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Abstract 
This research was designed is to evaluate the effects of soaking on the 

cooking-quality characteristics of African yam bean seeds Seeds at 

different pre-treatment time, the African yam bean seeds were handpicked 

to remove unwanted materials, About 40 g weight of dry samples was 

soaked in 100 ml distilled water for 14 hours at 32oC oC (room 

temperature) 40 grams of dry samples were soaked in distilled water 

mixed citric acid solution 0.5%, 1.0%, 1.5%) added to a 100 ml distilled 

water respectively for 14 hours at 32oC. It has also shown that soaking in 

citric acids solution for 4, 6, 8, 10, 12 and 14 hour had greater reduction 

in the haemagglutinins level of the African yam beans samples. The 14 

hour citric acids solution in combination with cooking had positive effect 

on the African yam bean better than in the other samples. At 1.5% citric 

acids solution treatment there was an increase in the haemagglutin 

content which implies that the solution was not favourable to the 

haemagglutin content of African yam bean seeds. combinations of 0.5% 

citric acids solution treatment and other processing techniques was 

observed to reduced the heamagglutin and cooking time 

 

Keywords: Pre-Treatment, Conditions, Characteristics, African Yam, 

Bean Seeds. 

 

Introduction 
African yam bean (AYB) is an 

herbaceous leguminous plant 

occurring throughout tropical Africa 

(United States Department of 

Agriculture (USDA), 2007). It is 

grown as a minor crop in association 
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with yam and cassava. AYB serves as security crop; it has the potential to meet 

year round protein requirements if grown on a large scale (World Health 

Organization (WHO), 2002).  

According to Silva(2000) legumes are often soaked before cooking in order to 

soften the seeds and reduce cooking time. A higher moisture content of the 

soaked beans reduces the cooking time.Soaking has been shown to be a useful 

and essential step in the home cooking of legume seeds especially in areas of 

high altitude, and has been reported to decrease the trypsin inhibitor and 

hemagglutinin activity in Phaseolus vulgaris (Kakade and Robert, (2006).  

Studies have shown the good attributes of AYB in human nutrition. However, 

it’s underutilized and rarely consumed in urban and rural areas in Nigeria. The 

current status as a minor crop means that itis largely unexploited, underutilized 

and also faces the danger of extinction (Klu et al., 2001). The use of AYB may 

be limited by the beany flavour and long cooking time. These limitations can 

be overcome by processing like fermentation, soaking, roasting among others 

(Ene-Obong and Obiziba, 2005). Moreover, soaking or fermenting in lime 

medium can equally improve flavour, reduce the incidence of flatulence and 

acts as anti-oxidant (Waladkhani, & Clemens, 2003). Citric acid treated AYB 

has been shown to have greater reduction in toxic substances like the cyanides 

(Azeke, et al., 2007). 

Legumes are seeds that grow in pods; they are high in fibre, low in fat and a 

good source of protein. Beans, lentils, peas, soybeans, and peanuts are all 

examples of some major common legumes. Lesser known legumes are African 

yam beans, baobab among others (Obiakor and Nwanekezi, 2008). Legumes 

contains large group of non-nutritive compounds known as photochemical that 

are biologically active in the body, and they act as antioxidants, these 

photochemical were earlier thought to be harmful to the body, but, with the 

recent research, they were discovered to have healing and protective properties. 

This phytochemicals fall in the class of phenolic acids, saponins, isoflavones, 

phytates among others (Gropper et al., 2005). Legumes are low in fat and 

carbohydrate and high in protein, they can be used as substitute for animal 

protein, they are equally rich in magnesium, iron, copper and folic acid. 

Vitamins such as B1 B2 B6 niacin, folates have been associated with legumes; 

the iron in legumes is two tothree times more than that found in meat though 

not absorbed readily, and vitamin C from other foods in the meals of legumes 
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increases the absorption to levels similar to iron in meat (Pamplona-Roger, 

2006; Gropper et al., 2005). 

