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ABSTRACT

The effects of Biotronics SE- (an acidifier) in a blood meal-based diet on haematology and serum
indices of broiler finishers were assessed in this study. One hundred and eighty, one-day old broiler
chicks were randomly allotted to four treatments in triplicates of 15 birds per replicate. Birds were
initially raised on broiler starter diet devoid of blood meal and subsequently placed on experimental
blood meal based finisher ration for another four weeks. T1 (control diet) with no blood meal or
acidifier, T2 (Co-supplementation of 0.3% biotronics and 2% blood meal), T3 had 2% blood meal
supplementation while T4 had 0.3% acidifier. Birds were offered feed and water ad-libitum. Dietary
acidifier in blood meal based diets had no significant effect (P> 0.05) on all determined
haematological indices of broiler chickens. Serum aspartate amino transferase (AST) levels 49.46,
42.53, 41.76 IU/dL was similar (P>0.05) for T1, T2 and T4, respectively but differed significantly
from T3 with AST value of 29.77 IU/dL. However, dietary acidified supplemented group revealed
variable results in serum protein indices (total protein, globulin and albumin). Co-supplementation of
acidifier and blood meal elevated serum cholesterol but lowered serum uric acid. Dietary acidifier at
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0.3% for finisher broiler chicken in blood meal-based diets had no adverse influence on the
haematological profile of broilers. Conversely, it altered most serum indices which may have implied

on the metabolism of nutrients in the fed chickens.

Keywords: Acidifier; blood; haematological profile; co-supplementation.

1. INTRODUCTION

The persistent inadequate supply of animal
proteins in the developing countries necessitated
the basis for expansion of livestock industry
production activities to catch up with the protein
needs of Nigerians. To achieve this laudable
vision, the poultry industry has a cardinal role to
play with emphasis on broiler chicken as the
choice animal to bridge this gap due to its
genetic makeup and optimum response to good
nutrition and management [1].

Intensive broiler chicken production requires
among other factors, adequate and balanced
feeds which accounts for about 60-80% of the
total cost of raising poultry birds [2]. Feed
ingredients are however, very costly due to the
ever growing human population [3] and severe
competition by humans for available feed
ingredients [4]. A possible way to reduce cost of
production and improve supply of poultry
products is through the use of cheaper, locally
available sources of protein such as blood meal
in place of costly fishmeal and imported soybean
[5]. Blood meal is a major by-product which has
no conventional use in the animal farming
practices as it is usually found dumped in
unsupervised sites in cities and villages [6].
Recent study [7] indicated blood meal can easily
be incorporated into broiler rations. Blood meal
has been reported to be rich in lysine, arginine,
methionone, cysteine and leucine though,
deficient in isoleucine [8] and adjudged as the
richest sources of arginine, cysteine, leucine [9]
but poor in isoleucine and contains less glycine
than fish or bone meal.

Despite its importance as an excellent source of
some amino acids, it has a major disadvantage
which is its heavy load of harmful microbes
especially Salmonella spp, E. coli and clostridium
which therefore limit its use in poultry production
[10]. The most recent devise of maintaining gut
flora without negative consequences on humans
is through the introduction of natural alternatives
like prebiotics, enzymes, essential oils,
immunomodulators and acidifiers to antibiotics.

Acidifiers as organic acids have been used for
decades in feed preservation and they have

been found valuable in the control of salmonella
in feed and water supplies of livestock and
poultry because of their bacteriostatic effects
[11]. Acidifiers are believed to promote normal
gut flora, enhance gut integrity, improve
performance and productivity [12], promote
digestive processes, and enhance nutrient
absorption [13] thus reducing cost of medication.

