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ARTICLE INFO ABSTRACT

This study aimed to investigate the effects of combined dietary additives with commercial feed on
broiler chicken production. The effects of individual dietary additives on broiler production have
been extensively studied, but little is known about the combined effects of dietary additives with
commercial feed. A total of 150 (day-old) Cobb-500 broiler chicks were reared under standard
environmental conditions for a period of 42 days at the Sher-e-Bangla Agricultural University
poultry farm. The broiler chicks were divided into five groups like To (control); Ti (prebiotic and
probiotic); T2 (enzymes); T3 (probiotic, prebiotic, and mineral mixture); and T4 (antibiotic). The
rates of feed intake, live weight (LW), and feed conversion ratio (FCR) were recorded weekly. The
dressing percentage and weight of vital organs, such as the liver, heart, and spleen, were recorded.
The data were recorded and analyzed. We found that feed intake (3890.4449.38), live weight (LW)

Research Article

Received : 13.04.2025
Accepted : 19.06.2025

Keywords:
Broiler chicken
Commercial feed

Dietary Additi
Gi‘f)\?/lgl fHves (3133.48+21.99), and dressing percentage (76.77+1.89) were higher in chickens in the experimental
Cobb-500 group compared with those of the control group. By contrast, FCR was relatively lower (1.21£0.01)

in the chicken in the experimental group compared to the control group. We also found that
combined feed additives increase the average weight of the liver, heart, and spleen, whereas there
were no effects on the bursa of fabricius of the chicken. Overall, combined dietary supplements
significantly improved broiler growth, feed efficiency, and carcass yield compared to individual
supplements or control.
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Introduction

The poultry industry has achieved significant progress
in its production system over the last 30 years through
improvements in genetic makeup, advancements in
nutritional science, and enhancements in scientific
management practices (El-Tahawy et al., 2017; Gado et al.,
2019). Dietary supplementation has gained significant
importance in poultry production due to its beneficial
effects on promoting growth, immune function, and health
protection (Abd El-Hack et al., 2020). It is considered a
material used to enhance the effectiveness of nutrients and
exert their effects on improving poultry performance
(Ashour et al., 2020; Alagawany et al., 2019; Farag &
Alagawany, 2019). Nowadays, broiler farming is a popular

business among the educated, youth, and entrepreneurs of
Bangladesh. During the production of broiler chicken,
entrepreneurs have been facing numerous complexities in
the management and health issues of broilers. Infectious
and nutritional deficiency diseases are the prime challenges
faced during broiler production. To overcome the
challenges, entreprencurs have been using antibiotics in
sub-therapeutic doses as growth promoters and disease
preventive drugs. The health-conscious people are deeply
concerned about the harmful effects of using sub-
therapeutic antibiotics in broilers and other poultry
production. Antibiotic residues are very common in broiler
meat products in third-world countries like Bangladesh,
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resulting in the emergence of antibiotic-resistant
microorganisms. In addition, antibiotic-resistant genes
could be transmitted from animals to humans (Greko,
2001; Vieco-Saiz et al., 2019). Thus, the use of antibiotics
in diets as growth promoters has been banned throughout
the world. Consequently, researchers have focused
extensively on developing effective dietary supplement
alternatives to promote growth and prevent diseases. The
use of feed additives as a dietary supplement has increased
and contributed to the success achieved in current broiler
production (Changxing et al., 2019; Farag & Alagawany,
2019; Farghly et al., 2018; Soomro et al., 2019). A variety
of feed additives are incorporated into broiler diets,
including antibiotics, probiotics, prebiotics,
oligosaccharides, enzymes, and organic acids (Bin-Jumah
et al., 2020; Elgeddawy et al., 2020; Hosseini-Vashan et
al., 2016; Windisch et al., 2008). The several feed additives
have been tested in poultry are prebiotics (Andrew Selaledi
et al., 2020; Biggs & Parsons, 2007; Hasan et al., 2015),
probiotics (Andrew Selaledi et al.,, 2020; Awad et al.,
2009), herbal extracts (Diaz-Sanchez et al., 2015; Reda et
al., 2021; Yalgm et al., 2006), essential oils (Mehdi et.al
2018; Sarangi et al., 2016; Zhu et al., 2021; Abd El-Hack
et al., 2022), organic acids (Gunal et al., 2006; Polycarpo
etal., 2017), and enzymes (Reda et al., 2020; Sheiha et al.,
2020; Viveros et al., 1994). The addition of feed has effects
on body weight gain, increased feed conversion ratio,
carcass weight, and egg production (Alshamiri et al., 2021;
Chauhan et al., 2020; Kim et al., 2011; Mookiah et al.,
2014; Song et al., 2017). However, the combined effects of
dietary additives on broiler production have not been
studied in detail. Therefore, the present study was
conducted to investigate the combined effects of the dietary
additives on the growth performance of broiler chickens.

