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Indigenous Nigerian fermented foods represent a vital component of the 
nation’s dietary and cultural heritage, offering both nutritional sustenance 
and therapeutic potential. Produced largely through spontaneous 
fermentation, these foods—including ogi, kunu, iru, ugba, and nono—
undergo profound biochemical transformations mediated by lactic acid 
bacteria, yeasts, and Bacillus species. This review synthesizes current 
evidence on their biochemical and nutritional potentials, with emphasis on 
gut health, micronutrient bioavailability, and chronic disease prevention. 
Fermentation significantly enhances the nutritional quality of cereals, 
legumes, and milk-based foods by increasing the synthesis of essential 
vitamins, amino acids, and bioactive compounds while reducing anti-
nutritional factors such as phytates, tannins, and oxalates. These 
transformations improve mineral absorption, particularly of iron, zinc, and B 
vitamins, thereby addressing micronutrient deficiencies common in 
vulnerable populations. In addition, indigenous fermented foods are rich 
sources of probiotics and bioactive metabolites, including short-chain fatty 
acids, peptides, and polyphenols, which contribute to gut microbiota 
modulation, immune enhancement, and antioxidant defense. Evidence 
suggests that regular consumption of these foods may mitigate risks of 
chronic diseases such as type 2 diabetes, cardiovascular disorders, and 
inflammatory conditions, primarily through improved glycemic control, 
enhanced lipid metabolism, and anti-inflammatory signaling. Furthermore, 
fermentation-mediated reduction of mycotoxins and pathogen inhibition 
highlights their potential role in food safety. Despite these benefits, 
challenges remain regarding quality control and standardization, as 
traditional fermentation is often unregulated, leading to variability in safety 
and efficacy. Future perspectives emphasize the development of well-
characterized starter cultures, application of omics-based tools for microbial 
and metabolite profiling, and clinical validation of health-promoting claims. 
In conclusion, indigenous Nigerian fermented foods exemplify sustainable, 
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1. Introduction 
 

Fermentation, an ancient biotechnological process, has been integral to food preservation and 
enhancement across diverse cultures for centuries [1,2]. In Nigeria, a country with a rich culinary 
heritage, indigenous fermented foods play a significant role in the diet, contributing not only to food 
security but also to the unique flavors and textures that characterize local cuisines [2,3]. These foods 
are typically produced through spontaneous fermentation, relying on the metabolic activities of 
naturally occurring microorganisms, primarily lactic acid bacteria (LAB), yeasts, and molds [3,6,9]. 
Examples include ogi (fermented cereal gruel), kunu (fermented cereal beverage), iru (fermented 
locust bean condiment), ugba (fermented African oil bean seed), and nono (fermented milk) [3,5,6]. 

Beyond their traditional appeal, a growing body of scientific evidence highlights the profound 
biochemical and nutritional transformations that occur during the fermentation of these indigenous 
Nigerian foods [2,4,7]. Fermentation can significantly improve the nutritional quality of raw materials 
by synthesizing vitamins, amino acids, and other beneficial compounds, while simultaneously 
reducing undesirable components such as anti-nutritional factors (ANFs) [4,7,8]. The breakdown of 
complex macromolecules into simpler, more digestible forms also contributes to enhanced nutrient 
bioavailability [7,8]. 

Moreover, the microbial communities, particularly LAB, associated with these fermented foods 
are increasingly recognized for their probiotic potential [6,9,10]. These beneficial microorganisms can 
survive the gastrointestinal tract and exert positive effects on gut health, including modulating the 
gut microbiota, enhancing immune function, and producing short-chain fatty acids (SCFAs) [10]. Such 
interactions between fermented foods, the gut microbiome, and host physiology have significant 
implications for overall well-being and the prevention of chronic diseases [2,10]. 

Despite their widespread consumption and recognized benefits, a comprehensive understanding 
of the biochemical and nutritional potentials of indigenous Nigerian fermented foods, particularly 
their implications for gut health, micronutrient bioavailability, and chronic disease prevention, 
remains crucial. This review aims to synthesize current knowledge in this area, providing a detailed 
overview of the transformative processes involved and their health-promoting outcomes.    
 
