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Abstract 

This study examined the effects of toasting on  the nutritional values of raw Mucuna pruriens seeds 

meal and its effects on some limiting anti-nutritional factors present in  Mucuna pruriens seed for 

possible consideration as replacement for plant protein source in the diet of cultured fish. Two 

groups of diet, one group was toasted velvet bean meal while the other group was raw velvet bean 

meal were analysed for proximate composition and antinitritional factors. The toasting Process 

resulted in increase in protein from 29.83±0.10 to 35.13±0.04, also there was increase the crude 

lipid and ash content values when compared with the raw. While there were reductions in crude 

fibre, NFE and anti-nutritional factors of processed seeds. It was recommended that processing of 

Mucuna pruriens seeds by toasting could make it safe for use in fish and animal feed production. 

Introduction 

Mucuna pruriens also known as Velvet beans is a wild leguminous plant with a wide range of 

benefits ranging from  food benefits, feed (forage and seeds), environmental services to medicinal 

use. The young leaves, pods and seeds are edible and used in several food recipe like roasted beans, 

coffee substitute, cooked beans and vegetables. (Eilittä et al., 2003). Being a cover crop it provides 

fodder and green manure, it could beused used to control some stubborn weeds like Rottboellia 

cochinchinensis and Imperata cylindrica  and also serve as an ornamental species (Wulijarni-

Soetjipto et al., 1997).  

Mucuna pruriens is also well known for it's wide range of medicinal and all around beneficial 

properties. The main medicinal effects attributed to Mucuna pruriens come from the seeds, but the 

pod and its hairs and the plant's roots are also used in herbal preparations. The pods is used to treat 

snake bite in India and West Africa (Siddhuraju et al., 1996; Aguiyi et al., 1999).  Mucuna pruriens 

seeds have been widely used to build fertility in men (Increases semen volume, sperm count and 

sperm motility), treats leucorrhoea (vaginal discharge), menorrhagia (excessive menstrual 

bleeding) and spermatorrhoea (involuntary ejaculation).  Other uses include building of muscle in 

those who are weak; increase lactation in women when breastfeeding and prevention or lowering 

of the effects of poisonous snake bites. Mucuna pruriens seeds contain  amino-acid L-dopa used 

for treatment of Parkinson’s diseases, it has also been used as a uterine stimulant (Amin et al., 

1996; Lorenzetti et al., 1998). It is also very effective in treatment of depression, insomnia and 

generally deepens sleep. The hairs on the mucuna pod are used to treat several species of parasitic 

worms (excluding tapeworms). 
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In additional to the nutritional and medicinal values other economic importance associated with 

Mucuna pruriens are: its fast growing rate with good yields; its ease of establishment; great 

resistance to pests and diseases and improvement soil fertility. It can also be used to make high 

quality hay and concentrate feed due to its high digestibility, crude protein (33%) and mineral 

contents. ( Amin et al., 1996).  

However, presence of toxic and anti-nutritive compounds e.g L-3,4-dihydroxyphenylalanine  (L-

DOPA), antitrypsin factors, tannins, and cyanide in seed have limited the use as food and feed for 

fish and monogastric animals. Low palatability of foliage, lack of adaptation to very acidic and 

low fertility soils and presence of stinging hairs on its pods that resulted to itching which makes 

handling difficult when dry, could further limit the use of  Velvet beans. 

A range of Anti-nutritional and potentially toxic factors that have been reported in Mucuna seeds 

include: antitrypsin factors, tannins, and cyanide (Ravindran and Ravindran, 1988; Pugalenthi et 

al., 2005), anticoagulants (Houghton and Skari, 1994), analgesic, antipyretic, and anti-

inflammatory factors (Lauk et al., 1993), and others (Olaboro et al., 1991). L-3, 4- 

dihydroxyphenylalanine (L-DOPA), a potentially neurotoxic agent, is found in relatively large 

amounts in Mucuna seeds (Bell and Janzen, 1971; Daxenbichler et al., 1971).  

Despite its toxic properties, various species of Mucuna are grown as a minor food crop. Raw Velvet 

bean seeds contain about 27% protein and are rich in minerals (especially K, Mg, Ca, and Fe; 

Olaboro 1991). The use of Mucuna spp. as minor food crops has also been reported in Ghana, 

Mozambique and Nigeria (Infante et al., 1990). There are evidences that velvet bean seeds can be 

fed to animals to supplement their diet without apparent problems by reduction or removal of anti-

nutritional factors in feeds using different processing methods which make it safe for use in fish 

and animal feed production.  

