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Abstract
The hematology and serum biochemistry of ISA brown laying hens fed red pepper
(Capsicum annum. L.) as feed additive in their diet was studied. Sixty (60) laying
birds (in their 32nd week) were randomly allotted to four different dietary treatments
with graded levels of red pepper (Capsicum annum. L.) as additive. The treatments,
T1, T2 T3, and T4 contained red pepper at 0g, 0.5g, 1.0g and 1.5g per kg feed
respectively included in a layers mash containing 16.5% crude protein, 5.00% fat,
6.00% crude fibre, 3.50% Ca, 0.4% P and 2500Kcal/Kg. The design of the
experiment was the completely Randomized Design (CRD). Each treatment
contained 5 replicates and each replicate had three birds. Feed and water were given
ad libitum and routine activities were carried out. At the end of the eight weeks
experimental period, blood samples were collected for hematological and serum
analysis. Haemoglobin concentration (Hb), packed cell volume (PCV), red blood
cell (RBC), white blood cell (WBC) and the erythrocytes indices were not
significantly affected by Capsicum annum L. inclusion. Some serum electrolytes
examined, such as potassium (K), calcium (Ca), sodium (Na), cholesterol and
triglyceride were significantly (P < 0.05) affected by the inclusion of Capsicum
annum L.. while chlorine (Cl) was not significantly (P > 0.05) influenced by the
inclusion of the red pepper. Based on the result from this study, it was concluded that
laying hens can tolerate the inclusion of Capsicum annum L. as a feed additive in diet
up to 1.5g/kg feed with reduction in serum cholesterol and triglycerides.
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Description of Problem
The use of plant extracts as feed
additives in the livestock industry to
serve as growth promoters which will
improve the health of the animals is
increasing. Commensurate with this is
the increasing use of commercial feed by
small poultry farmers who do not find it

profitable to formulate their own poultry
feed, yet they expect best results from
the use of commercial feeds. Thus, one
of the concerns of young Animal
Scientists is how to enhance and sustain
the business of this group of poultry
farmers and enhance food security. One
of the plants whose parts is sometimes
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used to boost poultry production is red
pepper (Capsicum annum L). Red
pepper is obtained from fruits in the
capsicum family. It is rich in vitamins C
and E (1). The hotness in red pepper had
been found to be caused by capsaicin, an
odourless white alkaloid which is
soluble in hot water, acetone, ethyl and
methyl alcohols (2). The capsaicin have
stimulant, antiseptic and digestive
effects (3). Capsaicin is also said to have
antibiotic properties (4). It is used as
flavoring agent as well as therapeutic
agent (in stimulating gastric acid
secretion (5) and in reducing the
mortality rate in poultry and
improvement of the blood and tissue
lipid profile (6). Birds do not feel the
effect of hot spices, either due to the lack
of receptors that are speci? c for
capsaicin binding (7, 8) or due to the lack
of receptors that are sensitive to
capsaicin (9). However, it has been
found that capsaicin increases appetite
in poultry (10), therefore the addition of
red pepper in the diet for poultry
in? uences feed consumption of broiler
(10).
Although red pepper had been
recommended for use in the diet for
laying birds (11), there is paucity of
information on the haematological and
serum responses of birds to the intake of
Capsicum annum L., especially when
used in commercial feeds, since a good
knowledge of the hematological values
of animals serve as an index used in
predicting the effect of any ration fed to
animals (12, 13). This research was
therefore aimed at studying the
haematology and serum responses of
laying birds fed red pepper in diets as
additive.

