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ABSTRACT

The present study was conducted to investigate the effects of probiotic on growth
performance, gut health, viability, carcass yield traits and cost benefit analyses etc., of
broiler chicken from di-28 days. A total of 192 day-old broiler chicks (Ross 308) was
assigned into four dietary treatment groups, i.e. D, (Control), D, (Poultry Starsol), D5 (Avilac
plus) and D4 (Avibac), and each treatment replicated six times with eight birds per replicate
in a completely randomized design. The chicks were raised in battery cages all the trial
period. Ready-made starter diet (crumble) was fed the chicks up to 14 days, after that,
grower (pellet) diet fed the broiler from d15 to 28 days. The water treated with probiotics at
the rate of 1.0 g L1 (Poultry Starsol), 1.0 ml L1 (Avilac plus) and 1.0 g L* (Avibac) in D,, D;
and D, treatment groups, respectively, and supplied the birds ad libitum entire the trial
period. Data on feed intake (FI), body weight gain (BWG), feed conversion ratio (FCR) and
livability (%) were collected. Apart from this, caecal digesta sample was taken on 28 days to
determine the gut microflora population, i.e. total viable count (TVC) and total lactobacilli
count (TLC) of broilers. Carcass characteristics (dressing %, blood weight, drumstick weight,
thigh weight, breast weight %) and cost benefit were also calculated on the last day of trial
period to assess the different meat cuts and the profitability of broiler. The data revealed
that FI, viability (%), TVC and TLC of broilers had no difference (P>0.05) between
treatment on 28d. Except for first week, BWG was improved significantly (P<0.05) in the
birds fed probiotics during d1-21 and d1-28, respectively. Superior FCR values (1.30, 1.34)
were observed in the broilers of probiotics supplemented groups from di1-28 days of age. The
results of carcass traits were influenced significantly (P<0.05) by dietary treatment. The
percentage of breast weight, thigh weight, dressing yield, drumstick weight and blood weight
was increased (P<0.05) in the supplemental group compared to control. Higher (P<0.01)
net profit was observed in the birds of probiotics supplemented group than that of control
group. It can be concluded that broiler responded positively as a result of probiotics
supplementation in water, and can be raised profitably under farming condition with low

cost.
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Introduction

Broiler chicken producing is now growing
industry across the globe. The main goal of
broiler production is to meet the huge protein gap
of the consumer world. Currently, the broiler
industry is considered as the highest sources of
animal protein production, which is being
doubled day by day more rapidly than those of
other food producing animal industries (Ohimain
and Ofongo, 2012).

The main goal of poultry integrators is to achieve
optimum production with low investment. This

trend is intensifying and putting force over the
poultry geneticists and nutritionists to explore
alternative policies for profitable poultry
production. Different feeding strategies such as
reduction of specific nutrient content with
addition of various supplements in poultry diets
have been potential to increase the productive
performance and reduce feed cost. Now poultry
nutritionists and researchers are looking for
alternative feeds or supplements to enhance
poultry performance due to ban of animal by-
products and indiscriminate uses of antibiotics in
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animal nutrition by European Union (CEC, 2000;
Adil et al., 2010). One such alternative could be
supplementing probiotics in poultry diet for
boosting poultry production.

Unfortunately, indiscriminate and overuse of
antibiotics in animal production have promoted
the growth of resistant bacteria. Now it has been a
great challenge and burning issues for the
farmers how to control these pathogenic
organisms without using antibiotics (Ohimain
and Ofongo, 2012; Wallace et al., 2010). The loss
of productivity and increase in mortality of
poultry industry most likely due to pathogenic
infection (Patterson and Burkholder, 2003).

Lately, there has been an increase in the use of
probiotics as feed additives, because of the fear of
antibiotic resistance and the implications for
human health. Probiotics and other feed additives
have been used in poultry diets and drinking
water for decades and seem to elicit positive
responses in growth performance. The removal of
antibiotics growth stimulator from the feed is one
of the major challenges for the industrial poultry
and domestic animals. Many additives can be
alternatively used instead of antibiotics in poultry
feed, which include probiotics, prebiotics and
organic acids (Dibner and Richards, 2005; Cakir
et al., 2008).

