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ABSTRACT

The use of antibiotics as growth promoters in food animals has been banned due to the residual effects on final
consumers which could lead to human health issues. The aim of the present study was to investigate the effects of two
herbal feed additives with or without grits on hematological and serum biochemical parameters of broiler chickens.
One hundred and forty-four, one-day-old, Cobb 500 broiler chicks were randomly assigned into six treatments (24
birds per treatment) with three replicates (eight bird per replicate). Six dietary treatments were formulated with the
inclusion of Moringa oleifera Leaf Meal (MOLM), Garcinia kola Seed Meal (GKSM) and grits. The experimental
rations contained diet without MOLM, GKSM and grits which served as treatment 1 (control), diet with MOLM at
1000ppm (treatment 2), diet with GKSM at 1000ppm (treatment 3), diet with grits at 1000ppm (treatment 4), diet
with MOLM at 1000ppm + grits at 1000ppm (treatment 5) and diet with GKSM at 1000ppm + grits at 1000ppm
(treatment 6). Blood samples were collected on 28 and 56 days of age for hematological and biochemical analysis.
Data were subjected to analysis of variance in a completely randomized design. At the starter phase, red blood cells
(1.15 x10 L) and white blood cells were significantly lowest in birds of first treatment. The birds that received
treatment 6, had the highest glucose (131.50 g/dl) and high-density lipoprotein level (58.50 mg/dl). At the finisher
phase, the lowest white blood cell count (10.95 x10%L) and lymphocytes (60%) were recorded in treatment 6. Birds
in treatment 3 indicated the lowest urea (2.05 mg/dl) and triglyceride (94.50 mg/dl). It can be concluded that diet
supplemented with GKSM at 1000 ppm, increased high-density lipoprotein, and reduced triglyceride and low-density

lipoprotein levels in serum of broiler chickens.
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INTRODUCTION

Feed additives used in poultry feed improve nutritive
value, boost growth performance and feed conversion
efficiency and lead to greater liveability and lower
mortality in poultry. In the past, growth-promoting
antibiotics were administered as feed additives and were
associated with residues in the meat and eggs consumed
by human, thus the usage of these agents banned or limited
in many countries (Diarra et al., 2011; Gadde et al., 2017).
Therefore, there is a need to develop new feed additives
for replacing antibiotics because growth promoters and
performance enhancers are of great importance to the
poultry industry (Suresh et al., 2018).

Nowadays, veterinarians have turned attention
towards alternative sources from natural ingredients such

as herbs or phytogenic plants (phytobiotics) to replace
antibiotics. There are reports on the beneficial effects of
herbs used as feed supplements or medication in chickens
(Ogbe et al., 2009). Certain bioactive chemicals in
phytobiotics and herbs are responsible for their therapeutic
benefits (Guo et al., 2003; Ogbe et al., 2009). Phytogenic
plants generally contain chemical compounds such as
saponins, tannins, oxalates, phytates, trypsin inhibitors,
and cyanogenic glycosides which are known as secondary
metabolites (Soetan and Oyewole, 2009). Secondary
metabolites have high amounts of essential nutrients,
vitamins, minerals, fatty acids, and fibers (Gafar and
Itodo, 2011), therefore apply in nutrition and as
pharmacologically-active agents (Soetan and Oyewole,
2009). Previous studies on herbal formulations as feed
additives represent promising results in terms of weight
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gain, feed efficiency, lowered mortality and increased
liveability in poultry (Jahan et al., 2008).

It is reported that Moringa oleifera, known as the
miracle tree, has many medicinal properties and
antioxidant activity (Matthew et al., 2001; Ogbunugafor et
al., 2011) and could be used as a substitute for
conventional feedstuffs as it is a good source of vitamins
and amino acids (Sarwart et al., 2002; Olugbemi et al.,
2010). It is declared that M. oleifera promotes immune
systems (Olugbemi et al., 2010). It has been reported that
M.oleifera extract has antibacterial properties, thus has the
potential to be investigated as a phytotherapeutic agent to
combat the infectious organisms (Patel, 2011).

