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Abstract

This study was conducted to evaluate the efficacy of Biotronic® Top Forte (combined organic
acids and their salts with a phytochemical) as alternatives to the conventional antibiotics used
as an antibiotic growth promoter. Six hundred and thirty (630) intensively managed day old
pullet chicks were used for the experiment. The chicks were randomly assigned into seven
treatment groups administered, 0, 100, 200, 300, 400, 500g of Biotronic® Top Forte,
oxytetracycline as positive control and defined as Ti, Tz, T3, T4, Ts, Ts and T7, respectively.
Growth parameters (weight gain, total feed intake, feed/gain ratio, and feed cost/kg gain)
indices were measured. Collected data were subjected to one way Analysis of Variance and
significant means were separated using Duncan’s Multiple Range Tests at 95% probability.
Results showed a significant (p<0.05) influence of Biotronic® Top Forte on weight gain, feed
intake, feed/gain ratio and feed cost/kg gain. The birds on 500 g inclusion had better weight
gain (706.56 g), feed/gain ratio (2.34), feed cost/Kg gain (¥292.10) and villi area (22151.43
um), villi width (169.42) when compared with 0% inclusion and oxtetracycline diets. 500
g/100kg Biotronic® Top Forte inclusion significantly lowered the cost of production than the
0% inclusion and the AGPs treatments to 16.33% in this study. It was concluded that
Biotronic® Top Forte inclusion at 500 g enhanced growth performance of Pullet Chicks from
0 up to 8 weeks of age compared to other treatments.
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Introduction

High levels of production and efficient feed
conversion are the need of the modern
poultry industry, which to a certain extent
could be achieved by the use of specific feed
additives. Antibiotic feed additives as
growth  promoters have long been
supplemented to poultry feed to stabilize the
intestinal microbial flora, improve the
general performances and prevent some
specific intestinal pathology (Hassan et al.,
2010). However, due to the emergence of
microbes resistant to antibiotics which are
used to treat human and animal infections,
the European Commission (EC) decided to
phase out, and ultimately ban (1 January
2006), the marketing and use of antibiotics as
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growth promoters in feed (European Food
Safety Authority [EFSA], 2015). In other
countries, such as the USA, consumer
pressure is pushing the poultry industry to
rear birds without antibiotics (Castanon,
2007). Antibiotics removal has led to poultry
performance problems, feed conversion
increases and a rise in the incidence of
certain animal diseases, such as (subclinical)
necrotic enteritis (Dibner and Richards,
2005). Such a situation has compelled the
researchers to explore the utility of other
non-therapeutic alternatives like organic
acids, enzymes, probiotics, prebiotics, herbs,
essential oils and immune stimulants as feed
additives in poultry production. There have
been a significantly increased number of
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studies focused on searching for alternatives
to antibiotics with similar antimicrobial and
growth-promoting effects without inducing
bacterial resistance and potential side effects
to animals. Organic acids (Eckel et al.,1992;
De Lange et al,2010), enzymes (Bedford
and Cowieson, 2012), prebiotics (Gibson et
al.,2004), probiotics (Musa et al.,2009),
antimicrobial peptide (Choi ef al., 2013) and
phytogenic compounds (Yang et al., 2007,
Windisch et al., 2008; Randrianarivelo et
al., 2010; Gong et al., 2014) have been
widely recognized as potential alternatives to
antibiotics in feed. Among these alternatives,
dietary organic acids have gained greater
attention because of their antimicrobial
activity against pathogenic bacteria and the
fact that these compounds can induce a pH
reduction in the gastrointestinal tract (GIT),
which can improve nutrient utilization in
poultry diets (Eidelsburger er al, 1992;
Boling et al.,2000; Partanen, 2001; Kil ez al.,
2011). Dietary acids for poultry diets are
classified as inorganic and organic acids.
However, organic acids have been more
often used for poultry diets. Organic acid
treatments composed of individual acids and
blends of several acids have been found to
perform antimicrobial activities similar to
those of antibiotics (Wang et al., 2009).

