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SUMMARY

The effects of BIOWiSH MultiBio 3PS® on water and feed consumption rate, growth performance,
haematologic and biochemical values of experimental broiler chicken in Nigeria was studied. A
total of two hundred (200) day-old broiler chicks (DOBC) were randomly assigned to two major
groups (treatment and control) containing One hundred (100) DOBC each. BIOWiSH MultiBio
3PS® (0.5g/tonne (1000 kg) was included in the feed of the experimental group. The control group
was not given feed containing BIOWiSH MultiBio 3PS®. The results revealed that average water
intake (AWTI) and the average feed intake (AFI) of the birds treated with BIOWiSH MultiBio 3PS®
were significantly higher (p<0.001) than the control group. The average weight gain (AWG) of
the birds treated with BIOWiSH MultiBio 3PS® was significantly higher (P<0.001) than the
control group from week 2 to week 6. The feed conversion ratio of the experimental group
(1.79£0.25) was also lower than that of the control group (2.08+0.19). There was no significant
difference between the haematological and biochemical parameters of the BIOWiSH MultiBio
3PS® treated group and that of the control group. The results in this study have shown that,
BiOWiSH MultiBio 3PS® possess performance enhancing ability in broilers and it is safe to use it
at any age of broiler birds.
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INTRODUCTION

The nutritional values of livestock feeds are
as important as the expected profits in the
livestock industry. Though, other factors
such as environmental hygiene, routine
veterinary attention and biosecurity measures
contribute immensely to the output, the
nutritional content of the supplied feed
dictates the quality and quantity of the output.

The quality of the feed fed to livestock is
usually measured by nutrient digestibility
(Lawrence et al., 2013, Knudsen et al., 2023).
To achieve optimum nutritional (Knudsen et
al., 2023) digestibility, especially in the
young animals, the inclusion of certain
exogenous nutrients/ingredients or
substances may be essential. Such
ingredients may include amino acids, toxin
binders, minerals, electrolytes, enzymes and
antibiotics. This is aimed at creating a
balance microbial environment along the
gastrointestinal tract (GIT), and thus,
enhancing feed digestibility and promoting
the quality and quantity of carcass growth.
However, there have been campaigns against
antibiotic growth promoting inclusion in feed
of livestock due to tissue residues (Mitchell,
2015). Probiotics, which are microbial feed
additives have been given considerations and
have been found to be of great growth
benefits to species of livestock such as swine,
fish, small ruminants, and poultry bird
especially broilers (Merrifield et al., 2010).
The digestive tract of animal as well as that
of humans houses a complex microbiota
which may sometimes be responsible for
some ill-health in the young. Probiotics have
been found to enhance the modulation of the
GIT microbiota to promote or even restore
health (O’Hara et al, 2020) and enhance
effective feed conversion rates.

BiOWiSH MultiBio 3PS® is a direct-fed
microbial (DFM) concentrate for all animal
species including ruminants, poultry, swine,
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finfish, and shrimps. It is a commercial
product that contains probiotic bacterial
species such as Bacillus species
[Lactobacillus  plantaum (> 1 X
108 cfu/g), and Bacillus subtillis (> 1 x
107 cfu/g)] and the Pediococcus species
[(Pediococcus acidilacti (> 1x 10® cfu/g) and
Pediococcus pentasaceus (> 1 x 10% cfu/g)].
(Hawkins et al., 2023). B. subtilis enhances
digestive system in food digestion, nutrients
absorption, and boost immunity against
infectious organisms (Rajput et al, 2013).
BiOWiSH MultiBio 3PS® have been proved
to improve animal production in swine when
incorporated into drinking water and feed of
pigs (Menegat et al., 2018) small ruminants
and broiler chickens.

However, BIOWiSH MultiBio 3PS® has not
been tried in an extensive research on its
effect on the Hematology, Biochemistry,
Water and Feed consumption rates, and
Growth of Broiler Chickens in Nigeria.
Therefore, this research is designed to study
its effects on the aforementioned parameters
in broiler chickens in Nigeria.

MATERIALS AND METHODS
Research location

The study was conducted at the poultry unit
of Crown Agro Vet Farm, Lion Street,
Igwuruta, Ikwere Local Government Area of
Rivers State, Nigeria.

Experimental Probiotic and inclusion rate

Bacillus  subtilis was obtained from
BiOWiSH MultiBio 3PS® Aquaculture.
Twelve and half gramme (12.5g) of the
BiOWiSH MultiBio 3PS® was mixed with
twenty five kg (25kg) of Hendrix® feed.