2. Materials and Methods 

 
To build a comprehensive understanding of the biochemical and nutritional potentials of 

indigenous Nigerian fermented foods, this review draws from a wide range of recent scientific 
literature. We conducted a systematic and thoughtful search across major academic databases—
PubMed, Scopus, Web of Science, and Google Scholar—using carefully selected keywords and 
Boolean operators. Search terms included combinations like “Nigerian fermented foods,” “ogi,” 
“kunu,” “iru,” “ugba,” “nono,” “fermentation,” “nutritional quality,” “bioavailability,” “anti-
nutritional factors,” “probiotics,” “gut health,” “chronic diseases,” “antioxidants,” and “bioactive 
peptides” [11,12]. 

We focused on peer-reviewed journal articles published between 2013 and 2025, prioritizing 
those with full-text access, a DOI, and relevance to Nigerian food culture. Studies were included if 
they provided empirical data or reviews on the biochemical composition, microbial diversity, 
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nutritional transformation, or health-promoting properties of fermented foods. Both spontaneous 
and starter culture-mediated fermentations were considered, as these approaches influence 
microbial dynamics and bioactivity [13,16]. 

From each selected study, we extracted key data points such as: 

• Raw materials used, including cereals, legumes, and oil seeds [17] 
• Fermentation conditions and duration, which affect microbial growth and metabolite 

production [18] 
• Microbial community structure, assessed through culture-dependent and molecular 

techniques [13,18] 
• Proximate composition, covering protein, fat, carbohydrate, fiber, moisture, and ash content 

[16,17] 
• Mineral and vitamin profiles, especially micronutrients relevant to health [15,19] 
• Changes in anti-nutritional factors, such as reductions in phytates, tannins, and oxalates 

[14,17] 
• Antioxidant activity, measured using assays like DPPH, ABTS, and FRAP [14] 
• Presence of bioactive metabolites, including short-chain fatty acids, peptides, and 

polyphenols [11,20] 
• Functional outcomes, based on in vitro digestion models and in vivo studies using animal 

models [11,20] 

We excluded studies that lacked methodological clarity or were based on non-Nigerian cultural 
contexts. Duplicate entries were removed, and each article was critically evaluated for scientific rigor 
and relevance. Thematic analysis was employed to synthesize findings into a cohesive narrative that 
links microbial activity to nutritional enhancement and health outcomes [13,20]. 
 
Table 1 
Summary of literature search strategy and inclusion criteria 
Parameter Description Suggested 

Citation(s) 
Databases searched PubMed, Scopus, Web of Science, Google Scholar [11], [13] 
Search terms used "Nigerian fermented foods," "ogi," "kunu," "iru," "ugba," "nono," "fermentation," 

"nutritional quality," "bioavailability," "anti-nutritional factors," "probiotics," "gut 
health," "chronic diseases," "antioxidants," "bioactive peptides" (with Boolean 
operators) 

[11], [12] 

Publication years 2013–2025 [13], [16] 
Inclusion criteria Peer-reviewed journal articles; empirical data or reviews on biochemical 

composition, nutritional transformation, microbial diversity, or health-promoting 
properties; full text with DOI; Nigerian context 

[13], [16] 

Exclusion criteria Non-Nigerian cultural contexts; unclear methodology; lack of relevant 
biochemical or nutritional data 

[13], [20] 

Data extracted Raw materials; fermentation conditions; microbial community structure; 
proximate composition; mineral and vitamin content; anti-nutritional factor 
changes; antioxidant activity; bioactive metabolite presence; functional outcomes 

[14], [15], [16], 
[17], [18], [19], 
[20] 

 
Table Legend (below the table): Table 1. Summary of literature search strategy and inclusion criteria 
for studies on the biochemical and nutritional potentials of indigenous Nigerian fermented foods. 
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Suggested citations correspond to references within this manuscript and illustrate representative 
sources for each parameter. 

3. Overview of Indigenous Nigerian Fermented Foods and their Production 

Nigeria is home to a vibrant tapestry of indigenous fermented foods, each crafted from locally 
available ingredients and steeped in cultural heritage. These foods are typically grouped into cereal-
based, legume-based, and milk-based categories, with some unique condiments derived from 
oilseeds. What’s especially interesting is that most of these fermentation processes happen naturally, 
without the need for added starter cultures, thanks to the microorganisms already present in the 
ingredients or the environment where they’re prepared [26]. 

