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                                                      Abstract 

This study was carried out to investigate the nutritional composition of soya beans 

(Glycine max) and pigeon pea (Cajanus cajan) consumed in lafia, Nigeria, using standard 

methods. From the analysis carried out, results show  that C. cajan contains 10.75% 

moisture, 19.75% crude protein, 8.50% crude fiber, 1.85% crude fat, 1.80% ash, 57.35% 

Nitrogen Free Extracts (NFE), 0.30% calcium and 0.03% phosphorus while Soybean 

(Glycine max) contains 11.30% moisture, 51.07% crude protein, 8.80% crude fiber, 

16.95% crude fat, 2.55% ash, 9.33% NFE, 0.45% calcium and 0.09% phosphorus. T-test 

of the two samples is (tcal =± 0.01) which showed that the nutrients in Glycine max has no 

significant difference from the nutrients in Cajanus cajan. This research work 

recommends that Lafia people should use Cajanus cajan as a source of nutrients in the 

same manner they use Glycine max because the later has no significant difference in 

nutrient content.  

Keywords: Proximate Analysis, Soya bean, Pigeon pea, Nutrients 

1.0  Introduction 

Food and food quality is crucial given its significance for human and animal health. Malnutrition 

is a serious public-health problem that has been linked to a substantial increase in the risk of 

mortality and morbidity especially among women and young children (ACC/SCN, 2000).     

Although it is rarely the direct cause of death (except in extreme situations, such as famine), 

according to the World Health Organization, child malnutrition was associated with 54% of child 

deaths (10.8 million children) in developing countries in 2001(Young et al., 2003).    
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This paper highlighted a comparative studies between Glycine max (soya beans) and Cajanus 

cajan (pigeon pea). 

1.1 Soya Beans (Glycine max L.) 

The soya bean plant is native to China, where it has been cultivated for well over 13,000 years. It 

was an essential crop for the ancient Chinese who regarded it a necessity for life. Soya beans were 

introduced into other regions of Asia centuries later and it wasn’t until the early 20th century that 

it began to be used for more than animal feed in the West. The soya beans is now the most widely 

grown and utilised legume worldwide (Ghulam et al., 2017 ). 

Soya beans (Glycine max L.) is a leguminous crop with high protein content, it is healthy food 

because of its rich nutrient content and contains vegetable protein, Oligosaccharides, dietary fiber, 

phytochemicals and minerals. Soybean protein is equivalent in quality to animal protein (Mateos 

et al., 2008). Like other beans, the soya beans (Glycine max) grows in pods enclosing edible 

seeds. They are usually green but can be yellow, brown or black. The texture is so adaptable that 

soya beans are frequently processed into a variety of foods such as the soya milk, tofu, miso, 

tempeh and soya protein. Soya beans is also known as edamame beans when eaten fresh from the 

pod (consumed as an alternative to meat). 

Since the 1970s there has been a marked increase in the consumption of traditional soya foods 

and the development of other soya foods which simulate traditional meat and dairy products such 

as soya milk, soya sausages, soya cheese and soya yogurts (Heuzé et al., 2017). 

1.2 Pigeon Pea (Cajanus cajan) 

Pigeon pea is also a legume which is increasingly becoming an important subsistence crop in the 

whole of Africa with production reported in more than 33 countries (Johansen et al., 1993). 
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 The value of raising Pigeon Peas is that they will produce a vegetable crop of green peas in 

edible pods as well as a pulse (dry bean) when other garden plants won’t. It also functions as a 

nitrogen-fixing cover/forage crop, as erosion control, as shade for other vegetables and herbs and 

the dry stalks can be burned or used as thatch or in weaving baskets. 

The green Pigeon Pea is higher in digestible protein than the dry pulse form but the pulse is one of 

the best legume sources of iron (15 mg/100g.). Mature, dried seeds should be soaked overnight, 

then cooked 2-3 hours until soft. Onion, garlic, tomatoes, peppers and spices are added and served 

over cooked rice (Johansen et al., 1993). 

1.3  Purpose of The Research 

Both Soya beans (Glycine max L.) and Pigeon Peas (C. cajan)  are annual leguminous plants of the 

pea family (Fabaceae)  but the Pigeon Peas  has a long time neglect on the area of research and 

usage as food for controlling malnutrition which has emerged as a threat to developing countries 

most especially Nigeria to be precise. The people of Nasarawa State of Central Nigeria have 

neglected the pigeon pea and focus more on soya beans. The research was carried out in order to 

compare the nutritional value of the two plants to advice on their usage. 