Given the growing concerns of bacterial
resistance against antibiotics and the incidence of
some cancers and disruption of food chains,
European Union (EU) in 2006, the use of all
antibiotics in the feed of poultry and other farm
animals has already been banned. Therefore,
adoption of new strategies to reduce the risk of
bacterial resistance to antibiotics through food
pyramid from farm livestock to humans are
crying need now-a-days. Due to the difficulties
ahead, there is a need to identify new alternatives
to antibiotics. Probiotics or other feed additives
might have the potential to replace the antibiotics
as growth promoters in poultry diet (Dibner and
Richards, 2005; Gunal et al., 2006; Cakir et al.,
2008). However, many studies have been
conducted to evaluate the effect of probiotics on
growth responses of poultry species in the world.
The inconclusive results, application of different
dosages, different origin of manufacturing
company etc., warrant futher study to assess the
effect of probiotics on the productive
peroformance of broiler. Broiler farmer can be

Table 1. Layout of experiment.

benefitted from using the probiotics in the diet
instead of using antibiotics for reduction of feed
cost and profitable broiler production. Therefore,
the present study was undertaken to evaluate the
efficiency of various probiotics supplements in
poultry to assess the productivity of broiler
chicken.

Materials and Methods

A total of 192 (Ross 308) day-old broiler chicks
was procured from a local commercial hatchery to
conduct this experiment from di1 to 28 days. The
chicks (46.33+0.01 g/b) were weighed on receipt,
and then randomly assigned into four treatment
groups, i.e D;, D., Dy and D,. Each treatment had
six replicates with eight birds per replicate in a
completely randomized design (Table 1). All the
chicks were allotted into 24 similar pens in a
battery cage housing condition. Each pen was
furnished with hanging feeder and automatic
drinker to get an easy access of feed and water for
the birds during the trial period. The chicks were
brooded with electric bulb (100 watt) placed
hanging at the middle of the each pen. For the
first two days, the chicks were provided with a
temperature of 33°C. The temperature was then
gradually reduced by 1 or 2°C every 1 or 2 days
until the chicks were 19 days old at which point
the temperature was maintained at 24°C for the
rest of the trial period.

Eighteen hours of lighting and six hours darkness
per day were provided throughout the trial period
except for first week only, and at this period
continuous lighting (23 h light: 1h darkness)
program was maintained for the chicks. The
ready-made (crumble-pellet; C.P. Bangladesh Co.
Ltd.) broiler diets (starter and grower) were
procured from the local market of Chittagong,
and fed the birds entire the trial period (d1-28).
The broiler chicks were fed with starter diets up
to 14 days, after that, grower diets were used for
the remaining period (d15-28d). The probiotics
i.e. Starsol, Avilac Plus, and Avibac etc. were
collected from the nearby market of Chittagong.
The manufacturing companies of these probiotics
are Renata Ltd. (Starsol), Orion Pharma Ltd.
(Avilac Plus) and Opsonin Pharma Ltd. (Avibac),
respectively. The probiotics were mixed with
water at the particular doses (shown below in
Table 1), and this treated water was used for
drinking the broilers for entire the trial period.

Treatment Number of birds per replicate No. of bird
R, R, R3 R4 RS Re
D, 8 8 8 8 8 8 48
D, 8 8 8 8 8 8 48
D, 8 8 8 8 8 8 48
D, 8 8 8 8 8 8 48
Total 32 32 32 32 32 32 Grand total= 192

D, refers to control group without probiotics, whereas D:- refers to probiotics 1.0 g L (Starsol), Ds indicate
probiotics 1.0 ml L (Avilac plus) and D,denotes 1.0 g L (avibac), respectively.
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Data collection

Prior to feeding, chicks were weighed and
recorded at the first day of starting trial. Live
weight, feed consumption and feed conversions
ratio were calculated weekly. Mortality was
recorded when it occurred. Data on carcass yield
traits (breast weight, thigh weight, dressing yield,
drumstick weight and blood weight) and cost

benefit analyses were also assessed on the last
day of trial. Apart from these, feed samples were
collected and analyzed in the laboratory (Table
2). Besides, total viable count (TVC) and total
lactobacillus count (TLC) were also determined in
the laboratory from the faecal samples collected
on the last day by slaughtering birds.