Let’s start with the cereal-based varieties. Ogi, kunu, and burukutu are staples in many Nigerian 
households. Ogi, a smooth fermented porridge made from maize, sorghum, or millet, is prepared by 
soaking the grains, milling them wet, and allowing them to ferment for one to three days. After 
fermentation, the mixture is sieved and decanted to produce a tangy, easily digestible gruel. This 
transformation is largely driven by lactic acid bacteria (LAB), which not only give ogi its sour taste but 
also enhance its nutritional profile [24,26]. Kunu, another beloved drink, follows a similar process but 
often includes spices like ginger or cloves, adding both flavor and health benefits [24]. Burukutu, a 
traditional sorghum beer, is brewed through a longer fermentation process and is especially popular 
in northern Nigeria [27]. 

Moving on to legume-based fermented foods, these are known for their rich protein content and 
bold flavors. Iru, ugba, and ogiri are standout examples. Iru is made from African locust beans (Parkia 
biglobosa), which are boiled, dehulled, and fermented over several days. The result is a soft, pungent 
condiment that adds depth to soups and stews [22,28]. Ugba, on the other hand, is produced from 
African oil bean seeds (Pentaclethra macrophylla). After boiling and slicing, the seeds are fermented, 
often with Bacillus species that help break down proteins and fats, enhancing both flavor and 
digestibility [21,30]. Ogiri, made from melon or castor seeds and sometimes partially substituted with 
soybeans, is another strong-smelling condiment with a distinct taste, commonly used in southeastern 
Nigerian dishes [25,29]. 

Milk-based fermented foods also play a role in Nigerian cuisine, with nono being a prime example. 
Nono is a naturally fermented cow’s milk product, similar to yogurt but with its own unique texture 
and flavor. It’s made by allowing fresh milk to ferment spontaneously, resulting in a thick, sour 
beverage enriched by both lactic acid bacteria and yeasts [23]. This drink is especially popular in 
northern Nigeria and is often paired with cereal-based meals like fura. 

To visualize these processes, Figure 1 maps out the fermentation pathways for three iconic 
Nigerian foods—ogi, iru, and nono—highlighting each step from raw material preparation to 
microbial transformation and final product formation. These traditional methods showcase the 
ingenuity of local food practices and the powerful role of natural fermentation in shaping taste, 
nutrition, and cultural identity [21-30]. 
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Fig. 1. Fermentation pathways for three iconic Nigerian foods 
 
4. Microbial Diversity and Dynamics in Indigenous Nigerian Fermented Foods 
 

The transformation of raw agricultural ingredients into flavorful, nutritious fermented foods is 
guided by a fascinating interplay of microorganisms. These tiny agents of change form complex 
communities that drive the fermentation process, shaping both the taste and health benefits of the 
final products [38]. 

In most Nigerian fermented foods, especially those made from cereals and milk, lactic acid 
bacteria (LAB) take center stage. They are responsible for producing acid, developing flavor, and 
keeping spoilage organisms at bay [31]. Common LAB genera found in these foods include 
Lactobacillus, Lactococcus, Leuconostoc, Pediococcus, and Enterococcus [35]. For example, in ogi, 
researchers have consistently identified Lactobacillus plantarum, Lactobacillus fermentum, and 
Lactobacillus reuteri as dominant species [33]. Kunu also hosts a vibrant LAB population, with 
frequent isolates of Lactobacillus plantarum and Lactobacillus acidophilus [40]. 
Yeasts play a supporting but essential role, especially in cereal-based fermentations. Species like 
Saccharomyces cerevisiae, Candida tropicalis, and Pichia kudriavzevii contribute to alcohol 
production, flavor complexity, and even nutrient enrichment [34,40]. In some cases, molds such as 
Rhizopus species are involved, particularly in the preparation of starter cultures for certain 
condiments [36]. 

When it comes to legume-based fermented foods like iru and ugba, Bacillus species are the 
microbial stars. Bacillus subtilis and Bacillus licheniformis are especially prominent, known for their 
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powerful enzymes that break down proteins and fats into simpler, more digestible compounds. This 
enzymatic activity is what gives these condiments their distinctive aroma and texture [37,39]. The 
succession and interaction of these microbial populations throughout fermentation ultimately 
determine the nutritional and sensory qualities of the food [32]. 

Understanding this microbial diversity isn’t just academic it’s key to improving fermentation 
techniques and developing reliable starter cultures for consistent, high-quality production [38]. 
Figure 2 offers a visual snapshot of the microbial landscape in three traditional Nigerian fermented 
foods: ogi, iru, and nono. A Venn diagram shows which microbial groups are shared and which are 
unique to each food, while a stacked bar chart breaks down the relative abundance of key genera. 
Notably, Lactobacillus appears as a dominant genus across all three, underscoring its central role in 
Nigerian fermentation traditions [31-40]. 

