight
of back. Moreover, Rehman et al., (2020) stated that probiotic did not prove any
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significant effect on weights of liver, heart and gizzard for broilers at 1-35 d of
age. Nevertheless, Tang et al., (2021) found that probiotic remarkably (P<0.05)
increased breast muscle% of broilers compared to control.

On the other hand, the obtained results are in disagreement with Viveros et
al. (2002), who observed that enzyme supplementation to diets of broiler chicks
reduce weight of liver. Moreover, Mohammad et al., (2017) revealed that multi-
enzymes insignificant effect on weights of carcass, thigh, breast and drumsticks of
broilers. Similarly, Sugiharto et al., (2018) indicated that multi-strain probiotic did
not have significant effects on percentages of thigh, breast, abdominal fat and
drumsticks of broilers. In addition, Tang et al., (2021) proved that probiotic had
insignificant effects on dressed carcass and abdominal fat % of broilers. Also,
Yaqoob et al., (2022) showed that multi-enzymes supplementation did not
significantly impact on relative weights of dressed carcass, breast, thigh,
drumsticks and abdominal fat for broilers.

The enhancement in carcass characteristics (dressed carcass, breast, thigh and
drumsticks %) by usingprobiotic and enzymes might be related to an improvement
in the nutrients utilization and may be due to more edible muscle mass. Better
fleshing and a more advantageous meat-to-bone ratio in the treated groups may be
responsible for the higher dressed yield in the groups supplemented with enzymes
and probiotics. Zhou et al., (2015) reported that probiotics could promote intestinal
digestion and nutrient absorption and further enhance muscle tissue development
through improving the intestinal microflora and composition. Adding exogenous
enzymes enhances the energy availability and use of nutrients, thus enhances feed
conversion ratio (Shirmohammad and Mehr, 2011), then improve carcass quantity.
As seen by Attia et al., (2012), the increase of the intestinal villi, the increase in
nutrient release caused by the addition of enzymes made more nutrients available
for absorption and, consequently, for biochemical reactions that encourage
anabolic reactions and muscle growth. Alam et al., (2003) illustrated that higher
carcass yield by addition of enzymes in diet may be due to higher fat deposition in
carcass. Thedecreasing in abdominal fat may be attributed to the beneficial impact
of probiotics and enzymes on the distribution of fats inside the body (Al et al.,
2018). Since the primary fat deposition in broiler chickens is abdominal fat, which
appears to be closely related to total carcass fat, indicating the fact that probiotics
enhance efficient energy usage (Santoso et al., 1995).

Table 3. The effect of probiotics and enzymes on weights of non-edible parts as
percentage of live body weight

Treatment . T1 T2 SEM Sig
Items
Blood 2.78 2.73 2.78 0.10 NS
Feather 5.03 5.08 5.05 0.22 NS
feet and sank 3.46 3.30 3.50 0.08 NS
Head 1.89 1.89 1.91 0.04 NS
Proventriculus 0.33 0.34 0.35 0.02 NS
Pancreas 0.27 0.26 0.28 0.03 NS

C= Control, T1= Probiotic, T2= Enzymes, SEM= Standard error of means, Sig= significance,
NS= not significant.
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Nonedible parts

Data presented in Table (3) revealed that supplementation of 1g probiotics
or 0.5g enzymes per kg diets for broiler chickens did not have any significant
(P>0.05) effect on relative weights of non-edible parts (blood, feather, (feet and
sank), head, proventriculus and pancreas).

Our findings are in agreement with those obtained by Algedawy et al.,
(2011) indicated that differences in relative weights of non-edible parts (blood,
feathers and pancreas) were not significant due to addition of probiotic or enzymes
in diets of broilers. Also, Shabani et al., (2012) reported that weights of pancreas
were not significantly (P>0.05) affected by adding of probiotic in diets for broilers.
Sugiharto et al., (2018) indicated that multi-strain probiotics had insignificant
effects on percentages of proventriculus and pancreas of broilers. Moreover,
Bharathidhasan et al., (2009) and Bromfield et al., (2021) showed that adding
enzyme in diets of broilers did not have statistical effects on pancreasand
proventriculus percentages. . Similar results obtained by Ali ef al., (2018), who
revealed that using of probiotic or multi-enzymes in diets of broilers had
insignificant effects on relative weights of proventriculus and pancreas.
Additionally, relative weight of feet and shank of broilers was not significantly
affected by enzymes (Hajati, 2010 and Houssein et al., 2019) or probiotics
supplementation (Tang et al., (2021).

Table 4. The effect of probiotics or enzymes on weights of immune organs as
percentage of live body weight

Treatment C T1 T2 SEM Sig
Items
Spleen 0.19 0.20 0.20 0.01 NS
Bursa 0.13 0.13 0.13 0.01 NS

C= Control, T1= Probiotic, T2= Enzymes, SEM= Standard error of means, Sig= significance,
NS= not significant.

