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Abstract: Legumes are some of the low–priced sources of protein–rich foods that have been found important in 

alleviating protein malnutrition especially in developing countries. Amino acids are the basic structural building 

units of proteins. They form short polymer chains called peptides or polypeptides which in turn form structures 

called proteins. The most common methods of determining nitrogen in foods are Kjeldahl, Formol titration, Dye–

binding, Lowry, Biuret and Spectroscopic methods while amino acid composition is usually determined using ion–

exchange chromatography on hydrolyzed and derivatized protein in food material. Crude protein and amino acid 

composition of some Nigerian leguminous seeds were critically reviewed in this write up. The selected legumes are; 

Cajanus cajan, Glycine max, Vigna unguiculata, Arachis hypogea, Vigna subterranea, Kerstingiella geocarpa, 

Sphenostylis sternocarpa, Phaseolus coccineus, Phaseolus lunatus, Citrulus vulgaris and Phaseolus vulgaris. The 
review shows that the protein content of legumes varies between 11.6 – 52.6%. The most abundant amino acids are 

glutamic and aspartic acids. The total essential amino acids (TEAA) range between 41.28 – 68.85%, total non–

essential amino acids (TNEAA) range between 31.50 – 58.72% and total acidic amino acids (TAAA) between 14.30 

– 40.47% for all the legumes reviewed. Generally, leguminous seeds are good sources of most of the essential amino 

acids therefore they are highly suitable for the fortification of cereal products mostly used as weaning foods for 

children in most African countries. 
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Introduction 

Protein is the principal component of all living cells 

and is practically important in all aspects of cell 
structure and functions [1]. Proteins are large group 

of organic molecules that are essential to the structure 

and functioning of all living things. A typical protein 

is a large molecule consisting of one or more long 

chains of amino acids that are folded and twisted into 

complicated shapes adapted to the specific job that 

each performs [2]. In addition, some proteins contain 

small quantities of sulphur, phosphorus and minerals. 

Plants have the ability to synthesis proteins from 

inorganic nitrogen sources such as ammonia, nitrate 

and nitrite. Thus, all animal life either directly or 
indirectly depends on plants to satisfy its protein 

needs [3]. 

 

In addition to being components of foods, proteins 

are involved in greater variety of functions than any 

other type of molecules in life. Some proteins 

function as biocatalysts (enzymes) which catalyze 

chemical reactions [4] and hormones to regulate 
chemical reactions in the body. Life processes, such 

as growth, digestion and metabolism, excretion and 

conversion of chemical energy to mechanical 

energy/work are all controlled by enzymes and 

hormones [1]. Proteins are transport agents. Blood 

plasma proteins and haemoglobin regulate the 

osmotic pressure and pH of the body fluids. 

Antibodies, the natural defence agents against 

invasion of foreign substances (microbes) that cause 

various diseases, are proteins [5]. 

 
Amino acids are the building blocks of protein. An 

amino acid is any molecule that contains both amino 

and carboxylic acid functional groups. Their value as 

biological building blocks stems from the fact that 

amino acids can join together into long chains by 
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forming amide bonds between the NH2 of one amino 

acid and the COOH of another [6]. For classification 

purposes, chains with fewer than fifty amino acids 

are often called peptides while the term protein is 

reserved for larger chains. 
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The twenty common amino acids can be classified as 

either neutral or acidic or basic depending on the 

structure of their side chain. Fifteen of the twenty 

have neutral side chains, two (aspartic and glutamic 

acids) have an extra carboxylic acid function in their 

side chains, and three (lysine, argnine and histidine) 

have basic amino groups in their side chains. All 

twenty of the amino acids are necessary for protein 
synthesis, but humans can synthesis only ten of the 