Experimental birds and Procedure

A total of two hundred (200) day-old broiler
chicks (DOBC) were purchased from a
reputable commercial farm. Following seven
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days effective brooding, the DOBC were
randomly assigned to two major groups
(treatment and control) each containing One
hundred (100) DOBC.

The probiotic was added into the feed for the
treatment birds at 0.05% inclusion factor
(12.5g per 25kg) of Hendrix feed. Clean
water was provided ad libitum while feed was
provided at standard feeding rate throughout
the experimental period. Routine Veterinary
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care in terms of vaccination and medication
was adequately provided. Proper sanitation
and routine poultry management were
adequately maintained throughout the
experimental period of six weeks.

Three feed formulae were used for the birds
during the experiment and these included
Pre-starter, Starter and Finisher. The
calculated nutritional values of the
formulated feeds are presented in table 1.

Table 1: Nutritional Composition of the Feed (Hendrix feed) Given to the Experimental
Birds Percentage Composition of Experimental Diet of Broiler pre-starter, starter and

finisher (Hendrix feed)

Nutrient Pre-Starter (%) Starter (%) Finisher (%)
Crude protein 22 23 20

Crude fat 4.50 4.60 7.50

Crude fibre 2.30 2.50 3.30

Lysine 3.00 3.00 1.10
Methionine 2.20 2.20 0.60

Calcium 1.31 1.31 0.60
Phosphorus 0.66 0.68 0.00

Sodium 0.22 0.22 0.16
Metabolisable energy 3000 kcal/Kg 3000 kcal/Kg 3200 kcal/Kg

Growth performance data

Data were collected to measure rate of weight
gain, average daily feed intake, and water
intake. The weight of the birds and feed were
taken with the aid of Camry digital scale
while, the volume of water was determined
using standard calibrated bucket. Average
daily feed intake (g) was calculated by

subtracting the weight of the leftover from
the daily weighed quantity given to the birds.
The average daily weight gains (g) was
obtained by taking the total weight of the
birds at the end of the experimental period;
subtract the initial weight of the birds which
was taken at the beginning of the study; then,
divided by the number of days (42 days). The
result was then divided by the number of
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birds per replicate. Feed conversion ratio:
This is the quantity of feed (g) consumed per
unit increase in their live weight. It is the
reciprocal of feed efficiency.

Haematology

Blood samples were collected from some
randomly selected birds from both treatment
and the control groups after the experiment.
Blood samples were collected early in the
morning using 23-gauge sterile syringes and
needles. Two (2) ml of blood sample was
obtained from the birds through the wing vein
into the labeled EDTA (ethylene diamine-
tetra-acetic acid) bottles and transported to
the laboratory in cold chain. Then the blood
samples were analyzed for the following
parameters; packed cell volume (PCV) was
determined using the micro haematocrit
centrifuge. Haemoglobin concentration (Hb)
was estimated using cyanmethaemoglobin
method (Coles, 1986). The RBC and total
WBC counts were carried out manually by
haemocytometry method (Jain, 1986). Mean
Corpuscular Haemoglobin (MCH) and
MCHC (Mean Corpuscular Haemoglobin
concentration) were calculated as described
by (Jain, 1986).

Serum biochemistry

Blood samples were collected from another
set of randomly selected birds from the
treatment and control groups at the end of the
experiment using the same route and method
as described above. The blood was placed
into plain bottles for biochemical analysis.
The total protein, Albumins, Globulins were
determined using the method described by
(Weichselbaum, 1946) while, Creatinine was
assayed based on the principle of direct end
point method as Henry, (1974) and Urea was
determined using Urease Berthelot’s reaction
method as described by Richterich and
Kueffer (1974).
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Statistical Analysis

Data generated from this study were
presented as mean £ SEM. The differences
between the means in the experimental
groups and in the control groups were
compared (with weekly comparison) by one-
way analysis of variance (ANOVA) at 95%
confidence interval using the Prism 10.3.1
GraphPad Statistic software.

RESULTS
Growth performance data

Tables 2 and 3 below show the growth
performance data of the birds in the
experimental and the control group. The
results of the water and feed intake for both
experimental and control groups
progressively and significantly (p<0.05)
increased on weekly basis for both groups of
birds. However, feed consumption of the
experimental birds were significantly
(p<0.001) higher than that of the birds in the
control group from week 2 - 6. The water
consumption for both groups was not
significantly (p>0.05) different, though that
of the treated group was higher that the
control group. The average weight gain
(AWGQG) of birds in the experimental and
control groups were also progressive and
significantly (p<0.001) increased on weekly
basis, but the AWG of the birds in the
experimental group was significantly
(p<0.01) higher than that of the birds in the
control group from week 2 — 6 (Table 2). The
results of the feed conversion ratio in this
study showed that the FCR of the broilers
feed with BiOWiSH MultiBio 3PS® was
lower than that of the broilers in the control
group (Table 3).
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Table 2: Showing average water intake (AWI), average feed intake (AFI) and average weight
gain (AWG) of broilers orally exposed to BIOWiSH MultiBio 3PS® for 6 weeks.

