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Abstract. Assorted feed additives for broiler chickens, including prohibited antibiotics, are widely sold in
the market. The objective of incorporating supplement in feed is to improve broilers” performance and
meat quality. This study conducted an experiment to 60 DOC broilers from each Cobb and Lohmann
strains. The experiment was conducted in a 2x4 factorial CRD. The treatments were feed additives, i.e.
antibiotics, probiotics, acidifiers and phytobiotics. Each treatment was repeated 3 times. The measured
variables were carcass and non-carcass percentage as well as physical quality of broiler meat. Analysis of
variance showed that feed additives did not significantly affect (P=0.05) carcass and non-carcass
percentage and meat physical quality of the two broiler strains. Conclusively, probiotics, acidifiers and
phytobiotics are the potential alternatives as a substitute for antibiotics for Cobb and Lohmann broiler
chickens as reflected from the carcass percentage and meat quality.

1. Introduction

Broiler chicken is one of the fastest sources of meat growth in the world, and in Indonesia broiler
chickens are included in poultry which meat is mostly consumed by humans. Indonesia's climatic
conditions, which have high temperature and humidity, cause many disease problems in broiler
chickens. Therefore, an antibiotic is used to prevent disease. Its development growth promoter
antibiotics (AGPs) are frequently used to increase the bodyweight of poultry. However, there has been
a growing concern about the negative effects of AGP and its residues in meat product as well as
antibiotic resistance to the consumers.

The impact AGP on the emergence of antibiotic resistance in zoonotic pathogenic bacteria in the
gut microbial community of poultry [1]. The prohibition of AGP is regulated in Law Number 18/2009
junto Number 41/2014 concerning Livestock and Animal Health. Article 22 paragraph 4c stated,
"Everyone is prohibited from using feed mixed with particular hormones and/or antibiotics as feed
additives". AGP incorporated in feed would impact positively on chickens’ performance, but it brings
negative effects to human health. The antibiotic residue in chicken eggs and muscle tissue [2] would
make the human body resist some types of antibiotics.

The commonly used AGP for the poultry industry includes Avilamycin, Flavophospholipol,
Enramycin, Monensin, Penicillin, Virginiamycin, Tetracycline, Erythromycin, Salinomycin, and
Bacitracin methylene disalicylate (BMD). Accordingly, farmers start to find altematives for antibiotics,
such as probiotic, acidifier and phytobiotic. These substances do not leave residual traces in meat;
hence, healthier as a feed additive [3][4][5].

However, the effects of probiotic, acidifier and phytobiotics on chickens are varied. One
contributing factor is the strains of broiler chicken. The large variety of broiler strains allows farmers
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to select ones with high-performance ones and compatible with environmental conditions. Different
genetic qualities in each strain result in different abilities to respond to the environment, hence
different growth rates [6]. Further effects are evident on the final weight, carcass weight and meat
quality [7]. Accordingly, it is important to investigate the effect of broiler stains and feed additive on
broiler carcass and meat quality

2. Methodology

This studyfB§ed sixty DOC of each Cobb and Lohmann strains. The basal feed used commercial feed
contained 20-22% crude protein, 5-6% crude fat, 5% crude fiber (maximum), 8% ash (maximum), 12%
water (maximum), 0.8-11% Ca and 0.5% feed additives (minimum) namely antibiotic, probiotic
powder, acidifier powder, and mixed garlic, turmeric, and ginger powder. Feed additives were given
through the basal feed. A total of 24 slated broiler cages were made of bamboo and wood, measuring
80 e¢m x 80 cm per unit.

This experimental study was conducted in Completely Randomized Design (CRD) with the
factorial pattern. The first factor is the broiler strains (Cobb and Lohmann) and the second factor is
feed additives (powder) including 0.125% antibiotic, 0.2% probiotic, 0.8% acidifier and phytobiotic
(as well as mixed 0.25% garlic, 2.1% turmeric, and 2.1% ginger powder). The levels of each feed
additive are adjusted to the levels recommended on the label of each feed additive, except for the
levels of ginger, turmeric and garlic based on the best results of previous studies [8][9]. The eight
combined treatments were Cobb broiler given antibiotic, Cobb broiler given probiotic, Cobb broiler
given acidifier, Cobb broiler given phytobiotic, Lohmann broiler given probiotic, Lohmann broiler
given acidifier, Lohmann broiler given phytobiotic.

These eight treatments were repeated three times, and each unit was filled with 5 chickens, hence
120 broilers in total. The chickens were harvested at the age of 35 days and then they were slaughtered
by cutting three channels, namely the respiratory tract, and left and right blood vessels in the neck.
Then the chicken undergoes processing, namely scalding, plucking, removal internal organ except the
giblet (liver, heart, and gizzard), and eviscerating to obtain the carcass and nofffarcass. The meat that
was analyzed to obtain physical quality of the meat was the breast meat. The physical quality of meat
observed consisted of water holding capacity, cooking loss, and meat tendemess. The collected data
were subjected to Analysis of Variance (ANAVA), and any significant effect would be subjected to an
Honestly Significant Difference test (HSD).

3. Result and Discussion

3.1 Carcass and non-carcass Percentage
Table 1. The average carcass percentage of Cobb and Lohmann Strains

Treatments Carcass percentage (%) Non-carcass percentage (%)

Cobb Lohmann Cobb Lohmann
Basal feed+antibiotic 74.03+3.01 76.91+5.74 28.98+4.37 20.43+3.51
Basal feed+probiotic 74.53+1.63 74.72+1.92 25.79+1.07 25.28+1.92
Basal feed + acidifier 75.9740.75 76.06+2.07 24.03£0.75 23.94+2.07
Basal feed + Phytobiotic 75.96+3.99 77.48+5.14 24.04+3.99 25.85+0.87

(garlic+ turmeric + ginger)
£ Zing

The carcass and non-carcass percentage of Cobb and Lohmann strain in this study were 74.03-75.97%
and 74.72-77.48%, respectively. This result confirmed the previous studies, i.e. 69.16% of Cobb strain
[7] and 63.00-66.16% of Lohmann strain [10].

