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ACAFP PRESIDENT
WELCOMEMESSAGE

TO DELEGATES:
ACAFP Conference on Food Safety
in Africa November 25 – 27, 2025

It is indeed a pleasure to welcome all delegates to our
third African Continental Association of Food Protection
Conference on Food Safety in Africa. This is an in-person
conference for many participants from Africa and around
the world including food safety professionals from
industry, research, and academia; policy makers and
regulators; food value chain personnel such as farmers,
processors, traders and consumers; and all persons
interested in protecting the safety of food supply inAfrica.

For those of you who are not aware of the goals and
objectives of the Association, the African Continental
Association of Food Protection (ACAFP) is an affiliate of
the International Association of Food Protection (IAFP)
with a focus on advancing food safety `in the continent of
Africa. Our goal is to connect food safety professionals,
policymakers, food value chain personnel and students in
Africa and around the world. The association represents
members from industry, government, international
organizations, research, and academia from several
countries in Africa, USA, Canada, Britain and other parts of
the world with keen interest in promoting and
maintaining food safety and food supply in Africa.

The Association provides a forum such this conference for
food safety professionals in industry, government,
academia, and students in various food safety programs
to share information and experiences on food safety
related issues in the Continent of Africa and also to share
ideas on how to improve the quality and safety of foods
produced in the Continent as well as imported and

exported food products. The organization welcomes
members not only from the Continent of Africa but across
the Globe, that have interest in Food Safety in the
Continent.

The conference theme is “Enhancing Food Systems for
Improved Public Health, Trade Competitiveness and
Economic Growth in Africa”. We are very confident that the
excellent scientific and food safety policy-based content of
the conference proceedings including technological
advancements will contribute to the current and future
FoodSafety initiatives in thecontinentofAfrica.

I would like to acknowledge the financial support received
from the Food and Agriculture Organization (FAO) for this
conference and our academic institutions' partners and
industry partners listed on the program for their valuable
support. A special thanks to our Local Organizing
Committee under the capable leadership of Dr. Adewale
Obadina and Dr. Ayojesutomi Abiodun-Solanke and our
ACAFP Board members for their hard work on organizing
and hosting a very impressive Food Safety conference.
Welldone!

Again, I welcome all conference participants and exhibitors
to our ACAFP 2025 Conference on Food Safety in Africa.
Haveaveryproductiveand informativeConference.

Dr. Joseph A. Odumeru
President ACAFP
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WELCOME
ADDRESS

From the Chair,
Local Organising Committee

ACAFP Food Safety Conference 2025

It is with great pleasure that I welcome all
participants to the ACAFP Food Safety Conference
2025. On behalf of the Local Organising Committee, I
extend warm greetings to our distinguished keynote
speakers, panelists, delegates, exhibitors, and all
stakeholderswho share a common commitment to
advancing food safety across Africa.

This conference provides a vital platform for
dialogue, collaboration, and the exchange of
innovative ideas that can shape safer and more
resilient food systems. The theme, “Enhancing
Food Systems For Improved Public Health, Trade
Competitive And Economic Growth In Africa”
highlights the critical role of science-based
approaches in ensuring that food remains safe,
wholesome, and accessible from farm to fork. It
also reminds us that collective action among
governments, academia, industry, and consumers
is essential to protecting public health and
sustaining livelihoods.

We deeply appreciate our partners, sponsors, and
supporting institutions for their invaluable
contributions toward making this conference a
success. Special recognition goes to the members
of the Local Organising Committee for their
dedication and teamwork throughout the planning
process.

As you participate in the sessions and networking
opportunities, we encourage you to share your
insights and build lasting collaborations that will
advance the food safety agenda across the
continent.

Once again, welcome to this important gathering.
Wewish you a productive and inspiring conference
experience.

Prof. Adewale O. Obadina
Chair, Local Organising Committee,
ACAFP Food Safety Conference 2025
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Department of Wildlife and Ecotourism Management
University of Ibadan
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Dr. Adeola E. Ayano
Central Teaching and Research Laboratory,
Bells University of Technology, Ota, Ogun State.

Mr. Ojuoluwa Oluwatobiloba Opeyemi
Department of Agricultural Extension and Rural
Development, University of Ibadan, Ibadan, Oyo State.
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DAY ONE – 25thNOVEMBER 2025
VENUE: AUDIROTIUM, OGERERESORTS

7:00 – 8:45 Registration of Participants
OFFICIAL OPENING SESSION 08:50 – 10:40 A.M.
Moderator/MC:Dr. Mojisola Karigidi/Mr Oluwatobi Ojuoluwa
Rapporteurs: Mr Tunde A Sodeeq/Mr Taiwo Adesina
8:50 – 8:55
8:55 – 9:00

Welcoming Participants
National Anthem

9:00 – 9:05 Welcome Remarks by Prof. Joseph Odumeru, President, Africa
Continental Association for Food Protection (ACAFP)

9:05 – 9:15 Goodwill Message by the Minister of Health: Prof. Muhammad Ali
Pate, CON

9:15 – 9:20 Goodwill Message by the Representative of the Oyo State
Government

9:25 – 9:30 Goodwill Message by International Association of Food Protection
(IAFP)

9:30 – 9:35 Goodwill Message by Food and Agriculture Organisation (FAO)

9:35 – 9:40 Goodwill Message by World Health Organisation (WHO)

9:40 – 9:45 Goodwill Message by BIOEASY, China

9:45 – 9:50 Goodwill Message by African Union Commission (AUC)

9:50 – 10:00 Opening Address & Official Opening of the Conference

10:00 – 10:10 ACAFP 2025 Food Safety Conference - Technical program at a Glance
Prof. Adewale O. Obadina, Local Organising Committee (LOC), Chair

10:10 – 10:40 Keynote Presentation 1: Food Safety, Nutrition Security and
Long-Term Health Outcomes in Africa: Implications for Research,
Training and Practice

Prof Lateef Oladimeji Sanni, Executive Director, Nigerian Stored
Products Research Institute, Ilorin, Kwara State, Nigeria

10:40 – 11:00 Group Photo & Health/Tea Break
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11:00 - 11:45 PlenaryPresentation 1: FAO’s Food Safety Program inAfrica and
its Implementation in the Context of African Continental Free
Trade Area (AfCFTA)

Lead Speaker: Dr. Cecilia Akita, Food andAgruclture
Organisation, Regional Office, Accra. Ghana
Moderator: Dr. Rose Omari.
Rapporteur: Prof. Afolake Olanbiwoninu

11:45 – 12:30 PlenaryPresentation 2:BIOEASY Session

Lead Speaker: EchoWang, ShenzhenBioeasyBiotechnology,
Guangdong Province, China
Moderator: Prof. Yemisi Jeff-Agboola
Rapporteur:Dr. Adebukola Omidiran

12:30 – 13:30 LUNCH (OGERE RESORT CAFETARIA)

13:30 – 14:15 Keynote Presentation 2: Strengthening Food Safety Systems for a
Healthier Africa: FAO’s Role in Building Resilient and Sustainable
Agri-Food Chains

Dr. Sukati,Mphumuzi, Senior Food andNutritionOfficer -FAO
Regional Office for Africa, Ghana

14:15 – 15:00 PlenaryPresentation3:FederalMinistry of Health and Social
Welfare, Nigeria (FMoH&SW) Session

Lead Speaker: Mr John O. Atanda. Director and National Coordinator, Food
Safety and Quality Programme, Federal Ministry of Health, Abuja. Nigeria
Moderator: Prof. A. Mobolaji Omemu
Rapporteur:Dr. Olaitan Olajuyigbe

15:00 – 15:40 Health/TeaBreak/Posters Session (By the Auditorium, Ogere
Resorts)
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15:40 – 16:25 Plenary Presentation 4:Food Safety for Africa Session
(FS4Africa)

Lead Speaker: Dr. Titilayo Falade, Food Safety for Africa Project,
International Institute of Tropical Agriculture, Ibadan. Nigeria
Moderator: Dr. Ernest Aubee
Rapporteur: Dr Rose Omari

16:25 – 17:30 Networking Cocktail (By the Pool Side, Ogere Resorts)

End of Day One
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DAY TWO – 26th NOVEMBER 2025
VENUE: AUDITORIUM OGERE RESORTS)

9:00 – 9:45 Keynote Presentation 3:Monitoring the Microbiome of African
Fermented Foods to Improve Safety and Quality
Prof. Folarin Oguntoyinbo, A.R Smith Department of Chemistry
and Fermentation Sciences, Appalachian State University, Boone,
North Carolina, USA

9:45 – 10:15 Plenary Presentation 5: Research Supporting African
MSMEs to Provide Safe and Nutritious Food (RSM2SNF)
Session
Lead Speaker: Prof. Saweda Liverpool -Tasie, Department of
Agricultural, Food, and Resource Economics, Michigan State
University, USA

Moderator: Dr. Kolawole Banwo
Rapporteur:Dr. BiodunKupoluyi

10:15 – 10:45 Plenary Presentation 6: A Net Map Analysis of Actors in Food
Control.
Lead Speaker: Dr Rose Omari, CSIR-Science and Technology
Policy Research Institute, Accra, Ghana
Moderator:Dr. AbiodunAdebayo-Oyetoro
Rapporteur:Mrs Temilola Jokodola

10:45 – 11:00 Health/Tea Break

11:00 – 11:45 Keynote Presentation 4: Science in Action: Strengthening Food
Safety Systems for a Healthier Africa
Prof. Patrick Njobeh, Department of Biotechnology and Food
Technology, University of Johannesburg, Johannesburg, South
Africa

11:45 – 12:30 Posters Session (Auditorium, Ogere Resorts)

12:30 – 13:30 LUNCH (Cafetaria, Ogere Resorts)
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DAYTHREE27thNovember2025
PARALLELSESSION2A (ROOM1 - EkunlaHall,OgereResorts.)
Moderator:Dr. Emmanuel Benjamin
Rapporteur:Dr. GurmuMesayYam

Sub-Theme3: Food Safety Systems andNutrition

09:25 – 09:40 CopingMechanismswithTuta absoluta and Food Security amongTomato
Farmers inKano. AkpaOche Idu, GurmuMesay Yam, VictorOkoruwa,WaleOni
Ayo, Olaoye Ibukun James and Abdoulaye Tahirou (50)

09:40 – 09:55
Value Chain Perspectives on Food Safety and Sustainability in Africa: Aquaponics
as an EmergingModel. Emmanuel O. Benjamin, Wubnesche Biru, OreoluwaOla
and Gertrud Buchenrieder (37)

09:55 – 10:10 TheNexusBetweenBioeconomyandFood Security inNigeria. Omotola F. Ajayi
and Akinbobola T.O (38)

10:10 – 10:25 Potential Spoilage of Extended shelf -life (ESL)milkby Bacillus subtilis and
Bacillus velezensis, James A Elegbeleye and ElnaM. Buys (10)

PARALLELSESSION2B (ROOM2 -Trainer’s Hall, OgereResorts)
Moderator:Dr. Ayano Adeola
Rapporteur: Dr. Akinwunmi Phoebe

Sub-Theme4: -ClimateChange, EnvironmentalHazards andFoodSafety
Sub-Theme5:- Gender andWorkforceDevelopment in FoodSafety

09:25 – 09:40
ConsumptionScenario forNuts inLagos:RadionuclideContent andHealthRisk.
MorohunfoluwaOlaoye, BickerstethO Oluwasayo, PeterAbodunrin, UsmanHabeeb
and Bickersteth Oluwatoni (51)

09:40 – 09:55
Food Safety Concern: Naturally Occurring Radioactive Materials in Tiger Nut,
Date Palm and Coconut. Oluwasayo Abodunrin, MorohunfoluwaOlaoye, Peter
Olagbaju, Mostafa Y. A. Mostafa and Akinkunmi Grace (45)

09:55 – 10:10 EconomicCosts andBenefits of DigitalisingAgri-food Systems forGhanaian
Smallholder Farmers.AbdallaMahama (69)

10:10 – 10:25
Enhancing Seafood Safety and Shelf Life with a Decentralized Solar-Powered Cold
Storage System in Sagbokoji. Ayano Adeola, Adeuyi Daniel, Mangai E. O, Afolayan
A.O and Abiodun Solanke A. O (70)

-

10:25– 10:40 HealthBreak
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PARALLEL SESSION3A (ROOM1 - Ekunla Hall, Ogere Resorts)
Moderator: Dr T. Ajayeoba
Rapporteur:Ms. Sylviah Baah-Tuahene
SubTheme 6:- Consumer Education, Awareness and Food Safety Culture

10:40 – 10:55 Nixtamalization as a Food Safety System Intervention for Africa. Sylviah Nekesa
George Abong, Duke Gekonge and Nancy Njeru (58)

10:55 – 11:10
AflatoxinAwarenessandMitigationPracticesAmongGroundnutTraders in the
UpperWest Region of Ghana . Sylviah Baah-Tuahene R. Omari, F. K. Saalia, C.
Narrod and M. Corradini (72)

11:10 – 11:25 Influence of Consumer Education on Food Safety Culture in Ondo City.
Maryanne A. Adzandeh (48)

11:25 - 11:40
ComparativeAssessment of Polycyclic AromaticHydrocarbon (PAH)
Contamination in Beef Suya: Implications for Sustainable Processing and
Environmental Health. OkochiD.N, Adegoke, A. F, Atayese, A. O andKajihausa, O.E
(18).

11:40 - 11:55
NeglectedCropsas Immuno-Nutritional Frontiers: Translational Pathways Linking
Food Safety to Auto-immune Disease Management. Ajayeoba T and
Jokodola T.T (49)

11:55 - 12:10 Examining theMicrobiota Composition of Traditionally Produced Fura in Lagos
metropolis, Nigeria, West Africa. Gbenga Adedeji Adewumi (26)
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PARALLEL SESSION 3B (ROOM 2 - Trainer’s Hall, Ogere Ressorts)
Moderator: Dr. Olasoju Mary Idowu
Rapporteur: Dr. Makinde Oluwadamilola
Sub-Theme 6:- Consumer Education, Awareness and Food Safety Culture
Sub-Theme 7:- Economics of Food Safety

10:40 – 10:55
Food Safety Awareness of Postharvest Handling Practices of Pro-Vitamin AMaize
in Nigeria. Omolara Adewola, Adegbenga Adekoya, Lateef Sanni, Titilayo Falade,
Olushola Fadairo (29)

10:55 – 11:10
Risk Perception and Food Safety Practices related to Zoonotic Bovine Tuberculosis
amongMeat Handlers, Vendors and Consumers in Abeokuta, Nigeria. Olasoju M. I,
Adeleye H.O and Kachalla Mairo Gujba (15)

11:10 – 11:25
Pesticide Use and Alternative Pest Control Strategies in Liberia. Mesay Yami,
Ibukun James Olaoye, Ranjana Bhattacharjee, Elohor Mercy Diebiru-Ojo,
Vishnuvardhan Reddy, Shiferaw Feleke, Arthur Bob Karnuah James Dolo(41)

11:25 - 11:40
Antibiogram and Genomic Profile of Multidrug- resistant Escherichia coli from
ready-to- eat foods vended in Lagos, Nigeria. Makinde O, Muiz O. Akinyemi, C,
Rasheed A. Adeleke and Chibundu N. Ezekiel (12)

11:40 - 11:55
Antibiotic Resistance Patterns of the Microbial Community in Ready- to-drink
Fruit Juices sold in AbeokutaMetropolis, Ogun State. Olukemi O. Jiboku, Olajumoke
M. Albert, Qudus O. Jamiu and Funmilayo O. Rufai (11)

11:55 - 12:10 Effect of Thermal Pretreatment (Toasting and Boiling) on the Phytochemical
Composition and Physicochemical Properties of Sweet Orange (Citrus sinensis)
Seed Oil. Victor Sale, Peter Isah Akubor and Samson Philip (9)

12:10 – 12:40
ACAFP Business Meeting (Trainer’s Hall)
-Presentation of Awards

12:40 – 1:00 Closing Ceremony (Trainer’s Hall)
Closing Remarks by

- LOC Chair – Prof. Adewale Obadina
- FAO
- ACAFP President – Dr. Ernest Aubee
- Government Officials

Moderator/MC: Dr Mojisola Karigidi/Mr Tobilola Ojuoluwa

13:00-14:00 LUNCH (Cafetaria, Ogere Resorts)

14:00 – 17:00 Excursion option/Departure
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LISTOFPOSTER PRESENTATIONS

Phytochemical ContentsOfComposite FlourObtained fromSproutedCowpeaand
Selected Spices. Odesanmi, O.O. and Adeola, A.A (42)

GenderAnalysis andDemographic InfluencesonRuralHouseholdFoodSecurity in
Alfred Nzo District Municipality, South Africa. A Mayekiso & A Skhephu (44)

NutritionalQuality ofNoodlesProduced fromBlendsof BambaraGroundnut, Irish
Potato and Mushroom (Pleurotus florida) Flour. Micheal, Mary.L, Oni, Kunle
Jokodola, Temilola.T (40)

Microbial Contaminants and Aflatoxin Level in Indigenous Okra (Abelmoschus
esculentus), Bologi (Senecio biafrae) andUgwu (Telfairia occidentalis) fromTwo
Selected Markets in Oyo State. Oluoyeneye U and Oni O (55)

UnderstandingSoilMoisture andRainfall Interactions in theEnvironmental Pulse
of FoodSystems. AdedayoOreoluwaAdewole, Ajetunmobi A.B andEludoyinA.O (56)

Inhibitory Effect of Curcuma longaEssential Oil onResistant Campylobacter jejuni
Isolates in Ready -to-eat BeefMeat Products. Jokodola, Temilola Tolulope, Adegoke,
Gabriel Olaniyan andAkinoso, Rahman (59)

MicrobialAnalysis ofGuts ofAlbinoRats FedwithAflatoxinContaminatedLocally
FormulatedHerbalMixtures andRat Feed. Olatunbosun,M.O, Oni, E.O and
Adebanjo, O.D (60)

Biological Assessment of Breakfast flakes fromModified Sweet Potato Starch and
Defatted Soyabean Flour Blend. Ikujenlola A, Adurotoye E and TaiwoK (62)

Biostimulation of Hydrocarbon Polluted Soil using Different AnimalWastes.
Salami, OladapoR., Jolaoso, AdeolaA., Ogundairo, BusiratO. AndYusuff, KareemO
(63)

CharcoalProduction and the attainment of FoodSecurity inWesternNigeria. Ruth
Oore-ofe Ogunnowo, Temitope Omotayo Solomon and Victor Ojakorotu. (64)

Consumer Education's Role in Sustainable Development Goals: Building
Resilient Food Safety Culture with Focus on SDG 2, 3, and 12. Ayano A.E,
Adejare S.J, Erukpe-Momodu D.U, Lawal K.A and Adewole R.D (65)

Current Situation, Challenges andOpportunities of GeneticallyModified Foods:
The African Context. Oni O, Dudu O.E, Oni O, Samson A and Oyeyinka (66)
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Development and Evaluation of Biodegradable Chitosan-Based Coatings
Plasticised with Natural Oils for Sustainable Tomato Preservation. Hadiza K.M ,

Ayansi, Charles, Ifeanyi Famous Ossamulu & Makun, H.A. (67)

E-co FriendlyControl ofFall Armyworm: Insecticidal Potential of AlstoniaBoonei Leaf
Extract for SustainableMaize Protection and Food Safety. Ibrahim Salisu, Abubakar
Sani, Yusuf Hassan, Kabir Musa Galadanci and Zaruku Abdulkadir (68)

Nutritional Characterization of Green Cabbage-Based Diets and Their Effects on
Cardiovascular Parameters in Pre-eclamptic Rats. Aluko, J. C, Omosebi Omolola
Mary and Femi-Olabisi, Fehintoluwa Joy (71)

Aflatoxin Awareness and Mitigation Practices among Groundnut Traders in the
Upper West Region of Ghana. S. Baah-Tuahene (72)

The Occurrence of Antibiotic-Resistant Pathogens in Ready-to-eat (RTE) Dog
Meats Consumed in Ghana. Martin Aduah, Adamu Yusuf Kabiru, Abubakar Asmau
Niwoye, and Frederick Adzitey. (73)
Concentrations of Aflatoxin B1 and Gossypol in Cottonseed Meal Obtained From
Selected Livestock Feed Manufacturers in Northern Nigeria. Makinde, O.J, Musa,
A.R, Ajide, S.O, Afolabi, Y.T, Escribano, F, Sainz de Vicuña, C and Iglesias, E (74).
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FUNGAL DIVERSITY AND AFLATOXINMITIGATION IN FRESHLY HARVESTEDMAIZE THROUGH
SOLAR DRYING AMONG RURAL FARMERS IN OGUN STATE, NIGERIA

Eniola Oni

Federal University of Agriculture, Abeokuta, Ogun, Nigeria
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Abstract

In Nigeria, 20–30% of annual maize production is lost during storage due to fungal infestation,
mycotoxin contamination, and poor postharvest handling among rural farmers. This study assessed
how harvest season, drying methods, and packaging influenced fungal growth and aflatoxin
contamination in maize produced by smallholder farmers. Data were collected from 105 randomly
selected farmers in Odeda Local Government Area, covering socio-demographic characteristics, storage
practices, dietary intake, and profitability. A 3×3×3×3×2 factorial experiment was employed involving
maize varieties (P3966W, P4063W, P4226), drying methods [Modern Fabricated Solar Dryer (MFSD),
Open Air Drying (OAD), Hybrid Biomass Dryer (HBD)], moisture levels (15%, 12%, 10%), packaging
materials (plastic container, jute sack, polythene bag), and two harvest seasons (dry and wet). A total of
162 maize samples (250 g each) were collected and monitored for one year. Fungal counts and aflatoxin
levels were determined monthly using standard microbiological procedures and HPLC, while 60 blood
samples from farmers were analysed for aflatoxin residues. Results showed that 89.5% of farmers used
OAD, 58.1% stored maize in barns, and 97.1% stored grains beyond one year. Maize varieties with
initial moisture above 22% reached safe storage levels (10%) fastest with MFSD (1–1.5 days), followed
by HBD (2–3 days) and OAD (5–7 days). Eleven fungal genera were isolated, with Aspergillus flavus
(34.3%) and Alternaria spp. (23.9%) being predominant in stored maize. Drying method, maize variety,
and initial moisture significantly influenced fungal load and aflatoxin levels. Use of MFSD reduced
postharvest losses by 65% across varieties and improved farmers’ profit margins.

Keywords: Aflatoxin contamination, Fungal Population, Solar drying, Maize storage, Postharvest Losses
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COMBATING FOOD FRAUD FOR ENHANCED FOOD SAFETY STANDARDS ANDMARKET ACCESS IN
NIGERIA: A TRADE PERSPECTIVE

Esan Yetunde1, Oguntubi Oluwatofunmi

Department of Food Science and Technology, College of Agriculture and Natural Sciences, Joseph Ayo
Babalola University, Ikeji-Arakeji, Osun State, Nigeria

Corresponding author: yoesan@jabu.edu.ng

Abstract

Food fraud remains a growing challenge in Nigeria, undermining food safety, eroding consumer trust,
and impeding both domestic and international market access. This review article critically examines the
prevalence, drivers, and consequences of food fraud in Nigeria; ranging from adulteration, mislabeling,
to illegal revalidation of expired products and its implications for trade competitiveness and public
health. Using recent examples of fraudulent practices such as the use of banned substances in palm oil,
bleaching agents in cassava products, and counterfeiting of imported food items, the paper highlights
the systemic weaknesses in Nigeria’s food safety control mechanisms. The global demand for
traceability and compliance with international food safety standards such as Codex Alimentarius, WTO-
SPS guidelines, and ISO certifications requires Nigerian food products to meet rigorous quality
assurance benchmarks. However, widespread of fraud and weak enforcement of regulations threaten
Nigeria’s ability to leverage the African Continental Free Trade Area (AfCFTA) and other export
opportunities. This review articles argues that addressing food fraud through a combination of
stringent regulatory oversight, improved traceability systems, consumer awareness, and cross-border
cooperation is essential for improving food safety and facilitating market access. A harmonized food
safety framework, supported by agencies such as NAFDAC, SON, and FMARD, is proposed to mitigate
fraud risks while boosting public health outcomes and trade credibility. By tackling food fraud head-on,
Nigeria can position its agro-food sector to contribute meaningfully to the continent’s economic growth,
enhance regional trade flows, and protect the health and confidence of consumers across Africa and
beyond.

Keywords: Food Fraud, Food Adulteration, Food Safety Standards, Regulatory Agencies and Public
Health

UNLOCKING FOOD SAFETY OPPORTUNITIES IN SUB-SAHARAN AFRICA

Arne Duebecke

Tentamus Center for Food Fraud (TCF²), Bremen, Germany

Corresponding authors email: arne.duebecke@tentamus.com

Abstract

Food safety in Sub-Saharan Africa is at a pivotal juncture, shaped by both persistent challenges and
unprecedented opportunities. While weaknesses such as fragmented regulatory systems, limited
enforcement capacity, and resource constraints remain, the region also stands on the threshold of
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transformative change. This presentation explores an opportunity-based perspective on strengthening
food safety in Sub-Saharan Africa, drawing comparative insights from Europe’s regulatory landscape.
Europe offers harmonized standards, robust enforcement, and consumer-driven demand for safe and
authentic foods. Sub-Saharan Africa, by contrast, is characterized by rapid population growth, an
expanding agri-food sector, and increasing political attention to food safety as a driver of trade and
public health. Opportunities include harmonization of standards under the African Continental Free
Trade Area (AfCFTA), adoption of modern analytical technologies, and public-private partnerships to
expand laboratory capacity and professional training. Additionally, consumer awareness, fueled by
social media and a growing middle class, is emerging as a powerful driver for safer foods. At the same
time, risks such as climate change, antimicrobial resistance, and urbanization pressures highlight the
urgency of building resilient systems. By learning from other food safety system‘s strengths while
tailoring solutions to regional realities, Sub-Saharan Africa can move beyond compliance-focused
approaches toward proactive food safety governance that supports trade, safeguards public health, and
fosters consumer trust. This presentation aims to stimulate dialogue on practical pathways for
leveraging Africa’s unique opportunities while navigating its risks, ensuring food safety evolves from a
barrier to trade into a cornerstone of economic and social development.

Keywords: Food Safety, Sub-Saharan Africa, Opportunities, Harmonization

TIME-RESOLVED DEFATTING OF SURFACE AND STARCH-BOUND LIPIDS IMPROVES
RETROGRADATION STABILITY AND TEXTURAL PROPERTIES OF HIGH-AMYLOSE SMOOTH PEA
STARCH NOODLES

Ebenezer Asiamah 1,3 , Na Zhang 2 , Yiming Wang 1 , Jinxue Zhang 1 , Dong-Hui Geng 1 , Monica
R. Nemţanu 4 , Sameh Sharafeldin 5 , Yongqiang Cheng 1*
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Engineering, China Agricultural University, Beijing 100083, China, 2Key Laboratory for Food Science &amp;
Engineering, Harbin University of Commerce, Harbin 150076, PR China, 3Council for Scientific and
Industrial Research- Food Research Institute, P.O. Box M20, Accra, Ghana, 4National Institute for Laser,
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5Department of Food and Dairy Sciences and Technology, Faculty of Agriculture, Damanhour University,
Damanhour 22516, Egypt.

