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Abstract: The effect of Aspergillus niger-fermented Terminalia catappa seed meal-based diet on the
haematological parameters of broiler chicks was studied. T. catappa seed meal was inoculated with A. niger
spore suspension and incubated at room temperature for 3 weeks. Forty-five, day-old broiler chicks with an
initial average weight of 30.25 ± 2.40 g were divided into three groups of fifteen animals each. The first group
was  placed on  soybean-based  (control)  diet;  the  second  group  on  raw  (unfermented)  T. catappa seed
meal-based diet; and the third on A. niger fermented T. catappa seed meal-based diet for seven (7) weeks.
Haematological parameters like Hb, RBC, PCV, MCV, MCH, MCHC, WBC and platelets were significantly
reduced (p<0.05) in the blood of the broilers fed the raw T. catappa seed meal-based diet. However, there was
significant (p<0.05) increase in these parameters in the blood of the birds fed A. niger fermented T. catappa
seed meal-based diet. The increase in the latter however, was significantly lower (p<0.05) than for those on the
control diet. We conclude that feeding A. niger-fermented T. catappa seed meal to broilers is safe and it
alleviates the toxic effect of the raw T. catappa seed on the haematological parameters of broilers.
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INTRODUCTION scanty in literature, if not non-existing. The present study

The use of blood examination as a way of assessing fermented T. catappa seed meal-based diet on the
the health status of animals has been documented [1-4]. haematological parameters of broilers. 
This is because it plays a vital role in physiological,
nutritional and pathological status of organisms [1, 2]. MATERIALS AND METHODS
Haematological parameters are those parameters that are
related to the blood and blood-forming organs [5]. They Sources and Processing of Materials: Stock of
range from giving the level of the blood to detecting Aspergillus niger was obtained from the Plant Health
ailment or disorders through them. It had been reported Management Department of International Institute of
that biochemical changes as a result of toxins have effects Tropical Agriculture (IITA), Ibadan, Nigeria. Ripe fruits of
on haematological parameters [6-8]. The effect of both raw Terminalia catappa were picked from the premises of the
and  processed  feed  on  the  haematological  parameters main campus of the University of Ilorin, Ilorin, Nigeria and
of  animals  have  been  reported  in  literature  [2-4].  Raw authenticated at FRIN, Ibadan, Nigeria, with a voucher
T. catappa seed has been reported to contain number of FHI 107767. The fruits were oven-dried at 60°C
antinutrients like phytate, tannins, oxalate and and cracked to remove the seeds, using 125mm Bench
hydrocyanic acid, some of which are toxic [9, 10]. The vice, FUKUNG Brand made in The People’s Republic of
seed meal-based diet had equally been reported to affect China.  The  seeds  were  milled  using  magic  blender,
the growth, haematological and some urinary parameters SHB-515 model (made by Sorex Company Limited, Seoul,
of rats [4,11]. The effect of A. niger-fermented T. catappa Korea).
seed meal-based diet on the growth of broilers had also
been reported [12]. However, information on the effect of Sample Inoculation: Aspergillus niger was cultured on
the processed T. catappa seed meal-based diet on the potato dextrose agar (PDA) that had been autoclaved at
haematological parameters of broiler chicks is still very 121°C and  15kgcm  for 15minutes. Colonies of the fungus

was therefore carried out to assess the effect of A. niger-
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Table 1: Percentage Composition of the Diets (g/100g)

Ingredients A B C

Maize 47 32 49
Soybean meal 35 - -
Raw T. catappa seed meal - 50 -
Fermented T. catappa seed meal - - 33
Maize bran 6.00 6.00 6.00
Wheat offal 8.00 8.00 8.00
Bone meal 2.54 2.54 2.54
Oyster shell 1.00 1.00 1.00
NaCl 0.2 0.2 0.2
*Vit/Min premix 0.25 0.25 0.25
Lysine 0.01 0.01 0.01
Methionine 0.01 0.01 0.01

Total 100 100 100

A = Soybean meal-based diet (Control)
B = Raw Terminalia catappa seed meal-based diet
C = Aspergillus niger treatedTerminalia catappa seed meal- based diet
*Vit. A,, 4,000,000 IU; Vit. D , 800,000 IU; Tocopherols, 4,000 IU; Vit. K , 800mg; Folacin, 200 mg; Thiamine, 600 mg; Riboflavin, 1,800 mg; Niacin,3 3