Garcinia kola or bitter kola, also known as African
wonder nut, is used as food and herbal medicine
(Adesanya et al., 2007). It contains phenolic compounds
that possess anti-inflammatory, anti-microbial, anti-
diabetic and antiviral properties (Adedeji et al., 2006). The
presence of biflavonoids and xanthones that act as potent
antioxidants, in G. kola seeds have been confirmed
(Farombi et al., 2002; Oluyemi et al., 2007). Husain et al.
(1982) reported antimicrobial activity of G. kola is due to
kolanone whereas Iwu (1990) made the same observation
with G. kola flavanone.

Grits are hard bits of stones, sand and small particles
which birds used to enhance mechanical digestion by
abrasion in the gizzard (Atteh, 2003). Grits can be
classified into soluble fed and insoluble grits. Examples of
soluble grits are limestone and oyster shells, which are
easily dissolved in the gizzard, they also serve as a source
of Calcium. The insoluble grits including silica, mica, and
sand are non-digestible and are retained in the gizzard
(Adeniji and Oyeleke, 2008). In addition, Atteh (2003)
reported that grit improved feed utilization in the birds and
average feed intake. To aid the gizzard, picking up a few
stones as scavenging for feed is a natural behavior in
chickens. These stones facilitate the mechanical digestion
of materials that the chicken picks up (Salverson, 1996).

Therefore, the present study aimed to assess the
effects of G.kola and M.oleifera as feed additives with or
without sand grits on hematological and serum
biochemical indices in broiler chickens.

MATERIALS AND METHODS

Study area

The present study was carried out in the poultry unit
of Directorate of University Farms, Federal University of
Agriculture Abeokuta, Nigeria. The area lies in the
tropical rain forest vegetation zone. It is located 76 m
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above sea level with an average temperature of 34.7° C
and a relative humidity of 82%.

Ethical approval

The present study was approved by the ethics and
research committee of the Department of Animal
Nutrition, Federal University of Agriculture Abeokuta,
Ogun State, Nigeria.

Sourcing and processing of test ingredients

The M. oleifera leaves were obtained from an
established Moringa plot in Abeokuta, Ogun State,
Nigeria. The G kola seeds were purchased from the
Lafenwa market in Abeokuta, Ogun State and the sand
grits of around 2 mm size were obtained from a beach in
Ikorodu, Lagos State, Nigeria. Moringa leaves were
washed with clean water and dried under shade and then
powdered. The M. oleifera Leaf Meal (MOLM) stored in
the dark in airtight plastic bags at ambient temperature.

The G. kola seeds were sun-dried and ground using
hammer mill and referred to as G. kola Seed Meal
(GKSM). The sand grits were sun-dried. All the test
ingredients were stored in sacs until needed.

Experimental diets

Six experimental diets were formulated with the
inclusion of herbal feed additives and grits as follows:
basal diet (control; diet without herbal feed additives and
sand grit; basal diet + MOLM (1000 ppm); basal diet +
GKSM (1000 ppm); basal diet + grit (1000 ppm); basal
diet + MOLM (1000 ppm) + grit (1000 ppm) and basal
diet + GKSM (1000 ppm) + grit (1000 ppm). The starter
and finisher diets were formulated as indicated in tables 1
and 2.

Study design

A total of 144 one-day-old, unsexed broiler chickens
(Cobb 500) were purchased from a commercial hatchery
(Zartech Hatchery, Ibadan, Nigeria). On arrival, all
chickens were individually weighed and identified (using
wing-tags). The birds were randomly divided into six
treatment groups with three replicates (8 birds per
replicate) in each group. Chickens were raised at 33 +1 °C
during the first and second weeks. The temperature was
then reduced by 2 °C every week. Water and feed were
provided ad libitum. All birds were reared on a deep litter
in an open-sided house and kept under similar
management conditions. The chicks were vaccinated
against Newcastle disease and infectious bronchitis
(LaSota strain and H120 strain at day 7 and 14 via
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drinking  water,  respectively).  Antibiotics  were
administered as therapeutic agents during the experiment.
The study lasted for eight weeks.