Inclusion of 1-4% blood meal in diet have been
reported to improve poultry performance [14,15]
while [16,17] reported no adverse effects of
higher levels of dietary blood meal on chicken
growth. Also, attributed to the use of dietary
acidifier is decreased colonization of gut
pathogenic bacteria and improved digestibility of
nutrients [18,19]. There had been earlier report
[20] on performance and carcass characteristics
of broiler chickens on acidified blood meal-based
diets. Despite several works [21,22,23,15,16,17]
being carried out on sole use of either acidifier or
blood meal in broiler production, there is paucity
of information on the use of acidifier in blood
meal-based diets for broiler chicken. This
experiment was therefore, aimed at investigating
the effect of dietary acidifier on haematology and
serum biochemical indices of broiler chickens fed
blood-meal based diets.

2. MATERIALS AND METHODS

This experiment was carried out at the Teaching
and Research Farms, University of Ibadan for 8
weeks. Blood meal was sourced from a reputable
Feedmill at Bodija, Ibadan. A commercial
acidifier (Biotronics SE) was purchased and was
used at an inclusion rate of 0.3% of the diets.

2.1 Experimental Design

A total of 180 one-day old, broiler chicks were
randomly allotted to four treatments of three
replicates each with 15 birds per replicate.
Detailed dietary experimental composition has
been earlier reported [20]. Birds were raised on a
broiler starter diet (Table 1) devoid of blood meal
for the first four weeks and subsequently placed
on a finisher ration for another four weeks. The
finishers ration comprised four diets (Table 2).
The control diet (T;) had no blood meal and




acidifier, T, had both blood meal and acidifier, T
had blood meal only while T, had acidifier only.
The birds were given feed and water ad-libitum
for the duration of the experiment.

Table 1. Composition (%) of basal diet fed to
starter broiler chickens

Ingredients Starter diet (%)
Maize 50.00
Soybean 38.00
Palm oil 2.00
Wheat offal 7.24
Table salt 0.25
Oyster shell 0.50
Di-calcium phosphate 1.50

DL Methionine 0.15
L-Lysine 0.05
*Vitamin-Min Premix 0.25
Avatec 0.06
Total 100.00
Calculated values

Crude protein 22.08
Metabolizable energy 2890.00

*vitamin premix composition per tone of diet. Vitamin
A; 10,000,000 IU, Vitamin D3: 2,000,000 U, Vitamin
E: 40 mg, Vitamin K3: 2 mg, Vitamin B1: 1.5 mg,
Vitamin B2: 5 g, Vitamin B6: 2.5 g, Vitamin B12: 20
mg, Niacin: 25 g, Calpan: 9 g, Folic acid: 1 g,
Biotin: 100 mg, Anti-oxidant: 100 g, Manganese: 80 g,
Iron: 40 g, Zinc: 60 g, Copper: 8 g, lodine: 1 g,
Cobalt: 300 mg

2.2 Blood Collection

At week 8, three birds per replicate, previously
starved of feed for 12 hours were randomly
selected for blood collection. Blood was collected
from the jugular vein into heparinized test tubes
for haematology and another without EDTA for
serum analyses. Haematological parameters;
packed cell volume (PCV), haemoglobin (Hb),
red blood cells (RBC), white blood cells (WBC)
and differential counts were determined using
standard procedures [24]. Serum indices; Total
protein (TP) and albumin values were
determined by Biuret method [25]. Globulin was
estimated as the difference between total protein
and albumin. Cholesterol [26], urea and
creatinine were determined by the techniques of
Harrison [27], serum enzyme (ALT and AST)
activities were determined spectrophotometrically
[28,29].

2.3 Statistical Analysis

Data were subjected to one-way analysis of
variance using the statistical package [30].
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Treatment means were compared using
Duncan's multiple range test of the same
software.

