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Abstract: This study was conducted for comparisen the effect of some feed growth promoter additives on
performance and gut microflora population of 21 days old broiler chiclkens. Based on randomized completely
design, 300 days old Ross 308 broilers were distributed into 30 floor pens and reared for 21 days. The basal diet
was also supplemented with Flavomycin, Primalac, Biolex-MB and mixture of Primalac plus Biolex-MB, resulting
5 dietary treatments were prepared ncluding control group. Each dietary treatment was fed ad-fibitum to 6
replicate group of 10 bird at the bigining of rearing period. The result of experiment indicate that diets
containing growth promoters improved broilers performance. This improvement was only significant (p<<0.05)
between control group and both Biolex-MB and synbiotic treatment groups, for body weight gain and between
control group and 3 bird groups fed Flavomycin, Biolex-MB and synbiotic dietary treatments for feed
conversion raito. Compared with control birds group, all other treatment groups fed growth promoter diets had
relatively lower total bacterial population in crop except for Primalac treatment, but this differences was
significant (p<0.05) only between Flavomycin and control group treatments. Birds fed diets containing growth
promoter had greater lactic acid bacteria populations in crop compared with control group, but this priority was
significant (p<0.05) only for synbiotic group. A reversed trend were found for coliforms population in ilewm,
where all growth promoter groups, except Flavomycin, had significantly (p<0.05) lower population compared

with control group. Additionally, such feed additives altered the pH content of crop and ileum.
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INTRODUCTION

The microbial flora of the Gastro Intestinal (GI) tract
plays an important role in the health and optimal
performance of the poultry (Yu et al., 1999). Pathogenic
microbial flora in the small intestine competes with the
host for nutrients and absorption of fat seluble vitamins
(Alp et al., 1999). Therefore, the bird’s growth is reduced
and the possibility for the onset of disease is increased.
The microbial species and the population of different
regions of GI depend on numerous factors such as the
pH, fatty acid concentration, GT tract mobility, the immune
system activity, competition for nutrients and sites for
adhesion, production of antibacterial compounds and the
food composition (Salanitto et al, 1978). When
controlling the microflora of the GT track, paying attention
to the type and the population of microorganisms is

important. The activity of beneficial flora (like lactobacilli
and bifidobacteria) of the GI track agamst pathogenic
bacteria 1s through competition for lnkmg sites in
mucosal cells, competition in the use of nutrients and
production of preventive substances for prevention from
substitution or removal of competitor bacteria. In addition,
beneficial microorgamsms can affect their host through
correction of metabolic processes (Mc Donald et al.,
1984). Antibiotics (such as flavomycin) that are added as
growth stimulants to the poultty feed, help with the
fixation of the intestinal microflora and improvement in the
general performance of the bird, while protect from
establishment of some pathogenic bacteria specific to the
intestine. Followmng severe limitation or general
prevention from the use of antibiotics as growth
stimulants and medical agents in the poultry industry,
probiotics and prebiotics were suggested as appropriate
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alternatives for antibiotics (Piray et al., 2007). But the
degree of effect of such compounds and their appropriate
level of use must be studied (Javed et al, 2002).
Probiotics are live microbial feed supplements, which
benefically affects the host animal by improving its
intestinal balance (Fuller, 1989).

Prebiotics are nondigestible food ingeredient that
benefically affects the host by selectively stimulating the
growth and/or activity of one or a limited number of
bacteria in the colon (Gibson and Roberfroid, 1995). The
purpose of thus study was comparing the effects of the
antibiotic Flavomycin and Non-antibiotic additives
containing Primalac and Biolex-MB as alternatives for the
growth stimulating antibiotics on the performance and
bacterial population m some part of GI tract of broiler
chickens during starting period.

MATERIALS AND METHODS

Bird and diet: In this study, 300 broiler chickens of the
commercial Ross 308 strain were used in a randomized
completely design with 5 treatment and 6 replicates in
each treatment and 10 birds/replicates and reared on the
floor pens for 21 days. Before beginning this study, the
dry matter, crude protein, ether extract, crude fiber and ash
contents of main feed ingredients were determined in the
laborabry to make sure of the presence of sufficient
amounts of protein and crude fiber content of the ration
(AOQAC, 1984). A basal diet was formulated as control
according to NRC (1994), recommendations for starter
(0-21 days) period. The required amount of growth
stimulating additives under study was added to the basal
diet so that in addition to the control treatment, 4 dietary
experimental treatments contaimng antibiotic Flavomycin
(650 g ton™"), probiotic Primalac (900 g ton™"), prebiotic
Biolex-MB (2000 g ton™") and Primalac plus Biolex-MB
(900 and 2000 g ton™" of deit), as synbictic were prepared
(Table 1). During the experiment, water and feed were
given to the birds ad-libitum end antibiotic or
coccidiostat were not offered to them. Weighing of the
feed and chickens were made on a weekly basis.