Pamplona-Roger (2006) reported that 15% to 30% of legumes’ dry weight is 

fibre and this amount is superior to whole grains. It has been documented that 

they contain 2-3 times the protein of cereal grains and no other plant food is as 

rich in protein as legumes in their natural state (Pamplona-Roger, 2006). The 

objective of this study is to evaluate the effects of soaking on the 

cooking/quality characteristics of African yam bean seeds 

 

MATERIALS AND METHODS 

Sample collection  

African yam beans were obtained from wadata main market makurdi, Benue 

State. 

 

Sample preparation  

Seeds were handpicked to remove broken ones and unwanted materials. All 

experiments samples of the beans were nearly of uniform size and moisture 

content of approximately 10% moisture (dry weight basis)  

 

Soaking treatment 

About 40 g weight of dry samples was soaked in 100ml distilled water for 14 

hours at 32oC ±2oC (room temperature) 40 grams of dry samples were soaked 

in distilled water mixed citric acid solution 0.5%, 1.0%, 1.5%) added to a 100ml 

distilled water respectively for 14 hours at 32oC ±2oC. 

 

Determination Water of imbibitions 

The method of (Peterside et al., 2000) modified was adopted with some slight 

modification. 

About 40 g of the bean seed sample was soaked in distilled water for a period 

of 4,6,8,10, 12 and 14 hours at 32oC ±2oC. At the end of each period, the beans 

were removed and blotted dry and weighed. Gain in weight will be recorded as 

the amount of water absorbed and expressed on a percentage of the bean dry 

weight. 
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Determination of cooking time 

The cooking time was determined using the method of (Giami and Okwechime, 

1993) with slight modification. Pre-soaked AYB seeds with water and then 

cooked in 3times weight of distilled water. As cooking progressed, sub-samples 

were withdrawn periodically and tested on thumb. The beans were considered 

cooked when they are softened to uniform flat mass. 

 

Determination of haemagglutinin by spectrometric method 

Haemagglutinin was determined according to the method described by Onwuka 

(2005). Two grammes (2g) of the sample were weighed into 40ml normal saline 

solution buffered at pH 6.4 with 0.01m phosphate buffer solution. It was 

allowed to stand at room temperature for 30 mins and centrifuged to obtain the 

extract. Half of a milliliter (0.05ml) of the extract was diluted in a test tube. 1 

ml of heparinized rabbit blood was poured. The blank was prepared by adding 

1ml of blood into a test tube and allowed to stand for 4 h at room temperature. 

1ml of normal saline was added to all the test tubes and it was allowed to stand 

for 10mm, after which the absorbance was read at 620nm. 

𝑯𝒂𝒆𝒎𝒐𝒈𝒍𝒖𝒕𝒊𝒏 𝒖𝒏𝒊𝒕/𝒈 = (𝒃 − 𝒂)𝐱𝐅 

where b = absorbance of the blank 

F = experimental factor given by 

𝑭 = (
𝟏

𝒘
𝐱

𝒇

𝑽𝒂
)𝑫 

Where; 

W =  Weight of sample 

VF = Total volume of extract 

VA = Volume of extract used in the assay D dilution factor 

 

Statistical Analysis 

All determinatory was conducted in triplicate and the mean ± standared 

deviation of three values was reported. Data on physical hardness of cool bean 

seeds would be subjected to analysis of variance and Duncan Multiple range 

test as described by (Iwe, 2003), to determine the significance of differences 

between treatment means. 
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RESULTS AND DISCUSION 

 
Figure 1: Effect of soaking (Distilled water + 0% citric acids) on water of 

imbibition of the seeds 

 

Effect of soaking solution on water of imbibition 

Fig. 1 -4 shows the effect of soaking solution on water of imbibiotion of African 

yam bean (AYB) seeds. Water imbibed by AYB seeds soaked in distilled water 

mixed with citric acids solution was slower than those soaked in distilled water 

without trona solution. The amount of water imbibed per unit weight of AYB 

soaked in distilled water without trona solution (0% trona) increased from 3.0 -

11.5g after 14 hours compared to 6.9, 4.8 and 4.3g in soaking solution with 

0.5%, 1% and 1.5% citric acids respectively. These findings are in agreement 

the results of Giami and Ikpimi (1992). Complete imbibition was not achieved 

SK: Soaking time; WI: Water of Imbibition 



334  africanscholarpublications@gmail.com                                                                               

 2019 

 
 

in our soaking studies nor Giami and Ikpimi (1992), suggesting that soaking 

times longer than 14 hours may be required for saturation to be attained. 