Different processing methods have been devised to remove or reduce the concentration of these 

anti-nutritional factors. Legumes represent a major source of nutrients, including valuable but 

incompletely balance protein. The nutritive value of legumes depends upon the processing 

methods, presence or absence of antinutritional or toxic factors and possible interaction of nutrient 

with other food components. 

Toasting process denatures and destroys antinutritional factors and other nutrients are also 

susceptible. The antinutritional trypsin inhibitor is a major concern, as it binds to and inactivates 

digestive enzymes. Digestion is reduced and the animal that eats the meal attempts to produce 

more enzyme to make up for the excreted loss. As these digestive enzymes are rich in sulfur amino 

acids, a methionine deficiency occurs and growth is affected (Swick, 2002). Some other 

advantages which  make toasting worth considering are: it improves palatability, increases energy 

density, destroys the urease enzyme, improves carbohydrate digestibility and improves storage. 

Thermal treatments such as toasting have attracted significant research attention in recent years. 

Studies consistently demonstrate that toasting alters both the proximate composition and anti-

nutrient profile of velvet beans, with implications for nutritional quality, safety, and suitability for 

livestock and aquaculture applications. 

http://www.tropicalforages.info/key/Forages/Media/Html/glossary.htm#soil%20fertility
http://www.tropicalforages.info/key/Forages/Media/Html/glossary.htm#hay
http://www.tropicalforages.info/key/Forages/Media/Html/glossary.htm#palatability
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Across multiple investigations, toasting has been shown to increase crude protein  Okomoda and 

Tiamiyu (2017) observed significantly higher crude protein and improved nutrient density in 

toasted Mucuna utilis compared to raw seeds, supporting earlier findings on the beneficial effects 

of heat treatment on legume matrices. Similarly, Shehu et al. (2022) reported increases in crude 

protein, ash content, and nitrogen-free extract following toasting, attributing these changes to both 

water loss and partial breakdown of structural carbohydrates. Toasting also tends to reduce crude 

fiber, likely through thermal degradation of cellulose and hemicellulose components. 

Reduction of anti-nutritional factors is another major benefit associated with toasting Dan-Ologe 

et. al (2025), Ilesanmi et. al (2025), Ilesanmi et. al (2024) and Ilesanmi et. al (2025). Several 

authors, including  Ezegbe et al. (2023) and Boniface et al. (2024), found significant decreases in 

tannins, phytates, and trypsin inhibitors following thermal exposure. These heat-labile compounds 

readily degrade at typical toasting temperatures (120–160 °C), resulting in improved digestibility 

and nutrient bioavailability. Feeding trials involving guinea pigs (JVRA, 2021) and poultry (Shehu 

et al., 2022) further demonstrated enhanced feed intake, palatability, and digestibility when toasted 

velvet bean meal was included, reinforcing the practical value of this processing technique. 

Despite these advantages, the literature consistently highlights the limitations of toasting as a 

stand-alone detoxification method. In almost all reviewed studies, L-DOPA reduction through 

toasting alone was modest, typically in the range of 20–35%, far below the threshold required for 

safe inclusion in most monogastric diets. Ezegbe et al. (2023) emphasized that toasting whole 

seeds is particularly ineffective, as the intact seed coat shields the cotyledons from effective heat 

penetration. Cracking or milling the seeds prior to toasting improves L-DOPA reduction but still 

does not achieve above 80% decrease observed with combined methods such as soaking, boiling, 

fermentation, or alkaline extraction. Recent advances reported by Nyiranshuti et al. (2025) and 

other emerging studies continue to reinforce that integrated processing approaches outperform 

toasting alone in detoxifying Mucuna. 

Moreover, excessive toasting especially at higher temperatures or prolonged durations can lead to 

nutrient degradation. Some studies report decreased ether extract (fat content), possible 

impairment of amino-acid availability due to Maillard reactions, and minor losses in heat-sensitive 

vitamins. These findings underscore the need to optimize toasting parameters to balance nutrient 

retention with anti-nutrient reduction. 