2.0  Materials and Methods   

2.1     Apparatus/ Reagents 

 Analytical reagents were in accordance with the standard methods of the Association of Official 

Analytical Chemists (AOAC).

2.2 Sampling / Parameters Determined 

https://www.britannica.com/plant/Fabaceae
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The samples were randomly collected from Lafia modern market and were carefully analyzed 

according to the Standard methods of Association of Official Analytical Chemists (AOAC), for 

the following parameters (AOAC, 2001) (Jim & Mike, 2005).  

1. Moisture  2. Crude fat 3. Crude fiber  4. Ash 5. Nitrogen free extract (NFE) 6. Crude 

protein   7. Calcium 8. Phosphorus  

2.3 Methods 

The various methods/techniques employed during this research and their principle of operations 

were based on that of the Standard methods of Association of Official Analytical Chemists 

(AOAC, 2001) (Jim & Mike, 2005), to determine the following parameters 

2.3.1 Statistical Analysis  

2.3.1.1 T-Test two samples. A two-sample test is a test performed on the data of two random 

samples, each independently obtained from a different given population. The purpose of the test 

is to determine whether the difference between these two populations is statistically significant. 

Hypothesis test  

Formula:  

where and  are the means of the two samples, Δ is the hypothesized difference between the 

population means (0 if testing for equal means), s 1 and s 2are the standard deviations of the two 

samples, and n 1and n 2are the sizes of the two samples. The number of degrees of freedom for 

the problem is the smaller of n 1– 1 and n 2– 1.  

2.3.2 Determination of moisture. 

The oven dry method of moisture determination was used (Jim et al., 2005).An aluminum dish 

was first kept in a carbolite oven at 105 
0
C for about 5 minutes to help eliminate any possible 

residues moisture from the dish; it was removed and cooled in a desiccators.  
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The weight of the dish was taken and recorded; 2g of homogenate sample were weighed into the 

dish, each placed in a carbolite oven at 105
0
C and allowed for 24 hours to dry overnight for 

stability. 

It was then removed, cooled in desiccators and reweighed, the weight was then recorded and the 

moisture content calculated as follows. 

Mathematically,  

Weight of moisture = (weight of sample + dish) - (weight of dried sample +dish) 

Percentage (%) weight of moisture = weight of moisture x 10 

                                                                     2 

Dry matter = 100 – percentage weight of moisture. 

2.3.3  Determination of crude protein  

Kjeldahl technique was used in the determination of organic nitrogen (protein).  (Person, 2014).  

Stage 1 

Digestion of Homogenate Sample. 

2 grams of sample was weighed accurately into 500ml digestion flask, two spatula of kjeldahl 

catalyst was added to fasten the process, 25ml concentrated Sulphuric acid was also added, it 

was then placed in the block digest, while the vacuum pump connected, the block was then 

switched on (power supply) and the program set at 400
o
C, which was allowed for 2hours until 

the digestion is completed indicated by a clear yellowish solution of digest sample which was 

then allowed to cool before distilling. 
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From the digest sample, the volume was made up to 250mls with distilled water and transferred 

into an empty clean volumetric flask. 

Stage 2 

Distillation of Digest Sample. 

Using Markham distillation unit/apparatus, steam was passed through the Markham distillation 

apparatus for about 10minutes, 5ml of boric acid indicator mixture was put into an empty clean 

100ml conical flask, which was then placed under the condenser, the tip of the condenser 

immersed into the solution in the conical flask. 

More so, 5ml of dilute digest sample was added into the distillation apparatus and cap was 

closed with glass rod to prevent back flow. 5ml of 50% sodium hydroxide was then added 

slowly and gradually into the distillation apparatus through the cap, it was carefully released, 

leaving behind little to prevent ammonia escape. 

Steam was allowed to continuously pass through the unit for 3-5 minutes until the volume of the 

solution in the conical flask is about 50ml before it was removed, during the process the color 

changed from pink to light green depending on the concentration of protein in the sample. 

Stage 3 

Titration of Sample Distillate.         

0.01N hydrochloric acid was used in a multi-burette to titrate against the acid distillate indicator 

until an end point was obtained which is characterized by color change in the solution from light 

green to pink, the volume depends on the concentration of crude protein in the solution, the 

results was then calculated using the protein factor to obtain the value of protein present. 

