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Abstract: The quality of African locust bean seed 

fermented with three (3) different types of starter cultures were 

investigated. Freshly prepared Bacillus Subtilis, Saccharomyces 

cerevisiae and the mixture of the two starter cultures were used 

for the fermentation Parkia biglobosa seeds for five (5) days 

(120 hours). The proximate composition, sensory evaluation 

and physiological properties of the starter culture aided and 

naturally fermented samples were determined. 

Sample fermented with Bacillus subtilis increased the protein 

composition from 32 % to 52 %, Saccharomyces cerevisiae to 

39 %, the mixture of the 2 microorganisms to 35 % while 40 % 

was obtained in the naturally inoculated sample. Fat, moisture 

and ash contents also increased in the same trend. However 

there was a decrease in crude fibre composition and total % 

carbohydrate of the substrate during fermentation. 

Sensory evaluation carried out for all the samples indicated 

that the use of bacillus subtilis as starter culture for the 

production of ‘Iru’ gave more acceptable products in all the 

tested parameters. However, products from Saccharomyces 

cerevisiae and the mixture were rated least. 
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INTRODUCTION 

Parkia biglobosa is also known as African locust bean 

seeds. The tree is a perennial deciduous tree of the family 

Fabaceae and genus of parkia. Various parts of the tree are 

used for medicinal purposes. Parkia biglobosa tree is a 

perennial tree that grows between 7 meters to 30 meters in 

height. Parkia biglobosa pod is as long as 30 - 40 

centimeters with up to 30 seeds embedded in it. Parkia 

biglobosa is a multipurpose tree with the bark, roots, leaves, 

flowers, fruits and seeds useful in traditional medicine to 

treat a wide diversity of complaints, both internally and 

externally, this can be used with the combination of other 

medicinal plants. In the research carried out in healer’s 

conference in Togo, Parkia biglobosa was one of the 

highest cited plants used for treating hypertension (Karou, 

et al.., 2011).  

The tree was listed as one of plants having real wound-

healing properties in South-Western Nigeria (Adetutu et al., 

2011). The use of ‘Iru’ in Africa dates as far back as the 

14th century.  

Fermentation is the chemical breakdown of substance by 

bacteria, yeast or other microorganism into alcohol, carbon 

dioxide or organic acids. 

A starter culture is a microbiological culture which performs 

fermentation. 

Parkia biglobosa is processed and fermented into a 

vegetable protein based condiment known as several names 

in African. The finished product is known as ‘Iru’ in Yoruba 

land. Parkia biglobosa seed is rich in protein, therefore the 

seed is fermented into what can serve as a cheap source of 

protein for low income earners who cannot afford animal 

protein.     

There is need to apply new technology techniques like 

introducing starter culture deliberately into fermentation to 

upgrade the local methods of producing Iru. This is will 

guarantee the end product safety and as well as reduce 

variation in quality.  

This work aims at getting the best starter culture for the 

fermentation of this proteineous seed by using two different 

health friendly microorganisms; Bacillus subtilis, 

Saccharomyces cerevisiae and the mixture of the two. 

MATERIALS AND METHODS 

 

Raw materials: African locust bean seeds were bought 

from retailers in Itapaji market in Ekiti state, Nigeria. The 

starter cultures used were prepared in the Microbiology 

laboratory in Covenant University, Ota, Nigeria.   

 

Preparation of Starter Cultures 

Bacillus subtilis: Previously isolated Bacillus subtilis 

was used in solid inactive form. This was activated by taking 

some of the bacteria with a loop and mixing it with a freshly 

prepared nutrient broth and incubated for 24 hours. The 

required concentration to inoculate 100 g of substrate was 

calculated. 