Researches available on toasting as a valuable preliminary processing technique that enhances the 

nutritional profile, reduces several key anti-nutrients, and improves feed acceptability of velvet 

beans are limited for mono-gastric animals like fish. Hence, this study investigated the effect of 

toasting on the nutritional value of velvet beans for potential use in the diet of Oreochromis 

niloticus fingerlings.  

Methodology 

The Mucuna pruriens seeds used in this study were of the variety Mucuna pruriens utilis. They 

were procured from the International Institute of Tropical Agriculture (11TA). 20kg of which were 

divided into two batches one batch (10kg) was subjected to processing method (toasting) and the 

second batch was left unprocessed. The unprocessed seeds were dehulled and milled into 

powdered form, packed into a cellophane bag and labelled raw and stored for chemical analysis. 
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The processed seeds were toasted following the method described by Ukachukwu and Obioha, 

2007  at 80oc for 15minutes  until the seed became crispy, with an aroma of toasted bean and the 

colour changed from cream to brown. The seed coat of the toasted seeds were removed then milled 

in a hammer mill machine into powdered form and stored for chemical analysis.  

 

The proximate composition of the raw and processed Mucuna pruriens seed meal were 

determined. The moisture contents were determined by drying samples into a constant weight in 

an oven. This was repeated until a decrease in weight between successive weighing did not exceed 

0.05 mg of the sample (fresh weight basis).  Loss in weight was reported as moisture content. 

Protein content was determined by kjeldahl method, Crude lipid in each sample was extracted with 

petroleum ether following automated method using Soxtec System (HT6 Model).  Each sample 

was defatted with petroleum ether using Soxhlet System as described for crude fat. Ash content  

and the Nitrogen Free Extract were determined by subtracting the sum of moisture, ash, crude 

protein, ether extract, and crude fibre from 1000. (AOAC, 1990) 

The anti nutritional factors determined include: Tannin contents using method described by AOAC 

(1990). Phytic acid by the modified method of McCance et al. (1979), the total oxalate content by 

the modified method of Abeza et al. (1968) and Crude saponin content was by the modified method 

of Khalil and El-Adawy (1994).  

Essential amino acid profile of the samples were analysed using the method described by Benitez 

(1989).  

Results and findings  

Table 1: Proximate Composition (%) and gross energy (KJ/g) of raw and toasted  M. pruriens 

Seed Meal (MSM) 

Proximate composition Raw Toasted 

Moisture content  4.50 ± 0.02 a 3.83 ± 0.03 b 

Crude protein  29.83±0.10 b 34.95±0.06 a 

Crude lipid  5.09 ± 0.06 b 9.67±0.04 a 

Crude fibre  7.34± 0.02 b 8.65± 0.04 a 

Ash content 3.75± 0.03 b  6.84± 0.04 a 
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Nitrogen free extract  49.49± 0.06 a 36.06±0.05 b 

Gross Energy  18.81±0.098b 19.75± 0.069a 

 

The proximate composition of raw and processed M. pruriens seed meal is presented in Table 1 

Generally the results showed that processing (toasting) affected the proximate composition of M. 

pruriens seed meal. The moisture content (4.5%) in raw M. pruriens seed meal was significantly 

(p<0.05) reduced in toasting (3.83%). The crude protein contents (29.83%) of raw M. pruriens 

seeds meal significantly (p<0.05) increased (34.95%) in toasted sample. Toasting  significantly 

(p<0.05) improved crude lipid content (9.67%)  over raw M. pruriens meal (5.09%). The crude 

fibre was higher (8.65%) in the toasted M. pruriens seed meal and lower                                                      

(7.34%) in the raw meal. The ash content was also higher (6.84%) in the toasted M. pruriens seed 

meal and lower (3.75%) in the raw meal. Nitrogen free extract was however lower  (36.06%) in 

the toasted M. pruriens seed meal than in the raw (49.49%). The calculated gross energy content 

of the M. pruriens seed meal  was higher for toasted (19.75 KJ/g) than for the raw (18.81 KJ/g). 

This values represent a significant  increase in the gross energy content of  the raw M. pruriens 

seed meal. 

Table 2: Essential Amino Acid Composition (g/100g protein) of Raw and Toasted  M. 

pruriens seed meal. 

