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ABSTRACT
The use of antibiotics in human or veterinary therapy is followed by the appearance of bacteria
resistance to these antibiotics. This is a serious problem because of the direct impact on therapeutic
possibilities. This study aimed at evaluating the efficiency of a probiotic feed ingredient (Starter) on the growth
performance of broiler (Hubbard) to allow a reduction of the use of antibiotics. The experimental design
consists of four treatments with three replications: diets with 0%, 1.5%, 3% and 4.5% of the probiotic feed
ingredient. Each replication consists of 18 broilers with an average live body weight of 43.04 ± 6.38 g. After
seven (7) weeks of trial, chickens receiving the treatment .T1.5 had the best growth with an average weight of
984.22 ± 249.2 g, but with no significant difference (P> 0.05). In this treatment, their feed intake was the
highest (51.38 g/bird/day) while the feed conversion rate turned out to be the lowest (6.67 g feed/g Live body
weight). The highest value of carcass yield (76.1%) and sternum proportion (5.54%) were obtained in treatment
T3. From the above results, we can state that the probiotic feed ingredient included at 1.5% and 3% improved
growth performance of broilers. It could help to significantly improve the production performance of broilers if
its probiotics properties are enhanced.
© 2016 International Formulae Group. All rights reserved.
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INTRODUCTION
To meet the needs of the growing
population, the use of drugs to improve
animal performance became a common
practice. The annual quantities of antibiotics
and coccidiostats additives used in animal
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feed in France are estimated at 1,270.06 tons
in 2004 (AFSSA, 2006). Despite this large
quantity of antibiotic used, the residue
prevalence of veterinary drugs in feed of
animal origin is less than 1% in Europe, while
it reached 94% in some countries in Africa
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residues and ferment of this traditional beer; a
standard ferment is developed. Gilliland et al.
(2001) recommended the in vitro and in vivo
test method before the establishment of a
health benefit to confer to probiotic
microorganisms. According to N’Tcha et al.
(2016), five species of lactic acid bacteria
isolated from “kpete-kpete” samples: have
antimicrobial activity against reference
strains; are resistant to some conventional
antibiotics, are tolerant to gastric acidity and
resistant to bile salts, are resistant to stomachduodenal stimulus; can adhere to epithelial
cells; have the acceptable hydrophobicity
percentage; have acidification power, have
proteolytic power and lipolytic power. That
permits these authors to indicate that these
species from “kpete-kpete” are probiotics and
can be used to focus on food ingredients with
probiotic property. In vitro inhibition tests of
extracts from this standard ferment of the
sorghum beer “tchoukoutou” showed a strong
antibiotic activity against pathogenic strains
resistant to antibiotics such as methicillin
(Kayodé et al., 2012). The second stage is the
in vivo tests. Thus, we do not know in vivo
effects of this standard ferment on the
performance of domestic animals. The
objective of this work was to continue the in
vivo tests, by evaluating the effects of
standard ferment of the sorghum beer
“tchoukoutou” used as probiotic feed
ingredient on the performance and carcass
yield of broilers.

(Mensah, 2014). Surveys conducted in Benin,
Togo, Mali, Mauritania, Cameroon and Chad,
have revealed that nearly 61% of veterinary
drugs do not comply with the norm (Abiola,
2001, 2002, 2005). Microbiological and
physico-chemical analyses of 37 liver or
gizzard samples collected in the regions of
Dakar and Thies (Senegal), revealed that 14%
of the samples contained residues of
tetracyclines, 8% of sulfonamide residues,
41% of nitrofuran residues and 5% of
chloramphenicol (gizzards only) (Abiola et
al., 2005; Alambedji, 2008). These residues
contribute to the development of resistance to
antibiotics in bacteria (Chauvin et al., 2002)
and therefore constitute a very serious
problem because of the direct impact on
therapeutic possibilities (Stoltz, 2008). To
avoid the harmful effects of these drugs, they
can be substituted with natural products,
composed with probiotic bacteria, such as
AVIFREE© (composed of an indefinite
culture from chickens Specific Pathogen
Free), AVIGUARD© (indefinite culture,
mixed and then lyophilized from cecal
contents of adult chickens) BROILACT©
(lyophilized preparation containing 32
different types of anaerobic bacteria of which
22 from 5 different genres and 10 facultative
anaerobic from 3 different genres),
PREEMPT© (cecal contents of 10 weeks
chickens whose culture is held at low pH to
select strict and facultative anaerobic bacteria)
(Castagnos, 2003).
The term probiotic, according to
Gilliland et al. (2001) is a relatively new word
meaning “for life” and it is currently used to
name bacteria associated with beneficial
effects for humans and animals. In Benin, the
residue of a traditional beer (tchoukoutou) has
been used in experimental trials as alternative
of antibiotics (Houndonougbo et al., 2011).
Thus, the better valorization of the potential of
traditional beer (tchoukoutou) residue and
lactic acid bacteria which it contained could
help reducing the pressure on the use of
antibiotics and hence reduce the rate of
bacterial resistance to antibiotics. From the
microbiological properties of “tchoukoutou”

