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Overall thoughts about mycotoxins

» Natural toxins are the main causes of contamination of
agricultural commodities and foodstuffs, according to the

World Health Organization (WHO) and the Food and
Agriculture Organization of the United Nations (FAO) 9

» These substances are poisonous secondary metak '
that are naturally produced by plants, bacteria, fur
algae as a defense against insects, enemie

\_

» Food manufacturers and other cor

- :
@
. (P (FAO, 2022).



Overall thoughts about mycotoxins

» Approximately 400 different kinds of mycotoxins, which are
secondary metabolites made by fungus, are known to exist
In nature and can contaminate unprocessed food ar
agricultural products |

> Aflatoxins (AF), citrines (CIT), fumonisins (FM
(OT), patulins (PAT), trichothecenes (TCT;
N) are the most common mycot

(Marins-Gongalves et al., 2023).



Overall thoughts about mycotoxins

> As a result, it necessitates the strict identification and
measurement of raw agricultural commodities like barley,
beans, corn, fruits, nuts, oats, peanuts, rice, soybear
sugar beets, sugar cane, vegetables, and wheat, as
the detection of these products in food items t
use of chemical or biological analysis nalves et al., 2023).

2 proliferation of fungus anc

(Manning and Abbas, 2012).



Overall thoughts about mycotoxins

> Of the several mycotoxins, aflatoxin Bl (AF
deoxynivalenol (DON), and zearalenone (ZEN) are the m
significant f

» Among the most harmful xenobiotic; AFE

S ~carcinogen that has mutagenic
@
@
® ﬁ) ;

Nana C arCinogeniC proe e (Mohammadi et al., 2014).



Overall thoughts about mycotoxins

» Fusariumspecies are the primary producers of a class of
mycotoxins known as trichothecenes, the most common
trichothecene; deoxynivalenol (DON), is one of the mai
mycotoxins present in corn, wheat, and barley. et al.,, 2010).

> Deoxynivalenol (DON) can lead to ribo
response-induced proteln
munological dysregulati

0O (Pestka, 2008).
<
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Overall thoughts about mycotoxins

» ZEN has also lately been implicated in genotoxicity, being
one of the most potent naturally occurring estrogenic
pollutants that affect development

» Few research on the combined toxic effect:

mycotoxins have been performed to at thi
O o *
@
@
® ﬁ) ;

have discovered that most of the
additive toxicities might be caused -1 1)



Overall thoughts about mycotoxins

» Globally, agricultural commodities are increasingly
contaminated by AFBI, DON, and/or ZEN at the same time
an emerging trend. According to a survey, mycotoxins (A
DON, ZEN, FUM, and OTA) were found in 78% of 330C

samples (corn, wheat, barley, rice, Soybean e
O
O ﬁ) .

gluten meal, dried distillers grains, and silac

percentage of mycotoxins that occurre
nigh as 427%




Overall thoughts about mycotoxins

» However, given that co-exposure to mycotoxins is a ree |
a study recommended that risk assessment and accej
exposure limit computations be done using the |
effect of these mycotoxins rather than their |
response

.



Overall thoughts about mycotoxins

> Mycotoxins can be transferred from plants to humans by
the eating of contaminated plant-based meals. They ¢
also be found in animal products like meat and eggs.: -

~ ~ » Human also can be infected by comir

O 00ISC NOUS dUSt and ail" a-Hirzel et al., 2016)
@
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soybean

maize







Overall thoughts about mycotoxins

» Exposure to these toxins is more likely to be widespread In
regions of the world with inadequate pest infestation
control measures for crops, roads, and storage facilities;
the other hand, it can also be widespread in highly
societies where people consume only what |

available rather than what is desirable. ne et al., 2009).

¢ ontinuous exposure to mycotoxi

O
\ ® (Zinedine et al., 2009).
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Overall thoughts about mycotoxins

» In developed nations, there exists a possibility of mycotoxin
exposure, particularly in populations where inadequate food
handling practices are prevalent. This increases the
population's susceptibility to diseases caused by mycotox

» Mycotoxins pose a risk to human health since they
potential to cause serious, permanent harm
health, including cancer, especially
ountries. Since most mycotoxins are

@
O
O
O
? (Omotayo et al., 2019)
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Mycotoxins occurrence

» Certain fungal species, including Alternaria, Aspergillus,
Claviceps, Fusarium, and Penicillium, have been found In
raw agricultural products associated with susceptik
crops

» Other factors that may contribute to this func
include high temperatures, high moi
Inadequate pre- and post-harvest pr

care and hygiene d

®
. .
@ (P (Marins-Gongalves et al., 2023).