Table 2. Nutrient composition of compound feed (CP) supplied the broiler.

Nutrient (%)

Dry matter

Crude protein

Crude fiber

Ether extract

Ash

Calcium

Phosphorus

Metabolisible Energy (Kcal kg)

Sample analyses
Feed sample

The collected feed samples were prepared by
grinding with pestle and mortar in the laboratory.
After that, the samples were sent to the
laboratory for proximate analyses. The procedure
for the estimation of dry matter (DM), crude
protein (CP), crude fibre (CF), ether extract (EE),
ash, nitrogen free extract (NFE) etc., were those
of AOAC (2007). True metabolizable energy
(TME) content of the taken samples was
determined indirectly by using the values of CF,
EE, and ash contents (%) fitted to a formula
suggested by Wiseman (1987). Metabolizable
energy (ME) was determined indirectly on the
basis of TME contents of the feed samples,
assuming that TME was 8% higher than the ME,
as it is reported that TME is 5-10% higher than
ME (Wiseman,1987). The formula of TME is:
3951 +54.4 EE - 88.7 CF - 40.8 Ash. Calcium and
phosphorus content of the feed samples were
determined by atomic absorption and
spectrophotometry, respectively.

Preparation of samples for bacteriological
studies

Portion of cecum with their contents were
obtained aseptically with a sterile scalpel and
forceps. These portions were homogenized
uniformly using a mortar and pestle. From the
homogenized mass, one-gram portion was
transferred to a sterile tube containing 9 ml of 0.1
% peptone water. Thus, 1: 10 dilution of the
sample was obtained. Later on serial dilutions of
each sample in 0.1% peptone water were made as
per recommendation of International
Organization for Standardization (ISO, 1995).

Reported value Analytical value
88.20 87.74
21.50 23.05

5.00 5.73
3.50 7.40
6.00 5.65
1.00 1.11
0.50 0.66
2950.00 3253.25

Enumeration of total viable count (TVC)

For the determination of total bacterial counts,
0.1 ml of each ten-fold dilution was transferred
and spread on triplicate PCA or NA agar using a
sterile pipette for each dilution. The diluted
samples were spread as quickly as possible on the
surface of the plate with a sterile glass spreader.
One sterile spreader was used for each plate. The
plates were then kept in an incubator at 35°C for
24-48 hours. Following incubation, plates
exhibiting 30-300 colonies were counted. The
average number of colonies in a particular
dilution was multiplied by the dilution factor to
obtain the total viable count. The total viable
count was calculated according to ISO (1995). The
results of the total bacterial count were expressed
as the number of organism of colony forming
units per gram (CFU g1) of crop and caecum
samples.

Enumeration of total lactobacillus count (TLC)

For the determination of total lactobacillus count
and the procedures of sampling, dilution and
Streaking was similar to those followed in the
total bacterial count. Only in case of lactobacillus
count MRS agar was used. To perform MPN
technique 1.0 ml of each tenfold dilution was
transferred to 9.0 ml MacConkey broth. For each
dilution five test tube, containing 9.0 ml
MacConkey broth were used. All the test tubes
were incubated at 30°C temperature for 48 hours.
Growth of the organism was confirmed by the
appearance of turbidity.

