
Fungal Metabolites

Primary Metabolites

 Essential for growth

 Include: Proteins, Enzymes, Carbohydrates, Nucleic
acids, and Lipids.
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Secondary Metabolites

 Not essential for vegetative growth, have little or no primary
function within the organism.

 Are thought to aid the fungus in competing successfully with other
organisms in its natural habitat.

 SO many secondary metabolites tend to be compounds that have
toxic or inhibitory effects on other organisms.
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Example Production
organism

Primary
Metabolites

Enzymes
Industrial alcohol
Organic acid
Fats
Polymers

Aspergillus spp.
Saccharomyces cervisiae
Aspergillus/Candida
Candida
Yarrowia

Secondary
metabolites

Antibiotics:
penicillin
fusidic acid

Cholesterle lowering
agents:

lovastatin
mevastatin

Immunosuppressing drugs:
cyclosporine A

Plants hormons:
giberellic acid

Penicillium
Fusidium coccineum

Monascus ruber
Penecillium citrinum

Tolypocladium inflatum
Gibberella fujikuroi
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Mycotoxins: General principles

 All mycotoxins are low-molecular-weight natural
products (i.e., small molecules) produced as secondary
metabolites by filamentous fungi.

 300 to 400 compounds are now recognized as
mycotoxins.
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Those that significantly impact agriculture
include

1. Aflatoxins

2. Ochratoxins

3. Zearalenone

4. Trichothecenes

5. Fumonisins Friday,
February 08,

2019
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Aflatoxins
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 Aspergillus and Penicillium.

 A. flavus, A. parasiticus and A. nomius

 Cereals, figs, oilseeds, nuts, tobacco, and etc.

 Production generally occurs only at acidic pH (3.4-5.5)

 The ideal temperature for aflatoxin production is 29–30.

 Decreased at temperatures below 25 C

 Completely inhibited at 37 C 7



 The major aflatoxins:

 B1, B2, G1 and G2

 Fluorescence under UV light

 Thin-layer chromatograpy.

 Aflatoxin M1



 Acute aflatoxicosis:

 Lethal dose: 10 to 20 mg

 Carcinogenicity and liver

 Hepatocellular carcinoma, particularly in individuals
already exposed to hepatitis B

 Cytochrome P450 enzymes convert aflatoxins to the
reactive 8,9-epoxide form: which is capable of binding
to DNA and proteins. 9



Ochratoxins
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 A. ochraceus, A. carbonarius, A. niger….

 Because Aspergillus niger:
 production of enzymes, citric acid, it is important to ensure that

industrial strains are nonproducers.

 Recognized as a potent nephrotoxin.

 Balkan Endemic Nephropathy (BEN)



 Moreover, OTA is a:

 liver toxin

 An immune suppressant: inhibits the proliferation of T and B
lymphocytes, suppresses the activity of killer cells as well as
the production of INF

 A potent teratogen, and a carcinogen.
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Fusarium
mycotoxins

Friday,
February 08,

2019
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Fusarium mycotoxins:

Thrichothecenes

Fumonisins

Zeralenones
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Fumonisins
 Fusarium verticillioides and F. proliferatum

 Corn is the major commodity affected by this group of toxins

 A major disease of horses: leukoencephalomalacia

 liver and kidney disease

 Esophageal tumors in certain human populations.

Friday,
February 08,

2019
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Zearalenones

 Wheat and corn

 F. graminearum

 Zearalenones are not acutely toxic in humans or animals.

Estrogenic toxin
Friday,

February 08,
2019
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Trichothecenes

Friday,
February 08,

2019
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Nivalenol

Deoxynivalenol



Deoxynivalenol

 Deoxynivalenol (vomitoxin)

 Fusarium graminearum

 wheat, oats

 Inhibition of protein synthesis
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