Microbial culture method: On day 21, 1 bird from every
cage (6 bird/treatment) was slaughtered by the cervical
dislocation method. After disinfection of the abdominal
surface of the carcass and areas around it, the internal
organs was removed. Then about 5 cm from the length of
the ileumn middle part (from the Meckel’s diverticulum to
cacal junction) and the crop and their content and mucosa
were sampled. To determine the microbial population, 1 g
of crop and ileum contents was used to make serial 10 fold
dilutions using buffered peptone water and then 0.1 mL of

Table 1: The experiment basal diets composition and calculated proximate
analysis (on dry matter basis)

Ingredients Starter (0-21 days)
Corn 58.07
Soybean meal 27.12
Cotton meal 10.00
Soybean oil 1.16
Ground limestone 1.17
DCP 1.34
Salt 0.40
Vitamin and mineral premix 0.50
Coccidiostat -
Vitamin E 0.03
DL- methionine 0.11
L-lysine 0.10
Nutrient content

ME (keal kg™) 2850.00
Crude protein (%) 20.48
Crude fiber (%0) 4.37

Vitamin and mineral provided per kilogram of diet: Vitamin A, 360000 TUT;
vitamin D3, 800000 TU; vitamin E, 7200 TU; vitamin K3, 800 mg; vitamin
B1, 720 mg; vitamin B9, 400 mg; vitamin H2, 40 mg; vitamin B2, 2640
mg, vitamin B3, 4000 mg; vitamin B5, 12000 mg; vitamin B6, 1200 mg;
vitamin B12, ¢ mg; Choline, 200000 mg, Manganese, 40000 mg, Tron,
20000 mg; Zinc, 40000 mg, copper, 4000 mg; Iodine, 400 mg; Selenium,
80 mg

the appropriate crop and ileum dilutions were spread on
MRSA plates (to detect lactic acid bacteria) and VRBA
(to detect coliforms) (Tzat et al., 1990). The culture of lactic
acid and coliform bacteria was made anaerobically form.
The PCA cultre media was used to count the Total
aerobic Bacterial Population (TBP) of the ileum and the
crop (Engberg et al., 2000). The plates were incubated at
37.5°C for 48 h. After counting the number of colonies in
each plate, the number so obtained was multiplied by the
wverse of the dilution and the result was stated as the
number of Colony Forming Unit (CFU) in 1 g of the sample
(Downes and Lto, 2001).

pH measurment: For measuring the pH, about 1 g of the
crop and ileum content of each chicken was collected and
transferred into 2 mL distilled water, then the pH levels
were measured using a pH meter (Izat e? al., 1990).

Statistical analysis: All data were analyzed using the
one-way Anova procedure of SAS® (SAS, 1998) for
analysis of variance. Significant differences among
treatments were 1dentified at 5% level by Duncan (1955)
multiple range tests.

RESULTS AND DISCUSSION

Growth performance:
treatments on the performance of broiler chickens are
shown in Table 2. The use of the growth stimulants
flavomycin, Primalac, Biolex-MB as well as the Primalac
and Biolex-MB mixture (synbiotic) led into an
improvement in the weight gain of birds by 104.5,102.9,

The effect of experimental
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Table 2: The main effects of treatments on performance of broiler chickens
at 21 days (Meant8E)

Table 3: The main effects of treatments on gut microbial population' of
chickens at 21 days (Mean+SE)

BRody weight Feed Feed conversion

Treatments gain (g) consumption (g) ratio (g &)
Control 511.4£14.36° 1047.7+2.12 2.05+0.053"
Flavommy cin 534.548.13% 1023.2+9.35 1.91+0.041°
Primalac 526.4+6.88% 1029+0.87 1.95£0.042%
Biolex-MB 557.6£16.35 1043.3+£38.07 1.87+0.01%°
Synbiotic 560.8+5.99° 1043.4+11.78 1.86+0.026"
p-values 0.020 0.865 0.009

“*Means in each column with different superscripts are significantly different
(p=<0.05)

