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Abstract: One hundred day-old Anak broiler chicks were used to evaluate the performance
and some haematological response of finisher broiler fed diets containing graded levels of
Fermented Parkia bigiobosa Seed Meal (FPSM) for 8 weeks using deep litter system in a
Completely Randomized Design (CRD). Five dietary treatments containing 0 (control), 25,
50, 75 and 100% levels of FPSM were used and presented as diets 1, 2, 3, 4 and 5,
respectively. Each treatment had 20 birds, replicated two times with 10 birds each. The
results of the performance measured by Body Weight Gain (BWG) and feed intakes revealed
that diet 5 was significantly (p<0.05) better in BWG when compared with others. There
were signficant (p<0.05) differences in BWG among the treatments except diet 1 and 2
which were not significantly (p>0.05) affected. There were no significant (p>0.05)
differences in feed intake among the diets but high numerical value was recorded in diet 1 and
leastin diet 5. The feed conversion and protein efficiency ratios were superior in diet 5 when
compared with the control and others. The haematological responses of the birds fed the
control and FPSM based diets were not significantly (p>0.05) different and were not
influenced by the FPSM inclusion levels in the diets. This study revealed that FPSM could
replace GNC with no adverse effect on performance and haematological indices.
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INTRODUCTION

The need for additional protein supplies to promote sustainable monogastric livestock in most
tropical area has increased the search for indigenous wild legume seeds for least cost formulation and
production. One of such legume is Parkia bglobosa, commonly known as African locust bean, a
tropical tree which is native to Africa and widely distributed in the savanna region (Adewusi, 1992).
The tree is usually and carefully preserved by inhabitants of the areas where it grows because they are
valuable source of reliable food, especially the seeds which serves as source of usefill ingredients for
consumption as Daddawa in Hausa and Iru in Yoruba (Campbell-Platt, 1980). Parkia biglobosa has
high protein and better amino acid profile that recommends it for use as a protein substitute for human
food and animal feed (Odunfa, 1983; Alabi, 1993; Alabi er @/., 2004, Ekop, 2006). However, it has
some Anti-Nutritional Factors {(ANFs) such as tannins, oxalate and hydrogen cvamde (Alabi ef al.,
2005). Some of these ANFS are capable of inducing adverse effects especially in monogastric ammals
when consumed without adequate processing (Apata, 2003). ANFs had been reported (Alabi ez af.,
2005) eliminated/reduced by application of heat, sprouting and fermentation. Fermentation has been
reported to destroy some natural toxins which may occur in beans, improve the nutritive value,
increase digestibility and enhance growth (Bridget ef af., 2004; Alabi et of., 2005; Ekop, 2006).

Blood is a very good medium of assessing the health status of animals (Taiwo and Anosa, 1995).
Many worker (Mitruka and Rawsley, 1977, Aletor, 1989; Nottidge ef al., 1999; Oyelola et al., 2004,
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Annongu ef af., 2004; Annongu and Olawuyi, 2005) have described the use of haematological
parameters and indices of blood in assessing the differential resistance or otherwise of some animals
to variation in diets composition and resultant health implications in our environment. This study was
therefore designed to evaluate the effect of feeding graded levels of fermented Parkia biglobosa seed
meal at various substitution levels on performance and some haematological response of finisher broiler
chickens.

MATERIALS AND METHODS

The experiment was conducted in the poultry unit of Federal college of Wildlife Management,
New Bussa, Niger State, Nigeria between the months of August-October, 2006.

Source and Preparation of Test Ingredients

The seeds were sourced from the college-reserve estate. The P. biglobosa seeds were cooked over
night (12 h) with large pots in open firewood to soften the seed coats. The seeds were lightly pounded
with pestle and mortar to separate the seed coats from the seeds. The decorticated seeds were wrapped
in a polyethylene bag, placed inside a basket and kept in a tight enclosure under roof for 5 days for
microbial degradation. After 5 days, the fermented seeds were removed, sun-dried for 4 days and then
ground to form Fermented P. biglobosa Secd Meal (FPSM).

Experimental Diets

Five experimental diets were formulated such that diet 1 (0% control) had no FPSM but 100%
groundnut cake (GNC) while diets 2, 3, 4 and 5 contained 25, 50, 75 and 100% FPSM. The
experimental diets were maintained from day-old to 56 days of terrmination (Table 1).

Management of the Birds

One hundred day-old Anak broiler chicks were randomly divided into five treatment groups
of 20 birds each, replicated two times (10 birds each) in a completely randomized design (CRD of
deep litter system of management. Each diet was offered ad libitum to the birds until termination
of experiment at 56 days. All routine management operations applicable to broilers were strictly
adhered to.

