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ABSTRACT 

This study aimed to determine the chemical and microbial changes in locust bean preserved using a combination of salt, 
garlic, and ginger. Fresh tomato locust bean was processed into condiment and divided into samples with varying 
concentrations of ginger, garlic, and salt (2.5% w/w). These samples were stored for 4 weeks, during which their proximate 
composition and microbial load were assessed weekly. The total viable count (TVC), lactic acid bacteria (LAB), and yeast 
counts were determined, and pure microbial isolates were identified. Results showed that samples containing 2.5% ginger 
and garlic exhibited increased levels of crude protein, crude fat, and ash content over the storage period. TVC and LAB 
counts in samples with garlic and ginger remained relatively stable compared to the control sample. Identified 
microorganisms included various species of Lactobacillus, Leuconostoc, and Saccharomyces, among others. The study 
concluded that the combination of garlic and ginger at 2.5% concentration effectively preserved locust beans for up to 4 
weeks without deterioration. 
Keywords: Locust bean, garlic, ginger, salt, biopreservative, microbial changes, chemical composition, shelf life, food 
preservation. 

 
    INTRODUCTION 

The steep expense associated with animal protein has 
spurred interest in various leguminous seed proteins as 
potential sources of vegetable protein for both human 
consumption and livestock feed [1, 2, 3]. Legumes, 
among plant species, are recognized as primary sources 
of direct proteins [4, 5], particularly in regions such as 
developing and underdeveloped countries where access 
to animal protein may be limited due to economic, social, 
cultural, or religious factors [6]. African locust bean 
seeds are notably high in protein and are commonly 
fermented to create a flavorful food condiment known as 
dawadawa, which enhances the taste of soups and stews 
while also supplementing protein-deficient diets [7, 8, 
9]. Among the leguminous plants utilized in several 
African countries is the African locust bean tree (Parkia 
biglobosa) [10, 11, 12]. The seeds are renowned for their 
role in producing a local condiment commonly referred 
to as Dadadawa (in Hausa) or Iru (in Yoruba). Moreover, 
Parkia biglobosa stands out for its exceptional protein 
quality, with its protein and amino acid composition well-
documented [13, 14, 15]. Food preservation involves 
processes aimed at halting or significantly slowing down 
spoilage, which can be caused or accelerated by 
microorganisms [16, 17]. Preservation methods 
typically include inhibiting the growth of bacteria, fungi, 
and other microorganisms, as well as delaying the 
oxidation of fats that can lead to rancidity [18, 19, 20]. 

It also encompasses techniques to impede natural aging 
and discoloration that may occur during food 
preparation, such as enzymatic browning reactions [21, 
22, 23, 24]. As highlighted by [25], one of the challenges 
facing traditional fermented foods is their limited shelf 
life. Therefore, fermentation must be halted or controlled 
after a certain period to prevent further microbial growth 
and spoilage. This can be achieved by preserving the 
seeds post-processing [25, 26, 27, 28]. 'Iru' typically has 
a shelf life of 2 to 3 days without additives, necessitating 
disposal within three days if not consumed. The bacteria, 
yeast, and molds responsible for deterioration require 
moisture for their metabolism, which must be completely 
eliminated to prevent their proliferation. To address the 
issues encountered by 'Iru' processors in prolonging the 
product's shelf life, the rate of deterioration will be 
investigated [29, 30, 31, 32]. Preservation techniques 
and preservatives serve to hinder or regulate the 
activities of microorganisms that cause food spoilage, a 
process also known as sanitization [33, 34, 35, 36]. 
These microorganisms, through their growth and 
metabolic processes, produce by-products that alter the 
texture, taste, flavor, and aroma of food. Preservatives 
are specifically formulated to counteract these changes, 
acting on both Gram-positive and Gram-negative 
spoilage organisms [36]. The incorporation of 
preservatives in food products aims to prolong shelf life 
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and prevent spoilage [37, 38, 39, 40]. Extended shelf life 
enhances marketability, as products remain fresher for 
longer periods, providing consumers with more time to 
use them [23, 41, 42, 43, 44, 45]. Salt preservation, a 
traditional method practiced globally, involves 
maintaining a salt concentration of 6-10% in tissues, 
inhibiting the growth of most spoilage bacteria [56]. 
This preservation method can be applied through dry 
salting, brine salting, injection salting, or a combination 
thereof, with dry salting being the most widely utilized 
technique, particularly in the processing of salted fish. 
Biopreservation entails the use of natural compounds to 
extend the storage life and improve the safety of foods 
[58]. Ginger, derived from the rhizome of Zingiber 
officinale, is a widely utilized member of the ginger 

family (Zingiberaceae). Besides its medicinal value, 
ginger is frequently incorporated into beverages for its 
preservative properties due to its antimicrobial activity 
[37]. Similarly, garlic, renowned for its antimicrobial 
effects against both Gram-positive and Gram-negative 
bacteria, also offers nutritional benefits and exhibits 
antioxidant potential [43]. Both ginger and garlic are 
universally accepted, cost-effective, and well-tolerated 
ingredients. While chemical preservatives remain 
popular for microbial control in food, there is growing 
interest in exploring organic alternatives. This study 
focuses on utilizing organic chemical preservatives, 
specifically ginger and garlic, to enhance product shelf-
life stability while maintaining its distinctive sensory 
attributes.

