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ABSTRACT

This study evaluated the effect of feeding broiler birds with fatty acid-rich plants on broiler
chickens’ haematology and serum biochemistry. The birds were fed diets containing varying
levels of jute mallow, waterleaf and their combination. Four diets tagged as T1, T2, T3 and
T4 were formulated such that T1 contained 0% of jute mallow and 0% waterleaf; T2 — 10%
Jjute mallow, 0% waterleaf; T3 — 0% jute mallow, 10% waterleaf; T4 — 5% jute mallow and
5% waterleaf, respectively. The diets were fed to the broiler for seven (7) weeks, and their
effects on the haematology and serum biochemistry were compared. One hundred and sixty
broiler chicks were randomly assigned to the treatments; each treatment had four
experimental units (replicates). At the end of the feeding trial, 4 birds per treatment were
selected and blood collected from their wing vein for sample analysis. No significant
difference (p>0.05) was recorded in almost all the parameters of haematology except for
eosinophils, where treatment 3 was significantly different (p<0.05) from treatment 4 but
similar to treatment 1 and 2. No significant difference (p>0.05) was recorded in all the
indices for serum biochemistry. The study indicated that including jute mallow and
waterleaf in broiler diets did not affect broiler chickens’ haematology or serum
biochemistry.
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INTRODUCTION

INTRODUCTION

Fatty acids, particularly essential fatty acids, are becoming of more importance in poultry
feeding systems not only because they improve the health and productivity of birds, but
because of the health-conscious society that prefers appropriately balanced diets to decrease
adverse health issues (Cherian, 2015). Amongst various fatty acids, omega-6 (®w-6) and
omega-3 (w-3) fatty acids prove essential in a properly maintained ratio for several
physiological, biological (Simopoulos, 2011), developmental (Kalakuntla et al., 2017),
reproductive (Feng et al., 2015), and favourable health functions (Lee et al, 2019).
Sufficient supplementation of poultry diets with new and beneficial feed additives or
supplements is gaining interest as it significantly improves general poultry production and
performance as well as ensures good health of birds (Dhama et al., 2014). In human diets,
®-3 and -6 are essential fatty acids. Nevertheless, considerable alteration in dietary
patterns has resulted in alterations of the consumption of such fatty acids, with a subsequent
increase in the consumption of w-6fatty acids and an obvious decrease in the consumption
of -3 fatty acids. This alteration has led to an imbalance in the ®w-6/®-3 ratio, which is at
20:1 which now differs considerably from the original ratio of (1:1).
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Therefore, dietary supplement of foodstuffs such as eggs and meat are ways of improving
the daily consumption of ®-3 to meet the recommended doses (Baiao ef al., 2005).

The presence of balanced omega-6: omega-3 fatty acids in poultry diets is essential for
normal growth and development and other biological functions (FAO, 2010). Most of the
broiler diets include a high level of n-6 fatty acids in their fat sources, which directly affects
the omega-6: omega-3 fatty acids ratio (Dela, 2009). Dietary imbalance of omega-6: omega-
3 may contribute to the acute inflammatory response and the prevalence of inflammatory-
related disorders in broiler chickens (Gonzalez, 2009). Polyunsaturated fatty acids are
important constituents of the immune cell structure and eicosanoid formation (Stulnig,
2003). Eicosanoid activity depends on the ratio and content of omega-6 and omega-3 fatty
acids (Calder, 1998). Eicosanoids play an essential role in modulating inflammatory
response intensity and duration (Stulnig, 2003). They are involved in the increase in vascular
permeability and vasodilation, which enhances the production of inflammatory cytokines.
Cytokines produced by white blood cells serve as regulators of the whole body by exertion
different effects on lymphocytes and other immune cells in response to infection and injury.
Omega-6 PUFAs exert pro-inflammatory properties that lead to an increase in inflammatory
eicosanoids, cytokine production and immuno-suppression, while omega-3 PUFAs possess
anti-inflammatory or less inflammatory properties by decreasing the release of pro-
inflammatory eicosanoids and cytokines (Stulnig, 2003). Therefore, dietary supply of
omega-3 PUFAs may affect the development of a strong immune system in birds, increase
poultry productivity, reduce disease and thereby contribute to increasing economic returns
to the poultry industry (Gonzales, 2009). Chekani-Azar et al. (2007) reported that fish oil
contains omega-3 fatty acids specifically eicosapentaenoic acid (EPA) and docosahexaenoic
acid (DHA), as being an important factors in the diet for promoting health in humans and
animals. Omega-3 (PUFAs) is essential for playing an important role in the prevention of
coronary heart disease, hypertension, inflammatory, autoimmune disorders and cancer
(ElYamany et al., 2008). From the broiler’s health aspect, omega-3 PUFAs improve
immunity, performance, lipid profile, besides increase marketing weight (Jameel, 2013; Al-
Zuhairy and Jameel, 2013; Sahib, 2013). The objective of this study is to assess the effect
of feeding the experimental diets on the haematology and serum biochemistry of broiler
chickens.