 

Table 2 

shows the 

amino 

acid 

profile of 

the raw 

and 

toasted 

M. 

pruriens 

seed 

meal. 

Lysine 

and 

methionine, the two limiting amino acids in plant proteins were generally higher (7.43mg/g, 

1.49mg/g) in the toasted than in the raw (5.80mg/g, 1.16 mg/g) M. pruriens seed meal. These 

values represent an increase over raw M. pruriens seed meal. Threonine, Histidine, Isoleucine, 

Leucine, Phenylanine, Valine, Arginine were also of higher values in the toasted M. pruriens seed 

Essential Amino acid Raw Toasted 

Histidine 2.01 2.50 

Isoleucine 3.96 4.98 

Leucine 6.68 8.36 

Lysine 5.80 7.43 

Methionine 1.16 1.49 

Threonine 8.72 10.86 

Phenylanine 0.72 0.89 

Valine 4.48 5.38 

Arginine 5.03 5.39 



 

                                                                                                 ISSN 1118-1364  

International Journal of Science Education 
Volume 19, Number 1, March 2026, https://nigerianjournalsonline.org/ 

 

103 

International Journal of Science Education, School of Science Education, Federal College of 

Education, Abeokuta 

meal. Tryptophan could not be measured with the procedure used in the present study because of 

its destruction on acid hydrolysis. 

Table 3: Anti-nutritional composition (mg/g) of  toasted and raw M. pruriens seed meal. 

Anti-nutritional Factor Raw Toasted   

Tannin 0.0588±0.001 a 0.0586± 0.002 a 

Oxalate 9.09 ± 0.055 b 13.51± 0.052 a  

Saponin 16.239±0.003 b 16.670± 0.015 a 

Phytate 58.50± 0.047 a 37.08± 0.000 b 

 

Table 3 shows the antinutritional compound assayed in M. pruriens seed meal; these included 

tannin, oxalate, saponin, and phytate. The antinutritional factors of raw M. pruriens seed meal  

were generally affected by the  processing method. Toasting significantly reduced oxalate, Saponin 

and Phytate content (9.09mg/g, 16.24mg/g, 58.50mg/g)  of raw M. pruriens seed meal 

respectively. The tannin content was also reduced. Toasting resulted in the enhancement of the 

nutritive value of the raw Mucuna pruriens seed meal. The proximate composition of raw Mucuna 

pruriens seed meal was similar to those reported in previous studies (Ogunji et.al., 2003; Mugendi 

and Njagi, 2010);  

 It has been established that toasting brings about numerous biochemical, nutritional and 

organoleptic changes in raw materials, one of these changes include breakdown of constituents. 

Increase in protein content of toasted  M. pruriens could be due to the concentration of other 

nutrients consequent of water loss to dry thermal treatment. The reduction in tannin level 

consequent upon heat treatment employed in the present study may be as result of heat degradation 

of tannin molecules or formation of insoluble complexes as explained by Van der Poel et.al., 

(1991). Decrease in Phytic acid content of toasted meal may be as a result of the formation of 

insoluble complexes between phytate and other components such as phytate protein and phytate 

mineral complexes. 

The nutritive value of protein depends primarily on its amino acid profile and their bioavailability 

(Oshodi et.al., 1999). The amino acid profile of the raw and toasted Mucuna pruriens seed meal 

used in the present study were similar to those of other common tropical grain legumes 

(Vadivolend Jonadbian, 2000). The increase in essential amino acids content observed in this study 

might be attributed to the breakdown and degradation of some other amino acids. This result agrees 

with the work of  Saleh and El Adawy (2006) and Khattab et.al., ( 2009). The unusually high lysine 

content could be as a result of overestimation occasion by Millad reaction non enzymatic 

browning, in which lysine react with non reducing sucrose to produce indigestible brown polymer 

known as lysine ( Porres et.al., 2002). Desulphuration, transamination and deamination reaction 

have been reported to be responsible for change in amino acid profile of processed meal.  
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The conclusion that can be derived from this study is that toasting processing methods affect the 

nutrient composition and antinutritional factors content of M. pruriens seed meal in different ways. 

It also resulted in products with higher crude protein content and better amino acid profile than the 

unprocessed M. pruriens seed meal and could produced be utilized in fish and and animal feed.  
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