                                                                    Aim and Objectives of Research 
This study aimed to analyze the chemical and microbial 
properties of locust bean preserved with salt, garlic, and 
ginger. The specific objectives were as follows: 
To establish the optimal fermentation conditions for 
converting 'Iru,' a protein-based condiment. 
To assess the nutritional and microbiological impacts of 
varying salt concentrations on processed Iru (Parkia 
biolobosa). 

To investigate the nutritional and microbiological effects 
of different ginger concentrations on processed Iru 
(Parkia biolobosa). 
To examine the nutritional and microbiological impacts 
of various garlic concentrations on processed Iru (Parkia 
biolobosa). 
To determine the most effective preservative for 
processed "Iru" (Parkia biglobossa).

MATERIALS AND METHODS 
African locust bean, garlic, ginger, and salt were purchased from different local markets in Anambra State. The materials 
were sorted, cleaned, and kept in high-density polyethylene to avoid moisture uptake and contamination before use. 

Experimental design 
The experiment was a mixture design obtained using Design Expert 12. The experiment had a total of 9 runs. The 
design key is shown in Table 1.                                                                                      
                                                                                  Table 1

 A 
Component 1 

B 
Component 2 

C 
Component 3 

Total run Salt (%) Garlic (%) Ginger (%) 

1 1.0 0  0 

2 0 1.0 0 

3 0 0 1.0 

4 1.5 0 0 

5 0 0 1.5 

6 0 1.5 0 

7 2.5 0 0 

8 0 2.5 0 

9 0 0 2.5 

 
Ginger flour 
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The ginger bulbs were first sorted and cleaned, then 

peeled and sliced into smaller pieces. The sliced ginger 

was soaked in sodium bicarbonate for 10 minutes and 

then oven dried for 30 minutes at 60°C. After which it 

was milled using a disc attrition mill and sieved 

afterwards with a 2mm sieve. 

 
                                                                                      GINGER BULBS 
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                                                                                     GINGER FLOUR 

Figure 1: FLOW CHART FOR GINGER FLOUR 
Garlic flour 

The garlic bulbs were first sorted and cleaned, then 
peeled and sliced into smaller pieces. The sliced ginger 
was soaked in sodium bicarbonate for 10 minutes and 

then oven-dried for 30 minutes at 60°C. Afterward, it was 
milled using a disc attrition mill and sieved with a 2mm 
sieve.
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Figure 2: FLOW CHART FOR GARLIC FLOUR 
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                                                                PRODUCTION OF LOCUST BEAN  
The seeds were boiled for 10 to 12 hours, dehulled to 
separate the cotyledons from the hulls. The dedulled 
cotyledons were boiled in little water for about 10 
minutes, drained through a raffia basket. They were 
allowed to cool and were covered with special leaves, and 

allowed to ferment for 6 days under the sun. The 
fermented seeds were ground or pounded to form a dark 
paste and molded into balls or desired shapes. They were 
dried under the sun and stored in an airtight container 
for use. This process is shown below:          

LOCUST BEAN seed 

↓ 
Cleaning 

↓ 
Boiling 

↓ 
Dehulling 

↓ 
Will behing 

↓ 
Parboiling and allowing to cool 

↓ 
Fermentation 

↓ 
Drying 

↓ 
Milling/grinding 

↓ 
Moulding 

↓ 
Drying 

↓ 
Packaging 

Figure 3: FLOW CHART FOR IRU
CHEMICAL ANALYSIS 

Proximate and Mineral analyses

Proximate and Mineral analyses were carried out using 
Official Methods of Analysis by Association of Analytical 
Chemists [15].

Microbial and Biochemical Tests 
Microbial and Biochemical Tests analyses were carried 
out using methods of [26]. The data underwent 
statistical analysis using analysis of variance (ANOVA), 

and means were distinguished using the least significant 
difference (LSD) method, employing Statistical Package 
for Social Sciences (SPSS) version 20.0. 