Parameters Measured

At the beginning of the experiment, the chicks were weighed as individual replicate groups.
Weekly feed intake and weight gain were recorded from which Feed Conversion Ratio (FCR) and
Protein Efficiency Ratio (PER) were calculated.

Blood Sample Collection

At the end of the experiment (8 weeks), two chickens were randomly selected whose body
weights were closest to the mean for cach replicate group, starved overnight and slaughtered by
severing the jugular vein allowing free flow of blood into labeled sterile universal bottles containing
Ethyldiamine tetra acetic acid (EDTA) powder as anti-coagulant The Percentage Packed Cell Volume
(PCV) was determine by centrifugation of capillary tubes for 5 min at 1200 rpm, the hacmoglobin
content (HB) was determined by the methods of Jain (1986). The Red Blood Cells (RBC) was
determine using the Hendricks fluid in an improved Neubaur niling counting chamber.

Proximate Analysis
The experimental diets were analyzed for proximate composition using AOAC (1990) methods.
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Data Analysis

Data generated from this study were subjected to analysis of variance (ANOVA) using graph pad
instat 3.05 for window as outlined by SAS (1995) and Duncan’s multiple range test (Duncan, 1955)
for significant differences of means.

RESULTS AND DISCUSSION

The results of the proximate composition of the experimental diets are presented in Table 1.
There was a decreased in Dry Matter (DM), Crude Protein (CP), Crude Fibre (CF) and ash contents
in the diets with increasing levels of FPBM based diets which were not significantly (p=>0.05) different
among the diets. The Nitrogen free extract (Nfe) of diet 2 was slightly above the other diets but were
within the same (p>0.05) range with others. The analyzed proximate values of the local processed
FPSM is shown in Table 1. The dry matter, crude protein, crude fibre, ether extract, ash and NFE
contents of FPSM were 90.41, 33.62, 4.00, 16.58, 4.43 and 31.78%, respectively.

The results of these study revealed that the growth performance in terms of Body Weight Gain
(BWG) improve with increasing levels of FPBM in the diets. The best BWG was observed by birds
on diet 5 (2320.41 g) which was significantly superior (p<0.05) to those of diets 1, 2, 3 and 4,
respectively (Table 2). Diets 1 and 2 were similar (p>0.05) in BWG but were significantly (p<0.05)
inferior among diets 3, 4 and 5. Daily body weight gain followed a similar trend as BWG. The feed
intakes were not significantly (p>0.05) influence by the FPBM replacement levels in the diets. The
highest value was recorded by birds on the control diet (3668.80 g) while the least intake was on birds
fed diet 4 (3610.84 g) (Table 2). The feed conversion values were best at 100% levels (1.59) and
poorest recorded in diet 1 birds while Protein Efficiency Ratio (PER) improved as FPSM inclusion
level increases with best value from diet 5 (2.93) (Table 2).

Table 1: Composition of experimental diets fed broilers

Diets
Ingredients 0(15%) 2 (25%) 3 (50%) 4 (75%) 5 (100%)
Maize 52.00 50.00 49.00 48.00 47.00
Wheat offal 10.00 11.00 10.00 10.00 9.00
GNC 23.00 17.25 11.50 5.75 -
FPSM - 5.75 11.50 17.25 23.00
Palm kernel cake 3.00 4.00 5.00 5.00 5.00
Fish meal 4.00 4.00 4.00 4.00 4.00
Blood meal 4.00 4.00 5.00 6.00 8.00
Bone meal 3.00 3.00 3.00 3.00 3.00
Lysine 0.25 0.25 0.25 0.25 0.25
Methionine 0.25 0.25 0.25 0.25 0.25
Vit/premix 0.25 0.25 0.25 0.25 0.25
Salt 0.25 0.25 0.25 0.25 0.25
Total 100.00 100.00 100.00 100.00 100.00
Determined chemical composition (% of DM)
Dry matter 88.08 88.44 85.51 84.87 86.14
Crude protein 22.87 22.79 22.64 22.55 21.50
Crude fibre 6.26 5.12 5.35 5.41 5.48
Ether extract 7.60 7.00 6.98 7.00 6.95
Total ash 4.01 3.48 3.94 391 3.83
Nitrogen free extract 47.34 49.55 46.55 46.56 48.38
Metabolizable energy
(kcal kg™ 2870.00 2860.00 2867.00 2862.00 2863.00

Premix to provide the following additional micro-nutrients: Vit. A, 10,500,000 IU; Vit. Ds, 2,000 IU; Vit. E, 20 g;
Vit. Kz, 3 mg; Vit. By;, 0.05 g; Nicotinamide acid, 35 mg; Pantothenate, 15 mg; Cholinechloride, 300 mg; Folicacid
1 mg; riboflavin, 6 mg; Manganese, 55 mg; Iron, 55 mg; Zinc, 80 g, Copper, 12 mg; Iodine, 1.5 g; Cobalt, 0.3 g,
Selenium, 0.15 g; Anti-oxidant, 70 mg
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Table 2: Performance of broilers fed experimental diets