The European Union allowed the use of
organic acids and their salts in poultry
production because these are generally
considered safe (Adil ef al, 2010). As a
group of chemicals, organic acids are
considered to be any organic carboxylic acid
of the general structure R-COOH (including
fatty acids and amino acids). The short-chain
acids (C1-C7) are associated with
antimicrobial activity. They are either simple
mono-carboxylic acids such as formic,
acetic, propionic and butyric acids or
carboxylic acids with the hydroxyl group
such as lactic, malic, tartaric and citric acids
or short-chain carboxylic acids containing
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double bonds like fumaric and sorbic acids
(Shahidi et al., 2014). Organic acids are
weak acids and are only partly dissociated.
The use of organic acids has been reported to
protect the young chicks by competitive
exclusion (Mansoub et al, 2011),
enhancement of nutrient utilization, growth
and feed conversion efficiency (Liickstidt
and Mellor, 2011). The Biotronic® Top Forte
combines selected organic acids and their
salts with a phytochemical and the unique
Biomin® Permeabilizing Complex fully
utilizing a unique synergism in their mode of
action. The Biomin® Permeabilizing
Complex boosts the activity of the active
ingredients (the organic acids and the
phytochemical) and facilitates their entry by
permeating the outer membrane of Gram-
negative bacteria (Biomin, 2018). This
present study reviews the effect of organic
acids on general growth and cost
performance of pullet chicks from 0 to 8
weeks of age.

Materials and Methods

The study was carried out at the Poultry
Laying Unit, Teaching and Research Farm,
Department of Animal Science, Faculty of
Agriculture, Ahmadu Bello University,
Zaria. Day old pullet chicks were purchase
from Olam Hatcheries Limited, Dutse
Village, Chikun Local Government,
Kilometer 25, Kaduna-Expressway, Kaduna
State, Nigeria. Six hundred and thirty (630)
day old pullet chicks were allocated to seven
dietary treatments with 3 replicates of 30
birds each in a completely randomized
design (CRD). The birds were housed in
deep litter pens and managed with all
necessary routine management practices.
Feed and water was provided ad libitum for
the period of the experiment. Birds were
cared for according to guidelines established
by the University Animal Care Committee.
Seven diets were formulated as shown
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below. The Biotronic® Top Forte was added
as non-inclusive part of the diets.

Diet 1: (Control diet) — without Biotronic® Top Forte or
oxytetracycline

Diet 2: (Control diet) + 100g of Biotronic® Top Forte /100
Kg diet

Diet 3: (Control diet) + 200g of Biotronic® Top Forte /100
Kg diet

Diet 4: (Control diet) + 300g of Biotronic® Top Forte /100
Kg diet

Diet 5: (Control diet) + 400g of Biotronic® Top Forte /100
Kg diet

Diet 6: (Control diet) + 500g of Biotronic® Top Forte /100
Kg diet

Diet 7: (Control diet) + Oxytetracycline at 0.8g/100K g diet
(as recommended by manufacturer).

Recommended dosage for Biotronic® Top
Forte is 1.85 — 4.50 kg/tonne of feed.
Proximate analysis of the sample of
experimental diets as shown in Table 1 was
done at the Biochemical Laboratory,
Department of Animal Science, Faculty of
Agriculture, Ahmadu Bello University, Zaria
according to methods described by A.O.A.C.
(2005).

Growth study: Initial and final weights of
birds were taken at the beginning and at the
end of the study. Weight gain and feed intake
were measured at the end of every 2weeks
while feed/gain ratio and cost/Kg gain was
computed at the end of the study. There was

no mortality recorded during the
experimental period.
Villi  Morphology: Intestinal segment

samples (approximately 2cm in length) of
ileum were taken from slaughtered birds to
ascertain villi morphology parameters. The
morphology indices that were evaluated
included; villus height (from the tip of the
villus to the crypt), crypt depth (from the
base of the villi to the sub mucosa), and the
villus height to crypt depth as described by
Zhang et al.;(2005). This was carried out at
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the Histology Laboratory of the Department
of Anatomy, Ahmadu Bello University
Zaria.