Statistical analyses

All collected data were statistically analyzed using
Minitab software (Minitab Version 16, 2000). The
data were analyzed using one-way ANOVA with
diet as factor. The significance of differences
between means was determined by Fisher’s least
significant difference at P<0.05.
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Results

The gross responses and livability of
broiler chicken fed probiotics

The results of body weight gain (BWG), feed
intake (FI) and feed conversion ratio (FCR) of
broilers were presented in the Table 3. The BWG
of broilers fed probiotics differed significantly
between treatments entire the trial period, except
for first week. Significantly highest BWG (1728.0
g/b) was found in the bird fed D4 group, whereas
D, being the lowest BWG (1584.70 g/b) from d1-
28. The BWG up to 21d was found significantly
(P<0.05) increased in D, D3 and D, groups of
birds, and it was similar between these group.
The results of FI showed no significant difference
(P>0.05) between the treatment group from di-
28 days. Numerically, birds on D, group
consumed more feed than that of other diet group
on day 28d, though no difference (P>0.05) was
observed between treatment. The FI of D5 group

is 22247.70 g followed by 2245.70, 2243.70 g, and
2251.70 g in Dy, D, and D, respectively. The FCR
data revealed that the FCR of broiler differed
significantly (P<0.01) during last week (28d)
only, except for others. Improved FCR values
were observed in the broiler of D, Dj, and D,
groups compared to those of other group (D,).
The data on livability were presented in Fig. 1. It
is evident that 95.83% livability was found in D,
group, and other groups had 100% livability. In
fact, the data of viability of broilers revealed that
there was no significant difference (P>0.05)
among the treatment group.

Caecal microflora of broiler chicken

The data of gut microflora of broilers presented in
Table 4. Data showed that total viable count
(TVC) and total lactobacilli count (TLC) had no
significant difference (P>0.05) between the
treatment.

Table 3. Body weight gain (BWG), fed intake (FI) and FCR of broiler fed probiotic from d1- 28 days.

Age Treatment SEM P-values
(days) D, D, Dy D,
1-7 163.33 167.33 166.33 165.00 0.750 0.330
1-14 377.00P 386.672  390.002 392.672 1.674 0.047
BWG (g/b) 1-21 043.00P 057.008  963.672  969.002 2.480 0.028
1-28 1584.70¢ 1671.00> 1728.002 1724.702 7.159 0.010
1-7 168.67 170.67 168.67 170.33 1.348 0.923
FI(g/b) 1-14 633.00 629.33 628.67 629.67 2.520 0.929
1-21 1396.00 1376.70 1375.70  1377.70 4.965 0.458
1-28 2251.70 2243.70 2247.70 2245.70 6.350 0.973
1-7 1.03 1.02 1.01 1.032 0.008 0.786
FCR 1-14 1.68 1.63 1.61 1.60 0.014 0.272
1-21 1.48 1.44 1.43 1.42 0.008 0.111
1-28 1.422 1.34b 1.30P 1.30P 0.006 0.010

[Data represent mean values of 8 birds per replicate groups during 1- 28 days; D:refers to control diet without
probiotics, whereas D: refers to probiotics 1.0 g L (Starsol); Dsindicates probiotics 1.0 ml L (Avilac plus) and
D, denotes 1.0 g L (Avibac). respectively; ®b¢ Means bearing uncommon superscripts within a row are
significantly different at the levels shown above; SEM= Pooled standard error of means].

105 -
_— a a d
% 100 - ”
E g I | I I
= 90 - I
S
= 85 -

20

D1 D2 03 D4
Treatment

Fig. 1. Livability of broiler chickens fed probiotics from di-d28; Bar with similar letter has no
significant difference (P>0.05) between treatments.
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Table 4. The total viable count (TVC) and total lactobacilli count (TLC) of caecal microflora of broiler
fed porbiotics on 28 days.

Age Treatment SEM P-values
(day) D, D, Dy D,
TVC 28 11.07x104 49.69x104 22.11x104 18.84x104 8.050 0.449
TLC 28 13.25% 102 19.23x102 18.57%102 25.81x102 3.530 0.673

[Data represent mean values of 2 birds per replicate groups during 28 days; SEM= Pooled standard error of
means].

(Table 5). Comparatively better dressing %, blood
weight %, drumstick weight %, thigh weight %
and breast weight % of broiler chicken were
found in the birds fed D4 and D4 diet group than
that of other treatment group.