MATERIALS AND METHODS
Probiotic feed ingredient
The feed ingredient used was called
probiotic due to the multiple probiotic
properties of lactic acid bacteria it contained
through "kpètè-kpètè", the traditional beer’s
ferment (N’Tcha et al., 2016). The probiotic
feed ingredient (Table 2) used was a stabilized
product of sorghum flour and the traditional
ferment "kpètè-kpètè" (Table 2) which is
made from a previous processing of sorghum
beer “tchoukoutou”. The production of
probiotic feed ingredient followed the method
described by Deh (2009). It consisted of
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decorticating the sorghum grain and grinding
it. The semi-solid paste outcome of
humidification of dry sorghum flour was
pasteurized and inoculated with 10% of
"kpètè-kpètè". The inoculated paste was
fermented for 24 h. It was then sieved and
collected into clod. These clods were dried in
an oven at 43 °C for 24 hours and gave the
granules of probiotic feed ingredient used.

RESULTS
Feed intake
Feed intake issues have increasingly
evolved and were standardized from the 1st to
the 5th week with approximately 18 to 69
g/subject/day. It remained stationary for
chickens fed T1.5 and T4.5 while it decreased
for chickens in T0 and T3 from the 5th to the
7th week. Chickens of the T0 got the lowest
feed intake compared to those of other
treatments while chicken in T1.5 had the
highest feed intake (Table 3). However,
chickens’ feed intake has not varied
significantly according to the dietary
treatment.

Experimental design
Two types of materials were used, day
old chicks (Hubbard) and the formulated diets
(Table 1) containing the probiotic feed
ingredient. The experimental design was a
randomized complete block with four
treatments and three repetitions: a control diet
(T0), which was the formulated feed without
probiotic feed ingredient and three
experimental diets. Experimental diets
correspond to T1.5, T3 and T4.5 which were
the control diet supplemented respectively
with 1.5%, 3% and 4.5% of probiotic feed
ingredient. A total of 216 chicks having 43.04
± 6.38 g were divided in 12 replications. Each
dietary treatment was fed to 3 replications of
18 chicks each during phase 1 (1st to 21th day;
23 chicks/m²) and phase 2 (22nd to 42th day; 11
chickens/m²). Veterinary treatment was
limited to vaccination against Newcastle,
Goumboro diseases followed by a vitamin
intake, diuretic and treatment against worms.
No antibacterial and anticoccidial treatment
was done.

Weight gain and growth
The growth curves (Figure 1) show that
the dietary treatments had no effect on the
growth of the broilers during the 4 first weeks.
But, from the 5th to the 7th week, a difference
was observed among the couple of treatments
T1.5, T3 and treatments T0, T4.5. The
treatments T1.5 and T3 showed a better
performance. At 7 weeks, chickens in T1.5
and T3 have respectively gained an average
weight of 984.22 ± 249.2 g and 956.44 ±
226.2 g. These weights are higher than those
of chickens in T0 and T4.5 (respectively 904.3
± 216.4 g and 879.2 ± 270.1 g) with no
significant difference (P= 0.255). The chicken
fed with control diet T0 could reach the
average daily weight gain peak earlier in the
5th week, while the chicken fed with T1.5, T3
and T4.5 reached this peak in the 6th week.
The higher average daily weight gain was
recorded in T1.5 (20.19 g), T3 (20.04 g)
(Figure 2).