Corresponding author: e.asiam@yahoo.com

Abstract

Due to rapid retrogradation, smooth pea starch noodles typically suffer from poor thermo mechanical
properties. To address this, a sequential time-based defatting approach (6h, 12h, and 18h) targeting
surface and starch-bound lipids (SL and SBL) was employed to evaluate their effects on structural
cohesion and functional integrity and nutritional quality of pea starch noodles. XRD revealed a crystal
transformation from C to Cb+V type at 6h and 12h of SBL removal, while FTIR showed strong fatty-
acid–amylose interactions at 1750 cm⁻¹. These were corroborated by ¹³C CP/MAS NMR and Raman
spectroscopy, indicating more stable single helices and lower full width at half maximum. Petroleum
ether-defatted SL at 6h yielded comparable outcomes. Significant variations emerged in amylose
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content, lipid levels, total starch, granule size, and gelatinization behavior. SL samples (6h–18h)
exhibited higher amylose (39.62–46.68%) than SBL counterparts (35.96–37.94%), while total starch
recovery showed a nonlinear trend with time and the lowest average particle size. SL18h had the lowest
setback viscosity (63.50 cP) and highest pasting temperature (80.35 °C), whereas SBL12h had the
highest gelatinization enthalpy (2.20 J/g). SL18h also promoted a softer, less stable gel network.
Notably, SBL6h-treated starches exhibited enhanced structural cohesion and thermal stability. Multiple
time point analysis indicated SBL12h had the highest retrogradation stability, followed by SBL6 h.
Textural analysis confirmed that noodles made with SBL6 h starch retained superior hardness and
chewiness, while native starch (UNDPS) showed intermediate properties and saturated lipid signals via
CLSM. Moreover, Correlation analysis indicated that pasting and texture were strongly influenced by SL
and SBL, respectively. This study provides insights into defatting optimization for improving structural
and functional stability in high-amylose legume starch noodles

Keywords: Smooth Pea Starch, Gluten-Free Noodles, Sequential Defatting, Retrogradation Stability,
Particle Size Distribution, Multivariate Analysis

RESISTANCE PROFILE, VIRULENCE AND ANTIMICROBIAL RESISTANCE GENES OF ESCHERICHIA
COLI IN FRESH VEGETABLES FROM TRADITIONAL MARKETS IN OGUN STATE, NIGERIA

Itohan Ebunoluwa Abatan1, Lenis Saweda O. Liverpool-Tasie2, Taofik Akinyemi Shittu1,
Adebukunola Mobolaji Omemu3, Muinah Adenike Fowora4, Oluwakemi Abosede Ojo1,

Oluwasola Abayomi Adelusi5,Adewale Olusegun Obadina1,5

1Department of Food Science and Technology, Federal University of Agriculture, Abeokuta, Nigeria.
2Department of Agricultural, Food, and Resource Economics, Michigan State University, USA &
International Institute for Tropical Agriculture (IITA), Ibadan, Nigeria.
3Department of Hospitality and Tourism, Federal University of Agriculture, Abeokuta, Nigeria.
4Department of Molecular Biology and Biotechnology, Nigerian Institute of Medical Research, Lagos,
Nigeria.
5Department of Biotechnology and Food Technology, University of Johannesburg, South Africa.

Corresponding author: Itohan Ebunoluwa Abatan-itohanmartins@gmail.com

Abstract

Traditional food markets are vital in Africa and low-income countries, serving as primary sources of
vegetables. However, vegetables can act as carriers of antimicrobial-resistant (AMR) pathogens, posing
food safety concerns. This study investigated the resistance profile, virulence and AMR genes of E. coli
in fresh vegetables from traditional markets in Ogun State, Nigeria. A total of 509 vegetable samples—
tomatoes, carrots, and cucumbers were collected during three visits (March–October 2023), covering
both dry and rainy seasons, from nine markets across Ogun State's senatorial districts. E. coli was
isolated from the vegetables, and its resistance profile and associated genes were assessed. Of the
samples, 73 (14.4%) tested positive for E. coli: 34 (14.4%) from tomatoes, 27 (24.1%) from carrots and
12 (7.5%) from cucumbers. Carrots sourced from Ogun Central showed the highest contamination
(9.8%), while cucumbers obtained from Ogun East had the lowest (1.3%). Among 34 E. coli isolates
recovered from the vegetables, 12 originated from Ogun Central, 9 from Ogun East, and 13 from Ogun
West. Isolates showed resistance to all antibiotics except gentamicin and levofloxacin. Virulence genes
stx1 and stx2 were detected in 3 and 2 isolates, respectively. Contamination was higher during the dry
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season compared to the rainy season. Also, 47% of isolates carried resistance genes and 15% carried
virulence genes, indicating low pathogenic potential. This study underscores the urgent need for
improved hygiene practices, stricter antibiotic use regulations, and enhanced surveillance to mitigate
the spread of resistant E. coli in vegetables.

Keywords: Vegetables; AMR; Antibiotics; Food Safety; Traditional Markets

PREVALENCE AND RISK ASSESSMENT OF AFLATOXIN AND TOXIC METAL CONTAMINATION IN
MAIZE ACROSS THREE AGROECOLOGICAL ZONES IN NORTHERN NIGERIA

Hamzah R. U1,2*, Ajadi A. O.1,2 andMuhammad, H. K1,2.

1Department of Biochemistry, Federal University of Technology, Minna, Nigeria. 2 Africa Centre of
Excellence for Mycotoxin and Food Safety, Federal University of Technology, Minna, Nigeria

Abstract

Maize is a key crop for food security and economic stability in many countries, especially in sub-
Saharan Africa where it forms vital component of daily diets for both rural and urban populations. This
study investigated the concentrations of mycotoxins (aflatoxins) and toxic metals (lead, mercury,
cadmium, chromium, and arsenic) in maize across three agroecological zones (Northern Guinea
Savannah, Sudan Savannah, and Sahel Savannah) in Northern Nigeria. A total of 135 maize samples
were collected from farms, markets, and stores in 15 locations. Composite samples were analyzed for
fungal presence using standard mycological techniques, aflatoxins were quantified via Ultra High
Performance Liquid Chromatography (UHPLC), while toxic metals were determined using Atomic
Absorption Spectrophotometry (AAS). Results revealed significant fungal contamination, with
Aspergillus flavus being the most prevalent (12.7%), indicating a high risk of aflatoxin production.
Aflatoxin levels varied widely, with the Northern Guinea Savannah zone recording the highest mean
concentration (15.82 μg/kg), exceeding the FAO/WHO safety limit (15 μg/kg). Toxic metal
concentrations, particularly lead (0.90 mg/kg in Ajingi) and mercury (0.09 mg/kg in Guri), surpassed
permissible limits in some locations. Risk assessment indicated a potential hepatocellular carcinoma
risk of 1.20 cases per 100,000 persons/year in the Northern Guinea Savannah due to aflatoxin exposure.
The hazard index for toxic metals was below the threshold of concern, but cumulative exposure remains
a public health issue. The study highlights the need for improved post-harvest handling, stricter
regulatory enforcement, and targeted interventions to mitigate contamination risks in maize dependent
communities.

Keywords: Maize, Aflatoxins, Heavy Metals, Risk Assessment

DEVELOPMENT, PHENOLIC COMPOUNDS QUANTIFICATION AND SENSORY ATTRIBUTES OF
HERBAL TEA FROM ORANGE RIND, SCENT LEAF AND LEMONGRASS COMPOSITES

Osunmakinwa, G.O
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Abstract

The widening relevance of functional beverages has led to increased research of herbal teas with
nutritional advantages and disease prevention attributes. This study evaluated the phenolic compounds
quantification and sensory attributes of herbal tea formulated from orange rind, scent leaf and
lemongrass composites with the aim to obtain the best formulation of lemongrass, scent leaf and orange
rind herbal tea. The lemongrass, scent leaf and orange rind were processed into flour and formulated
into four herbal powder blends at varying proportions and the samples were coded as sample LSO1
(80 % lemongrass, 10 % scent leaf, 10 % orange rind), LSO2 (60 % lemongrass, 20 % scent leaf, 20 %
orange rind), LSO3 (35 % lemongrass, 30 % scent leaf, 35 % orange rind) and LSO4 (30 % lemongrass,
25 % scent leaf, 45 % orange rind). Analysis was carried out on the herbal tea powder blend samples
using standard methods to determine the phenolic compositions and sensory properties. The data
obtained showed that the phenolic compositions: chlorogenic acid ranged from 0.24 mg/100g to
0.32mg/100g, ferulic acid ranged from 11.98mg/100g to 15.61 mg/100g, gallic acid ranged from
9.51mg/100g to 13.98mg/100g, ranged from 95mg/100g to 118.55mg/100g and rutin ranged from
0.17mg/100g to 0.61mg/100g. The result showed that the phenolic compositions of the blend samples
were significantly different at p<0.05. The sensory score showed that colour ranged from 6.73 to 7.47,
aroma ranged from 7.40 to 8.27, the taste ranged from 6.62 to 8.87 and general acceptability ranged
from 6.77 to 8.07. The result showed that the sensory score of the blend samples were significantly
different at p<0.05. The study showed that the herbal tea from lemongrass, orange rind and scent leaf
was high nutritionally and therefore can improve the health of the consumers. Furthermore, the
study heightened the potential of this composite herbal tea as a functional beverage that not only
utilizes under exploited agricultural by-products but also promotes sustainable food innovation. This
research contributes to consumer education awareness and food safety culture and also supports the
development of nutraceuticals that align with global health and wellness trends.

Keywords: Herbal Tea, Phenolic Compounds, Orange Rinds, Lemon Grass, Scent Leaf, sensory
Evaluation, functional Beverage

CHEMICAL COMPOSITION AND HEAVY METAL RESIDUES IN SMOKED BONGA FISH FROM
ABEOKUTA NORTH AND SOUTH LOCAL GOVERNMENT OF OGUN STATE

1*Ojo, O.A., 1Alli, B.E., 2Oke, E.K. and 1Obadina, A.0.

1Department of Food Science and Technology, Federal University of Agriculture, Abeokuta, Ogun State,
Nigeria.

2Department of Food Science and Technology, University of Medical Sciences, Ondo City, Ondo State,
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*Corresponding author: ojo.oluwakemia@funaab.edu.ng

Abstract
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Heavy metals from anthropogenic sources are continually released into the aquatic and terrestrial
ecosystem which could pose serious threats, due to their toxicity. This study investigated the chemical
composition and heavy metal residues of smoked bonga fish in Abeokuta North and South Local
Government areas of Ogun State. Fish samples were obtained from three markets in each local
government area resulting in a total number of 7 samples together with the control sample. Using
standard laboratory techniques, the fish samples were analysed for proximate, heavy metals residues,
rancidity indices and colour properties. The moisture, fat, ash, fibre, protein and carbohydrate content
of the smoked fish ranged from 40.42% to 73.38%, 2.58% to 5.63%, 3.97% to 11.18%, 0.48% to 1.47%,
12.09% to 32.12%, 7.24% to 9.22%, respectively. Heavy metals detected were lead (0.10–0.13 mg/kg),
cadmium (0.02–0.03 mg/kg), chromium (0.05–0.07 mg/kg) and mercury (0.00–0.02 mg/kg). The pH
and peroxide value varied from 6.37 to 6.45 and 16.87 to 20.83 meq/kg respectively while free fatty
acids ranged from 0.30% and 0.46%. Range of values for lightness were 21.61 to 34.48, redness from
2.41 to 5.13, and yellowness from 3.17 to 10.14. To enhance the safety and uniformity of smoked fish
products, there is a need for improved processing methods, better sanitation, and stricter quality
control measures.

Keywords: Bonga Fish, Smoking, Nutritional, Heavy Metal, Contamination
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Abstract

Street food vending has become increasingly prevalent in urban areas, serving as a significant source of
employment in many developing countries. Food handlers play a crucial role in ensuring food safety, as
their hygiene practices impact a large segment of the population reliant on them for meals. This study
aimed to assess the microbial quality of street-vended foods within the Sekondi-Takoradi metropolis.
Microbiological analyses were conducted in the laboratory to determine the microbial load in selected
street foods, including "waakye," noodles, "akyeke," and "banku" with soup. The street vended foods
were randomly selected, between 7:00am and 9.15am for three conservative days by purchasing, which
was then transferred to sterile containers, placed in a cold box with ice packs and transported to the
microbiology laboratory for analysis within forty-five (45) minutes. Some of the analyzed foods
contained unacceptable levels of pathogenic microbes, such as yeast and mold, and exhibited high
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counts of coliforms and Escherichia coli. Specifically, "waakye" (5.7 x103 cfu/g of E. coli) and "akyeke"
(1.5 x 104 cfu/g of E. coli) were implicated. The study found no detection of Salmonella. It is
recommended that authorities responsible for regulating street food vendors prioritize educating both
vendors and the general public on the risks associated with non-compliance with proper food safety
practices.

Keywords: Food safety, Microbial Quality, Street-vended foods

MOLECULAR DETECTION AND ANTIBIOTIC RESISTANCE PROFILING OF EXTENDED-SPECTRUM
BETA-LACTAMASE-PRODUCING ENTEROBACTERIACEAE ISOLATED FROM READY-TO-EAT
VEGETABLES IN LAGOS, NIGERIA

Akinwande Femi Fidelis1, Obadina Adewale Olusegun1,2, Ojo Abosede Oluwakemi1, Omemu
Adebukunola Mobolaji 3, Fowora Muinah Adenike4.
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Biotechnology, Nigerian Institute of Medical Research.
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Abstract

The development of antimicrobial-resistant bacteria in food chains poses a significant public health risk,
especially in developing nations where food safety regulation is weak. This research examined the
presence, antibiotic resistance pattern, and genetic determinants of Extended-Spectrum Beta-
Lactamase (ESBL)-producing Enterobacteriaceae recovered from ready-to-eat (RTE) vegetables
marketed in prominent supermarkets within Lagos State, Nigeria. A total of 135 samples of cucumber,
carrot, bell pepper, eggplant, and cabbage were obtained from six supermarkets within the three
senatorial zones. Microbial isolation was carried out using the general culture methods and
supplemented with antibiotic susceptibility testing in the form of Kirby-Bauer disk diffusion method.
Molecular characterization in the form of extraction of DNA and PCR amplification was carried out in
order to identify ESBL genes (TEM, SHV, CTX-M, and OXA). Biochemical tests and phenotypic tests
confirmed the occurrence of E. coli and Klebsiella spp., while PCR analysis showed that 65.4% of the
isolates contained a minimum of one ESBL gene. There was high resistance to cephalosporins and
penicillins, with some isolates resistant to carbapenems. The Multiple Antibiotic Resistance Index
ranged from 0.3 to 0.7, reflecting high exposure to antibiotic-contaminated environments. The findings
emphasize the critical need for surveillance of antimicrobial-resistant microorganisms in vegetables,
particularly in urban supermarkets where consumers are expected to find higher standards of safety.
Filthier RTE vegetables can be a hidden carrier for the dissemination of ESBL-producing bacteria,
facilitating increased resistance at the community level. Food safety regulations need to be instituted,
especially during post-harvest handling and at retail levels.

Keywords: ESBL, Antibiotic Resistance, Enterobacteriaceae, Ready-To-Eat Vegetables, Lagos
Supermarkets, Carbapenemase, Food Safety
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OCCURRENCE OF AFLATOXIN IN NUTS AND NUT PRODUCTS IN KENYA: AN ANALYSIS OF SURVEILLANCE
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Abstract

Aflatoxin contamination in peanuts and tree nuts remains a major public health and food safety
challenge across Africa, including Kenya. Linked to liver cancer, acute toxicity, and aggravated health
conditions such as hepatitis B, aflatoxins present serious health risks and economic burdens. This study
provides a comprehensive evaluation of total aflatoxins and aflatoxin B1 levels in peanut kernels,
peanut butter, macadamia nuts, and cashew nuts in Kenya over a 12-year period (2012–2024). The
analysis assessed conformity with national (10 ppb) and international Codex (15 ppb) regulatory limits
using a total of 2,178 data points across commodities. Results revealed substantial year-to-year and
product-based variation in contamination levels, with peanut and peanut butter samples exhibiting the
highest non-compliance, particularly between 2014 and 2017. In contrast, macadamia nuts showed
100% compliance throughout the study period, while cashew nuts also demonstrated high levels of
conformity. Although average compliance with Codex standards was marginally higher than with
national limits, statistical analysis showed no significant difference (p > 0.05). These findings highlight
the need to expand routine surveillance beyond formal markets to include informal outlets and farm-
level production, especially for peanuts. Strengthening value chain interventions, including better pre-
and post-harvest practices and stakeholder collaboration, is critical to mitigating aflatoxin risks and
ensuring food safety in Kenya’s nut sector.

Keywords: Tree Nuts, Aflatoxin, Surveillance, Compliance, Standards, Compliance

FOOD SAFETY AND NUTRITION IN AFRICA: STRATEGIES FOR REDUCING CONTAMINATION AND
PRESERVING NUTRIENTS TO IMPROVE PUBLIC HEALTH

Adebukola T. Omidiran¹,Oluwafunke O. Akinbule ², Adekola F. Adegoke1
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Abstract

Food safety and nutrition are two sides of the same coin when it comes to public health. Yet, in many
African contexts, they are treated as separate challenges. Poor handling and processing of food not only
heighten the risk of contamination but also strip away valuable nutrients, reducing the benefits of
nutrient-rich or fortified products. The impact is felt most sharply among vulnerable groups, where
malnutrition and foodborne illnesses often occur together, trapping communities in cycles of poor
health and economic strain. In fortified foods, even small lapses in hygiene, storage, or processing can
threaten both nutritional value and safety. This work draws on examples from across Africa to explore
how unsafe practices from the household kitchen to the open-air market can lead to nutrient losses and
contamination. It identifies common problem areas such as inadequate infrastructure, lack of food
handler training, and weak enforcement of safety regulations. Practical solutions include community-
led hygiene education, stricter safety controls for fortified and perishable foods, and stronger
monitoring systems that track not only contamination but also nutrient quality. Affordable tools like
safe water storage containers, better cooking methods, and improved packaging can also help protect
both food safety and nutritional value. By weaving food safety into nutrition programs and policy,
African nations can protect health, meet international trade standards, and unlock economic
opportunities. This approach treats food safety not just as compliance, but as a foundation for better
nutrition and sustainable development.

Keywords: Food Safety, Nutrition, Contamination, Fortified Foods, Public Health

INTEGRATEDWATER QUALITY ASSESSMENT FOR FOOD SAFETY: A SUSTAINABLE MANAGEMENT
FRAMEWORK IN A LAGOS HIGHER INSTITUTION, NIGERIA.
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Abstract

This study evaluates the physical, chemical, and microbiological quality of water used for food
preparation in a Nigerian university context, alongside an assessment of food safety perceptions and
institutional management frameworks. Employing a mixed-methods design, water samples from eight
campus food centers and the central water treatment plant (WTP) were analyzed over six months using
established APHA protocols, while structured surveys and interviews captured knowledge, attitudes,
and practices of food handlers, facility managers, and consumers. Results indicated that
physicochemical parameters including pH, turbidity, color, total dissolved solids (TDS), and heavy
metals generally complied with WHO and Nigerian National Standards for Drinking Water Quality
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(NSDWQ). However, nitrate levels at half of the food centers exceeded safe thresholds, and sporadic
microbial contamination—total coliforms and Salmonella spp.—was detected, particularly in centers
near drainage channels and with inconsistent hygiene practices. Residual chlorine concentrations were
often marginally below recommended levels, highlighting potential disinfection gaps. Survey data
revealed high water quality perception (88%) but moderate awareness of hygiene practices (52.9%)
and significant deficiencies in policy and management framework knowledge (66.3%), pointing to
governance and communication shortcomings. The study underscores the need for integrated
interventions including targeted hygiene education, robust institutional policies, infrastructural
investments to secure water distribution and sanitation, and participatory management approaches.
Sustained surveillance and context-specific frameworks are recommended to safeguard public health
and food safety within Nigerian higher education institutions, addressing complex infrastructural and
behavioral challenges unique to this setting.

Keywords: Water Quality, Food Center, NSDWQ, Water analysis

FOOD SAFETY AND ENVIRONMENTAL HYGIENE PRACTICES OF STREET FOOD VENDORS: A
CROSS-SECTIONAL STUDY IN BRIKAMAMARKET, THE GAMBIA

Chinenye Agnes Ariwaodo and Maimuna Badjie

School of Agriculture and Environmental Science, University of The Gambia, Faraba Campus, The Gambia

Correspondence: chinenyeariwaodo@gmail.com1, maimunabadgie@gmail.com2

Abstract

Street food vending is crucial for affordable meals and employment in urban areas, but poor hygiene
and sanitation at vending sites pose public health risks. This study assessed hygienic food handling
practices among street food vendors (SFVs) and evaluated the environmental hygiene of their vending
sites in Brikama Market, Gambia. A descriptive cross-sectional study of 60 SFVs was conducted using
structured questionnaires and direct observation. Key variables included handwashing, utensil and
personal hygiene, waste management, and site cleanliness. Chi-square tests examined associations
between hygienic practices and environmental conditions. Results were presented with tables and
charts. All vendors reported washing hands before food preparation, but only 20% used soap under
running water; 13.3% used water only. While 100% cleaned utensils with soap/detergent, 53.3%
changed washing water once daily. All wore aprons, but only 66% were clean. No vendor washed hands
after handling money; 43.3% wore jewelry while handling food. Regarding environmental hygiene,
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53.3% of vending sites were unclean; 63% had waste bins, but only 68% of those bins were covered.
Chi-square analysis showed significant associations between vending site cleanliness and hair covering
(χ²=52.51, p=0.000) and waste bin availability (χ²=17.65, p=0.000), indicating these factors influenced
hygiene outcomes. Significant gaps in food hygiene and environmental sanitation among SFVs pose
public health concerns. Continuous health education, enforcement of hygiene standards, provision of
infrastructure, and regular monitoring are needed to improve food safety and protect public health.

Keywords: Street Food Vendors, Hygiene Practices, Food Safety, Public Health, Waste Management.

FOOD SAFETY: THE KNOWLEDGE, ATTITUDE AND PRACTICES AMONG HOSTEL CAFETERIA
VENDORS IN THE UNIVERSITY OF IBADAN, NIGERIA

Idowu-Mogaji, Grace Oluwatoyin, Ojo, Samson Oluwagbemiga and Adedoyin, Ewaoluwa Ruth

Department of Wildlife and Ecotourism Management, University of Ibadan, Nigeria

Corresponding author’s email address: c_toyinmogaji@yahoo.com

Abstract

Food safety is a crucial public health issue, especially in institutional settings like university cafeteria
where daily serving of large numbers of people is essential for preventing foodborne illnesses. This
study examines food safety knowledge, attitudes, and hygiene practices among hostel cafeteria vendors
at the University of Ibadan, Nigeria. It emphasizes the importance of food handlers in preventing
foodborne diseases and the risks of inadequate safety measures. The study adopted cross sectional
research design to gather information from the vendors of the hostel cafeteria in University of Ibadan.
Total population of fifty (50) food handlers from the nine (9) purposively selected undergraduate
hostels cafeteria of the University of Ibadan were used for the study. The research employed
observation checklists and a structured questionnaire to assess participants' understanding of food
safety principles, hygiene behaviors, and attitudes. Data collected were subjected to descriptive (mean,
frequency and standard deviation) and inferential (Pearson correlation) statistical analysis. The study
revealed that most university hostel cafeteria staff possessed strong foundational knowledge in hand
hygiene and glove use, with 78% strongly agreeing on handwashing's role in reducing contamination
and glove use seen as protective by the same percentage. Despite this, significant gaps were identified
in critical areas such as temperature control, distinguishing between cleaning and sanitization, and
misconceptions about freezing and visible contamination signs. Hygiene practices showed high
compliance with glove use, handwashing (100%), apron use (90%), and pre-shift food preparation
(100%). Attitudinal analysis showed a moderate positive correlation (r = 0.372, p = 0.008) between
food safety knowledge and attitudes, underscoring the potential of educational interventions to
improve safety culture. Key lapses in food safety practices include zero mask usage, no sanitizer use,
and high eating/drinking at workstations. Educational interventions could enhance safety culture, but
urgent training and strict enforcement are needed.
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THE IMPACT OF TRAINING INTERVENTION ON LEVELS OF INDICATOR BACTERIA AND
PREVALENCE OF SELECTED PATHOGENS IN RAWMILK FROM SMALLHOLDERWOMEN DAIRY

FARMERS IN CENTRAL ETHIOPIA
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Abstract

Contamination of milk is a serious public health risk, particularly in developing countries such as
Ethiopia. Training is a tool for improving the quality and safety of milk. However, its effect on the
microbial quality and safety of milk has not been well documented. This study assessed the impact of
training interventions on the microbial quality and safety of milk, with a specific focus on smallholder
dairy farms. The study was conducted from January to June 2022 in four locations in Central Ethiopia.
Milk samples were collected from 120 dairy farmers one week before and four to six weeks after the
training and analyzed for total coliforms, thermotolerant coliforms, Escherichia coli, Shiga toxin-
producing E. coli (STEC), Salmonella enterica and Campylobacter jejuni. The prevalence was
determined by dividing the number of confirmed positives by the total number of samples analyzed.
Total and thermotolerant coliforms were determined by the Most Probable Number (MPN) method;
categorized as high (≥1001 MPN/ml), medium (101 to 103 MPN/ml), low (21 to 102 MPN/ml), and
very low (≤20 MPN/ml); and analyzed using generalized linear mixed models. Prevalence of E. coli,
STEC, S. enterica, and C. jejuni in raw milk samples were 67, 12, 3, and 4% pre-training and 45, 4, 3 and
2% post-training, respectively. The prevalence of E. coli (p = 0.0389) and STEC (p = 0.0005) was
significantly lower post-training compared to pre-training. Most samples had total coliform counts
exceeding 103 MPN/ml pre-training (71%); this proportion decreased to 62% post-training. The
estimated cumulative probability of being in the high category was marginally significantly higher (p =
0.0581) pre-training (76%) compared to post-training (64%). In conclusion, reductions in the detection
of some milk quality and safety parameters were observed. However, a considerable proportion of the
milk samples were highly contaminated even after the training. Hence, comprehensive and continued
risk mitigation strategies are needed to ensure milk safety for consumers.

Keywords: Central Ethiopia, Indicator bacteri, Pathogenic bacteria, Raw milk, Training; Women, Dairy
Farmers
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Sub-Theme 3: Food Safety Systems andNutrition

COPINGMECHANISMSWITH TUTA ABSOLUTA: DETERMINANTS AND EFFECT ON FOOD SECURITY
AMONG TOMATO FARMERS IN KANO STATE

1AkpaOche Idu, 2GurmuMesay Yam, 1VictorOkoruwa, 1WaleOni Ayo,2Olaoye Ibukun James and 2Abdoulaye
Tahirou

1University of Ibadan, Nigeria, 2International Institute of Tropical Agriculture (IITA).

Abstract

Tuta absoluta, tomato leafminer, a worm considered to be among the most important and devastating
pests of tomato in Nigeria. This potentially undermines household and national food security, increases
food prices, endangers the environment and exposes consumers of fresh and processed tomato to the
long-term health effect of pesticide residue. Determinants of coping mechanisms with Tuta absoluta
and the effect of Tuta absoluta on household food security among tomato farmers were assessed
through a household survey, covering 668 respondents in Bichi LGA of Kano State. Chemical control
was found to be the most widely adopted (86.98%) coping mechanism while biological control (4.94%)
was the least adopted coping mechanism. Most households (61.38%) were found to be food insecure.
As the level of infestation rises above 41%, more households are likely to be food insecure. While
several factors influenced farmers’ choices of control strategies, farmers whose farms were infested
with Tuta absoluta were more likely to adopt chemical and cultural control methods and less likely to
use improved varieties. A significant substitutability existed between biological control and chemical
control practices, between cultural control and use of improved varieties, and between cultural control
and biological control. In conclusion, improved training and awareness on agroecological pest
management and integrated pest management are strongly recommended.

Keywords: Tuta absoluta, Coping mechanism, Food Security, Integrated Pest Management

VALUE CHAIN PERSPECTIVES ON FOOD SAFETY AND SUSTAINABILITY IN AFRICA: AQUAPONICS
AS AN EMERGING MODEL
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This study investigates the value chains of smoked African catfish (Clarias gariepinus) produced
through conventional stagnant-water aquaculture and aquaponics systems integrating amaranth
(Amaranthus spp.) cultivation in Nigeria, with an emphasis on sustainability and food safety. Applying
the Value Chain Analysis for Development (VCA4D) and True Cost Accounting (TCA) frameworks, we
assess the functional, economic, social, and environmental performance of aquaponics relative to
conventional aquaculture, while identifying potential synergies within existing supply and value chain
nodes. Primary data were obtained through structured interviews with diverse stakeholders across the
supply and value chains. Findings indicate that while conventional aquaculture currently yields higher
direct financial returns, aquaponics systems deliver long-term ecological and social benefits. These
include improved water-use efficiency, reduced greenhouse gas emissions, and enhanced food safety
outcomes. Nonetheless, widespread adoption of aquaponics remains constrained by infrastructural
deficits, limited technical expertise, and weak regulatory framework. The analysis also underscores the
highly informal nature of Nigeria’s processed fish market, characterized by inadequate governance,
cumbersome certification standards, and pronounced gender disparities in access and participation.
Despite these barriers, aquaponics emerge as a promising innovation for urban and rural food systems,
particularly for advancing sustainable intensification and ensuring safer food supply in rapidly growing
cities. To unlock this potential, policy interventions should prioritize financial incentives, targeted
capacity building, strengthened certification and safety mechanisms, and the creation of inclusive
innovation ecosystems that actively engage women and marginalized groups. Thus, this research
provides empirical insights into the comparative advantages and constraints of aquaponics within
African aquaculture and horticulture value chains. By integrating sustainability and food safety
considerations into value chain analysis, it contributes to evidence-based policymaking and highlights
aquaponics as a viable pathway for resilient, equitable, and climate-smart food systems in Africa.