Week | Average water intake Average feed intake (AFI) (g) Average weight gain (AWG) (g)
(AWI) (L)
Control Experiment  Control Experiment Control Experiment
1 0.06+£0.01  0.08+0.01 12.93+1.34 18.63+2.65 75.03+8.62 103.01+17.66
2 0.09+0.01  0.15+0.01 22.21£1.92 51.73+4.57*  130.07+8.04  271.594+27.47*
3 0.13+0.01  0.18+0.01 36.37+3.24 63.10+£2.40*  224.56+14.02 454.59+19.54*
4 0.17£0.01  0.23+0.02 60.56+2.40 92.82+3.52*  365.66+£22.55 726.90+43.18%*
5 0.29+0.03  0.35+0.04 106.01+11.00 125.39+£3.17  664.79+57.67 1203.20+79.19*
O 1036:004 040:0.05  137.94£7.09 164.46£9.38 LUS3ABEAS 1611 5017033

4

Indicate figures that are significantly different from the control group.

Table 3: Showing the Feed Conversion Ratio (FCR) of broilers orally exposed to BIOWiSH
MultiBio 3PS® for 6 weeks.

Weeks | Feed consumed per week (g)  Weight Gain per week (g) Feed Conversion Ratio
(FCR)
Control Experiment Control Experiment Control Experiment

1 77.56 111.78 57.56 116.30 1.35 0.96

2 155.48 362.13 56.80 193.10 2.74 1.88

3 254.59 441.70 113.50 157.10 2.24 2.81

4 423.95 649.72 199.10  383.20 2.13 1.70

5 742.04 877.76 412.80  586.90 1.80 1.50

6 827.65 986.78 37420 531.40 2.21 1.86

FCR 2.084+0.19 1.79+0.25
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Haematological Parameters

The results for the haematology of the broiler birds in this study are presented in tables 4 and 5
below. The results of the red blood cell indices in table 4 showed that there was no significant
(p>0.05) difference between the values of the broilers in the experimental and control groups.
However, the red cell values of the experimental birds were slightly higher than that of the control
group (Table 4). The results of the white blood cells analysis as seen in table 5 below showed that
there was no significant (p>0.05) difference between the values of the experimental birds and that
of the control groups (Table 5).

Table 4: Showing RBC Indices of Broilers orally exposed to BIOWiSH MultiBio 3PS® for 6
weeks.

Parameters Experimental group Control group
PCV (%) 26.00+0.71 23.75+1.75
RBC 3.78+0.19 3.55+0.24

Hb Concentration 8.65+0.24 7.90+0.57
MCV 59.48+0.64 57.80+0.67
MCH 19.00+0.54 19.23+0.36
MCHC 33.90+0.33 33.18+0.31

Table 5: Showing hite blood cell of the broiler orally exposed to BIOWiSH MultiBio 3PS®
for 6 weeks.

Parameters Experimental group Control group
Total white blood cell 10.90+0.69 10.35+0.54
Platelets 189.50+11.33 181.25+3.25
Neutrophils 39.25+£3.35 41.25+2.84
Lymphocytes 54.75+2.78 51.50+3.28
Eosinophil 2.00+0.71 2.25+0.25
Monocytes 4.00+1.08 5.00+0.82
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Biochemical Parameters
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The results of some biochemical parameters of the broiler birds orally administered BIOWiSH
MultiBio 3PS” is as presented in table 6 below. The results showed that there was no significant
(p>0.05) difference between the biochemical values of the birds in the experimental group and

those of the control group.

Table 6: Showing the results of some biochemical parameters of broiler orally exposed to

BiOWiSH MultiBio 3PS® for 6 weeks.