Statistical analysis
Results were expressed as mean ±
standard deviation. Data were analyzed with R
software through Analysis of variance
(ANOVA). The evaluated effect was the rate
of the supplemented probiotic feed ingredient.
Probabilities p ≤ 0.05 were considered
statistically significant while those between
0.10 and 0.05 were considered as trends in
meaning. When there was significant
difference, the test of Student Newman Keuls
was carried out to identify treatment with
significant effects.

Feed Conversion Ratio
Feed conversion ratio (FCR) varied
from 2 to 3 g of feed/g body live weight. The
highest values were recorded in treatment
T4.5. FCR in T0 was the lowest between the
2nd and the 5th week. But between the 6th and
the 7th week, the FCR in T0 increased. In T1.5
and T3, the variation of FCR was similar
between the 6th and the 7th week (Table 4). It
has varied according to the chickens’ growth
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phases. At starter phase (1st to 3rd week), the
FCR of chickens fed the supplemented diets
was higher than that of chickens in control
diet. Thus, from 4th to 5th week, the
valorisation of supplemented feeds has not
been better than that of the control feed even
if there were more consumed over the period.

Carcass characteristics
The most important carcass yield
(76.10%) and sternum proportion (5.54%)
were recorded in T3 with no significant
difference (P > 0.05). The best gizzard
proportion was in T0 (Table 5). Treatment
T1.5 and T4.5 were less effective than the
control diet for carcass yield, gizzard and
sternum proportions.

Table 1: Ingredients composition of formulated feed.
Feed stuffs
Maize
Wheat bran
Soyabean meal
Cottonseed meal
Palm oil
Oyster shell
Lysine
Bicalcic Phosphate
Salt
Premix for broiler
Total

Composition Phase 1 (%)
58,3
3
30.2
4
1
1.8
0.2
1
0.3
0.2
100

Composition Phase 2 (%)
59,6
5
25
6
1
1.8
0.1
1
0.3
0.2
100

NB: The overall composition of sorghum grain, in % of dry matter, used in the manufacture of probiotic feed ingredient is:
65.3 to 81 for Starch; 8.1 to 16.8 for Protein; 1.4 to 6.2 for Fat; 0.4 to 7.3 for Total fiber depending on Rooney and SernaSalvador (2000).

Table 2 : Chemical and microbiological composition of the probiotic feed ingredient and "kpètèkpètè".
Variables
Dry matter (%)
pH
Titrable acidity
Lactic acid bacteria (Logcfu/g)
Yeasts (Log cfu/g)

Probiotic feed ingredient
(Djegui, 2012)
84,39±0,99
4,15±0,09
7,95±0,76
7,6±0,10

Kpètè-kpètè
(Hounhouigan, 2007)
10,7
3,4
0,8
8,35 ± 0,10
8,26 ± 0,26

Table 3: Daily feed intake (g) of broilers supplemented with a probiotic feed ingredient.

Phase 1
Phase 2
Overall phases

T0
30,53±1,46
61,98±4,26
48,50±3,05

T1.5
32,40±0,89
65,62±6,80
51,38±4,26
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T3
31,83±0,77
63,48±3,15
49,91±2,10

T4.5
31,99±1,47
65,03±5,10
50,87±3,45

P
0,32
0,81
0,73
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Table 4: Feed conversion ratio of broilers supplemented with a probiotic feed ingredient.

Phase 1
Phase 2
Overall phases

T0
2,42±0,26
2,92±0,30
2,75±0,18

T1.5
2,56±0,18
2,70±0,06
2,66±0,05

T3
2,53±0,06
2,74±0,02
2,68±0,03

T4.5
2,55±0,27
3,17±0,11
2,97±0,07

P
0,82
0,03
0,02

Table 5: Carcass yield, sternum and gizzard proportion following treatments.

