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ABSTRACT 

An assessment on the effect of potash and onion on the nutritional and anti-nutritional composition of cooked 

brown-eyed cowpea was conducted using standard analytical methods. Cowpea seeds were cooked with potash, 

onions and a mixture of potash and onion. The nutritional composition ranged between 4.66% - 6.96% 

moisture, 19.69% - 21.88% crude protein, 4.77% - 5.75% lipid, 2.79 - 4.07% ash, 1.00 - 2.00% crude fibre, 

64.18 - 67.81% carbohydrate, 0.30 - 0.48mg/100g thymine and 0.8 - 1.40mg/100g riboflavin. The phytate, 

saponin, oxalate, and tannin of anti-nutrients valued between 0.0002 - 0.0006mg/100g, 0.60 - 2.20mg/100g, 

0.0062 - 0.093mg/100g and 0.033 - 0.066mg/100g respectively.  This study revealed that onion increased the 

nutrients and decreased the anti-nutrients as opposed to potash which decreased the nutrients while increasing 

the anti-nutrients. Hence, the use of onions is recommended as an additive for cooking brown-eyed cowpea. 

Keywords:  Potash, onions, proximate composition, anti- nutrients, Brown-eyed cowpea 

INTRODUCTION 

Cowpea (Vigna unguiculata L Walp) is one of the most 

important high quality leguminous crops which belongs to the 

family Fabaceae and tribe Phaseole, grown in tropical and 

subtropical regions of the world, primarily in sub-Saharan 

Africa (Singh, 2003). The legumes possess health beneficial 

properties which include anti-hypertensive, anti-diabetic, anti-

inflamatory and anti-cancer properties (Jayathilake et al., 2018). 

It serves as a very important and cheap source of protein in 

Nigerian diets and a source of animal feed (Langyintuo et al., 

2003). Nigeria is one of the largest producer and consumer of 

cowpea and accounts for 61% production in Africa and 58% 

worldwide (IITA, 2010).  

Potash is the common name for various mined and 

manufactured salts that contains potassium in water soluble 

form. The world’s largest consumers of potash are China, 

United States, Brazil and India (Cameron, 2008). Potassium 

carbonate, potassium chloride in potash activates the enzymes 

in grains by 50% while a special case of intracellular hydrogen 

bonds with proteins increases its solubility in water, hence 

promoting their own dehydration called dehydrons (Fernandez 

and Scott, 2003).  

Onion (Allium cepa) belongs to the family Liliaaceace with 

flavanoid (catechin) as its main constituent. Flavanoid is a class 

of polyphenols which binds to protein to form protein-

polyphenols complexes modified by intestinal micro-flora 

enzymes (Skrabanja et al., 2000), allowing the derived 

compounds formed by ring fission to be better digested and 

absorbed (Fulgencio, 2007). 

Cowpea seeds are sold in various Nigerian markets and take a 

long time to cook. The cooking time is reduced when potash is 

added to the water which alters the pH of the solution 

(Ogunmodede, 1972). Cooking of cowpea using additives such 

as potash and onion have been a long standing practice aimed at 

reducing the cooking time; but whether this has any significant 

effect on the nutritional and anti-nutritional composition of 

cowpea is not known. This research provides information on the 

effect of additives on the nutritional and anti-nutritional 

composition of brown-eyed cowpea. 

MATERIALS AND METHODS 

Sample collection 

Samples (brown-eyed cowpea, potash and red onion) were 

purchased from Samaru market, Zaria (11.16114˚N, 

007.64710˚E) in Kaduna State, Nigeria. Seeds were cleaned of 

debris and broken seeds
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Plate I: Brown-eyed cowpea (Kananado)        Plate II: Potash (kanwa) 

Sample treatments 

Four 1000ml Borosilicate glass (3.3) beakers and a six –surfaced 

Gerhardt hot plate was used to cook the samples simultaneously. 

Each beaker contained 400ml of tap water and one hundred 

grams (100g) of cowpea seeds.  To first beaker, 10g of potash 

was added (Sample treatment A); to the second beaker, 10g of 

onion was added (sample treatment B); to the third beaker, a 

mixture of the additives in a ratio of 1:1 (5g of potash: 5g of 

onion) was added (sample treatment C) and to the fourth beaker, 

no additive was added (sample control D). Samples were oven 

dried using Gallenkamp oven until cracked. The dried cooked 

cowpeas were grinded using a blender to obtain homogenous 

mixture.