Materials and Methods

A total of 150-day-old chicks (Cobb-500 @ Kazi Farms
Ltd., Gazipur, Bangladesh) were used to observe the
effects of combined dietary additives on the production
performance of broiler chickens. Prebiotics & probiotics
combination (Poultry Star @ FEnterococcus faecium,
Pediococcus acidilactici;  Bifidobacterium — animalis;
Lactobacillus reuteri; Lactobacillus salivaries and Inulin),
enzymes (Each gm of Alquerzim@ pepsin-50 mg;
Pancreatin-100 mg; Lipase-10 mg; Cellulase-20mg),
mineral mixture (DCP plus @ Di-calcium phosphate-90%;
Magnesium sulphate-2%; Sodium chloride -6%; Trace
elements (Iron, Manganese, lodine, Copper, Zinc and
Cobalt)-2%, and antibiotics (Oxyvet@Oxytetracycline
HCI-2.5 gm) were used as dietary additives with
commercial feed during the study period. Chicks were
divided into 5 (five) experimental groups, based on feed
additive as the control (To), probiotic & prebiotic
combination (T;), enzymes (T2), probiotic & prebiotic
combined with mineral mixtures (T3), and antibiotic (T4).
The starter feed containing metabolizable energy 3000
kcal/kg, crude protein 21%, crude fat 6%, fiber 5%, Ash
8%, essential amino acids 3.07% were provided for first
three weeks and the grower feed containing metabolizable
energy 3050 kcal/kg, crude protein 20%, crude fat 6%,
fiber 5%, ash 8%, essential amino acids 2.89% were

provided to broilers for last three weeks. The experimental
group had three replications containing 10 birds. The
broilers were reared at the poultry shed with proper
biosecurity measures and separated into 15 pens. A total of
10 birds were randomly assigned to each replication of five
treatment groups. The stocking density was 1 m?/10 birds.
The average temperature and relative humidity were
31.7°C and 71%, respectively. The broiler chicks were
immunized through vaccination against infectious bursal
disease, infectious bronchitis, and Newcastle disease using
a standard vaccination schedule. The feed conversion ratio
and weight of chicks were separately measured using an
electric balance with a standard protocol. Chicks were
reared for 42 days at the poultry shed, providing standard
feed with supplements and environmental conditions. This
experiment was replicated at least three times to collect
data for analysis. At least 3 (three) chicks from each
replicate were randomly slaughtered and allowed to be
completely bled. The carcass's weight was measured using
an electric balance. The internal organs were taken
carefully and measured. The data were recorded and
analyzed with suitable data analysis software.

Statistical Analysis

Statistical analyses were performed on different factors
subjected to one-way ANOVA using the SPSS software
(IBM SPSS Statistics 28.0) completely randomized design
(CRD) approach. The effects of combined feed additives in
the five groups were evaluated, and analysis of variance
was followed by Duncan’s multiple range test to compare
the treatment groups. P-values less than 0.05 were
considered significant. All values represent means + SE.

Results

Feed Consumption

The mean feed consumption (gm/bird) of broilers at the
end of the 6% week in the To, T1, T2, T3, and T4 groups was
892.15+10.11, 900.37+5.00, 903.71+4.06, 930.38+15.72,
and 886.03+12.51, respectively. The feed consumption
was increased in broiler chicks of T3, T», and T groups
compared with that of To and T4 groups (Table 1). The
findings also showed that the feed consumption was the
highest (930.38+15.71) in T3 and the lowest
(886.03+12.51) in T4 groups of broiler chicks.

Body Weight Gain

The mean body weight gain (gm) of broiler chicks at
the end of the 6™ week in To, Ti, T2, T3, and T4 were
552.60+3.88, 589.10+2.96, 579.56 + 1.616, 614.33+10.18,
and 571.30+12.89, respectively. The body weight gain was
the highest (614.33£10.176) in T3 and the lowest
(552.60+3.88) in the To group (Table 2).

