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Table 1.4 Elemental requirements of fungal cells.

Element Common sources Cellular functions
Carbon Sugars Structural clement of fungal cells In combination
with hydrogen, oxygen, and nitrogen. Encrgy
source
Hydrogen Protons from aadic Transmembrane proton motive force vital for
cnvironments fungal nutrinon. Intracellular aadic pH (around
5—6) necessary for fungal metabolism
Oxygen Air, O, Substrate for respiratory and other mixed-
function oxidative enzyvmes. Essennal for crgos-
terol and unsaturated fatty acid synthesis
Nitrogen NH_* salts, urea, ammno Structurally and functionally as organic amino
acids nitrogen in proteins and enzymes
Phosphorus Phosphates Encrgy transduction, nucleic aad, and mem-
brane structure
Potassium K* salts lonic balance, enzyme acuvity
Magnesium Mg* salts Enzyme activity, cell and organelle structure
Sulfur Sulfates, methionine Sulfhydryl amino acids and vitamuns
Calcium Ca* salts Possible second messenger in signal transduction
Copper Cupric salts Redox pigments
Iron Ferric salts. Fe?- s Heme-proteins, cytochromes
chelated by siderophores
and released as Fe™
within the cell
Manganecse Mn?- salts Enzyme activity
Zinc Zn* salts Enzyme activity
Nickel Ni* salts Urease acuvity
Molybdenum Na,MoO, Nitrate metabolism, vitamin B12
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Organic acid

Vitamins

Antibiotics

Fatty acids

Alcohol

Pharmaceuticals

Amino acids

Amylase

Cellulase

Protease

Citric acid
Itaconic acid
Malic acid

Fumaric acid

Riboflavin
Pyridoxine
D-erythro-ascorbic acid

Penicillin
Cephalosporin

Stearic
Dicarboxylic
Industrial alcohol
Beverage alcohol
Lovastatin
Cyclosporin
Lysine
Trvotonhan

Starch processing
application

Animal feed industry Brewing

Meat/leather industry,

manufacture

Soft drinks industry
Chemical industry
Beverage/food industry
Food industry

Health industry
Health industry
Health industry

Human/animal health
Human/animal health

Food industry
Chemical industry
Fuel industry
Beverage industry
Human health
Human health
Health industry
Health industrv

Fermentation Aspergillus niger

Rhizopus oryzae
Trichoderma longibrachiatum

Aspergillus oryzae, Rhizopus oligosporus

Aspergillus niger
Candida/Rhodoturula
Candida

Candida

Candida
Pichia
Candida

Penicillium chrysogenum
Cephalosporium acremonium

Cryptococcus

Candida
Saccharomyces
Saccharomyces
Monascus rubber
Tolypocladium inflatum
Saccharomyces
Hansenula
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Food The Basics of Fungi

HYPHAE: Long thin strands
that tangle together to
make up the mycelium

MUSHROOMS: The
“fruiting” body of a /_
fungus, containing

spores that act similarly MYCORRHIZA: In

to seeds in plants mycorrhizal fungi, the
place where the hyphae
attach to plant roots

MYCELIUM: The main
structure of a fungus
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Metabolites

Primary metabolites

Secondary metabolites

Example

Enzymes
Industrial alcohol
Organic acids
Fats

Polymers

Antibiotics:
Penicillin
Fusidic acid

Cholesterol lowering agents:
Lovastatin
Mevastatin

Immunosuppressing drugs:
Cyclosporin A

Plant hormones:
Giberellic acid

Production organism

Aspergillus sp.
Saccharomyces cerevisiae
Aspergillus/Candida
Candida

Yarrowia

Penicillium
Fusidium coccineum

Monascus rubber
Penecillium citrinum

Tolypocladium inflatum

Gibberella fujikuroi



Antibiotic production
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Important fungal diseases
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Basidiospores

Sexual stage on Benber's spp.

Ae=cizsl-cup besaring Aecial-Cup clusters
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fixed copper, Bordeaux mixtures,

copper soaps (cpper octanoare),
sulfur, mineral or neem oils, and

myclobutanil.
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