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Abstract
Present experiment was carried out at Department of Poultry Husbandry, Faculty of Animal Husbandry
and Veterinary Sciences, Sindh Agriculture University, Tandojam to observe the influence of various feed
additives on growth performance of broiler. Total 150 day old chicks were purchased from local hatchery
and divided into 5 groups, i.e, T1 Control, T2 (basal diet with Enramycin -0.15 gm/kg), T3 (basal diet
with enzymes (XAP -0.1 gm/kg), T4 (basal diet with probiotics -0.06 gm/kg), and T5 (basal diet with
prebiotic -0.1 gm/kg), group, respectively. Current investigation was performed at Sindh Poultry Vaccine
Centre Karachi. The findings of present study showed that average feed consumption was observed
highest in T4 group followed by T2, T5, T3 and T1 group. Results for liver weight was observed
significantly higher (P<0.05) in T4 followed by T5, T2, T3 and T1 groups. Whereas maximum FCR (feed
conversion ratio) was observed in T4 and poor in T1 group. While maximum dressing percentage was
observed in T4 group followed by T5, T3, T2 and T1. The results showed that live weight was observed
higher in T1 group followed by T2, T4, T5 and T3. While higher gizzard weight was observed in T3
group followed by T5, T1, T4 and T2 group. The weight of intestine was observed maximum in T2
followed by T5, T3, T4 and T1 group. In our study significantly higher (P<0.05) fat pad was observed in
group T1 followed by T2, T3, T4 and T5 group. While maximum moisture percentage was recorded in T4
group as followed T5, T2, T2 and T1 group. Whereas the results for crude protein was observed higher in
T4 group followed by T5, T3, T2, and T1 group. It is concluded that among different feed additives
probiotic (T4) and prebiotic (T5) groups improved the production performance, increase nutrient
digestibility and is more economical than other feed additives.
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Introduction
A feed additive is a supplement of food for
those animals and poultry birds that cannot
take
sufficient nutrients from daily
provided
meals
include vitamins
and minerals. Poor animal growth can be
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may occur to lack of basic
nutritional
components in diet (Merck Manual, 2014).
However, Feed additives can be divided into
two main groups, nutrient feed additives
(NFA) and non-nutrient feed additives
(NNFA [1]. Basic feed additives add in
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poultry diets contain growth promoter
antibiotics, probiotic, prebiotic antioxidants,
organic acids, acidifiers, and enzymes. As a
prophylactic and growth promoter, the
utilization of antibiotic mixtures has
practiced in profitable poultry farming.
However, due to high usage of antibiotic
across worldwide, consumer concern for
drug residues in poultry meat [2, 3]. Prebiotics can be defined as food for probiotics
or beneficial bacteria in the gastrointestinal
system. Prebiotics can be alter gut
microflora, change the immune system,
inhibit colonic cancer, decrease pathogen in
vision such as Salmonella Entritidis and E.
coli and also reduce cholesterol and odor
compounds.
Bifidobacterium
and
lactobacillus are useful bacteria for the gut
health and they also help in the digestion of
carbohydrate. [4]. Probiotics “a live
microbial supplementation of diet which
certainly affects the host animal by
enhancing
its
intestinal
microbial
balance”. Probiotic supplementation has
been shown to improve productive
parameters [5].
Optimistic effects of
Probiotic feeding, support to stabilize a
beneficial intestinal micro flora, improve
restriction to enteric pathogens such as
salmonella and campylobacter species, and
leading in a healthy environment of gastro
intestinal tract functions of intestine,
performance of birds, feed conversion, and
weight gain [6]. By reviewing and observing
of various usages of different feed additives,
it is necessary to classify the most beneficial
feed additives which are use in animal and
poultry birds diet. To obtain this objective
for
commercial
importance,
this
investigation was carried to analyze the
effect of various feed additives on the
growth performance of broiler.
Materials and methods
This investigation was performed to
differentiate the various feed additives
efficiency on broiler growth. In this study

