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ABSTRACT

The present study was conducted to evalualem effects of different levels of the feed supplement containing
minerzm‘ally acids, vitamins, and amino acids added to drinking water on broiler chickens’ performance and carcass
traits. A total of 100 one-day-old Cobb 707 (mean weight 46.7 g} were randomly assigned into four treatments,
including control group (C), C + 2.25 ml/L Viterna Plus (V1), C + 2.50 ml/L Viterna Plus (V2), and C + 2.75 ml/L
Viterna Plus (V3). Each treatment group contained 5 replicates of 5 birds in each (25 birds per treatment). Birds were
maintained for 28 days. The results suggested that feed supplement at 2.50 ml/L could successfully improve final
body weight, performance index, and carcass weight (P < 0.05). Concurrently, the treatment also reduced the
percentage of abdominal fat (P < 0.05). In the current study, there were no significant differences in terms of feed
intake and feed conversion ratio among treatment groups (P >0.05). In conclusion, the incorporation of commercial

feed supplement containing mixed of minerals, vitamins, and amino acids at 2.50 ml/L into drinking water improved

the overall performance of the broiler chickens.
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INTRODUCTION

Optimal nutrient formula and high-quality raw materials
are two key factors to support the fast-growing rates of
broiler chickens. In the tropics, high ambient temperature
and humidity are the major constraints for maximum
broilers’ productivity (Yousaf et al., 2019), which directly
impact their health, welfare, and performance (Zhou et al.,
2020). Under heat stress conditions, broilers use more
energy to dissipate body temperature as a result of high
metabolic rates, thus leading to energy deficiency or
energy imbalance for maintenance and production
function (Bin et al., 2017). A large number of studies have
indicated that high environmental temperature impaired
nutrient absorption and utilization, broiler growth, feed
efficiency, and considerable economic losses (Zhou et al.,
2019), In addition, it 1s also known to induce several

metabolic disorders in modern broilers’ genetics
(Olubodun et al., 2015; Yousaf et al., 2019).

In such conditions, nutrient modification by
providing instant nutrients and additives are essential to
support the normal biological function and metabolic
activities of broiler chickens. Among additives, vitamins
and amino acids are the most widely used both for
preventing heat stress and improving productivity. Amino
acids supplementation is important to compensate dietary
crude protein (CP) since it is known that dietary CP
produces higher heat production which can compromise
the broiler hyperthermic condition (Gonzalez-Esquerra
and Leeson, 2006; Santos et al., 2020). In addition, studies
reported that broiler chickens with heat stress experienced
a reduction in the levels of plasma ascorbic acid, o
tocopherol, and ascorbic acid (Saiz del Barrio et al., 2020).
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Therefore, it is also important to increase the density of
dietary vitamins, such as vitamin A, E, and C above the
minimum requirement to support the antioxidant status of
the animals (El-Senousey et al., 2018; Gan et al., 2020).

Viterna Plus is a commercial additive containing
complete minerals, vitamins, amino acids, and fatty acids
(aspartic acid, glutamic acid) in a single product which is
produced from natural substances (Supartini, 2008). Those
essential nutrients can be directly absorbed in the small
intestine, allowing them to be directly used by broiler
chickens for metabolism. A previous study revealed that
supplementing Viterna Plus via drinking water improved
weight gain and feed conversion ratio (FCR, Sutomo et al.,
2015). It can be supplemented via drinking water or feed.
Accordingly, the present experiment aimed to evaluate the
effects of different levels of supplementation with Viterna
Plus via drinking water on the performance and carcass
traits of broiler chickens.

MATERIALS AND METHODS

Ethical approval

All procedures performed in this study involving
broiler chickens were approved by the Ethical Committee
and Animal Sciences,

of Faculty of Agriculture

Universitas Islam Negeri Syarif Kasim, Riau, Indonesia.