 
Fig. 2. Microbial community composition in Nigerian fermented foods 

 
The Venn diagram shows microbial group overlaps among Ogi, Iru, and Nono. The stacked bar 

chart represents the relative abundance of four dominant microbial genera. Color codes correspond 
to microbial groups: Lactobacillus (purple), Weissella (blue), Lactococcus (pink), Bacillus (red).  
              
5. Nutritional Enhancement and Anti-Nutritional Factor Reduction 
 

Fermentation is more than just a preservation method it’s a transformative process that 
enhances the nutritional value of indigenous Nigerian foods while reducing the impact of anti-
nutritional factors (ANFs) [41]. Many staple ingredients like cereals and legumes naturally contain 
compounds such as phytates, oxalates, tannins, and cyanogenic glycosides. These ANFs can interfere 
with nutrient absorption by binding essential minerals or inhibiting digestive enzymes, ultimately 
lowering the bioavailability of key nutrients [42]. 

Fortunately, fermentation helps counteract these effects. Microorganisms, especially lactic acid 
bacteria (LAB) and yeasts, produce enzymes during fermentation that break down ANFs. For example, 
phytates, which bind minerals like iron and zinc, are hydrolyzed by phytase enzymes, making these 
micronutrients more accessible to the body [49]. Studies have shown significant reductions in 
phytate levels in fermented products like ogi and kunu [46,47]. Similarly, cassava-based foods such 
as fufu undergo fermentation that drastically lowers their cyanide content, making them safe to eat 
[43,44]. 
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Beyond reducing harmful compounds, fermentation also boosts nutritional quality. It enhances 
the synthesis of B vitamins like folate, riboflavin, and thiamine, and improves protein digestibility by 
breaking down complex proteins into simpler peptides and amino acids [48]. For instance, fermented 
maize cowpea blends have shown increased protein digestibility [47], while fermented sorghum ogi 
has demonstrated enriched folate levels [48]. Additionally, fermentation can lead to the formation 
of beneficial bioactive compounds such as phenolic acids and short chain fatty acids, which 
contribute to the functional and health promoting properties of these foods [50]. 

Figure 3 captures this nutritional transformation. Chart (a) illustrates the percentage reduction in 
anti-nutritional compounds like phytate and cyanide, while chart (b) highlights the increase in 
essential nutrients—iron, zinc, and B vitamins—after fermentation [41-50]. 

 
Fig. 3. Comparative analysis of anti-nutritional factor reduction and micronutrient enhancement in fermented 
vs. unfermented food samples 

 
Blue bars represent unfermented food samples, while orange bars represent fermented samples. 

Chart (a) quantifies the reduction in anti-nutritional factors. Chart (b) displays the enhancement of 
key micronutrients due to fermentation. 
 
6. Gut Health Modulation and Probiotic Potentials 
 

Indigenous Nigerian fermented foods are gaining attention not just for their rich flavors, but also 
for their potential to support gut health. These traditional foods are packed with beneficial 
microorganisms, especially lactic acid bacteria (LAB), which play a key role in maintaining a healthy 
digestive system [51]. When consumed, these live microbes travel to the gastrointestinal tract, where 
they interact with the host’s immune system and help shape the composition and function of the gut 
microbiota [54]. 

Several studies have isolated and characterized LAB strains from Nigerian fermented foods, 
revealing their probiotic potential. These strains often show impressive traits like surviving acidic and 
bile conditions, adhering to intestinal cells, and fighting off harmful pathogens [52,57]. For example, 
Lactobacillus plantarum and Lactobacillus fermentum, commonly found in ogi and kunu, have 
demonstrated strong probiotic properties [59,60]. Similarly, LAB strains from nono have shown 
excellent survival in simulated gut environments and notable antimicrobial activity [55,58]. 
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The benefits of these probiotics go beyond digestion. They help strengthen the gut barrier, reduce 
inflammation, and produce short chain fatty acids (SCFAs) such as butyrate, propionate, and acetate. 
These SCFAs serve as energy sources for colon cells and offer broader health benefits, including 
improved metabolism and immune regulation [53,56]. A diverse microbial community, like those 
found in traditional fermented foods, contributes to a more balanced gut microbiome, which is linked 
to better digestive health and reduced risk of chronic diseases [57]. 

