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Abstract 
Leguminous grains are good sources of plant protein feed source for poultry. However, presence of anti-
nutritional factors (ANF) in feedstuff is a factor negatively affecting feed quality. Adansonia digitata 
seed have been identified as a potential protein feed ingredient due to its high protein content. This 
study investigated the effects of raw undecorticated and decorticated Adansonia digitata seed meal 
(ADSM) supplemented with vitamins E and C on serum and haematological indices of broiler chickens. 
A total of 175 day-old broiler chicks were randomly assigned to seven dietary treatments over a six-
week feeding trial, including control and 10% of ADSM (undecorticated and decorticated) with or 
without vitamin E or C supplementation. Blood samples were collected to assess biochemical and 
haematological parameters post-experiment. The results obtained indicated no significant differences 
(p<0.05) across treatments for most serum parameters, although numerically higher values of alkaline 
phosphatase 62.25 (T5), total protein 14.04 (T5), and globulin 8.99 (T6) were observed in vitamin 
supplemented groups. Furthermore, haematological indices showed significant (p < 0.05) differences in 
parameters such as mean corpuscular volume (MCV) ranging from 79.63 (T2) to 127.53 (T3), mean 
corpuscular haemoglobin (MCH) ranging from 45.88 (T5) to 140.55 (T2) and white blood count types 
MID ranging from 6.47 (T1) to 17.53 (T2) and granulocyte (GRAN) ranging from 6.43 (T7) to 28.90 
(T2) among treatments. The findings suggest that the inclusion of ADSM in broiler diets, particularly 
with vitamin supplementation, enhanced certain biochemical and haematological profiles, thereby 
contributing to improved poultry health and growth. Further research can adopt processing methods to 
mitigate the effects of antinutritional factors present in ADSM to improve its utilization in broiler 
diets. 
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INTRODUCTION  
The majority of an animal's dietary protein requirement is supplied by plant protein sources 
(Beski et al., 2015). However, presence of anti- nutrients or anti-nutritional factors (ANF), in 
such feed ingredients is one of the factors negatively affecting the feed quality (Erdaw and 
Beyene, 2018). Antinutrients or antinutritional factors are chemicals which have been evolved 
by plants for their own defence mechanism, among other biological functions and it reduces 
the maximum utilization of available nutrients especially proteins, vitamins, and minerals, 
thus preventing optimal exploitation of the nutrients present in a feed substance and 
decreasing the nutritive value (Gemede and Ratta, 2014). Some of these plant chemicals have 
been shown to be deleterious to health or evidently of benefit to human and animal health if 
consumed at appropriate amounts (Ugwu and Oranye 2006).  
 
The anti-nutritional factors in plants may be classified on the basis of their chemical structure, 
the specific actions they bring about or their biosynthetic origin (Aletor, 1999). Although this 
classification does not encompass all the known groups of anti-nutritional factors, Anti-
nutrients with heat-stable property which resist and can be maintained at high temperature 
are Phytic acid, Condensed Tannins, Alkaloids, Saponins; whereas, for antinutrients that fall 
in heat-labile group that are sensitive to standard temperature and lost at high temperature 
are lectins, Cynogenic Glycosides, Protease inhibitors, and Toxic amino acids (Thakur 2019).  
 
More often than not, a single plant may contain two or more toxic compounds, generally 
drawn from the two categories, which add to the difficulties of detoxification. According to 
Aletor (1993); Thakur 2019, there are several anti-nutritional factors that are very significant 
in plants used for human foods and animal feeds. Antinutritional factors in foods are 
responsible for the deleterious effects that are related to the absorption of nutrients and 
micronutrients which may interfere with the function of certain organs (Gemede and Ratta, 
2014). Most of these anti-nutritional factors are present in foods of plant origin. Thus, the 
presence of cyanogenic glycosides, enzyme inhibitors, lectins, tannins, alkaloids, and saponins 
in foods may induce undesirable effects in humans if their consumption exceeds an upper 
limit (Thakur et al., 2019). 
 
According to literatures like Saulawa et al. (2017), Some of the antinutritional factors present 
in A.digitata seed includes tannins, saponins, phytate, and alkaloids. This current study aimed 
at investigating the serum and haematological responses of broiler chickens fed Adansonia 
digitata seed meal with or without antioxidant vitamin supplementation. 
 
MATERIALS AND METHODS 
Study Area 
The study was conducted at the poultry unit of a private farm (K-Dorms farm) Tanke, Ilorin, 
Kwara State. Nigeria. 