RESULTS AND DISCUSSION 
Proximate Composition 

Table 2 presents the Proximate Composition of locust 

bean with salt, Garlic, and Ginger as Bio-preservatives 

on a dry weight basis. Addition of ginger, garlic, or their 

blends decreased the crude protein content in the 

preserved locust bean compared to the control sample 

(Table 3). However, all locust bean samples showed a 

significant (p < 0.05) increase in crude protein content 

with prolonged storage. In the absence of any 

biopreservatives, the initial protein content of 24.41% 

rose to 25.18%, representing a 27.46% increase during 

storage. Conversely, samples with 2.5% garlic and 2.5% 

ginger exhibited percentage increments of 23.31% and 

24.35% over the initial protein content, respectively. 

Notably, higher increases in crude protein contents were 

observed in samples preserved with ginger powder. The 

addition of salt did not yield similarly high increases in 

protein content. Throughout the storage period, the 

crude fat contents of all samples increased significantly 
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compared to the control sample. Samples containing 

2.5% garlic and 2.5% ginger, and 2.5% salt exhibited 

crude fat content ranges of 0.5-1.36%, 0.77-1.46%, and 

0.78-1.42%, respectively, while the control sample varied 

from 0.37-0.74%. This increase in fat content could be 

attributed to the proliferation of microbes during 

storage, as microbes in high numbers tend to augment 

the protein and fat content of the food they inhabit. The 

presence of ginger, garlic, and salt inhibited microbial 

growth, consequently limiting the quantity of protein 

and fat added to the locust bean. Furthermore, the 

presence of essential and fatty oils in garlic and ginger 

may have contributed to the observed increase in fat 

content of the biopreserved locust bean samples. The 

crude fiber content of all samples decreased over the 

storage period, with locust bean exhibiting significantly 

(p < 0.05) higher crude fiber content than the other 

biopreserved samples. Ash content increased with 

storage time, with samples containing ginger, garlic, or 

salt showing increases in the range of 172-234.1%, while 

the control sample experienced a 165% increase. During 

storage, the carbohydrate content of locust bean, and 

samples containing 2.5% ginger and 2.5% garlic were 

significantly (p < 0.05) lower compared to other samples. 

This reduction in carbohydrate and fiber levels could be 

attributed to microbial utilization, particularly of 

reducing sugars, which are easily metabolized by 

microorganisms. 
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Table 2: Proximate Composition of locust bean with salt, Garlic and Ginger as Biopreservatives (dry weight basis). 

Time in 
weeks Sample code % Crude Protein % Crude Fat % Crude Fibre % Crude Ash % CHO 
0 2.5% Salt 24.10±0.03c 0.50±0.01d 1.05±0.01a 1.39±0.01a 72.96±0.01c 
 2.5% Garlic  23.39±0.03d 0.77±0.01d 0.94±0.01a 1.29±0.01c 73.61±0.01c 
 2.5% Ginger 24.27±0.02a 0.78±0.01a 1.25±0.01a 1.46±0.01b 72.24±0.01b 
       
1 2.5% Salt 24.14±0.01c 1.19±0.01c 0.98±0.01b 2.85±0.02c 70.84±0.15b 
 2.5% Garlic  24.27±0.01c 1.20±0.01c 0.81±0.01a 3.22±0.02b 70.50±0.15b 
 2.5% Ginger 24.27±0.01a 1.25±0.01a 0.91±0.01a 3.36±0.02c 70.21±0.15ab 
       
2 2.5% Salt 24.20±0.01c 1.29±0.02b 0.85±0.01c 4.00±0.01b 69.66±0.01c 
 2.5% Garlic  24.44±0.01b 1.39±0.02b 0.88±0.01a 4.27±0.01a 69.02±0.01a 
 2.5% Ginger 24.34±0.01a 1.05±0.02b 0.85±0.01a 4.20±0.01b 69.56±0.01a 
       
3 2.5% Salt 24.33±0.01b 1.36±0.01a 0.68±0.01e 4.10±0.01a 69.53±0.01b 
 2.5% Garlic  24.58±0.01b 1.39±0.01ab 0.78±0.01a 4.27±0.01a 68.98±0.01a 
 2.5% Ginger 24.64±0.01a 1.22±0.01a 0.84±0.01a 4.26±0.01a 69.04±0.02a 
       
4 2.5% Salt 24.64±0.03a 1.36±0.01a 0.77±0.01d 4.10±0.01a 69.13±0.01b 
 2.5% Garlic  24.75±0.03a 1.46±0.01a 0.68±0.01a 4.31±0.01a 68.80±0.01a 
 2.5% Ginger 24.75±0.03a 1.42±0.01a 0.81±0.01a 4.31±0.01a 69.71±0.01a 

*Values are mean scores± Standard deviation of triplicate 
*Data in the same column bearing different superscript differ significantly (p < 0.05) 



93 
This is an Open Access article distributed under the terms of the Creative Commons Attribution License 

(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any 

medium, provided the original work is properly cited. 