Hematological and biochemical analysis

Blood samples were taken from the jugular vein of
two chicks in each replicate on 28 and 56 days of age. The
samples were transferred into Eppendorf tubes containing
ethylenediaminetetraacetic acid (EDTA), as an
anticoagulant to measure hematological parameters
including Hemoglobin (Hb), Red Blood Cell (RBC),
packed cell volume, White Blood Cells (WBC), and
lymphocytes. In addition, for serum separation, blood
samples were collected in non-EDTA tubes and allowed to
clot for one hour at room temperature, and then
centrifuged at 3,000 rpm for 20 min. Collected sera were

stored in a deep freezer at —20°C until chemically
analyzed. At the time of analysis, the samples were thawed
and analyzed for total protein, albumin, glucose, total
cholesterol, urea, Low-Density Lipoprotein (LDL), High-
Density  Lipoprotein  (HDL), Very Low-Density
Lipoprotein (VLDL), triglyceride, Aspartate Transaminase
(AST) and Alanine Transaminase (ALT).

Statistical analysis

All data were analyzed using one-way analysis of
variance (ANOVA) and the means were compared using
Duncan’s multiple range test when ANOVA analysis was
significant. Data analysis was performed using SPSS 16.0
(SPSS Inc., USA). A p-value of 0.05 or less was
considered significant.

Table 1. Composition of experimental diets for Cobb 500 broiler chickens aged 0-4 weeks

Ingredients (%) '(BCE‘Z?]';(')T; MOLM GKSM Grits Mg'r‘i't\: * Ggfi'l"s *
Maize 50.00 50.00 50.00 50.00 50.00 50.00
Wheat offal 8.00 8.00 8.00 8.00 8.00 8.00
Soybean meal 22.00 22.00 22.00 22.00 22.00 22.00
Groundnut cake 10.30 10.30 10.30 10.30 10.30 10.30
Palm Kernel Cake 2.00 2.00 2.00 2.00 2.00 2.00
Fish meal 3.00 3.00 3.00 3.00 3.00 3.00
Bone meal 2.00 2.00 2.00 2.00 2.00 2.00
Oyster shell 2.00 2.00 2.00 2.00 2.00 2.00
Lysine 0.10 0.10 0.10 0.10 0.10 0.10
Methionine 0.10 0.10 0.10 0.10 0.10 0.10
Salt 0.25 0.25 0.25 0.25 0.25 0.25
Vitamin & Mineral Premix* 0.25 0.25 0.25 0.25 0.25 0.25
MOLM - + - - + -
GKSM - - + - - +
Grits - - - + +

Total 100 100 100 100 100 100
Calculated Chemical Composition

Metabolizable energy (Kcal/Kg) 2835.13 2835.13 2835.13 2835.13 2835.13 2835.13
Crude protein (%) 22.44 22.44 22.44 22.44 22.44 22.44
Crude fibre (%) 4.03 4.03 4.03 4.03 4.03 4.03
Fat (%) 4.29 4.29 4.29 4.29 4.29 4.29
Ca (%) 1.66 1.66 1.66 1.66 1.66 1.66
P (%) 0.82 0.82 0.82 0.82 0.82 0.82

*Premix to provide the following: Vitamin A 12,000,0001.U; Vitamin D3 3,000.0001.U; Vitamin E 30,000mg; Vitamin K 2,500mg; folic acid 1,000mg;
Niacin 40, 000mg; Cal Pan 10,000mg; Vitamin B12 20mg; Vitamin B12,000mg; Vitamin B6 3,500mg; Biotin 80mg; Antioxidant 125,000mg; Cobalt 250mg;
Selenium 250mg; lodinel,200mg; Iron 40,000mg; Manganese 70,000mg; Copper 8,000mg; Zinc 60,000mg; Chlorine 200,000mg. +: 1000 ppm, MOLM:

Moringa oleifera Leaf Meal, GKSM: Garcinia kola Seed Meal
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Table 2. Composition of experimental diets for Cobb 500 broiler chickens aged 4-8 weeks

