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Abstract

Mycotoxin is common defilement in agriculture food commodities which affect both humans and
animals and decreases their commercial esteem.. Mycotoxin carcinogenic class Aflatoxins produced
by Aspergillus fungi and known to contaminate an expansive portion of the world's agriculture and
food supply. The four major Aflatoxins among the identified 20 are AFB1, AFB2, AFG1 and AFG2.
The B-types are majorly harmful and are produced by A. flavus while G-types are produced by A.
parasiticus. Methods like in vitro digestion and hydrolysis, as applied in the case of masked
fumonisins, can be carried out for masked AFs in food and feed followed by detection with
LC/MS/MS and confirmation by other methods like ELISA to ensure the food and feed

safety. Therefore, biocontrol measures in synchrony with other physical and chemical methods along
side improved packaging materials ought to be actualized to accomplish to attain food safety and

security
Introduction

Different fungi produces secondary metabolites called mycotoxins. The label secondary
metabolites was coined to differentiate components like flavonoids, terpones, alkaloids and
products that are considered to be non-essential in the development of plants. Inversely fatty
acids, nucleic acids, amino acids and proteins and other useful components were coined
primary metabolites [1].Mycotoxins have following features (A) They have a confined
apportion in microorganisms (B) They are individualistic to species and genera (C) They are
produced by specialized pathways from primary metabolites [2]. There are total 300 approx.
various known mycotoxins [3] out of which only 20 mycotoxins generally contaminate food
and feed which pose a health risk to human beings and animals and among them aflatoxins

poses the most serious threat due to its occurrence and deleterious effects.
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.Aflatoxins are toxic secondary metabolites produced by Aspergillus flavus [4,5,6],
Aspergillus Nomius [7,8], Aspergillus parasiticus [9,10,11].There are other fungi as well that
produces aflatoxins but are less recurring such as Aspergillus bombycis, Aspergillus
pseudotamarii and Aspergillus ochraceoroseus [12,13,14].

Types of Aflatoxins

Aflatoxins have about 20 secondary metabolites out of which Aflatoxin B1, aflatoxin
B2,aflatoxin G1 and aflatoxin G2 are found in foods of plant origin whereas aflatoxicol,
aflatoxin M1, aflatoxin M2,aflatoxin Q1,aflatoxin P1,aflatoxin B2a and aflatoxin G2a are
found in food of animal origin due to formation of hydroxylates by incorporation of OH
negative group[15] i.e. aflatoxins are passed on to animal food such as eggs, milk, meat and
other milk products in the form of hydroxylates due to consumption of aflatoxin
contaminated feed by animals.

The tags ‘B’ and ‘G’ indicates blue and yellowish green fluorescence under 366nm mercury

lamp on TLC plates whereas the numbers 1 and 2 denote minor and major compound [16].
Occurrence

The botheration of contamination of food and feed by aflatoxins is a mundane issue in
tropical and subtropical regions of the world [17]. Poor harvesting (pre-harvesting and post-
harvesting) and storing practices along with humid climatic conditions aid to the growth of
aflatoxin producing fungi. However the highest levels of contamination occurs during post-

harvest growth of Aspergillus fungi in improperly stored food items.

Most common aflatoxin contaminated food items include chillies, spices, cotton seeds,
peanuts, oil seeds, figs, nuts, corn, barley, oats etc. [1] but peanuts and corn are found to be

the most contaminated food items all over the world[18]
Effects of Aflatoxins

At high dosage aflatoxins causes acute toxicity or death in fish, birds, mammals and human
beings [19]. Main target organ is the liver but aflatoxins at higher dosage have also been
detected in lungs, hearts, brains and kidneys. The B1 variant of aflatoxin is carcinogenic and
mutagenic which causes cancer in liver. Low dosage of aflatoxin over a long period of time is
associated with liver cancer, jaundice, chronic hepatitis, cirrhosis [20]. Aflatoxin exposure

may also play a role in Kwashiorkor and Reye’s Syndrome [21,22]
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Mayjor historical outbreaks