Preparation of Test Ingredient (Adansonia digitata seed) 
Adansonia digitata seeds were collected in Ogbomosho, Oyo state. The fruits were harvested, 
and the seeds were manually separated from the pulp, the seeds were rinsed in ordinary water 
to completely get rid of the pulp and were then sun dried. After sun drying the seeds were 
hammer milled for the undecorticated seed while another portion of the seed had the seed 
coat removed during milling.  
 
Diets and bird management 
One-day-old Ross 308 chicks (n=175) were obtained from a commercial hatchery in Ibadan, 
Nigeria. The chicks were weighed and randomly distributed into 35-floor pens (1.50m2 each) 
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consisting of wood shavings spread to a depth of 6cm. the pens were randomly assigned to 
seven dietary treatments as shown in table 1; T1 -control (0%ADSM), T2 - 10% UADSM+ VitE 
(100mg/kg), T3 - 10% UADSM+ VitC (150mg/kg), T4 - 10% DADSM+ VitE (100mg/kg), T5 - 
10% DADSM+ VitC (150mg/kg), T6 - 10% UADSM+ VitE (100mg/kg)+ VitC(150mg/kg), T7 
- 10% DADSM+ VitE (100mg/kg)+ VitC(150mg/kg). Each dietary group was replicated five 
(5) times with five (5) chicks per pen. Feed was offered as mash and was prepared weekly. 
The proximate composition of the basal diet (Table 1) was determined according to the 
methods of AOAC (2000). The birds were vaccinated against bursa disease on days 7 and 14, 
and Newcastle disease on days 14 and 28. For the first seven (7) days, birds were kept at 34℃. 
Subsequently, the temperature was reduced by 3℃ per week until it reached 26℃, which was 
maintained till the end of the 6 weeks trial. The birds had ad-libitum access to water and feed 
throughout the feeding trial.    
 
Blood sampling and analysis 
At the end of the six-week feeding trial, blood samples were collected via brachial 
venipuncture into ethylenediaminetetraacetic acid (EDTA) and plain bottles. Haematological 
parameters were determined with Sysmex-K 1000 (Sysmex Corporation, Kobe, Japan). For 
Serum 5 milliliters of blood were collected into dry, clean centrifuge vials. Centrifuging the 
clotted blood samples at 1252 x g for 10 minutes resulted in the collection of clear serum, which 
was then refrigerated before being utilized for further analysis. Serum lipids were determined 
using enzyme-linked immunosorbent assay (ELISA) kit (ab65390, ABCAM, UK). Serum 
aspartate transaminase (AST) and alanine transaminase (ALT) were determined using 
Randox 
test kits (Randox Laboratories, WV, USA). 
 
Statistical Analysis 
The experiment followed a completely randomized design with seven replicates per 
treatment. Data were checked for normality and homogeneity of variance. Serum and 
Haematological data were subjected to a one-way analysis of variance (ANOVA) model using 
SAS (2004). Level of significance was P < 0.05. After a significant F test, differences between 
means were separated using Duncan multiple range test (Cilek and Tekin, 2005). 
 
Table 1: Composition of Experimental diet with or without antioxidant vitamin 
supplementation. 

Ingredients 
(kg) 

0% 10%UADSM
+VitE 

10%UADS
M+VitC 

10%DADS
M+VitE 

10%DADS
M+VitC 

10%UADS
M+VitE+Vi
tC 

10%DADS
M+VitE+Vi
tC 

Maize 55 55 55 55 55 55 55 

Soyabean 
Meal 

37.0 27 27 27 27 27 27 

ADSM 0 10 10 10 10 10 10 
Wheat offal 3.0 3.0 3.0 3.0 3.0 3.0 3.0 
Fish Meal 2.0 2.0 2.0 2.0 2.0 2.0 2.0 

Oyster shell 1.25 1.25 1.25 1.25 1.25 1.25 1.25 
DCP 0.5 0.5 0.5 0.5 0.5 0.5 0.5 
Methionine 0.25 0.25 0.25 0.25 0.25 0.25 0.25 

Lysine 0.25 0.25 0.25 0.25 0.25 0.25 0.25 
Premix 0.5 0.5 0.5 0.5 0.5 0.5 0.5 

Total 100 100 100 100 100 100 100 

ADSM: Adansonia digitata seed meal 
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RESULTS 
Serum biochemical indices of broilers fed Adansonia digitata seed meal with or without 
antioxidant vitamin supplementation 
The biochemical indices of broilers fed Adansonia digitata seed meal with or without 
antioxidant vitamin supplementation are presented in Table 2. There were no significant 
differences (p<0.05) across the treatments in all parameters observed for serum biochemical 
indices. Though not significantly different, numerically higher value of Alkaline phosphatase 
(ALP) was observed in T5, Creatinine in T3 and T6, Total protein (TP) and Globulin in T6, 
Albumin (Alb), Urea and Uric acid in T2.     
 