109 and 109.6 g, respectively, as compared with the
control group. Although, this differences was significant
(p<0.05) when control group compared to Biolex-MB and
synbiotic, but the others difference was no m this manner
(p=0.05). The highest weight gain relates to the Biolex-MB
and synbiotic that both group led into a 9.6% weight gain
n the birds as compared with the control. Addition of the
above mentioned growth stimulants had no effect on the
broilers feed intake. but, all groups birds under growth
promoter experimental treatments had lower Feed
Conversion Raito (FCR) than control group and this
improvement compared with control was significant
(p=10.05) for all except for Primalac. In general, the positive
effect of experimental additives on performance are in
agreement. Mohan et al. (1996), Piray et al. (2007) and
Pelicia et al. (2004) have observed the beneficial effects
of prebiotics on the Body Weight Gain (BWG) of
broiler chickens m their 1st 3 or 4 weeks of breeding.
Pelicano et al. (2004) reported that using synbiotic could
improve the BWG in days 0-21. Similar improvement
m FCR was also reported by many researchers.
Esteve-garcia et ol (1997) observed that adding
flavomyein to a wheat-based ration could significantly
improve the chickens FCR in all development periods
(0-21 days and 22-42 days). Pelicano et al. (2004),
Maiorka et al. (2001) and Santin ef af. (2001) reported that
in birds under prebiotic and probiotic nutrition, the FCR
was 1mproved significantly during the days 1-21 as
compared with the control treatment. Moreover, adding
synbiotic to the ration has been effective in improving the
FCR (Zulkafh et af., 2000). The lack of effects of adding
growth promoters on feed intake of birds in their early
period of development in this experiment 1s consistent
with the results reported by Celik et ol (2001),
Pelicia et al. (2004), Mohan ef al. (1996) and Gunal et al.
(2006). Although, adverse results were reported by
Celik et al. (1997) and Yeo and Kim (1997). In contrast
to the positive effects of these additive on BWG and
FCR in present study, which was consistent with the
results of several other experiment, by Celik et al. (2001)

Crop Ileum

Total Lactic Total

microbial acid microbial
Treatments  population bacteria population Coliforms
Control 6.60+0.341* 8.20+0.114"  7.88+0.260°  4.95+0.251*
Flavonmycin  5.85+0.329" 8.55£0.152%  6.73:0.375%  4.47+0.192%
Primalac 6.67+0.084* 8.63+0.241%  7.30+0.326®  4.23+0.13%°
Biolex-MB  6.18£0.040°  8.58:0.110° 7.03£0.201°  4.28+0.13%
Synbiotic 6.35£0.083®  8.82+0.12%  6.94+0.160°  4.26+0.208
p-values 0.088 0.235 0.060 0.052

“*Means in each colurmn with different superscripts are significantly different
(p=0.05), 'The result are mentioned as log cfu g! of crop and Ileum
contents

and Willis et al. (2007) show that the use of such
additives has no effect on the weight gain up to day 21.
Similarly, the lack of significant effects of these
additives on FCR were reported by Gunal et al. (2006) and
Ceilk et al. (2001) for flavomycin, Piray et al. (2007) for
probiotics, Yalcinkayal et al (2008) for mannan
oligosaccharids and Pelicia ef al. (2004) for synbiotics.
Variance between researchers could be related to
differences in management and environmental conditions
that be exist in various experiments. [t's suggested that
under benefit management and/or envirommental
conditions, the effect of such feed additives may be
worthless. On the other hand, the responses of breeding
bird m a warm climate condition similar to the present
envirommental in south west of Iran to these growth
promoters may be better than an ideal condition. The
reduction of harmful, but increasing the useful population
of bacteria in some part of gut shown m Table 3 may
confirmed this opinion. Analysis of the current experiment
results shows that the synbiotic treatment has the highest
mean body weight. The reason may be the synergistic
effect of Primalac and Biomex-MB. Part of these positive
results in present study may be assigned to the reduction
in the number of pathogenic bacteria. In infections caused
by pathogenic bacteria, lymphocytes collect together to
destroy them and following mflammation, the thickness of
the muscular layer 1s increased (Gunal ef af., 2006). By
removing pathogenic bacteria that can adhesion to the GI
track wall, a favorable medium is provided for the use of
nutrients by the birds (Farchuld ef af., 2001). Also, the use
of prebiotics, by mcreasing in length of the intestinal
mucosa, increases the absorption areas and improves the
birds growth performance (Santin et al., 2001).

Microbial culture: The resulss of the effect of the above
mentioned additives on the population composition of the
GT track microbes (the crop and the ileum) are given in
Table 3. This results indicate that the birds under
flavomycm treatment had the least total number of the
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Table 4: The main effects of treatments on pH of crop, ileumn and cecum of
chickens at 21 days (Mean+SE)

Treatments Crop Ileumn Cecum
Control 4.85+0.138° 6.61+0.198 5.76+0.271®
Flavory cin 4.27+0.091° 59440117 5.96+0.233
Primalac 4.23+0.005° 6.03+0.110° 5.45+0.282>
Biolex-MB 4. 76+0,2300 6.35£0.268° 5.64+0.233%
Synbiatic 4.35+0.058 6.01+0.245° 6.03=0.062
p-values 0.018 0.104 0.428