Carcass yield (%)
Guizard proportion (%)

T0
73.34±0.78
2.84±0.41

T1.5
72.40±2.33
2.72±0.29

T3
76.10±6.04
2.69±0.56

T4.5
70.67±4.98
2.64±0.48

P
0.12
0.86

Sternum proportion (%)

5.46±0.97

4.96±1.25

5.54±0.59

5.28±0.79

0.66

Figure 1: Growth curves of broilers supplemented with a probiotic feed ingredient.

Figure 2: Daily weight gain curves of broilers supplemented with a probiotic feed ingredient.
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the control group at 21 days of age. This could
be explained by the nature of the probiotic
ingredient used. Gracia et al. (2009) have used
a commercial product (Calsporin®) developed
with a specific probiotic bacterium (Bacillus
subtilis C-3102). While the addition of the
high concentration of Bacillus subtilis C-3102
in the commercial product to the feed (50 g
per ton of feed) is not noticeable on the
organoleptic plan, on the contrary, the
addition of probiotic feed ingredient in our
test was very noticeable. This can be
explained by the fact that the probiotic feed
ingredient used, was added to the control diet
up to 15000 g, 30000 g and 45000 g per ton of
feed respectively for the treatments T1.5, T3
and T4.5. This remarkable presence of
probiotic feed ingredient in the diet may
explain the fact that at the same age of 21
days, it is rather the control group that
weighed about 0.74% more than the
experimental groups with no significant
difference (P = 0.997). The probiotic feed
ingredient would affect the valorization of the
experimental diets at startup (phase 1).
At 42 days of age, the broilers fed T1.5
and T3 weighed 7.26% and 6.49% more than
those in the control group with no significant
difference (891.09 g and 884.66 g vs 830.76
g; P = 0.248). That increase declined with 3%
and 4.5% doses (6.49% and - 3.36%
respectively). Thus, the probiotic feed
ingredient
used,
improves
growth
performance of the broilers at the grower
phase. Compared to the results of
Houndonougbo et al. (2011), the increase in
weight was similar (7.08%). Using
Lactobacillus plantarum in broilers ISA15
diet, Tayeb et al. (2009) reported that the
weight gain was almost 13% better at the 54th
day of age. These results show that both
tchoukoutou residue used by Houndonougbo
et al. (2011) and probiotic feed ingredient
used in our experiment, though they can
improve the growth performance of poultry,
may be enhanced. Moreover, the optimal dose
of the probiotic feed ingredient that produces
the maximum growth performance in broiler
chickens must be sought, since the doses

DISCUSSION
Feed intake
In general, the feed intake of chickens
that received the experimental diets is
relatively more important. With 100 g/ton of
commercial probiotic products containing
Pediococcus
acidilactici
MA18/5M
(Bactocell®), Chafai (2006) observed that the
chicken feed intake was more important than
that of the control group. The improvement of
feed intake could be explained by improved
palatability (Chafai, 2006). We could also
think that supplemented feed with probiotic
are more digested and eliminated relatively
quickly. According to Houndonougbo et al.
(2011), the increase in feed intake due to
tchoukoutou residue was observed only in the
starter phase (2.39%). Such increase is 2%
according to Gracia et al. (2009) at the same
age (21 days). For both authors, the opposite
effect is observed at the end of the growth
phase. The result observed at the starter phase
could be explained by the fact that the
chickens’ digestive microflora which is set in
the chick phase is variously recruited. Indeed,
in addition to the natural recruitment, the
chicks treated with probiotic feed ingredient
receive a supplement of bacteria and produce
more quickly the balance of intestinal flora.
This explains their high level of feed intake.
Although the feed intake level does not imply
the effectiveness of the feed, it helps assess
the rearing conditions and also expect a better
growth performance of broilers if the
effectiveness of the feed is ensured.
Weight gain and growth
During the first four weeks, no
significant difference was observed among the
treatments (P = 0.997). These results are
contrary to those of Gracia et al. (2009) and
Houndonougbo et al. (2011) that highlight a
significant difference among diet containing
the probiotic (Bacillus subtilis C-3102) or
tchoukoutou residue and the control diet on
day 21 chickens. Indeed, with the Bacillus
subtilis C-3102, Gracia et al. (2009) observed
that chickens fed with a diet containing the
probiotic bacteria weighed 3.2% more than
1168
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maintained high FCR during this period (5th
and 7th week). These opposite performances,
on the one hand between 1.5% and 4.5% dose
and on the other hand between 3% and 4.5%
dose, confirmed as explained in the growth
performance that probiotic feed ingredient
would produce a regressive effect, inversely
proportional to its rate of supplementation.
We could explain the performance drop with
the dose of 4.5%, by the exceeding of optimal
level of energy needed to chickens. Kuietche
et al. (2014) made a similar observation about
local barred chicks that have recorded higher
feed conversion ratio when energy level in the
ration is less than 2700 kcal / kg or greater
than 2900kcal / kg. It could also be due to a
decrease of digestibility of the feed due to
sorghum used for the probiotic feed ingredient
production.