 

Microbial Load of Biopreserved locust bean during Storage
 
Table 3 presents the Microbial Load of Biopreserved 
locust bean during Storage. Throughout the storage 
period, the Total Viable Count (TVC), Lactic Acid 
Bacteria (LAB) count, and yeast and mould count 
increased in all samples. In the locust bean sample 
without any biopreservative, the TVC increased from 
3.41 to 13.45 log cfu/g from week 2 to week 4 of storage. 
Conversely, the locust bean sample containing 2.5% 
ginger exhibited a TVC ranging from 3.34 to 6.07 log 
cfu/g during the initial 4 weeks of storage. Samples 
containing 2.5% garlic showed no observable growth 
during the first 4 weeks of storage, effectively 
suppressing TVC. Furthermore, locust bean samples 
containing 2.5% salt maintained a TVC lower than 5.0 

log cfu/g throughout storage. Table 4 illustrates the 
LAB counts in locust bean samples, reflecting a similar 
increasing trend as TVC over the 4-week storage period. 
After 4 weeks, samples with 2.5% garlic and 2.5% ginger 
exhibited the lowest LAB levels, while samples with 2.5% 
salt showed LAB counts comparable to the control 
sample. Regarding yeast count (Table 5), the control 
sample and samples preserved with 2.5% ginger 
exhibited counts ranging from 13.67 to 14.99 log cfu/g 
after 4 weeks of storage. Locust bean samples preserved 
with 2.5% garlic showed yeast counts ranging from 3.82 
to 4.60 log cfu/g, while those preserved with 2.5% salt 
displayed the highest yeast counts ranging from 4.82 to 
5.80 log cfu/g after 4 weeks of storage. 
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TABLE 3 TOTAL VIABLE COUNT OF BIOPRESERVED LOCUST BEAN IN STORAGE (CFU/G) 
Sample Week 0 Week 1 Week 2 Week 3 Week 4 

LOCUST BEAN 0.00 ± 0.00A 5.79 ± 0.24C 6.40 ± 0.21D 7.40 ± 0.13D 8.54 ± 0.25E 

LOCUST BEAN + 2.5% ginger 0.00 ± 0.00A 3.82 ± 0.13B 5.30 ± 0.25C 6.93 ± 0.13C 8.65 ± 0.31E 

LOCUST BEAN 2.5% SALT 0.00 ± 0.00A 3.71 ± 0.15B 6.43 ± 0.21D 6.98 ± 0.13C 7.99 ± 0.23D 

LOCUST BEAN   2.5% garlic 0.00 ± 0.00A 0.00 ± 0.00A 0.00 ± 0.00A 0.00 ± 0.00A 0.00 ± 0.00A 

Samples with same letter are not significantly different for the assessed parameter (P < 0.05) 
TABLE 4. LACTIC ACID BACTERIA COUNT OF BIOPRESERVED LOCUST BEAN IN STORAGE (CFU/G) 

Sample Week 0 Week 1 Week 2 Week 3 Week 4 

LOCUST BEAN 0.00 ± 0.00A 5.79 ± 0.24C 6.40 ± 0.21D 7.40 ± 0.13D 8.54 ± 0.25E 

LOCUST BEAN + 2.5% ginger 0.00 ± 0.00A 0.00 ± 0.00A 3.52 ± 0.18B 3.57 ± 0.13B 4.40 ± 0.22C 

LOCUST BEAN 2.5% SALT 0.00 ± 0.00A 0.00 ± 0.00A 3.39 ± 0.13B 3.54 ± 0.13B 3.64 ± 0.23B 

LOCUST BEAN   2.5% garlic 0.00 ± 0.00A 0.00 ± 0.00A 0.00 ± 0.00A 0.00 ± 0.00A 0.00 ± 0.00A 

Samples with same letter are not significantly different for the assessed parameter (P < 0.05) 
TABLE 5: YEAST COUNT OF BIOPRESERVED LOCUST BEAN IN STORAGE (CFU/G) 

Sample Week 0 Week 1 Week 2 Week 3 Week 4 

             LOCUST BEAN 0.00 ± 0.00A 4.77 ± 0.22C 5.65 ± 0.19C 7.92 ± 0.34D 8.91 ± 0.11C 

             LOCUST BEAN + 2.5% ginger 0.00 ± 0.00A 4.51 ± 0.19C 5.78 ± 0.23C 7.62 ± 0.29D 8.93 ± 0.24C 

             LOCUST BEAN 2.5% SALT 0.00 ± 0.00A 5.32 ± 0.18D 6.32 ± 0.20D 6.68 ± 0.18C 9.69 ± 0.23D 

             LOCUST BEAN   2.5% garlic 0.00 ± 0.00A 3.65 ± 0.15B 3.59 ± 0.22B 3.62 ± 0.17B 3.64 ± 0.11B 