Diets

Paramneters 1 2 3 4 5 SEM

Mean initial body weight (g) 36.00 36.00 36.02 36.00 36.00 0.00
Mean final body weight (g) 2108.1¢¢ 2108.41¢ 2195.00° 2273.00° 2320.41*  47.88
Mean body weight gain (g) 2072.09% 2072.41¢ 2158.98° 2237.00 2284.41=  47.88
Mean daily body weight gain (g bird™) 37.00 37.00 3855 40.00 41.00 0.89
Mean total feed intake (g bird™) 3668.80° 3649.300 3634.000 3610.84* 3642.00° 10.61*
Mean daily feed intake (g bird™") 65.51 65.17 64.89 64.48 65.00 0.19
Feed Conversion Ratio (FCR) 177 1.76 1.68 1.61 1.59 0.04
Protein Efficiency Ratio (PER) 2.47 2.46 2.66 2.75 2.93 0.09

#b.24: Means on the same row with different superscripts are significantly different (p<0.05), Values without superscripts
are not significantly difference (p=0.05), SEM: Standard Error of Meals

Table 3: Effect of experimental diets on some haematological indices of broiler chickens

Diets
Parameters 1 2 3 4 5 SEM
Pack cell volume (PCV, 90) 31.81 30.64 29.88 30.00 31.34 2.00
Red blood cells (x10° mm—> RBC) 2.73 2.65 2.83 2.71 2.74 0.03
Hemoglobin (Hb, g dL™1) 7.20 7.18 7.24 7.21 7.30 0.02
White blood cells (WBC, x10° mm™) 26.15 25.81 26.43 26.71 25.12 0.25

Values without superscripts are not significantly difference (p=0.035), SEM: Standard Error of Meals

The haematological indices (packed cell volume, haemoglobin, red blood cell count and white
blood cell count) shows no significant differences (p=0.05) among the diets (Table 3).

The slight reduction in Dm, Cf, Cp and ash contents with increased FPBM in diets may be a
reflection of the nutrients composition of FPBM which had earlier been reported lower compared with
GNC (Eyo, 2001; Bridget et af., 2004). Cooking and fermentation increased moisture, reduced Dm
contents and lower Cf and ash contents probably due to dehulling of the seed coats. In addition,
fermentation was carried out in a most solid state, involving contact with appropriate inoculate of
assorted micro-organisms which causes break down of fibre for their metabolic activities. The superior
growth performance of diet 5 {100% replacement) might be due to better amino acids in diets with
increased FPSM inclusion level. GNC has been reported to contained lower lysine (4.18 mg) and
methionine (0.18 mg) (Eyo, 2001) compared with FPSM with 6.79 mg of lysine and 7.42 mg of
methionine (Ekop, 2006). This is evident as higher levels of FPSM replacement gave superior growth
performance, FCR and PER than at lower inclusion levels of FPSM and control diet. Enrichment of
amino acids has been reported in fermented soybean than the raw seeds (Omafuvbe er af., 1999, 2000).
It could also be that unidentified growth factors are ermiched during fermentation capable of influencing
growth performance, more so that the diets were iso-nitrogenous and iso-caloric.

The non significant differences (p=0.05) observed for all haesmatological indices are indications
of the good quality of FPSM as a substitute for GNC. Since haematocrit, erythrocytes and
haemoglobin are known to correlate positively with protein quality and protein level (Ross e af.,
1978). Oyelola et al. (2004) reported that decrease red blood cell counts are usually associated with
low quality feed and protein deficiency. These results is similar to reports of Oyelola ef af. (2004) and
Apata (2003) who fed broiler chicks with cooked and fermented melon seeds and Proposis africana
seed meal. The values obtained for all hematological parameters are almost uniform and within the
normal ranged as established by Mitruka and Rawsley {1977) and Ross ez af. (1978). A significant
discrepancy in their quality would have been easily reflected in the hasmatological indices of chickens
fed FPSM diets. Haematological constituents reflect the physiological responsiveness of the animals
toits internal and external environment which include feeds and feeding (Esonu e af., 2001). Therefore,
FPSM had no adverse effect on haematological indices measured in this study in broiler chickens.
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CONCLUSION

This study suggested that when Parkia biglebosa 1s subjected to adequate cooking and
fermentation, it could replace GNC completely (100% levels of FPSM) with improved performance
and no adverse effect on haematological indices of chicks. The lack of disparity in the haematological
indices measurad in this trial revealed its suitability as source of protein in broiler diet.
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