. Basal diet . MOLM + GKSM +
Ingredients (%) (Control) MOLM GKSM Grits Grits Grits
Maize 54.00 54.00 54.00 54.00 54.00 54.00
Wheat offal 10.00 10.00 10.00 10.00 10.00 10.00
Soybean Meal 16.00 16.00 16.00 16.00 16.00 16.00
Palm kernel cake 3.00 3.00 3.00 3.00 3.00 3.00
Groundnut cake 9.30 9.30 9.30 9.30 9.30 9.30
Fish meal 3.00 3.00 3.00 3.00 3.00 3.00
Bone meal 2.00 2.00 2.00 2.00 2.00 2.00
Oyster shell 2.00 2.00 2.00 2.00 2.00 2.00
Lysine 0.10 0.10 0.10 0.10 0.10 0.10
Methionine 0.10 0.10 0.10 0.10 0.10 0.10
Salt 0.25 0.25 0.25 0.25 0.25 0.25
Vitamin & Minreal Premix* 0.25 0.25 0.25 0.25 0.25 0.25
MOLM - + - - + -
GKSM - - + - - +
Grits - - - + + +
Total 100 100 100 100 100 100
Calculated Chemical Composition
Metabolizable energy (Kcal/Kg) 2875.33 2875.33 2875.33 2875.33 2875.33 2875.33
Crude Protein (%) 20.24 20.24 20.24 20.24 20.24 20.24
Crude Fiber (%) 3.98 3.98 3.98 3.98 3.98 3.98
Fat (%) 4.27 4.27 4.27 4.27 4.27 4.27
Ca (%) 1.65 1.65 1.65 1.65 1.65 1.65
P (%) 0.82 0.82 0.82 0.82 0.82 0.82

*Premix to provide the following: Vitamin A 12,000,0001.U; Vitamin D3 3,000.0001.U; Vitamin E 30,000mg;Vitamin K 2,500mg; folic acid 1,000mg; Niacin
40, 000mg; Cal Pan 10,000mg; Vitamin B12 20mg; Vitamin B12,000mg; Vitamin B6 3,500mg; Biotin 80mg; Antioxidant 125,000mg; Cobalt 250mg;
Selenium 250mg; lodinel,200mg; Iron 40,000mg; Manganese 70,000mg; Copper 8,000mg; Zinc 60,000mg; Chlorine 200,000mg. +: 1000ppm, MOLM:

Moringa oleifera Leaf Meal, GKSM: Garcinia kola Seed Meal

RESULTS

Effects of experimental diets on the hematological
and serum biochemical indices during the starter phase
(0-4 weeks)

Table 3 shows the main effects of herbal feed
additives and grits on hematological and serum
biochemical indices of the birds in 4™ week. The Hb,
RBC, and WBC were significantly influenced by herbal
feed additives and grits (p<0.05). The birds fed on the
control diet and GKSM + grits recorded significantly
lower Hb values (7.15 and 7.75g/dl; respectively) (p<0.05)
while other treatment groups had comparable values. The
highest and lowest value for RBC were recorded in birds
fed on GKSM and control diets; respectively (p<0.05).
The birds fed basal diet + grits recorded significantly
higher value (13.6 x10%L) for WBC (p<0.05), followed
by groups fed GKSM while others had comparable lower
values. Other parameters measured were not significantly
influenced by herbal feed additives and grits. The glucose,
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urea, and HDL were significantly affected by herbal feed
additives and grits. The birds fed grits indicated
significantly the highest glucose value (p<0.05) while
those fed MOLM had the lowest value. The birds fed on
control diet recorded significantly the highest urea value
(2.35 mg/dl; p<0.05) whereas other values were
comparable across the treatments. The birds fed MOLM +
grits and GKSM + grits recorded similar HDL levels
(58.50 mg/dl), which were not significantly higher than
other treatment groups.