3. RESULTS AND DISCUSSION

The haematological parameters of experimental
birds fed acidified blood meal-based diet are
shown in Table 3. There were no significant
differences (P>0.05) in the haematological
parameters measured across the treatments.
This result confirmed the findings of Hernandez
et al. [31] that dietary organic acid
supplementation had no effect on blood
metabolites of broiler chickens in their study.
Table 4 shows the serum biochemical indices of
the experimental broiler finishers' birds. There
were significant differences (P<0.05) in the
serum composition of the experimental birds
across the treatments. Increased level of AST is
indicative of hepatic damage [27]. In this study,
AST values for T1, T2 and T4 were similar
(P>0.05) while that of T3 was significantly
different (P<0.05) from the control. It was also
observed that dietary inclusion of acidifier (T2
and T4) did not affect AST values when
compared with the control. This however, was
contrary to reports [32] where level of AST was
reduced by dietary supplements of citric acid.
However, reported enhanced AST activity
occurred [33] with supplementation of citric acid.
Reduced AST value observed in serum of birds
on T3 indicated that blood meal had no negative
effect on the liver of the birds. The ALT values
obtained in this study were not significantly
(P>0.05) affected by the different treatments
thus, further confirming that the treatments were
not damaging to the liver. A similar report was

obtained for ALT concentrations in laying
chickens fed acidified diets [21].
Acidifier supplemented groups had relatively

higher levels of TP that were not significantly
different from one another, however birds on T,
(acidifier + blood meal) had significantly higher
(P<0.05) TP than the control group. This possibly
might be as a result of the high crude protein
content of blood meal and synergy of acidifier in
enhancing digestibility and absorption of protein.
Digestion of protein as well as absorption of
minerals in broilers [34] has been reported to be
enhanced by supplementation with acidifier.
Birds on sole supplemental organic acids T4 had
TP that was similar to T1. This was in line
with reported [35,36] insignificant difference in
serum total protein concentration of
broilers fed acidified diets. T, was not
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Table 2. Composition (%) of experimental diets fed to finishers broiler chickens

Ingredients (%) | Il 1] [\
Maize 50.00 50.00 50.00 50.00
Soybean 30.00 26.00 26.00 26.00
Palm oil 2.00 2.00 2.00 2.00
Wheat offal 15.24 16.94 17.24 18.94
Table salt 0.25 0.25 0.25 0.25
Oyster shell 0.50 0.50 0.50 0.50
Di-calcium phosphate 1.50 1.50 1.50 1.50
DL Methionine 0.15 0.15 0.15 0.15
L-Lysine 0.05 0.05 0.05 0.05
*Vitamin-Min. Premix 0.25 0.25 0.25 0.25
Avatec 0.06 0.06 0.06 0.06
Blood meal - 2.00 2.00 -
**Biotronics SE* - 0.30 - 0.30
Total 100.00 100.00 100.00 100.00
Calculated values

Crude protein 19.52 19.57 19.60 18.21
Metabolizable energy 2793.00 2774.86 2778.60 2743.08

. *vitamin premix composition per tone of diet. Vitamin A; 10,000,000 IU, Vitamin D3: 2,000,000 IU,
Vitamin E: 40 mg, Vitamin K3: 2 g, Vitamin B1: 1.5 g, Vitamin B2: 5 g, Vitamin B6: 2.5 g, Vitamin B12: 20 mg,
Niacin: 25 g, Calpan: 9 g, Folic acid: 1 g, Biotin: 100 mg, Anti-oxidant: 100 g, Manganese: 80 g, Iron: 40 g,
Zinc: 60 g, Copper: 8 g, lodine: 1 g, Cobalt: 300 mg.