Carcass yield characteristics of broiler
chicken

The results of dressing %, blood weight %,
drumstick weight %, thigh weight % and breast
weight % of broiler chicken were influenced
significantly (P<o.05) by dietary treatments

Table 5. Carcass yield traits (%) of broiler fed on ready-made diet supplemented with probiotics on

day 28.
Treatment SEM P-
D, D, D, D, values
Dressing % 61.31¢ 63.50P 65.782 66.002 0.5520 0.05
Blood weight 3.62¢ 4.31P 4.922 5.152 0.1390 0.05
Drumstick weight 7.76¢ 8.45P 8.702 9.112 0.0874 0.05
Thigh weight 8.75¢ 8.97> 9.982 10.122 0.1095 0.01
Breast weight 21.86¢ 23.70P 24.862 25.842 0.3840 0.05

[Data represent mean values of 2 birds per replicate groups during 28 days; ¢ Means bearing different
superscripts in a row are significantly different at **=P<0.01 and *=P<0.05; SEM= Pooled standard error of

means].
Cost benefit analyses

The cost benefit of broiler demonstrated that bird
on D, group had received the highest profit
(P<0.01) and lowest production cost (Table 6).
The economics of broiler production showed that
net profit per bird was significantly higher for
probiotics supplemented groups, showing the

highest return (Tk.) in D, (13.79Tk), followed by
D5 (12.42 Tk) and D, (8.65 Tk). Control group
(D,) had very low profit 4.42 Tk. only. The highest
return of broilers on supplemental group might
be due to lower production cost and increased
body weight gain, as is seen in this study.

Table 6. Cost and benefit analysis of broilers fed probiotics on day 28.

Treatment SEM P -value
D, D, Dy D,
Live weight (g/b) 1780P 18702 18902 19102 6.612 0.010
Livability (%) 100.00 95.83 100.00 100.00 1.042 0.441
Feed intake (g/b) 2250.00 2240.00 2250.00 2250.00 6.351 0.973
Feed cost (Tk/kg live weight) 56.88 53.92 53.57 53.00 - -
Total production cost (Tk/kg live wt.) 137.582  133.35? 129.58P 128.211  0.264 0.010
Market price (Tk / kg live bird) 142.00 142.00 142.00 142.00 - -
Profit (Tk/kg live bird) 4.42¢ 8.65P 12.422 13.792 0.063 0.010

[Mean values bearing different superscript in a row differ significantly at ** = P<0.01].

Discussion
Gross responses of broiler chicken

It is obvious from the data that the body weight
gain of broiler fed probiotics treated group was
found to be significantly improved as compared
to control group throughout the experiment
except for 15t week in this study. The reason for
improved body weight of broiler on the
supplemental group might be due to the addition
of probiotics in the drinking water. The main
function of probiotic as feed additives is to

enhance feed utilization efficiently. Once after
applied in the broiler diets, the feed additives
start to act upon their digestibility of the ingested
feed materials, which are then help the birds to
utilize feed more efficiently. It can be assumed
that the efficient utilization of feed by the broilers
might give rise to better growth responses of the
broiler chicken fed probiotics .

However, our current findings agree with the
report of many previous investigators (Dhande et
al., 1993; Verma, 1992; Kalavathy et al., 2003;
Mountzouris et al., 2010; Shim et al., 2010), who
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illustrated that probiotics promote growth
performance in the poultry production system
compared with non-supplement diet. Midilli and
Tuncer (2001) reported significantly improved
growth performance in broiler that administered
with probiotic orally. Dhande et al. (1993) and
Verma (1992) also observed that, probiotic fed
broilers had higher body weight and better feed
conversion efficiency. The improvement in
weekly body weights due to supplementation of
probiotic indicated that the inclusion of probiotic
beneficially affects the host by improving its
intestinal microbial balance as reported by Fuller
(1989). It is reported that probiotics have
antagonistic effects to various microorganisms
proposed in several mechanisms including
improvement of gut epithelial barrier function,
competition on adhesive receptors, competition
on available nutrients, antibacterial effects,
degradation and neutralization of toxins and
immunomodulatory effect (Abd Al-Fatah, 2020).