twenty. The remaining ten are called essential amino 

acids because they must be obtained from dietary 

sources [6]. Failure to include an adequate dietary 

supply of these essential amino acids can lead to 

deficiency diseases [7]. In acid solution at low pH, an 

amino acid is protonated and exists primarily as a 

cation. In basic solution at high pH, an amino acid is 

deprotonated and exists primarily as an anion. Thus, 

there must be some intermediate pH at which the 

amino acid is exactly balanced between anionic and 
cationic forms and exists primarily as the neutral, 

dipolar Zwitterions. This pH is called the amino acids 

isoelectric point. 
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The legume seeds or pulses are second only to the 

cereals as a source of human food providing much 

needed proteins. They play an important role in the 

acceptability of monotonous diets in many parts of 

the world [8]. The legumes refer to the edible seeds 

of leguminous plant belonging to the leguminosae 

family. The ones used as food can be divided into 

two groups; the pulses and oilseeds. Pulses are the 
derived edible seed of cultivated legumes such as 

peas, beans and lentils. The second group, the 

oilseeds consist of those legumes used primarily for 

their oil content which may be extracted by pressing, 

thermal or solvent extraction. Examples are 

groundnut, gourdseed and soybeans [9, 10]. The 

efforts geared towards research on legumes are 

predicated on the fact that legumes have been 

established to be cheap but abundant sources of 

protein [11–16]. Therefore, this paper aims at 

reviewing critically published works on proteins and 

amino acid composition of some common legume 

foods found in Nigeria as dietary sources of proteins. 

 

Common Legume foods Grown in Nigeria 

Pigeon pea (Cajanus cajan L.) is a member of the 
Papilonidacea (Leguminacea). It is a deep rooted 

drought resistance perennial shrub grown throughout 

the world under different climatic and cultural 

conditions [17, 18]. In Nigeria, the plant has been 

listed as one of the underutilized legumes with broad 

potentials [19–22]. Several clinical studies have 

revealed the potential use of pigeon pea seed as 

melanin based in the dietary management of diabetes 

mellitus and cardiovascular diseases [23]. In Nigeria, 

the plant has recently been exploited for biscuit 

making [24]. 

 
Soybeans (Glycine max L.) is a leguminous plant of 

pulse family and a native to the tropical and warm 

temperate regions of the orient, where it has been 

cultivated as a principal crop for at least 5000 years. 

There are 2,500 varieties in cultivation. It is usually 

grown in the northern part of Nigeria. Soybeans are 

grown primarily for their protein content and 

secondarily for their oils [25–26]. 

 

Cowpea (Vigna unguiculata L.) is an important food 

legume in Africa and South–East Asia. It is thought 
to have originated from central Africa and is now 

grown in many parts of the tropics like West Africa, 

India and central Africa [27]. Cowpea is the most 

widely grown and distributed legumes in Nigeria. 

The chemical composition of cowpea is similar to 

that of most edible legumes. It contains about 24% 

crude protein, 62% carbohydrate and minute amount 

of other nutrients [28]. Various types of products are 

traditionally produced from cowpeas by soaking, 

dehulling, grinding, boiling or frying. It can be made 

into paste and fried or streamed to give “akara”, 

“moi–moi” and “ekuru” in Southwest, Nigeria [29–
32] 

 

Groundnut (Arachis hypogeal L.) is a species in the 

legume family Fabacea, native to South America 

[33]. It is an annual herbaceous plant growing up to 

30 – 50 cm tall. Groundnuts grow best in light, sandy 

loam soil. Greater percentage of the annual 

production of groundnuts is produced from the 

northern part of Nigeria. There are many ways of 

preparing groundnuts for direct consumption by 

roasting or boiling or, for native dishes by 
fermentation roasting and homogenizing. 

 

Bambara groundnut (Vigna subterranea L.) is one 

of the rural Africa’s most popular grain legumes, 

ranking third in importance after groundnut (Arachis 

hypogaea L.) and cowpea (Vigna unguiculata L. 

Walpers) in sub–Saharan Africa [34–35]. It appears 
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to have evolved in the savannas probably in West 

Africa and its compact habit seems to be an adoption 

to growing in hot, windy environment [10]. Different 

varieties of bambara groundnut are grown in the 

middle belt and northern parts of Nigeria [36]. 