Animals, diets, and experimental design

The present experiment was conducted at the
experimental farm of the Faculty of Agriculture and
Animal Science, State Islamic University of Sultan Syarif
Kasim, Riau, Indonesia. A total of 100 one-day-old (DOC)
Cobb 707 (mixed sex and average weight of 46.7 gram)
were randomly assigned to one of the following four
treatment groups: control group (C), C + 225 ml/L
Viterna Plus (V1), C + 2.50 ml/L Viterna Plus (V2), and C
+ 2.75 ml/L Viterna Plus (V3). Each treatment group
contained five replicates of five chickens (25 birds per
treatment). The chickens had a similar initial weight of
46.7 g. In the current study, all birds received a similar
diet purchased from a commercial retailer, and the diets
were prepared according to two feeding phases of starter
(1-20 days, in crumble form) and finisher (21-28 days, in
pellet form). The chemical composition ()fm diet was
analyzed according to AOAC (2005) for crude protein
(CP), ether extract (EE), crude fiber (CF), calcium (Ca),
(P), and
metabolizable energy (ME) calculation. The nutritional

phosphorus ash, and Rostagno (2011) for

composition of each diet (commercial feed) is presented in
Table 1.
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Broiler chickens were maintained on an open house
system equipped with typical Indonesian farmer litter.
They had free access to feed and drinking water. Starter
feed was provided in a crumble form, while finisher diet
was given in a pellet form. In addition, water was provided
in a five-litter chicken water jar. Lighting and other
rearing management were in according to Cobb 700
manual guide. Viterna Plus was obtained commercially.
The product contained vitamins (C and B complexes),
minerals (N, P, K, Ca, Mg, Na, Cl, S, Fe, Zn, Cu, Mn, I,
Co, Mb, Se, Cr, F), fatty acids (aspartic acid and glutamic
acid), and amino acids (Lysine, Methionine, Leucine, Iso-
Valine, Arginine, Threonine, Tryptophan,
Tyrocine, Serine, Phenylalanine; PT. Natural Nusantara).

leucine,

Table 1. The nutritional composition of starter and
finisher diets of broiler chickens used for this experiment
Feeding phase

Nutrient composition Starter Finisher
(1-20 days) (21-28 days)

Metabolizable energy (ME, keal/kg) 2781 2010
Crude protein (CP, %) 235 205
Crude fiber (CF. %) 50 5.0
Ether extract (EE. %) 50 5.0

Ca (%) 09 0.9
Total Phosphorus (%) 06 0.6

Ash (%) 70 7.0
Lysine (%) 130 1.10

Sampling and measurements

Feed intake (FI), body weight (BW), and FCR were
recorded on weekly basis. Body weight was determined by
weighing all of the birds in each replicated. The FCR was
calculated as cumulative FI/ final BW. Mortality (if any)
was recorded daily. In addition, index performance was
calculated according to European Production Efficiency
Factor (EPEF) at 28 days with the formula of (average
daily gain (g) x (100—% mortality) / (FCR x 10). Broilers
were slaughtered after 28 days to determine the carcass
yield, percentage, and other body components.

Statistical analysis

This study was arranged according to the completely
randomized design of ANOVA with four experimental
treatments and five replicates of each. Raw data were
initially subjected to an outlier test. Data with more than
~2 of standard deviations of the mean were ed as
outlier thus were excluded from the analysis. All data were
subjected to ANOVA, followed by Duncan’s multiple
range test to compare means among the treatments.
Significant was declared when P < 0.05. The statistical
analysis was conducted using IBM SPSS statistics version
20.
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RESULTS AND DISCUSSION

Broiler chickens’ performance

The performance of broiler chickens as affected by
levels of Viterna Plus is presented in Table 2. Throughout
the experiment, there was no mortality and culling
recorded, indicating that all birds were healthy and
comfortable with the house condition. Dietary Viterna
Plus in any levels did not affect FI and FCR (P > 0.05).
However, it had a significant effect on body weight gain
(BWG), water intake, and performance index reflected
from EPEF value (P < 0.05). Final BW was higher for the
chickens that received 250 ml/L of Viterna plus,
compared to the control group (P < 0.05). However,
supplementing at 2.25 and 2.75 ml/L Viterna Plus did not
mfluence the BWG. In line with BWG, the EPEF value for
V2 also indicated the highest achievement than any other
treatments (Table 2). This result suggested that Viterna
Plus containing essential nutrients is beneficial for broiler
chickens in terms of improving their overall performance.