No difference was spotted between the treatment
of feed intake of broiler chicken fed probiotics
supplements in our present study. It denotes that
broiler consumed feed uniformly entire the trial
period, as no significant differences are found in
feed consumption of bird between treatments.
The similar trend of feed intake by the broilers on
probiotic supplemented diets might be due to
feeding same diet and the mode of application of
probiotics to the birds. The probiotics was
applied the birds via water not with feed, as it
were liquid. This mode of application of the
probiotics might be a reason for similar feed
intake of the broilers. Besides, all birds had a free
access to same diet (crumble-pellet) entire the
trial period. It was observed that there were no
adverse effects of the probiotics on feed
consumption, palatability and thereby
performance of broiler. Our results might be
correlated with some previous studies, which
reported that probiotics had no influence on feed
consumption, but it can improve growth rate and
carcass weight of broiler (Djouvinov et al., 2005a;
Djouvinov et al., 2005b). However, on the other
hand, our results might contradict with some
reports of the previous researchers (Morelli et al.,
2003; Sharma et al.,, 2003), who observed that
broiler diet supplemented with probiotics,
showed improved feed intake than that of the
control. The discrepancy between two studies
might be due to the variation in supplying
probiotics to birds and sources of probiotics from
which these were prepared. In our study, we
supplied probiotics through water, whereas they
applied probiotics with diet.

It is obvious that the FCR of broiler was improved
significantly by probiotics supplements during 1-
28 days. The data of FCR value indicated that
birds of D., D5 and D, groups assumed to be more
efficient in converting feed to meat than the
broilers of control group during 1-28 days. It
shows that the birds of these groups assume to be
more efficient than that of others, as the broilers
of this group had a superior FCR values (1.30;

1.34) than that of control. The results of present
study are in agreement with the previous research
reported by Dhandeet al. (1993) and Verma
(1992), who found significant differences in FCR
of birds fed probiotics.

Administration of probiotics in diets enhances
organic acid production as lactic acid can prevent
the gastrointestinal disorders and improve feed
efficiency. Therefore, it was observed a significant
improvement in body weight gain between 21day
and 28 days in broiler (Jin et al., 1998).

Livability, carcass yield trait, caecal
microbial population and profitability of
broiler fed probiotics

It is clear from the survivability data that,
probiotics had no influence on the livability or
mortality of birds. It implies that probiotics do
not have any detrimental impact on the viability
of broilers. So, it can be applied in the birds
without any doubt. The relative weight of
dressing %, breast weight %, thigh weight % and
drumstick weight % of broiler were improved by
supplemental group compared to control in this
study. The reason for better carcass yield traits of
the broilers was probably due to improved body
weight gain of birds fed on probiotics diet. The
total viable count (TVC) and total Lactobacilli
count (TLC) in the caecal digesta of birds had no
difference between probiotics supplemented and
control groups of broiler. It implies that the
microflora found in the caecal digesta was similar
in population, though numerically increased
microflora (TLC, TVC) was observed in the birds
fed probiotics supplemental diets. Caecal
microflora of birds has a very little effect on the
digestion process of poultry, as the major
digestion of broiler takes place by enzymes
secreted from the different glands of birds. So,
the uniform caecal microbial growth of birds
won’t play major role on the body growth
development of broiler chickens. The probiotics
supplementation gave better economic returns, as
is seen in our study. An increase in the net profit
per bird was found in the treatment groups of D,,
D,, D; with supplementation of probiotics over
control group, and it concluded that there was a
decreased cost of feed, thereby reduced cost of
production, and ultimately it had increased net
profit compared to control group.

Conclusion

An overview of the results obtained in this study
revealed that the supplementation of probiotics in
the drinking water of broiler enhanced the body
weight gain with improved feed efficiency, higher
net profit without affecting feed intake. The
beneficial microorganisms are also found in high
amount in the gut of bird, which could reduce the
need of antibiotic and can reduce the ongoing
danger of antimicrobial resistance. Therefore, it
can be concluded that the optimum outcome
could be achieved by probiotic inclusion in the
broiler diet.
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