                Samples with same letter are not significantly different for the assessed parameter (P < 0.05) 
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Identity of Bacteria Isolated in Biopreserved Locust bean Samples 

The bacterial strains found in the locust bean samples 
treated with salt, garlic, and ginger, as outlined in 
Table 6, were determined to be gram-positive, non-
spore-forming, and catalase-negative. Analysis of 
biochemical tests and identification keys revealed the 
presence of Lactobacillus brevis, Lactobacillus 
plantarum, Lactobacillus delbrueckii, Lactobacillus 

fermentum, Lactobacillus acidophilus, and 
Leuconostoc mesenteroides, as detailed in Table 6. 
Additionally, yeasts isolated from the locust bean 
samples were identified as Saccharomyces cerevisiae, 
Saccharomyces lactis, Hansenula anomala, 
Rhodotorula glutinis, Rhodotorula flava, and 
Rhodotorula rubra, as presented in Table 6. 

Table 6. Morphological and Biochemical Characteristics of Bacteria Isolates From Locust Beans 
        

    Isolates    
        

Test B1 B2 B3 B4 B5 B6 
        

Morphology Rods Rods Cocci Rods Rods Rods 
Color of growth Cream Cream Cream Cream Cream Cream 
Gram reaction + + + + + + 
Catalase test − − − − − − 
Growth at:       

15oC + +  − − − 
45oC − −  + + + 
Production of CO2 − + + − +  

Glucose  + + + − + − 
Lactose + − − − + + 
Arabinose + + − − + − 
Trehalose + − + + + + 
Salicin + − − − − + 
Galactose + + − − + + 
Sucrose + + − + + + 
Raffinose + + − − − + 
Probable identity 
of organism Lactobacillus Lactobacillus brevis Leuconostoc Lactobacillus Lactobacillus Lactobacillus 

 plantarum  mensenteroides delbrueckii fermentum   acidophilus 

        

 
CONCLUSION AND RECOMMENDATIONS 

These studies have shown that salt, garlic and ginger 
added at 2.5% w/w could be used as effective 
biopreservatives in locust bean for not less than 4 
weeks. The results obtained in this study showed that 
the crude protein, fat, and ash content increased with 
storage. Although, only the combination of garlic and 
ginger as biopreservatives was effective in reducing 
bacteria and yeast counts. Garlic at 2.5% alone were 
more effective against LAB and yeast load than water 

at the same concentration. Locust bean treated with 
2.5% ginger was effectively pre-served against 
microbial deterioration, lowered chemical 
characteristics and was even found acceptable to the 
tasters. In some countries in Africa, where power is in 
limited supply, the addition of 2.5% garlic and or 
ginger to locust beans can be of assistance in 
enhancing its shelf life particularly when locust bean 
is in season. 

Recommendations 
The food industry should explore the rich nutritional 

potential and beneficial functional properties of this 

legume for the development and formulation of 

innovative food products. Utilizing ukpo in weaning 

formulas, especially when fermented due to its high 

protein content, could be instrumental in combating 

protein-energy malnutrition in children. 

Encouraging the adoption of advanced techniques in 

the production of locally fermented foods is essential. 

Careful handling and proper cleaning of processing 

materials/equipment such as pots, grinders, mortar 

and pestles, etc., are crucial to prevent microbial 
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contamination. Additionally, covering the seed flour 

adequately is recommended. The findings of this 

study should be integrated into Nutrition Education 

Programs and disseminated to various stakeholders 

including food industries, households, communities, 

and health centers (including antenatal sessions). 

This dissemination will facilitate the effective 

utilization of this legume. 

 
 
 

 REFERENCES 
1. Abdoulaye, O. 2022, “Influence of process 

condition on the digestibility of African Locust 
Bean (Parkia biglobosa) Starch,” Amer. J. Food 
Technol., (7), pp. 552 – 561.  

2. Achi, O. K., 2015, “Traditional fermented protein 
condiments in Nigeria”, Afri. J. Biotechnol., 4(13), 
pp. 1612 – 162 

3. Ademola, I.T., Baiyewu, R.A., Adekunle, E.A., 
Omidiran, M.B., Adebawo, F.G., 2022”, “An 
Assessment into Physical and Proximate Analysis 
of Processed Locust Bean (Parkia biglobosa) 
preserved with common salt”, Pak. J. Nutr., 10(5), 
pp. 405-408 

4. Ademola, I.T., Balyewu, R.A., Adekunle, E.A., 
Awe, A.B., Adewumi, O.J., Ayodele, O.O., 
Oluwatoke and Oluwatoke F.J. (2022). Microbial 
Load of Processed Parkia biglobosa seed: towards 
enhanced shelflife. African Journal of Agricultural 
Research. 8 (1), Pp 102 – 104.  