Furthermore, the non-carcass percentage of Cobb (24.03-28.98%) and Lohmannn (20.43-25.85%)
in this study was within the normal range as per the previous study namely 22.26-24.13%][10].
Analysis of variance showed that the interaction between different feed additives and broiler strains
did not significantly affect (P>0.05) the carcass percentage and non-carcass percentage. It
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demonstrated that any broiler strains respond similarly to antibiotics, probiotic, acidifier and
phytobiotic treatments.

Therefore, probiotic, acidifier and phytobiotic can substitute antibiotics that have been prohibited
for animal feed additives. Additionally, the relatively similar genetic quality between Cobb and
Lohmann allows farmers to use Lohmann and Cobb interchangeably for their livestock farming. A
previous study[11] reported that strains with different characteristics would produce relatively similar
carcass and non-carcass percentage when fed on quality feed. Furthermore, [12] and [13] reported that
acidifier and phytobiotic play a similar role to that of antibiotics.

Acidifier improves digestibility by increasing the performance of digestive enzymes, decreasing
intestinal pH and maintaining the balance microbes in the digestive system. Meanwhile, phytobiotic
which is produced from the plant’s secondary metabolite (either contain nutrition, no nutrition even
anti-nutrition) and incorporated to the feed can increase livestock productivity by improving feed
characteristics, increasing the health of the digestive tract by controlling bacteria as well as improving
production performance and the quality of livestock products.

Similarly, probiotic bacteria can improve livestock performance by exhibiting a competitive
exclusion in the intestines. Besides, probiotic bacteria will modulate body immune of broiler chickens
by improving the goblet cells, the inflammatory mitigation and body immune status. Garlic, ginger
and turmeric all contain essential oils that act as natural antibiotics. In addition, garlic contains the
bioactive substance allicin, while ginger contains oleorosin and gingerol, phenolic compounds,
antioxidants.

The bioactive substances in turmeric contain curcuminoid compounds consisting of curcumin,
desmetoxicumin as much as 1-5% and bisdesmetoksikurcumin as much as 1-5% and other useful
substances such as essential oils consisting of ketones sesquiterpenes, turmerone, tumeone 60%,
zingiberen 25%, felandren, sabinen, bomeol and sineil. Accordingly, different feed additives would
result in a relatively similar carcass and non-carcass percentage.

3.2 Meat qfllity of different strains of broiler chickens
Table 2. Water holding capacity, cooking loss, and meat tenderness of broiler chickens consuming
additives-fortified feed
Treatments pH Cooking loss Meat tenderness
Cobb Lohmann Cobb Lohmann Cobb Lohmann
Basal feed + antibiotic  6.21+£0.19  5.88£0.03 31.56+0.89 28.88+0.44 549+1.40 6.08+1.35
Basal feed + probiotic  6.17+0.14  5.94+0.11 28.17+1.96 28.55+1.63 4.13+1.02 4.74+0.67
Basal feed + acidifier 6.02£0.09 587+0.13  31.81£1.21 28.75+£3.15 5.99+£2.00 4.87+1.44
Basal feed + 6.00£0.14  6.02+0.02  29.39£1.08 28.01+£0.39 5.24+0.76 5.61+£1.47
Phytobiotic (garlic+
turmeric + ginger)

Analysis of Variance showed that no interaction was observed between feed additives and broiler
strains, demonstrated by the non-significant effect on pH, cooking loss and meat tenderness. The
contributing factor to this is the similar function of antibiotic, probiotic, acidifier and phytobiotic to
inhibit pathogenic bacteria and improve body immune of the livestock[14]; therefore, the chickens are
always healthy, on top-performance and with normal glycolysis process which affect the quality of the
broiler meat [3][15].

Meat pH in this study was 6.00 — 6.21, which is relatively comparable to 6.00 reported by Irma[16].
The effect of phytobiotics is not significantly different on the quality of meat, because the bioactive
substances, essential oils and antioxidants contained in phytobiotics can prevent the pH from dropping
too quickly. It is due to the donation of H + ions contain in antioxidants.

An antioxidants are effective in influencing the process of depleting glycogen reserves into lactic
acid and preventing the oxidation process by free radicals as well[17]. The rate at which muscle pH
decreases which will rapidly result in a low water-binding capacity, because of the increased
contraction of the actomyosin that was formed, thus squeezing the liquid out of the meat. The meat
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tenderness is one of the factors which determine meat quality. Turmeric has curcuminoid as
antibacterial agent, it also stimulated bile duct to produce more bile liquid by cholekinetic and
choleretic way.

In liver, lipid metabolism undergoes well, result high ATP to produce more amino acid to develop
muscle. Therefore, broilers have more muscle and a little fat. It also optimized gastrointestinal works,
increase appetite and growth rate. The garlic and ginger have similar potential as antibacterial agent
like turmeric, but the effect in broiler are lower than turmeric [3]. Furthermore, cooking loss and meat
tenderness is affected by several factors, including fat content and pH[18].

4. Conclusion
a. This study concludes that different feed additives and broiler strains produced similar carcass
percentage and meat quality.
b. Probiotic, acidifier and phytobiotic are the potential substitute for the prohibited antibiotics.
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