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ABSTRACT
Twelve-week feeding trial was conducted to assess the effect of Mucuna pruriens leaf meal supplement on haemato-biochemicals and organ indices of grower pigs. Five dietary treatments containing 0, 100, 200, 300, 400g per kg feed were formulated and forty piglets (mean weight 18.4kg) and aged 56 days were allocated. Each treatment had eight (8) piglets with four (4) replicate giving two (2) piglets of one male and one female in each replicate. Haematological results depicted that some blood values PCV and lymphocytes differ significantly (P < 0.05) amongst treatments. RBC, Hb, MCH, MCV, MCHC and white blood cell were not (P > 0.05) influenced. Biochemical results showed that total protein, AST, HDL, urea and creatinine were not significantly (P > 0.05) impacted while values for ALT, cholesterol and glucose were significantly (P < 0.05) affected with ranges as 64.00 to 69.01U/L; 125.02 to 122.00mg/dl and 122.04 to 118.86mg/dl respectively. This depicts a decrease in cholesterol and glucose values with ingredient dose increment. Values for heart, liver, kidney, pancreas, spleen and gall bladder were significantly (P < 0.05) influenced while lungs and full intestine were not affected (P > 0.05) by the experimental diets. All the assayed indices were within the normal ranges as there were no clinical signs of ill-health observed. It is shown in this research that MpLM  may not pose health risks to the grower pigs and could neither be hypolipidemic nor hypoglycemic. Therefore, it could be used to supplement grower pigs diets without deleterious effect.
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INTRODUCTION
Assessment of haemato-biochemical qualities and its components is germane for the successful production of healthy livestock of which pigs occupy a prominent position. Amulu et al., (2023) observed that it is vital in assessing the extent of blood damage and diagnosing a variety of animal diseases.  Haemato-biochemical parameters can be used to account or accurately predict the physiological status of animals. Akintunde et al., (2021) posited that differences in the haematological parameters are often used to determine the body's condition and identify stress caused by nutritional, pathological, and environmental factors. Esonu et al. (2004) noted that haemato-biochemical components could also be useful in the monitoring of feed poisoning, especially in the case of feed ingredients affecting the blood and general health of livestock. Leukocytes (White blood cells) and their derivatives are prominently involved in the immune response synthesis, distribution and transit of antibodies as well as the body’s phagocytosis-based defense against foreign invaders (germs). Today, the use of unconventional feed materials has become imperative arising from the exorbitant prices of conventional feed ingredients which livestock farmers cannot economically afford if the production business must be profitably sustainable Adomeh et al. (2018). In some cases nowadays, by-products that ordinarily would have been thrown away by farmers attract some fees and the prices are gradually increasing with each passing day. Mucuna pruriens which is commonly called “Velvet Plant” is one of the nutritiously herbaceous plants found abundantly in many African countries especially in Nigeria (Iwegbu, et al., 2023). Contrarily, researchers have not fully explored and exploited this plant, which is gradually becoming prominent as a feed ingredient to determine the heamato-biochemicals and organoleptic effect on growing pigs.   
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MATERIALS AND METHODS
Experimental Site and Climate: The site of this research is the Piggery Unit of the Teaching and Research Farm of the Faculty of Agriculture of University of Delta, Agbor, Delta State, Nigeria. It is situated in the metropolitan city of Agbor in Ika South Local Government Area of the state. The climate in the study area shows the characteristics in tandem with sub-equatorial climate having an annual mean temperature of 27oC with an average annual rainfall of 2255mm (Hecter, et al., 2017).


Source of Ingredients
The experimental ingredient was sourced from the local university environment of Agbor while other ingredients such as maize, cassava, wheat offal, ground nut cake, salt, bone meal, premix (vitamin and mineral), lysine and methionine were sourced from JAPPAR Animal Feed Store Benin City, Edo State, Nigeria.
	 Figure 1: Nutrient Composition of Mucuna pruriens Leaf Meal (%).          