However, under tropical conditions, it is difficult to soak the beans more than 

24 hours without heavy bacterial contamination and growth. Significant 

differences exist in the amount of water imbibed with soaking time in soaking 

solution with 0% citric acids and mixed citric acids solution. The mechanism 

underlying this involves the imbibtion catalysed by depolymerisation of the 

middle lamella pectic polymers (Brett and Waldron 1996). The water of 

imbibition of thte seeds soaking solution with 0.1% citric acids which was 

comparable with values of 1.5% trona after 14 hours of soaking time. In general, 

the amount of water absorbed during soaking of AYB seeds is positively 

correlated with soaking time (Liu et al., 2005). 

 
Figure 2: Effect of soaking solution (Distilled water + 0.5% citric acids) 

water on water of imbibition of the seeds 

SK: Soaking time; WI: Water of Imbibition 

0.5 % citric acids 
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Figure 3: Effect of soaking solution (Distilled water + 1.0% citric acids) 

water on water of imbibition of the seeds 

 

 
Figure 4: Effect of soaking solution (Distilled water + 1.5% citric acids) 

water on water of imbibition of the seeds 

SK: Soaking time; WI: Water of Imbibition 

SK: Soaking time; WI: Water of Imbibition 

1.0 % citric acids 

1.5 % citric acids 
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Table 1: Effect of soaking solution (distilled water without citric acids) and 

cooking time on the Haemegglutin content of African yam bean seed 

Soaking time 

(hrs) 

Cooking time 

(hrs/minutes) 

 
Haemagglutin 

HUI/mg 

 

4 2h x 5 min 0.49±0.007 

6 2h x 0 min 0.47±0.007 

8 2h x 0 min 0.43±0.014 

10 1h x 55 min 0.46±0.000 

12 1h x 52 min 0.42±0.007 

14 1h x 48 min 0.40±0.000 

Values are means ± SD for duplicate determination 

 

The Haemagglutanin content of African yam bean chosen in this study is 1.25 

± 0.0 HUI/mg. 

 

Effects of soaking solution and cooking time on the Haemagglutinin 

content of African yam bean seeds. 

Table 1 shows the result of the effect of soaking solution (distilled water without 

citric acids), soaking time and cooking time on the haemagglutinin content of 

AYB seeds. The results revealed that after 4 hours of soaking in distilled water 

to 14 hours the cooking time decreased from 2 h x 5 minutes to 1 h x 48 minutes, 

while the heamaglutain contents decreased from 1.25 to 0.49 H.I.U/mg. the 

AYB seeds were considered cooked when they were easily squeezed between 

the thumb and forefingers. Interaction of the distilled water and soaking time of 

8 h to 14 h decreased cooking time to 1 h x 48 mins, with no significant 

difference. The percentage of seeds determined as cooking time increased to 1 

h x 48 min was similar to those soaked for 4 to 6 h. The result given in table 1 

showed that longer soaking time did not significantly reduce Haemagglutin 

content. However, cooking with distilled water without trona (distilled water 

only) was not just enough to soften the seeds and reduce haemaglutin content 

to 0.40 HIU/mg. hence longer soaking and cooking time may completely 

degrade the Haemaglutin content in African yam bean seeds. 