 

 

Plate III: brown-eyed cowpea after cooking and oven drying, from left to right  

(Sample A-D) 

Proximate analyses 

The moisture content, ash, lipid, crude fibre, and protein 

contents were determined using the AOAC (2006) method. The 

percentage carbohydrate was obtained by difference, that is;  

% carbohydrate = 100 – (% moisture + % crude protein + % ash 

+ % lipids + % fibre) (Mbah et al., 2012; Mathew et al., 2018). 

Vitamins analyses 

The Thiamine and Riboflavin contents of the cooked cowpeas 

were analysed using the methods described by Adegbe (2009). 

 

 

Determination of Riboflavin 

Five grams (5g) of the sample was dissolved in 100ml of 50% 

ethanol solution and shaken for 1 hour on an electric shaker. The 

solution was filtered into a 100ml flask. Ten ml of the filtrate, 

10ml of 5% potassium permanganate and 10ml of 30% H2O2 

were pipetted into a 100ml volumetric flask, mixed by stirring 

and allowed to stand over a hot water bath for about 30minutes 

after which 2ml of 40% sodium sulphate was added. Distilled 

water was added to make up 50ml of the sample solution and 

the absorbance measured at 510nm using a spectrophotometer 

(Adegbe, 2009). 
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Determination of thiamine  

In a 250ml volumetric flask, one gram (1g) of the sample was 

dissolved in 65ml of 0.1N HCl, and then heated on a boiling 

water bath for 45-60 minutes with frequent shaking. The 

solution was allowed to cool and made up to 100ml mark using 

distilled water. Ten ml of the extract was pipette into a 100ml 

volumetric flask and 5ml of alkaline potassium ferricyanide 

solution was added and mixed gently for 2-3 minutes. Two ml 

of H2SO4 was then added and cooled under running tap water. 

After cooling, 5ml of 10% potassium iodide solution and few 

crystals of zinc sulphate were added. The solution was titrated 

against standard thiosulphate solution. A blank titration was 

carried out using 10ml of water with concentrated HCl added in 

advance so that solution remains acidic even after addition of 

potassium ferricyanide solutions (Adegbe, 2009). 

Anti- nutritional analyses 

The phytate, tannin and oxalate contents were determined using 

the A.O.A.C (2006) standard methods. Determination of 

saponin was according to the method described by Onwuka, 

(2005).  

Data analysis 

Duplicate values of analyses were subjected to Analysis of 

variance (ANOVA) and where significant, least significant 

difference (LSD) test was used to separate the means at P<0.05 

using the Statistical Package for the Social Sciences (SPSS) 

version 17.0 (Mbah et al., 2012; Arinola and Adesina, 2014). 

RESULTS AND DISCUSSION 

The nutritional compositions of cooked brown-eyed cowpea 

using potash (A), onion (B), potash and onion (C) and control 

(D) are presented in Table 1. The moisture contents ranged from 

4.075% (D) to 5.660% (A) which was much lower than the 

report of Mathew et al. (2018) for unfermented (18.07%) and 

fermented (22.78%) African custard apple seeds and the 15% 

moisture content required for safe storage of plant materials 

(Sena et al., 1998). This implies that even after treatment of 

cowpea seeds, seeds can be air-dried and stored for a long time. 

The ash content was significantly higher (4.075%) in the control 

than that of other samples; however no significant difference 

was observed in the treated samples with sample B having the 

least ash content (2.755%). The reduction in the ash content may 

be an indication that the treatments facilitated the leaching of 

some mineral nutrients. The values were however lower than the 

6.21- 6.91% of locust beans seeds reported by Aremu et al. 

(2015).  

The lipid content was between the ranges of 4.775 (D) and 

5.750% (B) with the treated samples having higher values which 

were not significantly different from the control. This could 

imply that the use of additives facilitated the release of oil from 

the cowpea seeds. The increase in lipid content after treatments 

was in agreement with the study on crude fat content of raw and 

fermented soybean seeds (19- 23%) by Thigom and Chhetry 

(2011). Although no significant difference was observed for 

crude fibre, sample B had the highest value (2.00%) while 

sample D had the least (1.00%). Crude fibre in diet is known to 

enhance digestibility, slow down the release of glucose into 

blood stream, aid bowel movement, and prevent bowel cancers 

(Arinola and Adesina, 2014). This implies that the treatments 

could be used to increase the crude fibre content of cowpea 

seeds. The fibre values were lower to the report of Babalola and 

Giwa (2012) for raw and fermented soybean seeds (4.05 to 

7.34%).  