Effects of experimental diets on the hematological
and serum biochemical indices during the finisher
phase (4-8 weeks)

Table 4 displays the effects of herbal feed additives
and grits on hematological and serum parameters of
broiler chickens in 8" week. There were significant
differences in most of the hematological parameters
measured. The values of WBC were significantly lower
(p<0.05) in birds fed MOLM + grits and GKSM + grits
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(10.65x10%L and 10.95 x10%/L; respectively) compared
to control group which had the highest value of
14.05x10%L. Groups fed grit and GKSM +grits had
heterophils values of 39.50 and 40.00%, respectively, and
were significantly higher than other treatment groups
(p<0.05). The lymphocytes in the blood of the birds fed on
MOLM + grits and GKSM + grits were significantly lower
compared to the control birds (p<0.05). Monocyte value
(1.00%) was highest in the control group while the least
value (0.0001) was recorded in other groups except group
fed MOLM + grit with a monocyte value of 0.5%. The
MCV value in MOLM treatment (182 fL) was
significantly higher than the other groups. Other
parameters measured were not significantly influenced by
dietary treatments.

Feed additives and grits supplementation influenced
some serum parameters including globulin, AST, urea,
triglyceride, LDL, and VLDL. The lowest and highest
globulin levels were achieved in the birds fed on control
diets and GKSM; respectively (p<0.05). The AST
concentration in birds fed on GKSM was significantly
higher (62.50 U/L; p<0.05) than those fed MOLM + grits
which had the lowest value of 56.00 U/L. The highest urea
value was observed in birds fed MOLM + grits (p<0.05)
while those fed control, MOLM, and GKSM had similar
values. The lowest triglyceride value was achieved in birds
fed GSKM (p<0.05) while birds in MOLM, grits, and
GKSM + grits treatments had similar values. The LDL
level in MOLM + grits treatment was significantly higher
compared to GSKM + grits treatment (p<0.05). The lowest
level of VLDL was achieved in birds fed MOLM (p<0.05)
while those fed GKSM, grits and GSKM + grits had
similar values.

DISCUSSION

Blood parameters are considered valuable indicators for
health status (Rehman et al., 2017). The values of Hb,
RBC, and WBC obtained in the present study were within
the normal ranges reported by Morton et al. (1993). The
numerical differences observed in the Hb and RBC levels
in birds fed herbal feed additives solely or with grits
suggests that the diets were better utilized and assimilated
into the bloodstream for use by the birds. Hematological
studies in birds demonstrated that RBC and other
parameters such as Hb vary among bird species and are
affected by diet contents, (Odunsi et al., 2002)
physiological and environmental conditions (Alodan and
Mashaly, 1999). Olugbemi et al. (2010) reported that
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hemoglobin was not significantly affected when broiler
chickens were fed with Moringa oleifera.

The glucose concentrations in this study were within
the normal range reported by Mitruka and Rawsley (1977).
Glucose is one of the metabolites which represent the
energy status of the animal. Normal glucose levels in birds
indicate adequate synthesis in the liver from propionate, a
major glucose precursor (Houtert, 1993). The results are in
line with the findings of Udenze et al. (2012b) who
reported that G. kola powder reduces glucose
concentrations in diabetic animals and normalize glycemia
at the highest dose.

In the present study, the high HDL level at starter
phase as well as lower values of triglycerides, LDL, and
cholesterol at the finisher phase indicated that the diets
containing G. kola have good lipid-lowering agents, which
is associated with a reduced risk of cardiovascular diseases
(Ouyang et al., 2016). The reduction of triglycerides and
LDL could be attributed to the inhibitory effect of G. kola
seed on the accumulation of lipid droplets in adipocytes
(Noboru, 2001). Ali et al. (2007) found that adding thyme
to hen's ration significantly decreased plasma HDL, total
cholesterol, triglycerides, and total lipids. Contrarily,
Bolukbasi et al. (2006) reported that dietary thyme oil
increases plasma concentration of triglycerides, LDL-
cholesterol and HDL-cholesterol in broiler chickens.

CONCLUSION

It is concluded that diet supplemented with GKSM at
1000ppm increases high-density lipoprotein, reduces
triglyceride and low-density lipoprotein levels in serum of
broiler chickens.
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