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INTRODUCTION

Food poisoning, or foodborne illness, oc-
curs when an individual Consumes food Con-
taminated with harmful agents. This Contami-
nation is frequently the result of inadequate
personal hygiene, insufficient Cleaning of stor-
age or food preparation areas, and the use of
unclean utensils. Contaminated food is defined

iological toxins are hazardous Compounds produced by a wide
range of living organisms, including microorganisms, plants, and
animals, and they pose a significant threat to the health of humans,
animals, and even other plants. By definition, a toxin is a deleteri-
ous substance resulting from an organism’s metabolic processes, typically
highly unstable and especially harmful when introduced into living tissues.
These substances are notorious for provoking antibody production due to
their pronounced toxicity.
These toxins may originate from the metabolic activities of living organisms
or as secondary metabolites from decomposing biological material. Addi-
tionally, Certain toxins arise as a Consequence of fermentation processes
Conducted by bacteria or fungi, further broadening the scope of potential
exposure to hazardous substances.
Food poisoning, otherwise known as foodborne illness, is a prevalent out-
come of ingesting Contaminated food. While the majority of Cases resolve
without medical intervention, specific populations face heightened risk.
Pregnant individuals, adults over the age of 65, those with Compromised
immune systems, and young Children are particularly susceptible, with the
latter group especially vulnerable to dehydration. Consequently, understand-
ing the sources and risks associated with biological toxins is Crucial for ef-
fective public health management and prevention strategies.

as food that Contains harmful organisms,
which may include bacteria, fungi, parasites, or
viruses. In some Cases, these microorganisms
are not directly toxic, but they produce toxic
byproducts that Can Cause illness, as noted by
the American College of Medical Toxicology
(2013).

Upon ingesting a toxic substance, the hu-

Corresponding author: Sally A.A. Mahran, Food Hygiene Department, Alexandria provinCial Lab., Animal
Health ResearCh Institute (AHRI), AgriCulture ResearCh Center (ARC), Egypt.

Email address: sashrey@hotmail.Com
DOI: 10.21608/ejah.2025.450157

91



mailto:sashrey@hotmail.com

Sally

Egyptian Journal of Animal Health 5, 4(2025), 91-101

man body attempts to eliminate the toxin, typi-
cally through mechanisms such as vomiting,
diarrhea, or fever. These symptoms represent
the body’s efforts to restore homeostasis and
generally resolve within one to two days.

Regarding Causative agents, foodborne ill-
ness Can result from exposure to Chemicals,
heavy metals, parasites, fungi, viruses, and
bacteria. Of these, bacterial Contamination is
the most Common Cause of food poisoning,
though fewer than twenty bacterial species are
responsible for the majority of Cases. Over
90% of food poisoning Cases annually are at-
tributed to the following bacteria: Staphylococ-
cus aureus, Salmonella, Clostridium
perfringens, Campylobacter, Listeria mono-
cytogenes, Vibrio parahaemolyticus, Bacillus
Cereus, and entero-pathogenic Escherichia
Coli. These pathogens are often present on raw
foods. Generally, a significant bacterial load is
necessary to induce illness.

As such, food poisoning Can be prevented by
(1) Controlling the initial bacterial Count.

(2) inhibiting bacterial proliferation.

(3) eliminating bacteria through sufficient
Cooking.

(4) preventing re-Contamination of prepared
foods.

Foodborne illness remains a persistent pub-
lic health Concern, though it Can be mitigated
through proper food handling and hygiene
practices. It is estimated that, in the United
States, foodborne diarrheal diseases affect be-
tween 24 and 81 million individuals annually,
resulting in economic losses of $5 to $17 bil-
lion due to medical Costs and reduced produc-
tivity (EFSA, 2014).

Toxins are ubiquitous in nature and Can
originate from a range of sources, including
bacteria, fungi, and plants. These substances
may enter the human body through ingestion
(as in the Case of foodborne toxins) or injec-
tion (as with animal venoms), and they often
disrupt normal physiological processes with
potentially  severe-and sometimes fatal-
Consequences.