* Bronze = Nitrogen free extract; Blue – Crude protein; Burgandy = Water; Olive = Crude fibre; Cyan = fat; Violet = Ash.
Iwegbu et al., 2024
Experimental Animals and Design  
A total of Forty (40) crossbred Large White and Landrace piglets with mean weight of 18.4kg and aged 56 days were used for the experiment. They were purchased from a reputable piggery in Ogbolu, Delta State, Nigeria. Earlier the arrival of the animals, the house was cleaned and disinfected while the surroundings were adequately cleared to ward off dangerous animals. Condemned vehicle oil was sprinkled round the experimental site as a way of locally checking the invasion of soldier ants. It was laid out in a completely randomized design (CRD) while the study lasted for a period of twelve (12) weeks between the months of August and September, 2025. The forty (40) piglets were allocated to five (5) treatment diets. Each treatment had eight (8) piglets with four (4) replicate giving two (2) piglets of one male and one female in each replicate. An acclimatization window of 5 days was allowed prior the commencement of the study. The experimental animals were fed twice a day (morning and evening) while water was provided ad libitum.
Sample Preparation and Ingredients:
Forty (40) kilogram of the experimental ingredient (Mucuna pruriens) was harvested, rinsed and air-dried for twelve (12) days under prevailing room temperature (20-25oC). They were presumed dried after they were observed to be breaking; an indication that shows complete dryness. Thereafter, they were milled to powder form to pass through 0.5mm sieve. The experimental ingredients were formulated and graded into the following: 0, 100, 200, 300, 400g per kilogram feed supplied. The control diet (1) contained zero (0) experimental ingredient while diets 2, 3, 4 and 5 had 100, 200, 300, 400g/kg respectively. All the dietary treatments were formulated on weight equalization basis with the exception of the varying grades of the experimental ingredient. All ingredients used were manually and properly mixed using shovel to ensure uniformity across treatment diets.  
Table 1: Composition of Dietary Treatments
	Ingredients (%)
	TRMT 1
  0.00g
MpLM
	TRMT 2
  100g
MpLM
	TRMT 3
  200g
MpLM
	TRMT 4
  300g
MpLM
	TRMT 5
  400g
MpLM

	Cassava
	30.00
	30.00
	30.00
	30.00
	30.00

	Maize
	30.00
	30.00
	30.00
	30.00
	30.00

	Wheat offal
	16.00
	16.00
	16.00
	16.00
	16.00

	Ground nut cake
	20.00
	20.00
	20.00
	20.00
	20.00

	Bone meal
	3.00
	3.00
	3.00
	3.00
	3.00

	Vit./Min. premix
	0.25
	0.25
	0.25
	0.25
	0.25

	Methionine
	0.20
	0.20
	0.20
	0.20
	0.20

	Lysine
	0.20
	0.20
	0.20
	0.20
	0.20

	Salt
	0.35
	0.35
	0.35
	0.35
	0.35

	Total
	100.00
	100.00
	100.00
	100.00
	100.00

	Calculated:
ME (kcal/kg)
Crude protein (%)
Ether extract %
Crude fibre
	
3024.42
 22.14
 4.62
 5.05
	
3026.55
 22.63
 5.11
 5.85
	
3034.42
 22.74
 5.62
 6.35
	
3038.49
 22.98
 6.02
 6.81
	
3064.61
 23.04
 6.60
 7.01


* ME = metabolizable energy; TRMT = treatment; MpLM = mucuna pruriens leaf meal.



Data (Sample) Collection and Determination 
Data for haemato-biochemical indices were generated from twenty randomly selected experimental animals. Needles and syringes were used to get samples of blood and serum of grower pigs from the jugular veins on the last day (12th week) of the feeding trial. A set of samples were collected into a sterilized tube that contained ethylene diamine tetra acetic acid (EDTA) that is amply labeled as anti-coagulant for haematological assessment while another set of blood samples were set aside from the same animals into heparinised tubes for serum biochemical determination. The analyzed blood parameters were red blood cells (RBC), packed cell volume (PCV), Haemoglobin (Hb), Lymphocytes, Neutrophils, Monocytes and Eosinophils. Others include; the mean corpuscular volume (MCV), Mean corpuscular haemoglobin (MCH) and mean corpuscular haemoglobin concentration (MCHC) and were calculated. Coagulated blood samples were subjected to serum biochemical separation for the determination of total protein (Alanine amino transferase (ALT), Aspartate aminotransferase AST), Creatinine, Cholesterol and Highdensity lipoprotein (HDL) as described by Sirios (1995). Red blood cell, packed cell volume, white blood cell, haemoglobin were determined by Improved Neubuar after dilution and cyanometheamoglobin methods as described by Decie and Lewis (1991). While globulin was estimated by subtracting albumin value from serum total protein value as reported by Decie and Lewis (1991). 
Organoleptic assessment: At the end of the study, twenty (20) experimental animals; 4 per treatment and 1 per replicate were randomly picked and weighed. Thereafter, the selected animals were slaughtered, bled and properly eviscerated. All the visceral organs were carefully separated, weighed and recorded for data processing. They were calculated in relation to the average final weight (%) of the animal as:
     %   =    Final weight     x     100
                 Organ weight            1
This will suggest that the lower the percentage weight, the higher the raw data weight vice versa. 
Statistical Analysis: The data generated for haemato-biochemicals and organoleptic indices were subjected to a one-way analysis of variance (ANOVA) to determine the significance of treatment as described by SAS (1997) while Duncan Multiple Range Test was used to separate the means at 5% level of significant difference.