 
Kersting’s groundnut (Kerstingiella geocarpa L.) is 

an annual herb, which grows on sandy loam soils in 

savannah areas of West Africa through Senegal to 

Nigeria. It produces fruits which is a pod containing 

1 – 3 brownish seeds with a helium and a relatively 

thick test similar to that of groundnut [37]. 

 

African yam bean (Sphenostylis sternocarpa L.) is a 

drought tolerant legume crop grown primarily as a 

food grain. The major area of cultivation is West 

Africa, especially southern Nigeria. It grows well 

even on acid and highly leached sandy soils. The 
seeds are delicious and in West Africa, they are often 

preferred over other legume grains [38]. 

 

Scarlet runner bean (Phaseolus coccineus L.), a 

species of family Fabacceae, has been cultivated in 

the high parts of Mesoamerica. Its introduction into 

southern Columbia (Antioquia and Narino) and 

Europe where it is known as scarlet runner bean and 

haricot d’Espagne could have occurred in the 

seventeenth century before reaching other parts of the 

world such as the Ethiopian high lands [39–42]. Like 
other members of the Feabacceae, it possesses 

climbing stems. Its pods are gathered and left to dry 

in the sun before being beaten and the seeds are 

stored in sacks. They are cultivated by peasant 

farmers for home consumption in the middle belt of 

Nigeria. The aesthetic value of the seeds prompted 

their used in recreational activities such as traditional 

marriage in peasant communities among the Mada 

and Eggon tribes in Nigeria [43]. 

 

Lima bean (Phaseolus lunatus L.) has been cited as 

legume having exceptional potential for adaptation to 
lowland tropical conditions and as potentially 

important food legume [35]. It has a characteristic 

problem of being had to cook [21, 44]. 

 

White melon (Cucumeropsis): sweet melon 

(Cucumis) and water melon (Citrullus) are of the 

same genera in the family of Cucurbitaceae. There 

are many species and varieties in each genus of this 

family. They are widely grown in Nigeria. Species of 

this family are minor agricultural crops in Nigeria. 

The kernels of most species are used for food in 
different consumable forms [16, 45]. Some are used 

as soup thickeners; e.g. in “Egwusi” soup, while 

some are fried and eaten as snacks or fermented 

traditionally to produce “Ogiri” – a flavouring agent 

for use as soup condiment [46]. 

 

Black turtle bean (Phaseolus vulgaris L.), a 

herbaceous animal plant is thought to have originated 

from ancient Mesoamerica and the Andes and is now 

grown in many parts of the tropics including West 

Africa. Black turtle beans are grown worldwide for 

its edibility and nutritional qualities. This crop is 
among lesser–known beans grown in Nigeria 

especially by the people of Bokkos in Plateau State 

[47]. The leaf of black turtle bean is occasionally 

used as leaf vegetable while the plant can be taken in 

the form of stew and the straw as a folder [47]. 

 

Crude protein and amino acid composition of 

legume foods 

Protein contains mainly nitrogen; so nitrogen is used 

as an index of the protein termed “crude protein” as 

distinct from true protein. Both protein content and 

amino acid composition have been shown to vary 
considerably between families, genera, species and 

cultivars [48]. Variations in these parameters often 

exist between plants, depending on the 

developmental and growth stage. Micro variations in 

the protein and amino acid composition of individual 

seeds of a plant may occur, depending on the position 

of the seed in the fruiting organ and its location on 

the plant. Major differences in these values can be 

attributed to two principal factors; genetics and 

environment. These factors interact and the ultimate 

response obtained represents an amalgam of the 
many individual components concerned [49, 50]. 