Bacterial toxins are particularly notorious
for their role in serious diseases such as Chol-
era, tetanus, and botulism. These toxins are
also significant Contributors to life-threatening
Conditions like sepsis and necrotizing fasciitis.
Tetrodotoxin, for example, is Commonly
linked to pufferfish and is produced by associ-
ated bacteria. When ingested, tetrodotoxin
blocks sodium Channels in nerve Cells, result-
ing in muscular paralysis that Can prove fatal
without prompt intervention.

Fungal toxins, such as aflatoxins, frequent-

ly Contaminate Cereal grains and have a well-
documented association with Chronic liver dis-
ease and hepatocellular Carcinoma.
Animal venoms Comprise Complex mixtures
of various toxins, each with the potential to
Cause a wide array of effects in humans, de-
pending on the species and the Composition of
the venom (Jenner et al. 2017).

Types of food poisoning: (Edyta Janik et al.
2019)

1-Spore-Forming Pathogenic Bacteria in
Ready-to-Eat Food

Regarding foodborne illnesses, Certain
spore-forming bacteria, such as BaCillus Cere-
us and Clostridium perfringens, present
unique Challenges. These organisms Can exist
in both spore and vegetative forms. Their
spores are notably heat-resistant, enabling
them to survive standard cooking processes.
When food is left at room temperature for ex-
tended periods after Cooking, these spores Can
germinate and proliferate. This underscores the
importance of promptly storing Cooked food at
temperatures of 4°C or lower to inhibit bacteri-
al growth. Contrary to some beliefs, reheating
food thoroughly does not always mitigate the
risk if vegetative Cells have already multiplied
during improper storage.

In summary, biological toxins and venoms
represent significant hazards to human health,
necessitating vigilance in food handling and
awareness of environmental risks.

[Mustration: Vegetative Cells (left) and spores
(right, under the arrow) of Bacillus spp.
(Photo: Dr. Samson S.Y. Wong, Department

92



Sally

Egyptian Journal of Animal Health 5, 4(2025), 91-101

of MiCrobiology, University of Hong Kong)

-

e -

\

.

2- Non-Spore-Forming Pathogenic Bacteria
in Ready-to-Eat Food - A Common
Cause of Food Poisoning in Hong Kong

While spore-forming bacteria present clear
challenges in food safety, the leading agents
responsible for food poisoning in Hong Kong
during 2006 were actually non-spore-forming
pathogenic bacteria: Vibrio parahaemolyticus,
Salmonella species, and Staphylococcus aure-
us. This observation prompts a closer examina-
tion of the underlying factors.

The prevalence of foodborne illness ap-
pears to be less about whether bacteria form
spores and more about specific environmental
and handling conditions. Vibrio parahaemolyt-
icus s indigenous to marine environments and
frequently associated with raw or undercooked
seafood, as well as wrth cooked foods that be-
come cross-contaminated. Consumption of raw
seafood from unsanitary sources likely contrib-
utes to its high incidence. Salmonella species
are commonly found in meats, poultry, and
even fresh produce irrigated with contaminated

water. Insufficient cooking and cross-
contamination during storage or preparation
increase the risk of salmonellosis. Staphylo-
coccus aureus, meanwhile, is a normal constit-
uent of human flora; food can become contam-
inated through poor personal hygiene, direct
contact, or respiratory droplets. Inadequate
temperature control further facilitates bacterial
growth. Overall, improper or unhygienic food
handling remains a primary driver of these out-
breaks (Slagboom et al. 2018).

What is proper temperature for Storage
and Cooking for some poisonous bacteria?