Feed Conversion Ratio

The average food conversion ratio of broiler chicks at
the end of the 6% week in Ty, Ti, T2, T3, and T4 was
1.62+0.009, 1.534+0.003, 1.56+0.006, 1.52+0.009, and
1.56+0.020, respectively (Table 3). The feed conversion
ratio (FCR) was lower (1.52+0.009) in T3 that was
supplemented with probiotic and mineral mixture than in
the control group (1.62+0.009).
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Groups 1%t Week 2 Week 34 Week 4" Week 5% Week 6™ Week
To 197.202£0.57 387.93°+4.89  626.34°+2.87 821.97%+5.01 865.25°£9.37  892.15*+10.11
T 198.54°+0.89  408.45%+4.35 644.27*+331  877.11°+13.78  860.52°£26.91  900.37%*+5.00
T, 198.74°40.62  398.62%+1.46  635.19°+2.68 849.29%+10.72  857.44*+5.46 903.712°+4.06
T3 198.88%+0.79  411.58*+1.94  646.96*°+3.50 860.89%+6.12 871.78*+15.31  930.38°+15.72
Ta 197.60°£0.35  409.53%°+4.69  656.93°£9.70  883.30°+13.88 859.94£5.20  886.03°+12.51
Mean+ SE | 198.19+0.31 403.22+2.76 641.94+3.40 858.51+7.08 862.99+5.78 902.53+5.68

*¢ Within a column, means sharing different superscripts differ significantly (P<0.05). asterisk *: P<0.05, significance; Ty: control, T: prebiotic and
probiotic, T,: enzymes, Ts: probiotic, prebiotic, and mineral mixture, T4: antibiotic, NS: non-significance, SE: standard error.

Table 2. Effects of feed additives on the body weight gain of broiler

Groups 1%t Week 2" Week 31 Week 4" Week 5% Week 6™ Week
To 224.532+£2.79  374.33°+6.11 541.32°+6.23 641.88°£5.26 560.96°£3.54 552.60°+3.88
T 22521%42.10  398.51°44.76  583.67%+5.65  693.06*t7.84  595.67°+13.39 589.10°+2.96
T, 225.56*43.00 382.00"+0.61 567.08+0.84  671.48"+0.86  575.02+2.81 579.56°+1.62
T3 222.52241.08  400.47°43.57 583.62%+4.03 686.89%+6.15  625.66°+4.53 614.332£10.18
Ts 225.50%42.65 394.31%+2.93  587.74°+9.74 697.18*+7.51 571.28°c+9.78  571.30*+12.89
Mean + SE | 224.66+2.36 389.92+3.10 572.69+5.14 678.10+5.84 585.72+6.83 581.38+6.18
NS * * * * *

*¢ Within a column, means sharing different superscripts differ significantly (P<0.05). asterisk *: P<0.05, significance; To: control, T: prebiotic and
probiotic, T>: enzymes, Ts: probiotic, prebiotic, and mineral mixture, T4: antibiotic, NS: non-significance, SE: standard error.

Table 3. Effects of dietary additives on the FCR of broiler

Groups 1 Week 2™ Week 3 Week 4" Week 5% Week 6" Week
To 0.87°+0.00 1.04°+0.01 1.17°+0.01 1.282+0.02 1.54°+0.01 1.62°+0.01
T 0.88°+0.00 1.032+0.00 1.14°+0.01 1.26°+0.01 1.45°+0.03 1.53%+0.00
T, 0.882+0.01 1.04°+0.01 1.16%+0.01 1.26°+0.01 1.480+0.02 1.56%+0.01
T3 0.892+0.01 1.032+0.00 1.15%+0.01 1.26%+0.00 1.42°+0.01 1.529+0.01
Ta 0.882+0.01 1.04°+0.01 1.15%+0.01 1.27°4£0.02 1.49%0+0.02 1.56°+0.02
Mean + SE 0.88+0.00 1.04+0.00 1.16+0.00 1.27+0.01 1.48+0.01 1.56+0.01
NS NS * NS * *

*¢ Within a column, means sharing different superscripts differ significantly (P<0.05). asterisk *: P<0.05, significance; To: control, T: prebiotic and

probiotic, T,: enzymes, Ts: probiotic, prebiotic, and mineral mixture, T4: antibiotic, NS: non-significance, SE: standard error.