There was no significant difference in the crude protein content 

of the samples. Sample B had a higher protein (21.88%) when 

compared with the other treatments (19.690%). This showed 

that the treatments had no effect on the activity of proteolytic 

enzymes, therefore the increase observed in the case of sample 

B could be as a result of the protein content in the red onion 

(Bjarnadottir, 2015). The protein contents were similar to the 

report of Mathew et al. (2018) for unfermented (16.90%) and 

fermented (25.89%) African custard apple. The values were 

however higher when compared to the 15.07% protein content 

of Potiskum cowpea pottage reported by Otitoju et al. (2015). 

The carbohydrate content valued between 64.175% (B) and 

67.805% (D). The use of additives decreased the carbohydrate 

content of cooked brown-eyed cowpea; implying that the 

treatments facilitated the hydrolysis of the carbohydrate and 

leaching of its by-product (sugar) into the cooking medium. The 

decrease in the carbohydrate content agrees with the report of 

Otitoju et al (2015) who recorded a carbohydrate content of 

45.68 – 54.74% to 29.00 – 36.35% in raw and four varieties of 

cowpea pottage respectively.   

Sample C had the highest thiamine and riboflavin content of 

0.480mg/100g and 1.400mg/100g respectively while sample A 

had the least in both thiamine and riboflavin content (0.300 

mg/100g and 0.800mg/100g respectively). The significant 

decrease observed between sample A and sample D showed that 

potash destroys vitamins resulting from the increase in pH level 

while the significant increase in the vitamin values as observed 

in sample C could be due to the presence of these vitamins in 

onion which compensated for the increased leaching effect of 

the potash. The thiamine values reported in this study were 

lower than the 0.853 mg/100g of raw mature cowpea seeds but 

the riboflavin contents were higher than those of raw cowpea 

seeds (0.226 mg/100g)  reported by the USDA, (2018). 
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Table 1: Effect of potash and onion on the proximate composition of cooked brown-eyed cowpea 

Treatments Moisture 

 

              

(%) 

Ash  

 

                                  

(%) 

Lipid  

 

                 

(%) 

Crude 

fibre 

               

(%) 

Crude 

protein 

                          

(%) 

Carbohy

drate 

                                               

                                     

(%) 

Thiamine 

(mg/100g) 

Riboflavin 

(mg/100g) 

  

Potash  

(Sample A)  

5.660a 

± 0.83 

3.190ab 

± 0.57 

± 0.73 

5.655a 

± 0.36 

1.250a 

± 0.36 

19.690a 

± 3.10 

65.805a 

± 2.68 

0.300a 

± 0.28 

0.800b 

± 0.28 

  

Onions 

(Sample B) 

 

5.445a 

± 0.21 

2.755ab 

± 0.73 

5.750a 

± 0.73 

2.000a 

± 0.00 

21.875a 

± 9.19 

64.175a 

± 6.48 

0.420a 

± 0.14 

1.100ab 

± 014 

  

Mixture 

(Sample C) 

 

5.955a 

± 0.32 

3:590ab 

± 0.06 

5.335a 

± 0.11 

1.500a 

± 0.71 

19.690a 

± 3.10 

65.430a 

± 2.83 

0.480a 

± 0.00 

1.400a 

± 0.06 

  

Control 

(Sample D) 

 

4.655a 

± 0.12 

4.075b 

± 0.79 

4.765a 

± 1.10 

1.000a 

± 0.00 

19.690a 

± 3.10 

67.805a 

± 0.04 

0.440a 

± 0.00 

1.200ab 

± 0.23 

  

COEF.VAR. 