METHODOLOGY

Experimental site

The experiment was conducted at the Poultry Unit of the Niger State Agricultural
Mechanization Development Agency (NAMDA) in Maitumbi Minna. Minna is the capital
of Niger State and it is located at latitude 9°33” North and longitude 9°37° East, with a mean
annual rainfall of between 1200mm and 1300mm and mean annual temperature of between
38°C and 42°C. Geographically, Minna is situated in the Southern Guinea Savanna
vegetation belt of Nigeria and it is depicted by wet and dry seasons. (Niger State Agricultural
Development Project, 2009).
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Source of experimental materials

Fresh jute mallow and waterleaf were purchased from Kure Ultra Modern Market, Minna,
Niger State, while other feed ingredients were purchased from Alkheri Animal Feeds
opposite GidanMatasa, Bosso, Minna, Niger State. Agrited broilers chicks were purchased
from Step by Step Poultry Store opposite Kure Ultra Modern Market Minna, Niger State.

Preparation of the test ingredients (jute mallow and waterleaf)

The fresh jute mallow (JM) and waterleaf (WL) were thoroughly washed with clean fresh
water to remove dirt (sand and stones). Subsequently, they were air dried at room
temperature (29 - 31°C) for two weeks until they were dried and brittle, after which the dried
leaves were milled using a hammer mill. The milled jute mallow and waterleaf were packed
into different plastic bags and kept till they were to be used. They were eventually used
alongside other feed ingredients in the formulation of the experimental diets (Tables 3.1 and
3.2).

Table 1:  Gross composition of broiler starter diets containing jute mallow and
waterleaf, and their combination

Ingredients Tl T2 T3 T4
Control Jute-Mallow (10%) Waterleaf (10%) JIM/WL (5:5)

Maize 52.06 44.06 44.06 44.06
Soybean meal 12.25 12.25 12.25 12.25
Wheat offal 7.50 7.50 7.50 7.50
GNC 18.99 16.99 16.99 16.99
Fishmeal 5.60 5.60 5.60 5.60
Jute mallow meal - 10.00 - 5.00
Waterleaf meal - - 10.00 5.00
Bone meal 2.10 2.10 2.10 2.10
Vitamin premix 0.80 0.80 0.80 0.80
Lycine 0.20 0.20 0.20 0.20
Methionine 0.20 0.20 0.20 0.20
Salt 0.30 0.30 0.30 0.30
TOTAL 100 100 100 100
Crude protein 23.14 23.47 23.32 23.37
(%)
M.E (kcal/kg) 2852.01 2729.21 2729.21 2729.21
Ether extract (%) 4.43 4.47 4.39 4.40
Ash (%) 341 3.17 3.20 3.19
Crude fibre (%) 4.06 4.67 4.22 4.48
Calcium (%) 1.16 1.17 1.15 1.16
Phosphorus (%) 0.76 0.75 0.73 0.74

"Premix: A — 12,000,0001U; Vitamin B1 — 2,000mg; Vitamin Bs — 3,500mg; Vitamin B2 — 20mg;
Vitamin D3 — 3,000,000IU; Vitamin E — 30,000mg; Vitamin K3 — 2,500mg; Antioxidanrt — 125,000mg,
Biotin — 80mg; Calpan — 10,000mg, Choline Chloride — 200,000mg; Cobalt — 250mg, Copper —
8,000mg, Folic acid — 1,000mg; Iodine — 1,200mg; Iron — 40,000mg; Manganese — 70,000mg; Niacin
—40,000mg; Selenium — 250mg; Zinc — 60,000mg.