** 17.4% Formic acid, 14.1% Ammonium propionate, 12.4% Propionic acid, 8.4% Ammonium Oligosaccharide as
carrier

Table 3. Haematological parameters of broilers fed acidified diet

Parameters Treatment 1  Treatment 2 Treatment 3 Treatment 4 SEM
PCV (%) 32.00 29.78 30.67 29.56 1.05
RBC (106/uL) 260.11 265.44 280.22 285.78 19.08
WBC (106/uL) 15727.78 16473.33 17527.80 16555.56 577.41
HB (g/dL) 10.66 9.92 10.22 9.85 0.35
MCHC (%) 33.31 33.29 33.32 33.32 0.01
MCV (fl) 1.29 1.15 1.17 1.12 0.11
MCH (pg) 0.43 0.38 0.39 0.36 0.04

MCHC - Mean Cell Haemoglobin Concentration, MCV - Mean Cell Volume, MCH - Mean Cell Haemoglobin,
RBC - Red Blood Cell, PCV - Packed Cell Volume

Table 4. Serum indices of broilers fed acidified blood meal diets

Parameters Treatment 1 Treatment 2 Treatment 3 Treatment 4 SEM
AST (1.U/dL) 49.46° 42.53® 29.77° 41.76% 5.90
ALT (1.U/dL) 8.32 8.30 7.74 8.29 0.20
Total Protein (g/L)  5.19° 5.71% 5.52% 5.33% 0.13
Globulin (g/L) 3.67° 4.28° 3.47° 3.88% 0.17
Cholesterol (g/L) 98.27" 124.09° 100.97° 110.78° 9.33
Uric acid (L.U/dL)  3.36° 3.97* 4.25% 4.46% 0.25
Creatinine (mmol)  0.86 0.83 0.83 0.83 0.03
Albumin (g/L) 1.52° 1.53° 2.05% 1.46° 0.12

Means within the same row with different superscript (s) are significantly different (P < 0.05)
AST - Aspartate amino transaminase, ALT - Alanine amino transaminase

significantly different from T, but significantly
different from T, and T; for globulin. Globulin
level is an indicator of body defense mechanism
[23]. The high level of globulin observed in T2
was an indication of improved immune response

which could be linked to the presence of dietary
acidifier. There has been similar report [13] of
increased globulin in  broiler chicks on
supplemental citric and acetic acids. Sera
albumin of birds on T;, T, and T4, were similar



while those on T; (blood meal only) had
significantly higher albumin levels. This implies
that addition of acidifier to blood meal diet (T2)
as well as sole inclusion of acidifier in the diet
(T4) did not affect albumin values but blood
meal based diet improved albumin levels of the
birds.

The cholesterol content of birds serum in T,
(acidifier only) as observed in this study was not
significantly different from those on control. This
observation was supported by report [34] of no
significant difference in cholesterol content of
laying birds on acidified diets. Birds on T,
however, recorded a significantly higher level
of cholesterol concentration. This observation
could possibly be best explained by the inclusion
of blood meal in the ration of birds in the group
as significant reduction in serum cholesterol of
birds fed acidified diets has previously been
reported [22].

Uric acid is the major end product of protein
metabolism in poultry. Reported [37] reduced
serum uric acid concentration when acid was
added to the diets of broilers has been made.
This report however contradicts observation from
this study where diet with blood meal and
acidifier (T2) was similar to the control (T1) while
birds on T3 (blood meal only) and T4 (acidifier
only) had elevated serum uric acid compared to
the control. The reduced concentration of uric
acid in broilers on T1 and T2 indicated better
protein utilization by birds on those treatments.
Creatinine levels in the serum were however not
significantly (P>0.05) influenced by dietary
acidification thus indicating that there was no
renal damage or muscle wastage that is
attributable to the dietary inclusion of acidifier in
the diets of chickens used in this study. This
observation was corroborated by report [38] of no
changes in creatinine levels of broiler chickens
fed diets containing organic acid.

4. CONCLUSION

Dietary acidification of blood meal based diets for
broiler chickens had no influence on observed
haematological parameters. Serum analyses
however revealed better utilization of protein and
improved health status evident in the total protein
and globulin levels of the acidified blood meal-
based group. Therefore, combined use of 0.3%
Biotronics SE acidifier in 2% blood meal was
most favourable to haematological and serum
profiles. Further research should be conducted to
ascertain the synergistic effect of blood meal and
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acidifier  appropriate  for  broiler  chicken
production.
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