Mycotoxins occurrence

» Mycotoxins can also spoil dairy products, meat, and their
byproducts. Furthermore, because the majority
mycotoxins are chemically stable, they can pers
cooked foods and contaminate industrialized goo:

being stored, processed, and consume (7 e e

nas recently been revealec

(Juraschek et al., 2022)



Biological factors Environmental factors

-Susceptible crop -Temperature
-Compatible -pH

~-Humidity
-Mechanical injury

- Insect/bird damage

-Crop maturi
“-Temperature
-Moisture
-Period

-Toxigenic fungus

“-Temperature
-Moisture
-Period




Mycotoxins occurrence

» In addition, the presence of mycotoxins in fruit produ
cereal-based Infant formula, and breast mi
Investigated because these items expose consul
combination of mycotoxins at the same tir
have synergistic effects under circu

O |\ €
S nycotoxins are hazardous ..
@
@
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Climatic stress

Insect attack

Plant disease

8 Afiatoxins

@ Fusarium mycotoxins

@ Overiap of aflatoxins and Fusarium
mycotoxins




Mycotoxins' occurrence with relation to climate chan |




Mycotoxins types

» The primary categories of mycotoxins that are linked to
contaminations of food and agricultural products are free
mycotoxins such ochratoxins (OT), fumonisins (FM
aflatoxins (AF), citrines (CIT), patulins (PAT), trichothec

(TCT), and zearalenone (ZEN)

recently, modified mycotoxi

7 : (Tan, etal., 2023).
O
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Mycotoxins' types

» Mycotoxins that have undergone modification can have
altered structures, polarities, solubilities, and levels of
toxicity. They can also coexist with free mycotoxin ar

exceed the amount found in food items. These metak

are created during the processing of contami

agricultural commodities or are transformed t

toxin during animal and human metabolism -, 1 P75)




The primary mycotoxin chemical structures, both free an
modified, the crops (raw and processed) that contain th

their hazardous effects on humans, and the official
analysis method are all included in the followi



\N

Mycotoxin free Agricultural commaoddities where can be found Toxiceffectzin  Official
human Method of
analysis

Aflatoxin (AF)

Maize, pear] millet, rice, sorghum, wheat, black HPLC

1 "-:' - pepper, chilies, coriander, ginger, turmerie,
a £ gilseeds, almond, pistachio, walnut, cotonut,
d S milk (animal and human) and butter
® 0 R :
I:-:I_t—"

(Bhat, et al., 2010)




Beer, cereals, coffee, cocoa, dried fruits, grapes,  Embryotosdety, HPLC
spices, wing, dairy and meat products Janotonioity,
hepatotoxicty,
immunotaxicity,
mutagenicity,
nephrotoxicity and
teratogenicity

(Wang et al., 2022)




Maize and everal other graine crops plants, High affinity for esmogen
barley, grape rice, millet, cat, peanut, rye, Iecaptors, cawsing

wheat amd grain products such as chips, flask reproductve and fertlicy
and tortillas diffirulties in marmmals

Maize graine erope plantz, barley, grape riee, Ezophageal cancer,
millet, cat, peanut, rye, wheat and grain malformaton of the neural
products such az chips, fladk and tortllas tube, nerve damage,

anencephaly and stillbinth

(Ocampo-Acu™na et al., 2023)




Fish and mycotoxins
» Farm-raised fish are susceptible to mycotoxin exposure

from feed and runoff from grain fields that drain into water
stream

» The mycotoxins are considered aquatic syste
micropollutants because the amounts of them In drai
and river water are similar to those of pesticides (i

» Apart from the mycotoxins present in drain
could endanger fish health; the mycotoxi
also have a significant impact on fi (Pietsch et al., 2013).

(Santacroce et al., 2008).
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Benefits of Mycotoxins

» Trichothecene mycotoxins has antiviral effect as inhibiting
the replication of Herpes simplex virus

» Penicillin secreted by Penicillium can be used as antik
for treatment of several bacterial diseases.

» Immunosuppressants (Cyclosporine).

ol of postpartum hemc



Recommendations
» The evaluation of the risks that humans face from eating

contaminated food led to the creation of particular laws
that analyze the types, concentrations, and presence ¢
mycotoxins in food and agricultural products.

» Therefore, it is necessary to establisk
analytical processes for the |
@
O (P .

‘quantification of mycotoxins in t



Recommendations

» It is critical that producers of agricultural commodities
develop more environmentally friendly, quick, and accurate
mycotoxin extraction techniques.

» More investigation is required into the molecular
of mycotoxins production, particularly W|th re
new mycotoxins.

standing the chemot



Recommendations

> More studies will also advance our knowledge of the
ecology and epidemiology of mycotoxins members, wi
could be useful in developing models to estime
probability of epidemics and the generation of n

- » lt is advised that more research be dor

(f otoxins in fish since fish see



Recommendations

» Encouraging proper prevention and control of :
dangerous chemicals in agricultural products whi
are still in the field is important because it wi
slow the spread of mycotoxins and, |n tur

|llnesses caused by mycotoxin.

Wi



Inactivate, destroy ’ Not leave or
or remove the v produce toxic
toxin L\ ' residues

s\ ./

Not change the
nutritional,
organoleptical, or
technological
properties of food

Destroy fungal
spores, preventing
the production of

mycotoxins

Environmentally ‘ |
friendly & | Effective
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