Key:

ME= Metabolizable energy

Tl = control no jute-mallow and waterleaf

T2 = contains 10% of jute-mallow and 0 waterleaf meals

T3 = contains 0 % jute-mallow and 10 % of waterleaf meals

T4 = contains 5% jute-mallow and 5% waterleaf meals
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Table 2:  Gross composition of broiler finisher diets containing jute mallow and
waterleaf, and their combination

Ingredients T1 T2 T3 T4
Control Jute-Mallow (10%) Waterleaf (10%) JIM/WL (5:5)

Maize 54.66 46.66 46.66 46.66
Soybean meal 10.34 10.34 10.34 10.34
Wheat offal 10.00 10.00 10.00 10.00
GNC 17.40 15.40 15.40 15.40
Fishmeal 4.00 4.00 4.00 4.00
Jute mallow meal - 10.00 - 5.00
Waterleaf meal - - 10.00 5.00
Bone meal 2.10 2.10 2.10 2.10
Vitamin premix 0.80 0.80 0.80 0.80
Lycine 0.20 0.20 0.20 0.20
Methionine 0.20 0.20 0.20 0.20
Salt 0.30 0.30 0.30 0.30
TOTAL 100 100 100 100
Crude protein 21.07 21.37 21.37 21.37
(%)
M.E (kcal/kg) 2855.34 2727.57 2789.13 2811.37
Ether extract (%) 4.32 4.39 4.27 4.36
Ash (%) 2.95 2.76 2.98 2.81
Crude fibre (%) 4.10 4.62 4.97 4.87
Calcium (%) 1.05 1.07 1.06 1.05
Phosphorus (%) 0.71 0.7 0.72 0.69

"Premix: A — 12,000,000IU; Vitamin B, — 2,000mg; Vitamin B — 3,500mg; Vitamin Bj, — 20mg; Vitamin D3 —
3,000,000IU; Vitamin E — 30,000mg; Vitamin K3 — 2,500mg; Antioxidanrt — 125,000mg, Biotin — 80mg; Calpan
—10,000mg, Choline Chloride — 200,000mg; Cobalt — 250mg, Copper — 8,000mg, Folic acid — 1,000mg; lodine —
1,200mg; Iron — 40,000mg; Manganese — 70,000mg; Niacin — 40,000mg; Selenium — 250mg; Zinc — 60,000mg.
Key:

ME= Metabolizable energy

T1= control no jute-mallow and waterleaf

T2 = contains 10% of jute-mallow and 0 waterleaf meals
T3 = contains 0 % jute-mallow and 10 % of waterleaf meals
T4 = contains 5% jute-mallow and 5% waterleaf meals

Experimental design

A total of one hundred and sixty (160) day-old Agrited broiler chicks were used for the
study. The birds were randomly allotted into four treatment groups T1, T2, T3 and T4,
respectively. Each treatment had four replicates. There were ten birds per replicate, making
a total of 40 birds per treatment. A complete randomized design was used. T1 (control)
contained 0% jute mallow and waterleaf, T2 contained 10% jute mallow and 0% waterleaf,
T3 contained 0% jute mallow and 10% waterleaf, while T4 contained 5% jute mallow and
5% waterleaf, as indicated in Tables 3.1 and 3.2.

Experimental birds and management

The birds were reared in a deep litter system, where they were uniformly cared for and
managed. The experiment lasted for seven weeks. Feed and clean wholesome drinking water
were provided for the chicks ad-libitum throughout the experimental trial period. The birds
were housed in an open-sided wall house to provide proper cross ventilation, while in the
evening, when the temperature normally drops, the open sides were covered using tarpaulins
to provide warmth. This was done both at the starter and finisher phase.
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Before the arrival of the birds, the poultry pen was rigorously scraped, scrubbed and swept,
after which it was then washed and disinfected. Old newspapers were spread on the floor as
litter material during the brooding stage charcoal stoves were used as the heat source. On
arrival, they were carefully emptied from the cartons and immediately served water
containing vitalyte to help cushion the effects of transportation stress. Feed and clean water
were subsequently made available, and this continued ad libitum. The vaccination routine
was carried out as follows:

2md week - Lasota 15t dose
3 week - Gumboro 1% dose
50 week - Lasota 2™ dose

Medication was also administered via drinking water. Vitalyte was often served to prevent
stress and improve appetite. Virucine and Pox Proline were used for the control and
treatment of fowl pox. Amprolium was administered to prevent coccidiosis.

Blood analysis

At the end of the experiment, 4 birds per treatment were bled through the wing vein for
blood sample analysis, using a sterilized syringe and needle. About 5 ml of blood was
collected from each bird, and 3 ml was transferred into a labelled sterile universal bottle
containing EDTA (Ethylene Diamine Tetra-acetic Acid) to determine the haematological
indices, while 2 ml was transferred into a sterile universal bottle without EDTA and then
allowed to coagulate to determine the serum biochemical indices. All the samples were
taken to the Laboratory for analysis.

Statistical analysis

All the data obtained were subjected to one-way analysis of variance (ANOVA) using
Statistical Analysis System (SAS, 2010) and significant means were separated using
Duncan’s Multiple Range Test (Duncan, 1955).