 

When comparing analytical data for the protein and 

amino acid composition, it should always be borne in 

mind that the values often relate to a singly cultivar 

grown in a particular area in a particular year, and 

quite often under unique environmental conditions 

[51]. In addition, different analytical procedures may 

also have been employed in different laboratories, 

and frequently the analysis may have been performed 

as subsidiary part of the major investigation [48]. It is 

clear from these considerations that the values for 
protein and amino acid composition can only provide 

a relative indication of these components. 

 

Determination of crude protein 

The estimation of the total crude protein is much 

more frequently carried out than determination of 

individual protein or amino acids. Analytical methods 

for the determination of the total crude protein 

content of a food are empirical in nature and 

circumvent the need for isolation and direct 

quantification of the protein. The most common 
approach for this assay is based on the determination 

of the amount of nitrogen, which includes the minor 

fraction on non–protein nitrogen that is eventually 

disregarded. This is solely found in the amino acid 

constituents of the protein. Alternative tests measure 

other specific protein moieties such as peptide 

linkage or contain amino acids [52]. Most methods of 
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determining nitrogen in foods are; Kjeldahl 

(macro/micro), Formol titration, Dye–binding, 

Lowry, Biuret and Spectroscopic (Infra–red, 

absorption) methods. 

 

The selection of a method for the determination of 
protein varies according to availability of equipment, 

number of samples to be regularly examined, urgency 

to obtain results, degree of accuracy required and the 

homogeneity of the sample. 

 

Generally, the crude protein content of seeds is 

obtained by determining the nitrogen, normally by 

Kjeldahl digestion procedure, multiplying percentage 

nitrogen value by 6.25. The conversion factor of 6.25 

is widely used, because a wide range of proteins of 

different origin do contain 16% nitrogen. Biological 

materials, however, contain other nitrogenous 
compounds apart from protein, and the nitrogen of 

these will also be included in crude protein estimates 

by the Kjeldahl procedure. These non–protein 

nitrogen compounds include soluble amino acids, 

nuclei acids, purine and pyrimidine bases and their 

derivatives and nitrogen bases in lipids, which in total 

may account for 10 – 15% of the total nitrogen in 

legume seeds [53]. Generally, between 85 – 90% of 

the total nitrogen of legume seeds is protein in origin. 

Although the conversion factor of 6.25 is routinely 

used, other more accurate figures have been derived 
from amino acid analysis. Thus, for some oil seeds, 

conversion factor used are; 5.3 for sunflower, 5.46 

for peanuts, 5.71 for soybean and 5.67 for rapeseed 

[49]. 

 

Determination of amino acids 

Hydrolysis of the samples with 6 MHCl at 100oC 

overnight in the absence of air is carried out to break 

the peptide bonds of a protein. The procedure gives 

good results for the acid stable amino acids that is, all 

those commonly occurring in food proteins except 

cysteine, methionine and tryptophan which are labile 
under acid hydrolysis conditions and require separate 

methods of analysis. Cysteine and methionine amino 

acids are therefore first oxidized with performic acid 

under controlled conditions, to convert them into 

residues of cysteic acid and methionine–sulphone, 

respectively. These acid–stable amino acids are then 

freed from the protein by hydrolysis with 

hydrochloric acid. Hydrolysis of the sample with 

barium hydroxide in solution in the absence of air 

releases tryptophan with decomposition [54]. 

 
The chromatographic analysis of the hydrolyzed 

sample is performed on an automatic amino acid 

analyzer. The principle is based on fractionation of 

amino acids in ion–exchange resins column by 

elution with a discrete buffer system or carrier gas. 

The eluate is mixed with ninhydrin reagent, and the 

mixture is passed through the reaction vessel in a 

boiling water bath. After 15 min of which colour 
reaction had been developed, the emerging stream 

passes through the colorimeter and the absorbance is 

monitored at 57 and 440 nm. A carrier gas is used. 

The eluate is passed into a detector (flame initiation 

detectors, thermal detector, etc.) and the response is 

monitored to give the spectrum containing peaks for 

various amino acids [54, 55]. 