Keywords: Aquaculture, Horticulture, Aquaponics, Value Chain Analysis (VCA4D), Food Safety

THE NEXUS BETWEEN BIOECONOMY AND FOOD SECURITY IN NIGERIA
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Abstract

For humans to live a healthy life, food is essential. However, Nigeria’s food security is faced with various
problems, including climate change, population growth, and low agricultural production. Bioeconomy
provides an effective way to solve these problems, which made governments to adopt it. Bioeconomy is
essential for the development of agricultural bio-inputs, feed, nutritious food, and sustainable
enhancement of agricultural output. This study investigated bioeconomy and food security nexus in
Nigeria over the period of 1980 to 2024 with the view to provide information on the effect of
bioeconomy on food security and the threshold level of bioeconomy for enhancing food security. The
secondary data used was collected from World Bank Development Indicators (2024) and Central Bank
Statistical Bulletin (CBN, 2024). This study made use of the Autoregressive Distributed Lag (ARDL)
model and the Threshold Autoregressive Model of Hansen (1996). The study found that bioeconomy
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has a positive (0.0510) and significant (p < 0.05) effect on food security in Nigeria in the short run. This
implies that bioeconomy has led to an increase in crop yields, low post-harvest losses, and increased
food quality. Likewise, bioeconomy has a large positive (0.2192) and significant (p < 0.05) effect on food
security in the long run. This showed that an increase in government investment into bioeconomy
sector will promote food security in Nigeria. The study further revealed that the threshold of
bioeconomy for enhancing food security in Nigeria is 8.11. The threshold result explained that any value
of bioeconomy lower or greater than 8.11 will have a positive and significant effect on food security.
The study concluded that Nigeria could make a significant improvement in its food security level by
leveraging on bioeconomy. The study recommends that the government should encourage public-
private partnerships and increase its investment in biotechnology research and development.

Keywords: Bioeconomy, Food Security, Climate Change, Population Growth

POTENTIAL SPOILAGE OF EXTENDED SHELF-LIFE (ESL) MILK BY BACILLUS
SUBTILIS AND BACILLUS VELEZENSIS
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Abstract

We aim to quantify and compare biofilm-induced proteolysis and lipolysis of Bacillus subtilis and
Bacillus velezensis with that of the planktonic cells. Planktonic and biofilm cells were enumerated in a
flow cytometer after incubation. The concentrations of proteolytic and lipolytic enzymes produced by
the submerged biofilm and planktonic cells of the isolates were quantified. There were significant
differences (P &lt; 0.05) in the log counts of cells within the biofilms as well as concentrations of
enzymes within biofilms and planktonic cells in UHT milk. The enumerated cells ranged from 5.6 log
CFU/cm 2 for B168 to 7.4 log CFU/cm 2 for B48, respectively, while the highest means of proteolysis
and lipolysis were observed in B48 (1034 ρL/CFU) and B50 (34.5ρL/CFU± 0.44), respectively. The
result of this study indicated that the spoilage potential for both biofilms and planktonic cultures is
strain-dependent. The implication to the industry is that weak biofilm formers have better spoilage
potential than the strong biofilm formers in spore-forming bacilli.

PARALLEL SESSION 2B
Moderator: Dr. Ayano Adeola
Rapporteur: Dr. Akinwunmi Phoebe

Sub-Theme 4: Climate Change, EnvironmentalHazards andFoodSafety

Sub-Theme 5: Gender andWorkforceDevelopment in FoodSafety

A REALISTIC CONSUMPTION SCENARIO FOR NUTS IN LAGOS NIGERIA: RADIONUCLIDE CONTENTS
AND HEALTH RISKS IMPLICATIONS.
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Abstract

The occurrence of naturally occurring radioactive materials (NORMs) in food items, especially nuts, has
raised concerns due to possible health effects from long-term intake. This research examines the
activity concentrations of 40K, 226Ra, and 232Th in three popularly consumed nuts in West Africa: kola
nut (Cola nitida), bitter kola (Garcinia kola), and African walnut (Plukenetia conophora). Samples were
obtained from Iyana-Iba market in Lagos, Nigeria, and analyzed through gamma spectrometry. The
mean activity concentrations results were 108.6 Bq/kg for 40K, 33.4 Bq/kg for 226Ra, and 74.5 Bq/kg
for 232Th. To evaluate possible health implications, the annual effective dose (AED) and excess lifetime
cancer risk (ELCR) were estimated. Based on realistic consumption levels (0.4 kg/year of kola nut, 0.3
kg/year of bitter kola, and 0.3 kg/year of walnut), the total AED was 7.808 µSv/year, with an ELCR of
0.214 × 10⁻⁴. These values are significantly lower than the recommended limits of 1 mSv/year for
AEDand 0.29 × 10⁻³ for ELCR set by the International Commission on Radiological Protection (ICRP)
and the United Nations Scientific Committee on the Effects of Atomic Radiation (UNSCEAR). The study
concludes that consuming these nuts does not present major radiological risks, though regular
monitoring is advised due to their high consumption in Nigeria.

Keywords: Kola Nut, Bitter Kola, African Walnut, Nuts, Radionuclide Concentration, Gamm a-
spectrometry, Radiation Dose

FOOD SAFETY CONCERN: NATURALLY OCCURRING RADIOACTIVE MATERIALS IN TIGER NUT
(CYPERUS ESCULENTUS), DATE PALM (PHOENIX DACTYLIFERA), AND COCONUT (COCOS NUCIFERA)
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Abstract

Radioactive sources that occur naturally in foodstuffs (NORMs) pose a risk to public health arising from
the potential risk due to long-term consumption. The study was a research work undertaken to
determine activity levels of 40K, 226Ra and 232Th in tiger nut (Cyperus esculentus), date palm (Phoenix
dactylifera) and coconut (Cocos nucifera) using high-resolution gamma-ray spectrometry. The study
was carried out in Lagos, Nigeria, and samples were obtained in local markets and prepared under
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normal laboratory procedures, findings showed that the most prevalent radionuclide was 40K with 80.0
Bq/kg in date palm and 221.8 Bq/kg in dry tiger nuts. The activity concentrations of both 226Ra and
232Th ranged between 11.3 Bq/kg and 44.7 Bq/kg with highest values in the dry tiger nuts. 232Th
concentrations were relatively low and some of the samples fell below the level of detection. Annual
effective doses (AEDs) of radionuclide ingestion were also calculated, and the total AED did not exceed
the internationally recommended safety levels with the greatest AED of 152.4 µSv/year in dry tiger nuts.
The values of excess lifetime cancer risk (ELCR) were low and radiological hazards were negligible. The
outcome of the study adds to the body of knowledge regarding the fields of radionuclide contamination
in these popular tropical foods and serve as control data for regulatory bodies, policy makers and food
safety surveillance schemes. It is advisable to implement continuous radiologic monitoring as a strategy
to protect consumers and to preserve safe eating habits.

Keywords: Norms, Gamma-Ray Spectrometry, Tiger Nut, Date Palm, Coconuts, Food Safety,
Radiological Risk.

ECONOMIC COSTS AND BENEFITS OF DIGITALISING AGRI-FOOD SYSTEMS FOR GHANAIAN
SMALLHOLDER FARMERS

Abdalla Mahama

Science and Technology Policy Research Institute (CSIR). Ghana

Abstract

Digitalisation is rapidly reshaping agri-food systems across Africa, with implications for productivity,
food safety, trade competitiveness and rural livelihoods. This studyexamines the economic costs and
benefits of adopting digital technologies amongfarmers in Ghana. The analysis focuses on the potential
impacts of agricultural digitalisation on farm income, production costs, market access, and compliance
withfood safety standards, while also identifying barriers that limit uptake. Data from a cross-sectional
study among nationally representative survey data of 1040 farmers across the six (6) agroecological
zones in Ghana was employed. Theanalysis employed multi-level treatment framework to account for
different categories of technology adoption intensity. In the first stage, a multinomial logit model was
estimated to examine socio-economic and structural drivers of adoption, withattention to education,
gender, farm size, and access to infrastructure. In the secondstage, a doubly robust estimator was
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applied to compare economic outcomes across adoption categories, enabling assessment of costs and
benefits among farmers withsimilar characteristics but different levels of digital engagement. The
findings are expected to show whether digitalisation enhances measurable gains in market
participation, reductions in transaction costs and improvements in foodsafety compliance, while also
indicating where costs related to devices, data access, and training may constrain farmers. The study
will generate evidence to informpolicystrategies for scaling digital agriculture in Ghana, with emphasis
on inclusivityandenhance food security. Beyond Ghana, the findings are anticipated to contribute
towider debates on how digitalisation can strengthen agri-food systems and advancefood security in
Africa.

Keyword: Digitalisation; Farmers; Technology; Benefits; Ghana

ENHANCING SEAFOOD SAFETY AND SHELF LIFE WITH A DECENTRALIZED SOLAR-POWERED
COLD STORAGE SYSTEM IN SAGBOKOJI, NIGERIA
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Abstract

Sagbokoji is a coastal community in Lagos State, Nigeria, where the fishing industry faces significant
challenges in maintaining seafood safety and quality due to a severe lack of reliable post-harvest cold
chain infrastructure and consistent electricity. These deficiencies lead to high rates of microbial
spoilage and food waste, which negatively impact local livelihoods and pose a public health risk. This
research investigates the use of a decentralized, solar-powered cold storage system as a sustainable
intervention to address these critical food protection challenges. The study highlights that this modern
cold storage technology offers significant advantages over traditional preservation methods by
providing a stable, low-temperature environment. This effectively inhibits the growth of spoilage-
causing and pathogenic microorganisms, thereby extending the shelf life of seafood, preserving its
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nutritional integrity, and ensuring food safety. The research utilized a mixed-methods approach,
combining both quantitative and qualitative methods to gain a comprehensive understanding of the
operational viability and food safety impact of the system. Data was collected through surveys,
interviews, and focus group discussions with the fisherfolk in Sagbokoji. The findings of the study
determined that implementing solar-powered cold storage in Sagbokoji is a viable and cost-effective
solution for improving seafood quality, reducing waste, and building a more resilient and safe food
supply chain in the region.

Keywords: Food Safety, Cold Chain, Spoilage, Sustainable Food Systems
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NIXTAMALIZATION AS A FOOD SAFETY SYSTEM INTERVENTION FOR AFRICA
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Abstract

Food safety is critical for Africa’s public health, trade, and economic development. Maize, the continent’s
dietary staple, is highly vulnerable to contamination by aflatoxins and fumonisins, which cause
significant health problems, reduce market access, and trigger economic losses. Nixtamalization, an
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alkaline cooking process, has emerged as a promising solution that reduces mycotoxin levels while
enhancing nutritional quality by improving micronutrient bioavailability. Adoption of this technique
offers a dual benefit: protecting health and strengthening economic resilience through safer, value-
added maize products. This study assessed the contribution of nixtamalization to food safety, public
health improvement, and economic growth in Africa by reducing aflatoxin and fumonisin contamination
in maize. Mycotoxin levels and fungal contamination were analyzed in nixtamalized maize. Aflatoxins
and fumonisins were quantified using direct competitive ELISA. Fungal contaminants Aspergillus
section Flavi and Fusarium spp. were isolated and identified using Modified Rose Bengal Agar (MRBA)
and Potato Dextrose Agar (PDA), respectively. Results show that nixtamalization significantly reduced
dietary exposure to mycotoxins. Approximately 77% of treated maize samples complied with
international aflatoxin safety limits (≤4 ppb EU; ≤10 ppb EAC), compared to untreated maize where
exceedances are common. More strikingly, 100% of nixtamalized maize samples were fumonisin-free
(≤1 ppm EU; ≤2 ppm EAC), eliminating this widespread contaminant entirely. The reduction in fungal
growth also indicated improved microbial safety. These findings demonstrate that nixtamalization is
not only effective in lowering toxin levels but also reliable in ensuring compliance with strict global
market requirements, thus enhancing consumer confidence and trade opportunities. Nixtamalization is
a transformative intervention that improves food safety, reduces public health risks, enhances nutrition,
and strengthens Africa’s economic position. By enabling compliance with international maize trade
standards, particularly in premium markets such as the EU, it advances health security and economic
resilience simultaneously.

Keywords: Nixtamalization, Aflatoxins, Fumonisins, Food Safety, Public Health, Trade, Africa

AFLATOXIN AWARENESS ANDMITIGATION PRACTICES AMONG GROUNDNUT TRADERS IN THE
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Abstract

Aflatoxin contamination in groundnuts poses a critical threat to food safety, public health, and trade in
Ghana. Traders serve as essential intermediaries in the value chain, yet their role in aflatoxin
prevention and control has received little research attention. This study examined the knowledge,
perceptions, and mitigation practices of groundnut traders in the Upper West Region of Ghana. A focus
group discussion was conducted with 10 purposively selected female groundnut traders from major
market centres in the Upper West Region of Ghana. Discussions explored knowledge and awareness of
aflatoxins, quality assurance and mitigation practices, communication along the value chain, and
sustainability needs. The data were thematically analysed. Traders generally associated unsafe
groundnuts with visible mould, discolouration, shrivelling, and odour, but showed limited awareness of
aflatoxins as invisible toxins. No participant reported access to testing methods. Current practices
included sun-drying, hand-sorting, and winnowing, though these were constrained by inadequate
drying space, high transport costs, and limited capital. Some admitted to selling visibly compromised
groundnuts at discounted prices, raising food safety concerns. Communication with farmers and
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processors on aflatoxin prevention was minimal, and none of the traders used formal certification or
standardised quality control measures. Traders expressed strong interest in training, affordable drying
and storage technologies, and inclusion in broader food safety initiatives. Findings highlight the urgent
need for targeted, trader-focused interventions. Strengthening trader capacity through education,
provision of low-cost technologies, and integration into monitoring and policy frameworks is essential
for reducing consumer exposure to aflatoxins, protecting public health, and enhancing the
competitiveness of the groundnut trade in Ghana.

Keywords: Aflatoxins, Food Safety, Groundnuts, Ghana, Traders

FROM AWARENESS TO ACTION: EVALUATING THE INFLUENCE OF CONSUMER EDUCATION ON
FOOD SAFETY CULTURE IN ONDO CITY, ONDO STATE, NIGERIA

Maryanne A. Adzandeh

University of Medical Sciences, Ondo City, Ondo State, Nigeria

Correspondence email: madazandeh@unimed.edu.ng

Abstract

Food safety remains a critical public health concern, particularly in rapidly urbanizing regions of
Nigeria where consumer practices and awareness levels vary widely. This study investigates the
influence of consumer education on food safety culture in Ondo City, Ondo State, with a focus on how
awareness translates into behavioral change across diverse socioeconomic groups. Despite growing
efforts to promote food safety, persistent gaps in knowledge and practice continue to undermine public
health outcomes. The research aims to assess the level of consumer awareness regarding food safety
risks and practices, examine the influence of educational interventions on attitudes and behaviors, and
identify barriers to cultivating a sustainable food safety culture. A mixed-methods approach will be
employed, combining household surveys, focus group discussions, and key informant interviews to
capture both quantitative and qualitative insights. Stratified sampling will ensure representation across
socioeconomic strata, while thematic analysis will be used to interpret qualitative data. Findings from
this study are expected to reveal critical disconnects between awareness and practice, highlight the role
of education in shaping food safety norms, and uncover structural and cultural impediments to long-
term behavioral change. The outcomes will inform policy recommendations and targeted interventions
aimed at strengthening consumer education frameworks and fostering a resilient food safety culture in
urban Nigerian contexts.

Keywords: Food Safety, Consumer Education, Public Health, Socioeconomic Groups, Behavioral Change
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Abstract

Polycyclic aromatic hydrocarbons (PAHs) are toxic, mutagenic, and carcinogenic compounds that form
during incomplete combustion of organic matter commonly during high temperature roasting, grilling,
and smoking of meat. This study presents a comparative evaluation of PAH contamination levels in beef
suya processed via traditional methods widely practiced across Nigeria. Samples analyzed included
marinated and unmarinated suya subjected to charcoal, firewood, and grilling methods, labelled as MRC,
MFW, MRG, UMC, UMF, UMG, and a survey reference control (SRC). Three major PAHs;
Benzo[a]anthracene, Fluoranthene, and Chrysene were quantified. The SRC and unmarinated charcoal-
roasted suya exhibited the highest PAH levels, with Benzo[a]anthracene peaking at 0.17 mg/kg and
Fluoranthene at 0.15 mg/kg, primarily due to direct exposure to uncontrolled combustion. In contrast,
marinated and grilled suya samples recorded significantly lower contamination levels, suggesting that
pre-treatment (marination) and controlled heat exposure play a protective role against PAH formation.
This study has dual implications: for public health and for sustainable suya processing. Traditional
roasting methods using open charcoal or firewood fires not only elevate dietary carcinogen exposure
but also contribute to environmental degradation, including deforestation, black carbon emissions, and
indoor/outdoor air pollution. Moreover, inefficient combustion increases fuel consumption and
household energy burden. By contrast, methods such as marination, closed grilling, and potential
adoption of low-emission or alternative energy sources (e.g., gas grilling) offer a pathway to safer,
cleaner, and more sustainable suya production. Integrating food safety with environmental stewardship
ensures a holistic approach to improving traditional meat processing in West Africa. The findings call
for policy driven interventions, including training for local vendors, public education on safe meat
processing, and promotion of eco-friendly practices. A sustainable suya sector not only protects
consumer health but also contributes to climate action and long-term food system resilience.

NEGLECTED CROPS AS IMMUNO-NUTRITIONAL FRONTIERS: TRANSLATIONAL PATHWAYS
LINKING FOOD SAFETY TO AUTO-IMMUNE DISEASE MANAGEMENT

Ajayeoba, T. A1; Jokodola, T. T2

1Food science and Nutrition Program, Department of Microbiology, Adeleke University, Ede, Nigeria ,
2Department of Food Technology, University of Ibadan, Nigeria.

Corresponding author details: Ajayeoba, Titilayo, ajayeoba.titilayo@adelekeuniversity.edu.ng

Abstract

Neglected and underutilized crops (NUS) represent an untapped frontier in nutrition and health,
holding potential solutions for global food safety challenges and the rising burden of autoimmune
diseases. Despite their resilience, nutrient density, and cultural importance, these crops remain
marginalized in mainstream food systems, leaving a gap in their translational integration into modern
diets and medical nutrition therapy. This review bridges agriculture, immunology, and food safety
science by examining how phytochemicals, bioactive proteins, and unique carbohydrate structures
from neglected crops interact with immune regulation and gut microbiota. Emerging evidence suggests
that specific antinutritional factors in NUS, if improperly processed, may exacerbate autoimmune
pathways, while optimized bioprocessing enhances functional compounds that support immune
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tolerance. Translational insights are drawn from advances in genomics, metabolomics, and precision
food processing, highlighting the potential of NUS to provide safe, functional foods capable of
modulating immune responses and reducing inflammation-driven disorders. This review, with food
safety at its core, highlights the role of neglected crops in strengthening community food systems by
enhancing dietary diversity, supporting climate resilience, and providing novel interventions for
autoimmune conditions. Looking ahead, future pathways call for multidisciplinary research, inclusive
policies, and tailored food innovations that transform neglected biodiversity into strategic tools for
building resilient health systems.

Keywords: Neglected Crops, Food Safety, Auto-Immune, Diseases, Immune

EXAMINING THE MICROBIOTA COMPOSITION OF TRADITIONALLY PRODUCED FURA IN LAGOS
METROPOLIS, NIGERIA, WEST AFRICA
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Abstract

Fura is a traditional, millet-based, spontaneously fermented dough, blended with spices, and
particularly popular and consumed in West Africa, mainly, Nigeria, Ghana and Burkina Faso. This study
employed a polyphasic approach, by combining culture-dependent genotypic typing methods with
culture-independent molecular biology assessment techniques, to understand the microbiota
composition of fura. The highest pH, TTA (%) and population density were 6.90, 0.64 % and 10.11 Log10
CFU/g (on Bacillus cereus agar base), respectively. The representative bacterial strains, first,
phenotypically characterized, based on colonial morphology, Gram’s reaction, catalase and oxidase tests,
were further identified by 16S rRNA gene sequencing, and confirmed to be Acinetobacter baumannii,
Pseudomonas sp. and Comamonas testosteroni. In addition, the moulds colonies were characterized and
identified, on the basis of microscopic, morphological and cultural characteristics, to be Saccharomyces
sp., Aspergillus sp., Rhizomucor sp. and Penicillium sp. Microbiota profiling by 16S rRNA gene amplicon
PacBio sequencing revealed the most prevalent bacterial species to be Bacillus licheniformis,
Enterococcus casseliflavus, B. velezensis, Lactobacillus delbrueckii, Lactob. helveticus, Streptococcus
thermophilus, Strep. lutetiensis, Lactococcus lactis, Leuconostoc inhae, Leu. lactis, Weissela confusa, W.
cibaria, W. paramesenteroides, indicating the preponderance dominance of lactic acid bacteria in fura.
Others include Klebsiella pneumonia, Serratia liquefaciens, Staphylococcus condimenti, Acinetobacter
baumannii and A. nosocomialis, which constitute attendant food safety issues, as well as, medically
important human diseases. Conclusively, the application of high-throughput PacBio sequencing
platform has enabled a broader bacterial composition and diversity of fura, and at the same time
corroborating the findings of culture-dependent molecular methods, including, identification of
numerous low abundance bacterial community whose functions in fura are yet to be ascertained.

Keywords: Fermented Cereals, Dumplings, High-Throughput Sequencing, Divergent Bacterial Species,
Food Safety
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Abstract

Biofortified foods like provitamin A maize (PAM) address nutritional deficits in African societies. In
Nigeria, PAM production and consumption is scaled up to address vitamin A deficiencies. However,
maize is susceptible to aflatoxins. Therefore, awareness and management in PAM is critical for food
security. Food safety is the prerogative of all food value chain actors (VCAs). Consequently, in this study,
postharvest handling practices (PHP) and awareness levels of VCAs handling PAM were assessed. A
multi-stage sampling procedure was purposely used to sample 1,317 respondents comprising VCAs
(Nos): processors (473), marketers (419) and consumers (425) of PAM states where PAM was first
introduced in Nigeria (Niger, Imo, Kaduna, Kano, Osun and Oyo States). Structured interview schedule
was used to collect data on respondents’ personal characteristics (sex, age, educational attainment,
exposure to training) and awareness level of PHP of VCAs on PAM, and their preferred information
source and extent of use. There were nearly equal sexes among VCAs: 50.3% males and 49.7% females.
VCAs had high awareness % of storing in cool and dry conditions and pest-free environments. However,
they had a low awareness % of storing in dark places, using appropriate packing materials, and
management of aflatoxin contamination. The limited awareness are related to preserving provitamin A
attributes of PAM and in food safety attributes (specifically aflatoxin management). Limited awareness
can contribute to improper handling and hinder nutrition and safety outcomes of PAM in communities
requiring vitamin A deficit interventions. Communication for awareness is therefore critical. Processors
and marketers ranked radio, mobile phone and fellow VCAs as 1st, 2nd, and 3rd preferred PHP. On the
other hand, consumers ranked radio, mobile phone and family and friends in this order. Effective and
efficient sources of information on good postharvest handling practices can contribute to improved
food safety and nutritional outcomes for communities.

Keywords: Food Safety, Awareness, Value Chain Actors, Postharvest Handling Practices.

RISK PERCEPTION AND FOOD SAFETY PRACTICES RELATED TO ZOONOTIC BOVINE
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Abstract

Zoonotic tuberculosis (TB), primarily caused by Mycobacterium bovis, is a critical but under-addressed
public health concern in low- and middle-income countries with weak food safety systems. This study
assessed risk perception of zoonotic TB and evaluated food safety practices among meat handlers,
vendors, and consumers in Abeokuta, Ogun State, Nigeria.
A cross-sectional survey was conducted between February and March 2025 using interviewer-
administered questionnaires among 196 respondents from four major abattoirs. Data were analysed
with Epi Info software using descriptive statistics, 95% confidence intervals, and binary logistic
regression at α = 0.05. Overall, 70.9% of respondents were aware of zoonotic TB transmission; however,
only 66.33% reported regular handwashing and fewer than 11% used protective equipment. Over 57%
identified contaminated meat consumption and poor hygiene as transmission routes. Barriers included
inadequate training (77.04%), low public risk perception (79.08%), and weak institutional support
(76.02%). Respondents aged ≤40 years had lower odds of high-risk perception (OR = 0.57; 95% CI:
0.32–1.02; p = 0.02) and satisfactory challenge outcomes (OR = 0.49; 95% CI: 0.24–1.01; p = 0.03).
Those with ≤14 years of experience were less likely to perceive high risk (OR = 0.49; 95% CI: 0.27–0.89;
p = 0.01) and identify TB lesions (OR = 0.38; 95% CI: 0.19–0.74; p = 0.002). Knowledge strongly
predicted risk perception (OR = 64.71; p = 0.0002), food safety practices (OR = 68.18; p = 0.000), and
fewer challenges (OR = 11.19; 95% CI: 3.87–32.35; p = 0.000). Awareness of bovine TB transmission
increased risk perception and improved challenge outcomes. Despite relatively high awareness,
preventive practice gaps and systemic barriers persist. Strengthening food safety education, risk
communication, stakeholder collaboration, and institutional capacity is imperative to mitigate zoonotic
TB risks and protect public health.

Keywords: Zoonotic Tuberculosis,Mycobacterium Bovis, Food Safety, Risk Perception, Meat Handlers

PESTICIDE USE AND ALTERNATIVE PEST CONTROL STRATEGIES IN LIBERIA: A COMPARATIVE
ANALYSIS OF STAPLE ANDMARKET-ORIENTED CROP FARMERS
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Abstract

Given the rising concern for food safety and environmental sustainability of agricultural intensification
in the Global South, we examined drivers of pesticide use and integrated pest management in Liberia.
We relied on a unique dataset from 336 cocoa, 320 coffee farmers, and 291 cassava farmers selected
using a multistage stratified sampling procedure across four counties. We employed descriptive
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statistics, logistic and probit models to analyse the data. Our results show the difference and similarity
in the determinants of pesticide use and Integrated Pest Management (IPM) adoption between farmers
producing market-oriented crops (i.e., cocoa and coffee) and those prominent in cassava production.
Contrary to the conventional wisdom that organic production dominates in high-value cash crops like
coffee and cocoa, our findings show that farmers in these sub-sectors rely more on pesticides than less
market-orientated crops such as cassava. We also find heterogeneity in the factors influencing pesticide
use and uptake of IPM among staple and market-oriented crop farmers. Those with formal education
were more likely to use pesticides, while those with access to an extension were more likely to use IPM
methods among market-oriented crop farmers. When considering the cassava growers, education and
access to an extension are the key drivers of adopting IPM, as those with formal education and access to
an extension are more likely to adopt IPM. We therefore recommend that expanding extension services,
strengthening market information systems, training and awareness programs are important in
promoting sustainable pest management and ultimately enhancing food security and safety.

Keywords: Pesticides, Integrated Pest Management, Adoption, Sustainability, Liberia
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Abstract
Ready-to-eat (RTE) foods are popular fast-foods due to their convenience and affordability. However,
they pose huge public health risks due to the presence of antibiotic-resistant and virulent pathogens.
Nevertheless, such data is lacking in Nigeria where RTE food consumption is widespread. This study
determined antibiotic susceptibility patterns, and identified antibiotic resistance and virulence genes in
pathogens from 199 RTE food samples (aadun, biscuits, bread, eko, kokoro and shawarma) vended
within Lagos State, Nigeria. Bacteria were recovered on nutrient agar and MacConkey agar and
identified by 16S rRNA gene sequencing while antibiotic susceptibility testing of isolates was performed
against eight antibiotics using the disc diffusion method. Antibiotic resistance and virulence genes in
two multidrug resistant (MDR) E. coli strains were determined by whole genome sequencing. Eight
bacteria species, Acinetobacter baumanni, Bacillus subtilis, Escherichia coli, Klebsiella pneumoniae,
Kosakonia cowanii, Kurthia gibsonii, Proteus mirabilis and Yokenella regensburgei were recovered from
the food. Klebsiella pneumoniae and E. coli recorded the highest and least occurrences of 30% in aadun
and 0.9% in shawarma, respectively. The recovered strains revealed the most resistance to
ciprofloxacin (38%), aztreonam (30%) and gentamicin (30%), belonging to carbapenems,
monobactams and aminoglycosides respectively. Co-resistance to ampicillin, aztreonam and
ampicillin/clavulanic acid was recorded in 22% of the MDR strains with MAR index >0.3. Sixty-three
antibiotic resistance genes (ARGs) were identified in Escherichia coli D1 and D2 strains. The strains
exhibited resistance mechanisms such as antibiotic efflux, antibiotic target alteration, and antibiotic
inactivation against the tested antibiotics. In addition, the strains possessed virulence genes responsible
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for attachment and adherence (espX1, fimH, espL1, upaG/ehaG), acid resistance (gadX and cadA), biofilm
formation (csgB, and ehaA), toxin production (hlyE) and invasion/cell penetration factor (ibeB). RTE
foods vended in Lagos, Nigeria is a major reservoir of pathogenic Gram-positive and -negative bacteria
including MDR strains with multiple potent ARGs and virulence gene determinants. The findings
therefore suggest an urgent need for enhanced routine surveillance, monitoring and education of food
handlers and vendors to ensure the safety of consumers and reduce the public health risks associated
with pathogenic bacteria in RTE foods.