Table 4. Effect of dietary additives on the production performance of broilers.

Group TFC FLW FCR SP DR

To 3790.84*+18.21 2895.63°+7.89 1.25°+0.01 97.78*£2.22 68.60°+0.49
T 3889.26"+48.77 3085.21%+32.31 1.21°+0.01 100.00+0.00 73.11a%1.17
T, 3890.44°+9.38 3133.48°¢21. £99 1.21°+0.01 100.00+0.00 76.77°+1.89
Ts 3890.44°+9.38 3133.48°¢21. £99 1.21°+0.01 100.00+0.00 76.77°+1.89
T4 3893.34°+£39.99 3047.30°£41.70 1.24°+0.01 97.78%+2.22 70.61°+1.92
Mean + SE 3861.37+15.81 3032.34+23.81 1.23+0.2 99.11£2.35 72.14+0.97

NS * * NS *

*¢Within a column, means sharing different superscripts differ significantly (P<0.05). TFC: total feed consumption, FLW: final live weight, FCR: feed
conversion ratio, SP: survivability percentage, DP: dressing percentage, asterisk *: P<0.05, significance; To: control, T;: prebiotic and probiotic, T,:
enzymes, Ts: probiotic, prebiotic, and mineral mixture, T4: antibiotic, NS: non-significance, SE: standard error.

Total Feed Consumption and Average Live Weight

The total feed consumption (gm/bird) of broiler at the
end of the 6% week in To, Ti, T2, T3, and Ts were
3790.84+18.21, 3889.26+48.77, 3842.98+19.18,
3890.44+9.38, and 3893.34+39.99, respectively (Table 4).
The highest average feed intake was found in T4
(3893.34+£39.99) and the Ilowest was in Ty
(3790.84a+18.21). The average final live weight (gm) of
chicks in Ty, Ti, To, T3, and Ts were 2895.63+7.89,
3000.08+4.721, 3133.48421.998, and 3047.30+£41.69
respectively (Table 4). The highest live weight was found
in T3 (3133.48+21.99) and the lowest was in the To
(2895.63+7.888) group.

Final Feed Conversion Ratio, Survivability, and
Dressing Percentage

The final feed conversion ratio of broiler in Ty, Ty, Ta,
T3, and T4 were 1.254+0.01, 1.21£0.01, 1.21+0.011,
1.214+0.01 and 1.24+0.0, respectively (Table 4). The feed
conversion ratio was lower in Ti, T,, and Tz compared to
Ty and T4. The survivability rate was 100% in T;, T2, and
T3, whereas the survivability rate was 97.78+2.22 (%) in
both Ty and T4 (Table 4). Finally, the average dressing
percentage of To, Ty, T2, T3, and T4 were 68.60 + 0.49,
73.11+1.173, 71.62+2.29, 76.77+1.89 and 70.61+1.92,
respectively. The highest dressing percentage was
observed in T3 followed by Ti, T, and T4 whereas the
lowest was in T.
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Table 5. Effect of dietary additives on the internal organs of broiler

Groups Liver Heart Spleen Bursa
To 49.83°+3.77 11.67°+0.88 2.82°+0.18 2.33%+0.61
T, 63.00%°+1.00 15.67°+1.20 3.66°+0.21 4.812+0.47
T, 56.00+0.58 11.67°+0.67 2.76°+0.26 3.89°+1.04
T3 65.17%£2.95 15.33%+1.33 3.26%°+0.20 4.73°+0.80
T4 52.83¢1.64 12.33%+1.20 3.19°40.19 3.22°+1.08
Mean +SE 57.37+1.795 13.33+0.63 3.14+0.12 3.80+0.40

*¢ Within a column, means sharing different superscripts differ significantly (P<0.05). asterisk *: P<0.05, significance; Ty: control, T: prebiotic and
probiotic, T,: enzymes, Ts: probiotic, prebiotic, and mineral mixture, T,: antibiotic, NS: non-significance, SE, standard error.

Relative Weight of Internal Organs

The weights of the liver, heart, spleen, and bursa were
measured to find out the effects of dietary additives on the
growth performance of broiler chicken. The highest weight
of the liver was 65.17+2.95 gm in T3, whereas the lowest
weight was 49.8343.77 gm in Ty (Table 5). The highest
weight of the heart was 15.67+1.202 gm in T, whereas the
lowest weight was 11.67+0.67 gm in T, (Table 5). The
highest weight of the spleen was 3.66+0.21 gm in T
whereas the lowest weight was 2.76+0.26 gm in T>. The
highest weight of the bursa was 4.81+0.47 gm in T3, whereas
the lowest weight was 2.33+£0.62 gm in T, (Table 5).