 

Protein content in the Nigerian legume foods 

Table 1 presents the results of crude protein of some 

Nigeria legume foods as determined by some 

researchers and scientists. The values of the crude 
protein range from 11.6% sample in Vigna 

subterranea to 52.6% sample in Phaseolus 

coccineus. Glucine max, Arachis hypogea and 

Phaseolus coccineus are rich in protein (40.0 – 

52.6%). Protein content of Cajanus cajan on average 

(20.6%) compares favourably with that of Vigna 

unguiculata (23.4%), Sphenostylis sternocarpa 

(22.5%) and Phaseolus lunatus (21.9%). The high 

protein content of Cajanus cajan has been ascribed to 

be an increase in some of its constituents, including 

antisickling agents (Cajanose) and phenyalanine [56]. 
This would subsequently make consumption of 

Cajanus cajan clinically beneficial in the 

management of sickle cell disorder. In Nigeria, the 

future promise of quality confectionery production 

from Cajanus cajan flour has been attributed to the 

high protein content of strains of Cajanus cajan in 

the country [24]. Table 1 also depicts variations in 

the crude protein of various legume foods which 

perhaps belonging to different botanical families. 

Considerable inter–specific variation in the protein 

content of oilseed legumes has been reported [49]. 

For example, in a study involving 14 wild species of 
Arachis hypogea, the protein content were found to 

vary between 19 and 35%; while for a similar number 

of species of Lupinus, the range was 27 – 50%. Intra–

specific variations in protein content are also well 

known. Inter–varietal values for a sample of 21 

cultivars, lines and varieties of Arachis hypogea 

ranged from 23.5 – 53.3% [49]. Such variability is 

important in breeding programmes aimed at 

optimizing both crop and protein yield [57]. The 

forgoing might account for wide crude protein 

variations in Vigna unguiculata and Vigna 
subterranea as reported by different researchers 

(Table 1). 
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Table 1: The crude protein of some Nigerian legumes (%) 

Legume Crude protein Author(s) 

Pigeon pea (Cajanus cajan) 

21.2 [58] 

20.4 [59] 

20.6 [60] 

23.11 [21] 

Soybean (Glycine max) 

40.0 [61] 

40.4 [62] 
42.0 [63] 

Cowpea (Vigna unguiculata) 

26.5 [58] 

20.4 [59] 

23.4 [64] 

12.1 [30] 

Groundnut (Arachis hypogeal) 
47.9 [60] 

48.4 [59] 

Bambara groundnut (Vigna subterranea) 
11.6 [30] 

14.0 [65] 

Kersting’s groundnut (Kerstingiella geocaarpa) 12.9 [66] 

African yam bean (Sphenostylis sternocarpa) 22.5 [21] 

Scarlet runner bean (Phaseolus coccineus) 52.6 [30] 

Lima bean (Phaseolus lunatus) 
23.11 [21] 

19.8 [65] 

Melon seed (Citrullus vulgaris 
23.7 [16] 
24.6 [67] 

Black turtle bean (Phaseolus vulgaris 23.7 [47] 

 

Table 2: The essential amino acids of some Nigerian legumes (g/100g crude protein) 

Legume His Ile Leu Lys Met Phe Thr Trp Val Arg Author/s 

C. cajan 

3.29 3.54 7.22 6.38 1.09 10.10 3.45 1.15 4.02 6.05 [58] 

– 3.71 7.15 6.57 1.09 9.72 3.49 1.21 4.29 nd [68] 

2.13 2.38 4.75 4.38 0.94 5.44 2.13 0.30 3.13 4.19 [60] 

4.85 4.46 7.67 6.32 2.66 8.21 6.42 nd 4.77 4.24 [20] 

G. max 

2.40 4.80 7.90 6.00 1.20 5.50 3.60 1.00 4.70 7.80 [63] 

2.60 4.60 7.80 6.40 1.10 5.00 3.90 1.40 4.60 7.30 [69] 

nd 4.50 7.80 6.58 1.19 5.62 2.68 1.06 4.90 nd [61] 