Temperature control is central to prevent-
ing the proliferation of these pathogenic bacte-
ria. Regardless of their ability to form spores,
it is essential to keep potentially hazardous
foods outside the “danger zone” of 4°C to 60°
C. Most pathogenic bacteria thrive within this
temperature range. As indicated in the table on
the following page, proper storage and thor-
ough cooking are critical to reducing the risk
of foodborne illness.

Pathogenic bacteria

Growth Temperature Range

Listeria monocytogenes

Salmonella spp.

Staphylococcus aureus

Bacillus Cereus (vegetative form)
Clostridium perfringens (vegetative form)

Vibrio parahaemolyticus

0-45°C (37°C)
6.5-47°C (35-37°C)
7-45°C (37°C)
10-49°C (30-37°C)
10-52°C (43-47°C)
12.8-40°C (37°C)

*Optimal growth temperatures are shown in brackets Source: Bad Bug Book from the US FDA and
Microbial Pathogen & Data Sheets from the New Zealand Food Safety Authority
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Listeria monocytogenes is notably resilient,
capable of surviving and even multiplying at
refrigeration temperatures (0°C). Fortunately,
standard cooking procedures are effective in
eradicating this pathogen. The principal con-
cern arises with post-cooking contamination of
ready-to-eat foods, as well as extended storage
of raw foods that may harbor the bacterium.

Pathogenic bacteria exhibit varying re-
sistances, but, generally, cooking food to an
internal temperature of 75°C for a minimum of
30 seconds is sufficient to destroy most harm-
ful bacteria-spore forms being a notable excep-
tion due to their heightened resistance.

It is important to recognize that while cer-
tain bacterial traits contribute to their patho-
genicity, improper or unhygienic food han-

dling by humans remains the leading cause of
foodborne illness. Emphasizing proper food
handling and hygiene practices is essential in
significantly reducing the risk of bacterial food
poisoning (Ken, 2008).

How can we prevent food born illness
caused by bacteria?

Prevention of foodborne illness requires
vigilance. Adhering to fundamental principles
of safe food handling-including thorough
cooking, avoiding cross-contamination be-
tween raw and cooked foods, and minimizing
storage time of perishable items-serves as the
most effective strategy for eliminating the risk
of food poisoning. Ultimately, individuals play
a crucial role in safeguarding food safety
through conscientious practices

Bacterial Reference Table

Bacteria Responsi-

Temperature Sen-

ble Description Habitat Types of Foods Symptoms Cause sitivity
No growth be-
Nose and throat Meat and sea- . low 40° F. Bac-
of 30 to 50 per- Nausea, vomit-  Poor personal .
food salads, . . . teria are de-
Staphylococcus  Produces a heat-  cent of healthy . ing and diarrthea  hygiene and
. S sandwich o stroyed by nor-
aureus stable toxin population; also ds and hich within 4 to 6 subsequent tem- I cooking b
skin and superfi- spreads and Mgh 1 urs. No fever perature abuse mal cooking but
cial wounds salt foods. : ) * toxin is heat-
’ stable.
Contamination
. . . fready-to-eat ~ No growth be-
. High protein Diarrhea nausea, o : o
Salmonella Elrt(::(:?igzsl ?Irllfec- E)r%tgztiﬁllzllstrsgfis foods — meat, chills, vomiFing Z?;-iség:)ﬁfg 12;?34233 l;e]?ac_
. poultry, fish and and fever within .
tion man coos 12 to 24 hours and recontami-  stroyed by nor-
£es: " nation of cooked mal cooking.
foods.
Produces a spore No growth be-
. Cramps and low 40 degrees
and prefers low  Dust, soil and . o Improper tem- X
. . . Meat and poultry diarrhea within F. Bacteria are
Clostridium oxygen atmos- gastrointestinal - perature control .
erfringens here. Live cells tracts of animals dishes, sauces 12 to 24 hours. of hot foods, and killed by normal
p g p L and gravies. No vomiting or L cooking but a
must be ingest- and man. recontamination.

Clostridium botuli-

num

ed.