Discussion

Probiotic and prebiotic supplementations enhanced the
feed consumption of broiler chicken. Previous reports also
showed that probiotic supplementation sped up stomach
emptying, feed intake, and feed consumption (Abdel-
Raheem & Abd-Allah, 2011). Previous reports also
showed that the digestive system and physiological
condition of broilers are improved by adding 0.5% of a
multi-strain probiotic to commercial broiler meals together
with vitamins and minerals (Sugiharto et al., 2018). The
present study showed that the synergistic effect of
probiotics, prebiotics, and minerals has improved the feed
consumption in the supplemented group. Contrary, the
addition of prebiotics and/or probiotics reduced the amount
of feed consumed (Amerah et al., 2013). The body weight,
feed intake, and feed conversion ratio were not impacted
by adding multistrain probiotic preparation together with
vitamins and minerals to commercial broiler feeds
(Sugiharto et al., 2018). The differences in results may
depend on the probiotic strain, dose, and environmental
factors surrounding broiler chickens. The combination of
prebiotics, minerals is involved in body weight gain in the
present study. The result is consistent with the previous
study, where symbiotic supplements with feed
significantly boosted the daily weight gain of the broilers
(Awad et al., 2009). Monoura et al. (2008) showed that the
highest body weight was recorded in chickens
supplemented with a mixture of probiotics, minerals,
whereas the lowest value was in birds that were fed diets
supplemented with a mixture of probiotics and minerals
(Monoura et al., 2008). Several reports showed that the
final body weight gain of broiler chickens was unaffected
by the supplements of multistrain probiotic preparation
combined with vitamins and minerals to commercial
broiler diets (Sugiharto et al., 2018). Moreover, there is a
report showing that no variations were found in broiler
body weight gain supplemented with probiotics (Fajardo et