Calculation. 
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The following equation was used to determine the nitrogen concentration of a sample that 

weighs m grams using a xM HCl acid solution for the titration: 

        

Where vs and vb are the titration volumes of the sample and blank, and 14g is the molecular 

weight of nitrogen N. 

Protein = N x a factor specific for the food in question ( i.e a factor of 5.71 and 5.46 for soya 

beans and pigeon pea respectively).  

2.3.4 Determination of Crude Fat 

The “Direct Solvent Extraction Method” of fat was used (Goodall, 1980).   

2g of homogenate sample was weighed, wrapped in a filter paper and placed into a thimble 

which was then fit round bottom flask was weighed and recorded the water tubing was 

connected from the sources through the condenser which was allowed to circulate through it. 

50ml of diethyl ether was measured into a quick fit round bottom flask, connecting the refluxer 

and the condenser as appropriate making up a complete set up for Soxhlet apparatus in a heating 

chamber. 

15ml of the solvent was poured into the sample in the refluxer to enable dissolution of the 

sample and ease extraction process. The electric heater was switched on and the temperature set 

to 36
0
C which is the boiling points of solvent, it was then allowed for two hours to complete the 

extraction process. 

The sample was removed and the ether recovered from the fat extract, it was allowed to cool in 

a desiccator and then weighed, the values were used to calculate the fat content in the sample. 
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  Mathematically, 

Weight of fat = (weight of extract + quick fit round bottom flask)-(Weight of empty beaker) 

Percentage (%) weight of fat = weight of fat x 100% 

                       2      

2.3.5  Determination of crude fiber 

1gram of defatted sample was weighed into 250ml conical flask, 50ml of crude fiber digestion 

mixture was added and then place in a heater under fume cupboard/safely carbonate. It was then 

heated to about 200–400
o
C for 45 minutes for proper digestion. It was removed and filtered 

through a dried and weighed ashless filter paper and washing the residue with  several hot water 

until adequately cleaned. The filter paper containing the residue was then dried at 100
o
C in the 

over for over might to obtain a constant weight, it was then reweighted to obtain the weight of 

residue was then ashed in a weighed crucible at 580 – 600
0
C for 4-5hours in the furnace and the 

weight of the ash taken, the value of the fiber calculated as follows, 

Mathematically, 

Weight of residue = (weight of filter + residue)-(weight of filter)  

Weight of ash = (weight of ash + crucible)-(weight of empty crucible)  

Weight of crude fibre = (weight of residue) – (weight of ash)  

Percentage (%) weight of crude fibre = weight of crude fibre x 100%  

                                                                        1 

2.3.6 Determination of ash 

The mass of an empty clean dry crucible was weight and recorded with crucible number. 2g of 

sample was weighed into the crucible and then placed inside the furnace and then ashed at about 

580- 600
o
C for 2hours, 

It was removed and placed in a desicator to cool; it was reweighed as new weight of crucible 

and ash then recorded. 
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The value of the ash was then calculated as follows, 

Mathematically, 

Weight of ash = (weight of crucible + ash)-(weight of crucible) 

Percentage (%) weight of ash = weight of ash x 100% 

                                                         2 

2.3.7   Digestion of ash  

Ash contains inorganic substances, during combustion organic substance are burnt out leaving 

behind inorganic substances in the ash (Jim and Mike, 2005).    

From the ashed sample, it was transferred into 100ml beaker quantitatively rinsed with distilled 

water into the beaker about 8.5ml of 25% HCl was added with 3drops of Concentrated Nitric 

acid, it was boiled for 10 minutes on a hot plate at 70
o
C then cooled, it was filtered into 100ml 

volumetric flask, the volume was made up to 100ml mark with distilled water with shaken. It 

was them transferred into a clean sample container 50ml volume and covered ready for analysis. 

2.3.8 Determination of Calcium 

Oxalate precipitation technique was used in the determination of calcium in food sample, 

calcium is precipitated as the insoluble oxalate from ammoniacal solution where it is titrated 

with potassium permanganate solution to obtain an end point. 

4ml of ash digest sample was dispensed into test tube and 3mls of ammonium oxalate added, it 

was boiled in a beaker containing water on a hot plate at 70
o
c for 10minutes and allowed to 

cool, it was then centrifuged at 3000rpm for 5minutes, the supernatant was quickly discharged 

by inversion method and allowed to drain over cotton wool. 