Produces a spore
and requires a
low oxygen
atmosphere.
Produces a heat-
sensitive toxin.

Soils, plants,
marine sedi-
ments and fish.

Home-canned
foods.

fever.

Blurred vision,
respiratory dis-
tress and possi-
ble DEATH.

Improper meth-
ods of home-
processing
foods.

heat-stable spore
can survive.

Type E and Type
B can grow at
38° F. Bacteria
destroyed by
cooking and the
toxin is de-
stroyed by boil-
ing for 5 to 10
minutes. Heat-
resistant spore
can survive.
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Bacterial Reference

Bacteria Responsi- . . Temperature
ble Description Habitat Types of Foods Symptoms Cause Sensitivity
]c)rgglrh:a\’/omit- Recontamination No growth be-
Vibrio parahaemo- Requires salt for  Fish and shell- Raw and cooked o ﬁ)ez; dache of cooked foods  low 40° F. Bac-
lyticus growth. fish seafood. an% fever within  ©F eating raw teria killed by
12 to 24 hours. seafood. normal cooking.
. No gro(\)zvth be-
Produces a spore g/ilzlilr(rihcezszr?cf Improper hold- 12::{141211&1%%'
Bacillus cereus and grows in Soil, dust and Starchy food some nausea ing and storage normal cooki};lg
normal oxygen spices. ’ temperatures >

atmosphere.

Soil, vegetation

Survives adverse

and water. Can

Milk, soft chees-

within 12 to 24
hours.

Mimics meningi-

after cooking.

but heat-resistant
spore can sur-
vive.

Grows at refrig-
eration (38-40°
F) temperatures.

Listeria monocyto- conditions for survive for long  es, vegetables SSrerrlgnmu?sz_d Contaminated May survive
genes long time peri- periods in soil fertilized with indi 5 iduals most T2V products. minimum pastur-
ods. and plant materi- manure. susceptible ization temper-
als. P ’ tures (161° F for
15 seconds.)
Sensitive to dry-
Oxygen sensi- Animal reser- Meat, poulty. Diarrhea, ab- Improper pas- mg or fregzmg.
Campylobacter tive, does not voirs and foods  milk ’an d mlish- domianl 7cram ¢ teuriztion or Survives in milk
jejuni grow below 86° . g > P cooking. Cross-  and water at 39°
of animal origin. rooms. and nausea. >
contamination. F for several
weeks.
Poultry, beef, Diarrhea, ab- Grows at refrig-
. Not frequent P > . PR Improper cook-  eration tempera-
Versinia entero- swine. Isolated Milk, tofu, and dominal pain, . o
o cause of human ; o . ing. Cross- tures (35-40° F)
colitica . . only in human pork. vomiting. Mim- o L
infection. athogen ics appendicitis,  contamination. Sensitive to heat
Can produce Organisms can
toxinr; that are Diarrhea. ab- Inadequate cook- be controlled by
Enteropathogenic h ble and Feces of infected Meat and chees- dominal ing. Recontami-  heating. Can
- eat stable an ominal cramps, : I
E. coli humans. es. nation of cooked grow at refriger:
others that are no fever.

heat-sensitive.

ation tempera-
tures.

product.

What are the most dangerous poisonous
bacteria?

Staphylococcus aureus is a notable patho-
gen frequently present on human skin, in the
respiratory tract, and in superficial wounds. Its
relevance to food safety stems from the fact
that, when allowed to proliferate in food, S.
aureus produces a toxin capable of causing ill-
ness. This enterotoxin is notably heat-stable,
meaning that while proper cooking destroys
the bacteria, the toxin itself may persist and
retain its harmful effects. Staphylococcal food
poisoning is most often linked to foods pre-
pared by hand—such as potato salad, ham sal-

ad, and sandwich spreads—especially when
these items are left at room temperature for
extended periods, allowing for significant tox-
in production. To mitigate the risk, adherence
to good personal hygiene practices during food
preparation and prompt refrigeration of both
raw and cooked foods are critical.