Keywords: Antibiotic Resistance Genes, Escherichia Coli, Food Safety, Ready-To-Eat Foods, Pathogenic
Bacteria, Public Health, Virulence Genes

ANTIBIOTIC RESISTANCE PATTERNS OF THE MICROBIAL COMMUNITY IN READY-TO-DRINK
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Abstract

This study investigated the microbial quality and antibiotic resistance profiles of microorganisms
isolated from commercially available fruit juice samples in Abeokuta, Nigeria. A total of eleven different
juice brands were analyzed for microbial load, species diversity, and antibiotic susceptibility patterns.
Results revealed high total plate counts ranging from 1.0 × 10⁵ to 8.0 × 10⁵ CFU/mL, with several
samples exceeding permissible microbiological limits for ready-to-drink beverages. The microbial
isolates, many of which are potential pathogens or opportunistic organisms included Escherichia coli,
Shigella spp., Salmonella enterica, Candida spp., Rhodotorulla spp., and Lactobacillus spp. Antibiotic
susceptibility testing using ten common antibiotics showed widespread multi-drug resistance among
isolates, with Multi-Antibiotic Resistance (MAR) indices ranging from 0.30 to 1.00. Notably, several
isolates exhibited resistance to all antibiotics tested, indicating significant public health risks. The
findings underscore the urgent need for improved hygiene practices in juice processing, routine
microbial surveillance, and stricter enforcement of food safety regulations. The presence of MDR
organisms in widely consumed fruit juices calls for immediate attention from public health authorities
to mitigate the risk of antibiotic resistance transmission through food products.

Keywords: Fruit Juice, Microbial Contamination, Antibiotic Resistance, MAR Index, Escherichia Coli,
Shigella Spp., Food Safety.
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Abstract

This study investigated how toasting and boiling affect the phytochemical composition and
physicochemical properties of oil from sweet orange (Citrus sinensis) seeds. Orange seeds were either
toasted (180 °C for 20 min) or boiled (100 °C for 40 min), with untreated seeds as a control. Oil was
extracted from each treatment by Soxhlet extraction and analysed for yield, iodine value, peroxide value,
free fatty acids (FFA), saponification value, acid value, density, total phenolics, flavonoids and
carotenoids. Toasting and boiling significantly (p<0.05) increased most physicochemical parameters
(oil yield, iodine value, peroxide value, saponification value, acid value, FFA and density) and decreased
phytochemical contents (total phenols, flavonoids and carotenoids) compared to the control, with
toasting having the largest effect. For example, oil yield increased from 36.63% (control) to 41.34%
(boiled) and 44.53% (toasted); iodine value from 156.51 to 172.32 g I₂/100 g; peroxide value from 4.44
to 6.15 mEq/kg; and saponification value from 168.41 to 177.16 mg KOH/g. In contrast, total phenol
content fell from 41.36 to 31.15 mg/100 g, flavonoids from 4.75 to 2.76 mg/100 g, and carotenoids
from 1.26 to 0.45 mg/100 g (control vs. toasted). These findings indicate that thermal pretreatment
(toasting or boiling) markedly alters orange seed oil properties, which should be considered when
evaluating its use in food or industrial applications.

Keywords: Sweet Orange; Citrus Sinensis; Seed Oil; Physicochemical Properties; Phytochemicals
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Abstract

Malnutrition, hunger, and poverty are still major challenges globally especially in Sub-Saharan Africa
such as Nigeria. Sprouted cowpeas are rich sources of phytochemicals. Spices have been reported to
reduce the disease severity and to be antiviral agents and immunity boosters due to the bioactive
compounds and combining spices with other nutritious food components might be exploited and used
as functional foods to boost immunity and alleviate malnutrition. This study investigated the effect of
spices on the phytochemical properties of sprouted cowpea flour. A D-Optimal mixture design approach
was employed to formulate twenty-five experimental runs for different levels of sprouted cowpea flour
and spices. The phytochemical contents were evaluated according to a standardized procedure. The
ranges of values ranged for tannin, phytate, trypsin inhibitor, total phenolic content, heamaglutennin
and DPPH of flour blends were 0.18-0.28%, 0.28-0.46%, 0.06-0.23%, 0.03-0.21%, 8.33-20.89% and
6.19%-48.92% respectively. The results showed significant differences (p≤0.05) in the phytochemical
contents of flour blends. Moreover, the addition of spices in the blend significantly (p≤0.05) increased
the phytochemicals and DPPH of flour samples. In conclusion, flour blends can be used in preparation of
other food products due to the high level of phytochemical content reported in this study and it is
believed to possess antimicrobial and antioxidant properties with curative effect on the health of
populace.

Keywords:Malnutrition, Sprouted Cowpeas, Spices, Phytochemicals.
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The study investigated the association between the gender of household heads and food security, as
well as the influences of household demographics on the food security status of households.
Quantitative research approach and cross-sectional research design were used to collect primary data
from 165 households. A multistage sampling technique was employed, with simple random sampling
used to select rural ward areas, villages, and households within the study area. The Principal
Component Analysis (PCA) identified a lack of funds or resources as the most critical aspect of food
insecurity among households. Women-headed households are more vulnerable to food insecurity, likely
due to their significant role in food-related activities. Variables including marital status, household
headship, employment status, number of employed and unemployed household members, and
educational level were cross-tabulated with household head gender. Cross-tabulation analysis further
revealed that most women-headed households were single, followed by married and widowed, while
most men-headed households were married, followed by single. Most of the sampled population was
unemployed, with more women than men. Employed and unemployed household members dominate in
women-headed households. Women generally had lower education levels, with most having ended at
secondary school, primary, or having no formal education. Given that food insecurity in ANDM is mostly
experienced by women-headed households, this study highlights the need to address gender disparities
in food security. That is, resources or community development programmes could be allocated to
empower women in rural areas, ensuring their ability to access and manage food resources effectively.
By targeting support to women-headed households and empowering women in rural areas.
Policymakers can reconsider policies that are specifically targeting women as agents of food production
to cater to their subsistence needs in terms of food. This approach can help create more equitable and
sustainable food systems.

Keywords: Food Security, Gender Analysis, Rural Household, Demographic Characteristics, Cross-
Tabulation

NUTRITIONAL QUALITY OF NOODLES PRODUCED FROM BLENDS OF BAMBARA GROUNDNUT,
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Abstract

This study investigates the nutritional quality of noodles produced using flour blends of Bambara
groundnut, Irish potato, and mushroom (Pleurotus florida) as alternatives to wheat flour, addressing
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the challenges of wheat cultivation and importation in Nigeria amid rising noodle consumption. Four
distinct flour blends were formulated and incorporated into the noodle production. The noodles were
analyzed for proximate composition, mineral content, and vitamin levels using established standard
analytical procedures. The proximate composition analysis revealed moisture content ranging from
8.48% - 9.11%, ash from 2.55% - 5.19%, fat from 4.82% - 6.11%, crude fiber from 2.45% - 3.12%,
protein from 8.59% - 14.28%, and carbohydrate from 64.53% - 70.54%. A significant increase (p<0.05)
in protein and ash contents was observed with higher inclusion of Bambara groundnut and mushroom
(P.florida) flours in the blends. Vitamin analysis showed increased levels of niacin (0.12–0.24 mg/100g),
pantothenic acid (1.40–2.38 mg/100g), riboflavin (0.04–0.45 mg/100g), and thiamin (0.06–0.24
mg/100g) as Bambara groundnut and mushroom (P.florida) flour proportions increased; however,
pyridoxine decreased significantly (0.93 - 0.70 mg/100g) with higher inclusion of the flours. Mineral
content analysis demonstrated significant increases (p<0.05) in calcium (102.21–162.88 mg/100g),
phosphorus (89.97–139.73 mg/100g), sodium (55.00–119.72 mg/100g), potassium (141.47–284.04
mg/100g), magnesium (40.56–219.26 mg/100g), manganese (52.92–99.95 mg/100g), and zinc (2.72–
12.07 mg/100g) as Bambara groundnut and mushroom (P.florida) flours were incorporated in higher
amounts. The fortification of Irish potato flour with Bambara groundnut and mushroom flours
enhanced the nutritional profile of noodles, offering potentials for developing new, nutrient-enriched
products. The study also supports the incorporation of Bambara groundnut and mushroom (P.florida)
flours as viable alternatives in noodle production to meet local demands and address the challenges
associated with wheat availability.

Keywords: Flour, Bambara groundnut, Potato, Mushroom, Quality
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Abstract

Farm products are majorly consumed globally, however, their level of contamination from microbes
and aflatoxins from fungi species is worrisome. This study aimed to study the microbes and aflatoxin
level in Okra (Abelmoschus esculentus), Ugwu (Telfairia Oyo State. Thirty (30) fresh samples of Okra,
Ugwu and Bologi were purchased from the study area. Microbiological examination was carried out
using standard microbiological procedures, aflatoxin quantification was assayed using High
Performance Liquid Chromatography while aflatoxigenic potential of the fungal isolates was carried out
on neutral red desiccated coconut agar. The result revealed the presence of six bacterial isolates
(Proteus mirabilis, Micrococcus luteus, Klebsiella pneumonia, Streptococcus spp., Bacillus cereus and
Salmonella sp.) and four (4) fungal isolates (Aspergillus niger, Aspergillus parasiticus, Cladosporium sp.
and Rhizopus sp.) in the samples. The highest level of aflatoxin was observed in dried okra (14.000
µg/kg) from Bodija Market, while the lowest level was found in fresh Ugwu (0.001 µg/kg) from Ojoo
Market. AFB1 was detected in all samples except for the fresh and dry Ugwu from Ojoo Market and the
dry Ugwu from Bodija Market. Additionally, AFB2 was found in all samples. The non-aflatoxigenic fungi
included Aspergillus niger found in okra from Ojoo Market, Aspergillus flavus in Ugwu from Bodija
Market, and Aspergillus parasiticus in Ugwu from Ojoo Market. In contrast, Aspergillus parasiticus in
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okra from Bodija Market is aflatoxigenic. In conclusion, the vegetables investigated from the selected
markets are contaminated with bacteria and fungi, except for Bologi and aflatoxigenic fungus was
identified in okra from Bodija Market.

Keywords: Aflatoxins, High Performance Liquid Chromatography (HPLC), Neutral Red Desiccated
Coconut Agar (NRDCA), Portable, Vegetables.
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Abstract

This study pioneered a mixed-method approach to understanding soil moisture-rainfall dynamics,
bridging the gap between physical processes and human influences in agricultural systems. The specific
objectives of this study were to examine soil moisture-rainfall dynamics in selected fields in Obafemi
Awolowo University Teaching and Research Farm, Ile-Ife, Nigeria, and assess the environmental
perspectives of the dynamics. The study examined soil moisture-rainfall dynamics using a novel
combination of quantitative methods, including cross-correlation functions, regression analysis and
kriging interpolation, alongside qualitative data gathered through key informant interviews with farm
managers and specialists in related field. Data were obtained from both primary and secondary sources.
The quantitative primary data included records of soil moisture, and soil temperature as well as
coordinates of purposively selected dominant land uses. The soil moisture and soil temperature records
were monitored at each stratified (25m-by-25m) plot from each land use using a registered Delta-T soil
moisture kit and Infrared soil temperature meter on selected days in the morning, afternoon and
evening period from December 2024 till March 2025. Quantitative secondary data included records of
daily rainfall, soil moisture and soil temperatures downloaded from the National Aeronautics and Space
Administration (NASA) Prediction of Worldwide Energy Resources (POWER) website. The qualitative
primary data were recordings from key informant interviews with scientists in specialised fields and
farm managers. Quantitative data were analysed using the PAleontological Statistics (PAST), Surfer and
ArcGIS software; while the qualitative data were analysed using qualitative content analysis. The results
showed that soil moisture content exhibited lower values in the arable farm (0.79%vol - 9.64%vol) and
higher moisture values in the cocoa field (5.18%vol - 16.36%vol). The findings also revealed a weak
positive correlation between soil moisture and rainfall (R²=0.07) and a negative relationship between
soil moisture and soil temperature (R²=0.24).

Keywords: Soil Moisture, Rainfall, Hydrology, Environment, Food Systems
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INHIBITORY EFFECT OF CURCUMA LONGA ESSENTIAL OIL ON RESISTANT CAMPYLOBACTER
JEJUNI ISOLATES IN READY-TO-EAT BEEF MEAT PRODUCTS
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Abstract

The rising demand for Ready-to-Eat (RTE) foods, including beef meat, has intensified concerns about
food safety and public health. RTE beef is considered a high-risk product, frequently implicated as a
vehicle for food poisoning and foodborne diseases. Compounding these risks is the global silent
pandemic of Antimicrobial Resistance (AMR), marked by the emergence of resistant strains of
pathogens such as Campylobacter. In response to this growing threat, natural products like spices have
gained attention as potential alternatives to combat resistant microorganisms, in addition to their
culinary benefits. Among these, Curcuma longa essential oil stands out as a promising agent for
mitigating antimicrobial resistance. This study aims to evaluate the effect of Curcuma longa essential oil
on resistant Campylobacter pathogens in beef meat products and to identify the bioactive compounds
responsible for its antimicrobial properties. Antimicrobial susceptibility testing was conducted on
screened and identified Campylobacter isolates from ready-to-eat beef meat samples using standard
antimicrobial agents. About 22 Campylobacter jejuni strains were tested for susceptibility to synthetic
antimicrobials including Erythromycin (68.18%), Ciprofloxacin (50%), Gentamicin (50%), tetracycline
(45.46%) and Ampicillin (40.91%). However, high resistance against Chloramphenicol (31.82%) and
Streptomycin (27.27%) was observed. Higher resistance was observed against Ampicillin (72.73%) and
Amoxicillin (59.09%). Furthermore, the Campylobacter jejuni isolates were hundred percent resistant
to Nalidixic acid and Augmentin. Subsequently, the Campylobacter jejuni strains were investigated for
sensitivity against Curcuma longa essential oil via broth microdilution. The results revealed the
sensitivity of all strains however at different concentrations with minimum inhibitory concentration
(MIC) values ranges from 0.023 to 0.084. Major bioactive compounds of Curcuma longa essential oil
identified include o-Cymene, β-Sesquiphellandrene, 3-Carene, 2-Carene, aR-Turmerone. Essential oils of
Curcuma longa demonstrated strong antimicrobial effects against Campylobacter jejuni isolates,
showing promising applications by reducing cross contamination in RTE foods.

Keywords: Antimicrobial Resistance, Campylobacter, Ready-To-Eat, Essential Oil, Pathogen

MICROBIAL ANALYSIS OF GUTS OF ALBINO RATS FED WITH AFLATOXIN CONTAMINATED
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Abstract

A recent increase in herbal mixtures has led to a significant health concern regarding the safety, efficacy,
and quality of locally formulated herbs in humans and animals. This study aimed to determine the
microbial profile of guts of albino rats fed with aflatoxin locally formulated herbal mixtures and rat feed.
A total of 25 matured albino rats (animal models) and a sack of rat feed were obtained from department
of Anatomy, University of Ibadan. Two different herbal medicines (malaria and typhoid) prepared with
water and alcohol was obtained at Itoku market, Abeokuta, Ogun State. The guts of albino rats fed with
aflatoxin contaminated herbal mixtures and rat feed were obtained aseptically and isolated using the
streak plate technique and isolates were identified using morphological and biochemical methods.
Viable bacterial counts of the herbal and rat feed samples were obtained. Aflatoxin quantification was
done using High Performance Liquid Chromatography (HPLC). Aflatoxigenic fungal isolates was
detected by inoculating on a neutral red dessicated coconut agar and exposing the plates to ultra-violet
light. Data obtained were subjected to statistical analyses using the Statistical Package for Social
Sciences (SPSS) version 20.0. The viable bacteria count from the rat feed was 1.0×105 cfu/g. The
microorganisms obtained from rat feed and gut of albino rats were Staphylococcus aureus, Salmonella
sp, Escherichia coli, Klebsiella sp, Aspergillus flavus, Penicillium chrysogenum and Fusarium sp.
Typhoid herbs prepared with water and rat feed showed high aflatoxin detection limit of 7.60μg/ml and
8.00μg/kg respectively. The presence of aflatoxigenic mold was detected in the rat feed. The result
showed that the locally formulated herbs, rat feed and gut of albino rats were highly contaminated with
microorganisms and that consumption of the locally formulated herbs could be toxic to albino rat used
as animal models.

Keywords: Formulated, Aflatoxin, Albino, Microorganisms
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Abstract

Although, previous studies had successfully produced breakfast products from cereals, legumes, fruits
and vegetables, these meals do not, however, support the health and wellbeing of patients with some
non-communicable diseases like diabetes, hyperglycaemia, obesity and cardiovascular diseases due to
their high post-prandial glucose and their biological effects. Breakfast is a meal consumed after a period
of 10-12 hours from the previous day. Hence, the need for the formulation of functional products from
locally available food crops like sweet potato and defatted soya bean flour blends that may help combat
these challenges. The identified raw materials (sweet potato tubers) were washed and processed into
flour (SPF) and starch (FNA). The starch was then modified by the methods of retrogradation (FRT) and
acetylation (FAC). These flours were composited with defatted soybean flour (DSF) into different
proportions and were made into flakes using standard methods and subjected to various physical,
chemical, functional, biochemical, biological and feasibility analyses using descriptive and inferential
statistical tools (SPSS 20). The feeding trial showed that the meals were acceptable to the animals as
noticed in their total feed intake which ranged from (179.20-283.40 g). The mean weights gained were
increased by modifications and concentration of starches higher than the values recorded for
commercial diets. This was reflected in the biochemical and haematological (liver, lipid and kidneys
functions) properties which were greatly improved by the consumption of the meals. The dietary fibre
contents of the meals were also enhanced by modifications and increased proportions of starches. The
study concluded that modified sweet potato starch and its derived product and defatted soybean flour
blends could be utilized in the production of functional breakfast meals with low glycaemic load/index
for the management of hyperglycaemia and other related health disorders.

Keywords Food Safety Breakfast Sweet Potato Soyabean Biological Assessment

BIOSTIMULATION OF HYDROCARBON POLLUTED SOIL USING DIFFERENT ANIMALWASTES

Salami, Oladapo R., Jolaoso, Adeola A., Ogundairo, Busirat O. and Yusuff, Kareem O.

Department of Science Laboratory Technology, Moshood Abiola Polytechnic Abeokuta.

Corresponding author: noqeeb2014@yahoo.com

Abstract

Hydrocarbon contamination in soil poses severe environmental and ecological risks, necessitating cost-
effective and sustainable remediation strategies. This study evaluated the effectiveness of animal waste
in enhancing the bioremediation of hydrocarbon-contaminated soil by assessing Total Petroleum
Hydrocarbon (TPH) degradation, Total Heterotrophic Bacterial (THB) growth, and seed germination
toxicity over nine (9) weeks. Sample H, I and M which contained 500g of soil and 10ml of diesel were
biostimulated with 20% of animal wastes (cow, pig and chicken droppings). The percentage TPH
removed in sample H, I and M were 87.9%, 80.8% and 77.8% respectively in week 1 while by week 6
the percentage TPH removed were 96.3%, 97.1% and 88.3%. In contrast, the positive control (soil with
diesel only) showed 0% TPH removal in week 1 and 33.5% removal by week 6. THB counts showed a
significant increase in microbial activity in Sample H, I, M rising from 1.97x1010 CFU/g, 1.68x1010
CFU/g and 1.13x1010 CFU/g respectively in week 1 to 4.22× 1010 CFU/g, 3.19x1010 and 1.92x1010
respectively by week 6, indicating enhanced microbial proliferation due to organic amendments. The
positive control, however, exhibited a decline from 1.03× 1010 CFU/g to 3.5 × 109 CFU/g, suggesting
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limited microbial activity in the absence of nutrient amendments. The negative control maintained a
relatively stable microbial population, increasing slightly from 1.15 × 1010 CFU/g to 1.42 × 1010 CFU/g
over six weeks. A seed germination toxicity test further validated the effectiveness of bioremediation
with germination in sample H and I after three days while Sample M had no germination. The positive
control, however, showed no germination, confirming the toxic effects of hydrocarbon contamination.
These findings demonstrate that incorporating animal wastes enhances microbial hydrocarbon
degradation, improves soil microbial activity, and reduces toxicity, making it a promising eco-friendly
approach for the bioremediation of hydrocarbon-contaminated soils.

Keywords: Hydrocarbon Contamination, Bioremediation, Microbial Proliferation, Seed Germination
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Abstract

The production of charcoal is the conversion of wood or trees into inflammable substance. In essence,
trees are converted into charcoal which is also a useful source of energy. The charcoal industry is a
lucrative global industry. The News Agency of Nigeria (2023) records that Nigeria is the largest
producer of charcoal in Africa and the second largest in the world, and earned about $75.7 million from
export in 2020. The trees used in the production of charcoal are sourced from the forests and farmlands
in the rural communities. The continuous burning of wood during charcoal production leads to changes
in the earth’s temperature, greenhouse gas emission and a change in the climatic condition of the
environment. Farmlands are polluted, indigenous occupation of rural dwellers are hampered; it then
becomes difficult to source for adequate food supplies. The study aims to examine the effects of
charcoal production on indigenous occupation in Iseyin Local Government Area. Extant literatures and
theoretical framework were reviewed to justify the outcome of the research inquiry. Qualitative method
was adopted with cross sectional survey for the study. The sample size adopted for the study is 35
participants. Nonprobability (Purposive sampling technique) was adopted to elicit information from the
selected participants for the study through in-depth interviews using unstructured questionnaire. All
ethical conditions like informed consent, confidentiality, and use of anonymity were observed. Thematic
method of data analysis was adopted to analyse the verbal data collected from the participants. The
study finds out that the continuous tree felling and burning of wood in the course of charcoal
production, are challenges for the attainment of food security in the region. Therefore, charcoal
production experts should designate a permanent location for the sole course of producing charcoal
rather than out rightly destroying farm produce and degrading the environment.

Keywords: Charcoal Production, Food Security, Land Degradation, Western Nigeria, Climate Change
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Abstract

This paper examines the crucial role of consumer education in cultivating a robust food safety culture,
thereby making a significant contribution to the achievement of specific United Nations Sustainable
Development Goals, namely SDG 2, SDG 3, and SDG 12. Adequately informed consumers are essential to
drive the demand for safe and sustainable food, influencing agricultural practices and the integrity of
supply chains. This review analyzes current literature and practical frameworks to demonstrate how
consumer education serves as a linchpin within the broader food safety ecosystem, ultimately
supporting global sustainability objectives. The integration of modern technologies, such as blockchain
and RFID, can enhance food security and supply chain transparency, fostering a more sustainable food
system. This integration equips consumers with verifiable information concerning food provenance and
safety standards, influencing their purchasing decisions and encouraging responsible consumption
patterns. This proactive approach reinforces the principles of responsible consumption and production
by minimizing food waste through reduced spoilage. Moreover, a well-informed population is more
likely to adopt sustainable dietary patterns, which can lessen the environmental impact of food
production and decrease the incidence of diet-related diseases, thereby aligning with both health and
environmental sustainability objectives. This paper provides a thorough technical review of existing
literature, frameworks, and practical applications that highlight the critical nexus between consumer
education in food safety and the attainment of SDGs. The paper focuses on the synergistic effects of
consumer education on zero hunger, good health/well-being, and responsible consumption/production.
This review also addresses policy frameworks and legislative measures that support consumer
education initiatives, spotlighting successful case studies and identifying areas for further development
to achieve widespread food safety compliance and sustainability targets.

Keywords: SDG 2, SDG 3, SDG 12, Food Safety Culture, Consumer Education, Global Sustainability
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Abstract

Food security challenges in Africa are increasing due to rapid population growth, climate change,
declining land availability, and resilient pests and diseases. Genetically modified (GM) crops offer traits
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including pest resistance, herbicide tolerance, and improved nutritional quality. The adoption of GM
crops in Africa since 1996 has been slower than in other regions, primarily due to cultural biases,
biosafety concerns, and regulatory barriers. Only a few African countries, including South Africa, Nigeria,
Sudan, Ethiopia, Malawi, Eswatini, and Kenya, have commercialised GM crops like maize, cowpea,
soybean, and cotton, while numerous others are still in field trials or policy development stages.
Scientific evidence indicates benefits including reduced pesticide use, yield stability under biotic stress,
and enhanced farmer incomes; however, public distrust, ethical concerns, and political resistance
impede broader adoption. Recent advancements in genome editing, particularly CRISPR/Cas systems,
offer enhanced precision and public acceptance in crop improvement. This review assesses the status of
GM foods in Africa, including associated risks and benefits, regulatory challenges, consumer perceptions,
and their role in sustainable agriculture and the UN Sustainable Development Goals. It provides
valuable insights for the responsible adoption of GM crops specific to Africa's food security context.

DEVELOPMENT AND EVALUATION OF BIODEGRADABLE CHITOSAN-BASED COATINGS
PLASTICISEDWITH NATURAL OILS FOR SUSTAINABLE TOMATO PRESERVATION
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Abstract

Tomato (Solanum lycopersicum) is a highly perishable fruit with limited postharvest life due to rapid
physiological deterioration, moisture loss, and fungal contamination. Chitosan-based coatings are
promising in extending shelf life owing to their antimicrobial and biodegradable properties, which can
be modified by the type of plasticiser incorporated. This study investigated the effects of glycerol,
soybean oil, shea butter oil, and watermelon seed oil as plasticisers in chitosan coatings for tomato
preservation. Chitosan films were formulated with each plasticizer at varying concentrations and
evaluated for mechanical properties, water vapour transmission rate (WVTR), antifungal activity
against Aspergillus flavus and A. niger, and biodegradation under soil burial conditions. Mechanical
testing showed that natural oil–plasticised films exhibited significantly higher tensile strength and
elongation at break compared with glycerol-based films (p &lt; 0.05). Films plasticised with 0.8% shea
butter oil achieved the best balance between strength and flexibility, indicating superior suitability for
coating applications. The WVTR was lowest in films containing shea butter and soybean oil, suggesting
improved barrier properties to minimize water loss. Antifungal assays revealed that watermelon seed
oil (0.8%) and shea butter oil (0.8%) produced the strongest inhibitory effects, with MIC values of
0.0125µg/mL and fungicidal activity at 0.1 µg/mL. Conversely, glycerol films showed weaker antifungal
efficacy and higher WVTR. Soil burial tests indicated enhanced biodegradability of natural oil–
plasticised films, with shea butter oil films showing the highest weight loss (87.5% at 30 days), followed
by watermelon seed oil (72.7%), compared with only 24% degradation in glycerol films. These findings
demonstrate that natural oil plasticisers, particularly shea butter oil, markedly improve the functional,
antimicrobial, and environmental performance of chitosan coatings, offering an effective strategy for
extending tomato shelf life.