RESULTS AND DISCUSSION
Table 2 Effect of MpLM supplement on Performance Indices of Grower Pigs
	
Paramters
	TRMT 1
  0.00g
MpLM
	TRMT 2
  100g
MpLM
	TRMT 3
   200g
MpLM
	TRMT 4
  300g
MpLM
	TRMT 5
  400g
MpLM
	SEM 
  (±)

	Mean initial wt/pig (kg) 
	18.47
	18.47
	18.21
	18.46
	18.39
	0.08

	Mean final live wt/pig (kg)
	52.43b
	52.54b
	54.01a
	54.36a
	56.02a
	2.06

	Mean total live wt/pig (kg)
	33.96b
	34.07b
	35.80ab
	35.90ab
	37.63a
	2.14

	Mean weekly wt gain kg
	2.83
	2.84
	2.98
	2.99
	3.14
	0.85

	Mean weekly feed consumed kg
	12.44
	13.05
	13.89
	14.54
	14.93
	2.52

	Mean weekly CP consumed/pig 
	2.16
	2.22
	2.58
	2.98
	2.98
	0.91

	Feed conversion ratio
	4.40
	4.60
	4.66
	4.86
	4.75
	0.05


* Kg = kilogram, wt = weight, CP = crude protein, MpLM = mucuna pruriens; SEM = standard error mean.
Performance result as influenced by the supplementation of Mucuna pruriens leaf meal is summarized in Table 1 above. Average Initial weights of the animals suggested that they appropriately randomized as they had very little variations. There were significant (P < 0.05) differences on the mean final and total weight gain (kg) per pig. The result showed that the experimental ingredient impacted greatly on the two parameters as their values indicated they were dose related. The average final and total weights gain were comparatively low in the control diet and notably higher in diets containing the experimental ingredients. Result on these two indices aligns with findings of Odoemelan et al. (2013) on the effect of Ocimum gratissimum supplemented diets of broiler chickens. Mean weekly weight, mean weekly feed consumed, mean weekly crude protein intake and feed conversion ratio were not significantly (P > 0.05) affected though varied in their values. From the result on weekly feed intake, it is apparent that the test ingredient may have elicited more intestinal reaction that created appetite for more feed consumption and subsequent higher crude protein intake which may have influenced the outcome of weight gain. Values for feed conversion slightly varied across treatments. Though least (4.40) in control diet and higher in test ingredient diets, it not be said to be dose dependent as value (4.86) in diet 4 was higher than value (4.75) in diet 5. But could be inferred that feed conversion ratio (4.75) for treatment 4 is technically better.   




Table 3: Effect of MpLM supplement on Haematological Qualities of Grower Pigs 
	
Paramters
	TRMT 1
  0.00g
MpLM
	TRMT 2
  100g
MpLM
	TRMT 3
  200g
MpLM
	TRMT 4
  300g
MpLM
	TRMT 5
  400g
MpLM
	SEM 
 (±)

