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Abstract: Nigeria is endowed with a wide array of traditional foods derived from indigenous crops, many of which are rich in
phytochemicals that confer both nutritional and therapeutic benefits. This review explores the occurrence, classes, and biological
activities of phytochemicals in common Nigerian traditional foods. Emphasis is placed on flavonoids, alkaloids, tannins, saponins,
phenolic acids, terpenoids, and other bioactive compounds found in legumes, cereals, vegetables, fruits, and oilseeds. Their health-
promoting properties, including antioxidant, anti-inflammatory, antimicrobial, antidiabetic, and anticancer effects, are discussed.
The role of traditional food processing methods in enhancing or diminishing phytochemical content is also highlighted. This
synthesis supports the valorization of Nigerian food biodiversity and provides scientific justification for their incorporation into
functional food and nutraceutical development.
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1. Introduction

Nigeria is remarkably diverse both culturally and biologically, which is reflected in the richness of its traditional food systems. These
foods consumed widely across urban, peri-urban, and rural communities are not only nutrient-dense but also rich in phytochemicals:
plant-derived secondary metabolites with numerous health-promoting propertiest?. Traditional knowledge systems have long
recognized the medicinal potential of foods like Vernonia amygdalina and Telfairia occidentalis, and modern science increasingly
confirms these claims through phytochemical and bioactivity studies!-3.

Phytochemicals encompass classes such as flavonoids, alkaloids, phenolic acids, tannins, terpenoids, glycosides, and saponins.
Although not essential nutrients, they play protective roles in preventing chronic diseases exhibiting antioxidant, anti-inflammatory,
antimicrobial, antidiabetic, antihypertensive, hepatoprotective, and anticancer activities'—*. Diets rich in such compounds are
associated with reduced risks of cardiovascular diseases, metabolic syndrome, certain cancers, and ageing-related pathologies®?4.

Several staple Nigerian traditional foods are minimally processed and locally sourced, including Vernonia amygdalina, Telfairia
occidentalis, Chrysophyllum albidum, Parkia biglobosa, and Pentaclethra macrophylla®’. These foods are not just consumed for
sustenance but are also integral to cultural health practices, especially in settings with limited access to conventional healthcare®?®.

However, comprehensive scientific documentation on the phytochemical composition of these indigenous foods remains limited.
Compared to widely researched staple and commercially marketed crops, underutilized Nigerian foods are often overlooked in
nutritional policy and public health discourse®. This gap presents significant opportunities for leveraging these resources in promoting
food-based health strategies, especially in regions challenged by malnutrition and non-communicable diseases®.

Traditional processing techniques such as fermentation, sun-drying, and cooking also significantly influence phytochemical profiles
and bioavailability. A deeper understanding of these processing effects is crucial for optimizing nutritional quality and medicinal
efficacy of these foods®®.

This review synthesizes current knowledge on the distribution, types, and bioactivities of phytochemicals found in Nigerian
traditional foods. It further evaluates implications for nutrition and functional food development, highlights research gaps, and
underscores future opportunities. By fusing indigenous knowledge with modern nutritional science, this review aims to support the
valorization and inclusion of Nigerian food biodiversity within sustainable health and nutrition frameworks.

2. Classes of Phytochemicals and Their Functions

Class Common Examples Functional Role & Biological Activity
Flavonoids  ||Quercetin, luteolin Antioxidant, anti-inflammatory, cardioprotective®®
Alkaloids Eleagnine (from C. albidum) Antimicrobial, antispasmodic, analgesic?

Saponins Present in T. occidentalis and others ||Cholesterol-lowering, immune-stimulating®-3
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Class Common Examples

Functional Role & Biological Activity

Phenolic acids||Ferulic, gallic acid

Antioxidant, antidiabetic, anti-inflammatory?

Tannins Catechins, ellagitannins (C. albidum)

Antimicrobial, antidiarrheal, antioxidant3

Terpenoids  ||Plant steroids, triterpenoids

Anti-inflammatory, hepatoprotective (T. occidentalis)’

Glycosides  [|Cyanogenic compounds (e.g. cassava)

Dose-dependent toxic or therapeutic properties

3. Nigerian Traditional Foods Rich in Phytochemicals

3.1 Legumes

e African Yam Bean (Sphenostylis stenocarpa)

a) Contains flavonoids and saponins

b) Activities: antioxidant, blood sugar regulation

e Bambara Groundnut (Vigna subterranea)
a) Contains isoflavones and tannins

b) Activities: cardiovascular protection, anticancer

3.2 Cereals
e Fonio (Digitaria exilis)
a) Richin phenolic acids and flavonoids

b) Low glycemic index; anti-inflammatory properties

e Sorghum (Sorghum bicolor)

a) Contains 3-deoxyanthocyanidins, tannins
b) Antioxidant and antidiabetic activities

3.3 Vegetables
e Bitter Leaf (Vernonia amygdalina)
a) Contains sesquiterpene lactones (vernodalin),

flavonoids

b) Antimalarial, anticancer, hypoglycemic effects

e  Fluted Pumpkin (Telfairia occidentalis)
a) Contains alkaloids, saponins, and carotenoids

b) Richiniron and known for blood-boosting effects

3.4 Fruits

e African Star Apple (Chrysophyllum albidum)

a) Highin ascorbic acid, tannins, flavonoids

b) Immunomodulatory and antimicrobial properties

e Baobab Fruit (Adansonia digitata)

a) Polyphenol-rich pulp; antioxidant and digestive aid

3.5 Spices and Oilseeds

o Alligator Pepper (Aframomum melegueta)

b) Contains gingerols, flavonoids, alkaloids
c) Antimicrobial, digestive stimulant

e Egusi (Citrullus colocynthis)

a) Contains phenolics and unsaturated fatty acids
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b) Anti-inflammatory, cholesterol-lowering potential

4. Nutritional and Medicinal Significance
The phytochemicals in these foods offer synergistic health benefits, especially for populations at risk of:
e  Oxidative stress and aging-related diseases
e Type 2 diabetes and metabolic syndrome
e Infections and microbial resistance
o Nutrient deficiencies (iron, zinc, vitamins)

Traditional Nigerian diets are inherently rich in natural bioactive compounds, many of which could form the basis for functional
foods and nutraceuticals if properly characterized and promoted.

5. Effects of Traditional Processing

Traditional food processing methods—fermentation, cooking, roasting, drying—can either enhance or degrade phytochemical
content.

|Processing Method||Effect on Phytochemicals |
[Fermentation |[Enhances bioavailability of flavonoids, reduces tannins |
[Roasting [May degrade heat-sensitive compounds (e.g., vitamin C)|
[Boiling ||[Reduces antinutrients (phytates, oxalates) |
Sun drying ||Preserves most stable phenolics |

6. Challenges and Research Gaps
e Lack of comprehensive phytochemical profiling for most traditional foods
e Standardization issues in quantification and extraction methods
e Limited in vivo and clinical validation of health claims
e Need for national food phytochemical databases to guide policy
7. Conclusion

Nigerian traditional foods are valuable sources of health-promoting phytochemicals. Scientific validation and promotion of these
compounds could support functional food development, bridge traditional medicine with modern nutrition, and contribute to
sustainable health interventions in Africa. Further research and policy support are crucial for unlocking their full potential.
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