total one hundred fifty day old broiler chicks
were brought from local hatchery and
shifted to experimental center of Sindh
Poultry Vaccine Centre, Karachi.
Housing and management
The environmentally controlled housing
system was utilized, where 1 sq/ft floor
space for each bird was provide. The shed
was prepared before arrival of chicks
according to the standard requirements. The
brooding temperature during 1st week was
maintained 95 0F and regularly reduced till
70 0F was maintained during research time.
The light was provided 24 hrs in the farm.
Rice husk used as bedding material at the
depth 3-5 inches. Litter was dried under sun
light for 24 hrs than spread on the floor with
addition of limestone to reduce the chances
of diseases in the shed. The routine practice
of litter turning was carried out two times a
day to reduce growth of harmful gaseous in
the poultry house.
Experimental design
Iso-caloric and iso-nitrogenous basal diet
was given to each group for 42 days.
Control group was provided basal diet
without any feed additives while,
experimental group were feed basal diet
added with probiotic, prebiotic, AGP and
enzymes. The feed and water were available
at the rate of libitum during the experiment.
The chicks were divided in 6 groups with 3
different replications and each replicate
contain 10 chicks.
 T1 Control (basal diet)
 T1 Control basal diet with AGP
(Enramycin 4%) -0.15gm/kg
 T2 basal diet with enzymes (XAP) -0.1
kg/mg
 T4 basal diet with Probiotics (Bacillus
Subtilis) -0.6 kg/mg
 T5 basal diet with Prebiotic (Xylo oligo
saccharides)- 0.1gm/kg
In this study at the end of experiment, two
chicken were selected on random basis from
each replicate, weighted, slaughtered and de
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feathered to find out the carcass weight and
carcass yield. After the observation of
slaughter weight weight of organs and fat
pad the data was recorded. The relative fat
pad were also find out on 42 days of
investigations
Digestibility
The 3 birds from each replication were
transferred to separate pen during 36 day of
experiment. One bird from each group was
transferred to separate pen during the age of
36 d. After the adaption period of three
days; fecal samples were collected 3 times
in a day and samples for further
examination were stored at -20 0C. Feces
were dried under oven at 65 0C for 24 hrs.
For proximate analysis samples were
examine by AOAC (2000) method.
Data analysis

For this study a complete randomized model
were used to analyzed that for various
parameters. The collected data was tabulated
and fed on computer. After that data was
analyzed by one –Anova (JMP, Software,
SAS Institute Inc., Cary, NC).
Result
Feed intake
The result concerning feed intake of broiler
chickens, added with various feed additives
are presented in figure 1. Results showed
that the higher feed intake was noted
(4106.2 g/bird) in T4 group, followed by T2
(4083.1g/bird), T5 (4075.1g/bird), T3
(4059.1g/bird) and in T1 (3969.3 g/bird)
group, respectively. The statistical data
indicated that there was no significant
difference between the all replications.

Figure 1. Effect of various feed additives on feed intake (g/bird)
a,b,c

Super scripts with same letters showed non-significant (P>0.05) difference.
T1 = Control, T2 = AGP, T3 = Enzymes, T4 = Probiotic, T5 = Prebiotic

(2205 g), T2 (2137 g), T3 (2102 g) and in
T1 (1961 g) group, respectively. Statistical
analysis revealed that T4 group was
significantly different from T1 and T3, but
non-significant with T2 and T5 group,
respectively.

Live body weight
The findings of our study for live body
weight g/bird containing various feed
additives are presented in figure 2. It was
observed that the maximum (2233 g) the
body weight was recorded in the T4
replication, while lower followed by T5
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Figure 2. Effect of various feed additives on live body weight (g/bird)
a,b,c

super scripts with different letters showed significant (P<0.05) difference.
T1 = Control, T2 = AGP, T3 = Enzymes, T4 = Probiotic, T5 = Prebiotic

T1 group. The analysis of variance showed
that Group T4 and T5 replications were
found significantly higher differed from
each other, while these were observed nonsignificant differed from the groups of T1,
T2 and T3 groups, respectively.

Feed conversion ratio (FCR)
FCR of broilers are presented in figure 3.
The findings indicated the significantly
difference (P<0.05) between the replicates.
Findings showed that better (1.84) FCR was
noted in T4 replicate and poor (2.02) poor in

Figure 3. Effect of various feed additives on feed conversion ratio
a,b,c

super scripts with different letters showed significant (P<0.05) difference.
T1 = Control, T2 = AGP, T3 = Enzymes, T4 = Probiotic, T5 = Prebiotic
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supplemented groups. While, higher (2.31)
gizzard weight was noted in T3
supplemented group and lower (2.20) in T2
group. Higher relative weight (3.45) of
intestine was noted in T2 group followed
group T5 (3.43), T3 (3.42), T4 (3.40) and T1
(3.37) group. Furthermore, significantly
maximum fat pad was noted in group T1
group (2.52) while minimum fat pad was
observed in group (T5). Analysis of variance
showed the T4 and T5 groups were find out
significantly differed from the group of T1,
while non-significant with T2 and T3
groups, respectively.