Keywords: Chitosan films, Tomato Preservation, Plasticisers, Antifungal Activities, Mechanical Strength
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Abstract

This study investigates the larvicidal activity and phytochemical studies of different fractions of extracts
of the leaves of the medicinal plant, Alstonia boonei De Wild (Apocyanaceae), against the fall armyworm,
Spodoptera frugiperda (Lepidoptera: Noctuidae). The crude extract of the plant was obtained through
the maceration method, followed by fractionation using the Kupchan scheme of fractionation using
three different solvents; Hexane, dichloromethane and ethyl acetate. Phytochemical analysis of each
fraction was performed and the fractions were later tested on the fall armyworm larvae through contact
toxicity at different concentrations. The experiment was carried out twice for reliability of results.
Phytochemical analysis revealed the presence of phytochemicals such as alkaloids, terpenoids,
flavonoids, steroids, tannins, glycosides and saponins. It was found out at the end of the experiment that,
hexane and dichloromethane fractions have significantly reduced survival rate of the larvae in a dose
dependent manner. The concentration that killed 50% of the larvae, LC50 and 90%, LC90 for the three
fractions were determined. The LC50 for hexane, dichloromethane and ethyl acetate fractions were
determined to be 20, 140 and 300 mg/mL respectively while the LC90 was determined to be 100, 600
and 700 mg/mL respectively. At the end of the experiment, we conclude that the leaf extracts of Alstonia
boonei de wild is toxic to fall armyworm by significantly reducing larval survival rate of the pest and
reducing the dependence on hazardous synthetic chemical pesticides.

Keywords: Alstonia Boonei De Wild, Spodoptera Frugiperda, Extract, Crude, Lethal, Synthetic Chemical
Pesticides, Hazardous.
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Abstract

Food safety and nutrition are essential for improving maternal health outcomes in Africa, where pre-
eclampsia is a leading cause of maternal and neonatal morbidity. Functional foods developed from safe,
locally available crops offer cost-effective strategies to complement medical management. This study
evaluated the nutritional properties of green cabbage-based diets and their effects on cardiovascular
parameters in pre-eclamptic rats, while underscoring the importance of food safety in developing
nutrition-sensitive interventions. Green cabbage (Brassica oleracea) flour was processed under safe
conditions, incorporated into snack formulations and analyzed for proximate composition and sensory
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quality. Thirty-five female Wistar rats were randomized into seven groups: control, pre-eclamptic,
cabbage-based diet, basal diet, and drug-treated groups. Cardiovascular parameters were assessed by
measuring serum creatine kinase (CK) and angiotensin-converting enzyme (ACE), markers of cardiac
and vascular function. Data were analyzed using ANOVA (p < 0.05). The cabbage-based diets showed
significantly higher ash (3.61 ± 0.24) and crude fibre (4.03 ± 0.02) contents, reflecting mineral density
and dietary fibre benefits. Rats fed with the cabbage-based diet had reduced serum CK and ACE
compared with untreated pre-eclamptic rats, indicating alleviation of cardiovascular stress and
improved vascular function. The protective effects were comparable to the reference anti-hypertensive
drug (Amlodipine), with the added advantage of being safe, food-based, and affordable especially for
underserved communities. This study demonstrated the cardio-protective potential of green cabbage
and highlights the value of functional foods within food safety systems to ensure that maternal nutrition
interventions are both safe and effective.

Keywords: Food Safety, Nutrition, Pre-Eclampsia, Cabbage, Functional Foods

THE OCCURRENCE OF ANTIBIOTIC-RESISTANT PATHOGENS IN READY-TO-EAT (RTE) DOG
MEATS CONSUMED IN GHANA

Martin Aduah1,*, Adamu Yusuf Kabiru2, Abubakar Asmau Niwoye2, and Frederick Adzitey3

1Africa Centre of Excellence for Mycotoxin and Food Safety, Federal University of Technology, Minna, Niger
State, Nigeria. 2Department of Biochemistry, Federal University of Technology, Minna, Niger State, Nigeria,
3Department of Animal Science, University for Development Studies, Tamale, Ghana.

*Corresponding Author: aduah.ac2117284@st.futminna.edu.ng

Abstract

Food handling after preparation is a critical control point in microbiological safety of ready-to-eat (RTE)
foods including RTE meats. This research assessed the occurrence of antibiotic-resistant pathogens in
RTE dog meats consumed in Ghana. A total of 150 swab samples of RTE dog meats were randomly
collected from joints located at Wiaga, Navrongo, and Bolgatanga. During the examination of the
samples, Escherichia coli and Salmonella enterica were identified and isolated according to the USA-
FDA Bacteriological Analytical Manual. The isolates were tested against nine commonly used antibiotics
to assess their susceptibility, following the Kirby-Bauer disc diffusion protocol, and the results were
interpreted based on the clinical and laboratory standards institute (CLSI) guidelines. All data were

analyzed using SPSS (version 20), and P˂0.05 was considered significant. The results showed that
averagely, the microbial load for the samples was unsatisfactory (1.36 × 108cfu/cm2) with the highest
found on samples from the Wiaga joints (2.48 × 108cfu/cm2) and the lowest at Bolgatanga (1.02 ×
108cfu/cm2). Also, the occurrence of Escherichia coli and Salmonella enterica was 22% (33/150) and
10% (15/150) respectively. The overall susceptibility results indicate that 33.33% of the E. coli isolates
were resistant, 30.64% intermediate resistant, and 36.03% susceptible. Also, for the Salmonella enterica
isolates, 25% were resistant, 32.59% intermediate resistant, and 42.22% susceptible. Isolates from
both pathogens exhibited multiple antibiotic resistance (MAR) with TecCnAzmTeSxtCCip and
TecAugCnAzmCip being the highest resistant patterns for Escherichia coli and Salmonella enterica
isolates respectively. It was observed that vendors ignored microbiological safety practices. The study
concludes that some grilled RTE dog meats consumed in Northern Ghana are contaminated with
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antibiotic-resistant pathogens; posing food safety and public health risks. This calls for policy
formulation to allow the veterinary services and the environmental health and sanitation departments
to conduct monitoring and surveillance on these meat types.

Keywords: Escherichia Coli, Salmonella Enterica, RTE Dog Meat, and Microbiological Safety.
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Abstract

The use of agro-industrial by-products such as cottonseed meal (CSM) has become increasingly
important in Nigeria due to the high cost and scarcity of conventional protein sources for livestock
feeding. While CSM is a rich source of protein, its safe utilization is limited by the presence of gossypol, a
toxic phenolic compound inherent in cotton plants, and aflatoxin B₁ (AFB₁), a potent mycotoxin
produced by Aspergillus species during post-harvest storage. This study, conducted in April 2025,
aimed to evaluate the concentrations of gossypol and AFB₁ in CSM obtained from feed mills in Northern
Nigeria and to assess their implications for feed safety and livestock health. A total of 20 samples were
collected from five feed mills (coded A–E), with four samples (each serving as a replicate) per mill.
Samples were ground, sieved, and analyzed at the Physical Chemistry Laboratory, Landmark University,
Omu-Aran, Kwara State. Results revealed gossypol concentrations ranging from 265 to 700 mg/kg, with
the highest level observed in Feed Mill A and the lowest in Feed Mill C. Aflatoxin B₁ concentrations
ranged from 10.30 to 17.50 ppb, with Feed Mill C recording the highest contamination and Feed Mill B
the lowest. While 18 samples were below the United States Food and Drug Administration (FDA)
maximum permissible level of 20 ppb for AFB₁ in dairy cattle, 14 samples from the five feed mills
exceeded the new ECOWAS regulatory threshold of 10 ppb (Regulation C/REG.4/05/2024). These
findings underscore the potential risks posed by gossypol and aflatoxin contamination in Nigerian feed
systems and highlight the need for responsible management and control, monitoring, detoxification
strategies, and farmer awareness. This study provides baseline data to guide regulatory authorities,
feed manufacturers, and livestock producers toward improving feed safety and ensuring sustainable
animal production in the region.

Keywords: Feed Safety, Anti-Nutritional Factors, Livestock Nutrition, Mycotoxin
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Abstract

Probiotics play vital roles in maintaining gut health and overall animal well-being, driving continuous
exploration of lactic acid bacteria (LAB) from diverse sources. This study examined the probiotic
properties and whole-genome profiles of LAB isolated from domesticated rabbit gut. Gastrointestinal
contents were cultured using the pour-plate method, and isolates were identified through conventional
techniques and 16S rRNA sequencing. Probiotic potential was assessed through tolerance, safety, and
antibacterial activity tests, while genome analysis confirmed functional and safety attributes. Three LAB
strains were identified: Enterococcus lactis UIADO22, E. lactis UIADO37, and Enterococcus hirae
UIADO30. All isolates were non-hemolytic, DNAse-negative, and tolerant to pH 2, maintaining viability
in simulated duodenal juice. None displayed antibiotic resistance, and their cell-free supernatants
inhibited pathogenic bacteria. Whole-genome sequencing revealed the absence of vancomycin
resistance and virulence genes (IS16, esp, hyl), confirming their safety. Probiotic potential was further
supported by genes encoding bacteriocins such as Enterolysin_A, Subtilosin_A, Enterocin_L50a/L50b,
Lanthionine synthetase, and Enterocin_P. Biosynthetic gene clusters for antimicrobial metabolites,
including cyclic-lactone autoinducers, Type III polyketide synthase, terpene precursors, sactipeptides,
RIPP-like peptides, and Lanthipeptide Class II, were also detected. Additional probiotic-associated
genes included those for stress resistance, DNA/protein repair, adhesion, and antipathogenic activity.
Overall, these rabbit-derived LAB isolates exhibit both in vitro and genomic characteristics of safe,
functional probiotics with strong antimicrobial potential. Their genetic and phenotypic traits highlight
them as promising candidates for probiotic applications in animal health.

Keywords: Probiotics, Lactic Acid Bacteria, Whole Genome Analysis, Rabbit Gut Microbiota
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Abstract

This study investigated the nutritional, functional, pasting, and sensory qualities of cookies produced
from cowpea–ginger flour blends as substitutes for wheat flour. Fresh cowpea and ginger were
processed into flour and incorporated into cookie formulations at varying ratios, with 100% wheat
flour as the control. Standard methods were used to determine proximate composition, functional and
pasting properties and sensory attributes. Cookies with cowpea–ginger blends contained significantly
higher protein, fat, ash and fibre than wheat cookies (p < 0.05), while Carbohydrate decreased.
Functional properties such as water absorption and swelling capacity varied significantly, indicating
improved hydration and binding in cowpea-based cookies. Pasting results showed lower peak viscosity
and setback values for cowpea flour samples, suggesting reduced retrogradation compared to wheat
flour. Sensory evaluation revealed that cookies made with 100% cowpea flour and 5 g ginger were most
acceptable to panelists, outperforming the wheat control. The use of cowpea and ginger nutritious,
locally available crops offers a safer, healthier alternative to wheat-based products. Ginger contributes
antimicrobial effects, while controlled processing ensures product safety and quality. These findings
highlight the potential of cowpea–ginger cookies to strengthen food safety systems, enhance nutrition,
and support public health while reducing dependence on wheat imports. Promoting such products
also creates opportunities for local trade competitiveness and economic growth.

Keywords: Cowpea Flour, Ginger, Food Safety, Nutrition, Sensory Quality

FOOD SAFETY SYSTEMS AND NUTRITION

Alberts Vilakazi L

Corresponding Author: leobuhle64@gmail.com

Abstract

Food safety is a crucial public health issue with far-reaching implications that go beyond preventing
foodborne illness. It is a complex, multi-faceted topic that involves various interconnected systems and
challenges. Effective food safety systems are a cornerstone of public health. These systems, which
include regulations, inspection protocols, and best practices, ensure food is not only safe but also
maintains its nutritional value. Contaminated or poorly handled food can lead to a vicious cycle of
disease and malnutrition, particularly affecting vulnerable populations like children. By safeguarding
food from farm to table, these systems protect nutrients and contribute to overall health. Climate
change and environmental hazards pose new and escalating threats to food safety. Rising temperatures
can increase the survival and proliferation of pathogens and mycotoxins in food crops. Extreme weather
events like floods and droughts can contaminate food sources and disrupt supply chains. Addressing
these threats requires a proactive approach, including new technologies for monitoring and forecasting,
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and the development of more resilient food systems. The human element is essential to food safety.
Workforce development is vital for building a skilled and knowledgeable workforce capable of
implementing and enforcing safety standards. This effort must be inclusive and consider gender. In
many societies, women play a disproportionate role in food production, preparation, and handling.
Empowering them with education and training in food safety practices can significantly improve health
outcomes at the household and community levels. A strong food safety culture is built on shared values
and behaviors that prioritize safety. This culture extends from producers and manufacturers to the
general public. Consumer education is key to this. By raising awareness about proper food handling,
storage, and cooking, consumers can become active participants in preventing foodborne illness. This
shared responsibility helps create a safer food environment for everyone. Investing in food safety is a
smart economic decision. Unsafe food leads to significant financial losses, including healthcare costs,
lost productivity, and disruptions to trade. For low- and middle-income countries, the economic burden
can be staggering. Conversely, a robust food safety system builds consumer trust, opens up new market
opportunities, and ultimately contributes to a more stable and prosperous economy.

ENABLING FOOD SAFETY IN SOMALIA: INTEGRATING PUBLIC HEALTH, NUTRITION, CLIMATE
RESILIENCE, WORKFORCE DEVELOPMENT, CONSUMER AWARENESS, AND ECONOMICS

Abdulrashed Mohammed

Corresponding Author: kabacade20@gmail.com

Abstract

Food safety is the pillar of market competitiveness, public health, and sustainable development in
Somalia. Though Somali institutions are striving to restore them and build a stronger agri-food industry
for it, poor infrastructure, limited consumer awareness, new climate threats, and limited investments in
resilient food systems continue to occupy the agenda's center stage. This paper offers a comprehensive
vision of food safety in Somalia by bringing together six essential dimensions: public health, nutrition,
environmental resilience, labor capacity, consumer culture, and economic sustainability. First, food
safety has been given priority as a public health issue due to the high burden of food borne
disease and its effect on vulnerable populations. Second, the interconnection between food safety
systems and nutrition is emphasized, particularly in avoidance of under nutrition and food insecurity
through access to safe, nutrient-dense foods. Third, the article continues to narrate on how
environmental hazards such as frequent droughts, floods, and water contamination threaten Somalia's
food safety and security. Fourth, it emphasizes the role of human capital development in food safety
facilities through gender sensitization and youth empowerment as forces behind innovation, inspection,
and food system resilience. Fifth, consumer awareness and education are analyzed as main components
in developing a food safety culture, trust, and good decision-making among Somali communities and
households. Finally, the economics of food safety are discussed, highlighting in particular the manner in
which standards, certification, and quality infrastructure investment will contribute to improving
Somalia's competitiveness, increasing livestock and fisheries trade, and opening regional and
international market access. Through the convergence of these six dimensions, the article advocates for
harmonized policies, institutional alignment, and creative solutions to drive Somali food safety forward.
Building the nation's food systems from this integrated perspective is central not only to healthier
people but also to sustainable development, food security, and climate and market resilience.
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THE IMPACT OF FOOD SAFETY STANDARDS REQUIREMENTS IN THE HORTICULTURE
MARKET IN TANZANIA.
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Definition of an abbreviation
i. TAHA-Tanzanian Horticulture Association
ii. TBS-Tanzania Bureau of Standards
iii. The GLOBAL GAP standard is an internationally recognized certification for Good Agricultural
Practices that verifies producers&#39; commitment to food safety, worker health and safety, and
environmental sustainability in agriculture, aquaculture, and floriculture
iv. BRC stands for British Retail Consortium. In 2003, this professional association of distributors set a
specific standard for better food safety and the control of food products
v. SMETA- stands for SEDEX Members Ethical Trade Audit, a widely recognized social audit
methodology that assesses a company&#39;s supply chain for responsible business practices

Abstract

Tanzania’s horticulture sub-sector is growing rapidly and has increasingly become one of the major
contributors to the agricultural sector, with an annual average growth of 11 per cent, which is two
times the annual overall growth rate of agriculture. Currently, the sector employs 4.5 million farmers,
comprised of both large-scale and small-scale, of which the majority are women and youth (Msafiri
&amp; Mwombela, 2021). TAHA work with the Government of Tanzania, development partners, and the
private sector to promote and transform the Food Safety Standards in the flowers, fruits, vegetables,
and spices, and TAHA established the Commercial Division, comprising subsidiaries, TAHAFRESH
Handling Ltd and Greencert LTD, to simplify the availability of standard certificates such as GLOBAL
GAP, BRC, SMETA. With a focus on the efficient handling of perishable products, this division enables
stakeholders to access markets reliably and affordably. These divisions provide a holistic approach and
ensure horticulture continues to grow and flourish. However, the Food standards and certification in
Tanzania have significant implications for public health, market access, and economic development.
Moreover, the regulatory framework promotes safety and quality; its full impact is complicated by
challenges in implementation, especially in the traditional food market. To access the national and
international market in Tanzania, we recommend supporting the already established certification body,
such as Greencert LTD, to deliver the training targeting horticulture stakeholders and harmonising
fragmented laws, empowering enforcement bodies, and increasing public awareness.

FOOD SAFETY AWARENESS AND PRACTICES AMONG CASSAVA TRADERS AND PROCESSORS IN
NIGERIA: EVIDENCE FOR POLICY ACTION

Mercy Funke Salami 1, Ibukun James Olaoye 2,Mesay Yami Gurmu 2, Titilayo Falade 2

1 Department of Agricultural Economics and Farm Management, Faculty of Agriculture, P.M.B. 1515,
University of Ilorin, Kwara State, Nigeria
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Abstract

Weak enforcement of food safety standards poses serious risks to public health and the competitiveness
of Nigeria’s cassava value chain, despite its centrality to food security and rural livelihoods. Addressing
these risks requires a clear understanding of current practices and the challenges faced by cassava
traders and processors. We therefore examined food safety practices, identified development
opportunities, and analyzed priority needs of cassava traders and processors in Anambra, Benue, and
Oyo States using a cross-sectional mixed-methods design. A three-stage sampling procedure was used
to select 1,638 traders and processors. Survey data from these respondents were complemented with
qualitative insights from 41 focus group discussions involving 274 participants. Data were analyzed
using descriptive statistics, semantic differential scales, and qualitative content analysis. Our findings
reveal that only 33.52% of the respondents reported regular water testing. Only 12.15% of the
respondents were engaged in water treatments like filtering and boiling, 62.88% of them do not adopt
any water treatment measures. Cleaning practices were relatively strong, with 82.42% regularly
cleaning surfaces and 74.91% cleaning tools after every use. However, regulatory awareness and
compliance were weak. For instance, only 12.94% were familiar with food safety regulations, and just
5.68% held relevant certifications. Capacity gaps were evident, as 72.47% of respondents had never
attended food safety training; however, 84.25% of the respondents indicated a willingness to
participate if such training were available. Training on food safety standards (80.22%), Access to clean
water (71.67%), and access to improved storage and processing facilities (76.37%) were identified as
priority needs. Our study uniquely links micro-level hygiene behaviours with broader regulatory and
infrastructural gaps. Hence, we recommend that policy actions should focus on scaling training and
certification, improving water access, investing in basic infrastructure, and embedding food safety
regulations to reduce risks, protect public health, and strengthen market readiness.

Keywords: Cassava, Food Safety, Water Quality, Hygiene, Training

IMPACT OF DIFFERENT DRYING METHODS ON ANTINUTRIENTS AND SENSORY PROPERTIES OF
OKOHO (Cissus populnea) ROOT FLOUR AS A SOUP THICKENER

Okakpu, K. G., Okakpu, C. J., Ugochukwu, C. M., Obasi, N. E. and Onwuka, G. I.

Department of Food Science and Technology, Michael Okpara University of Agriculture Umudike, Abia
State, Nigeria.

Corresponding Author’s email: kasiegeraldine@mail.com

Abstract

Okoho (Cissus populnea), an underutilized mucilaginous plant traditionally used to prepare draw soup
in Nigeria, is facing processing and preservation challenges. This study evaluated the effect of different
drying methods on the antinutritional composition and sensory attributes of Okoho root flour soups,
with the aim of determining safe consumption levels and improving consumer acceptability. Fresh
Okoho roots gotten from a farm, were processed into flours after drying, using oven drying (ODF),
cabinet drying (CDF), and solar drying (SDF) methods. An undried sample (OKR) served as control. The
flour samples were analyzed for antinutrients such as phytate, oxalate, alkaloids, saponins, and tannins.
Nigerian draw soups prepared from the flours were subjected to sensory evaluation. The result of the
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antinutrients showed that the phytate content ranged from 1.85 to 0.67 mg/100 g, oxalate (0.58 to 0.05
mg/100 g), alkaloids (1.25 to 0.91 mg/100 g), saponins (5.52 to 1.38 mg/100 g; and tannins (2.17 to
0.72 mg/100 g). All values obtained were within safe regulatory limits for food consumption. Sensory
evaluation showed that soups prepared from CDF and ODF flours were most preferred in terms of taste
and appearance. Oven drying was most effective in reducing the quantity of the antinutrients present by
63.8% for phytate, 91.4% for oxalate, 27.2% for alkaloids, 75.0% for saponins, and 66.8% for tannins;
while preserving desirable sensory qualities. This supports their suitability for processing and safe
consumption. This study provides scientific evidence to enhance the utilization of Okoho as a functional
and culturally relevant food gum.

Keywords: Okoho, Antinutrient, Soup Thickener, Safe Consumption, Consumer Acceptability
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Abstract
Abstract

Aflatoxin contamination in staple foods represents a major public health concern in sub- Saharan Africa,
contributing significantly to liver cancer, child growth impairment, and productivity losses. Melon seeds
(Citrullus colocynthis) are widely consumed in Nigeria, yet comprehensive aflatoxin surveillance is
lacking. This study conducted an integrated spatio- temporal assessment of aflatoxin contamination
across six Nigerian states (Oyo, Ekiti, Nasarawa, Kogi, Kwara, and the Federal Capital Territory).
Composite samples were collected from both formal and informal markets during wet and dry seasons.
Fungal isolates were identified using culture-based methods, and aflatoxin B₁ and B₂ concentrations
were quantified by high-performance liquid chromatography. Spatial statistics including Moran’s I
autocorrelation, kernel density estimation, and Getis-Ord Gi* hotspot analysis were applied to detect
clustering patterns. Results revealed significant hotspots in Oyo and Ekiti states, with wet-season
contamination levels frequently exceeding international maximum limits. Aspergillus flavus and
Rhizopus oryzae dominated the fungal contaminants. Generalized linear models demonstrated that
relative humidity, fungal load, and storage practices strongly influenced contamination variability.
Probabilistic risk assessment using Monte Carlo simulations projected elevated lifetime cancer risks for
both adults and children in high-exposure scenarios. This is the first multi-market, spatio-temporal
study of aflatoxin in Nigerian melon seeds. Findings emphasize the urgent need for targeted food safety
interventions, improved storage infrastructure, and integration of aflatoxin surveillance into Nigeria’s
public health and food safety systems. The evidence provided can guide national monitoring
frameworks and policy reforms to reduce mycotoxin-related disease burdens in Africa.
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FROM TRAINING TO TRANSFORMATION: SCALING AGROECOLOGY FOR A RESILIENT EASTERN
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Abstract

Declining soil fertility, insect pests and diseases are major drivers of food insecurity in Eastern and
Central Africa (EAC). Crop losses associated with biotic factors reach up to 100% in staple crops like
maize, cassava, potato, sweet potato and banana among others. While chemical pesticides have been a
conventional solution, their improper and widespread use has led to farreaching environmental and
health consequences. In response, Association for Strengthening Agricultural Research in Eastern and
Central Africa (ASARECA) in collaboration with the National Agricultural Research Organization
(NARO), Kenya Marine and Fisheries Research Institute (KMFRI) and other partner organizations
organized a workshop that brought together farmers, researchers, and entrepreneurs from Uganda,
Tanzania, Kenya, Cameroon, Burundi, and Rwanda. The primary objective was to enhance the capacity
of youth and women farmers in applying biological and organic technologies to address critical
challenges such as soil degradation, pest infestations, and climate change impacts. The training
combined theoretical presentations with hands-on field demonstrations, covering core topics including
the principles of agroecology and regenerative agriculture, Integrated Pest Management (IPM)
frameworks, agroforestry, apiculture, and innovative practices. The immediate impact of the training
was shown by the practical scalability of the lessons demonstrated by the participants at their home
countries. To further support agroecological approaches, ECA governments and partners are urged to
institutionalize the approaches into national agricultural policies and extension systems, easing organic
certification, and increasing investments in capacity building and research. Additionally, strengthening
multi-stakeholder collaboration and promoting market access for agroecological products were fronted
as a viable pathway of building agricultural resilience in EAC.

Keywords: Agroecology, Policies, Collaboration, Climate Change

58



THE NEXUS OF FOOD SAFETY, WILDLIFE PROTECTION, AND RESPONSIBLE TOURISM

Idowu-Mogaji, Grace O., Ojo, Samson O., Adeleke, Adeolu M. And Oluga, Shammah M.

Wildlife and Ecotourism Management University of Ibadan

Corresponding Author’s email address: olugashammahmofifoluwa@gmail.com

Abstract

Food safety, wildlife protection, responsible tourism, and their interrelationship constitute a pressing
challenge confronting the contemporary global tourism sector. With the consistent increase in
international travel, the interrelationships among these three have gained visibility and significance.
Conventional approaches treating these domains as discrete entities have been inadequate in managing
the multifaceted challenges inherent in their convergence. The tourism sector faces various challenges,
including zoonotic disease risks linked to food consumption, inadequate safety standards at tourist
locations, a poor understanding of the connection between tourism food practices and wildlife
conservation, and the vulnerability of communities reliant on tourism to external disruptions.
Systematic literature review methodology was adopted in analysis of existing research to comprehend
the intricate relationships among the three domains. Emerging technologies demonstrate considerable
potential for enhancing food safety monitoring within tourism contexts. Growing tourist awareness
regarding sustainability concerns creates market demand for responsible tourism practices.
Nevertheless, substantial deficiencies exist within regulatory frameworks governing these intersections,
with current approaches frequently lacking integrated perspectives required to address systemic
challenges effectively. The research identifies considerable capacity development requirements across
multiple stakeholder groups, while tourism-dependent communities experience significant
vulnerabilities at the convergence of food security, environmental protection, and economic
sustainability. The research demonstrates fundamental interdependence among these domains, sharing
common environmental foundations and generating cascading effects across all areas. Ecosystem health
is the foundational platform supporting all three domains simultaneously. The recommendations focus
on creating integrated policy frameworks, fostering multi-stakeholder collaboration, investing in
technological solutions for monitoring, developing capacity building programs, prioritizing
interdisciplinary research, establishing industry certification systems, empowering local communities
in decision-making, and creating crisis preparedness plans. Evidence of success includes commitment
from stakeholders, sufficient financial resources, and attention to local contexts.

Keywords: Food Safety. Responsible Tourism, Wildlife Protection, Ecosystem Health, Innovative
Approaches
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Abstract

Law and policy are essential for societal functioning, ensuring security, social order, and fairness
through established rules. They safeguard individual rights and foster economic stability. In Nigeria,
food safety laws are vital yet inadequately leveraged to protect public health, primarily due to
regulatory fragmentation and enforcement challenges. This study reviews the Nigerian food safety
framework, focusing on its effectiveness in curbing foodborne illnesses using qualitative and mixed-
methods analysis. Despite legislative advancements like the National Food Safety and Quality Bill
(2022), enforcement remains hindered by institutional overlap, limited capacity at local levels, and
pervasive informal markets. Innovations such as digital traceability and community engagement show
promise but require scaling supported by political commitment and resource allocation. The findings
emphasize the need for harmonized multi-agency coordination, capacity building, and integration of
international food safety standards tailored to Nigeria’s socio-cultural context. Enhancing public
awareness and infrastructure investment, especially in vulnerable regions with high poverty and food
insecurity rates, are critical to reducing foodborne disease burden. This review offers policy
recommendations aimed at reinforcing Nigeria's food safety governance, which could enhance health
outcomes, economic productivity, and the resilience of the food system. Key suggestions include
improved multi-agency coordination, capacity building, and compliance with international standards,
heightened public awareness, and infrastructure investment to reduce foodborne disease risks.

Keywords: Food Policy, Food Safety Laws.
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Abstract

Ensuring food safety and protecting consumers remain critical challenges in Nigeria, aggravated by
infrastructural limitations, fragmented regulatory oversight, and widespread informal food markets.
This review explores the transformative potential of integrating computer science and artificial
intelligence (AI) in enhancing Nigeria’s food safety systems and consumer protection frameworks.
Drawing on a comprehensive analysis of recent advances in AI technologies, regulatory practices, and
contextual challenges, this study synthesizes current knowledge and identifies pathways for sustainable
regulatory innovation and risk mitigation. Findings highlight successes in AI applications such as
predictive analytics, IoT-enabled monitoring, and block-chain for traceability, alongside persistent
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barriers including technological infrastructure gaps, data privacy concerns, and capacity deficiencies.
The paper concludes by recommending a multi-sectoral, context-sensitive approach emphasizing
infrastructure investment, ethical AI governance, and stakeholder collaboration to realize the full
benefits of AI-driven food safety interventions in Nigeria.