Generally speaking, incorporating vilelrrm and
minerals mixed with additive into the diet or drinking
water can alleviate the heat stress on broiler chickens. As
the experimental chickens did not experience any heat
stress indications, the effect of feed supplement in this
study can not be fully expected. The major findings were
the improvement in broiler performance by adding feed
supplement, compared to the control group. This result can
be primarily related to higher micro and macronutrient
density imported from the supplement as it contains
minerals, vitamins, and amino acids which are essential
for broilers’ growth (Saiz del Barrio et al., 2020).
Considering the composition of the supplement used, there
may be a synergistic effect among electrolytes such as Na,
K, CI. Previous studies reported that supplementation
multiple micronutrients on broilers’ diet and drinking
water improved the average daily gain (ADG) and FCR
(Panda et al., 2008; Imik et al., 201 3; Saiz del Barrio et al.,
2020). Furthermore, vitamins also play a crucial role in
maintaining broilers’ health and immune system. It was

demonstrated that supplementation of vitamin A at 15000
IU successfully improved BW, FCR, and carcass yield of
broiler chickens exposed to heat stress (Kucuk et al., 2003)
while ascorbic acid (vitamin C) was also known to
promote a higher carcass percentage and quality (Kutlu,
2001), ameliorate the bacterial challenge, and improve the
structure of cecal micr()bi()lel intestinal health (Gan et
al., 2020). Moreover, mixed of vitamins A, D, E, and B
complex was also reported to improve the immune system
under heat stress (Lin et al., 2006). The primary role of
vitamins can be related to lowering the oxidative stress
that is susceptible for broiler chickens in a hot climate
(Akbarian et al., 2016).

Additionally, the beneficial effects of Viterna Plus
could also be attributed to the role of amino acids. Amino
acids are known to have specific and multiple biological
functions primarily for growth, maintenance, reproduction
as well as defense mechanisms in the immune regulatory
pathways (Trevisi et al., 2015). Indeed, the specific effect
of each amino acid could not be elucidated since the
amounts of amino acids were not quantified individually
in the present study. However, there are a large number of
explanations in the literature that amino acids are involved
almost in all metabolic pathways including maintaining
the balance of free radicals, diminish cell damage, and
body protein synthesis (Bin et al., 2017). In an appropriate
amount, the effect would be likely as an additive similar to
the product used in the current study, the percentage of
each individual amino acids was low.

Viterna Plus in the current study significantly
increased water intake (Table 2). A higher water intake in
some cases was detrimental because it may increase the
risk of wet litter, and then increase the risk of other
problems, such as skin dermatitis, bacterial infection,
footpad lesions, which increases the potential risk of
rejection at slaughterhouses (Shepherd and Fairchild,
2010). As wet litter was not observed in the present study,
the amount of water intake was assumed in the normal
range.

Table 2. Performance of the broiler chickens affected by different levels of Viterna Plus

Treatment groups

Performance parameters

C V1 V2 Vi p-value
Water intake (L) 476 046" 5.11+044" 552+0.16" 4.89+050" 0.048
Feed intake (g) 199 +0.07 200+0.06 2.04+0.05 1.99 +0.39 0.552
Body weight gain (kg) 1.11 +0.04° 1.14 +0.04® 1.19+0.01° 1.11 +0.04b 0011
Feed conversion 1.80 +0.07 1.75 £ 0.04 1.71 £0.04 1.80 +0.08 0.111
Mortality (%) 0 0 0 0 -
EPEF 220 + [FB° 233+ 126" 249+ 6.11° 222+ 18.1° 0.017

EPEF: European Production Efficiency Factor; Different superscripts on the same line show significant differences (p <0.05), C: Control, V1: 225 mlL