Salmonella, another significant bacterial
pathogen, is commonly found in the gastroin-
testinal tracts of both humans and animals.
Foods rich in protein-meat, poultry, fish, and
eggs-are particularly susceptible to Salmonella
contamination. However, virtually any food
can become a vector if contaminated and sub-
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sequently stored at inappropriate temperatures.
Salmonella is inactivated by cooking at tem-
peratures greater than 150°F. The primary con-
tributors to  salmonellosis are  cross-
contamination between raw and cooked foods,
and insufficient cooking. Proper sanitation of
food-contact surfaces and utensils, combined
with refrigeration below 40°F, are essential
preventive measures.

Clostridium perfringens, an organism preva-
lent in soil, dust, and the gastrointestinal tracts
of humans and animals, also poses a significant
foodborne risk. This bacterium can exist as a
heat-resistant spore, which enables it to survive
standard cooking temperatures. When foods
contaminated with a sufficient quantity of C.
perfringens are consumed, the bacteria can pro-
duce toxins in the intestinal tract, resulting in
illness. Preventive strategies include minimiz-
ing the time cooked foods spend at room tem-
perature and ensuring prompt refrigeration.

Vibrio parahaemolyticus

This one’s a real ocean dweller—Ilives on sea-
food, loves salty water, can’t stand the cold or
too much heat. If you stash your seafood below
40°F and then cook it good and hot (over 140°
F), you’ll wipe out all the V. parahaemolyticus
hanging around. Trouble starts when folks
don’t cook their seafood enough, or when raw
stuff gets mixed up with already-cooked food,
and then it all sits around at the wrong temp.
Japan gets hit the hardest, probably because
sushi is basically a national treasure. Oh, and
there’s V. vulnificus too—another ocean bacte-
ria, just as fun. This one’s on the rise but, hon-
estly, you can shut it down with proper cook-
ing and keeping things cold. Not rocket sci-
ence.

Bacillus cereus

Meet B. cereus—it’s basically everywhere:
dust, dirt, spices. The annoying part? It laughs
in the face of normal cooking because it can
turn into a heat-resistant spore. Then, you let
your rice or potato salad hang out at the wrong
temp, and bam, it comes back to life and multi-
plies like crazy. It’s always those starchy
foods—rice, pasta, potatoes—that get hit.
Spores can chill on raw foods, so even after
you cook, you gotta serve them hot or cool

them fast. Leave them in the “danger zone”
and you’re just asking for trouble.

Listeria

Back in the day, Listeria was mostly a farm
animal problem. That all changed in the ‘80s,
when outbreaks started popping up in places
like Nova Scotia, Massachusetts, California,
and Texas—thanks, modern food system! The
thing about Listeria? It’s tough. Hangs out eve-
rywhere, doesn’t care about harsh conditions,
and—get this—it can actually grow in the
fridge. Yeah, you heard me. Pregnant women,
the elderly, people with weak immune sys-
tems—they’re all sitting ducks for this thing.
Listeria monocytogenes is the real troublemak-
er; it causes listeriosis, which can feel like the
flu or, weirdly, not much at all. Some folks
don’t even notice it, but if you’re vulnerable, it
can be deadly—Ilike, up to 30% fatal for babies
or immunocompromised people.

Here’s the kicker: cold doesn’t stop Listeria.
At 39.5°F (aka, your fridge), it can double eve-
ry day and a half. If you blast it with heat
above 170°F, you’ll kill it off—but once your
food is cooked, any contamination from the
environment is a big deal. Since Listeria likes
to party in the fridge, keep your food mov-
ing—don’t let stuff sit forever. Rotate it out,
keep things clean, and remember: this bug is
sneaky.

In summary, understanding the unique charac-
teristics and modes of transmission of these
bacteria is fundamental in developing effective
food safety protocols.

