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A b s t r a c t   A r t i c l e  I n f o  

African Locust Bean (Parkia biglobosa) is among the leguminous plants used by man 

particularly in some African countries for the production of local condiment. This study 

sought to investigate the status of mineral and anti-nutritional compositions of raw and 

fermented seeds of African locust bean. The results indicated that fermentation 

significantly (p<0.05) reduced the contents of the minerals examined except copper 

which had the same content (0.02 mg/kg) in both the raw and fermented seeds. The 
content of the anti-nutrients: tannins (8.34 mg/100g), phytic acid (41.77 mg/100g), and 

oxalate (180.00 mg/100g) in the raw seeds were significantly reduced to 5.94 mg/100g, 

6.41 mg/100g, and 70.00 mg/100g in the fermented seeds respectively. Therefore, this 

present work showed that fermentation had influence in the mineral and anti-nutritional 

compositions of African locust bean. 
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Introduction 

 

Parkia biglobosa is one of the 34 known species of the 
genus Parkia whose centre of origin is in South America. 

Parkia biglobosa commonly called African locust bean 

tree is known in Yoruba as Igba, or Irugba, in Hausa as 
Dorowa and in Igbo as Origili. Parkia biglobosa is 

consumed mainly because the fruit is rich in minerals 

and valuable protein (Odunfa, 1985). According to 

(Clampbell – Platt, 1980), the most popular form of 
consumption is in its traditional fermentation into 

dawadawa, a food condiment for seasoning traditional 

soups.  
 

The presence of antinutritional factors in Parkia 

biglobosa and other legumes have hindered their use as 
source of protein. Processing of African  locust bean seed 

into dawadawa gives the product not only its peculiar 

aroma which enhances the taste and smell of several 

traditional dishes but also results in reducing level of 

antinutrients and improving its digestibility and 

nutritional value (Odunfa, 1985; Omafuvbe et al., 2004).   

Fermented foods are foods which have been subjected to 
the action of micro- organisms or enzymes so that 

desirable biochemical changes cause significant 

modification to the food (Clampbell-Platt, 1987). Natural 
fermentation can produce important nutrients or 

eliminate anti-nutrients. However the information on 

how fermentation would affect the mineral and anti-

nutrients of Parkia biglobosa remained scanty.  The 
present study was carried out to evaluate the mineral and 

antinutritional contents of the raw Parkia biglobosa seed 

and its fermented seed. 

 

Materials and methods 

 

Collection of sample 
 

Dried African locust bean seed were bought from 

farmers at a market in Jos East local government in 
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Fobor Plateau State. The seeds were sorted out to remove 

bad ones. The seeds were then stored in a black 
polythene bag at room temperature until required for use. 

 

Chemicals   

 

All the chemicals used were of analytical grade. 

 

Fermentation of Parkia biglobosa seed   
 

The processing of the African locust bean seed to 

condiment was carried out according to the method of 
(Omafuvbe et al., 2004) with slight modifications. The 

raw seed was boiled for 12hours with potash added to 

soften the cotyledons and left overnight in the boiling 

water. Excess water was drained off and the seeds were 
manually hulled by pounding in a wooden mortar.  After 

hulling, the cotyledons were cooked again for 45 

minutes. The water was drained off, and the seeds were 
spread in a basket lined with sack. It was then covered 

with trays, wrapped with clothes and allowed to ferment 

for four days to produce the condiment.  

 

Determination of mineral composition 

 

The following mineral elements (Zn, Fe, Cu, Mn, Ca, 
Mg, and K) were determined using the Atomic 

Absorption Spectrophotometer (Unicam969). The 

sample (2g) was weighed and digested in mixture of 
concentrated HNO3 and perchloric acid in ratio 6:1 in a 

fume cupboard. Heating was continued until the 

solutions turned colorless. The solutions were transferred 
into a 50ml standard flask and diluted to mark with 

deionized water. Mineral content was then analyzed by 

using the Unicam 969 Absorption spectrometer. 

 

Determination of antinutritional content in the 

sample  

 
The antinutritional factors tannin and phytic acid were 

determined following the method of   (Joslyn, 1970) 

whereas oxalate was determined using the method of 

(Munro and Basir, 1973). 

 

Tannin content: The Tannin content was obtained by 

weighing 5g of the ground sample and defatted using 5% 
ethyl for 15 minutes. The Tannin in the defatted sample 

was then extracted with methanol and the absorbance 

was taken at 760nm. 

 

Phytic acid content: Phytic content was estimated by 

weighing 5g of the ground sample which was extracted 

with 0.5N HCl. The phytate was precipitated and 

converted to Ferric hydroxide and soluble Sodium 
phytate by adding sodium hydroxide. 5ml of ammonium 

Molybdate solution was added to the precipitate followed 

by 1ml of hydroquinone, it was made up to 100ml mark, 
and left for 1hour before the absorbance was taken at 

640nm. The concentration of phytate was obtained using 

the standard curve. 

 
Oxalate content: Oxalate content was determined by the 

method of Munro and Basir (1973). The Oxalate was 

extracted with dilute HCl at 80°C and treated with 
concentrated ammonia. Further treatment with calcium 

chloride solution precipitated calcium oxalate which was 

solubilized with hot 25% sulphuric acid and finally 

titrated with 0.05N Potassium Permanganate. 
      