The results Table 1 above shows that at 4 hours cooking time there was a 

decrease in heamagglutin content from 1.25Hiu/mg to 0.49HIU/mg. The 

samples soaked at 4h in 0% citric acids solution had the highest heamagglutin 



337  africanscholarpublications@gmail.com                                                                               

 2019 

 
 

content of 0.9Hiu/mg while sample soaked at 14 h in 0% citric acids solution 

had the lowest haemagglutin content of 0.40Hiu/mg respectively. At 6 hours 

cooking time here was a decrease in heamagglutin content from 1.25Hiu/mg to 

0.47HIU/mg. At 8 hours cooking time there was a decrease in heamagglutin 

content from 1.25Hiu/mg to 0.43Hiu/mg. At 10 hours cooking time there was a 

decrease in heamagglutin content from 1.25Hiu/mg to 0.46Hiu/mg. At 12 hours 

cooking time there was a decrease in heamagglutin content from 1.25Hiu/mg to 

0.42Hiu/mg. At 14 hours cooking time there was a decrease in heamagglutin 

content from 1.25Hiu/mg to 0.40Hiu/mg. 

 

Table 2: Effect of soaking solution (Distilled water and 0.5% citric acids) 

and cooking time on the Haemagglutinin content of African yam bean seed 

Soaking time 

(hrs) 

Cooking time 

(hrs/min) 

 
Haemagglutin 

HUI/mg 

4 2h x 0 min 0.43±0.014 

6 2h x 0 min 0.41±0.007 

8 1h x 35 min 0.38±0.014 

10 1h x 32 min 0.34±0.014 

12 1h x 30 min 0.32±0.007 

14 1h x 30 min 0.30±0.000 

 

Haemaglutin values are means ± S.D of duplicate determinations. 

The Haemaglutincontent chosen for the study is 25 ±0.01 HUI/mg. 

 

Effect of soaking solution (Distilled waterand 0.5% citric acids) and 

cooking time on the Haemagglutin content of African yam bean seed 

The results Table 2 above shows that at 4 hours cooking time there was a 

decrease in heamagglutin content from 1.25 Hiu/mg to 0.43Hiu/mg. the findings 

revealed that African yam bean seed soaked in 0.5% citric acids solution for 4h 

had the highest heamagglutin content of 0.43Hiu/mg. At 6 hours cooking time 

here was a decrease in heamagglutin content from 1.25Hiu/mg to 0.41Hiu/mg. 

At 8 hours cooking time there was a decrease in heamagglutin content from 

1.25Hiu/mg to 0.38 Hiu/mg. At 10 hours cooking time there was a decrease in 



338  africanscholarpublications@gmail.com                                                                               

 2019 

 
 

heamagglutin content from 1.25Hiu/mg to 0.34Hiu/mg. At 12 hours cooking 

time there was a decrease in heamagglutin content from 1.25 Hiu/mg to 

0.32Hiu/mg. At 14 hours cooking time there was a decrease in heamagglutin 

content from 1.25 Hiu/mg to 0.30Hiu/mg. 

The high heamagglutin level for the sample soaked for 2h in 0.5% citric acids 

solution could be as a result of the citric acids treatment. All the samples 

appeared to be safe. The low anti-nutrients levels suggest that minerals can be 

much more available. Reports from an earlier study showed that low 

heamagglutin levels of 3.01mg/g had significant increase in calcium absorption 

(Heaney, Weaver & Fitzsimmons, 1991). Recent research shows that the 

consumption of heamagglutin within 0.05-0.2% (150-200mg/100g) of a diet 

can be regarded as unsafe (Schiavone, et al., 2007). Therefore, the heamagglutin 

level observed in this study would exert negative effect such as the lowering of 

available protein by antagonistic competition, this can elicite protein deficiency 

syndrome. 

 

Table 3: Effect of soaking solution (distilled waterand 1.0% citric acids) 

and cooking time on the Haemagglutin content of African yam bean seed 

Haemaglutin values are means ± S.D of duplicate determinations. 

 

Effect of soaking solution (Distilled waterand 1.0% citric acids) and 

cooking time on the Haemagglutin content of African yam bean seed 

The result of findings shows that African yam bean seed soaked in 1.0 % citric 

acids solution for 4 hours had the highest haemagglutin content of 0.48 Hiu/mg. 