Haematological indices of broilers fed Adansonia digitata seed meal with or without 
antioxidant vitamin supplementation 
Haematological parameters of broiler chickens fed raw UADSM and DADSM with the 
inclusion of Vitamins C, E or both are presented in Table 3. There was a significant difference 
(p<0.05) in parameters like mid-sized white blood cells (MID), granulocyte (GRAN), mean 
cell volume (MCV), mean cell haemoglobin (MCH), mean platelet volume (MPV) and platelet 
large cell ratio (PLCR), all other haematological parameters observed were not significantly 
different. Haemoglobin (HGB) and packed cell volume (PCV) had numerically higher values 
in T5, and lowest values in T1. White blood cell (WBC) recorded higher numerical value in 
T2, and lowest value in T7. Red blood cell (RBC) had numerically higher value in T7 and the 
lowest in the control group (T1).  
 
Table 2: Serum biochemistry parameters of broilers fed Adansonia digitata seed meal with 
or without antioxidant vitamin supplementation 
Parameters  T1 T2 T3 T4 T5 T6 T7 SEM 
Alkaline 
phosphatase 
(IU/L) 

53.87 58.88 46.00 57.04 62.25 58.27 34.01 0.95 

Albumin 
(mg/dl) 

5.00 6.52 5.07 5.37 5.32 4.98 4.81 0.04 

Creatinine 
(mg/ml) 

0.55 0.23 0.64 0.23 0.57 0.64 0.39 0.05 

Urea (mM/l) 3.53 5.03 3.94 4.07 3.90 3.72 3.84 1.19 
Uric acid 0.267 0.302 0.266 0.268 0.265 0.260 0.262 0.09 
Total protein 
(mg/dl) 

11.89 13.31 12.77 13.07 14.04 13.58 13.43 0.43 

Globulin 
(mg/dl) 

5.39 5.62 7.23 7.12 7.75 8.99 8.77 0.45 

*a,b,c means bearing different superscripts along the same row are significantly different (p<0.05); SEM: standard 
error of mean 

 
Table 3: Haematological parameters of broilers fed Adansonia digitata seed meal with or 
without antioxidant vitamin supplementation 
Parameters T1  T2 T3 T4 T5 T6 T7 SEM 
WBC 
(x109/L) 

34.78 92.73 60.30 41.80 85.83 57.42 34.62 5.74 

LYM% 61.30 52.20 66.78 65.47 60.93 60.40 80.03 2.76 
MID% 6.47c 17.53a 16.57a 13.08ab 16.85a 10.18bc 8.80bc 0.55 
GRAN% 15.34ab 28.90a 16.65ab 21.45ab 22.22ab 19.08ab 6.43b 1.96 
RBC 
(x1012/L) 

2.41 4.74 4.12 7.73 8.25 5.04 9.95 0.89 

HGB (g/dl) 11.09 11.61 11.38 11.32 11.94 11.48 11.28 0.22 
PCV (%) 33.82 34.75 34.31 33.95 35.72 34.43 33.89 0.65 
MCV (fl) 88.18bc 79.63c 127.53a 114.08ab 100.03abc 86.00bc 104.87abc 3.12 
MCH (pg) 54.92b 140.55a 75.43ab 53.35c 45.88b 137.67a 132.38a 6.70 
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MCHC 
(g/dl) 

32.98 41.62 33.53 40.12 35.35 39.93 37.12 1.19 

RDWSD 35.12 34.98 35.57 25.75 36.97 37.47 36.88 1.12 
RDWCV (%) 13.05 14.62 14.63 15.42 15.73 13.92 13.15 0.32 
PLT (x109/L) 659.30 1073.30 935.80 646.00 1191.70 1139.20 920.00 10.23 
MPV (fl) 8.47bc 10.85abc 9.60abc 6.77c 13.20a 11.62ab 11.10ab 0.38 
PDW (%) 7.42 6.53 6.90 7.50 6.48 6.75 9.03 0.29 
PLCR (%) 23.97ab 48.35ab 39.68ab 14.90b 64.22a 58.15ab 38.30ab 4.24 
PCT (%) 0.88 1.66 0.97 0.54 1.54 1.25 2.01 0.24 