Statistical analysis 

 
Mean values of each variable were taken and standard 

error calculated for three (3) determinations. The student 

t-test was used to determine the significance between the 
raw and fermented seeds. Where p-value less than 0.05, 

was considered significant. 

 

Results and discussion  
 

The results showing some mineral composition of raw 

and fermented seeds of Parkia biglobosa is presented in 
Table 1. With the exception of copper, all the minerals 

studied were significantly reduced (p<0.05) by 

fermentation. Copper was not significantly (p> 0.05) 
affected by fermentation. The significant decrease of 

minerals could be attributed to leaching out of solid 

matter into the soaking water. Reduction in mineral 

content could also be caused by removal of hull portion 
which may contain some amounts of minerals.        

                                                                    
Table 1. Some mineral composition of raw and fermented 

seeds of African locust bean (mg/kg)* dry weight. 

Minerals Raw seed  Fermented seed 

Zinc 0.29± 0.04 0.10±0.03 

Iron 0.33±0.03 0.17±0.02 

Copper 0.02±0.01 0.02±0.04 

Manganese 0.11±0.02 0.03±0.01 

Calcium 2.66±0.10 1.11±0.015 

Magnesium 2.64±0.11 0.34±0.02 

Potassium 21.35±2.5 15.49±2.00 

*Values are means of triplicate determinations with standard 

error of mean. 
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Calcium and magnesium are important minerals required 

for teeth and bone development in children. Potassium is 
an important mineral needed for normal muscle 

functioning.        

                                                                                                                                                                          
Similar result was obtained by Olakunle and Adebola 

(2012) who reported slight decrease in potassium, 

phosphorus and magnesium during the fermentation of 

African locust bean to its condiment. This is also in 
agreement with Omodara and Olowomofe (2013) who 

recorded a reduction in the mean values of calcium, iron 

and magnesium of fermented African locust bean seed. 
Enujuigha and Akanbi (2005) reported a decrease in 

concentration of major minerals like potassium, calcium, 

zinc and iron during the fermentation of the oil bean 

seeds. The decrease in the level of minerals content with 
fermentation may be attributed to their utilization by the 

microorganisms involved in the fermentation process for 

their metabolic activities. According to Oladunmoye 
(2007), some minerals may be leached into the growth 

medium. The minerals are also used up by microbes as 

nutrient source.  
 

Table 2 shows the antinutritional composition of raw and 

fermented seed of Parkia biglobosa. All the studied 

antinutrients were significantly reduced (p<0.05) by 
fermentation. Fermentation caused 29%, 85% and 61% 

reductions in the levels of tannin, phytic acid and oxalate 

respectively 

 
Table 2. Antinutritional composition of the raw and fermented 

African locust Bean seed (mg/100g)* dry weight. 

Antinutrients  Raw seed Fermented seed 

Tannin 8.34±0.11 5.94±0.01 

Phytic Acid 41.77±0.31 6.41±1.50 

Oxalate 180.00±1.15  70.00±0.93 

*Values are means of triplicate determinations with standard 

error of mean. 

 

Phytates molecule is negatively charged at the 
physiological pH and is reported to bind essential 

nutritionally important divalent cation such as Fe, Zn, 

Mg, and Ca. This forms insoluble complexes thereby 
making mineral unavailable for absorption (Siddhuraju 

and Becker, 2001). Oxalates are known to form insoluble 

complexes with most minerals such as iron, phosphorus 

and calcium thus reducing their bioavailability (Osagie 
and Eka, 1998). Tannins form insoluble enzyme 

resistance complex with proteins thereby reducing their 

digestibility and protein quality. Tannin causes decreased 

feed consumption in animals, binds dietary protein and   

digestive enzymes to form complexes that are not readily 
digestible (Aletor, 1993). They also cause decreased 

palatability and reduced growth rate (Roeder, 1995). 

 
These reduction in antinutrients may be attributed to the 

processing techniques involved in the fermentation of the 

raw African locust bean seed which include dehulling, 

soaking, boiling which helps to leach away antinutrients. 
This finding is in agreement with other researchers 

(Esenwah and Ikenebomeh, 2008; Ijarotimi and 

Keshinro, 2012). Adegbehinde et al. (2012) recorded a 
similar result during the fermentation of lima bean. This 

confirms an earlier suggestion that the traditional 

methods employed in processing the seeds namely 

soaking, hydrothermal treatment, and fermentation 
would considerably reduce the levels of antinutritional 

factor (Enujiugha and Ayodele-Oni, 2003). 

 

Conclusions 
 

It is evident from this study that the African locust bean 
seed is rich in some essential minerals particularly 

potassium. The study has also shown the presence of 

some antinutritional factors such as oxalate, phytate and 

tannin in African Locust bean seed. In addition, the study 
has revealed that different processing techniques of 

African locust bean seed could reduce the level of 

antinutrients present.  The study also brought to light that 
fact that fermentation reduces significantly 

antinutritional factors in African locust bean seed.   Thus 

African locust bean seed may serve as a cheap source of 
protein and minerals if appropriate processing techniques 

such as soaking, dehulling, boiling and fermentation are 

applied.  
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