3.00 5.90 7.60 6.20 1.10 5.80 3.70 nd 4.90 8.30 [70] 

V. unguiculata 

3.31 4.81 9.46 5.76 0.46 5.27 3.71 nd 7.07 4.29 [71] 

2.80 3.92 7.19 6.70 1.20 5.63 3.65 1.07 4.44 8.07 [58] 

nd 4.33 7.50 6.58 1.19 5.62 3.68 1.06 4.90 nd [68] 

3.04 3.52 7.30 6.84 1.02 3.49 3.75 9.62 4.15 7.23 [64] 

A. hypogeal 

2.00 3.08 5.93 2.80 1.71 3.70 2.29 nd 3.12 3.46 [30] 

2.40 3.60 6.40 3.60 1.40 4.90 2.60 0.90 4.60 12.40 [60] 

1.50 2.50 4.38 3.19 0.88 3.25 2.44 0.70 3.13 7.75 [69] 

V. subterranea 
nd 4.40 7.80 6.40 1.80 5.60 3.50 1.10 5.30 nd [65] 

2.20 3.82 6.81 3.01 2.02 4.31 2.57 nd 3.83 4.03 [72] 

K. geocaarpa 2.31 3.83 6.80 3.04 2.04 4.22 2.53 nd 3.91 4.12 [66] 

S. sternocarpa 4.69 6.99 8.87 7.21 0.96 6.34 4.85 nd 7.12 6.10 [21] 

P. coccineus 2.00 3.78 6.63 3.10 1.91 4.00 3.23 nd 3.26 3.85 [30] 

P. lunatus 3.97 5.53 7.23 6.08 1.63 5.18 nd nd 5.1 6.57 [21] 

C. vulgaris 
2.60 4.20 6.70 3.70 1.90 5.50 1.60 nd 5.00 16.00 [16] 

0.96 2.20 3.62 1.85 1.42 3.22 1.84 nd 2.48 9.88 [67] 

P. vulgaris 3.20 4.10 7.70 6.50 1.30 4.20 2.90 nd 4.70 6.50 [47] 

 nd = not determined 
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Amino acid composition of Nigerian legume foods 

The essential amino acids are shown in Table 2 while 

Table 3 depicts non–essential amino acids. Leucine 

(Leu) is the most concentrated essential amino acids 

in Nigerian legume foods, followed by arginine (Arg) 

which is essential for children aside histidine. The 
collected data indicate that aspartic (Asp) and 

glutamic (Glu) acids are the most abundant non–

essential amino acids present in the legumes. Certain 

broad conclusions can be adduced from Tables 2 and 

3. With minor exceptions, the amino acid 

compositions of the legume seeds resemble each 

other, indicating that generally, the major proteins 

(storage globulins) in the seed are similar. These 

proteins are richer in leucine (Leu) and arginine 

(Arg) but poorer in sulphur amino acids than the 

functional proteins. Nutritionally, legume seed 

proteins are regarded as being limiting in the sulphur 
amino acids, methionine and cysteine; while being 

adequate in the other essential amino acids 

(threonine, lencine, isoleucine, valine, lysine, 

histidine, tryptophan and arginine) [73 – 77]. 

Generally, the protein of the non–legume oilseeds are 

richer in sulphur amino acids than those of their 

legume counterparts and may be regarded as being 

nutritionally adequate in these amino acids [16, 78–

79]. Arachis hypogeal, Kerstingiella geocarpa, 

Phaseolus coccineus and Citrullus vulgaris have low 

lysine content (Table 2). Such levels must be 

regarded as being nutritionally inadequate [49, 80 – 

81]. The total amino acids (TAA), total essential 

amino acids (TEAA), total non–essential amino acids 

(TNEAA), total acidic amino acids (TAAA), total 

basic amino acids (TBAA) and total neutral amino 

acids (TNAA) in some legume foods are shown in 
Table 4; while Table 5 presents percentage of these in 