Materials and Methods
The experiment was carried out in the
University of Port Harcourt Research
and Demonstration Farm, Choba. Port
Harcourt, Rivers State and it lasted for a
period of eight (8) weeks.
Experimental animal, housing and
management
Sixty (60) laying birds (32 weeks old)
were subjected to the same management
condition. All the birds were properly
housed in a battery cage system in an
open sided poultry house. Routine
management activities were carried out,
including the provision of water and
feed ad-libitum. Mortality was recorded
as it occurred throughout the period of
the study. The birds were kept under
strict hygienic condition.
Experimental design:
The birds were randomly selected,
weighed to obtain the initial body
weight, thereafter allotted to four (4)
dietary treatments (T1. T2. T3. T4).
Each treatment had fifteen (15) birds in
five replicates of three (3) birds each in a
completely randomized design (CRD).
Experimental diet:
Dried red pepper (Capsicum annum L.)
was purchased from nearby market in
Port Harcourt. They were sorted to
remove stones and other debris and then
milled into powder. The powder was
analyzed for its proximate composition.
The milled red pepper was incorporated
into a commercial layers mash (16.5%
protein, 5.00% fat, 6.00% crude fibre,
3.50% Ca, 0.4% available P and
2500Kcal/Kg) at different levels of
inclusion (0g, 0.5g, 1.0g and 1.5g per kg
feed) respectively.
Data collection and analysis:
The dry pepper seeds were milled and
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the moisture content determined by
weight loss after heating in an oven at
105OC, the crude fat was estimated by
exhaustive extraction with petroleum
ether using soxhlet apparatus while the
crude protein was calculated from
nitrogen which was determined by the
kjeldahl method. The value was
multiplied by 6.25. By adding the
soluble and insoluble fractions, the total
dietary fibre was obtained. At the end of
the feeding trials, one (1) bird was
randomly selected from each replicate
for blood analysis. Blood samples were
collected with Ethyl diamine tetra acetic
acid (EDTA) bottles for hematological
analysis while bottles without EDTA
(none anti-coagulant) were used to
collect blood samples for serum
biochemistry.
Haematological procedures were
carried out according to (14, 15) in
determining the total red blood cell
count, white blood cell count and
packed cell volume respectively. From
the data generated on the Hb, RBC and
PCV, the mean corpuscular hemoglobin,
MCH [(Hb ÷ RBC) x10], mean
corpuscular volume, MCV [(PCV ÷
RBC) X10], and mean corpuscular
hemoglobin concentration, MCHC [(Hb

÷ PCV) X100] were calculated (15).
Serum samples were separated using the
centrifuge. Commercially available kits
(Randox Laboratories Limited) were
used for the analysis of the total
cholesterol and triglyceride and
expressed in mg/dl.
All data collected were subjected to
statistical analysis of variance
procedures of (16). The treatment means
were compared using Duncan's
procedures of the same software.
Result and Discussion
Proximate Analysis: The result
obtained showed that 100g of the test
ingredient, red pepper contained 5.10g
of ash, 4.40g of moisture, 22.01g of
crude protein, 22.67g of fat and 37.92g
of crude fibre. The high content of crude
protein, fat and crude fibre could
contribute to its usefulness in animal and
human food and health.
Haematology: There were no
significant differences (P>0.05) in
haemoglobin (Hb), packed cell volume
(PCV), red blood cell (RBC) and white
blood cell (WBC). The erythrocyte
constants such as MCH, MCV and
MCHC were not affected by the
inclusion of red pepper in the diet of the
laying hens (Table 1).

Table 1: Effect of capsicum species on blood parameters in laying birds
Treatment
Parameter
T1
T2
T3
T4
(0g
(0.5g
(1.0g
(1.5g
C.annum) C.annum) C.annum)
C.annum)
Hemoglobin (g/dl)
9.23
9.66
9.50
9.90
PCV(%)
27.67
29.0
28.67
28.67
Red blood cell (106ml) 3.13
3.53
3.30
3.16
White blood cell
20.50
20.34
20.40
20.43
(106ml)
MCH (pg)
29.48
27.37
28.79
31.33
MCV (fl)
84.40
82.15
86.88
90.72
MCHC (%)
33.36
33.31
33.15
34.53

SEM
0.43
1.20
0.10
0.40
0.00
0.96
0.46

MCH = Mean corpuscular haemoglobin , MCV = Mean cell volume, MCHC = Mean corpuscular haemoglobin
concentration PCV=Packed Cell Volume
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The values of Hb, PCV, RBC obtained in
this study, which were not significantly
different across the treatments and
within the normal range for chickens
supported the findings of (17, 18). The
values were also similar to those of (19,
20). This showed that the bone marrows
of the birds were functioning normally,
confirming the absence of macrocytic
and hypochronic anaemia. The normal
PCV obtained showed that capsicum
species was not toxic at the levels used.
High levels of PCV in blood usually
suggest the presence of toxic factors
which has adverse effect on blood
formation.
The MCH, MCV and MCHC were not
affected by the inclusion of red pepper in
the diet. They were found to be within a
normal range reported by (21) and may
suggest that there was no negative
interaction between the energy and
protein levels in the diets due to
treatment effect. Thus, the diet was
nutritionally adequate despite the
inclusion of the red pepper. This finding
implied that the hemoglobin in the
laying hens may be favoured by the
inclusion of red pepper in diets (22).
Serum Electrolytes: The result