Dressing percentage and relative organ
and fat pad weight
The findings of dressing percentage, weight
of organ and fat pad presented in (Table 1).
The findings of the analysis of variance
indicated
non-significant
difference,
whereas for dressing percentage and relative
organ weight, while results for relative fat
pad between the groups showed significant
difference (<P0.05). Higher dressing % was
recorded in T4 group (65.1%) followed by
T5 (64.7%), T3 (64.2%), T2 (62.4%) and in
T1 (60.9%) group, respectively. Higher liver
weight was recorded in T1 group (3.21)
followed by T2, T4, T5 and T3

Groups
Parameter
T1

T2

T3

T4

T5

SEM

Dressing (%)

60.9

62.4

64.2

65.1

64.7

3.42

Liver

3.21

3.18

3.12

3.15

3.14

0.23

Gizzard

2.24

2.20

2.31

2.22

2.26

0.16

Intestine

3.37

3.45

3.42

3.40

3.43

0.27

Fat Pad

2.52a

2.44ab

2.41ab

2.28b

2.23b

0.13

Table 1. Effect of various feed additive on dressing percentage, fat pad and relative weight
of organs
group and minimum (60.75%) in T1 group.
Moreover, crude fiber was more (37.9%) in
T3 group followed by T2 (36.3%), T4
(35.38%), T5 (35.23) and in T1 (29.74%)
group. However, moisture percentage was
high in T4 group and low in T1 group.
Analysis of variance showed supplemented
groups were non-significant with each other
when compared with control group for ether
extract. While, for crude protein T4, T3 and
T5 groups were non-significant with each
other, but significant with T2 and T1 groups.

Nutrient digestibility
The nutrients digestibility is presented in
(Table 2). In present study analysis of
variance showed (P<0.05) significant
difference in the groups about crude protein
and ether extract, but non-significant
difference was observed for moisture, and
crude fiber. Significantly higher percentage
of crude protein were observed in T4
replicate (82.13%), after the T5 (80.39%),
T3 (79.89%), T2 (70.41%) and in T1
(66.74%) group. However, maximum
(71.47%) ether extract was recorded in T4
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Table 2. Effect of various feed additives on digestibility of broiler
Parameter
Moisture
Crude protein
Fat
Crude fiber
a,b,c

T1
8.85
66.74c
60.75b
29.74

Groups
T3
T4
9.64
10.21
79.89a
82.13a
70.14a
71.47a
37.90
35.38

T2
9.31
70.41b
69.76a
36.30

T5
9.7
80.39a
70.40a
35.23

SEM
0.93
4.56
3.37
2.22

super scripts with different letters with in rows showed significant (P<0.05) difference

rupees. The total income of birds from
different groups after marketing was more in
probiotic group 272.06, followed by
prebiotic 268.4, antibiotic 259.86, enzyme
256.2 and in control 239.12 rupees.
Furthermore, the net profit getting aftermarket was higher in probiotic group 25.16,
followed by prebiotic 24.3, antibiotic 15.6,
enzyme 13.3 and in control 4.8 rupees per
bird, respectively.

Economics
The economics of current study is shown in
(Table 3). Total feed cost per bird in
different control, antibiotic, enzyme,
probiotic and prebiotic added group was
166.3, 176.28, 174.9, 178.9 and 176.1
rupees. Including other costs, the total
expenditure for per bird in control group
was 234.7, antibiotic 244.2, enzyme 242.9,
probiotic 246.9 and in prebiotic 244.1

Table 3. Effect of various feed additives on economics of broiler
S.
N
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.

Particulars
Cost of day old chick (Rs/ bird)
Total Feed Consumed (kg/bird)
Cost of feed (Rs/ bird)
Cost of feed additives (Rs/bird)
Total cost of feed consumed
Litter cost (Rs/ bird)
Vaccination cost (Rs/ bird)
Miscellaneous expenditure
Total expenditure (Rs/ bird)
Final weight of bird (kg)
Broiler sale rate (Rs/kg)
Total income (Rs/kg)
Net profit (Rs/bird)