Immune organs

Relative weights of spleen and bursa as affected by probiotics or enzymes are
shown in Table (4). The present study indicated that the relative weights of spleen
of broiler chicks at 35 days of age tended to be higher in the probiotic (T1) and
enzymes (T2) treatments than in their control (C), however, data revealed that the
differences in values of relative weights of bursa and spleen were not significant
(P>0.05) among all experimental groups.

The present results are also in accordance with those of several studies which
reported that the relative weights of bursa and spleen for broilers were not
significantly affected by multi-enzymes (Vahid ez al., 2012; Metwally et al., 2020
and Yaqoob et al., 2022) or probiotics supplemented (Sugiharto et al., 2018;
Hidayat et al., 2020).

On the other hand, Algedawy et al., (2011) showed that average weights of
spleen and bursa were significantly increased (P<0.05) with probiotic
supplementation as compared to exogenous enzyme mixture for broilers. Sadeghi
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et al., (2015) showed that dietary inclusion of probiotics increased the relative
weight of spleen, but had no effect on the relative weight of bursa. Also, Ali ef al.,
(2018) revealed that bursa % was significantly (P<0.05) increased by using of
multi-enzymes in the diets of broilers.

Carcass quality

The impact of probiotics or enzymes on carcass quality (chemical and
physical characteristics) are shown in Table (5). Data revealed that the probiotics
or enzymes did not have any significant (P>0.05) effect on studied physical
characteristics (drip loss, cocking loss and WHC). Also, our results revealed that
the differences in moisture and ash percentages were not significant (P>0.05)
among all groups. While the crude protein percentage was significantly (P<0.05)
higher in T1 and T2 treatments as compared to the control group, with no
significant (P>0.05) differences between T1 and T2 treatments. Ether extract was
significantly (P< 0.05) decreased at using probiotics or enzymes, however, the
differences were not statistically between T1 and T2 treatments, or between T2
and the control groups.

Table 5. The effect of probiotics or enzymes on carcass quality (%)

Treatment T1 v SEM  Sig.
Items
Chemical composition
Moisture, 71.34 71.09 70.96 4.81 NS
Crude Protein 21.77° 23.08* 22.89% 2.26 *
Ether extract 4.10° 3.05° 3.43%® 0.89 *
Ash 1.16 1.19 1.18 0.34 NS
Physical characteristics
Drip Loss 243 2.30 2.34 0.86 NS
Cooking Loss 18.09 17.91 18.00 1.09 NS
WHC 73.60 74.00 73.76 3.27 NS

C= Control, T1= Probiotic, T2= Enzymes, SEM= Standard error of means, WHC= Water holding
capacity, Sig= significance, NS= not significant, *= significant

The results of this study are in harmony with those of Pelicia ef al., (2004)
who found that multi-enzyme addition to broilers diet resulted in significantly
higher meat protein than control. In addition, Zhou et al.,(2015) reported that
probiotic had insignificant effect on WHC % for broilers. Also, Habib (2016)
showed that the WHC 9% of breast meat for broilers was not significantly affected
by enzymes supplementation. Moreover, Mohammad et al., (2017) revealed that
multi-enzymes did not prove any significant effects on cocking loss, WHC, ash,
moisture and ether extract % in meat of broilers. Moreover, Eltrefi et al., (2017)
showed that using of probiotic in diets of broilers had insignificant effects on
moisture and ash in breast meat. Additionally, Sugiharto et al., (2018) indicated
that multi-strain probiotics did not show significant effects on drip loss % for
broilers. Also, Houssein et al., (2019) reported that using of enzymes in diets of
broiler chicks had insignificant effects on cocking loss %, WHC %. As well as,
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Tang et al., (2021) noted that probiotic had in insignificant effects on moisture and
ash % in thigh or breast muscles of broilers. Also, Bromfield et al., (2021)
showed that enzyme supplementation to diets of broilers did not have significant
effects on moisture, ether extract and ash %.

On the other hand, Pelicia ef al., (2004) observed lower meat moisture for
broilers received multi- enzyme in their diet compared with control. Additionally,
Zhou et al., (2015) and Tang et al, (2021) reportedthat probiotic significantly
decreased drip loss % and cocking loss% in breast and thigh muscles of broilers.
Also, Mohammad et al., (2017) revealed that multi-enzymes had insignificant
effects on crude protein in meat of broilers. Moreover, Eltrefi ef al., (2017) showed
that using of probiotic in diets of broilers had insignificant effects on crude protein,
ether extract% in breast meat. Yaqoob ef al., (2022) showed that multi-enzymes
supplementation significantly (P<0.05) decreased cocking loss % of breast meat
of broilers.

Increase of protein content of meat may be due to probiotic and enzymes
enhancement of the digestion of nutrients, increase digestive enzyme activity,
which enhance digestibility of protein and starch and enhance the absorption of
nutrient. Falaki ef al., (2010) reported that probiotics increase protein availability,
improve nutrient intake, and increase nitrogen stability, all of which can have a
significant impact on carcass quality. Toghyani et al, (2011) explained that
improvement the carcass traits may be associated to the prevention of intestinal
pathogen colonization and better nutrient utilization (protein and energy) of the
diet when prebiotics were added to the broiler diet. According to Popova (2017),
probiotic feeding regimens have a natural potentialto improve poultry meat quality
in vivo due to the improvement of the intestinal microbiota and the decrease in the
intestinal load of pathogenic bacteria which in turn improve the health and
performance of the birds as well as the quality of their meat.

