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Exposure to mycotoxins through foodstuffs

Exposure to mycotoxins can happen either directly by eating infected food or
indirectly from animals that are fed contaminated feed, in particular from milk.

World Health Organization

Source: FDA and FSA

https://www.who.int/news-room/fact-sheets/detail/mycotoxins
https://www.fda.gov/food/natural-toxins-food/mycotoxins
https://www.food.gov.uk/business-guidance/mycotoxins


Exposure to mycotoxins through indoor environments
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Lindemann et al. (2022) tested mold-infested samples (n=51) from 24 households in northern Germany. Building materials

included wallpapers, plasters, wood, isolation materials like Styrofoam, and glass wool
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Exposure to mycotoxins through indoor environments

Modified from Lindemann et al, 2022

Lindemann et al. (2022) tested mold-infested samples (n=51) from 24 households in northern Germany. Building materials

included wallpapers, plasters, wood, isolation materials like Styrofoam, and glass wool

Patulin, Ochratoxin A

Aflatoxin, Ochratoxin A, Gliotoxin, 
Sterigmatocystin

Sterigmatocystin, Satratoxins H 
and G, Roridin E, and Verrucarin J

Fumonisin B1 and B2, Enniatins A, 
A1, B, and B1

Lindemann et al, 2022
Andersen et al, 2011
Barkai-Golan, 2008
Pestka et al, 2008
Bata et al, 1995



Exposure to mycotoxins through indoor environments

Aflatoxin B1 (AFB1) and its albumin derivative were measured in wet waste management air, surface, and human serum (n =

60) in Tehran, Iran, indicating exposure to mycotoxins like AFB1 as an occupational hazard

Images modified from Karamkhani et al, 2022
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Exposure to mycotoxins through indoor environments

Mycotoxin Reference Summary

Aflatoxin B1 
(AFB1)

Polizzi et al, 2009 Found in wallpaper, mycelium, or silicone of water-damaged 
buildings

Deoxynivalenol 
(DON)

Tuomi et al, 2000 Found in wallpaper, cardboard, wood, plywood, plasterboard, etc., 
from the moldy interiors of buildings with moisture issues

Fumonisin B1/B2 
(FUM)

Shoemaker et al, 2021 Found in the urine of humans and animals in various indoor 
settings

Ochratoxin A 
(OTA)

Polizzi et al, 2009 Found in wallpaper, mycelium, or silicone of water-damaged 
buildings

Zearalenone 
(ZEA)

Palmgren et al, 1983 Found on corn dust in grain elevator in an industrial setting



Common mycotoxins and their impact on human health

Mycotoxins in 
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Exposure through Impact on human health

Food Indoor

Aflatoxin B1 (AFB1) Yes Yes Targets liver which can result in hepatocellular carcinoma
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Common mycotoxins and their impact on human health

Mycotoxins in 
TOXIPLEX BASIC

Exposure through Impact on human health

Food Indoor

Aflatoxin B1 (AFB1) Yes Yes Targets liver which can result in hepatocellular carcinoma

Deoxynivalenol (DON) Yes Yes Disrupts intestinal barrier, gut microbiota, and innate immunity

Fumonisin B1/B2 (FUM) Yes Yes Inhibits the maturation of dendritic cells and cytokine secretion

Ochratoxin A (OTA) Yes Yes Causes nephrotoxicity and pro-inflammatory cytokine secretion

Zearalenone (ZEA) Yes Yes Induces macrophage apoptosis and inhibits protein/DNA synthesis

Garg et al, 2022
Lindemann et al, 2022
Brown et al, 2021
Andersen et al, 2011
Barkai-Golan, 2008
Pestka et al, 2008
Bata et al, 1995
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Overview of mycotoxin detection methods

Culture-based method

Advantages

1. The gold standard for fungal infections

2. Yields specific etiological agent

3. Allows susceptibility testing

Disadvantages

1. May miss over 50% of documented cases

2. Low positivity rate for early diagnosis

3. Low sample recovery (10% - 60 %)

4. 24-72 hrs required for fungi identification

5. Requires high-level expertise

6. Mycotoxin detection is not possible

Modified from Venkataramana et al, 2014 Kozel and Wickes, 2014



Overview of mycotoxin detection methods

Molecular-based method

Advantages

1. It does not need live fungal cells

2. Species-specific detection is possible

3. Specimen contaminated with human

tissue is not an issue for PCR-based

reaction on positive blood cultures

Disadvantages

1. Wide intra and inter-lab variation

2. Immunosuppressed patients may

manifest rare fungal infection

3. Mycotoxin detection is not possible

Modified from Venkataramana et al, 2014 Kozel and Wickes, 2014



Overview of mycotoxin detection methods

Chromatography method

Advantages

1. Gold standard for mycotoxin detection

2. Simultaneous multi-mycotoxin detection

3. High accuracy and reproducibility

Disadvantages

1. Expensive machinery and maintenance

2. Requires high-level expertise

3. Ionization method dictates sensitivity

Modified from Venkataramana et al, 2014 Arce-Lopez et al, 2020



Overview of mycotoxin detection methods

Antibody-based method

Advantages

1. A rapid mycotoxin screening method

2. High accuracy and reproducibility

3. Easily accessible for all sizes of labs

4. It does not require high-level expertise

Disadvantages

1. Prone to cross-reaction

2. Direct ELISA relies on non-linear

calibration curves

3. The indirect immunoassay format is

unreliable (i.e., measuring IgG, IgE, etc.)

Modified from Venkataramana et al, 2014 Arce-Lopez et al, 2020



Overview of mycotoxin detection methods

Aptamer-based method

Advantages

1. A rapid mycotoxin screening method

2. High accuracy and sensitivity

Disadvantages

1. Prone to cross-reaction

2. Commercially unavailable and not viable

3. The SELEX process requires high-level

expertise and expensive machinery

Modified from Venkataramana et al, 2014 Arce-Lopez et al, 2020
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Direct immunochemical detection of multiple mycotoxins

TOXIPLEX BASIC DIRECTLY detects Aflatoxin B1

(AFB1), Deoxynivalenol (DON), Fumonisin (FUM),

Ochratoxin A (OTA), and Zearalenone (ZEA).

TOXIPLEX BASIC DOES NOT detect human

antibody responses (IgA, IgG, IgE, etc.) against

AFB1, DON, FUM, OTA, and ZEA.

TOXIPLEX BASIC DOES NOT measure

mycotoxins in human urine because,

1. The use of human plasma or serum is five

times more common than urine in literature

(PubMed)

2. Variation in urine volume requires creatinine

normalization

3. Daily mycotoxin intake variation demands

24hr sampling
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TOXIPLEX BASIC assay principle and performance
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TOXIPLEX BASIC publication



TOXIPLEX BASIC offers a low limit of detection

TOXIPLEX BASIC LLOQ compared with antibody tests for foodstuffs because direct ELISA for human serum/plasma did not exist in the literature 

Commercial 
tests for 
food

Emerging 
technology 
for food

Garg et al., 2022



TOXIPLEX BASIC demonstrates low cross-reactivity

Garg et al., 2022
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Summary

GOLD 
STANDARD

(LC-MS-FLD-UV)

RAPID 
SCREENING

(Direct antibody test)

TOXIPLEX BASIC

1. Test multiple mycotoxins

2. High accuracy

3. High sensitivity

4. Easily accessible for patient

We are exposed to mycotoxins 
through contaminated
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