Keywords: Infrastructural-limitations, Traceability, Food-safety
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Abstract

Ecotourism is a rapidly growing segment of sustainable tourism which is travel to natural areas that
safeguards the environment and benefits local communities’ economy. Incorporating ecotourism with
food safety is an attempt to enhance hospitality levels and promote sustainable eco-destination
management. The aim of this study is to investigate synergies, examine how safe food systems enhances
value in tourist experience, reduces environmental pressure, and enhances economic resilience. The
underlying problem is the mismatch between food safety legislation and ecotourism growth,
particularly in nations like Nigeria, where fragmentation of policy, rural region infrastructure
deficiencies, and knowledge shortages of tourists and food handlers cause rising levels of contamination
and foodborne diseases, having negative effects on destination image and long-term sustainability.
Reason behind integrating such is that it may increase freshness through local sourcing, minimize
wastage, and acquire the trust of tourists, thus transforming hospitality into the pillar of overall
sustainability. Using an interdisciplinary approach, the study synthesizes concepts from tourism,
environmental, public health, and sustainable development literature through stakeholder theory, case
studies (Galápagos and Nigerian sites), thematic analysis, and quantitative modeling to consider how
reduced supply chains, seasonal purchasing, and HACCP procedures minimize risk of contamination but
maximize green and healthy operations. Key results refer to benefits such as increased tourist
satisfaction, eco-destination competitiveness, local well-being, and sustainable local food systems, and
drawbacks such as limited funding, lack of skills, and fragmented knowledge in vulnerable ecosystems.
Through pairing ecotourism with food safety policies, a promising path towards sustainable, socio-
economically viable tourism exists. National policies guiding eco-destinations’ hospitality is suggested
to be developed, investment in rural clean water and power infrastructure is implemented, community-
based training programs are initiated, and cross-stakeholder coordination is encouraged to bridge gaps,
make stakeholders more competitive, and offer resilient, positive results for all stakeholders.

Keywords: Ecotourism, Contamination, Hospitality, Eco-destination
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Abstract

Cola nuts are widely consumed nuts in West Africa, most especially Nigeria. Consumers are reluctant to
discard fairly mouldy nuts due to the perceived benefits accrued to it. The ingestion of these mouldy
nuts results in health and food safety implications to the consumers. The present study analyzes data on
the presence and concentration of various Penicillium secondary metabolites in three different cola
varieties namely C. nitida, C. acuminata and C. verticillata. A total of eight Penicillium secondary
metabolites levels were assessed under five storage materials of HDPE, leaf, jute, paper, and plastic. The
profile includes Norparuvlenone which is specific to C. acuminata in the range of 121.89-205.52µg/kg
for all the storage materials. Methylmitorubin (0.20-132.14 µg/kg) was common to all varieties while
Chanoclavine was found in Cola acuminata in trace amount of 2.95 µg/kg on HDPE, Citrinin was specific
to Cola verticillata at 394.90 µg/kg, Rugulovasine-A was common to all the varieties with highest
concentration found on Cola verticillata at 244.28 µg/kg and 3.82 µg/kg on Cola acuminata,
Deoxygerfelin was common to all the varieties and the storage materials, highest concentration was
found on Cola acuminata (889.10 µg/kg) and the lowest on Cola nitida (1.38 µg/kg). Quinolactacin-A
was found in trace concentration in the range of 4.38 µg/kg-0.42 µg/kg. Of all the Penicillium secondary
metabolite identified, Terragine had the highest concentration. Although it was present on Cola
acuminata and Cola nitida only with the former having the highest value of 24912.0 µg/kg in HDPE and
the latter with 614.40 µg/kg in the plastic storage. The findings from this analysis underscore the
critical relationship between storage conditions, cola varieties, and the production of Penicillium
secondary metabolites in cola nuts. These results demonstrate the interactions of cola variety and
storage material in understanding Penicilluim secondary metabolite production in minimizing
mycotoxin risks.

Keywords: Storage, Penicillium, Cola Nuts, Mouldy, Secondary Metabolites
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Abstract

Assessing the transformation of food systems across African countries is important for advancing
sustainability and economic growth. However, measuring progress remains challenging because of the
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complexity of indicators and the lack of standardized, objective metrics. Existing composite indices
often rely on arbitrary weightings that can introduce bias and obscure genuine performance patterns.
To address this problem, we introduce a data-driven framework that applies dimensionality reduction
and clustering techniques to a country–indicator matrix derived from CAADP Biennial Review
benchmarks, coded in binary form (on track = 1, off track = 0). Principal Component Analysis (PCA) was
employed to reduce the dimensionality of the dataset by identifying principal components that reflect
countries' broad progress across domains such as agricultural innovation, market integration, nutrition
outcomes, environmental sustainability, or governance capacity. Multiple Correspondence Analysis
(MCA), which is well-suited to binary data, is also used to help reveal patterns of similarity between
countries based on their shared transformation characteristics, offering additional insight that may not
be fully captured by PCA. Validation results showed a perfect correlation between PCA and MCA
outputs (r = 1.00) and a silhouette score of 0.89 across clustering solutions, confirming both cohesion
within clusters and strong separation between groups. Unsupervised learning methods (k-means and
hierarchical clustering) revealed three distinct transformation profiles: (i) leaders such as Mauritius,
Namibia, and Botswana, consistently meeting multiple benchmarks; (ii) emerging performers, with
mixed but improving outcomes; and (iii) lagging countries, characterized by overlapping constraints
across domains. These clusters highlight common structural challenges, including limited governance
capacity and uneven progress in agricultural innovation and market integration. Overall, the approach
offers a replicable and objective framework for monitoring food system transformation in alignment
with the goals of CAADP and Agenda 2063.

Keywords: Food System Transformation, Africa, Dimensionality Reduction (PCA, MCA), Unsupervised
Clustering (Kmeans, Hierarchical), CAADP Benchmarks
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Abstract

The COVID-19 pandemic period was characterised by noteworthy shifts in dietary patterns, including a
marked increase in the consumption of spices. This trend was largely influenced by widespread, yet
scientifically unsubstantiated, beliefs regarding their antiviral potential, and neglecting their safety
impact factors, which are essential in ensuring public health and preventing foodborne risks. Hence,
this research was aimed at investigating the microbiological quality of dried spices and ascertaining
their antimicrobial properties against some pathogens. Nineteen (19) dried spices (ginger, turmeric and
cinnamon) obtained from local and supermarkets were subjected to microbiological quality.
Laboratory-prepared spices serve as control. The antimicrobial efficacy of the spices, qualitative
aflatoxin production in Aspergillus spp. and heavy metals detection were also investigated. One hundred
and eight (108) microorganisms were isolated and identified, of which 83 were bacteria and 25 were
fungi. They belong to the genera Aeromonas (1), Bacillus (46), Citrobacter (1), Corynebacterium (2),
Enterobacter (1), Escherichia (1), Klebsiella (8), Pseudomonas (2), Salmonella (2), Shigella (3),
Staphylococcus (12), Streptococcus (1), Vibrio (3), Aspergillus (22) and Rhizopus (3). The local-market
spices had the highest contamination level with Staphylococcus aureus, Corynebacterium spp., members
of the Enterobacteriaceae family, Aspergillus spp. and Rhizopus spp. The supermarket spices had

63

mailto:ta.awotundun@acu.edu.ng


‘Salmonella spp., Pseudomonas spp., Aspergillus spp. and Rhizopus spp. while only Bacillus spp. was
isolated from the laboratory-prepared spices. Laboratory-prepared and supermarket ginger and
cinnamon extracts had antibacterial activity against Staphylococcus aureus, while cinnamon extracts
from supermarkets showed antifungal activity against Aspergillus spp. Aflatoxin production was
detected in Aspergillus flavus TSL2 and Aspergillus niger CAL1 obtained from supermarket turmeric and
local market cinnamon, respectively. All samples from this study had heavy metal concentrations below
the maximum permissible limit. The occurrence of microbial and toxigenic contamination in
commercial spices is of public health concern. Hence, maintenance of good manufacturing practices
during processing is recommended.

Keywords: Dried Spices, Contamination, Antimicrobial, Heavy Metals, Microbiological Quality.
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Abstract

There is increasing interest in plant-based functional beverages as alternatives to high-calorie,
carbonated drinks. Such products enriched with plant extracts and bioactive molecules are valued for
their antioxidative, anti-inflammatory, and antimicrobial properties. This study evaluated the mineral
composition and phytochemicals of cocoa beverages fortified with date and ginger. A control sample
(C100, 100% cocoa) was compared with formulations containing 80% cocoa and varying proportions of
date and ginger: C80G20 (80% cocoa and 20% ginger); C80D20 (80% cocoa and 20% dates);
C80G10D10 (80% cocoa, 10% ginger and 10% dates); C80D15G5 (80% cocoa, 15% dates and 5%
ginger); C80D5G15 (80% cocoa, 5% dates and 15%) ginger. Phytochemical analysis revealed significant
increase (p<0.05) in Flavonoids (2.47-7.98mg/100g), Steroids (5.94-6.3789mg/100g), Phenols (0.79-
1.0089mg/100g), and Glycosides (4.00-7.2489mg/100g) in all formulated samples relative to the
control. Mineral composition also increased significantly (p<0.05), with potassium (12.80–14.60
mg/100 g), magnesium (8.40–9.90 mg/100 g), copper (0.70–1.11 mg/100 g),
iron (1.40–2.80 mg/100 g), and zinc (0.30–0.90 mg/100 g) showing notable improvement. These
findings suggest that fortifying cocoa beverages with date and ginger enhances their nutritional
concentration with C80G10D10 recommended due to its enhanced phytochemical and mineral profile.

Keywords: Functional Beverage, Bioactive Molecules, Fortification, Cocoa, Ginger, Date
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Abstract

Various types of highly valued food and medicinal products are produced from Hibiscus sabdariffa in
different parts of the world. In Nigeria, the calyces of this plant are processed into a refreshing non-
alcoholic beverage known as Zobo. Moringa leave is also known to have a lot of nutritional benefits.
Moringa is also known to be very rich in essential nutrients. This study evaluates some properties of
Hibiscus sabdariffa (zobo) blended with dried Moringa oleifera leaf powder. Zobo drink was prepared
by hot water extraction, and the resulting juice was blended with varying ratios of moringa powder (0-
50%) The proximate composition, physicochemical, microbiological, and sensory qualities of the
formulations were analyzed using established standard analytical procedures. Results obtained
revealed that Zobo fortified with higher concentrations of moringa contained significantly higher
protein (7.18–15.72%), vitamin A (1.16-2.67ug/100g) and vitamin C (3.52-9.39mg/100g) levels. The
pH ranged from 2.87 to 3.19 while total soluble solids were between 5.33 and 6.15 Brix. Increasing
moringa concentration led to higher pH and lower titratable acidity were, indicating lower acidity with
increasing levels of moringa powder concentration. Mineral analysis indicated varying levels of
magnesium (0.25 - 0.31), iron (1.86-2.69), there was increase in selected phytochemical component like
saponin (0.24 - 0.52mg/ml) and phytate (0.15- 0.32mg/ml). Microbial counts ranged between 7.5×10⁵
and 3.7×10⁵cfu/ml, with sample with equal amounts (50:50) showing the lowest microbial load.
Sensory evaluation indicated hath the sample containing the least amount of moringa (95:5) was the
most acceptable to the panelists. The results of this study suggested that incorporation of moringa leaf
powder into zobo drink could be an effective means of improving quality attributes of zobo drink. This
research therefore, showed that combination of roselle extract of H.sabdariffawith moringa leaf powder
has the potential to improve the nutritional quality of both the extract and the resulting beverage in
terms of protein, vitamins and mineral contents. The sensory attribute of samples with higher moringa
could be improved by the addition of an appropriate sweetening agent.

Keywords: Hibiscus sabdariffa (zobo), Moringa oleifera, Fortification, Physicochemical, Sensory
Properties.
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Abstract

Foodborne diseases remain a major public health and socioeconomic development challenge in Africa,
with fragmented food safety systems limiting effective preparedness and response. Despite recurring

65



outbreaks, few countries have frameworks that integrate governance, surveillance, laboratory capacity,
and risk communication. A mixed-methods study was conducted using structured questionnaires with
both closed- and open-ended items, complemented by key informant interviews, across eight African
countries (Nigeria, Egypt, Ghana, Kenya, Ethiopia, Uganda, Cameroon, and South Africa). Respondents
included regulators, public health professionals, food business operators, academics, development
partners, and the general public (n = 1,259). Thematic analysis identified institutional and operational
patterns, which were triangulated with desk review findings and benchmarked against international
frameworks (FAO/WHO FSEM, WHO JEE, Ghana’s FoSERP). Eight recurrent themes were identified:
industry compliance and SOPs, coordination and governance, surveillance and data, human resources
and training, laboratory capacity, risk communication, funding and logistics, and One Health/laboratory
networks. Five systemic gaps emerged consistently: fragmented governance, under-resourced
surveillance, uneven laboratory capacity, limited training, and inadequate financing. Country-specific
emphases reflected contextual differences, for example, Nigeria stressed coordination, South Africa
emphasized compliance and communication, Ethiopia highlighted laboratory capacity, and Uganda
noted emerging One Health integration. Triangulation confirmed alignment between stakeholder
perceptions and documentary evidence, while benchmarking underscored gaps in operationalizing
global frameworks. Food safety emergency systems in Africa remain only partially functional,
constrained by institutional and capacity deficits. Strengthening requires codified legal authority,
institutionalized rapid risk assessment, accredited laboratories, continuous workforce training,
simulation exercises, and proactive communication. These findings provide a robust evidence base for
national reforms, regional collaboration, and context-sensitive adaptation of global frameworks to
enhance resilience and safeguard health, trade, and livelihoods.

Keywords: Food Safety, Emergency Response, Africa, Governance, Surveillance
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Abstract

Snacking has come to stay since the advent and departure of Covid-19 as most people seek for
convenience meals at the touch of a button from the comfort of their homes. Nigeria is blessed with
numerous underutilized crops with immense health benefits. One of which is amaranth - a nutrient-rich
pseudo-cereal known for its high protein content, particularly lysine—an essential amino acid often
lacking in cereal grains. It is also high in dietary fibre of about 16 – 27% of which 30 – 40% is soluble
fibre. Fibres have been positively implicated in aiding digestibility, regulation of blood glucose levels
and control LDL cholesterol which ultimately prevents the onset of cardiovascular diseases. This study
evaluated the dietary fibre content of a breakfast meal produced from amaranth with inclusion of
soybeans and the result compared with an existing commercial product known for high fibre. The
developed breakfast meal (NAD) recorded a total dietary fibre of 13.50%±0.03, Insoluble dietary fibre
of 4.28%±0.02 and soluble dietary fibre of 9.27%±0.02. The recorded values for the commercial high
fibre meal (CNS) were 12.55%±0.10, 5.25%±0.04 and 7.33%±0.01 for total, insoluble and soluble
dietary fibre respectively. This results show that the developed breakfast meal ranked better in terms of
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dietary fibre content than the commercial sample. This is largely due to the fact that the commercial
sample was produced predominantly from wheat while the developed sample was produced from
blends of amaranth and soybeans which is largely higher in dietary fibre than wheat. Dietary fibre
decreases the risks of type-2 diabetes, cardiovascular diseases and colon cancer by reducing the
digestion and absorption of macronutrients and decreasing the contact time of carcinogens within the
intestinal lumen. Dietary fibre also useful in preventing and treating obesity and lowers blood glucose
thus reducing future risk of cardiovascular ailments.

Keywords: Dietary Fibre, Amaranth Seed, Cardiovascular, Breakfast Meal, Blood Glucose.
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Abstract

Gelatin, a protein food ingredient obtained by thermal denaturation of collagen, and has been widely
used in the food and pharmaceutical industries. Penaeus notialis shell is a potential source of raw
material for gelatin production, addressing environmental, economic, and social concerns. However,
research shows limited work has been done on crustaceans and its extraction process despite its
bioactive component. Hence, the aims of study is to determine the effect of acetic acid at varied
concentration on demineralization, extraction temperature and time of gelatin produced from Penaeus
notialis shell. Gelatin was achieved through the process of hydrolyzing the raw material by soaking in
acetic acid solvent at 3%, 5% and 9%, extraction temperature (50 °C, 60 °C and 70 °C) and time (3hrs,
6hrs and 9hrs) respectively. The result of the highest yield were recorded and 16.16% yield was
obtained at 5% concentration of acetic acid at 36hrs demineralization process time, 60°C and 6hrs
extraction temperature and time. The highest yield of extracted gelatin was characterized for its
physiochemical parameters and analyzed for moisture content (4.68%), ash content (0.95%), protein
content (30.77%), pH (7.38), melting point (153°C), and viscosity (3.80cp). All parameter except
protein meets the recommendation standard in the industry. Fourier Transform Infra-Red (FTIR) was
used to indicate the presence of gelatin functional group in the extracted sample. C=O groups at
wavenumbers of (1602.76cm-1), C-H (1528.21 cm-1), N–H and O–H (3492.52 cm-1), N-H blending/C-N
Stretching (1341.84 cm-1). These results show that Penaeus notialis shell can be attempt as a potential
alternative raw material for gelatin production.

Key words: Gelatin, Acetic acid, Penaeus notialis Shell
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Abstract

Smoking and drying of fish are traditional methods of processing fish in Nigeria. Poor level of sanitation
and hygiene during fish processing and storage can lead to poor quality products. Fungal contamination
of dry fish have been reported to be the major cause of spoilage, public health hazard and can lead to
economic losses. Mycotoxins are toxic secondary metabolites produced by some fungi species such as
Aspergillus, Penicillum and Fusarium spp. This study was carried out to serve as a preliminary study on
the level of awareness of mycotoxin among fishmongers in a Lagos market. A structured questionnaire
was administered on 40 fishmongers at Oyingbo market to evaluate their knowledge of mycotoxins and
moulds in dry fish. Fish samples were also bought from the market and analyzed for the presence of
moulds. The study revealed that only few of the respondents had experienced fungal contamination in
their products (5%) while the entire fishmongers were not aware of mycotoxin contamination in fish
and its associated health risk. Though most of the respondents reported that they don’t experience
fungi contamination and there were no visible signs of mould growth on the fish samples, moulds such
as the the genera Aspergillus, Fusarium, Rhizopus, Penicillium, Trichoderma and yeasts were still
isolated from some of the samples obtained from the market. It is therefore recommended that there
should be more awareness creation on the health implications of fungal and mycotoxin contamination
of fish products among fishmongers and consumers.

Keywords: Aflatoxigenic Moulds, Dry Fish, Oyingbo Market, Mycotoxin Awareness
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Abstract

Heavy metals (HMs) bioaccumulation in aquatic environments possess serious risk to the environment
and public health particularly in areas where runoff from industry and agriculture is present. Most HMs
in fish ponds promote the development and spread of antibiotic resistance in bacteria. This study
investigates the health risk implication of heavy metals in multiple antibiotic resistance (MAR) bacteria
isolated from Clarias gariepinus in some selected fish ponds. Bacteria were isolated from twenty Clarias
gariepinus organs collected from fish ponds. Biofilm formation (Qualitative and quantitative),
antibiotics susceptibility test (Kirby-Bauer disc diffusion) and detection of heavy metals was quantified
using Atomic Absorption Spectrophotometry (AAS) was done on the biofilm-producers. Bacteria with
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the most prevailing MAR were further molecularly characterized and antibiotic resistance genes was
determined via 16S rRNA primer. A total of 92 bacteria were isolated from the fish organs: Citrobacter
diversus (31.5%), Escherichia coli (24%), Klebsiella sp. (21.7%), Enterobacter sp. (9.9%) Clostridium sp.
(9.9%), and Enterococcus sp. 3(3.2%) with Escherichia coli 23, Klebsiella sp 11 and Enterococcus sp. 01
producing high biofilm. The MAR index of the bacteria ranged from 0.00 – 0.89 with Escherichia coli 23,
Klebsiella sp. 11 and Enterococcus sp. 01 having high MAR index between 0.7 – 0.89. Klebsiella sp. 11
show high level of heavy metals with (23.19 – 16.22 ppm), Lead (1.11 – 0.26 ppm), cadmium (0.00 –
0.500 ppm), Nickel (0.13 – 0.33 ppm) and cobalt (2.95 – 0.72 ppm) revealing significant
bioaccumulation. Molecular identification revealed Escherichia coli and Klebsiella pneumonia with
closet accession number of PV715894 and PV715892 respectively. Resistance genes present include
erB, gyrB, and blaTEM but absence of CTX and VanA. The result indicates significant occurrence of
bacterial population in organs of fish with high incidence of heavy metals and resistance genes above
the world Health Organization (WHO) standard. This study highlights the need for regulatory
authorities to enforce and implement strategies to reduce industrial pollution, agricultural runoff and
contaminated feeds in pond water.

Keywords: Heavy metals, Biofilm, Bioaccumulation, Antibiotics, Fish organs
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Abstract

Maize is a vital staple in Nigeria, but its safety is frequently compromised by fungal invasion and
aflatoxin contamination, primarily from toxigenic Aspergillus flavus. Traditional detection methods,
though accurate, are labor-intensive and require laboratory facilities. This study explored the potential
of artificial intelligence as a rapid, non-invasive screening tool. A machine learning classification model
was developed using Google Teachable Machine and trained with images of good and bad maize kernels.
The model classified a representative maize sample with 21% probability as good maize and 79%
probability as bad maize, indicating a strong likelihood of contamination or quality deterioration.
Scientifically, this reflects the model’s ability to capture visual biomarkers such as discoloration, kernel
shriveling, and surface damage features often associated with fungal colonization. While not a
substitute for microbiological and aflatoxin assays, this approach provides a valuable pre-screening
step. Integrating machine learning with laboratory validation enhances food safety strategies and offers
a sustainable tool for aflatoxin risk management in staple crops. By quantifying these visual differences,
the machine learning approach demonstrates potential as a non-invasive tool for real-time maize
quality assessment.

Keywords:Maize, Machine Learning, Teachable Machine, Food Safety, Aflatoxin, Aspergillus flavus
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Abstract

The growing demand for functional, lactose-free dairy alternatives has stimulated research into plant-
based yoghurts enriched with bioactive ingredients. This study investigated the production and quality
evaluation of yoghurt made from almond (Prunus dulcis) milk enriched with varying levels of ginger
(Zingiber officinale) powder (0–10%). Standardized methods were used to assess proximate
composition, mineral content, microbial quality, and sensory attributes. Moisture (80.73–84.79%),
crude protein (4.45–5.45%), crude fat (4.00–4.73%), fiber (0.30–0.97%), ash (1.15–1.86%), and
carbohydrate (3.56–7.83%) contents varied significantly (p<0.05) across formulations. Mineral analysis
showed appreciable calcium (62.50–82.50 mg/100g), magnesium (12.50–22.50 mg/100g), sodium
(67.50–97.50 mg/100g), phosphorus (42.50–62.50 mg/100g), iron (2.56–2.95 mg/100g), and zinc
(0.01–0.05 mg/100g) levels, indicating good nutritional potential. Microbial analysis revealed total
viable counts ranging from 132×10² to 203×10² CFU/ml, with no coliforms detected; fungal counts
ranged from 36×10² to 95×10² CFU/ml, within acceptable safety limits. Predominant isolates were
Bacillus spp., Pseudomonas spp., Aspergillus spp., and Rhizopus spp. Sensory evaluation by 50 panelists
indicated no significant differences (p>0.05) in colour, taste, flavour, mouthfeel, and overall
acceptability among samples. However, yoghurt enriched with 2.5% ginger achieved the highest
consumer preference, whereas higher ginger concentrations reduced acceptability. The study provides
a basis for developing innovative functional plant-based yoghurts to address nutritional and health
needs in lactose-intolerant and health-conscious populations.
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Abstract

Non-communicable diseases (NCDs) are caused by dyslipidaemia brought on by a high-fat diet (HFD),
but synthetic lipid-lowering medications have drawbacks and are expensive. Trema orientalis has long
been utilised because it contains antioxidant and hypolipidemic phytochemicals like flavonoids and
tannins. Using both in vitro and in vivo indicators, this study examines the potential of a crude ethanol
extract of T. orientalis (CETO) stem bark to restore normalcy to dyslipidaemia caused by a high-fat diet.
From Bode Market in Ibadan, fresh stem bark of Trema orientalis was purchased, verified at the
University of Ibadan Herbarium, air-dried, ground up, and extracted using ethanol. The hypolipidemic
and antioxidant properties of CETO were assessed both in vivo and in vitro (total flavonoid
concentration -TFC, total phenolic content -TPC, total antioxidant capacity-TAC, DPPH, FRAP). In vivo,
five groups (n=5) of HFD-fed male Wistar rats were randomly assigned: normal control (Group A), HFD
control (Group B), HFD + rosuvastatin (5 mg/kg), HFD + 25 mg/kg CETO (Group D), and HFD + 50
mg/kg CETO (Group E). Lipid peroxidation (MDA), antioxidant enzymes (GSH-Px, CAT, SOD), serum
lipids (TC, TG, HDL-C, LDL-C), and body weight were among the data evaluated. Data were analysed
using descriptive statistics and ANOVA at α0.05. In vitro, CETO contained significantly higher total
flavonoid content (TFC: 42.4 ± 3.6 mg QE/g) and total phenolic content, with strong scavenging activity
against DPPH (IC₅₀: 32.8 µg/mL), significant total antioxidant capacity (TAC: 15.6 ± 0.8 µmol AAE/g),
and reducing power in the FRAP assay (31.2 ± 0.4 µmol Fe²⁺/g). In vivo, body weight gain was greater
in HFD controls (Group B: 117.3 ± 4.5 g) than normal controls (Group A: 88.6 ± 2.8 g), while treatment
with rosuvastatin and CETO reduced weight gain (Groups C–E: 78.7 ± 1.9 g, 65.2 ± 1.1 g, 62.8 ± 0.6 g,
respectively). Compared with Group B, CETO lowered serum TC (38%), TG (35%), LDL-C (41%) and
increased HDL-C (+46%) (p < 0.05). Hepatic MDA was elevated in Group B but significantly reduced by
rosuvastatin (3.9 ± 0.3) and CETO (25 mg/kg: 4.2 ± 0.2; 50 mg/kg: 3.6 ± 0.3). Antioxidant enzyme
activities decreased in Group B (SOD: 41.2 ± 2.6; CAT: 23.4 ± 1.9; GSH-Px: 18.7 ± 1.4 U/mg protein) but
were markedly elevated by CETO (SOD: +72%, CAT: +64%, GSH-Px: +69% vs. Group B, p < 0.05). Due to
its antioxidant capability, CETO significantly reduced oxidative stress and restored lipid balance in HFD-
fed rats, demonstrating hypolipidemic action. These results demonstrate Trema orientalis's dual-use
potential as a natural food safety preservative and as a phytochemical-rich extract with medicinal
promise against dyslipidaemia. Its incorporation into food and health systems could enhance food
quality, lessen the impact of non-communicable diseases, and promote sustainable trade and health
programs in Africa.

Keywords: Trema Orientalis, High-Fat Diet (HFD), Hypolipidemic Activity, Antioxidant Enzymes, Lipid
Peroxidation
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Abstract

Tiger nut (Cyperus esculentus) is a popular and highly nutritious tuber in Nigeria that has the potential
to be developed into a shelf-stable commercial health drink, as a means of addressing food nutrition
concerns across Africa. However, the natural beverage extracted from it has poor shelf life, posing
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significant quality and safety problems. Hence, the goal of this study was to evaluate the effect of
pasteurization and enzyme treatment on the storage stability of tiger nut milk under cold storage
conditions. Two samples were assessed, pasteurized enzyme-treated tiger nut milk and unpasteurized
tiger nut milk (control). The samples were stored at refrigeration (4oC) and frozen (-18oC) conditions
for 9 days. Both samples were evaluated for physicochemical [Brix, pH, TTA, color], microbiological
[total bacteria, coliform, yeast, and E.coli], and sensory properties using a 20-member panel. Results
show that the pH of the Tiger nut milk samples decreased from 7.38 to 5.82(TGM pasteurized and
enzyme-treated), and from 7.16 to 5.75(control) during refrigerated storage. During frozen storage, pH
decreased from 7.38 to 6.04 (TGM pasteurized and enzyme-treated), and from 7.16 to 5.94 (control).
The TTA of the refrigerated TGM increased from 0.07% to 0.15% (TGM pasteurized and enzyme-
treated) and from 0.04 to 0.16% (control). The TTA of the frozen TGM samples increased from 0.007 to
0.008% (TGM pasteurized and enzyme-treated), and from 0.004 to 0.008% (control). Both refrigerated
and frozen storage conditions inhibited the growth of identified prevalent pathogenic microorganisms
[Escherichia coli, Staphylococcus aureus, Bacillus spp, Enterobaccilus spp, Klebsiella, and Pseudomonas
spp] up to Day 3 of storage, while the control sample showed the growth of pathogenic microorganisms
from Day 1. The pasteurized enzyme-treated TGM under cold storage is better and safer for
consumption during a period of 9 days.

