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Phenylpropanoids: Structure, Biosynthesis, and Functions
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Biofunctions of phenylpropanoid
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- Membrane disruption and depolarization
- DNA and protein damage
- Virulence genes downregulation
- Viral multiplication inhibition
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- Glucolipid regulation
- Oxidative stress reduction
= Inflammatory inhibition
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Vasodilation and vascular endothelial cells protection

- Thrombosis resistance
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Flavonoid Characteristics

Color and
Pigmentation

Definition

Flavonoids are
polyphenolic
compounds with a
C.—C5;—C, skeleton.
They consist of two
aromatic rings linked
by a three-carbon
bridge forming an
oxygen-containing
heterocycle.

Flavonoids
contribute to the
yellow, orange, red,
and blue colors of
flowers and fruits.

for the vibrant hues
seen in nature.
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They are responsible
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Distribution

Flavonoids are
widely distributed in
leaves, stems, fruits,

flowers, and bark.

They are found
throughout various

parts of plants.

Solubility

Flavonoids are
soluble in alcohol
and alkaline
solutions. Glycosidic
forms are water-
soluble, allowing for
different
applications.
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Functions

Flavonoids have
antioxidant, anti-
inflammatory,
vasoprotective, and
hepatoprotective
actions. They offer a
range of health
benefits.
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Cold
High
temperature
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Quenching of
free radicals

Increase in
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flavonoids

Antioxidant
flavonoid
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Free radical

Reduction
in
oxidative
damage in
plant cell
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Anmnthocyanidins

These are pigments found in
flowers. Cysnidin and
Delphinidin are examples.

Isofiavones

The Bring is antached at the
C. position. Genistsin and
Daidzein are examples.
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Flavonoid Classes

Flavones
C.—C. double bond and C_

ketone are present. Apigenin
and Luteolin are examplies.

Filavonois

A hydroxyl group is located at
the C, position. Quercetin and

Kaempferol are examples.

Fiavanones

The C.—C. bond is saturazed.
Naringenin is an examplie.

Fiavanois (Catechins)
No C, carbonyl group is
present. Found in tea. (=
Catechin and (-}-Epicat in
are examples.
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ANTIOXIDANTS
Allelochemicals Phytoalexins
Signal molecules Ultraviolet filters
Stress management —a— FLAVONOIDS ——— Pollinator attractant
Plant growth and development \ Flower colour controller
Seed maturation Flavour controller (fruits)
Seed germination Pollen tube germination
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Carcinogenic o 2
factors

Initiation

Normal Cell

Flavonoids

Quercetin Progression
Gsnistein f Growth factors M;t.gstasis
Apigenin

Cell Proliferation signaling pathways
NF-kB, MAPK, STAT3, PI3k/Akt,
MmMTOR

Apoptosis & cell cycle

arrest
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