	Packed Cell Volume (%)
	45.80b
	45.83b
	46.87a
	47.46a
	47.88a
	0.16

	Red Blood Cell (x1012/L)
	5.33
	5.43
	5.43
	5.54
	5.76
	0.06

	Haemaglobin (g/dl)
	14.80
	14.87
	15.67
	15.87
	16.00
	0.43

	MCH (pg)
	29.40
	30.00
	30.08
	31.01
	31.55
	0.41

	MCV (fl)
	87.20
	87.20
	87.43
	88.00
	88.04
	0.49

	MCHC (%)
	33.17
	33.44
	34.87
	35.07
	35.54
	0.10

	White Blood Cell (x1012/L)
	15.25
	15.27
	15.28
	15.27
	15.28
	0.07

	Lymphocytes (%)
	61.60b
	62.47b
	62.77ab
	63.32a
	63.59a
	0.11

	Neutrophils (%)
	34.30ab
	34.38ab
	35.25a
	35.55a
	36.64a
	0.38

	Monocytes (%)
	2.00
	2.02
	2.05
	2.05
	2.06
	0.02

	Esinophils (%)
	0.48
	0.50
	0.50
	0.49
	0.50
	0.03


* MCH = mean corpuscular haemoglobin; MCV = mean corpuscular volume; mean corpuscular haemoglobin concentration; TRMT = treatment; MpLM = mucuna pruriens; SEM = standard error mean 
The haematological responses of grower pigs to diets of graded levels of Mucuna pruriens leaf meal diets is clearly depicted in Table 2 above. The results indicated that there exist significant (p < 0.05) differences in the values of haemotological levels and some white blood counts such as lymphocytes and neutrophils of the control animals and those animals placed on test ingredient. The packed cell volume (PCV) parameter had better values in the experimental diets which appeared to be dose dependent as it ranges progressively from diet 2 to diet 5 (45.83, 46.87, 47.46 and 47.88 respectively). Other parameters assayed did not reveal statistical significant (p > 0.05) difference across treatments though the values were closely related. Findings in this research align with the result of Olajide et al. (2021) and Amaefule et al. (2020) on the effect of Moringa oleifera on haematology of grower pigs though with slight differences in values of some indices. Haemaglobin levels ranged progressively from 14.80g/dl in the control treatment to 16.00g/dl in diet 5 with 400g MpLM. It therefore indicated that the test ingredient was beneficial and improved the blood values of the animals. This assertion was corroborated by the findings of Effriam et al. (2000) who reported dose related effect on the haemoglobin of broiler finisher chickens. It could therefore be observed from this result that the test ingredient did not negatively alter the haematological value ranges which could be indicative of the presence infection/disease.   This suggested that the Mucuna pruriens leaf meal diets were not harmful to the experimental animals.    
 Table 4: Influence of MpLM supplement on Serum Biochemical Indices of Grower Pigs
	
Paramters
	TRMT 1
  0.00g
MpLM
	TRMT 2
  100g
MpLM
	TRMT 3
  200g
MpLM
	TRMT 4
  300g
MpLM
	TRMT 5
  400g
MpLM
	SEM
 (±)