T1
47
3.96
166.32
00
166.32
6
5
10
234.7
1.96
122
239.12
4.8

T2
47
4.08
171.48
4.8
176.28
6
5
10
244.2
2.13
122
259.86
15.6

Groups
T3
47
4.05
170.47
4.5
174.9
6
5
10
242.9
2.10
122
256.2
13.3

T4
47
4.01
172.4
6.5
178.9
6
5
10
246.9
2.23
122
272.06
25.16

T5
47
4.07
171.1
5
176.15
6
5
10
244.1
2.20
122
268.4
24.3

Result of various feed additives on broiler in
the form of body weight and FCR were
observed significantly more in pre and
probiotic during comparison with all
treatments and control replications. The
findings of present investigation are
according with the results of [7, 8], they had
reported that addition of probiotic in broilers
feed statistically better the growth
performance in accordance with other

Discussion
Various types of feed additives, such as
probiotic, prebiotic, yeast, enzymes and
antibiotics can change the micro-ecology of
intestine, more number of favorable
microorganisms with reduction in the
growth of harmful microorganism, in order
to enhance the intestinal flora, efficient feed
conversion ratio, improving immune
function, and so on.
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groups. Better production performance in
probiotic group may be due to constancy of
favorable microbial population in the gut,
efficient feed intake and digestion and
modifying the digestion of bacteria [9]. The
mechanism that define the role of probiotics
is focused on gastrointestinal tract, because,
majority of these products are not absorbed
and are non-efficient as growth promoters in
germ-free animals. Thus, it can be
speculated that there is a strong link among
probiotics and intestinal micro flora. Hence,
the useful effect of probiotic on microflora
which result in improve performance can be
interpreted in to, reduction of utilization of
nutrients by microorganisms and reduction
in host growth dependent microbial
metabolites [10]. Moreover, sustaining the
integrity of the intestinal mucosa leaded for
high energy requirements, and least of
pathogens and also intestinal metabolites
can decrease intestinal cell turnover,
resulting in more energy available for
production. Finally, the reducing numbers of
opportunistic pathogens and subclinical
infections can also be correlated with
application of probiotics [11]. Prebiotics
support to substrate for beneficial bacteria
chiefly situated in the hindgut. We think
they might be can optimize the digestibility
and performance parameters by building the
fortunate environments for beneficial
bacteria. However, they are solely fermented
by beneficial bacteria such as Lactobacillus,
Bifidobacteria and Bacteroides, hence
because of higher ability to modulate the
microbial community’s composition in gut
[12]. Current findings are also in favor with
[13] which stated that dietary probiotic
inhibit the growth of bacteria and produces
enzyme which increases the feed intake and
responsible to increased weight gain in
probiotics fed birds another study showed
same type of results [14] who have reported
that rate of prebiotics were increase body
weight gain, FCR and reduced mortality%

during comparison with other supplemented
groups. Furthermore, positive effects of
prebiotics were also stated by [15]. Effect on
performance by enzymes suggested by [16]
performance effect of dietary enzymes is at
least partially due to changes in composition
and number of the intestinal microbial
colonies. The present study recommended
that the nutrient digestibility was
significantly higher in prebiotic and
probiotic supplemented group in comparison
with control and different feed additive
administrated groups. However, prebiotic
support to stabilize the intestinal gut
microflora in poultry birds, therefore
efficient utilization of diet nutrients (protein
and energy) improved feed intake and result
in good performance criteria. According to
our outcomes, various studies have shown
the addition of pro and prebiotic in the
broiler diet, that will cause for good
performance by stimulating feed utilization
and gut microflora [17] However, they also
play a valuable role in digestion and nutrient
retention by improving digestive enzyme
activity and improving the breakdown of
indigestible nutrients [18]. In recent study,
no any significant effect of supplements was
noted on dressing (%) and on relative
weights of edible and non-edible organs,
while fat pads were significantly reduced in
prebiotic added replicate. The same type of
outcome were reported by [19], who have
showed that group relative fat pads
significantly reduced in birds fed treated
with prebiotic than other groups. Similarly,
they did not observe significant effect of
different feed additive supplements of
dressing%, heart, liver and relative weight of
gizzard. The outcome of our experiment
reported by [20] also in agree with our
findings, these scientists stated that
application of chito-oligosaccharide in
poultry diet reduced abdominal fat pad of
broiler chicks. Moreover, [21] has reported
no significant effect of the Mannan
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oligosaccharides and prebiotic on the
various carcass and internal organs weight
of broiler. This is in favor with study of [22]
who stated that weights of gizzard, liver and
bursa of fabricius shows non-significance by
adding of prebiotics, probiotics and
antibiotics. It was concluded that between
different feed additives probiotic (T4) and
prebiotic (T5) groups better the production
performance, increase nutrient digestibility
and is more economical than other feed
additives.
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