Saccharomyces cerevisiae: Peptose dextrose sugar 

manufacturer guide was used to prepare the broth. A pure 

previously cultured saccharomyces was taken and fed in the 

homogenized solution and left at room temperature for 24 

hours. The required concentration to inoculate 100 g of 

substrate was calculated. 
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Laboratory Preparation of parkia biglobosa Seeds 

 

       
 
 
 
 
 
       

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
     
 
 

Fig. 1 - Flow diagram of traditional upgraded processing of 
locust bean seed to food condiment (Iru) 

 
Microbial fermentation 

100 g of the processed seed were inoculated using 

freshly prepared B. subtilis, S. cerevisiae and the mixture of 

the two microorganisms. Five flasks labelled Day 1 to Day 

5 were placed in a thermostatically controlled fermenter and 

fermented for five days.   At the end of each day (24 hours) 

a flask was removed and the sample kept in a freezer for 

further analysis.  

pH Determination   

5 g of fermented samples were weighed into 20 ml of 

distilled water using Unicam pH meter. The pH of each 

homogenate was recorded. 

 

Chemical Analysis evaluation 

The proximate composition of samples were carried out 

using the methods described by the Association of 

Analytical Chemist, AOAC, 2000.  
 

Sensory Evaluation 

10 people who were familiar with the taste of fermented 

African locust bean seeds were used for the organoleptic 

test.  

RESULTS AND DISCUSSION 
 

Figure 1 shows the pH of samples while figure 2 to 5 

shows the proximate compositions of both unfermented and 

fermented African locust bean seeds. pH values of samples 

ranged from 5.36, 6.03, 5.42, 5.16 to 8.70, 7.01, 8.30, 7.99, 

B. subtilis, S. cerevisiae, mixture and natural  samples 

respectively.
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Figure 1 - pH composition of African locust bean seeds 

 

  

Figure 2 - The effect of using different starter cultures on Protein composition of African locust 

bean seeds. 

 

Figure 3 - The effect of using different starter cultures on Fat content of African locust bean seeds. 
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Figure 4 - The effect of using different starter cultures on Crude fibre content of African locust bean seeds 
 

 

Figure 5 - The effect of using different starter cultures on Total carbohydrate of African locust bean seeds. 

KEY 

B.sub    -  Bacillus subtilis 

S.cer   –  Saccharomyces cerevisiae 

Nat.   - Natural fermentation (Without inoculum) 

Mix   - Mixture of Bacillus subtilis and Saccharomyces cerevisiae 

 Figure 2, agreed with previous work done on the 

selection of starter culture for the fermentation of African 

locust bean seeds. Various research work had been carried 

out on the isolation of the organism responsible for the 

fermentation of African locust bean seeds and B. subtilis had 

been discovered to be the dominant microorganism, Odunfa 

1981a; Antai et al., 1986; Popoola et al., 1985; Ogbadu et 

al., 1988; Sanni et al. 1993; Omafuvbe et al. 2004; Ouaba et 

al. 2004; Diawara et al., 1992; Odunfa and Adewuyi 1985. 

The protein content increased for all the fermented samples. 

In the naturally fermented samples we could relate the 

increase in the Protein content to the fact that the natural 

inoculant worked together in proper ratio of right 

proportions since the fermentation process was not aided. 

This could be related to microorganism synergism. In the 

mixture of B.subtilis and S.cerevisiae lower yield was 

noticed, this could be due to microorganism antagonism 

(antibiosis) whereby, there is inhibition of metabolites 

caused by fermenting microorganisms as they compete for 

the substrate active site. 

In figure 3 the sample fermented with B.subtillis had the 

greatest fat content, followed by the mixture of B.subtilis and 
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S.cerevisiae, this was possible since B.subtilis dominate any 

environment it’s found. Although an increase was noticed in 

all the inoculum used. The Fat content was almost the same 

for the four inoculum variation in the third day of 

fermentation except for the sample with B.subtilis.  

Figure 4 shows that fermented mixture of the inoculum 

had the highest Crude fibre, followed by the B.subtilis 

fermented sample. All other samples later decreased 

progressively with fermentation duration. Fermentation 

reduced the Crude fibre with respect to time. S.cerevisiae 

followed the same trend as in B.subtilis. The Boiling, de-

hulling and soaking of the African locust bean seeds during 

processing was responsible for the reduction in crude fibre, 

which further decreased by fermentation. 