5. Agarry, O.O., 2015. Assessment of 
microorganisms isolated from cassava (Manihot 
esculenta Crantz) products as biocontrol agents. 
Ph.D. Thesis. Federal University of Technology, 
Akure 

6. Ahn, J., I.U. Grun and A. Mustapha, 2017. Effects 
of plant extracts on microbial growth, colour 
change and lipid oxidation in cooked beef. Food 
Microbiol. 24: 7-14.  

7. Aiyer, P.V.D., 2019. Effect of C.N ratio on alpha 
amylase production by Bacillus licheniformis SPT 
27. Afr. J. Biotechnol., 3: 519-522 

8. Ajala, C. A., Etejere, E. O., and Olatunji, T. L., 
2017, “Determination of protein content in the 
two types of Parkia biglobosa (fermented and 
unfermented) seeds and seedlings”, Alb. J. Agric. 
Sci., 12(4), pp. 711 – 713.  

9. Akharayi, F.C. and F.O. Omoya, 
2015. Physiochemical determination and sensory 
evaluation of wine produced from selected tropical 
fruits. Biosci. Biotechnol. Res., 3: 21-28. 

10. Akindahunsi, A.A., G. Oboh and A.A. Oshodi, 
2019. Effect of fermenting cassava with Rhizopus 
oryzae on the chemical composition of its flour and 
gari. La Rivista Italiana Delle Sostanze Grasse, 76: 
437-439 

11. Akinrele, I.A., 2020. Fermentation studies on 
maize during the preparation of a traditional 
African starch-cake food. J. Sci. Agric., 21: 619-
625 

12. Akinyosoye, F.A., A.H. Adeniran and G. Oboh, 
2017. Production of fungal amylase from agro-
industrial wastes. Proceedings of the 16th Annual 
Conference of Biotechnology Society of Nigeria, 
September 8-11, 2019, Federal University of 
Technology, Akure, Nigeria, pp: 35-42. 

13. Antai, S.P. and P.M. Mbongo, 2019. Utilization of 
cassava peels as substrate for crude protein 
formation. Plant Foods Human Nutr., 46: 345-351 

14. AOAC, 2018, Association of Official Analytical 
Chemists. Official Method of Analysis. 17th Edn. 
Gaithersburg, USA.  

15. AOAC. (2020). Official Methods of Analysis. 17th 
Edn. Association of Official Analytical Chemist, 
Washington, DC., USA.  

16. Arotupin, D.J. and F.A. Akinyosoye, 
2021. Evaluation of microbial isolates from 
sawdust for cellulose hydrolysis. Nig. J. 
Microbiol., 15: 97-102 

17. Azokpota P., 2016, “Esterase and protease 
activities of Bacillus spp. from afitin, iru and sonru; 
three African locust bean (Parkia biglobosa) 
condiments from Benin”, Afri. J. Biotech., 5 (3), pp. 
265-272.  

18. Azokpota, P., Hounhouigan, D. J., and Nago, M. 
C., 2015, “Microbiological and chemical Changes 
during the fermentation of African locust bean 
(Parkia biglobosa) to Produce afintin, iru and 
sonru, three traditional condiments produced in 
Benin”, Inter. J. Food Microbio., 107, pp. 304 – 
309.  

19. Barnet, H.L. and B.B. Hunter, 2022. Illustrated 
Genera of Imperfect Fungi. 3rd Edn. Burges 
Publishing Company, Minneapolis, pp: 331. 

20. Bhat, M.K., 2020. Cellulases and related enzymes 
in biotechnology. Biotechnol. Adv., 18: 355-383 

21. Bukar, A. (2022). Preservative properties of 
extracts of Parkia biglobosa (JACQ) Benth. 
Anogeissus leiocarpus L. and Moringa oleifera 
lam .on some minimally and fully processed foods. 
PhD thesis Department of Microbiology, Bayero 
University Kano.116-121Pp. ISBN: 3659268291 



97 
This is an Open Access article distributed under the terms of the Creative Commons Attribution License 

(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in 

any medium, provided the original work is properly cited. 

 

(ISBN-13: 9783659268298) .LAP lambert 
Academic Publishing. 

22. Bukar, A., Yusha’u, M. and Adikwu, E.M. (2019): 
Incidence and Identification of potential 
pathogens on hands of some personnel in some 
small-scale food industries in Kano metropolis. 
Biological and Environmental Science Journal for 
the Tropics 6 (4): 23-26.  

23. Bumpres, B. (2018): Preservatives. Retrieved from 
www.ehow.com/about_5393283_use - 
preservatives.com on 16/07/2018.  