Figure 4 illustrates how probiotic bacteria from fermented foods journey through the digestive 
tract. It shows their interaction with the gut lining, their role in modulating immune responses, and 
their contribution to SCFA production—all of which support overall gut health [51-60]. 

 
Fig. 4. Journey and functional impact of probiotic bacteria from fermented food to the gut 

 
The figure depicts the sequential journey of probiotics and their physiological roles. Key 

components include fermented food sources, bacterial colonization, immune cell engagement, and 
SCFA synthesis. Arrows indicate directional flow and functional impact [61-70]. 
 
7. Bioactive Compounds and Antioxidant Properties 
 

Fermentation does more than improve taste and shelf life, it unlocks a wealth of bioactive 
compounds that elevate indigenous Nigerian foods from basic nutrition to functional superfoods. 
These compounds, including phenolic acids, flavonoids, peptides, and exopolysaccharides, offer 
antioxidant, anti-inflammatory, and even therapeutic benefits [61]. 

Thanks to the enzymatic activity of fermenting microorganisms, many of these compounds 
become more bioavailable. For instance, fermentation helps release bound phenolic compounds 
from plant matrices, boosting their antioxidant potential [63,64]. This is evident in fermented 
products like ogi and kunu, which show increased levels of phenolic acids and enhanced antioxidant 
activity compared to their unfermented counterparts [62,66]. Legume-based foods such as ugba and 
iru also benefit from fermentation, producing bioactive peptides like ACE inhibitors that may help 
regulate blood pressure [67,69]. 

Exopolysaccharides (EPS), produced by certain LAB strains during fermentation, serve as natural 
prebiotics. These compounds not only support the growth of beneficial gut bacteria but also improve 
the texture and consistency of fermented foods [70]. The combined effect of these bioactive 



International Journal of Advanced Research in Food Science and Agriculture Technology    
Volume 8, Issue 1 (2026) 9-26 

17 
 

components contributes to the health-promoting potential of traditional Nigerian fermented foods, 
making them valuable additions to diets aimed at preventing chronic diseases [65,68]. 

Figure 5 showcases the chemical structures of key phenolic compounds—gallic acid, vanillic acid, 
and catechin, alongside a representative bioactive peptide (Tyr-Cys-Ser-Val). The accompanying bar 
chart compares antioxidant activity between unfermented and fermented samples, clearly 
illustrating the nutritional boost that fermentation provides [61-70]. 

 
    Fig. 5. Bioactive Molecules and Antioxidant Enhancement in Fermented Nigerian Foods 
    Left panel: molecular structures of phenolic compounds and a bioactive peptide. 
    Right panel: antioxidant activity (%) in fermented vs. unfermented samples. 
    Orange bars indicate fermented samples; blue bars indicate unfermented controls. 
 

8. Implications for Chronic Disease Prevention 
 

Indigenous Nigerian fermented foods are more than cultural staples they’re emerging as 
powerful allies in the fight against chronic diseases. Thanks to their enhanced nutritional profiles, 
probiotic richness, and abundance of bioactive compounds, these foods offer promising benefits for 
managing and preventing conditions that are increasingly common in developing regions [71]. 

Type 2 Diabetes: Fermented cereals like ogi and kunu contain improved carbohydrate structures and 
dietary fiber that help slow glucose absorption, promoting better glycemic control [76]. Additionally, 
certain bioactive peptides formed during fermentation may inhibit enzymes involved in glucose 
metabolism, offering further support for blood sugar regulation [73]. 

Cardiovascular Diseases: Fermentation reduces anti-nutritional factors such as phytates, which 
improves the absorption of minerals like magnesium and potassium—essential for heart health. 
Some LAB strains found in fermented foods have also demonstrated cholesterol-lowering effects 
[75]. Moreover, antioxidant and ACE-inhibitory peptides produced during fermentation may help 
regulate blood pressure and reduce oxidative stress [74]. 
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Malnutrition and Micronutrient Deficiencies: Fermented foods significantly boost the bioavailability 
of key micronutrients like iron, zinc, and B vitamins. These nutrients are often lacking in traditional 
diets, especially among vulnerable populations. Fermentation thus becomes a practical and culturally 
relevant strategy for addressing micronutrient deficiencies [79,80]. 