AFLATOXIN CONTAMINATION IN NIGERIAN FOOD AND FEEDS: CHALLENGES AND FOOD
TECHNOLOGY SOLUTIONS

Oyebanji Toluwalase Elizabeth, Yahaya Mahmud Baba, Damola Jamiu Adeoye

University of Ibadan, Nigeria

Corresponding Author:toluwalasheoyebanji@gmail.com

Abstract

The contamination of food and feed by toxic fungi remains a major issue in Nigeria. The mold species
Aspergillus, Penicillium and Rhizopus commonly infect various foods but Aspergillus section Flavi species
which generate aflatoxins represent the most critical ones. The mycotoxin Aflatoxin B1 (AFB1) stands
out as the most toxic and prevalent among these substances because it has proven links to liver cancer
and child growth restriction and cellular defect. Prevalence studies have indicated that 30% to 70% of
food and feed samples from Nigeria are afflicted with aflatoxigenic fungi, with in some instances AFB1
concentrations exceeding the NAFDAC permitted limit of 20µg/kg. The two prevalent products
susceptible to contamination are groundnuts and corn with A. flavus are the most common species
identified in these products. According to studies, exposure to long-term aflatoxin results to higher
degrees of liver cancer and growth challenges in children. These fungi retards warm, moist areas,
successfully contaminating groundnuts, corns, sorghum, and other staples, and hence the tropical
regions are exceedingly susceptible to contamination. Despite the various interventions put in place
over the years, the prevalence of contamination remains alarmingly high, essentially owing to poor
postharvest management, high moisture levels, and weak regulatory enforcement. The research
evaluates ongoing aflatoxin management difficulties in Nigeria through an analysis of environmental
changes and inadequate regulatory oversight and insufficient farmer education. The paper examines
food technology solutions which include HACCP-based monitoring systems and hermetic storage
solutions and atoxigenic A. flavus biological control agents and rapid detection systems for early
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intervention. The research investigates two new technologies which show promise for aflatoxin control:
nanotechnology-based packaging solutions and enzymatic detoxification systems. The implementation
of technological innovations in food safety systems together with policy adjustments and public
education programs will minimize contamination threats while protecting consumer well-being and
improving Nigerian agricultural exports in worldwide markets.

Keywords: Aflatoxin B1, Food Safety, Post-harvest Management, Biological Control, Nigeria.

MICROBIOLOGICAL SAFETY OFMOSA, A STREET VENDED SNACKS IN ABEOKUTA, OGUN STATE,
NIGERIA

Adeniran, O.E, Kazeem, B .B and Olaoye, B
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Corresponding author: adeniranoe@funaab.edu.ng. 08067000469

Abstract

The increasing consumption of street vended ready-to-eat foods such as mosa is largely due to their
taste appeal and perceived nutritional value. However, these foods can serve as potential vehicle for the
transmission of pathogenic microorganisms. This study assessed the microbiological quality of mosa
snacks vended across ten locations in Abeokuta, Nigeria. Microbiological safety indicators (aerobic plate
count and Escherichia coli) and pathogens (Staphylococcus aureus, and Salmonella spp.) were
enumerated and isolated from the samples. The isolates were characterized and identified using
standard methods. The result shows that Aerobic plate, Escherichia coli, Staphylococcus aureus, and
Salmonella spp counts ranged from 4.50 × 10³ to 29.4 × 104, 0 to 46.4 × 10⁷, 0 to 58.87 × 10⁵ and 0 to
89.9 ×106 cfu/ml respectively. Further tests confirms the presence of Salmonella sp in samples
collected from Camp and Olodo Towns in levels above acceptable limits while samples from Fajol,
Osiele, Obantoko, Panseke, Sapon, Lafenwa and Itoku are clean of Salmonella. Camp, Olodo, Fajol, Osiele,
Obantoko, are contaminated with Staphylococcus sp above the acceptable limits while samples from
Panseke,,Sapon, Lafenwa, and Itoku were not contaminated. E. coli in Obantoko, Panseke, Sapon,
Lafenwa , Lafenwa and Itoku samples were in low levels & within acceptable limit, While Camp, Olodo,
Fajol and Osiele are contaminated above the acceptable limit. PCA shows High level of bacterial
contamination above acceptable limit in all the samples. Furthermore, characterization and
identification of cultures from APC plates revealed the presence of several pathogens which includes
Proteus sp.(30%), Pseudomonas sp (10%), E coli (15%), Enterobacter sp (15%) enterococcus sp (5%),
Klebsiella (5%) and Staphylococcus (25%). Mosa samples from vendors within the selected towns were
contaminated with pathogens beyond the acceptable limits and some also were contaminated with
microbiological safety indicators.

Keywords: Mosa Snack, Vendor, Microbiological Safety, Pathogens, Indicator Microbes

73



EMBEDDEDWATER QUALITY CONTROL ANDMONITORING SYSTEMS FOR SAFE CATFISH
FARMING IN NIGERIA.

Olugbuyi O E1, Olajide O1, Afolayan O. A2 and Abiodun-Solanke A.O2

1Federal University of Technology, Akure
2Federal College of Fisheries and Marine Technology, Victoria Island. Lagos

Corresponding author: kofoworolatonia@gmail.com

Abstract​

Catfish farming is a crucial component of aquaculture in Nigeria, yet its productivity and sustainability
are often hampered by poor water quality management. Uncontrolled fluctuations in parameters lead to
fish stress, disease outbreaks, reduced growth rates and ultimately, significant economic losses. Current
monitoring practices, often relying on manual sampling and chemical test kits, are labour-intensive,
prone to delays and lack the continuous real-time data necessary for proactive intervention. This study
proposes the design, development and implementation of an embedded water quality control and
monitoring system to enhance safety and efficiency in Nigerian catfish farms. The system utilizes a
network of low-cost, robust sensors interfaced with a microcontroller. It performs continuous, real-
time data acquisition and logging. The core innovation lies in the integration of a feedback control loop,
which automatically triggers actuators such as aerators when Dissolved Oxygen drops below a critical
threshold or water pumps for partial water exchange when ammonia levels spike maintaining optimal
conditions for the fish. Data is transmitted wirelessly to a cloud-based platform, enabling farmers to
monitor conditions remotely via a mobile application or web interface and receive instant alerts for
critical changes. The system's predictive capabilities, based on data trends allow for timely preventive
measures. This embedded system offers a cost-effective, scalable and data-driven solution, promising to
minimize fish mortality, maximize feed conversion ratio and ultimately ensure the safety and
profitability of catfish farming operations in Nigeria.

Keywords: Internet of Things (IoT), Control, Monitoring and Aquaculture

AFLATOXINS AND HEAVYMETALS IN GINGER: CAN PROBIOTICS BE A REMEDY?

Lydia Ibrahim 1,4, Kolawole Banwo 1,4, Valery Pierre Sinda-Kemdoum2, Rousseau Djouaka 3,
Titilayo D.O. Falade4*
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Abstract

Zingiber officinale (ginger) is a high-value crop with significant nutritional benefits, but it is susceptible
to food hazards, including aflatoxins and heavy metals. In Nigeria, fifty-one ginger samples collected
along the value chain in Kaduna state and 44 samples obtained from markets in Oyo state were
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analysed for aflatoxins and heavy metals. High-Performance Thin Layer Chromatography (HPTLC) and
Metallizer HM 3000 were used to determine the concentrations of aflatoxins (B1, B2, G1 and G2) and
heavy metals (mercury, cadmium, lead, copper, zinc, and chromium). The samples contained detectable
levels of aflatoxins and heavy metals. Fifty percentage and 100 % of the samples from Kaduna and Oyo
States respectively contained aflatoxins. Mercury concentrations exceeded the permissible limit of 0.1
ppm (according to the European Commission regulations) and lead was detected in 43% and 0.05%
samples respectively. As lactic acid bacteria have been employed to produce ginger beer, and other
beverages made from ginger, we explored the use of probiotics as a remedy for aflatoxins.
Lactiplantibacillus plantarum ATCC 8014 (LP) and Lactobacillus helveticus ATCC 15009 (LH) were
inoculated on aflatoxin-spiked ginger. LP and LH reduced total aflatoxin concentrations by 34% and
36 % respectively after 48-h and by 52% for both probiotics after 120-h treatments. The results
indicated that these probiotics when used alone or together at the end of 120 hours detoxified
aflatoxins in ginger. The study highlights the incidence to multiple toxicants with health and economic
implications and the capability of probiotics to manage aflatoxins in already contaminated ginger.

Keywords: Ginger, Aflatoxins, Heavy Metals, Probiotics, Food Hazards.
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Abstract

Residues of synthetic pyrethroids, cypermethrin, permethrin, and deltamethrin can contaminate cereals,
legumes and soils in their production areas where there is improper use or overuse. In Benin, these
insecticides are widely used, often indiscriminately, raising concerns over environmental persistence
and food contamination. Mycotoxins such as aflatoxins, also frequently contaminate staple foods in the
tropics. These contaminants pose food safety risks and can constitute public health risks. This study
aims to understand knowledge, attitudes and practices with respect to aflatoxin and pesticide residue
management through questionnaire administration among Ketou farmers. Eight focus group
discussions have been conducted in Ketou, the fifth agro-ecological zone (ZAE, V) of Benin.
Questionnaires were administered after ethical clearance, and data were collected on demographic
profiles, grain preferences, awareness about aflatoxin and pesticide residue management. Principal
Component Analysis (PCA) performed with RStudio revealed that there is no surveillance of pesticide
usage in the community. Over 95% of farmers are unaware of aflatoxins contamination in maize and
legume grain and its management (including specifically with regards to the use of Aflasafe,
Trichoderma and PICS bags). Also, over 90% of participants banalize the pesticides residues effects for
both planted crops and human health. These preliminaries suggest an urgent need for targeted farmer
training, stricter regulation of pesticide use, and broader adoption of integrated management strategies
to reduce pesticide residue and mycotoxin hazards in Ketou’s maize and legume grain systems.
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Keywords: Pesticide Residue, Aflatoxin, Maize, Groundnut, Soil.

COOKING, CHEMICAL AND SENSORY PROPERTIES OF RICE VARIETIES FROM THREE (3) AGRO
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Abstract

This study aims to evaluate the cooking, chemical and sensory properties of Rice Varieties from three
agro ecological zones (South-East, North-Central and North-West) in Nigeria. Kano, Niger and Ebonyi
States were identified to represent the three Agro ecological zones. Rice varieties: Faros 44, 52 and 60
were then purchased directly from the Agricultural development centers from these ecological zones,
and subjected to evaluation of cooking, chemical and sensory properties. Findings from this work
indicate that amylopectin contents ranged from 69.80 – 78.68% with Faros 44 from Niger recording the
highest amylopectin contents. The lowest amylopectin content was recorded by Faro 44 from Ebonyi.
Amylose content ranged from 21.32 (Faro 44 from Niger) – 30.12 % (faro 44 from Ebonyi). No major
differences were observed in the cooking properties of the rice varieties. There were no major
variations in the acceptability of tenderness and stickiness, with the exception of Faro 60 from Niger
which recorded score of 5.85 for acceptability of stickiness. Faro 44 from Ebonyi scored the highest
(8.30) in terms of overall acceptability while Faro 60 from Kano recorded the lowest (5.85) overall
acceptability rating. Samples from Ebonyi were generally preferred by the panelists over the samples
from Niger and Kano. Analysis of variance revealed that zone, variety, and interactive effect of zone and
variety, had significant (P<0.05) effect on the parameters evaluated. Findings from this study suggest
that ecological zones and varietal differences have significant (P<0.05) impact on the quality attributes
of the rice.

Keywords: Agro-Ecological Zones, Nigeria, Cooking Properties, Sensory Properties, Rice Varieties

FENCING LANDS TO ENHANCE CLIMATE CHANGE RESILIENCE.
FrankWesonga

African Alliance for Health Research Economic Development from Research Department, Kenya

Abstract

Kenya is a food insecure country, weather patterns are drastically changing and people are losing
livelihoods and earnings when their lands dry, water for domestic supply lacks and livestock die further
frustrating livelihoods of the poor. This paper briefly discusses Fencing of lands as prerequisite to
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biodiversity protection and faster water retention mechanism, through tree planting, enhancing CO2
sequestration as trees. The paper examines county level data. The research employed both qualitative
and quantitative approaches of research. The data was composed by questionnaires and key informants.
The research paper targeted small holder farmers, women and youth and the general community at
large. The study used random sampling to select the study themes. Extreme change in precipitation was
a major cause of crop failure. The majority of small holder farmers cited loss of crop as a result of
climate change due to the variability of precipitation .And this group cited precipitation as a major
cause of crop failure. Discussion Fencing was introduced in four farms. This helped prevent soil erosion
and increased land productivity. It was observed that fencing created a microclimate in the said farms.
The study findings demonstrated that climate change has been a real challenge in Kenya. Farmers
affirmed that vagaries of climate change were real and this was confirmed by persistent droughts, dried
boreholes, crop failure and change in temperature, increased pests and diseases. Loss of livestock as a
result of droughts was reported as a result of climate change.

Keywords: Climate Change, Fencing, Livelihoods, Kenya

EXPLORING THE DETERMINANTS OF HOUSEHOLD DIETARY DIVERSITY DURING THE COVID-19
LOCKDOWN IN NIGERIA: A POISSON REGRESSION APPROACH
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Abstract

The COVID-19 pandemic is quite different from prior pandemics, as it endangered people’s means of
livelihood and the impact was felt globally. This study explored how the pandemic has affected
household dietary diversity in Nigeria. The study employed household dietary diversity analysis and
Poisson regression to analyze 1,026 household data collected through self-completed questionnaire
during the COVID-19 lockdown in Nigeria. The result of the analysis shows that, before the COVID-19
lockdown, only 3.51% of the respondents falls in the category of low dietary-diverse households but
was increased by 48.34% during the COVID-19 lockdown period. The regression estimates of the
factors influencing the dietary diversity of households before COVID-19 shows that, marital status,
years of schooling, farming as primary occupation, farm ownership, household size, and per capita
income before COVID-19 are the significant factors. Similarly, sex of respondent, marital status, farming
as primary occupation, credit accessibility, number of dependants, per capita income before COVID-19,
and savings before COVID-19 were found to significantly influence the dietary diversity of households
during the COVID-19 lockdown. Based on the findings from the study, we recommend households
should be encouraged to embrace cultivating family gardens and saving of money, so as to be self-food
sufficient in the face of pandemics and improve household food security.

Keywords: COVID-19, Lockdown, Household Dietary Diversity, Poisson Regression
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NUTRITIONAL GRAIN QUALITY EVALUATION OF IMPORTED AND IMPROVED RICE VARIETIES IN
THE GAMBIA
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Abstract

The investigation evaluated the grain quality of six imported rice brands compared with six improved
varieties. Chemical parameters such as protein, amylose, gelatinous, cooking time, stickiness etc, were
evaluated. Basmati rice recorded the highest percentage mean for protein 9.73 % and Barabara the
lowest 8.13% among the imported. However, all the improved varieties score a higher mean of
percentage for protein, amylose, gelatinization temperature, and cooking time at 11.34 %, 18.92 %,
76.02 %, and 22.89 % respectively. Hardness, and water intake ratio among other parameters, were
also determined. The study results showed significant differences (p < 0:05) in all parameters studied
between the imported rice brand and the improved varieties. Even though the imported brands are
more consumed nationwide due to easy accessibility. The improved varieties had an overall higher
nutrient level than the imported rice. Thus, serious awareness creation is needed to promote local
production and breeding programs and formulate sound decision-making on rice importation.

Keywords: Rice, Grain Quality, Nutrition, Amylose

QUALITY CHARACTERISTICS OF FIBER - RICH BISCUITS PRODUCED FROM BLENDS OF MALTED
WHITE SORGHUM, BAMBARA GROUND NUT AND TIGER-NUT FLOUR
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Abstract

This study was carried out to determine the quality characteristics of fiber - rich biscuits produced from
blends of malted white sorghum (MWS), bambara groundnut (BGN) and tiger nut flour (TNF). The
blends were used to produce biscuit at different ratios (100% MWS; 90% MWS , 5% BGN , 5% TNF;
80% MWS , 10% BGN , 10% TNF; 80% MWS ,15% BGN ,5% TNF and 70% MWS , 20% BGN ,10 TNF).
Biscuit produced were analyzed for proximate, mineral, dietary fibre, antinutrient, and sensory
properties. The result revealed that the crude fiber ranged from 2.38 to 29.42%, Soluble dietary fibre
ranged from 1.32 to 6.74%. The study shows significant increase in the fiber composition of the biscuit
with an increase in BGN and TN incorporation. Biscuit from 70% MWS: 20% BGN:10%TNF had the
highest score for its overall acceptability and compared favourably with 100% malted white sorghum
biscuit.
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Keywords: Fibre-Rich Biscuit, Dietary Fibre, Malted Sorghum, Tiger-Nut, Consumer Acceptability

RAINWATER AS A RESERVOIR FOR ANTIBIOTIC-RESISTANT BACTERIA: AN UNNOTICED
ENVIRONMENTAL AND FOOD SAFETY THREAT
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Abstract

Rainwater, traditionally regarded as a pristine water source, is increasingly recognised as a reservoir
for antibiotic-resistant bacteria (ARB), posing significant yet underexplored risks to both
environmental and food safety. As rainwater interacts with contaminated urban, agricultural, and
natural surfaces, it accumulates diverse microbial populations, including antibiotic-resistant pathogens
and resistance genes. The widespread use and improper disposal of antibiotics in healthcare, livestock
farming, and wastewater systems accelerate the emergence and dissemination of ARB into the
atmosphere and subsequently into rainwater through aerosolisation. Upon deposition, rainwater can
contaminate surface water bodies, crops, and soil, creating pathways for human and animal exposure,
especially in regions where rainwater is harvested for domestic or agricultural use. This hidden route of
resistance gene dissemination threatens the effectiveness of current antibiotic therapies and
complicates microbial risk management in food production and public health. Current monitoring and
regulatory frameworks often overlook rainwater as a transmission medium, highlighting an urgent
need for integrated surveillance, advanced metagenomic techniques, and global policy responses.

Keywords: Rainwater, Antibiotic-Resistant Bacteria, Environmental Transmission, Food Safety, One
Health

ASSESSMENT OF MICROBIAL CONTAMINANTS AND THEIR MULTIDRUG RESISTANCE PATTERNS
IN RETAIL MAYONNAISE SAMPLES SOLD IN ABEOKUTAMETROPOLIS, OGUN STATE
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Abstract

Mayonnaise, a widely consumed condiment, can serve as a medium for the proliferation of pathogenic
and spoilage microorganisms if handled or stored improperly. This study assessed the microbial quality
and antibiotic resistance patterns of bacterial isolates from mayonnaise samples retailed in Abeokuta,
Ogun State. A total of eleven (11) mayonnaise samples were bought collected from local retail outlets in

79

about:blank


Abeokuta metropolis. Standard microbiological procedures were employed for the isolation,
identification, and characterization of microorganisms. Selective and differential media were used for
microbial culture, while morphological, Gram, spore, capsule staining, and biochemical tests were
conducted to identify isolates. Fungal isolates were characterized using lactophenol cotton blue staining.
Antibiotic susceptibility testing of bacterial isolates was performed using the Kirby-Bauer disk diffusion
method, and results were interpreted according to Clinical and Laboratory Standards Institute (CLSI)
guidelines. A total of 11 microorganisms were isolated, including Escherichia coli, Shigella spp.,
Salmonella enterica, Klebsiella spp., Clostridium botulinum, Clostridium perfringens, Lactobacillus spp.,
Enterococcus faecalis, and Candida albicans. The highest total plate count was observed in samples from
street vendors. Antibiotic resistance profiling revealed multidrug resistance in most bacterial isolates,
with E. coli, Klebsiella spp., and Enterococcus spp. exhibiting resistance to all ten antibiotics tested,
including Rocephin, Ciprofloxacin, Streptomycin, Septrin, and Amoxicillin. The Multiple Antibiotic
Resistance (MAR) index of several isolates exceeded 0.5, indicating high-risk contamination sources.
The presence of pathogenic and multidrug-resistant bacteria in commercially available mayonnaise
indicates potential public health risks, particularly in regions with weak regulatory oversight. Improved
hygiene practices, regulatory enforcement, and public awareness are necessary to mitigate the risks
associated with the consumption of contaminated condiments.

Keywords: Mayonnaise, Microbial Contamination, Antibiotic Resistance, Multidrug Resistance,
Escherichia Coli, Clostridium Botulinum
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Abstract

Fish is a primary and affordable source of animal protein that is highly susceptible to spoilage through
tissue decomposition, microbial activityand the development of rancidity. Fish begins to deteriorate
immediately after being removed from the water, which leads to significant post-harvest losses. To
combat these losses, fish preservation is essential. Historically, synthetic chemicals have been used for
preservation, but concerns over their safety and negative consumer feedback have prompted a move
towards natural alternatives. This study aimed to compare the effects of essential oils (EOs) from
turmeric, ginger and orange peels as natural preservatives on the shelf life of smoked catfish. The EOs
were chosen for their known antimicrobial and antioxidant properties. The research was conducted in a
laboratory at the Nigerian Institute of Oceanography and Marine Research (NIOMR), where fresh
African catfish were smoked and then treated with different concentrations of the essential oils. The
treated fish samples were stored at ambient temperature (25°C) for eight weeks. The results showed
that ginger essential oil was the most effective preservative among the three, demonstrating the
greatest potential for extending the shelf life of smoked-dried fish during storage. This finding suggests
a simple, cost-effective, healthier and safer method for preserving fish, especially for developing
countries.
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Abstract

Suya, a spiced, roasted beef delicacy prominent in West African street food culture, is a major protein
source and income generator. However, inconsistent processing methods often lead to variable product
quality, waste, and reduced consumer trust. This study investigates the effect of marination and heat
source on instrumental colour attributes lightness (L*), redness (a*), and yellowness (b*) as critical
indicators of product quality and visual appeal, with implications for sustainable food processing. Seven
processing variations were examined; marinated and unmarinated suya roasted using charcoal,
firewood, and gas grilling, alongside a survey reference control (SRC). Results showed that unmarinated
grill produced the highest L value (32.67), indicating a brighter and more appealing product, while
unmarinated charcoal-roasted suya exhibited the lowest (L) value (20.11), signifying darker and
potentially over-processed meat. Redness (a), a marker of Maillard reaction and consumer attractive
browning, peaked in marinated charcoal roasted and unmarinated grilled samples. Meanwhile,
yellowness (b) was highest in the unmarinated grill (15.81), suggesting higher caramelization or lipid
interaction due to intense dry heat. The study reveals that marination contributes to moderated
browning, while grilling, especially without marination, enhances lightness and colour saturation,
making it a viable low-emission, fuel-efficient alternative to charcoal and firewood methods, these
findings highlight that processing techniques play a crucial role in determining the visual quality of suya,
which directly affects consumer perception and preference. To improve the visual appeal of suya,
producers should prioritize processing methods that enhance brightness, redness, and yellowness, as
seen in the Unmarinated grill and Marinated charcoal samples. Since colour is a key factor in consumer
attraction, adopting such methods can significantly boost the product’s marketability. It is also
recommended that suya processors standardize colour-friendly techniques to ensure consistent and
attractive appearance across batches.

IMPACT OF PROCESSING AND HANDLING PRACTICES ON THE MICROBIAL LOAD OF SUYA AND ITS
COMPONENTS

Okochi, D. N1, Adegoke, A. F2, Atayese , A. O. 3 andKajihausa, O.E2

1World Bank Africa Centre of Excellence in Agricultural Development and Sustainable Environment
(CEADESE),2Department of Food Science and Technology
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Suya, a traditional West African spiced, roasted meat, is a popular and accessible source of animal
protein. However, the safety and sustainability of its processing methods remain a growing concern.
This study critically evaluates the microbial quality of beef suya produced under varying traditional
methods, alongside related processing components such as spices and subdivided suya portions. Total
viable bacterial and fungal loads were assessed across raw, marinated, and unmarinated samples to
understand the implication of contamination using standard laboratory procedures. Raw meat samples
recorded the highest microbial loads (5.20 × 10⁵ CFU/g bacteria; 3.7 × 10³ CFU/g fungi), underscoring
the need for effective heat application. Notably, the marinated charcoal-roasted suya (MRC) exhibited
the lowest microbial counts (0.07 × 10⁵ CFU/g bacteria; 0.1 × 10³ CFU/g fungi), reflecting the
antimicrobial benefits of marination and optimized roasting. In contrast, samples from vendors (e.g.,
survey reference suya with spice and onion and survey suya without spice and onion) showed elevated
microbial contamination likely due to inadequate hygiene, poor spice handling, and unsanitary post-
roasting exposure. Spices alone showed measurable fungal presence (0.9 × 10³ CFU/g), highlighting
them as a potential vector for spoilage and mycotoxin risk. Beyond food safety. This study highlights
that microbial contamination remains a major concern in traditional suya processing, with raw meat
samples showing the highest bacterial and fungal loads. On the other hand, suya sold by vendors
particularly those lacking proper spice handling and proper roasting hygiene exhibited elevated
microbial loads, posing a risk to consumer health. Furthermore, even spices alone were found to carry
fungal contaminants, suggesting their role as hidden vectors of foodborne pathogens. To ensure
consumer safety. It is strongly recommended that suya producers adopt marination and optimized
oven grill methods which significantly lower microbial contamination and enhance product safety and
should also Improve hygiene practices during and after processing, especially at the vendor level, to
prevent recontamination after roasting

MICROBIAL ANDMYCOTOXIN CONTAMINATION OF TIGER NUTS (CYPERUS ESCULENTUS L.) SOLD
IN IBADAN, NIGERIA

Adenugba, A.A and Obadina, A.O.

Ogun State Polytechnic of Health and Allied Sciences, Ilese-Ijebu

Abstract

Tiger nut (Cyperus esculentus L.) is a nutrient-rich tuber crop consumed widely for its health benefits.
However, its microbial safety has raised concerns in Nigeria due to potential contamination. This study
evaluated the microbial and mycotoxin contamination of tiger nuts sold across ten major markets in
Ibadan, Oyo State. Using a purposive sampling approach, 100g of dried tiger nuts were collected from
each market. The samples underwent parasitological, bacteriological, and mycological analyses.
Parasitological assessment employed zinc sulfate flotation sedimentation, while microbial isolation
followed standard microbiological protocols. Antibiotic susceptibility of bacterial isolates was tested
using the disk diffusion method. Mycotoxin levels were quantified using Liquid Chromatography-
Tandem Mass Spectrometry (LC-MS/MS) and compared with the National Agency for Food and Drug
Administration and Control (NAFDAC) limits. Two parasites, Entamoeba histolytica and Ascaris
lumbricoides, were identified. Five bacterial species were isolated: Bacillus cereus, Escherichia coli,
Klebsiella pneumoniae, Pseudomonas putida, and Staphylococcus aureus. Fungal isolates included
Aspergillus flavus, A. fumigatus, and A. niger. Antibiotic resistance ranged from 16% to 100%, with B.
cereus and E. coli showing full susceptibility, while S. aureus and P. putida exhibited resistance to
imipenem and ampicillin, respectively. LC-MS/MS detected multiple mycotoxins, notably Aflatoxin B1,
which exceeded NAFDAC’s permissible limit (20 μg/kg) in Gbagi (95.70 μg/kg) and Ojoo (33.03 μg/kg)
markets. Enniatin was present in minimal concentrations across all samples. The findings highlight
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significant microbial and mycotoxin contamination in tiger nuts from Ibadan, posing public health risks.
Enhanced public awareness and regulatory interventions are urgently needed to improve food safety.