24. Campbell-Platt, G., 2020, “African locust bean 
(Parkia species) and its West African fermented 
food products, Dawadawa.” Eco. Food Nutr. J., 9, 
pp. 123-132  

25. Cook, J.A., Vanderjagt, D.J., Pastuszyn, A., 
Moukalia, G., Glew, R.S., Millson, M., and Glew, 
R.H. 2020, “Nutrient and Chemical composition of 
13 wild plant foods of Nigeria,” J. Food Comp. 
Anal., 13, pp. 83-92.  

26. Cowan, S.T. and K.J. Steel, 2020. Manual for the 
Identification of Medical Bacteria. Cambridge 
University Press, Cambridge. 

27. Csizar, E., A. Losonczi, G. Szakacs, I. Rusznak, L. 
Bezur and J. Reicher, 2021. Enzymes and 
chelating agent in cotton pretreatment. J. 
Biotechnol., 89: 271-279. 

28. Daramola, B. and S.A. Osanyinlusi, 
2016. Investigation on modification of cassava 
starch using active components of ginger 
roots zingiber officinale roscoe. Afr. J. Biotechnol., 
4: 1117-1123 

29. David, A. Bender. (2015). “Hedonic Scale” A 
Dictionary of Food and Nutrition. Retrieved July. 
16, 2016 from encylopedia.com. 
http://www.encyclopedia.com/doc/1039- 
hedoniscale.html  

30. Farinde, E.O., Abiose, S.H and Adeniran, H.A. 
(2017). Diversity of Bacteria during fermentation 
of Lima bean into Daddawa. Journals of 
Microbiology, Biotechnology and Food Sciences.6 
(6):1228-1232.  

31. Gberikon, G.M. and Agbulu, C.O. (2015). Benefits 
of utilizing starter cultures in the fermentation of 
Glycine max for production of condiments in the 
industry. Research journal of microbiology, 10:33-
37. Http://scialert .net/abstract/?doi=jm. 
Retrieved on February, 2017.  

32. Haki, G.D. and S.K. Rakshit, 2017. Developments 
in industrially important thermostable enzymes: 
A review. Bioresour. Technol., 89: 17-34. 

33. Holt, J.G., N.R. Kneg, P.H.A. Sneath, J.T. Stanly 
and S.T. Williams, 2019. Bergeys Mannual of 

Determinative Bacteriology. 9th Edn. Williams 
and Wilkins, Baltimore. 

34. Hreggvidsson, G.O., E. Kaiste, O. Holst, G. 
Eggersson, A. Palsdottier and J.K. Kristjansson, 
2016. An extremely thermostaabble cellulose from 
the thermophic Eubacteerium Rhodothermus 
marinus. Applied Environ. Microbiol., 62: 3047-
3049 

35. Iyayi, E.A. and D.M. Losel, 2021. Changes in 
carbohydrate fractions of cassava peels following 
fungal solid state fermentation. J. Food Technol. 
Afr., 6: 101-103. 

36. Jay, M.J. (2020): Modern Food Microbiology. 4 
Th ed. Chapman and Hall Inc. New York. Pp. 187 
– 195.  

37. Kolapo, A.L., Popoola, T.O.S., Sanni, M.O. and 
Afolabi, R.O. (2017). Preservation of Soybean 
Daddawa Condiment with Dichloromethane 
Extract of Ginger. Science Alart. 254 – 259. 
http://scialert.net/abstract?doi=jm.20 
07.254.259  

38. Kolapo, A.L., Popoola, T.O.S., Sanni, M.O., 
Afolabi, R.O., 2017, “Preservation of Soy bean 
Daddawa Condiment with Dichloromethane 
Extract of Ginger”, Res. J. Microbio., 2, pp. 254-
259.  

39. Kotchoni, O.S., O.O. Shonukan and W.E. 
Gachomo, 2017. Bacillus pumulus BPRC16, a 
promising candidate for cellulase production 
under condition of catabolite repression. Afr. J. 
Biotechnol., 2: 140-146. 

40. Modupe, E. Ojewumi, Abiodun, J. Omoleye, 
Adesola, A., 2016, “Optimum Fermentation 
Temperature for the Protein Yield of Parkia 
biglobosa Seeds (Iyere)”, Proc. Covenant 
University International Conference on African 
Development Issues. Ota, Nigeria. May 9–11, pp. 
584-587. 
http://cuicadi.covenantuniversity.edu.ng.  

41. Oboh, G. and A.A. Akindahunsi and A.A. Oshodi, 
2022. Nutrient and antinutrient content 
of Aspergillus Niger fermented cassava products 
flour and garri. J. Food Compo. Anal., 15: 617-622. 