	Total Protein (g/dl)
	7.12
	7.46
	8.88
	8.97
	9.76
	0.64

	ALT (U/L)
	64.00cd
	65.04c
	65.78c
	67.00b
	69.01a
	0.81

	AST (U/L)
	124.55
	124.60
	124.66
	125.75
	126.03
	1.08

	Creatinine (mg/dl)
	0.38
	0.40
	0.40
	0.43
	0.48
	0.01

	Urea (mg/dl)
	57.70
	57.57
	57.62
	58.02
	58.35
	0.07

	Cholesterol (mg/dl)
	125.02a
	124.85a
	124.76a
	122.54b
	122.00b
	0.10

	HDL (mg/dl)
	19.95
	20.08
	19.76
	20.54
	19.79
	0.09

	Glucose (mg/dl)
	122.04a
	122.00a
	120.09b
	120.00b
	118.86c
	0.75


* ALT = alanine amino transferase; AST = aspartate amino transferase; HDL = high density lipoprotein; TRMT = treatment; MpLM = mucuna pruriens; SEM = standard error mean
Table 3 above contains reports on the serum biochemical parameters of the experiment. Total protein values were not statistically significant (P > 0.05) but vary in tandem with the dose of the experimental ingredients. This showed the potentiality of the ingredient to support serum protein which is also a necessity for the wellbeing of the animal. Abonyi et al. (2016) Joseph (2023) in their various report highlighted the nutritional values of most African herbaceous plants and noted that they could be viable alternatives to conventional feedstuff if properly harnessed. Result on the alanine amino transferase (ALT) also trended in tandem with the serum total protein in terms of progressive value ranges and was significantly (P < 0.05) influenced by the experimental treatment. In sharp contrast, serum cholesterol and glucose were more significant (P < 0.05) in the control and at a lower dose (100g) of MpLM in diet 2. Values on this parameter may suggest that animals on the test ingredients had significantly (P < 0.05) reduced cholesterol and glucose levels which indicated that the experimental diets were neither hypolipidemic nor hypoglycemic. It corroborated with the findings of Onyemelukwe et al. (2025) and Iwegbu et al. (2024) on the use of Gongronema latifolia leaf meal in rabbits and Mucuna pruriens leaf meal in broiler diets. Result on creatinine revealed that their values were very low which depicted that that test ingredient was not harmful hence high value level (above 1%) may result in tissue damage. Harr (2002) noted that creatinine is the biomarker of protein metabolism which is usually low in most animals. Its high levels could be attributed to feed, activity, excessive protein intake, kidney failure, dehydration and certain medications. The high density lipoprotein (HDL) was not significant (P > 0.05) and consistent in value. This parameter may not have been influenced by the treatment diets though they appeared in staggering values. HDL is a good fat in the animal’s body hence it checkmates the negative effect of low density lipoprotein (LDL).         
Table 5: Effect of MpLM supplement on Organoleptic Qualities of Grower Pigs 
	
Paramters 
	TRMT 1
  0.00g
MpLM
	TRMT 2
  100g
MpLM
	TRMT 3
  200g
MpLM
	TRMT 4
  300g
MpLM
	TRMT 5
  400g
MpLM
	SEM
 (±)

	Ave. final live wt/pig (kg)
	52.43b
	52.54b
	54.01a
	54.36a
	56.02a
	2.06

	Heart % 
	35.36bc
	36.05b
	36.37b
	37.28a
	38.35a
	0.32

	Liver % 
	20.78b
	21.27b
	21.90b
	21.64b
	38.67a
	0.28

	Kidney %
	31.90ab
	31.75ab
	33.34a
	33.61a
	34.34a
	0.23

	Lungs %
	30.09
	30.61
	30.78
	32.14
	32.41
	0.19

	Pancreas % 
	34.50c
	34.84c
	36.68b
	36.07b
	38.39a
	0.30

	Spleen % 
	40.41b
	39.38b
	42.32a
	40.70b
	43.42a
	0.08

	Gall bladder %
	65.28b
	66.47b
	69.86a
	68.25ab
	70.05a
	0.52

	Full Intestine %
	2.57
	2.58
	2.68
	2.70
	2.78
	0.04


* SEM = standard error mean; TRMT = treatment; MpLM = mucuna pruriens; g = gram; cm = centimeter; Ave = average; wt = weight..
The result on the internal organs of grower pigs fed Mucuna pruriens leaf meal (MpLM) diets is presented in Table 4. Assayed organ characteristics such as the percentage heart, liver, kidney, pancreas, spleen and gall bladder indicated significant (P < 0.05) difference while the lungs and full intestine showed no significant (P > 0.05) difference. Animals placed on experimental diets were better in values recorded across treatments compared to those animals maintained in the dietary control treatment. This may suggest that the ingredient used for the feeding trial was highly impactful on the organ indices as corroborated by Amulu et al. (2023) who emphasized the effect of most herbaceous plants around our African vicinities and levels in interaction between animal’s internal environments. This research result on the kidney opposes the findings of Akintunde et al. (2021) as they reported no significant (P > 0.05) difference. Research findings of Chisoro et al. (2025) support the result of this research on full intestine and lungs percentage. They did not record significant (P > 0.05) difference on these parameters though they had varied but comparable values.   

CONCLUSION
Results of the study showed that Mucuna pruriens leaf meal (MpLM) diets may not pose health hazards to the grower pigs as clearly depicted by normal ranges of haemato-biochemical indices which was also neither hypolipidemic nor hypoglycemic on the experimental diets. The internal organs of the animals were all normal with their appropriate ranges. Mucuna pruriens leaf meal could therefore be used to supplement grower pigs diets without deleterious effect.
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