Table 3: Proximate composition of jute mallow (C. olitorius) and waterleaf (7.
triangulare)

Nutrients% Jute mallow Waterleaf
Moisture content 5.65 11.20
Crude fibre 17.95 8.19
Crude protein 13.15 13.06
Ash 6.9 7.87
Lipid 4.79 1.90

Nitrogen free extract 51.65 57.76
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RESULTS

Heamatological parameters of the broiler chickens fed the experimental diets

Table 4 below shows the blood haematology of broiler chickens fed diets containing test
ingredients. In all, only the values of eosinophils recorded significant (p<0.05) differences.
Haemoglobin (Hb), packed cell volume (PCV), red blood cell (RBC), white blood cell
(WBC), neutrophils, lymphocytes and monocytes recorded no significant (p>0.05)
differences. For eosinophils treatment 3 was significantly higher than treatments 4, while
treatments 1 and 2 were similar to both treatments 3 and 4.

Table 4:Heamatological parameters of the broiler chickens fed the experimental diets

PARAMETER T1 T2 T3 T4 SEM
()
Hemoglobin (g) 9.02 9.52 9.42 9.55 0.16
Packed cell volume (%) 26.50 28.00 27.75 28.00 0.50
Red blood cell (10ul) 3.22 3.37 3.30 3.17 0.04
White blood cell(10%ul) 16.32 16.12 15.17 14.67 0.40
Neutrophils(10°ul) 34.75 37.00 36.75 35.75 0.92
Lymphocytes(10°ul) 59.75 56.50 56.75 58.25 0.95
Monocytes (103ul) 1.50 2.75 2.25 2.50 0.30
Eosinophils(103ul) 4.00% 3.75% 4.25° 2.25° 0.32

Serum biochemistry parameters of the broiler chickens fed the experimental diets

Table 5 below shows the serum biochemistry of broiler chickens fed diets containing test
ingredients. There were no significant (p>0.05) differences in the values for all the

parameters.

Table 5: Serum biochemistry parameters of the broiler chickens fed the

experimental diets

PARAMETER T1 T2 T3 T4 SEM
()

Glucose (mg/dl) 3.27 3.30 4.07 4.12 0.22

Cholesterol (mmol/l) 1.60 1.92 2.37 2.40 0.15

Alanine aminotransferase 35.60 35.77 33.95 33.25 4.57

(IU/L)

Aspartate aminotransferase 15.45 20.82 24.62 24.45 2.66

(IU/L)

Total protein (g/dl) 17.70 18.12 17.50 17.55 0.11




International Journal Of Agricultural Economics, Management And Development (IJAEMD) 13(1); 2025

DISCUSSION

Blood haematology of broiler chickens fed diets containing test ingredients revealed that the
diets had no effects on the values for packed cell volume, haemoglobin, red blood cell, white
blood cell, neutrophils, lymphocytes and monocytes. Values of eosinophils vary
significantly (p<0.05) but fall within the normal ranges for healthy chickens, as was reported
by Campbell et al. (2003) in a related work. The mean values for packed cell volume (PCV),
haemoglobin (Hb), white blood cell (WBC), red blood cell (RBC), neutrophils,
lymphocytes and monocytes were not significantly (p>0.05) influenced by the treatment
diets. The non-significant variation in almost all the haematological indices of broilers could
be ascribed to the quality of the test diets. As noted by Omoikhojeet al. (2018), it implies
that the test diets were by no means inferior to the control diet.

An excessive increase of eosinophils in the blood would be a response to either a viral or
bacterial attack, as eosinophils are multifunctional leukocytes implicated in the pathogenesis
of numerous inflammatory processes, including parasitic helminths, bacterial and viral
infections, tissue injury, tumour immunity, and allergic diseases.

For serum biochemical indices, no significant (p>0.05) differences were observed in all the
parameters measured, which were glucose, cholesterol, alanine aminotransferase, aspartate
aminotransferase and total protein. It was, however, within the normal range (16-34g/dl) as
reported by Kwari et al. (2011) for broiler chickens in a related experiment. Total protein is
usually a reflection of the protein quality fed, and so maintaining the normal range, as in
this study, is the best evidence that the protein level in the blood of the birds was adequate
in proportion.

CONCLUSION AND RECOMMENDATION

No significant (p>0.05) difference was recorded in the haematological parameters except
for eosinophils. Serum biochemistry of the broiler chicken resulting from the experiment
was not statistically different. The test ingredients could be included in broiler feed, as they
were able to maintain the same levels as the control diets. Further research should be carried
out on the test ingredients.
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