Statistical Analysis

All data obtained were statistically analysed
using the General Linear Model Procedure of
Statistical Analysis Systems (SAS, 2002).
Significant difference between treatments
means were separated using Dunnett’s test in
the SAS package.

Experimental Model
The linear model for the experiment is:
Y= u + Titeij
Yjj = performance of j™ animal fed i levels
of Biotronic® Top Forte
p = Overall mean
Ti= i" effect of treatment
eij = Random Error

Results and Discussion

Table 2 shows the growth performance
characteristics of pullet chicks (0-8weeks)
fed Biotronic® Top Forte an organic acid (a
natural growth promoter) to replace
antibiotic as growth promoter. There were
significant (P < 0.05) difference in final
weight, weight gain, feed intake, feed/gain
ratio and feed cost/gain. No mortality was
recorded. Birds on diet containing 500g
inclusion of Biotronic® Top Forte had
significantly higher final weight, weight
gain, better feed/gain ratio and least cost of
production when compared with birds on
diet containing 0 inclusion of Biotronic® Top
Forte and diet containing oxytetracycline.
The least performance was observed for
birds fed diet containing 100g inclusion of
Biotronic® Top Forte when compared with
the birds fed diets containing oxytetracycline
and the control. This is as a result of the
organic acid (Biotronic® Top Forte) used to
enhance effectiveness of nutrients and
improved growth performance through
establishment of low GIT pH condition by
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supporting endogenous digestive enzymes,
reducing undesired gut micro-organisms and
exert their effects in the gut or on the gut wall
cells of the bird. This is an indication that the
birds effectively utilized their feed
components.  Acidifiers constitute an
important component of modern feeding
strategies without antibiotics. Organic acids
are known to have strong antibacterial
effects and they have been used in the
protection of feed from microbial and fungal
destruction (Hedayati et al., 2013). This
result agrees with the report of Van
Immerseel et al.;(2006) and Naseri et
al.;(2012), that addition of organic acids in
diet can have a beneficial effect on the
performance of poultry by decreasing
pathogenic bacteria. Some authors such as
Hebeler et al;(2000); Overland et
al.;(2000); Walsh et al.; (2003); HernaNdez
et al.; (2006) also considered them to be a
viable alternative to antibiotics in pig feeds
where they already have had considerable
success.

Villi Morphology of Pullet Chicks Fed
Diets Containing Different Levels of
Biotronic® Top Forte (0 — 8 Weeks)

Table 3 shows the result of the effect of diets
containing graded Levels of Biotronic® Top
Forte on villi morphology of ileum section of
pullet chicks. There were significant (P <
0.05) differences in all parameters measured
except for crypt depth. Birds on diet
containing 500g Biotronic® Top Forte had
significantly (P<0.05) higher villi area
(22151.4um) and villi width (169.42mm)
when compared with birds on the control diet
(21218.57um  and  148.73mm?),  diet
containing oxytetracycline (5950.97um and
66.67mm?) and birds on other treatments. No
significant (P > 0.05) differences observed
for crypt depth across all treatments and Villi
height except for birds on diet containing
oxytetracycline, having least villi height
(127.07 mm).
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Good intestinal health in the poultry industry
is of great importance to achieve target
growth rates and feed efficiency. The
significant increase observed on the villi
area, villi perimeter, villi height and villi
width in birds on 500g inclusion of
Biotronic® Top Forte may be as a result of
organic acid aiding the role of the intestinal
epithelium as a natural barrier against
pathogenic bacteria, toxic substance that are
present in the intestinal lumen and stimulate
the proliferation of crypt cells, enhancing
healthy tissue turn over and maintenance
which brings about effective feed utilization.
This agrees with the report of Iji and Tivey,
(1998) who reported that organic salts

reduced intestinal  colonization  and
infectious process, thereby, decreased
inflammatory process at the intestinal

