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ABSTRACT

Mycotoxins are fungal secondary metabolites that if ingested can cause a variety of
adverse effects on humans. Aflatoxins are a form of mycotoxins that are cancer genic
compounds produced predominantly by certain strains of the Aspergillus genus. They
have immunosuppressive, mutagenic, teratogenic and carcinogenic effects, especially

on the liver.

Aflatoxin contamination of agricultural produce poses a considerable risk to human
health. The infection of these crops especially barley, sorghum, and cassava for making
beers and malwa respectively by aflatoxicogenic fungi and hence contamination with

aflatoxin is generally higher.

AFB1, AFB2, AFG1, AFG2, AFM1 and AFM:2 are the most common types of aflatoxin.
Several researches show that AFB: is the most common aflatoxin in the world from
most commodities at a very much higher level. This indicates that in a lot of developing
countries, people are at danger of aflatoxin contamination. Lack of awareness on

aflatoxin contamination increases the risk of damage to human.

A variety of physical, chemical and biological methods have been developed for
decontamination and control of aflatoxins from contaminated foods. This study review
is aimed at reviewing the prevalence of aflatoxins in beers that has not been realized
before and are manufactured from barley, and malwa from cassava through the
process of fermentation which provides a suitable environment for aflatoxin growth

upto the time of consumption.
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1.0 INTRODUCTION

1.1 background

Aflatoxin (AF) comes from a combination of “a” which stands for Aspergillus genus,
“fla” which stands for species flavus, and toxin that stands for poison (R. Bhat, 2010). In
this context, aflatoxins are poisonous secondary metabolites produced by Aspergillus

flavus.

The discovery of aflatoxins dates back to 1960s in England. During this period, Over
100,000 turkeys, 20,000 ducklings, pheasants, chicks, and partridge poults were
reported to have died from a fatal incident as noted by (Blount, 1961). The earlier history
of the above disease (Turkey “X” disease) outburst in Great Britain was depicted in
sufficient brass tacks by Blount (Blount, 1961). With time, a recognizable pattern of
signs of the disease was reported in tamed animals outside Great Britain. And finally,
the acting mold causing the problem, Aspergillus flavus, was isolated from a meal later,
a compound that acts on the liver in ducklings in Uganda (K. Sargeant, 1961), and the
toxicity noted in diverse animal species was repeated by Allcroft (Allcroft, 1964). The
above as well was caused by a sequence of fluorescent compounds in a peanut meal

that was given to the poults, imported from Brazil (Richard, 2008).

Chemically, Aflatoxins are highly oxygenated polysubstituted bicyclic aromatic
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compounds, 1,2-benzopyrone or any of its derivatives with structures which slightly are
different. There are six major aflatoxins commonly found in foods and include; aflatoxin
B1 (AFBs), aflatoxin B2 (AFB2), aflatoxin G1 (AFGn), aflatoxin G2 (AFG2) (Q.Wu, 2009),
aflatoxin M1 (AFM), and aflatoxin M2 (AFM.). The B-aflatoxins, usually the pentanone
derivatives, show a greater blue fluorescence under ultraviolet light whereas the G-
series that are six-membered lactones fluoresce yellow-green on thin-layer
chromatography plates, hence the B and G appellation (Klich, 2003). AFB2 and AFG2 are
dihydroxy derivatives of AFB1 and AFGT1, and the rest of the (H. S. Chun, 2007) noted
that AFs are not usually reported in the absence of AFB:. The M series are toxic
metabolic derivatives of the B series that show blue-violet fluorescence and have been
identified in the milk for animals that fed on feeds contaminated with aflatoxins (A. P.
Wacoo, 2014), hence the appellation M (Klich, 2003). The subscripts 1 and 2 in AF
nomenclature are designations for major and minor, respectively. The minor AFs have
received description as mammalian biotransformation products of the major
metabolites (S. Okoth, 2016).

Aspergillus flavus, A. nomius, A. parasiticus and A. tamarii are the main producers of
aflatoxins (R. E. Black, 2013), that are commonly soil borne fungi, and are a primary
cause of plant materials decomposition. Approximately 20 Aspergillus species were
reported to yield AFs (N. Baranyi, 2013), although a physical examination of more novel
with the most common ad position being to aflatoxigenic fungi proceeds (J. varga,
2015). Most of the species yield the B-type AFs passing through the polyketide pathway
as difuranocoumarin derivatives though species related to A. parasiticus, A. nomius, A.
toxicarius, A. bombycis, A. parvisclerotigenus, A. minisclerotigenes, and A. arachidicola
are capable of additionally producing the G-type aflatoxins (J. varga J. F., 2009). AFM;,
AFM2, AFB2a, and AFG2a have been isolated from cultures of A. flavus and A. parasiticus
whereas AFGM;, parasiticol, and aflatoxicol are mostly produced by A. flavus.