higher than 1.5% were not only more effective
but also have an effect inversely proportional
to those doses.
Feed Conversion Ratio (FCR)
The results obtained are consistent with
the observed weight gain with T1.5 and T3.
Even if, during the starter phase, this probiotic
ingredient-based feed was the most consumed,
the end products of the digestion are not well
valorised by chicks. A portion of the
generated nutrients would be consumed by the
digestive flora itself or eliminated by the
process of digestion. The results could have
been better if a heat treatment was done on the
maize that represents more than half of the
ration (Sawadogo et al., 2015). Because, this
heat treatment induces changes in the
composition of food and can even influence
the minerals concentration of finished
products (Hamunyari et al., 2014. Tshite et
al., 2015). But, this effect would be contrary
to that described by Martel et al. (1996) in
case of the use of antibiotics as growth factor.
According to Martel et al. (1996), in very low
doses, antibiotics strongly inhibit the
catabolism of urea and amino acids of bacteria
of the intestinal flora. Thus, they increase the
availability of nutrients and therefore give
energy to the animal. Also, production of
toxic molecules is reduced resulting in return
to a decrease of the rate of renewal of the
intestinal epithelium and further saving
nutrients (Martel et al., 1996). In starter phase,
probiotic bacteria in addition to the bacteria
naturally brought by cereals and legumes of
the ration (Tshite et al., 2015) would influence
more negatively digestibility supplemented
feeds.
Previous authors (Chafai, 2006; Gracia
et al., 2009; Houndonougbo et al., 2011) did
not observe any effect of starter or growth
phase on feed conversion ratio (FCR). In this
experiment, the FCR of chicken that received
probiotic supplement is always the lowest.
Between 5th and 7th week treatments with
supplementation of 1.5% and 3% of probiotic
feed ingredient induced low feed conversion
ratio. In opposite to this, the dose of 4.5%

Carcass characteristics
Houndonougbo et al. (2011) also
obtained an improvement of carcass yield and
the gizzard proportion with a tchoukoutou
residue. The probiotic feed ingredient used in
this study also gave a better carcass yield but a
lower gizzard proportion. The average value
of the recorded carcass yield (73%) is similar
to that observed by Karaoglu et al. (2005).
They also note that with the treatment
containing the highest dose (0.2%) of yeast
Saccharomyces cerevisiaea, the carcass yield
was the lowest (P> 0.05) compared to others
treatments. This inspires that with high doses
of probiotics, broiler performance begins with
fall. Thus, an optimum must be determined as
well as the negative phenomena engendered
by overdoses of probiotic supplements.
Zamanzad-Ghavidel et al. (2011) also
observed differentiated performance based
upon body parts of the chicken. While in the
probiotic (Bacillus subtilis PB6, CloSTAT
with the activity min. 2*107 CFU*g-1)
supplemented groups at 0.05% dose, carcass
percentage and net carcass yield did not show
significant differences between the control
group, there is significant differences (P<0.05)
for breast percentage. The probiotic
supplemented groups had a greater value.
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Conclusion
The probiotic feed ingredient used in
broiler diet as additive improved their growth
performance mainly at 1.5% and 3% of
inclusion. In carcass characteristics field, the
3% dose conferred to broilers the best
performance. Digestibility study will allow
assessing the contributions of probiotic
bacteria in the degradation of carbohydrate,
the production of lactic acid in the crop or
caeca. Attention should also be paid to the
presence of pathogenic bacteria for health
purpose.
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