mucosa, this improved villus height and
function of secretion, digestion and
absorption of nutrients. It also agrees with
the report of Kum et al.; (2010) and
Rodriguez-Lecompte et al; (2012) who
reported that organic acid supplementation
significantly increased the villus width,
height and area of the duodenum, jejunum
and ileum of broiler chicks at 14 days of age.
Garcid et al. (2007) reported that broilers fed
diets containing formic acid had the longest
villi (1273 and 1250 pm for 0.5 and 1.0%
formic acid, respectively) compared with
control (1088 pm). Organic acid could be
helpful in young birds for the development
of the intestine.

Conclusion

It was concluded that Biotronic® Top Forte
at 500g/100kg inclusion enhanced growth
performance and improve profitability of
pullets Chicks from 0 to 8weeks of age
compared to other treatments.
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Table 1: Proximate Composition of Experimental Diets for Pullet Chicks ( 0 -

8weeks)

Parameters Composition (%)
Dry matter 90.16

Crude protein 21.68

Ash 7.81

Crude fibre 5.60

Ether Extract 2.40

Nitrogen free Extract 62.51
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Table 2: Growth Performance of Pullet Chicks Fed Diet Containing Different Levels of

Biotronic® Top Forte (0 — 8 weeks)

Levels of Biotronic® Top Forte (g)

Parameters 0 100 200 300 400

500

Oxytet

SEM

Initial 39.00 39.00 39.00 39.00 39.00
Weight

(g/bird)

Final 697.22¢ 697.11¢  716.67° 725.33>  730.56°
Weight

(g/bird)

Total 658.22¢ 658.11°¢  677.67° 686.33>  691.56°
Weight

Gain

(g/bird)

Total Feed  1841.22? 1805.67¢ 1784.78* 1735.44> 1735.44°
intake

(g/bird)

Feed/Gain 2.80¢ 2.73¢ 2.63° 2.53b 2.51b
Ratio

Feed 349.094 342,419 328.72¢  315.55 313.62°
Cost/Kg

Gain

Cost of 215.34¢ 211.18>  208.74> 202.98> 203.25°
total feed

intake (¥)

39.00

745.56%

706.56%

1737.78%

2.342

292.10*

193.45%

39.00

700.00¢

661.00°

1654.00¢

2.78°

350.324

217.13¢

0.00

5.89

5.89

24.67

0.31

3.85

2.89

Oxytet: Oxtetracycline. SEM: Standard Error of Means

20



T¢

SUBQIA[ JO JOLI]

pIepuelS {NHS QUIOABNNAX( 30IAXQ) (S0'0>d) APPUBOLIUSIS IJJIP MOI dwes 3y} uo s)d11os1odns JUSIIIIP YIIM SUBIW = poq;

90°SI SO'IS [ LY'16 1L°S9 Iv'TL LS'09 S¢'LS () mdag 1dA1)
86°ST L9799 WV 691 0q10°LOT ALV’ 0TI 5l0°LOT NCXYA @EL 8P (L) qIpIa TITA
LETE aLO'LTT W99°LET 29€'88T STTTT wT6'EVT 20 €TT 2€£5°062 (pww) JYSIOH IIIA
€8°¢L a00°LEE V6’ 1€9 BCH'LL9  @9STSS e IT679 96°'8PS eLE V0L (wr) 19w IIA
LV'0SST  pol6°0S6S oSV ISITT  u9TT0ST  oPS'SELPT  6S'SLIT  q€6'6V991  «LSSITIT (wrl) vaxy 1[IA
NAS 1914XQ 00S 00% 00€ 002 001 0 CREYETT TR TR |

(3) 9104 do, O1UOIOIY JO SPAI

(S99M 8 — ()
3y10,] doJ, zO1U0NOIY JO SIAIT JUIIYI(T SuruIRIUO0)) SPI( PIL SHIYD I9[Nd Jo AndwoydIoq 1[IA € d[qeL

020 ‘|e 19 1eqSy