Parameters Experimental group Control group

Total protein 52.00+2.38 58.50+4.27

Albumin 32.50+1.32 38.25+2.93

Globulin 19.50£1.19 20.25+1.49

Urea 2.53+0.17 2.58+0.09

Creatinine 59.25+4.25 58.00+1.47

DISCUSSION to improve feed efficiency and digestibility,

In this study, the effect of BiOWiSH
MultiBio 3PS® on water and feed
consumption rate, growth performance,
haematology =~ and  biochemistry  of
experimental broiler chickens in Nigeria was
determined. This study evaluated the
influence of the inclusion of BioWiSH
MultiBio 3PS® in the feed of broilers
chickens from day old to slaughter point (6
weeks) on the quantity of feed and water
consumed by the birds during the study
period. The study also determined the growth
rate, feed conversion ratio and the possible
toxicological effects on vital organs.
BiOWiSH MultiBio 3PS® is a feed additive
for all growing stages in nearly all species of
animals. It is recommended to be added to
animals’ drinking water and feed. It is known

thus resulting in improved body weight, feed
conversion ratio and gut health (Hawkins et
al., 2023). Such additives are used by farmers
in order to enhance growth rate and the
general health status of their livestock
(Djuragic, et al., 2023). Reason been that,
though, quality feed and adequate feeding
plans are essential for adequate growth, it
may not be sufficient for adequate utilization
of feed and desired maximum growth
(Pandey et al., 2019).

In this study, the results of the growth
performance revealed that the broilers treated
with BIOWiSH MultiBio 3PS® significantly
consumed more water and feed than the
broilers in the control. Consequently, the
weight gain of the broilers treated with
BiOWiSH MultiBio 3PS® was significantly
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(p<0.01) higher than that of the broilers in the
control group all through the six (6) weeks of
the study except in the first week of the
experiment. The feed conversion ratio of the
broilers treated with BiOWiSH MultiBio
3PS® was lower than that of the broilers in
the control group which indicates optimal
nutritional uptake and utilization of feed by
the bird served the feed with BiOWiSH
MultiBio 3SP® when compared with the
control group. The BIOWiSH MultiBio 3SP®
may have enhanced feed attract-ability,
palatability and digestibility leading to
optimal nutritional usage for optimal
development.

The results in this present study is not in
agreement with the results of Menegat et al.
(2018) who studied the effect of inclusion of
BIOWISH MultiBio 3PS® in growing-
finishing diet of pigs in which there was no
significant difference between the treated and
the control group. Our results also, did not
agree with that of Hawkins et al. (2023) in
which the feed conversion ratio of fishes
(rainbow trout) in the control group was
lower than the fishes in the group treated with
BiOWiSH MultiBio 3SP®. The failure in
enhancing pig development in comparison
with that of broilers in this study may be due
to species difference since the same inclusion
factor of 0.5g/tonne (1000 kg) was used. The
results in this study is in agreement with the
results of Khatun et al. (2022) who included
multi-strain probiotic in the feed of broilers
in Bangladesh and reported that there was
independently improved body weight and
feed conversion ratio of the birds. It was
observed in this study, that there was no
significant (p>0.05) difference in the feed
consumption and weight gained by both
groups of broiler in the first week of the
study. This is an indication that it took about
seven consecutive days (a week) of treatment
before the effect of the included BIOWiSH
MultiBio 3SP® started to manifest. Weekly
comparison within the same group revealed
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that both groups of broiler were significantly
(p<0.05) progressive in feed consumption
and weight gain indicating that the feed
rations supplied was nutritionally alright and
the environmental condition under which the
broilers in both groups were raised was of
optimal biosecurity measure. Therefore, the
inclusion of BIOWiSH MultiBio 3PS® in the
feed of the experimental broilers may have
accounted for the significant differences. The
haematological and biochemical results in
this study showed that, there was no
significant difference between the two groups
and the parameters were within normal range.
This in an indication that, BiOWiSH
MultiBio 3PS® is safe to be used at all stages
of growth of broilers and at the recommended
inclusion percentage.

Generally, additives such as probiotics of
several commercial preparations are being
used worldwide to enhance performance of
poultry birds Chowdhury et al. (2020).
Probiotics are advantageous as it does not
accumulate as residue in tissues, it does not
encourage antibiotic resistance (Khatun et
al., 2022) and it is a good alternative to
antibiotics (Chowdhury et al. 2020). In this
study, BIOWiSH MultiBio 3PS® have been
proved to possess such performance
enhancing ability in broilers.

To the best of our knowledge and within the
limit of available literature, this is the first
study on the effects of BIOWiSH MultiBio
3PS® as a probiotic on growth performance
in broilers in Nigeria. Therefore, we do not
have similar studies for results comparison.

CONCLUSION

This study has revealed that BiOWiSH
MultiBio 3PS® enhanced growth (weight
gain) of broilers which may be due to its
ability to induce optimal nutritional uptake
and utilization, resulting in very good feed
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conversion ratio (FCR). This study also
revealed that BIOWiSH MultiBio 3PS® is
safe for the birds and it is effective at the
recommended inclusion ratio.
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