42. Odunfa, S. A., (2021), “A note on the 
microorganisms associated with the fermentation 
of African locust bean (Parkia filicoidea) during iru 
production”, J. Plant Foods, 3, pp. 245-250.  

43. Odunfa, S.A (2022). Microorganisms associated 
with fermentation of African locust Beans during 
iru preparation. J. Plant Foods, 3: 245-250.  

44. Ogbadu, L.J., Okagbue, R.N., and Ahmad, A.A., 
2020, “Glutamic acid production by bacillus 
isolates from Nigerian fermented vegetable 

http://cuicadi.covenantuniversity.edu.ng/


98 
This is an Open Access article distributed under the terms of the Creative Commons Attribution License 

(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in 

any medium, provided the original work is properly cited. 

 

proteins”, World J. Microbio. And Biotechnol. 6, 
3, pp. 77–382.  

45. Ogundero, V.W., 2022. Cellulose hydrolysis by 
thermophilic fungi from composting plant 
materials. Nig. J. Sci., 16: 83-93 

46. Okafor, N., 2018. An integrated bio-system for the 
disposal of cassava wastes. Proceedings of the 
Internet Conference on Integrated Bio-System in 
Zero Emission Applications. 

47. Olowoyo, O.O., F.A. Akinyosoye and F.C. 
Adetuyi, 2022. Microorganisms associated with 
some cassava Manihot esculeta Crantz products. J. 
Res. Rev. Sci., 2: 10-14. 

48. Omafuvbe, B.O., Olumuyiwa, S., Falade, B. A., 
Osuntogun, O., and Steve, R.A., 2019, “Chemical 
and Biochemical changes in African Locust Beans 
(Parkia biglobosa) and Melon (Citrullus vulgaris) 
seeds during fermentation to condiments”, Pak. J. 
Nutr., 3(3), pp. 140-145  

49. Omodara, T.R., and Aderibigbe, E. Y., 2017, 
“Effects of the starter culture on the quality of 
fermented Parkia biglobosa”, Inter. J. Bio-
Techno., 3(4), pp. 33 – 40.  

50. Rabi, M., Mukhtar, M.D., Kawo, A.H., 
Shamsuddeen, U. and Aminu. B. (2017) Evaluation 
of critical control points (CCPs) in the production 
of ‘Daddawa’ (African locust bean cake). Bayero 
Journal of Pure and Applied Sciences, 6(1):46-51. 

51. Raimbault, M., 2018. General and microbiology 
aspect of solid substrate fermentation. Elect. J. 
Biotechnol, 1: 26-27 

52. Sanni, A. L. 2017, “Biochemical changes during 
production of Okpehe, a Nigeria Fermented food 
condiment”, Chem. Microbio. Technol. Leb., 15, 
pp. 97 – 100.  

53. Abba Kareem, V.N. and R.N. Okagbue, 
2019. Studies on the microbiology of cassava flour. 
Nig. Food J., 9: 85-91 

54. Shaw, J.F., F.P. Lin, S.C. Chen and H.C. Chen, 
2015. Purification and properties of an 
extracellular alpha-amylase from Thermus sp. Bot. 
Bull. Acad. Sin., 36: 195-200 

55. Soetan, K. O., Akinrinde, S. A. and Adisa, S. B., 
2019, “Comparative studies on the proximate 
composition, mineral and anti-nutritional factors 
in the seeds and leaves of African locust bean 
(Parkia biglobosa)”, Ann. Food Sci. and Technol., 
15(1), pp. 70-74.  

56. Tweyongyere, R. and I. Katongole, 
2022. Cyanogenic potential of cassava peels and 
their detoxification for utilization as livestock 
feed. Vet. Hum. Toxicol. 44: 366-369. 

57. Uaboi-Egbenni, P. O., Okolie, P. N., Sobande, A. 
O., Alao, O., Teniola, O. and Bessong, P. O., 2019, 
“Identification of subdominant lactic acid bacteria 
in dawadawa (a soup condiment) and their 
evolution during laboratory-scale fermentation of 
Parkia biglobosa (African locust beans)”, Afr. J. 
Biotech., 8(25), pp. 7241 – 7248.  

58. Uzochukwu, S.V.A., R. Oyede and O. Atanda, 
2021. Utilization of gari industry effluent in the 
preparation of a gin. Nig. J. Microbiol., 15: 87-92 

 
 

CITE AS: Ejimofor, Chiamaka Frances and Adaugo Ozioma Nwakuche (2024). Preservation of Locust 
Bean Using Garlic and Ginger: Chemical and Microbial Changes. IAA Journal of Biological Sciences 
12(1):87-98. https://doi.org/10.59298/IAAJB/2024/121.8798.11 

 

https://doi.org/10.59298/IAAJB/2024/121.8798.11