3mls of 2% ammonium hydroxide was added into the precipitate and centrifuged at same rpm, 

2mls of 20% sulphuric acid was added and boiled on the hot plate containing hot water. 

It was titrated against 0.01N potassium permanganate KMnO4 in the hot plate containing a 

beaker of hot water with shaken until an end point was obtained, the value of calcium was the 

calculated using its factor. 
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2.3.9 Determination of phosphorus 

Spectrophotometric method was used in the determination of phosphorus in food sample, which 

is based on misson’s reaction, the acid solution containing orthophosphate is titrated with an 

acid reagent containing molybdic acid and Vanadic acid and a stable orange–yellow colored 

complex of vanadimolybdiphosphoric acid is formed, the absorbance measured at a wavelength 

that gives satisfactory result, such as 470nm (AOAC, 2014). 

From the ash digest solution, 1ml of it was added into an empty container with 19mls of 

distilled water, 5mls of molybdovanadate was  added to it and allowed to stand for 10minutes. 

A blank solution was prepared by adding 5mls of molybdovanadate to 20mls distilled water and 

it was used to zero (calibrate) the spectrophotometer which was set at a wavelength of 470nm, 

the absorbance of each sample were measured using the spectrophotometer, the concentration of 

phosphorus in 100g was calculated using phosphorus factor.       

3.0 Results and Discussion 

The table below shows the results of the analysis on the two plant samples 

Table1.  Results of Analysis Carried Out on Plants Sample  

key: PS =Plant Sample, Cc =Cajanus cajan     Gm = Glycine max 

M (%) =% Moisture Content, Cp (%) =% Crude Protein, CF (%) = % Crude Fibre, CT(%) = % 

Crude Fat,  A(%) =% Ash, NE(%) =%  Nitrogen Free Extract ,  Ca (g) =Calcium (g), P (g) 

=Phosphorous (g). 

Table 2. Statistical Data 

 PS(g)  M (%) 

 

 Cp(%) 

 

 

CF(%) 

 

CT(%) A(%) NE(%)      Ca (g)   P(g) 

 Cc. 10.75 19.75 8.50 1.85 1.80 57.35   0.30        0.03 

 Gm 11.30 51.07 8.80 16.95  2.55 9.33   0.45           0.09 

Sample         Cc  

 

         Gm 

Parameter                                  V1 = 18.2 

N1=8 

 =12.48 

   

                  

 V2=15.54 

N2=8 

 =12.57 
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Key; Cc =Cajanus cajan     Gm = Glycine max,  and  are the means of the two samples, s1 
and s2 are the standard deviations of the two samples, and n1 and n2 are the sizes of the two 
samples 
Tcal =calculated value, Ttab= table value 

3.1 Discussion 

From the results (table 1), all the parameters were calculated in percentage except that of the 

minerals which was calculated in gram. Moisture content on both samples were almost similar 

with Glycine max having 11.30% and Cajanus cajan having 10.75%. Moisture content 

determination is important in determining the shelf life of food sample; this enables one to 

know how long a food sample can stay before been infected by microorganism, the higher the 

moisture content the shorter the shelf life depending on the product  (Jim & Mike, 2005). 

Glycine max has no significant difference in moisture content with that of C. cajan.  

Glycine max  has a crude protein of 51.07%  while C. cajan has a value of 19.75%, which 

shows a significant difference in the concentration of crude protein on both samples, protein 

form an important part of blood enzymes, it is essential ingredient because it forms part of a 

major macronutrient in the body. 

It helps in building the body and also in replacement of worn out tissues. According to 

McGuire, (2011), it recommends that the daily intake of protein for Americans should be 10-

35%. This forms the percentage in a balanced diet for adults above 19 years of age and less for 

younger children (Fahey et al., 2009). Glycine max is very rich in crude protein and contain 

above the percent range recommended by Mc Guire, (2011) of 10-35%, in comparison with 

Cajanus Cajan which falls within the range of recommendation. Glycine max is a richer source 

of protein compared with Cajanus cajan   (Mc Guire, 2011) Under consumption of protein can 

             Tcal=± 0.01 

Ttab=±0.025 

       -   

  - 
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cause kwashiorkor while excess of it can cause obesity and fatique (Fahey et al., 2009) (Mc 

Guire, 2011). From the table of results, Glycine max have 8.80% crude fibre while C. cajan has 

8.50%. Crude fibre is the sum of dietary and functional fibre in foods. We also have soluble and 

insoluble fibre as well, fibre helps delay stomach emptying and slows movement of glucose into 

the blood. Insoluble fibre increase faecal bulk and help prevent constipation. It also helps to 

avoid intestinal discomfort. 