Inflammation and Immune Function: The anti-inflammatory properties of bioactive compounds and 
the immunomodulatory effects of probiotics found in fermented foods can help reduce systemic 
inflammation—a major contributor to chronic disease development [72,77]. Probiotics also support 
gut health, which in turn strengthens the immune system and enhances overall resilience [78]. 

Figure 6 illustrates how fermented foods influence three major biological pathways: the gut-brain 
axis, anti-inflammatory signaling, and antioxidant defense. It shows how probiotics and bioactive 
compounds interact with the gut and immune system to promote systemic health and reduce the 
risk of chronic diseases [71-80]. 

 
Fig. 6. Pathways through which fermented foods mitigate chronic disease risks 

 
Arrows indicate directional flow from fermented food intake to physiological effects. Gut-brain 

axis shows neural and microbial communication. Anti-inflammatory and antioxidant pathways 
represent cellular-level disease mitigation. 
 
9. Safety, Quality Control, and Future Perspectives 

 
While indigenous Nigerian fermented foods offer a wealth of nutritional and health benefits, 

ensuring their safety and maintaining consistent quality remains a top priority. Traditional 
fermentation methods are often spontaneous and unregulated, which can lead to variations in taste, 
texture, and nutritional value—and in some cases, the presence of harmful microorganisms or 
mycotoxins [89]. 

Mycotoxin Reduction: Fermentation has been shown to reduce mycotoxin levels, such as aflatoxins 
in cereals, making these foods safer for consumption. However, this benefit depends heavily on 
proper handling and storage to prevent recontamination after fermentation [90]. 
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Microbial Safety: The acidic environment created by lactic acid bacteria during fermentation 
naturally inhibits many pathogens [89]. Still, good hygiene practices during preparation and storage 
are essential to ensure microbial safety and prevent contamination [88]. 

Quality Control and Standardization: One of the challenges with traditional fermented foods is the 
lack of standardized starter cultures. This often results in inconsistent product quality and 
unpredictable health outcomes [85]. By developing and applying well-characterized starter cultures 
especially those with proven probiotic and functional properties, producers can achieve more reliable 
results and enhance both safety and nutritional value [84]. 

Future Research Directions: To fully unlock the potential of these foods, future research should focus 
on: 

• Conducting metagenomic and metabolomic studies to better understand the microbial 
communities and biochemical changes during fermentation [87]. 

• Running clinical trials to validate the health benefits observed in lab and animal studies, 
especially those related to gut health, micronutrient absorption, and chronic disease 
prevention [86]. 

• Creating new fermented products with enhanced functional properties using designer starter 
cultures and fortification techniques [82,83]. 

• Scaling up traditional fermentation methods for industrial production while preserving their 
authenticity and health benefits [85]. 

• Exploring how different processing conditions affect flavor and aroma compounds, with the 
goal of optimizing sensory appeal [81]. 

Figure 7 outlines three key strategies for improving the safety and consistency of fermented 
foods: using starter cultures to guide microbial activity, applying HACCP principles to manage 
hazards, and enforcing strict hygiene during processing. Together, these interventions can help 
ensure that fermented foods remain both safe and beneficial [81-90]. 

 
Fig. 7. Strategies for enhancing safety and quality in fermented food production 

 
Circular icons represent each strategy:  
- Petri dish for starter culture application  
- Checklist clipboard for HACCP principles  
- Soap dispenser and hand for hygiene improvement 
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10. Conclusion 
 
Indigenous Nigerian fermented foods are more than traditional staples; they represent a rich 

reservoir of nutrients, probiotics, and bioactive compounds with profound health-promoting 
potential. Their fermentation processes not only enhance nutrient quality and bioavailability but also 
reduce anti-nutritional factors, thereby addressing key micronutrient deficiencies. Beyond nutrition, 
these foods contribute to gut health, immune modulation, and protection against chronic diseases 
such as diabetes, cardiovascular disorders, and inflammatory conditions. Their safety benefits, 
including reduction of mycotoxins and inhibition of harmful pathogens, further strengthen their value 
in public health. However, challenges such as inconsistent quality, lack of standardized starter 
cultures, and limited clinical validation remain. To fully harness their promise, future research should 
emphasize omics-driven microbial profiling, development of safe starter cultures, and human trials 
to substantiate their therapeutic effects. Ultimately, indigenous Nigerian fermented foods stand as 
culturally relevant, sustainable functional foods with the capacity to contribute significantly to 
nutrition, health, and disease prevention in both local and global contexts. 
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