Viterna Plus, V2: 2.50 ml/L Viterna Plus, V3: 2.75 ml/L Viterna Plus
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Table 3. Carcass traits of broiler chickens affected by different levels of Viterna Plus

Treatment groups
Variables
C Vi V2 V3 p-value
Carcass weight (g) 793 + 33.8™ 843 £ 44.6™ 906 +71.7° 752 +£52.1° 0.002
Carcass (%) 68.8 +4.45 71.0+5.86 732+6.19 649 +4.68 0.125
Abdominal fat (g) 284+ 5.85° 272+ 1.39° 24.1 £2 05 304 +1.33° 0.049
ominal fat (%) 245+047° 229 +0.17°" 1.95 £0.19° 262+0.17° 0011

Different superscripts on the same line show significant differences (p < 0.05), C: Control, V1: 225 mlL Vitema Plus, W2: 2.50 ml/L Viterna Plus, V3: 2.75

ml/L Viterna Plus

Carcass traits

As indicated in Table 3, carcass weight was higher
for chickens receiving 2.50 ml/L of the treatment (V2),
which had 14.3% higher than that of the control group
(P<0.05). This result was in line with the BW of the V2
(Table 2) in which concurrently produced a higher carcass
portion. Interestingly, the group of V3 treatment had the
lowest carcass weight among others. However, there was
no difference among treatments regarding carcass
percentage.

The carcass of broiler chickens ranged around 60-
65% of their BW at the end of harvest time (Ahmad et al.,
2020). The percentage of the carcass can be related to the

type of chickens reared, length or duration of maintenance,

amount and quality of feed paid for during the
maintenance and management. One of the maintenance
management that needs to be known is feeding

management. Errors in implementation, which will have
an impact on the mobilization of feed nutrients into
abdominal fat. Overall results of the present study
suggested that adding more essential nutrients, such as
amino acids with constant basal CP and energy improved
their balance as well as productive energy released from
the diet. This can be elucidated by the fact that amino
acids promote body protein components.

Concurrently, higher carcass weight in the V2 also
resulted in significantly lower abdominal fat and fat
percentage in comparison with any other treatments (P <
0.05; Table 3). Fat deposition is attributable to minimal
heat and is enhanced by increasing body temperatures.
Apparently, the productive advantage from supplement
improvements under the present terms of experimentation
did not relieve heat formation to the extent that muscle
formation could benefit. Moreover, Rahmatnejad and Saki
(2015) suggested that fat deposits in body tissues are a
form of excess energy in poultry. This means that chickens
consuming higher energy above their requirement are
higher body fat. However, feed

likely to deposit

50

containing high energy (metabolizable energy, ME) will
increase the cost or production resulting in higher feed
price as well as feed cost. In addition to fat deposits from
excess feed energy, Redka et al. (2019) suggested that fat
deposits in the body of broilers can also come from
triglycerides. Triglycerides in the tissues of broilers and
poultry are generally a component that comes from the
feed by 95%, and only 5% are synthesized alone in the
liver.

According to Lohakare et al. (2004), the addition of
vitamin C in feed at 10-20 ppm resulted in 2.70-2.94%
abdominal fat of live weight. A decrease in the percentage
of broilers’ abdominal fat, consuming drinking water with
the addition of 2.50% commercial supplements, may affect
the potentiality of commercial supplements to improve the
balance of microorganisms in broilers’ intestines, and
furthermore improve nutrient absorption. The factors to
reduce the percentage of broilers’ abdominal fat are
considered to be the nutritional content of the feed, age,
and type or strain of broilers (Henry et al., 2001).

CONCLUSION

In conclusion, the incorporation of commercial feed
supplements containing mixed of minerals, vitamins, and
amino acids at the dose of 2.50 ml/L into the drinking
water improved the overall performance of broiler
chickens reflected from higher final body weight and
carcass weight. Concurrently, the treatment also reduced
the percentage of abdominal fat relative to body weight
which is beneficial for carcass quality. Further research
evaluating economic feasibility is therefore demanding.
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