Prevention

The foremost strategy for preventing food-
borne illness is to recognize that all foods can
serve as potential sources of contamination. To
minimize risk, it is essential to adhere to estab-
lished food safety protocols. This includes
thorough handwashing, as well as cleaning
food preparation surfaces and utensils both be-
fore and after handling raw foods to prevent
cross-contamination. Refrigerated items should
be maintained at temperatures below 40°F,
while hot foods should be served promptly or
kept above 140°F to inhibit bacterial growth.
When storing large quantities of food, dividing
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them into smaller portions facilitates rapid and
safe cooling. It is important to note that the
temperature range between 40°F and 140°F is
often referred to as the “danger zone,” where
bacteria multiply most rapidly.

For those engaged in home canning, it is
advisable to consult recognized guidelines
from reputable sources, such as the USDA or
Cooperative Extension Service. Canned foods
must be thoroughly heated before tasting to
reduce the risk of foodborne illness. When the
safety of a food item is in question, it is pru-
dent to discard it. Special attention should be
paid to vulnerable populations, including in-
fants, older adults, pregnant individuals, and
those with compromised immune systems, who
should avoid consuming raw fish, seafood, and
undercooked meat products (Heshmati, et al.
2021).

Regarding fungal mycotoxins, these are
toxic secondary metabolites produced by spe-
cific fungi during the colonization of food and
animal feed. Mycotoxins represent a signifi-
cant global public health concern due to their
mutagenic, teratogenic, and carcinogenic prop-
erties. Common mycotoxins found in food in-
clude aflatoxins and ochratoxins (primarily
from Aspergillus species), ochratoxins and pat-
ulin (from Penicillium species), as well as
fumonisins, deoxynivalenol, and zearalenone
(from Fusarium species). These compounds
have been implicated in a variety of acute and
chronic diseases in both humans and animals.
Analytical techniques have been developed and
refined for the detection and quantification of
mycotoxins in food products, underscoring the
importance of ongoing monitoring and food
safety research (Abdolmaleki, 2021).

Mycotoxins in food aren’t just a minor con-
cern-they’re an ongoing challenge for analysts
and producers alike. Over the years, scientists
have developed and utilized a variety of analyt-
ical methods to quantify and detect these toxins
in food commodities (Ingle et al. 2020). Ad-
dressing contamination isn’t a one-size-fits-all
process; mitigation strategies include physical,
chemical, and biological approaches, each with
their own advantages and limitations.

It’s important to note that a single mold
species can produce multiple mycotoxins,
meaning that a range of different toxins can
end up in food products (Kamle et al. 2019).
For instance, studies have identified the pres-
ence of NIV and DON in cereal-based goods,
while ZEN, OTA, and aflatoxins were general-
ly found at lower levels (Mousavi Khaneghah
et al. 2019).

Environmental factors-such as moisture,
temperature, and water activity-play a signifi-
cant role in fungal growth and mycotoxin pro-
duction. When these conditions are favorable,
fungi can infiltrate the food matrix, posing
risks to human health and reducing agricultural
profitability (Rausch, 2021).

Among the most significant mycotoxins
found in foods are aflatoxins (AFs), zeara-
lenone (ZEN), T2/HT2, deoxynivalenol
(DON), patulin (PAT), and ochratoxin A
(OTA) (Abhay et al. 2023). Each of these
compounds presents unique challenges in
terms of detection, mitigation, and public
health impact.

Mycotoxins commonly found in food and
why they are of concern?

Mycotoxins are a common contaminant in
food and represent a significant public health
concern. Certain food-borne mycotoxins can
have acute effects, causing severe illness short-
ly after ingestion of contaminated products.
Others, however, are more insidious, contrib-
uting to long-term health problems such as car-
cinogenesis and immunosuppression. Among
the hundreds of known mycotoxins, approxi-
mately a dozen are considered particularly con-
cerning, both for their prevalence and their se-
vere health implications.