*a,b,c means bearing different superscripts along the same row are significantly different (p<0.05); SEM: standard 
error of mean; WBC: white blood cell, LYM: lymphocyte, GRAN: granulocyte, RBC: red blood cell, HGB: 
haemoglobin, PCV: packed cell volume, MCV: mean corpuscular volume. MCH: mean corpuscular haemoglobin, 
MCHC: mean corpuscular haemoglobin concentration, RDWSD: red blood cell volume distribution width-SD, 
RDWCV: red blood cell volume distribution width-CV, PLT: platelet, MPV: mean platelet volume, PDW: plate 
volume distribution width, PLCR: platelet large cell ratio, PCT: plateletcrit. 

 
DISCUSSION 
Serum biochemistry 
All biochemical parameters observed in this experiment were not significantly different 
(p>0.05). Higher numerical values were observed in treatments with vitamin C, E or both 
supplemented in their diets.  Serum protein contains only albumin and globulin (Panthania, 
2021). Proteins act as transport substances for vitamins, minerals, hormones, lipids and other 
materials (Polat et al., 2011). Also, In addition proteins help balance the osmotic pressure of 
the blood tissue (Polat et al., 2011). The albumin and globulin value for this experiment were 
higher at treatments with vitamins supplementation especially vitamin E, then the control 
treatment.  The range of albumin (5.00 - 6.52mg/dl) and globulin (5.39 - 8.99mg/dl) observed 
in this study is higher than a range of 1.63 - 2.47mg/dl albumin and 2.23 - 3.10mg/dl globulin 
reported by Imaseun and Ijeh, (2017) for broiler chickens fed diet supplemented with two 
sources of antioxidants as feed additives. Creatinine is a chemical waste molecule that is 
generated from muscle metabolism, normal range of blood creatinine is maintained by the 
kidney (Polat et al., 2011). The lower values (0.23 - 0.64) observed in this study could mean no 
muscular wastage in the animals especially maybe because of the age of the animals. Other 
parameters like ALP, urea and uric acid had varying values across the treatments. This result 
of no significant difference in all serum biochemical parameters across all treatments is in 
agreement with the work of Jameel (2018), for broiler chickens fed coriander and rosemary 
leaves, who also observed no significant difference (p>0.05) in all the biochemical parameters 
observed. 
 
Haematological components 
Dietary treatment affected haematological parameters as there was a significant difference 
(p<0.05) in parameters like MID, GRAN, MCV, MCH and PLCR observed. The WBC values 
obtained which was not significantly different (p<0.05) were within the range of 34.62 - 92.73 
and is higher than the range of 7.72-8.25 x 103/mm3 reported by Imaseun and Ijeh, (2017). The 
major role of WBC is defence; it rises in event of challenges it must fight (Basten, 2011). 
Therefore, the high values of WBC observed in this study suggests a possible nutritional stress 
because of the Antinutritional factors contained in ADSM. Packed Cell Volume (PCV) value 
had a range of 33.82 - 35.72 which is similar to the range of 24.25+2.80 - 31.50+13.13 reported 
by Adenkola and Angani, (2017) for broiler chicken fed ascorbic acid supplementation during 
the hot-dry season in southern guinea savannah. The observed PCV range is higher than 29.70 
- 30.93 reported by Imaseun and Ijeh, (2017). The RBC, HGB, MCHC and other haematological 
parameters observed for broilers in this study which were not significantly different did not 
present a definite trend to attribute the difference to dietary effects.  
 



Serum and Haematological Responses of Broiler Chickens Fed Adansonia digitata (BAOBAB) Seed Meal with or 
Without Antioxidant Vitamin Supplementation   

 

Z. O. Bello et al, DUJOPAS 11 (4c): 367-372, 2025                                                                                           372 
 

CONCLUSION AND RECOMMENDATION  
Broiler chickens in T3 (10% UADSM+ vit C) with vitamin C supplementation recorded 
optimum results in serum indices and haematological parameters. Thus, it can be concluded 
that inclusion of raw undecorticated ADSM at 10% with vitamin C supplementation can be 
recommended for use in broiler diet possibly because of the antioxidant property of vitamin 
C which has been reported in literatures to help ameliorate the effects of heat stress. Further 
studies may be conducted to access the growth indices as well as meat quality of chickens fed 
ADSM with or without vitamin C or E supplementation.  
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