 

8.511 9.811 13.838 5.748 20.233 5.748 33.442 0.550   

Standard 

Error 

 

0.327 

 

0.236 

 

0.526 

 

2.675 

 

2.896 

 

2.675 

 

0.097 

 

0.112 

  

    Results are mean values of duplicate determination ± standard deviation 

Means with the same superscripts within column are not significantly different at (P≥0.05) 

 

The mean values of anti-nutritional composition of cooked 

brown-eyed cowpea are presented in Table 2.  The oxalate 

values ranged between 0.062 mg/100g (B) and 0.095mg/100g 

(A) which were lower than the report of Babalola and Giwa 

(2012) for fermented (1.02 mg/100g) and unfermented (1.05 

mg/100g) soybeans. Oxalate is found in nature in some plants in 

the form of soluble and insoluble salts, which are destroyed by 

heat and released as oxalic acids (Agada, 2006; Ilelaboye et al., 

2013). The study showed that potash inhibited the destruction of 

oxalate which could be attributed to the increase in the pH and 

the significant reduction in the cooking time (unpublished data 

of the study). In the case of saponin, significant difference was 

observed with sample A having the highest value of 

22.400mg/100g and sample C having the least value of 

6.050mg/100g. Values of saponin obtained from this study were 

however lower than 0.58 - 1.67g/100g of blanched cooked 

vegetables reported by Ilelaboye et al. (2013). Saponins are anti-

nutrients known to have both beneficial effects such as 

modifying the permeability of the small intestine which may 

help in the absorption of specific drugs and deleterious 

properties known to cause heamolysis of blood (Mbah et al., 

2012; Ilelaboye et al., 2013).  

Tannin values ranged between 0.033mg/100g (sample A) to 

0.066mg/100g (samples B, C, and D). Same values were 

obtained between the control and two treatments indicating that 

the treatments had no effect on tannin except in the case of 

treatment A, which showed a significant reduction in the tannin 

content. Tannins are known to inhibit the activities of some 

digestive enzymes such as trypsin and precipitate proteins in 

the gut; thereby making them unavailable. Processing methods 

such as boiling and roasting are known to reduce tannin 

content of various seeds (Mbah et al., 2012; Ilelaboye et al., 

2013). This study therefore showed that only the use of potash 

as an additive significantly increases protein bioavailability. The 

tannin values were however lower to the tannin content of 

soybeans (0.15mg/100g) as reported by Odumodu (1992) and 

0.12% - 1.15% in four varieties of cowpea pottage reported by 

Otitoju et al (2015).    

The phytate values ranged from 0.0002 mg/100g (B) to 0.0006 

mg/100g (A). These were higher than the 0.04 mg/100g 4-day 

fermentation and 0.01 mg/100g 14-day fermentation of African 

oil beans as reported by Balogun (2013). Phytate chelates 

mineral elements and makes them metabolically unavailable 

(Nduagu et al., 2008). The increase observed in sample A could 

be as a result of an increase in the pH which negatively affects 

the concentration gradient, hence inhibiting the leaching out of 

the anti-nutrient into the cooking medium. The increase could 

also be due to the decrease in cooking time, which is known to 

influence phytase activities by hydrolytic cleavage of phytate 

phosphorous. Summarily, the significant increase in most of the 

anti- nutrients in sample A could be attributed to the reduction 

in cooking time for the sample. The longer the cooking time the 

more the reduction in the anti-nutrients (Abu, 2005). 
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Table 3: Effect of potash and onions on the anti-nutritional composition of cooked brown-eyed cowpea 

Treatments Oxalate 

(mg/100g) 

Saponin 

(mg/100g) 

Tannin 

(mg/100g) 

Phytate 

(mg/100g) 

Potash 

(Sample A) 

 

0.095a 

± 0.02 

2.200a 

± 0.57 

0.033b 

± 0.00 

0.0006a 

± 0.02 

Onion 

(Sample B) 

 

0.062a 

± 0.01 

1.500ab 

± 0.42 

0.066a 

± 0.00 

0.0002a 

± 0.00 

Mixture 

(Sample C) 

 

0.078a 

± 0.02 

0.600ab 

± 0.28 

0.066a 

± 0.00 

0.0004a 

± 0.00 

Control 

(Sample D) 

 

0.067a 

± 0.00 

1.000b 

± 0.42 

0.066a 

± 0.00 

0.0004a 

± 0.00 

Coeff. Var. 

 

22.225 32.897 0.000 48.990 

Standard Error 0.077 0.000 0.000 0.000 

  Results are mean values of duplicate determination ± standard deviation 

Means with the same superscripts within column are not significantly different at (P≥0.05) 

 

CONCLUSION 

Nutritional and anti- nutritional contents of cooked brown-eyed 

cowpea were affected by the use of additives. The use of onion 

improved the bioavailability of most of the nutrients except in 

ash and carbohydrate, while the use of potash significantly 

increased most of the anti-nutrients and decreased most of the 

nutrients. From the study, the use of onion as additive in the 

cooking of cowpeas is highly recommended. 
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