al., 2012). The highest body weight gain (gm) was found
in chickens having a diet with a combined mixture of
prebiotics, probiotics and minerals. Perhaps, the
synergistic effect of symbiotics and minerals might boost
the weight gain in broilers. In the present study, the feed
conversion ratio decreased in chickens with feed
supplemented with prebiotics and probiotics with mineral
mixtures. Previous reports showed that the addition of
organic mineral combinations, probiotics, enzymes,
emulsifiers, and liver stimulants alone or in combination
dramatically reduced the feed conversion ratio (Chauhan et
al., 2020). Similar reports also showed that chickens fed
diets supplemented with probiotics, prebiotics, and
symbiotics had improved feed conversion ratio (Abdel-
Hafeez et al., 2016). Khoso et al. (2018) demonstrated that
the addition of minerals and vitamins to drinking water
throughout the entire rearing period improved boiler
chicken performance and feed conversion ratio (Khoso et
al., 2018). The probiotics supplemented with a feed of
broiler chicken increase feed intake and the feed
conversion ratio, resulting in the growth performance of
broiler chicken. Previous reports showed almost similar
findings on the addition of probiotics with broiler feed
(Abdel-Raheem et al., 2012; Landy & Kavyani, 2013; Lei
et al., 2015).The survivability rate was higher in broilers
supplied with combined feed supplements. Previous
reports showed that the survivability rate was higher in the
supplemented groups compared to the control group
(Abdel-Raheem et al., 2012). Brzoska and Pelicano
showed that probiotics dramatically decreased chicken
mortality when compared to the control group (Pelicano et
al., 2005). According to Hosseini-Vashan et al. (2016), the
higher mortality rate in the control group indicates how
susceptible the broilers are to illnesses and environmental
stressors that are raised without feed supplements
(Hosseini-Vashan et al., 2016). Singh et al. (2018) reported
that the lowest proportion of mortality was seen in broiler
chickens raised with feed additives enriched with minerals
and probiotics (Singh et al, 2018). The mortality
percentage was found to be lower in the treatment group
birds than in the control group. The inclusion of feed
additives in the feed may have improved the growth,
immunity, and overall health of the birds, which may
account for the lower mortality rate. There are also reports
that the food intervention did not affect bird mortality
(Asaduzzaman et al., 2005; Bozkurt et al., 2008). The types
of birds utilized in the experiment, the feed additives
employed, and the ambient conditions could all have an
impact on the variations in the results. In contrast to our
findings, Nath et al. (2023) found that there was a lower
death rate in antibiotic-treated groups of broilers (Nath et
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al., 2023). Saiyed et al. (2015) reported that the symbiotic
group had the highest dressing percentage compared to the
other supplemented groups and significantly varied from the
control (Saiyed et al., 2015). According to Khoso et al.
(2018), supplementing broilers with minerals and vitamins
for six weeks produced the maximum dressing percentage
(Khoso et al., 2018). Talpur et al. (2012) found that feed
intake, water intake, and dressing percentage were all greater
in the group that received 1% calcium supplements (Talpur
et al., 2012). Finally, it can be concluded that the synergism
of probiotics, prebiotics, and minerals is the reason for the
improved dressing percentage of the current study. By
contrast, the previous reports show that there were no
statistically significant differences in dressing percentage
among any of the diets supplemented with a multi-strain
probiotic (Anjum et al., 2005). According to Sarangi et al.
(2016), the dietary addition of prebiotic, probiotic, and
symbiotic in a commercial broiler chicken did not
significantly alter the carcass characteristics of the drumstick
percentage, wing percentage, breast percentage, back
percentage, gizzard weight, dressing percentage, or carcass
percentage in Cobb broilers (Sarangi et al., 2016).
Balamurugan found no appreciable variation in the
percentage of dressing in broilers fed a corn-soy-based diet
supplemented with enzymes (Balamurugan, 2004). Abdel-
Hafeez et al. (2016) observed an increase in the relative
weights of the liver, gizzard, and proventriculus, small
intestine, and bursa of Fabricius when probiotic, prebiotic,
and symbiotic supplements were added to the diets of chicks
(Abdel-Hafeez et al, 2016). Kabir et al. (2004) showed that
the weight of the broilers' spleen and bursa increased when
probiotics were added (Kabir et al., 2004). The present
investigation is in harmony with Ahfeethah et al. (2023),
who found that the bursa of Fabricius/ body weight did not
differ significantly across the groups treated by probiotics
and antibiotics (Ahfeethah et al., 2023). The present study
disagrees with the result of Kirkipinar et al. (2018), who
discovered no significant impact of probiotics on the relative
weights of broilers’ liver and spleen (Kirkpinar et al., 2018).
However, birds fed probiotic-rich diets demonstrated an
increase in bursa of Fabricius weight as dietary probiotic
levels rose. According to Dimcho et al. (2005), when
probiotics were added to chicken diets, more improvements
in the liver, gizzard, and heart of broilers, muscles, and
ducklings were documented (Dimcho et al., 2005).
According to Saiyed et al. (2015), compared to all other
treatments, the group receiving symbiotic supplements had
a larger heart weight and higher liver weight was found in
the group supplemented with probiotics (Saiyed et al., 2015).
By contrast, the inclusion of probiotics and prebiotics in the
diet of Japanese quail resulted in a decrease in the weights
of the liver and heart (Nikpiran et al., 2013).

This research indicated that enhancing broiler diets with
a mixture of probiotics, prebiotics, minerals, and antibiotics
improved feed intake, body weight gain, feed conversion
efficiency, and survival rates. Although certain prior
research supports these benefits, others demonstrate variable
outcomes dependent on probiotic strain, dosage, and
environmental factors. The supplemented group exhibited
enhancement in dressing percentage, internal organ growth.
Conflicting data indicate that outcomes may vary depending
on feed content, broiler strain and raising conditions.

Conclusion

The broiler production has directed significant attention to
the concerns about integrated dietary additives, which include
prebiotics, probiotics, enzymes, minerals, and antibiotics.
This study was used to examine the effects of combined
dietary additives with commercial feed on the production
performance of broiler chicken. The feed intake, live weight,
and dressing percentage were higher for broilers in the
experimental group compared with those of the control group.
By contrast, FCR was relatively lower in the broiler in the
experimental group compared to the control group. Overall,
combined dietary supplements significantly improved broiler
growth, feed efficiency, and carcass yield compared to
individual additives or control groups. Further research will be
required to assess the impact of the combination of dietary
additives with commercial feed on broiler production
performance in Bangladesh.
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