Table 6. The effect of probiotics and enzymes on intestine microflora

Items Total count Lactobacillus Coli form Lacto/Coli
Treatmen (log'® CFU/g)  (log'® CFU/g)  (log'® CFU/g) (log'® CFU/g)
C 8.25% 6.16° 3.95° 1.58¢
T1 6.54°¢ 7.69% 3.29° 2.35%
T2 7.60° 6.97° 3.37° 2.08°
SEM 0.25 0.29 0.16 0.21
Sig. sksksk kek ksk kek

a, b and c: Means with different superscripts in the same column are significantly different (P<
0.05). C= Control, T1= Probiotic, T2= Enzymes, SEM= Standard error of means, Sig.=
significance, **= highly significant, *** =very highly significant

Intestinal microflora

The results shown in Table (6) indicate that the highest (P<0.05) total count
of bacteria was recorded for the control group, followed by those of T2 group, and
the lowest (P<0.05) total count of bacteria was recorded for T1 group.
Lactobacillus bacteria count was significantly (P<0.05) higher in T1 group,
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followed by T2 group, while the lowest (P<0.05) Lactobacillus bacteria count was
evaluated in the control group. The highest (P<0.05) coliform bacterial count was
recorded in the control group as compared to T1 and T2 groups, however, no
statistical (P>0.05) differences were proved between T1 and T2 groups incoliform
bacterial count. The present study illustrated that the Lacto: Coli ratio was
significantly (P<0.05) higher in T1, followed by T2 treatment, and the lowest
(P<0.05) value of Lacto: Coli ratio was evaluated for the control group.

Similar findings were observed by Djouvinov ef al., (2005), who stated that
total bacterial count and coliform bacteria in intestinal were significantly (P<0.05)
decreased but Lactobacillus population was significantly (P<0.05) increased by
adding probiotic at 300g/ton feed for ducklings as compared to control diet. Also,
Teo and Tan (2007) explained that coliform bacteria count for male broilers (Ross)
chicks received probiotic contain B. subtilis at levels 108 and 10°CFU/kg diets
remarkably (P<0.05) decreased compared with control at 42 days of age.
Additionally, Mountzouris ef al., (2010) illustrated that populations of coliforms
spp. in caecum of broilers (Cobb) were significantly (P<0.05) decreased by adding
probiotic) at concentration of 10'°CFU/kg diet. Moreover, they also showed that
broilers received probiotic (had the highest (P<0.05) Lactobacillus spp.
concentration than control group at 42 days of age. Also, Kazemi et al., (2019)
stated that using of probiotic at level 150g/ton feed significantly (P<0.05)
increased Lactobacillus population in ileum of broiler chickens (Ross 308) as
compared to control at 42 days of age. In contrast, Cengiz ef al., (2015) revealed
that probiotic at levels of 1 and 0.5g/kg starter and finisher diets, respectively for
broilers (Ross 308) did not have significant (P>0.05) effects on total aerobic and
Lactobacilli bacterial counts during the period from 1 to 42 days of age.

As for enzyme effects on bacterial count, enzymes supplementation at level
200g/ton feed of broiler chickens significantly (P<0.05) increased Lactobacillus
and decreased coliform bacteria count in ileum during the period of 1-49 days of
age (Ohimain and Ofongo 2013). Shakouri et al., (2009) indicated that
supplementation of enzymes for broilers (Cobb) did not have statistical (P>0.05)
effects on Lactobacillus, coliform and total bacteria count in ileum during the
period of 1-28 days of age.

It's possible that the considerable rise in Lactobacilli colony count in the
probiotic group is related to the fact that it helps to balance the intestinal
microecosystem by regulating harmful bacteria through a competitive reaction that
boosts the number of helpful bacteria. Probiotics have a number of important
mechanisms of action, including an antagonistic effect on pathogen bacteria by
altering gut pH, a direct antimicrobial effect by secreting products that inhibit their
development, such as bacteriocins, organic acids, and hydrogen peroxide,
production of short chain fatty acids in the intestine, regulation of the host's
immune system, normalisation of gut microbiota, and various metabolic effects
(Emanuel and Adrian, 2010 and Ferreira et al., 2011). According to Spring et al.,
(2000), the significant reduction in coliform bacteria count can be due to that
probiotics contain various beneficial bacteria that coat the intestinal villi and
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prevent coliform bacteria from sticking to the intestinal wall of broilers. The
reduction in pH of the GUT is considered as an effective means of preventing
potentially pathogenic bacteria such as coliform and salmonella from entering the
lower part of the GIT (Bjerrum et al., 2005).

Conclusion

Based on the results of this study, it can be concluded that adding of 1g
probioticsor of 0.5g multienzymes /kg diet are recommended to obtain the best
carcass quantity and quality, also they enhance Lactobacillus bacterial count in
intestine of broiler chickens (Ross-308) at 0-5 weeks of age.
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