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ABSTRACT

Butyric acid, a short- chain fatty acid is considered as a potential alternative to antibiotic growth
promoter in poultry feed. The present study investigated the effect of feeding graded levels of butyric
acid on the performance of broiler chickens. Day-old broiler chicks (n=180) were divided into 6 groups
with 3 replicates of 10 chicks in each. The diets were formulated using conventional feed ingredients.
Six diets were formulated for pre starter, starter and finisher phases. Diet I was NC (TO0), diet II con-
tained antibiotic bacitracin @ 50 mg/kg (T1) and diets III,IV,V and VI contained butyric acid at graded
levelsi.e.0.2,0.4,0.6 and 0.8% in groups T2 to TS5 respectively. The average body weight during the 4th
and 5th weeks of study increased significantly (P<0.01) in T3 as compared to other groups. The weekly
feed intake at 4th week was significantly (P<0.01) lower in birds of supplemented groups (T1, T2, T3,
T4,T5) as compared to NC(TO0). The cumulative feed conversion ratio was significantly (P<0.01) better
in T3 as compared to T1, T2 and T5 however no significant difference was observed between T3 and T4.
The dry matter and crude protein metabolizability were significantly (P<0.01) higher in all the treatment
groups as compared to negative control(T0).Among the treatment groups the per cent retention of phos-
phorus was significantly higher in supplemented groups as compared to NC. It is concluded that butyric
acid @ 0.4% could be a better alternative to antibiotic bacitracin, which is widely used in commercial
broiler feed regimens to improve performance.
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INTRODUCTION of pathogenic bacteria (Dehghani-Tafti and Jahanian,

Antibiotic feed additives as growth a promoter 2016). Amongst the OAs, short- chain fatty acids

have long been used in poultry feed (Hassan et al.,
2010). The emergence of microbial resistance to
antibiotics (Robinson et al., 2016) and the presence
of antibiotics residues in feed and environment
(Gonzalez et al.,2017) has resulted in compromised
human and animal health. Organic acid (OAs)
supplementation was initially targeted for improving
performance in broiler chickens, but there is growing
evidence that dietary organic acids supplementation
may completely replace antibiotics and can act as
an alternative to antibiotic growth promoter. OAs
are used in feeds for their various beneficial effects
on gut microflora and its functions and, inhibition

190

like, butyric acid has higher bactericidal activity,
when added in an un-dissociated form (Leeson,
2007).

Although the organic acid supplementation was
initially targeted for improving performance in
broiler chickens, there is growing evidence that
dietary supplementation with organic acids may also
contribute to reduced nitrogen and P excretion with
lower environmental pollution (Khodambashi
Emami et al., 2013). Recent studies indicated that
organic acids could increase the utilization of
phytate-P in poultry (Vieira et al., 2018).Many
researchers have investigated its beneficial effects
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in the poultry birds but still, there is a dearth of
literature citing an ideal level of butyric acid that
can be incorporated in the poultry feed to achieve
optimal growth without any adverse effects. Thereby,
the present study aimed to evaluate the effect of
different dietary levels of butyric acid on the growth
performance and nutrient utilization so as to optimize
its dietary inclusion level as an alternative to
antibiotic growth promoter in broiler chicken.

MATERIALS AND METHODS

A biological experiment of five weeks duration
was conducted following a completely randomized
design (CRD) in broiler chicks in the poultry shed
of the College of Veterinary Science & Animal
Husbandry, Anjora, Durg. The experiment followed
the guidelines of Institutional Animal Ethics
Committee. A total of 180, day-old Ross AP strain
broiler chicks were reared under a deep litter system.
The chicks were divided into 6 dietary treatment
groups (TO-TS). Each group had3 replicates of 10
chicks in each. The diets were formulated as per
ICAR (2013) specifications for pre-starter (0-14 d),
starter (15-21 d) and finisher (22-35 d) stages. The
pre- starter diets contained 22% CP and 3000 kcal
ME, starter 21.5% CP and 3050 kcal ME and finisher
diet contained 19.5% CP and 3100 kcal ME/kg feed.
Six diets were formulated for each starter, grower
and finisher (Table 1).