Keywords: Tiger Nut, Mycotoxins, Foodborne Pathogens, Antibiotic Resistance, Aflatoxin

ANTIMICROBIAL RESISTANCE PROFILES OF ENTEROBACTERIACEAE AND ACINETOBACTER SPP.
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Abstract

Antimicrobial resistance (AMR) in food production systems, particularly in vegetable farming, is a
growing global concern with serious implications for public health. The risk of resistant bacteria
spreading from farms to consumers via the food supply chain needs consistent surveillance at both
production sites and market outlets. The present study aimed to assess the antimicrobial resistance
patterns of Enterobacteriaceae isolated from various points along the vegetable market chain, from
farm to retail outlets. Soil from the farming site, irrigation water, and vegetable samples (tomato,
lettuce, cabbage, and carrot) were included in the sample collection. A total of 408 samples were
collected, comprising 336 vegetable samples, 48 soil samples, and 24 water samples for bacterial
isolation. Biochemical characterization and matrix-assisted laser desorption ionization time-of-flight
mass spectrometry (MALDI-TOF) were used for species level identification. Antimicrobial resistance
profiling was conducted according to CLSI guidelines. A total of 333 isolates, representing seven genera
of Enterobacteriaceae, were recovered, with the majority (62.4%) originating from vegetable samples,
followed by water samples (25%). Bacteria isolate from water and soil samples exhibited complete
resistance to all tested antibiotics. Notably, a high level of resistance was observed against β-lactam
antibiotics and folate pathway antagonists. Among the isolates, E. bugandensis and K. aerogenes showed
full (100%) resistance to all antibiotics tested. Overall, 25% of the isolates were resistant to at least one
antibiotic. Multidrug resistance (MDR) was more commonly found in vegetable isolates (26%)
compared to those from soil (20.8%) and water (19%). Isolates from all sample types exhibited MAR
indices below 0.2, suggesting minimal contamination. This implies that contamination likely occurs
during the growing, irrigation, and harvesting stages. The presence of antimicrobial-resistant (AMR)
and multidrug-resistant (MDR) bacteria in agricultural environments highlights these settings as
potential sources of resistant bacteria.

Keywords: antimicrobial, Vegetable, Enterobacteriaceae

ASSESSMENT OF CALABASH CLAY (NZU) AS A LOCAL ADSORBENT FOR AFLATOXIN M1 IN MILK
AND ITS IMPACT ONMINERAL COMPOSITION

Badmos A.O.¹, Oni E.O.¹, and Oluwafemi F
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Abstract

Aflatoxin M1 (AFM1) contamination in milk poses a significant health risk, and clay-based adsorbents
are investigated for their capacity to mitigate the toxin and reduce its bioavailability. This study
evaluated the adsorption potential of calabash clay (Nzu), traditionally consumed in Nigeria, on AFM1
in cow milk and its effect on milk mineral composition and safety. This study evaluated the adsorption
potential of calabash clay (Nzu) on AFM1 levels in milk from free-ranging cows in Abeokuta, Nigeria,
and its effects on its mineral content. Milk samples were spiked with AFM1 at concentrations of 9, 231,
and 435 ng/L and treated with Nzu at inclusion rates of 0.5%, 1%, and 2% for 5 hours at temperatures
of 4°C, 16°C, 28°C, and 32°C. AFM1 levels were determined using High-Performance Liquid
Chromatography (HPLC), while mineral elements and heavy metals were analysed using Atomic
Absorption Spectrophotometry (AAS). Results showed that the adsorption efficiency of Nzu was
influenced by concentration, contact time, and temperature. At 32°C, Nzu significantly reduced AFM1
levels (P &lt; 0.05) across all contamination rates. However, the use of Nzu resulted in the leaching of
lead (Pb) and arsenic (As) into the milk. Additionally, it caused a marked reduction in essential minerals,
decreasing calcium (Ca) and iron (Fe) contents by up to 40% and 60%, respectively. Although Nzu
demonstrated binding activity against AFM1 under tropical conditions, its contamination with heavy
metals and depletion of essential nutrients render it unsuitable as a safe adsorbent for aflatoxin
mitigation in milk.

Keywords: Aflatoxin M1, Calabash Clay, Nzu, Milk Safety, Local Adsorbent, Lead, Calcium, Iron

FOOD SAFETY ATTRIBUTES ASSOCIATEDWITH CEREALS, LEGUMES, AND CONDIMENTS IN
URBAN AND PERI-URBAN HOUSEHOLDS IN BENIN, GHANA, AND NIGERIA
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Abstract

Cereals, legumes, and fermented condiments are staples in West African diets. The incidence of hazards
in staples can pose chronic food safety risks to consumers. Consequently, consumption patterns,
awareness of food hazards and incidence of toxicants are important for consumer protection. These
were evaluated in a survey, following ethical approval. Questionnaires were administered to 300 adults
in urban and peri-urban households (100 adults each from Benin, Ghana, and Nigeria). Thereafter,
commonly reported foods in household diets were sampled and analyzed. From 24-hour recall,
respondents indicated a high cereal consumption pattern: 91%, 88% and 80% in Ghana, Nigeria, and
Benin respectively. Legume and condiment consumption was 65% for both legumes and condiments in
Ghana; and 67% for legumes and 72% for condiments in Nigeria; 37% for legumes and 35% for
condiments in Benin. Storage using plastic containers was common (>80%) in the three countries for
cereals, legumes and condiments. This was also the dominant storage container for fermented
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condiments from Ghana (98 %), and Nigeria (100 %). However, cement paper was re-used for storage
in Benin (48 %). The Ghanaian respondents were more aware about food safety than Nigerian and
Beninois respondents. Lack of awareness was 12 %, 53 % and 58 % from Ghana, Beninois and Nigerian
respondents, respectively. Unfermented maize and cowpea respectively contained 13 ppb and <LOD
(Benin); 14 ppb and 2ppb (Ghana); and 10 ppb and 1 ppb (Nigeria). Fermented maize in Ghana and
Nigeria contained 5 ppb and <LOD respectively. Fermented locust beans from Ghana, Nigeria and Benin
contained 45 ppb, 19 ppb, and 2 ppb respectively. Fermented fish from Benin and Ghana contained
<LOD and 9 ppb. Food safety awareness and promotion of diet diversification are needed. The presence
of aflatoxins in both fermented and unfermented products require intervention for strengthening food
safety in the three countries.

Keywords: Cereals, Legumes, Fermented Condiments, Dietary Exposure, Aflatoxins.

QUALITY EVALUATION OF NATURAL-FLAVOURED TIGER NUT (CYPERUS ESCULENTUS) YOGHURT
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Abstract

Globally, among diverse fermented milk products, yoghurt is in high demand because of its live
bacterial cultures that help break down lactose in the gut, however its consumption is restrained for
some lactose-intolerant consumers. The extract, Tiger nut milk, is a plant-based, dairy-free milk
alternative made from tiger nuts, the small tubers of the Yellow Nutsedge plant (Cyperus esculentus)
which gained recognition due to its nutritional benefits and allergen-friendly nature in recent times and
now utilized in the production of Tiger nut yoghurt. Its nutty flavor gives the product the distinct
sensory characteristics. The effect of different natural flavourings on the quality of tiger nut yoghurt
was evaluated. Tiger nut yoghurt flavoured with pineapple, banana, coconut was compared for
proximate, pH and percentage syneresis. The protein content ranged from 3.93 % - 6.70 %, moisture
content ranged from 79.33 % - 84.13%, ash content ranged from 0.26 % - 0.45% and fat content ranged
from 2.62 % - 4.46%. The lactic acid is about 0.09 % -0.17%, pH value of the freshly prepared tiger nut
milk was 4.6 while that of tiger nut yoghurt ranged between 3.2-3.9, specific gravity ranged from
0.9818-1.0422 and soluble solid content ranged from 12.00 - 20.00. The percentage syneresis ranged
between 38.20 % - 49.10% on the second day and 42.70 % - 50.80% on the 8th day of production. Low
milk production in West Africa, coupled with rising population demands, high milk costs, increasing
protein needs in developing countries, concerns over cardiovascular diseases, and widespread lactose
intolerance, brought-about the significant economic potential of producing yogurt and other dairy
products from tiger nuts.

Keywords: Tigernut, Yoghurt, Milk, Quality
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Abstract

Nile tilapia (Oreochromis niloticus), is a freshwater fish and one of the most popular, widely farmed fish
species in the world. It has high nutritional value and mild in taste. One of the most traditional and
flavorful ways to prepare Nile tilapia is by smoking. Smoking preserves the fish, gives a savory aroma,
and distinctive taste. This study investigated the effect of different plant-based preservatives on the
shelf life and quality of smoked Nile tilapia. Four treatments were analyzed: Lemon Grass Treatment
(LGT), Uziza Leaf Treatment (ULT), Good Scent Leaf (GLT). An experimental Control (EC), without any
preservative was also available. Quality of fish was assessed using the 2,2-diphenyl-1-picrylhydrazyl
(DPPH) assay for antioxidant activity, Total Phenol Content (TPC), Ferric Reducing Antioxidant Power
(FRAP), and Total Antioxidant Capacity (TAC). ​ Results showed that the preservatives had a
significant effect on fish's quality and shelf life. In DPPH (ppm) assay, a lower value indicates higher
antioxidant activity. After storage, samples from LGT and ULT demonstrated improved antioxidant
activity compared to their fresh state, with values of 0.57 ± 0.06 and 0.74 ± 0.00, respectively. The EC’s
antioxidant activity declined to 0.68 ± 0.01 (storage) and 4.43 ± 0.27 (spoilage). The ULT retained the
highest antioxidant activity 2.50 ± 0.18 (spoilage). ​ The TPC (antioxidant properties), was highest in
stored LGT sample, measuring 44.16 ± 0.68 mg GAE/g. The FRAP of the LGT sample after storage was
32.69 ± 5.54 millimolar, indicating a strong reducing capacity. The TAC of stored LGT sample was
340.09 ± 17.40 µmol Trolox Eq/L, representing a substantial increase from its fresh state. LGT and ULT
demonstrated highest preservative properties among the tested materials of smoked Nile tilapia, with
increased antioxidant capacity during storage and better retention of its preservative properties
compared to the other treatments.

Keywords: Nile Tilapia, Total Antioxidant Capacity, Plant-Based Preservatives.
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Abstract

Melon (Citrullus colocynthis) is a plant from the family Cucurbitaceae, that is native to Africa, and
fermented corn starch (FCS) also known as ogi, is first staple food given to infants after weaning in
Nigeria. Melon seed protein has been found to have good medicinal and nutritional properties. The aim
of this study was to evaluate the shelf life of 5-20% melon protein concentrate-fermented maize blends
(melon-ogi) stored for 14 weeks at room temperature. To this end, melon composites were tested for
lipid peroxidation, protein degradation by-products, microbial spoilage and lactic acid content using
standard methods. The water activity of the weaning foods was analyzed by a water activity meter and
quantification of malondialdehyde was performed using the Thiobarbituric acid (TBA) method. The
non-significant increase in water activity (aw=0.30 to 0.47) of the test and control samples was similar
and unfavourable for microbial spoilage. Titratable acidity generally increased as storage period
increased, but was insignificant (p > 0.05), The control had the highest free fatty acid percentage (p
<0.05) throughout storage, while the highest peroxide (0.59 Meq/kg) and TBA (0.75 mg
malonaldehyde/kg) values were obtained for 20% melon-ogi, but below permissible limits by week 14.
Melon-ogi was found to have had good storage stability parameters during the 14- week ambient
storage period.

Keywords: Weaning Food, Moringa Protein, Malondialdehyde, Water Activity, Lactic Acid, Lipid
Peroxidation

ASSESSMENT OF QUALITY CHARACTERISTICS AND ACCEPTABILITY OF SEASONINGMADE FOR
FERMENTED AFRICAN YAM BEAN

Alaba V.I, Arisa N.U and Dudu J.W.

Department of Food Science and Technology, Bells University of Technology, Ota

Abstract

Condiments used to flavor foods may be produced from fermented vegetable proteins such as those
found in legumes or oil seed. Despite its nutritional value African yam remain under-utilized. The study
aimed to produce seasoning from African yam bean (AYB)using two stages of fermentation (solid and
liquid state fermentation). The seasoning was formulated into four variants 10% AYB without
MSG ,10% AYB with MSG, 15% AYB without MSG and 15%AYB with MSG. The crude protein (3.22 to
2.15%, crude fat (3.20 to 2.03%) fiber (7.32 to 6.41%) carbohydrate (84.30-81.70%) Ash content (3.54
to 2.87%) and moisture (1.70 to 1.44% )10% AYB with MSG as the highest rating in overall acceptance
with the value of 6.65 in sensory evaluation. The condiment was well accepted by consumers and
compared favorably with available commercial seasoning in the market. The study demonstrates
African yam bean as a flavour enhancer with additional nutritional benefits.

Keywords: Quality Characteristics, Acceptability, Seasoning Made and Fermented African Yam Bean
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Abstract

At the intersection of economic resilience, food safety, and sustainability, mitigating post-harvest losses
in fisheries remains a critical challenge. This study, presented by Mundus Maris Sciences and Arts for
Sustainability, examines value addition as a strategic pathway for transforming highly perishable
aquatic resources into shelf-stable, safe, and economically viable products. Using Hake and Mullet as
raw materials, the study evaluates the economic performance and food safety implications of three
value-added products: Fish Balls, Fish Kilishi, and Fish Crackers. A cost–benefit analytical framework
was applied to assess production costs, net returns and Benefit–Cost Ratios (BCR), alongside the
implicit food safety gains associated with extended shelf life and reduced spoilage risk. Results
demonstrate that value addition functions not only as a preservation technique but as a powerful
safety-driven economic strategy. While all products were economically viable (BCR > 1), Fish Kilishi
emerged as the most sustainable option, recording the lowest total production cost (₦33,300), the
highest net return (π = ₦45,650), and a superior BCR of 2.37. These findings suggest that profitability is
a strong catalyst for the adoption of improved food safety practices among processors. The study
concludes that promoting shelf-stable value-added fish products, particularly Fish Kilishi, can
significantly reduce biological spoilage, minimize resource wastage, enhance livelihoods, and ensure a
safe and sustainable protein supply, thereby contributing to food security and responsible utilization of
marine resources.

Keywords: Economic Viability, Food Safety Implications, Value Added Products
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Abstract

Precision food processing and preservation are vital for advancing sustainable food systems and
assuring nutritional quality retention in the face of global food security challenges. This review critically
assesses current and emerging preservation technologies which includes high-pressure processing,
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pulsed electric fields, and cold plasma with respect to their efficacy in extending shelf-life and also
minimizing nutrient degradation. By leveraging food bioinformatics tools such as predictive modeling,
nutrient composition databases, and microbial genomics, the study evaluates approaches for optimizing
processing parameters and forecasting nutrient stability and microbial safety across diverse storage
and distribution conditions. By integrating bioinformatics-driven methods with advanced food
preservation techniques, there can be drastically reduction in nutrient loss and improve food safety.
The paper proposes a holistic precision food preservation framework that synergizes technological
innovation with nutritional optimization, food safety, and ecological sustainability. It further identifies
prevailing challenges, data gaps, and regulatory hurdles constraining the adoption of bioinformatics-
based solutions in the food industry, thereby underscoring the need for harmonized standards and
robust datasets. Future research directions are recommended, highlighting opportunities for multi-
omics integration and development of AI-enabled precision preservation strategies to support resilient,
health-oriented, and sustainable food systems. Ultimately, this review establishes a foundation for
transformative innovations in food processing and preservation, underpinned by digital technologies
and scientific rigor.

Keywords: Food Bioinformatics, Nutritional Quality, Predictive Modeling, Sustainable Food Systems,
Emerging Processing Technologies
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Abstract

Food safety remains a critical global concern, directly influencing public health, trade, and economic
development. The growing complexity of the global food supply chain, coupled with the emergence of
antimicrobial resistance and new microbial hazards, has exposed the limitations of conventional risk
assessment and monitoring methods. This review explores the application of Artificial Intelligence (AI),
Machine Learning (ML), and Deep Learning (DL) as transformative tools for improving food quality
monitoring and microbial risk assessment. AI-driven systems enable rapid, accurate, and predictive
analyses that strengthen every stage of microbial risk assessment from hazard identification and
exposure estimation to risk characterization. The integration of AI with Internet of Things (IoT) sensors,
blockchain technology, and multi-omics data has further enhanced traceability, transparency, and early
warning capabilities in food systems. Case studies in dairy, meat, seafood, and fresh produce
demonstrate how AI models, including neural networks and computer vision algorithms, effectively
detect pathogens such as Salmonella, E. coli, Listeria monocytogenes, and Norovirus. The review also
highlights the challenges of data standardization, model interpretability, and regulatory acceptance,
particularly in resource-limited regions. Overall, AI presents a paradigm shift toward proactive, real-
time, and data-driven food safety systems that can strengthen global and regional efforts to ensure safe,
high-quality, and sustainable food supplies.
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CONTROL
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Abstract

Postharvest spoilage of tomatoes (Solanum lycopersicum) caused by fungi remains a major challenge to
food safety and security, especially in tropical regions. This study evaluated the preservation potential
of aqueous extracts of garlic (Allium sativum) and moringa (Moringa oleifera) seeds as eco-friendly bio
preservatives for extending tomato shelf life. Fresh tomato fruits bought from different markets in Ondo
town, Ondo State, Nigeria were treated with varying concentrations of the extracts and stored in
colander under covered and uncovered conditions at 28 ± 2 °C. At intervals of 48 hours, the samples
were monitored for presence of soft rot, wrinkle, weight loss and colour change. All tomatoes not
treated, both covered and uncovered got spoiled after 12 days of storage. Tomato fruits treated with
garlic delayed visible spoilage under covered storage with 68.3% by day 16. Moringa seed extract
showed moderate,
concentration-dependent effects, offering partial protection when combined with muslin cloth covering,
reaching 85% spoilage at the end of the storage period (Day 16). The use of muslin-covered colanders
minimized moisture loss and contamination, improving the overall preservation outcome. These
findings highlight the potential of garlic and moringa extracts as natural, low-cost alternatives to
synthetic preservatives, promoting safer and more sustainable postharvest practices. Adoption of such
bio preservation methods can reduce tomato losses, enhance food quality, and contribute to resilient
food systems in resource-limited environments.

Keywords: Tomato Preservation, Garlic Extract, Moringa Seed Extract, Natural Bio Preservatives,
Postharvest Spoilage
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Abstract

Pupuru is an African traditional fermented and smoked cassava product that serves as an important
staple food in many communities. However, its high moisture content limits its shelf life and restricts
large scale commercialization. This study investigated the microbiological quality of pupuru and
modified pupuru along the value chain in Ondo State, Nigeria. Traditional pupuru was produced
through peeling, steeping, fermenting, dewatering, moulding, smoking, milling and turning into a paste.
In contrast, the modified pupuru involved peeling, steeping, fermenting, dewatering, sun-drying,
heating, milling and turning into paste to reduce moisture content and microbial load. Samples were
collected from twenty (20) processors and analyzed for microbiological parameters including total
viable counts, total coliforms, Escherichia coli, Staphylococcus aureus and fungi. The microbial loads for
traditional pupuru ranged from 2.00-58.00cfu/g (total viable count), 0.00-17.50cfu/g (total coliform),
0.00-32.00cfu/g (E.coli), 0.00-11.50 cfu/g (S. aureus) and 0.00-14.00cfu/g (fungi). For the modified
pupuru, values ranged from 1.00-225cfu/g, 0.00-96cfu/g, 2.50-61.00cfu/g, 0.00-96cfu/g, 2.50-
61.00cfu/g, 0.00-7.00cfu/g and 17.00cfu/g respectively. Results indicated that microbial contamination
levels varied significantly (p&lt;0.05) between processors and processing methods with the modified
pupuru exhibiting lower microbial loads. The study concludes that modified pupuru processing
effectively enhances microbial safety and prolongs shelf life.

Keywords: Microbiological, Pupuru, Traditional, Modified.
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Abstract

This study investigates the physicochemical and phytochemical properties of ogi (from corn) fortified
with Bambara nut and moringa leaf powder at different proportions: AAA1 (100% corn flour sieved
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control), AAB2 (80% corn flour sieved, 15% Bambara nut flour, 5% moringa leaf flour), AAD4 (60%
corn flour sieved, 35% Bambara nut flour, 5% moringa leaf flour), and AAF6 (50% corn flour sieved,
50% Bambara nut flour) respectively. The physicochemical and phytochemical properties of dried
fortified ogi were assessed using standard analytical methods. The physicochemical properties; total
solids, vitamin C, reducing sugar, titratable acidity, and pH, ranged from 86.97% to 90.16%, 0.22 to 0.40
mg/100g, 0.13 to 0.22 mg/100g, 0.18 to 0.27 mg/100g, and 5.71 to 6.02 mg/100g, respectively. The
selected phytochemicals; phytate, oxalate, total phenols, flavonoids, alkaloids, and saponin, ranged from
0.14 to 0.26 mg/g, 0.10 to 0.20 (mg/100g), 2.97 to 3.28 mg/100g, 3.10 to 3.22 mg/100g, 3.04 to 3.17
mg/100g, and 4.31 to 4.84 mg/100g, and were present in values within acceptable safe limits. This
study showed that fortification of ogi with Bambara nut and Moringa leaf powder can substantially
improve its physiochemical and phytochemical properties with health-promoting bioactive compounds
for better nutritional benefits.

Keywords: Corn Ogi, Fortification, Bambara, Moringa, Food Nutrition
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Abstract

Intrinsic seafood characteristics, handling, and environmental factors make seafood prone to hazards.
Consumption of unsafe and poor-quality seafood can cause foodborne illnesses and complications, with
medical implications reaching USD 110 billion. About 223.2 million tonnes of fish, valued at USD 472
billion, reached the international market in 2022 and to guarantee regulatory controls, the Nigerian
Government set up agencies to ensure the quality and safety of seafood. Using questionnaires, key
informants’ interviews (KII), direct observations, and secondary data, the study on 2 purposively
sampled industrial processors highlighted the types and scope of applicable quality and safety laws, key
roles of control agencies, modes of regulatory enforcement, industrial compliance challenges, and
suggested ways of remediation. Twenty-one (21) indigenous (19%) and international (81%) broadly
scoped laws were identified, covering quality assurance, fish safety, Hazard Analysis and Critical
Control Points (HACCP), factory operations, occupational health and safety as well as environmental
safety. The industries conducted about 19 operations and evaluations. Regulatory functions were both
distinct and collaborative. The Federal Department of Fisheries and Aquaculture (FDFA) functioned as
the Competent Authority in fisheries, National Agency for Food and Drug Administration and Control
(NAFDAC) regulated pre-packaged foods while Standards Organisation of Nigeria (SON) implemented
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government’s policy on standardisation. While the agencies had distinct functions, they collaborated at
the National Codex Committee level. Enforcement measures included routine inspection (43%), audit,
certification, education, block arrangement and issuance of penalties to offenders. Industrial
compliance rate stood at 65-86%. Some challenges were: numerous laws to comply with, obsolete
nature of some, high cost of procuring legal documents, high running costs for electricity and trawling,
limited analytical capacity and exorbitant analytical fees for some food safety indicators. Suggested
remedies include immediate harmonisation and amendments of food laws, subsidies and expansion of
analytical capacity.

Keywords: Industrial Fisheries, Enforcement, Food Safety, Seafood
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Kolawole Ayeni1, Tina Rajkovic1, Benedikt Warth1,2

1University of Vienna, Faculty of Chemistry, Department of Food Chemistry and Toxicology, 1090 Vienna,
Austria
2Exposome Austria, Research Infrastructure and National EIRENE Node, Austria

Corresponding author: kolawole.ayeni@univie.ac.at

Abstract

Mycotoxins are toxic secondary metabolites produced by moulds that can adversely influence human
health. Infants and young children are very vulnerable to the toxic effects of mycotoxins owing to lower
detoxification capacity and naïve immune system. Thus, continuous monitoring of mycotoxins in foods
is important to provide up to date surveillance data that can inform regulatory policies and protect
public health. This study assessed the levels of mycotoxins in industrially processed complementary
foods sold in Lagos, Nigeria. Fourteen complementary foods comprising of cereal-based and milk-based
foods were subjected to mycotoxin analysis by an ultra-sensitive liquid-chromatography tandem mass
spectrometric assay. Results from this study revealed that the carcinogenic aflatoxin B1 was detected in
86% of the food samples. Other Aspergillus mycotoxins detected in the food samples included citrinin
(detection rate: 86%) and its metabolite, dihydrocitrinone (detection rate: 14%), and sterigmatocystin
(detection rate: 43%). Fusarium mycotoxins detected in the food samples included, deoxynivalenol
(detection rate: 14%), zearalenone (detection rate: 14%), enniatin A (detection rate: 29%), enniatin A1
(detection rate: 29%), and enniatin B (detection rate: 29%). Ten of the food samples were
contaminated with both carcinogenic aflatoxin B1 and the nephrotoxic citrinin. Infants and young
children who consume these foods may be at risk of mycotoxin exposure. Thus, considerable efforts are
needed to regulate and monitor mycotoxins in complementary foods.

Keywords: Complementary Foods, Mycotoxins, Liquid Chromatography Tandem Mass Spectrometry,
Food Safety
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1Titilayo D.O. Falade, 1, 2Kolawole Banwo, 3Pierre Valery Kemdoum Sinda, 1Adama Neya, 4Nancy
Njeru, 5Rousseau Djouaka, 6Juliana Kiio, 7Martine Zandjanakou- Tachin

1International Institute of Tropical Agriculture (IITA), Ibadan, Oyo State, Nigeria;
2Department of Microbiology, University of Ibadan, Oyo State, Nigeria;
3 IITA, Abomey-Calavi, Republic of Benin;
4Regional Mycotoxin Research Lab, KALRO, Katumani, Kenya;
5 IITA CSIR Campus opp. Residential Area Accra, Ghana;
6Department of Foods, Nutrition and Dietetics Kenyatta University, Kenya;
7School of Horticulture and Management of Green Spaces, National University of Agriculture, Benin.

Corresponding email: t.falade@cgiar.org
Abstract

The World Health Organisation estimates the burden of foodborne diseases in Africa at 91 million cases
and 137,000 foodborne-related deaths annually. Despite this being a conservative estimate caused by
underreporting, Africa bears the highest share of foodborne-related morbidities and mortalities.
Projects funded under Horizon Europe, including HD4A, FS4Africa, and FCI4Africa, are contributing to
addressing food safety risks in Africa through innovative approaches. These approaches include
analytical techniques from chemistry and microbiology, innovative bio-circular systems, simple fit-for-
purpose methods adaptable to the informal sector contexts and collaborative approaches, among others.
These projects are generating evidence from data (including exposure to multiple toxicants) and
building the capacity of food actors from the grassroots to the grasstops. Also, food safety awareness
within communities, and novel approaches to capacity development of grassroot informal sector actors
are increasing. Moreover, innovative strategies to reach the grasstops through food safety advocacy
platforms in high-level meetings with the African Union and the European Union have been organised,
upliftment of the informal sector via a mezzanine approach has been considered, an AI-enabled
Knowledge Platform for Food Safety, policy briefs and factsheets have been developed, among others.
Through these efforts, these projects are contributing to food security, defined as a means by which “all
people, at all times, have physical, social and economic access to sufficient, safe and nutritious food that
meets the needs and preferences for an active and healthy life”. Therefore, ensuring “safe food” for “an
active and healthy life” are not overlooked.

Key words: Grassroots, Grasstops, Advocacy, Informal Sector, Policymakers.
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Abstract
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There is a rapid rise in the nutraceuticals industry, due to reduction in the intake of synthetic
pharmaceutical drugs. Although, there has been no definite definition on nutraceuticals, as a result of
numerous controversies in defining nutraceuticals as functional foods, bioactive compound and dietary
supplement which are all categorized as nutraceuticals. According to Stephen Defelice the father of
modern nutraceuticals, it is the combination of nutrition and pharmaceuticals. It is defined as a food or
dietary components which prevent or treat an illness with therapeutic or health-promoting qualities.
Prevention is at the heart of the nutraceuticals philosophy. Nutraceuticals encompass dietary fibre,
medicinal food, bioactive compounds, herbs, probiotics and prebiotics. Having its main sources as
plants, animals and microbes, Nutraceuticals is classified based on three (3) factors; bioavailability to
food, chemical nature, and mechanisms of action and active compound. The future prospect predicted a
rise in demand for plant-based nutraceuticals, incorporation of functional food into food concept,
advancement in delivery system, synergistic nutraceuticals blend and more focus on gut microbiome
and probiotics. The main challenges faced in the use of nutraceuticals are inadequate information on
the right dose to use and lack of uniform regulatory compliances. Nutraceuticals cannot replace
pharmaceuticals hence, the interaction between nutraceuticals and pharmaceuticals should be properly
studied in patients when administered.

Keywords: Nutraceuticals, Bioactive Compounds, Dietary Supplement, Prebiotics and
Postbiotics
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