Aflatoxins stand out as some of the most
toxic mycotoxins and are produced by specific
mold species, notably Aspergillus flavus and
Aspergillus parasiticus. These fungi thrive in
soil, decaying organic matter, and are particu-
larly problematic in stored grains and hay.
Crops commonly contaminated by Aspergillus
include cereals (e.g., corn, sorghum, wheat,
and rice), oilseeds (such as soybean, peanut,
sunflower, and cottonseed), spices (including
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chili peppers, black pepper, coriander, turmer-
ic, and ginger), and a variety of tree nuts (like
pistachio, almond, walnut, coconut, and Brazil
nut). Importantly, aflatoxins can also enter the
human food chain via animal products; for ex-
ample, aflatoxin M1 can be detected in milk
from animals that have consumed contaminat-
ed feed (WHO, 2018).

The presence of aflatoxins in a broad spec-
trum of food products presents major challeng-
es for food safety, particularly in tropical and
subtropical regions where environmental con-
ditions favor mold growth and toxin produc-
tion. There is also the risk of these toxins being
transferred to animal-derived foods, such as
eggs, which further complicates control efforts
(Martin et al. 1998).

Acute exposure to high levels of aflatoxins
can result in aflatoxicosis, a potentially fatal
condition primarily characterized by severe
liver damage. Beyond acute toxicity, aflatoxins
are genotoxic, meaning they can damage DNA
and induce cancers in various animal species.
Substantial evidence implicates aflatoxins in
the development of liver cancer in humans as
well. Consequently, aflatoxins are classified as
human carcinogens, reflecting the significant
risk they pose to public health. (Yaling et al.
2008).

Ochratoxin A, a mycotoxin produced by
various Aspergillus and Penicillium species, is
a widespread contaminant found in numerous
food products—cereals, coffee beans, dried
fruits, wine, grape juice, spices, and even lig-
uorice. Its prevalence is a global issue, primari-
ly arising during the storage phase of crops.
The toxin’s most significant toxicological im-
pact is nephrotoxicity, though evidence also
suggests potential effects on fetal development
and immunological function. While experi-
mental data in animals clearly demonstrate as-
sociations with kidney damage and carcinogen-
icity, the evidence in humans is less definitive;
however, renal effects have been observed
(Khaneghah, 2020).

How can I minimise the risk from mycotox-
ins?
Mitigating the risk of mycotoxin exposure

requires awareness of the fact that molds capa-
ble of producing these toxins can infiltrate
deeply into food matrices—not simply reside
on the surface. Molds are unlikely to prolifer-
ate in conditions where foods are thoroughly
dried and properly stored, so maintaining opti-
mal storage environments is critical.

Recommendations for reducing mycotoxin
risk include:

* Avoiding physical damage to grains during
drying and storage, since damaged grains have
heightened vulnerability to mold colonization
and subsequent toxin production.

* Inspecting whole grains (such as corn, sor-
ghum, wheat, and rice), dried figs, and a varie-
ty of nuts (including peanuts, pistachios, al-
monds, walnuts, coconuts, Brazil nuts, and ha-
zelnuts) for signs of mold, discoloration, or
shriveling, and discarding any compromised
items.

* Purchasing grains and nuts that are as fresh as
possible, as the risk of contamination increases
with age.

* Ensuring food is stored in dry, insect-free,
and temperature-appropriate conditions.

* Minimizing the duration of storage prior to
consumption.

* Maintaining dietary diversity, which not only
promotes overall nutritional adequacy, but also
reduces the risk of significant exposure to any
single contaminated food source.

Through these practices, the likelihood of
mycotoxin-related health effects can be signifi-
cantly reduced.

Chemical toxicity, though distinct from
biological toxicity, poses a significant risk to
human health. Among its various forms, metal
toxicity is particularly noteworthy, partly due
to its connection with foodborne illnesses.
Cooking utensils, for instance, can serve as un-
expected sources of such toxicity.