Diet I was served as negative control (TO), diet
IT contained antibiotic bacitracin @ 50 mg/kg (T1)
and diets IIL,IV,V and VI contained butyric acid (BA)
at graded levels i.e. 0.2,0.4,0.6 and 0.8%in groups
T2 to TS respectively. All the diets were made iso-
caloric and iso-nitrogenous. The body weight of an
individual bird was recorded every week and a gain
in weight was calculated. Weekly and cumulative
feed consumption was recorded and the feed
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conversion ratio was calculated in each treatment
group. A metabolism trial of 4 -day duration was
conducted between 30-35 d of age to determine the
nutrient utilization and nutrient balance (N, Ca and
P) in the broilers. The sample of diet and excreta
were analyzed for various proximate principles and
P (AOAC, 2000), Ca (Talapatra et al., 1940) to
determine the nutrient utilization and balance. For
interpretation of the results the data were analyzed
by one-way Analysis of Variance (ANOVA) using a
complete randomized deign. Overall data were
analyzed as per the standard procedure given by
Snedecor and Cochran, 1994 and the mean value
were compared using the SPSS package (SPSS ver
26.0) and significant difference was expressed as 1
and 5 % of probability.

RESULT AND DISCUSSION

Dietary supplementation of different levels of
Butyric acid (BA) accrued no significant variation
in the average body weight of chicks at the end of
pre-starter phase (14 d).The weight was higher in
birds of all the treatment groups but the value differ
non significantly with birds of NC (TO0) and C (T1)
groups at the end of pre -starter phase. The average
body weight of birds on 21st day ranged between
827 to 867 g in different groups, the variation among
the group was not significant. The supplementation
of BA led to a significant effect on body weight
during the finisher phase. The body weight at 4th
week was significantly (P<0.01) higher in birds fed
diet supplemented with BA @ 0.4% (T3) and 0.6 %
(T4) as compared to all other groups except T1.
Significantly (P<0.01) higher body weight was
observed in birds of all the treatment groups as
compared to NC at 35th day. Among the treatment
group the body weight was significantly (P<0.01)
higher in birds of group T3 (BA @ 0.4%) as
compared to all other groups (Table 2).
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(P=0.002) ADGand improved (P=0.027) FCR values

The findings corroborate with Raza et al.(2017)
who reported increased average body weight in
broilers in butyric acid (0.3 and 0.4%) supplemented

at the finisher period. However, Leeson et al., (2005)

reported that butyric acid supplementation (0.1 or

0.2%, 0.4%) had no effect on body weight gain

diet as compared to bacitracin methylene
disalicylate. Deghani-Tafti and Jahanian, (2016)

similarly Aghazadeh and TahaYazdi, (2012) reported
that dietary supplementation with BA (2.5g BA/

found that OA supplementation (2.5 g citric acid/

kg)had no effect on AWG or FCR in broiler chicken.

kgand 2.5 g butyric acid/kg) in diets increased
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Previous studies (Mahdavi and Torki 2009; Nari et
al., 2020) documented no improvement in
bodyweight due to supplementation of sodium
butyrate or butyric acid in broiler feed.

The weekly feed intake due to supplementation
of different dietary levels of BA differed non-
significantly amongst the groups during pre-starter
and starter phase. The weekly feed intake during the
4th week of study differed significantly (P<0.05)
among the groups. The birds of NC group consumed
significantly (P<0.05) higher feed as compared to
birds of group T1, T2 and T3. During 5th week no
definite trend was observed with regard to weekly
feed intake, the value differed non-significantly
between the groups. The results of present findings
corroborated with (Panda et al., 2009; Adil et al.,
2010; Dehghani-Tafti and Jahanian, 2016;
Abdelgader and Al-Fataftah, 2016) they documented
no difference in the feed consumption between the
groups fed organic acids with the control group.
Previous reports regarding effect of the butyric acid
on feed intake are variable, Sikandar et al. (2017)
observed higher average weekly feed intake in
sodium butyrate supplemented groups as com—pared
to control and some literature (Lesson et al., 2005)
reported less feed intake by birds supplemented with
BA during starter phase as compared to birds of a
control group.

The cumulative FCR upto 28th day improved
significantly (P<0.05) in all the treatment groups as
compared to NC. Among the treatment groups
significantly improved FCR was observed in birds
of group T3 as compared to other groups. A similar
trend was observed at the end of the experiment i.e
35th day also, in which significantly(P<0.05) better
FCR was observed in birds of group T3 fed diet
supplemented with BA@0.4% as compared to other
groups.