6,000 mg; Calcium Panthothenate, 2,000 mg; Pyridoxine, 600 mg; Cyanocobalamin,4 mg; Biotin, 8 mg; Manganese, 30,000 mg; Zinc, 20,000 mg; Iron,
8,000 mg; Choline chloride, 80,000 mg; Copper, 2,000mg; Iodine, 480 mg; Cobalt, 80 mg; Selenium, 40 mg; BHT, 25,000; Anticaking agent, 6,000 mg.

were picked using sterile cork borer and then dispersed in Collection and Treatment of Blood Samples: Blood was
sterile distilled water. 5ml of the spore suspension,
containing 2.21 x 10  spores of A. niger per ml, was used4

to inoculate 25g of autoclaved T. catappa seed meal, in an
inoculation  chamber.  The  inoculum  was  turned  well
with the T. catappa seed meal and covered with dark
polythene sheet to provide the necessary darkness for the
fermentation exercise [13, 14]. The samples were watered
and aerated at intervals and the growth of the A. niger
was terminated after 3 weeks of incubation. The spent
substrates was oven-dried at 60°C for 48 hours.

Feed Formulation: The dried A. niger-fermented substrate
was used as a source of protein in the formulation of
poultry feed as shown in Table 1. 

Animal Management: Forty-five (45) day-old broiler
chicks  of  both  sexes  with an average initial weight of
30.25±2.40g were randomly assigned into three (3) dietary
treatment groups. Each treatment had three replicates with
five birds per replicate. The broilers were kept in a warm
(40°C-45°C) and disinfected environment. The birds were
weighed prior and were allowed to acclimatize to the
laboratory environment for one week before the
commencement of the feeding trial. The animals were
supplied   feed   and   water   ad   libitum   and  weighed
(on weekly basis) for seven (7) weeks. Appropriate
medications   and  vaccinations  were  administered at
the 1 , 2  and 3  week of the feeding period.st nd rd

collected from the broilers by simply incising the jugular
vein and evacuating the blood into heparinised bottle [3].
The analysis of the haematological parameters like
haemoglobin (Hb), Packed cell volume (PCV), red blood
cells (rbc), mean corpuscular volume (MCV), mean
corpuscular haemoglobin (MCH), mean corpuscular
haemoglobin concentration (MCHC), white blood cells
(WBC), platelet and percentage neutrophils was done at
the University of Ilorin Teaching Hospital, using an
automated haematology analyser, SYSMEX KX21-
JAPAN.

Statistical Analysis: The data obtained were subjected to
analysis of variance and the means were compared using
the Duncan Multiple range test [15].

RESULTS

The results of the haematological parameters of the
broilers reared on the control, raw T. catappa seed meal-
based diet and A. niger-fermented T. catappa seed meal-
based diet for 7 weeks are shown in Table 3. The red
blood indices like Hb, RBC, PCV, MCV, MCH, MCHC,
WBC and  platelets  were significantly reduced (p<0.05)
in the blood of the broilers fed the raw T. catappa seed
meal-based diet. However, there was significant (p<0.05)
increase in these parameters in the blood of the birds fed
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Table 2: Percentage Proximate Composition of the Formulated Diet

Parameters Control Raw T. catappa seed meal A. niger fermented T. catappa seed meal

Dry Matter (%) 96.35 ± 2.64 97.02 ± 2.38 96.65 ± 2.87
Crude Protein (%) 21.25 ± 0.35 20.89 ± 0.40 21.00 ± 0.32
Ether extract (%) 5.82 ± 0.34 6.25 ± 0.15 6.21 ± 0.17
Crude fibre (%) 7.10 ± 0.12 6.93 ± 0.09 6.89 ± 0.15
Ash content (%) 6.75 ± 0.05 6.70 ± 0.06 6.72 ± 0.03
N.F.E (CHO) (%) 59.09 ± 0.07 59.23 ± 0.05 59.17 ± 0.05
Calorific value (kcal/100g) 373.74 ± 4.86 376.73 ± 3.49 376.57 ± 3.65

Values are means of 4 determinations ± SD

Table 3: Haematological parameters of broiler chicks fed A. niger-fermented T. catappa seed meal-based diet for 7 weeks