them. Tryptophan and histidine which were not 

determined by some authors are not part of the 

evaluation in some cases. TEAA values range 

between 27.47 g/100g protein in Citrullus vulgaris to 

67.08 g/100g protein in Cajanus cajan while TNEAA 

are 28.38 g/100g protein in Citrullus vulgaris to 

59.10 g/100g protein in Glycine max. Generally, it is 

observed that the total essential amino acids (TEAA) 

with values of histidine and arginine which are 

known to be essential amino acids in children are 

about the same values with the total non–essential 
amino acid values of most of the legume foods under 

review. Percentage of TEAA values (with histidine) 

range from 41.28% in Phaseolus coccineus to 

68.85% in Cajanus cajan while that of TNEAA are 

31.50% in Cajanus cajan to 58.72% Phaseolus 

lunatus. Although, percentage composition of total 

essential amino acids in the legume foods are 

comparable to that of amino protein foods such as 

eggs, milk, fish and meat; they provide less essential 

amino acids with exception of histidine and 

phenylalanine [55, 82–86]. 
 

Table 3: The non–essential amino acids of some Nigerian legumes (g/100g crude protein) 

Legume Cys Tyr Ala Asp Glu Gly Pro Ser Author(s) 

C. cajan 

1.01 2.70 4.31 8.87 20.30 3.56 4.76 4.84 [58] 

1.18 nd nd nd nd nd nd nd [68] 

0.75 2.10 2.00 6.28 7.75 1.07 8.65 7.51 [60] 

2.13 3.20 4.98 11.54 18.60 3.22 6.32 5.72 [21] 

 

G. max 

1.20 3.80 3.90 12.60 22.40 4.10 5.40 5.70 [63] 

2.60 3.80 4.30 nd 11.80 4.30 5.50 5.77 [69] 

nd 3.10 nd nd nd nd nd nd [61] 

1.80 4.20 4.40 13.00 21.40 4.40 4.80 4.80 [70] 

V. unguiculata 

1.01 3.13 4.30 12.60 18.70 4.30 3.41 6.05 [58] 

0.03 0.56 6.89 12.30 21.30 4.82 5.58 5.77 [71] 

2.55 2.92 4.97 12.20 16.90 3.95 4.50 5.49 [64] 
0.40 2.63 2.94 5.13 15.82 3.03 3.72 2.38 [30] 

A. hypogeal 
1.50 3.80 3.90 11.60 19.30 nd 4.50 5.00 [60] 

0.81 2.20 nd nd nd nd nd nd [60] 

V. subterranea 
0.51 3.20 3.50 5.02 16.53 3.30 3.24 3.20 [30] 

1.00 3.50 nd nd nd nd nd nd [65] 

K. geocaarpa 0.61 3.30 3.51 5.02 19.53 3.33 3.14 3.24 [61] 

S. sternocarpa 1.14 3.84 5.88 8.25 13.12 5.37 6.43 7.68 [21] 

P. coccineus 0.48 3.32 3.40 4.79 13.25 2.91 2.95 3.06 [30] 

P. lunatus 2.86 3.52 4.84 14.55 15.22 3.77 5.45 8.52 [21] 

C. vulgaris 
nd 3.50 5.20 11.40 18.10 6.70 4.30 3.40 [16] 

1.85 1.75 2.62 4.69 9.57 3.14 2.06 2.70 [67] 

P. vulgaris 0.80 3.50 3.20 7.90 11.20 4.0 3.0 3.60 [47] 

nd = not determined 
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Table 4: Essential, non–essential, acidic, basic and neutral amino acids of some Nigerian legumes (g/100g 

crude protein) 