Aflatoxins have been detected in most Uganda foods and have a serious health problem
attributed to liver cancer. Liver cancer has been increasingly recorded in the health

sector attributed aflatoxin exposure to human lives. AF also lead to other health



consequences like acute aflatoxicosis, affects negatively protein synthesis and brings
about blood clotting, increase in body weight and immunogenesis. 8.19 liver cancer
cases have been reported per 100000 inhabitants annually in Africa. Of these cases,
about 3700 are from Uganda. For individuals that are hepatitis B and C surface antigen

carriers, the likelihood of them getting liver cancer is recorded as high as over 50%.

1.2 Problem statement
In Uganda, liver cancer has been increasingly being recorded in the health sector

attributed aflatoxin exposure to human lives. AFs also lead to other health
consequences like acute aflatoxicosis, affects negatively protein synthesis and brings

about blood clotting, increase in body weight and immunogenesis.

8.19 liver cancer cases have been reported per 100000 inhabitants annually in Africa. Of
these cases, about 3700 are from Uganda. For individuals that are hepatitis B and C
surface antigen carriers, the likelihood of them getting liver cancer is recorded as high

as over 50%.

Foods and beverages that are produced by the process of fermentation that proceeds
up to the time of consumption, which provides favorable environment for aflatoxigenic

fungal multiplication.

Aflatoxins have been detected in most Uganda foods but not yet in some like beers,
meat blood and this study review will focus on levels of AFs in commonly consumed

foods in Uganda.



1.3 RESEARCH OBJECTIVES

This study review is aimed at assessing AF levels in commonly consumed foods in
Uganda, which include; peanuts/groundnuts, beans and cereals like; millet, maize,

sorghum and cassava as well.
Specific objectives

+ To assess AF levels in common foods like ; peanuts/groundnuts, beans and

cereals like; millet, maize, sorghum and cassava

+  To compare the levels in the different commonly consumed foods.

1.4 JUSTIFICATION
Uganda is an agricultural country where approximately 60% of her people depend on

farming as a source of income and food. Aflatoxins remain a persistent cause of illness
and cause of suffering to people in the country, unprecedentedly reducing the nutritional
and economic value of agricultural foods.

Aflatoxins cannot be readily removed from contaminated foods by detoxification.
Therefore it is needed to develop the biological control methods that can ensure the
crop safety by reducing the toxin content. This review is aimed at minimizing
contamination through preharvest management, timely harvesting, and protection of
crops from pest attack and country wide awareness creation. If not done, there will be
continuous increase in the number of cancer cases reported in the country Uganda,
which is a big risk to peoples’ health. In addition, it will be very hard for Uganda to sell

her agricultural food products to other countries due to unregulated levels of aflatoxins.



1.5 REVIEW RESEARCH METHODOLOGIES

The information used in this study review was systematically searched from a number
of scientific journal articles published in English from Google scholar search engine.
These papers were obtained by the use of a number of keywords. Some of the data was
obtained from book section detailing quantification methods, advantages and

disadvantages.

1.5.1 detection and quantification methods

In this section, data was obtained from various purely viewed and published articles in
English from the Google scholar using the Keywords: “aflatoxin”, “detection”,

n o u

“quantification methods”, “advantages and disadvantages”.

The link below was very instrumental with the use of the above keywords in obtaining

the necessary articles with the required information.

https://scholar.google.com/scholar?hl=en&as-
sdt=0%2C5&%qg=aflatoxin+AND+foods+AND+Uganda&btnG=

This generated over 1000 articles that explain the different detection and quantification
methods of aflatoxins with their advantages and disadvantages. Since the numbers of
articles were so many, a criterion of selection was designed, where only articles
published between 2006 to date were selected. This reduced the number of articles by
almost 600 articles and the remaining articles were still too much to be compared as it
could take much time. Another criterion therefore was designed and this depended on
the number of citations for each article where the articles with 40 and more citations
were selected. Basing on this, the best articles were selected and read by comparing till

| extracted the relevant desired information.



1.5.2 characterization

The information concerning the characterization of aflatoxins were obtained through
the same way but using key wards of “aflatoxin”®, “foods”, and “Uganda” and the criteria

of selection remained the same as that of research methodology section.



1.6 REVIEW OF RESULTS AND DISCUSSION

1.6.1 RESULTS
As reflected in the tables 2, 3, 4, and 5 are the results that we obtained from various

English scientific published articles up to date from Google scholar search engine.
These papers were obtained by the use of a number of keywords. Some of the data was
obtained from book section detailing detection, analysis and quantification methods of

aflatoxins

The results were systematically searched from papers that were obtained with the help
of the link https://scholar.google.com/scholar?hl=en&as-
sdt=0%2C5&%q=aflatoxin+AND+foods+AND+Uganda&btnG=

By using the keywords: “aflatoxins”, “detection”, “foods”, “results” and “Uganda”
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