The results Table 3 above shows that At 4 hours cooking time there was a 

decrease in heamagglutin content from 1.25 Hiu/mg to 0.48Hiu/mg. at 6 hours 

cooking time here was a decrease in heamagglutin content from 1.25 Hiu/mg to 

Soaking time 

(hrs) 

Cooking time 

(hrs/min) 

 
Haemagglutin 

HUI/mg 

4 2h x 0 min 0.48±0.014 

6 2h x 0 min 0.43±0.141 

8 2h x 0 min 0.41±0.007 

10 1h x 35 min 0.40±0.000 

12 1h x 35 min 0.39±0.007 

14 1h x 34 min 0.35±0.014 
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0.43 Hiu/mg. At 8 hours cooking time there was a decrease in heamagglutin 

content from 1.25 Hiu/mg to 0.41 Hiu/mg. At 10 hours cooking time there was 

a decrease in heamagglutin content from 1.25 Hiu/mg to 0.40 Hiu/mg. At 12 

hours cooking time there was a decrease in heamagglutin content from 1.25 

Hiu/mg to 0.39Hiu/mg. At 14 hours cooking time there was a decrease in 

heamagglutin content from 1.25 Hiu/mg to 0.35 Hiu/mg 

The much higher reduction of haemagglutinin in the 12h 1.0% citric acids 

solution treated sample could be due to the intermittent changing of water and 

trona treatment provided acidic medium which lowered haemagglutinin on the 

sample (Puriet al., 1990). The combination of soaking in water for 14 h and 

cooking appears to be most effective in reducing haemagglutinin in African yam 

bean seed. 

 

Table 4: Effect of soaking solution (distilled waterand 1.5% citric acids) 

and cooking time on the Haemagglutin content of African yam bean seed 

Soaking time 

(hrs) 

Cooking time 

(hrs/min) 

Haemagglutin 

HUI/mg 

4 2h x 0 min 0.57±0.014 

6 2h x 0 min 0.53±0.014 

8 1h x 33 min 0.52±0.021 

10 1h x 48 min 0.52±0.014 

12 1h x 49 min 0.51±0.014 

14 1.49 0.51±0.014 

Haemaglutin values are means ± S.D of duplicate determinations. 

 

Effect of soaking solution (H2O and 1.5% citric acids) and cooking time on 

the Haemagglutin content of African yam bean seed 

The results Table 1 above shows that at 4 hours cooking time there was a 

decrease in heamagglutin content from 1.25 Hiu/mg to 0.57 Hiu/mg. At 6 hours 

cooking time here was a decrease in heamagglutin content from 1.25 Hiu/mg to 

0.53 Hiu/mg. At 8 hours cooking time there was a decrease in heamagglutin 

content from 1.25 Hiu/mg to 0.52 Hiu/mg. At 10 hours cooking time there was 

a decrease in heamagglutin content from 1.25 Hiu/mg to 0.52 Hiu/mg. At 12 

hours cooking time there was a decrease in heamagglutin content from 
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1.25Hiu/mg to 0.51Hiu/mg. At 14 hours cooking time there was a decrease in 

heamagglutin content from 1.25 Hiu/mg to 0.51 Hiu/mg. 

The increment of haemagglutin in all the samples were far beyond the 

35mg/100g lethal value (Oke, 2009). The much more increment in 1.5% citric 

acids solution treated samples agreed with previous result. This result indicated 

that treated African yam bean in 1.5% citric acids solution medium led to the 

increment of haemagglutin in African yam bean seed (Azeke, 2007). 

 

CONCLUSION AND RECOMMENDATION 

Conclusion 

This work has shown that adequate knowledge of processes to reduce cooking 

time and anti nutrients compiled with the desirable nutrients would increase 

food usage of African yam bean seed. It has also shown that soaking in citric 

acids solution for 4, 6, 8, 10, 12 and 14 hour had greater reduction in the 

haemagglutinins level of the African yam beans samples. The 14 hour citric 

acids solution in combination with cooking had positive effect on the African 

yam bean better than in the other samples. At 1.5% citric acids solution 

treatment there was an increase in the haemagglutin content which implies that 

the solution was not favourable to the haemagglutin content of African yam 

bean seeds. 

 

Recommendation  

It is recommended that the combinations of 0.5% citric acids solution treatment 

and other processing techniques should be used to reduce the anti-nutrients 

(Haemagglutin content) of African yam bean seeds.  
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