Metal toxicity, also referred to as metal
poisoning, arises when certain metals, in spe-
cific forms and doses, exert harmful effects on
living organisms. Some metals become toxic
by forming soluble compounds, and several
have no known biological function; their pres-
ence in the body can be detrimental (Metals
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Primer, 2013).

A relevant example is aluminum cookware.
Actions such as washing or scraping aluminum
vessels with steel utensils can cause small par-
ticles of aluminum to dislodge. These particles
may then enter food prepared in these vessels,
leading to ingestion. It is estimated that, on
average, individuals may ingest approximately
5 to 7 milligrams of aluminum daily through
this route.

The risk increases when acidic foods, such
as those containing lime or tomatoes, are
cooked in aluminum vessels. Acidic substanc-
es facilitate the dissolution of aluminum ions
into the food, thereby increasing exposure and
potential harm.

The human body’s capacity to eliminate
these metals is limited. Once this threshold is
exceeded, metals may gradually accumulate in
various tissues, including muscle, kidneys, liv-
er, bones, and even brain cells. Aluminum, in
particular, exhibits neurotoxic effects attribut-
ed to its action as an oxidative free radical. The
accumulation of such metals can ultimately
result in slow, chronic poisoning (Dr. Thom-
bare, 2019).

Given these risks, awareness of the materi-
als used in cookware and food preparation is
essential for minimizing exposure to harmful
metals.

Throughout history, there have been ac-
counts, such as those involving the British
government, where food served to prisoners
was intentionally prepared using aluminum
cookware, presumably with the intent to re-
duce life expectancy. This historical anecdote
highlights the awareness of metal toxicity long
before modern science provided clear explana-
tions. (CDCP, 2012).

When discussing metals and toxicity, lead
stands out for its danger—even minimal expo-
sure can have serious health impacts. While
“heavy metals” are commonly associated with
toxicity, lighter metals like beryllium and lithi-
um can also be harmful under certain circum-
stances. (Okereafor et al. 2022).

Conversely, not all heavy metals are inher-
ently toxic; iron, for instance, is essential for
physiological function. The classification of
metals as toxic often extends to trace elements,
which become hazardous only in excessive
amounts (ACMT, 2013).

In cases of metal poisoning, chelation ther-
apy is a widely recognized intervention. This
medical approach involves administering che-
lating agents, compounds that bind metal ions
and facilitate their excretion from the body.
Chelation should be reserved for individuals
with confirmed cases of metal toxicity, as rec-
ommended by public health authorities
(Brodkin, et al. 2007).

A defining feature of toxic metals is their
tendency to bioaccumulate, both within the
human body and throughout the food chain.
Chronic exposure is therefore a principal con-
cern. Radioactive heavy metals, such as radi-
um, can mimic essential elements like calcium
and become incorporated into bone tissue,
leading to long-term health consequences.
Similar mechanisms are seen with lead and
mercury toxicity.

Environmental exposure to metals is ubiq-
uitous, and trace amounts are often detectable
through medical testing. However, detection
alone is not sufficient to diagnose poisoning.
Testing should be considered primarily when
there is a clear history of exposure or clinical
symptoms that suggest toxicity. Medical pro-
fessionals are advised to rely on patient history
and physical examination before pursuing fur-
ther diagnostic testing.

For individuals concerned about possible
poisoning, consultation with a healthcare pro-
vider is advised. Appropriate diagnosis and
management depend on both clinical evalua-
tion and laboratory findings. (Brodkin, et al.
2007).

Finally, foodborne illnesses, including
those resulting from metal contamination, can
affect anyone. While most individuals recover
without intervention, vulnerable populations—
such as pregnant women, older adults, young
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children, and those with compromised immune
systems-face increased risks, particularly from
complications like dehydration. Awareness of
food safety practices remains essential for pub-
lic health.
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