Parameters Control Raw T. catappa seed meal A. niger fermented T. catappa seed meal

Hb (g/dl) 12.07 ± 0.16 5.10 ± 0.09 8.43 ± 0.019a  b  c

PCV (%) 33.33 ± 0.51 18.00 ± 0.19 25.75 ± 0.32 a  b  c

RBC (x10 /l) 2.37 ± 0.057 1.43 ± 0.031 1.96 ± 0.02612  a  b  c

MCV (fl) 140.0 ± 1.86 123.0 ± 0.82 136.3 ± 1.95 a  b  c

MCH (pg) 51.67 ± 1.58 36.0 ± 0.54 45.33 ± 1.07 a  b  c

MCHC (g/dl) 36.67 ± 0.38 29.25 ± 0.42 33.0 ± 0.33 a  b  c

WBC (x10 /l) 238.0 ± 1.86 179.50 ± 0.24 212.5 ± 1.359  a  b  c

Platelets (x10 /l) 21.0 ± 0.33 4.00 ± 0.007 9.33 ± 1.969  a  b  c

Neutrophil (%) 2.00 ± 0.33 3.67 ± 0.19 2.25 ± 0.17 a  b  c

Lymphocytes (%) 98.0 ± 0.33 96.33 ± 0.19 97.75 ± 0.17 a  b  c

Each value is a mean of 4 determinations ± S.D
Row values with different superscripts are significantly (p<0.05) different

A.  niger-fermented  T.  catappa  seed  meal-based  diet. Mean Corpuscular Haemoglobin (MCH) is the average
The increase in the latter was, however, significantly amount of haemoglobin in each cell measured in
lower (p<0.05) than for those on the control diet. pictogram [20]. The MCH is calculated by dividing total

DISCUSSION Mean Corpuscular Haemoglobin Concentration (MCHC)

The significant reductions in the haemoglobin, PCV cell. MCHC is the amount in 100ml of the red cell [19,21].
and RBC contents of the blood of broiler chicks reared on The limitations of using haemoglobin as a means of
the raw T. catappa seed meal-based diet (Table 3) is an iron status are its lack of specificity and its relative
indication that the oxygen carrying capacity of the insensitivity due to the marked overlap in values between
animals’ blood would be reduced [16]. Anaemia is defined normal and iron deficient populations [22]. However, a
as a reduction in the haemoglobin concentration of the reduction in MCV occurs when iron deficiency becomes
blood [17]. Reduction in the haemoglobin may be severe, at about the same time as anaemia starts to
accompanied by a fall in the red cell count (rbc) and develop. It is a fairly specific indicator of iron deficiency
packed cell volume (haematocrit) [17]. The major function once thalassemia and the anaemia of chronic disease have
of the red blood cells is to transport haemoglobin, which been excluded [22]. 
in turn carries oxygen from the lungs to the tissues [18]. The results  showed  that  feeding  animals  with  raw
Very low readings for RBC, heamoglobin and hematocrit T. catappa seed meal-based diet could induce anaemia.
can indicate anaemia. Chelation of iron and some other divalent ions by phytate

Observations from this study also showed that the and tannin in the raw T. catappa seed meal-based diet,
MCV, mean corpuscular MCH and MCHC were reduced which reduced their bioavailability in the system, may be
by the two test diets (Table 3) though the effect of the responsible for effects observed on the haemoglobin and
diet based on the raw T. catappa seed meal was most all the other red cell indices [10]. Tannins have also been
severe. Mean Corpuscular Volume (MCV) measures the reported to impair intestinal absorption of iron [23, 24].
average volume (size) of individual red blood cells [19]. Iron  deficiency is the most common cause of anaemia in

haemoglobin by the total number of red blood cells [21].

measures the concentration of haemglobin in the average
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every country of the world This condition was apparently control, showed an improvement over the blood of broiler
alleviated in the red cell indices of the broilers fed A. niger chicks reared on the raw T. catappa seed meal-based diet
fermented T. catappa seed meal-based diet. due to the significant reduction in the level of

The significant reductions in the WBC and antinutrients content of A. niger-fermented T. catappa
lymphocytes (Table 3) would predispose the animals to seed meal.
reduced immunological responses to infections. This is
because the main function of white blood cell is to combat REFERENCES
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