Figure 5 shows a progressive decrease in the total 

carbohydrate with fermentation duration. Initially, the 

sample with mixed inoculum had the highest total 

carbohydrate content, this may be due to the presence of two 

microorganism which worked against themselves to 

hydrolise starch into simple sugars, thereby slowing the 

process down since little or no conversion was taking place. 

Boateng et al., 2014; Nitschke et al., (2006) and Rolfe 

(2000) reported that all the species of bacillus produces 

several enzymes during fermentation which includes 

amylase, glucosidase and galactanase which are capable of 

degrade carbohydrates into simple sugars which are been 

used by the microorganism as energy source and for 

metabolic activities.  
 

Comparison of optimal protein compositions  
 

Since fermented African locust bean seeds is consumed 

for the high protein content and health benefits embedded in 

it. This study used the percentage protein composition which 

is the highest composition discovered in the fermented seed 

to determine the number of days it should be carried out and 

the microorganism to be used.  

Literature confirmed that raw unfermented African 

locust bean has about 32 % protein content which was 

supported by this work and others such as Omodara et al., 

2013; Ajala et al., 2013; Soetan et al., 2014 and Omafuvbe 

et al., 2004.  

Figure 6 shows that at the third day B.subtilis gave the 

highest yield of protein.  

 
Figure 6 - The comparison of the Protein content in different fermented samples 

KEY 

UFALB – Unfermented African locust bean 

NFALB – Naturally fermented African locust bean 

BFALB - B.subtilis fermented African locust bean 

SFALB - S.cerevisiae fermented African locust bean 

MFALB – Mixture of Inoculum fermented African locust bean 

CFALB – Commercial fermented African locust bean (Bought from the Market) 
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PHYSIOLOGICAL ANALYSIS 

 

Colour and Aroma: The processed raw seeds had a 

normal mild smell with a creamy brown colour. The starting 

sample was a fine creamy brown coarse with a beany aroma 

substrate which translated to a more brown substrate and 

finally to a dark substrate with fermentation duration. 

Different flavours/Aroma were noticed during fermentation 

which can be attributed to the breaking down of some 

compounds and the formation of microbial metabolites. 

Ammoniacal flavour was also noticed, this is because the 

fermentation process resulted from the alkaline degradation 

of protein component of the seeds by microorganisms during 

fermentation, Ogueke et al., 2010 and Nwokeleme et al., 

2015. Other aroma can also come from the breaking down 

of fat and other available compound since the seed is rich in 

fat and its compositions increased with fermentation 

duration. 

The colour of the four samples studied in this work were 

all liked by the assessors. Samples fermented with B. subtilis 

were most preferred (score approx. 9.0), followed by 

S.cerevisiae. Only the taste of 2 samples (B.subtilis and 

S.cerevisiae) were liked (approx. 8). The mixture and natural 

were neither liked nor disliked (approx. 5).  

Texture: The texture of all were liked. 

 

Taste: Sample fermented with B.subtilis scored highest 

in the taste (approx. 9). The mixture of S.cerevisiae was 

neither liked nor disliked. 

Overall Acceptability: The samples fermented with 

S.cerevisiae were neither accepted nor rejected (score 

approx. 5) in the overall acceptability test while the sample 

fermented with B. subtilis received moderate acceptance 

(score = 7).  The remaining 2 were only slightly accepted 

(score approx. 6).  Considering the difference between the 

commercially and laboratory produced Iru samples 

analyzed, commercially produced scored 5, with preferred 

flavor by 5 from some of the assessors. The sample 

fermented with B. subtilis were most accepted among the 

samples studied including the control. Thus the fermentation 

of African locust bean with B.subtilis for 3 days (72 hours) 

could be recommended as a new technology for a consistent 

end product. 

CONCLUSION 
 

 

This work concluded that Bacillus subtilis should be 

used for the fermentation of African locust bean seeds in 

order to get a higher yield of protein.  With the use of 

Bacillus subtilis as starter culture in the fermentation of 

Parkia biglobosa seeds the problem of inconsistency in the 

end product will be solved. 
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