obtained from the serum profile of the
laying birds fed the graded level of
C.annum L .species (Table 2) showed
that potassium (K), calcium (Ca) and
sodium (Na) were significantly (P <
0.05) affected by the inclusion of red
pepper in the diet, while it had no
significant (P > 0.05) influence on
chloride. The significant values of K
obtained (3.83, 5.89 and 4.10 mmol/l) in
the treated groups compared to 3.63
mmol/l for the birds fed the control diet
were either very close or within the
normal level of 4.6-6.5 mmol/l (23).
This indicated that there was normal
functioning of the nerves and muscles of
the birds. It eliminated the fear of
dehydration, paralysis and heart
problems of the birds since it had been
reported that low potassium may cause
dehydration and excessive sweating
while high K may lead to paralysis and
heart problems (24).
The absence of significant differences in
the values of chlorine was similar to
those reported by (25 - 27). This implied
that there was proper distribution of
body water, normal osmotic pressure
and anion-cation balance in the
extracellular fluid of the laying birds.

Table 2: Effect of C apsicum species on serum minerals, cholesterol and triglyceride
Treatments
Parameters
T1
T2
T3
T4
SEM
(0g C.annum) (0.5g
(1.0g
(1.5g
C.annum) C.annum) C.annum)
Potassium (mmol/l) 3.63c
3.83bc
5.89a
4.10 b
0.27
Chlorine (mmol/l)
113.33
120.33
120.00
124.67
1.96
Calcium (mmol/l)
7.46a
5.06b
5.86b
6.20ab
0.31
Sodium (mmol/l)
137.00a
37.00c
84.00b
92.33b
12.43
Total Cholesterol
(mg/dl)
116.28a
100.13b
99.87b
99.42b
3.15
a
b
b
Triglyceride (mg/dl) 109.01
89.95
87.28
85.31b
5.21
abc
= Mean within the same row with different superscript are significantly (P<0.05)
different.
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The values of calcium obtained from
birds fed the treated diets in this study
(5.06, 5.86 and 6.20 mmol/l) were
significantly lower than those fed the
control diet (7.46 mmol/l) except that
the control and T4 were similar. The
values were similar to 2.25 – 6 mmol/l (9
– 24 mg/100ml) reported by (23) and
partly agreed with (28) that blood
calcium decreased when chickens were
fed with Capsicum species in diet. The
result however showed that there were
no underlying diseases, since
persistently high levels of Ca in blood
indicate the presence of diseases
associated with the thyroid gland.
The influence of capsicum species on
sodium ranging from 37.00 - 92.33
mmol/l in treated groups compared to
those fed the control diet differed
sharply from the values of 148-163
mmol/l (23) and 158-165 mmol/l (26).
The low levels of Na obtained from the
birds fed the treated diets supports the
fact that the treatment have digestive
effect as stated by (3). Further research is
needed in this respect to confirm the
significantly low levels of Na obtained.
The significantly lower levels of total
cholesterol and triglycerides obtained
from the treated groups may be as a
result of the modulating role of
capsicum species on the physiological
functions of birds (29) which leads to
decreased and/or inhibition of
absorption of lipids in the intestine (30).
This supported the report of (31) who
stated that blood glucose and cholesterol
of ISA brown layers and triglycerides of
broiler birds (32) were decreased when
red hot pepper was included in the diet.
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Conclusion and Applications
1. The high values of crude protein, fat
and crude fibre in red pepper
confirms its usefulness in animal
food and health
2. The result of the experiment which
indicated that the values obtained
were within the normal range for
haematology and most of the serum
parameters, except in Na, showed
that Capsicum annum L can be used
in the diet of laying hens without any
adverse effect on health of the birds.
3. This implied that there was proper
distribution of body water, normal
osmotic pressure and anion-cation
balance in the extracellular fluid of
the laying birds as well as the normal
functioning of the nerves and
muscles of the birds.
4. The inclusion of Capsicum species
lowered the serum cholesterol and
triglyceride. It could therefore be
said that the diet was nutritionally
adequate despite the inclusion of the
red pepper.
5. Further research need to be
conducted to confirm the effect of
Capsicum annum L. on sodium
concentration in laying birds.
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