In the present study BA supplementation @ 0.4%
improved FCR at the end of the experiment. The
better performance in 0.4 % BA supplemented group
may be due to the creation of the acidic envi-ronment
in the gut (Moquet et al., 2016), which in turns
minimizes the load of pathogens (Hassan et al.,
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2010).Similar finding was reported by Panda et al.
(2009) who reported that BA supplementation
@0.4% was more effective in reducing the pH of
upper Gl tract (crop, proventiculus and gizzard) and
duodenum as compared to other inclusion levels
(0.2,0.6%) in the diets of broilers and thus adequate
for optimum BWG and FCR in broiler chicken.
Beneficial growth-promoting effects of butyric acid
are well documented, and it has been shown to have
positive effects on production parameters such as
improved weight gain and FCR (Hernandez et al.,
2013; Qaisrani et al., 2015; Levy et al., 2015; El-
Ghany et al.,2016; Kaczmarek et al.,2016; Sikandar
et al.,2017 and Raza et al., 2019).

Contrary to these several previous literatures
(Leeson et al., 2005; Mahdavi and Torki 2009;
Aghazadeh and TahaYazdi, 2012) concluded no
improvement in weight gain and FCR of broiler
chicken when sodium butyrate or butyric acid was
supplemented diet. Under
metabolizability the dry matter outgo was
significantly (P<0.01) lower in birds of group T2
and T3 as compared to all others groups. The dry
matter balance (g/b/d) was significantly (P<0.05)
higher in birds of group T1, T2,T4 and TS5 as
compared to NC. Among the treatment groups, DM
metabolizability was significantly (P<0.01) higher
in group T2 as compared to T1, T4 and T5. No
significant (P<0.05) effect of dietary
supplementation of either AGP or different levels

in nutrient

of BA on intake and outgo of ether extract was
observed however the EE balance was significantly
(P<0.05) higher in birds of group T1,T3,T4 and T5
as compared to NC. The CP outgo was significantly
(P<0.05) lower in birds of group T2 and T3 as
compared to NC (TO). The CP balance (g/b/d) was
significantly (P<0.01) higher in all the treatment
group irrespective of level of BA as compared to
birds of NC group, consequently the CP
metabolizability was also significantly
higher(P<0.01) in all the treatment groups as
compared to NC. Among the treatment groups the
value was significantly higher (P<0.01) in T3 as

compared to T1 and TO.
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The results are in agreement with the findings of
Kaczmarek et al.(2016) who reported that
supplementation of protected butyrate @0.3 g/kg
improves ileal protein digestibility in broiler chicken.
Similarly, Qaisrani et al.(2015) reported that the
feeding a coarse diet supplemented with BA (2 kg/
ton) improved performance of broilers fed a diet
containing a poorly digestible protein source.
Contrary to this, Pires et al. (2021) reported no
differences in dry matter, nitrogen and ether extract
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metabolizability due to supplementation of sodium
butyrate (105,210,300 g/kg protected sodium
butyrate).

The effect of dietary supplementation of different
level of BA on Ca intake, outgo and retention were
not significantly among the groups. The phosphorus
intake and balance were significantly (P<0.05)
higher in AGP and BA supplemented group
irrespective of level as compared to NC.
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The results are in agreement with the findings of
Vieira et al. (2018) who reported that organic acids
supplementation increased the P balance in broilers.
The dietary addition of organic acids can improve
the digestibility of minerals (Boling et al., 2000; Park
etal., 2009). Supplementation of organic acid in the
broiler diet caused an increase in digestibility and
availability of nutrients due to the increased number
of desirable microflora of the digestive tract,
resulting in improved mineral retention and bone
mineralization (Ziaie et al., 2011). The acidic anion
has been shown to complex with Ca, P, Mg and Zn,
which results in an improved digestibility of these
minerals (Edwards and, Baker 1999).

CONCLUSION

In the present study, 0.4% butyric acid was at
par with commonly used antibiotic bacitracin in
enhancing performance indices and nutrient
utilization in broiler chicken. Thus, it is concluded
that butyric acid @ 0.4% in diet is optimal for
desirable growth performance in broiler chicken.
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