Food TAA TEAA TNEAA TAAA TBAA TNAA 

C. cajan 

97.43 67.08 30.35 29.17 15.72 52.54 

65.88 29.77 36.11 14.03 10.70 41.15 

105.31 49.60 55.71 30.14 15.41 45.55 

G. max 

104.0 44.90 59.10 35.00 16.20 52.80 

82.5 44.70 37.80 11.80 15.96 54.74 

105.3 46.50 58.80 34.40 17.50 53.40 

V. unguiculata 

101.39 44.14 57.25 33.60 13.36 54.43 

95.17 41.67 53.50 31.30 17.57 46.30 

103.44 49.96 53.48 29.10 17.11 57.23 

64.14 28.09 36.05 20.95 8.26 34.93 

A. hypogeal 76.36 42.80 33.56 30.90 18.40 27.06 

V. subterranea 70.8 32.50 38.40 21.50 9.20 30.70 

K. geocaarpa 74.2 32.70 41.40 24.50 9.40 40.30 

S. sternocarpa 104.84 53.13 51.71 21.37 18.00 64.47 

P. coccineus 65.90 31.80 34.10 18.10 9.0 38.80 

P. lunatus 100.02 41.29 58.73 29.75 16.62 53.65 

C. vulgaris 
115.8 63.20 52.60 29.50 22.30 64.0 

55.85 27.47 28.38 14.26 12.69 28.90 

P. vulgaris L. 78.3 41.1 37.2 19.1 16.2 43.0 

TAA = Total amino acid; TEAA = Total Essential amino acid; TNEAA = Total non–essential amino acid; TAAA = 

Total acidic amino acid; TBAA = Total basic amino acid; TNAA = Total neutral amino acid 

 

Table 5: Percentage essential, non–essential, acidic, basic and neutral amino acids of some Nigerian legumes 

(g/100g crude protein) 

Food TEAA TNEAA TAAA TBAA TNAA 

C. cajan 

68.85 31.50 29.94 16.13 53.93 

45.19 54.81 21.30 16.24 62.46 

47.10 52.90 28.62 14.63 43.25 

G. max 

43.17 56.83 33.65 15.58 50.77 

54.18 45.82 14.30 19.35 66.35 

44.16 55.84 32.67 16.62 50.71 

V. unguiculata 

43.53 56.47 33.14 13.18 53.48 

43.78 56.22 32.89 18.46 48.65 

48.30 51.70 31.30 16.54 55.33 

43.79 56.21 32.66 12.88 54.46 

A. hypogeal 56.05 43.95 40.47 24.10 35.44 
V. subterranea 45.90 54.20 30.40 13.0 43.36 

K. geocaarpa 44.1 55.80 33.0 12.70 54.31 

S. sternocarpa 50.68 49.32 20.38 17.17 62.45 

P. coccineus 48.30 51.70 27.40 13.60 58.88 

P. lunatus 41.28 58.72 29.74 16.62 53.64 

C. vulgaris 
54.58 45.42 25.47 19.26 55.27 
49.19 50.81 25.53 22.72 51.75 

P. vulgaris 52.5 4.7.5 24.4 20.7 54.9 

TEAA = Total Essential amino acid; TNEAA = Total non–essential amino acid; TAAA = Total acidic amino acid; 

TBAA = Total basic amino acid; TNAA = Total neutral amino acid 
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Conclusion 

The legumes used as foods are the edible seeds of 

leguminous plant belonging to the leguminosae 

family. The chemical and physical properties of 

legume seeds vary widely. The reviewed data have 

shown that the crude protein of legume foods ranges 
between 11.6 – 52.6%. The most abundant amino 

acids are glutamic and aspartic acids. The percentage 

total essential amino acids (TEAA) range between 

41.28 – 68.85%, total non–essential amino acids 

(TNEAA) range between 31.50 – 58.72%; while the 

total acidic amino acids (TAAA) are between 14.30 – 

40.47% for all the legumes reviewed. The legume 

seeds are low in sulphur amino acids, methionine and 

cystine but are high in lysince. Generally, legumes 

are great sources of most of the essential amino acids. 

Therefore, they are highly suitable for the 

fortification of cereal products mostly used as 
weaning foods for children in most Africa countries, 

including Nigeria. 
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