“*Neans in each column with different superscripts are significantly different
(p=<0.05)

bacteria in the crop and this difference was significant
relative to the control and Primalac treatments (p<<0.05).
The use of Primalac and Biolex-MB mixture as called
synbiotic could form the highest lactic acid bacterial
population in the crop, which was significant when
compared to the control treatment (p<0.05). Analysis of
the ileum microbial population showed that all growth
stinulants, except primalac, led mto a significant reduction
in the total number of the bacteria in the ileum contents
than the control treatment (p<0.05). Also, feeding with all
growth stimulants, except flavomycin, reduced the
coliform bacteria population in the ileum as compared with
the control treatment (p=<<0.05). Gunal et al. (2006) showed
that the use of flavomycin reduces the total population of
the bacteria and the number of gram negative bacteria on
21st day mn the 1leum and the cecum as compared with the
control treatment (p<0.03). Fairchild et al. (2001) and
Spring et al. (2000) reported that the use of prebiotics in
the ration reduces the total population of coliforms m the
mtestinal lumen. Rada et al. (1995) found that the use of
lacto bacillus salivari in the chickens’ ration can reduce
the coliform bacteria population significantly as compared
with the control treatment by reducing the intestinal pH
level. Despise of this, Yang et al. (2007), Tin et al. (1998)
and Ceylan et af. (2003) observed no change in the GI
microbial flora by adding probiotics, MOS and antibiotics
to the ration of broiler chickens. Flavomyein, by
preventing from connection of muramyl-pentapeptide to
the peptidoglycan structure, prevents from synthesis of
bacterial cell wall (Huber and Nesemann, 1968). This
antibiotic acts extensively against gram positive
microorgamsms  such  as  Lactobacillus  and
Bifidobacterium and reduces the number of lactic acid
producing bacteria that are dominant in the upper GT track
parts (Cummings, 1995). Flavomycin acts against gram
negative bacteria m a limited form, since it can not
penetrate into outer membrane of this group of bacteria
(Huber, 1979). Considering the above, it seems that in our
experiment, the use of flavomycin by effective reduction
1n the total microbial population of the crop as compared
with the control treatment provides a better environment
for multiplication of lactic acid bacteria. Probiotic
microorganisms, by production of acids (such as acetic

acid and lactic acid) and other compounds that prevent
from the growth of pathogenic bacteria, help the growth,
multiplication and establishment of beneficial bacteria in
the intestinal environment (Fuller, 1989). Adding mannose
based carbohydrates for reducing the connection of the
bacterial lectin to the D-mannose receivers in the GI
system and prevention from formation of pathogenic
bacteria 1s a useful one (Eshdat et al., 1978; Yang ef af.,
2007). Following prebiotic fermentation by lactic acid
bacteria, production of lactic acid and reduction in the
pH-value, multiplication of pathogenic bacteria 1s reduced
(Line et al., 1995; Chung and Day, 2004). Therefore, the
use of prebiotic and probiotic mixture can reduce the
intestinal pH and provide a good environment for lactic
acid bacterial growth and multiplication through
SYNergisiiL.

pH levels: The effects of experimental treatments on the
pH of the crop, the ileum and the cecum of broiler
chickens are provided m Table 4. This findings show that
the pH in cecum of the birds was not affected (p=>0.05) by
experimental treatments. Tn birds that received rations
contaiming flavomyein and synbiotic, the ileum pH was
significantly reduced as compared with the control
Adding flavomycin, Primalac and synbiotic to the basic
ration could reduce the crop pH significantly as compared
with the control treatment (p<0.05). Also, the crop pH in
the flavomycin and Primalac treatment was lower when
compared to the prebiotic treatment (p<<0.05). There was
no significant difference among other treatments.

In our experiment, the results of pH measuring of
different areas in the GI track, partly supports the
culture findings. Analysis of the total
population of the crop bacterial and its comparison with
the results of pH measurement n birds affected by
flavomycin, supports the fact that thought the antibiotics
reduce the total population of the bacteria, but this
reduction is low for lactic acid bacteria as compared with
the pathogenic bacteria (Cummings, 1995). It seems that
flavomycin succeeded in reduction of the coliform
population and mcrease m the lactic acid bacterial
population by reducing the pH of the ileum and the crop.
The use of Primalac and Biolex-MB mixture could, by
synergism and increase in the number of lactic acid
bacteria be effective in reducing the crop pH and total
population of the ileum bacteria.

microbial

CONCLUSION

Based on obtaining better results for birds fed diets
containing growth promoters, particularly in performance
and lower microbial population in gut, 1t 18 concluded that
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by using non-antibiotic additives particularly mixing of
both probiotic and perbiotic could obtamed the
advantages of antibiotic (performance) without their
disadvantages.
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