The first outbreak occurred in the early 1960s in England where 100000 turkeys died due to
consumption of aflatoxin contaminated peanut meal [23].Again in 1974 a mammoth outbreak
of hepatitis due to aflatoxin contaminated maize that lasted for almost 2 months was reported
in about 200 villages of Rajasthan and Gujarat that killed around 106 people. Studies of
contaminated maize showed consumption of 2000-6000 pg/kg each day by the affected
individuals [24,25].Again an outbreak occurred in Kenya during January to June 2004 which
resulted in 125 deaths out of 317 cases occurred due to consumption of aflatoxin
contaminated maize [26] and a recent outbreak occurred during the May to 14™ November
2016 in Tanzania that affected a cluster of individuals where out of 68 cases occurred 20

people died because of consumption of aflatoxin contaminated maize. [27]
Regulations

At least in 199 countries there is a regulation level set for aflatoxins [28,29] out of which 77
countries have regulations minimising mycotoxin levels where 48 countries have specific
regulation level in foodstuffs and more 21 countries have on feed stuffs. The United States
Food and Drug Administration (USFDA) have set the lower limit at 200ppb for food and
0.5ppb for milk. In India lower limit for aflatoxin in all food stuffs is set at 30ppb and in the
European Union limit is set at 4ppb [30] which is same in Germany as well. Taiwan have set
the maximum limit at 50ppb in food stuff whereas Kenya and Guatemala have set it at
20ppb.Australia have set the regulatory limit in food at 5ppb and Ireland have set it at 30ppb

in food for human consumption[31].

Aflatoxin B1 has been classified as a Group 1 carcinogen in humans by the International
Agency For The Research Of Cancer (IARC) [32] and the World Health Organization

(WHO) also classifies aflatoxin B1 as Class 1 carcinogen.[33]
Different methods for the analysis of aflatoxins

At present there are many methods applied for analysis of aflatoxins ranging from pretty
basic to highly sophisticated methods such as thin layer chromatography to multi toxin liquid
chromatography tandem mass spectrometry as well as different rapid immunological
methods[34].Analysis of aflatoxins could be grouped into (a) biological process (b) analytical
process and (¢) immunological process. Biological processes were basically used for

screening general toxicity because biological assays were time taking, nonspecific and less
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sensitive. Test such as reaction of ample with hydrochloric acid or triflouroacetic acid were
developed for detection of aflatoxins [35]. On the other hand analytical methods were
developed for aflatoxin analysis which were far better than that of biological ones due to
analytical methods being more rapid, repeatable, reproducible and had lower limit of
detection [36] methods included High performance thin layer chromatography, Thin layer
chromatography,High pressure liquid chromatography etc. Mostly chromatographic
techniques like TLC, HPLC are used for detection and quantification of aflatoxins but there
are different developed techniques such as a portable kit using drip strip technique for
analysis of aflatoxin was created for different public health laboratories, poultry industries
and environment monitoring agencies[37] but with the arrival of monoclonal and polyclonal
antibodies against aflatoxins ELISA was developed for analysis of aflatoxins[38] because it

was more rapid, simple and specific.
Discussion

Aflatoxins have already gained a global impact due to its major effects on both human and
animal health. Though there have been many extensive research done from a food safety
point of view but much remains to be explored in the field of forensic science as aflatoxins
more specifically the B1 variant may be used as a desired biological weapon of choice for
biological warfare or bioterrorism. There have been many instances where terrorist opt for
biological weapons instead of conventional ones as it gives an upper hand to terrorists to
swiftly perform their task of terrorism without been coming into the radar of government
suspicion and investigations. A major reason about biological weapons that allures terrorists
is the ability of using the weapon to affect a large pool of population and it also being easily
feasible to produce and administer. Aflatoxin B1 may be used to commit crimes such as mass
murders, homicide, and killing livestock as it is carcinogenic and supports both acute and
chronic mode of poisoning. Therefore accessibility of Aflatoxins in wrong hands can prove to

be disastrous for global population.
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