A high fibre in diet can help reduce the risk of type II diabetes, heart diseases and pulmonary 

diseases as well as improve gastrointestinal health and aid in weight management. Some studies 

have linked high fibre diet with a reduced risk of colon and rectal cancer (Jim & Mike, 2005). 

For the crude fat, Glycine max show 16.95% while Cajanus cajan has 1.84% of crude fat, a 

very significant difference exist between them. Fat are essential for supply of calories and 

essential fatty acid which help in the absorption of the fat soluble vitamin A,D,E and K. High 

fat intake can lead to increased risk of chronic disease such as cardiovascular disease   (Mc 

Guire, 2011).  

Total ash of a food stuff is the inorganic residue remaining after the organic matter have been 

burnt away, the ash obtained is not necessary of exactly the sample composition as the mineral 

matter present in the original food as there may be looses due to volatization of some interaction 

between constituents (Person , 2014). The analysis of mineral composition, total ash is essential 

to determining the amount of different mineral element present (organic components), in review 

of the results obtained from the analysis carried out on each samples it shows that Cajanus 

cajan have 1.80% while Glycine max contained 2.55% which implies that G.max contained 

more ash than C.cajan and therefore stands the chance of having a higher mineral composition 

than C. cajan sample. 
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Also from the table of results,Glycine max contains 9.33% Nitrogen Free Extracts [NFE] 

otherwise known as carbohydrate while Cajanus cajan contains 57.35%. It is the most abundant 

macronutrients or molecules and  source of immediate energy need in living systems. It 

provides energy and regulates blood glucose, sparing the use of protein for energy, breaking 

down of fatty acids and preventing ketosis, biological recognition process, flavor and sweetness 

and dietary fibre. This class of food provide the major source of energy and is required in a very 

high proportion in the body than any other macronutrients (Person, 2014) (Mc Guire, 2011) 

(Nigeria Demographic and Health Survey, 2014).   

Calcium and phosphorus are minerals or inorganic elements of food and are also known as 

micronutrient because they are required in small quantity for strong bones and teeth. They also 

help in the body regulation and growth. Calcium is specifically responsible for contraction and 

blood clothing, whereas phosphorus performs similar functions as to bone growth and 

maintenance and energy transfer in cell (Sakala et al., 2014) (Amarteifio., 2002). The results of 

analysis shows that Glycine max contains 0.45% of calcium and 0.09% phosphorus  while C. 

cajan contains 0.30% of calcium and 0.03% phosphorus respectively. Their results are 

significantly different and C. cajan is very poor in both calcium and phosphorus, and could lead 

to Osteoporosis (Mc Guire, 2011).                                            

4.0     Conclusion and Recommendations  

This analysis was aimed at establishing a comparative proximate analysis between Cajanus 

cajan and Glycine max. This is because C. cajan has a long time neglect on the area of research 

and usage as food for controlling malnutrition which has emerged as a threat to developing 

countries most especially Nigeria to be precise. The people of Lafia, Nasarawa State of Nigeria 

have given more attention to Glycine max than Cajanus cajan From the results obtained, 

Glycine max is rich in protein (51.07%) and fat (16.95%) while Cajanus cajan is rich in 
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carbohydrate (57.35%). The value of the T-test of the two samples is = ± 0.01.This result 

showed that the nutrients in glycine max has no significant difference from the nutrients in 

Cajanus cajan since tcal ˂ ttab.    The result shows that these samples are good sources of nutrients 

and are easily affordable in controlling malnutrition and providing the nutrients needed for 

healthy living of the Lafia people.   

 Recommendations 

In view of the problems and health effect associated with malnutrition and wrong choice of diet 

that is prevailing among third world countries which cannot be over emphasized, this paper 

therefore, recommends that: 

i. The consumption of Cajanus cajan be encouraged and promoted as it contains 

nutrients that is capable of arresting these issue.  

ii. Soybean processing should be encouraged in the production of feeds for animals and 

lives stocks as it contains a very proportion of protein and fats. 

iii. Farming of these plants should also be encouraged as they also contain some 

important phytochemicals. 

iv. Lastly, the paper recommends that a huge potential exists within these crops and that 

further research should be carried out such as amino acid analysis, other mineral 

content. 
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