25.01.2022

Discuss how those beautiful colors
can be found in the Fall

« where are the colors originating?

« what is the main factor affecting this
phenomenon?

* why in the Fall?
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Beyond Colors of
Autumn Leaves
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CHLOROPHYLL

: = : o
. .
: e
. .
. .
: : LUTEIN
M . A type of carotenaid
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Carotencids and flavonoid pigments are always
present in leaves, but as chlorophyll is broken
‘down in the autumn their colours come to the
M . H . fore. Xanthophylls, a subclass of carotenoids, are
. 207739 . responsible for the yellows of autumn leaves.
. o 0% . ‘One of the major xanthophyils, lutein, is also the
: 0 o— compound that contributes towards the yellow
. - colour of egg yolks.
. .
. CHLOROPHYLL A .
H A type of chiorin :
. Chlorophyll is the chemical that gives plant - 0,
. . . .
. leaves their green colour. Plants require . [ |
*  warm temperatures and sunlight to produce  * H
+  chlorophyll - in autumn, the amount produced 5 ! !

# begins to decrease, and the existing chlorophyll =
+  isslowly broken down, diminishing the green | FLAVONOL FLAVONE
colour of the leaves. (general structure) (general structure)
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* Carotenoids can also contribute orange colours.  »

R-CAROTENE
Auype of carotenaid

Beta-carotene is one of the most common

carotenoids in plants, and absorbs greenand  »
blue light strongly, reflecting red and yellow light 7

and causing its orange appearance. Itis also

responsible for the orange colouration of carrots. .

Carotenoids in leaves start degrading at the

» same time as chlorophyll, but they do so ata
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much slower rate; beta-carotene is amongst
the most stable, and some fallen leaves can still
contain measurable amounts.

VIOLAXANTHIN
A type of caratenaid
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ANTHOCYANINS & CAROTENDIDS
Dol on :
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ANTHOCYANINS .
(gemeral structure) M

Unlike the carotenoids, anthocyanin synthesis :
is kick-started by the onset of autumn - as sugar :
concentration in the leaves increases, sunlight o
initiates anthocyanin production. The purpose  *
they serve isn't clear, but it's been suggested that
they help protect the leaves from excess light,
prolonging the amount of time before they fall.
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LYCOPENE
A type of carotenoid
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Pigments in leaves. Pigments help absorption of light (to be transformed in
energy for the plant)
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Absorption spectra of different
pigments in leaves:

» chlorophylls (green)

« carotenolids (orange)

« anthocyanins (red)

« xanthophylls (yellow)
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Pigments in Leaf

EXTRACTION SEPARATION

[3-Carotene

Pheophytin

Chlorophyll a
Chlorophyll b

Xanthophylls

Extraction and separation of pigments
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« Timing of color change and leaf fall are primarily regulated by the calendar
(increasing length of night)

» Temperature has very little affect on the shade of leaves
- it all comes down to the amount of sunlight

» Peak Fall color comes earlier in northern latitudes than southern latitudes, so if you miss the
best of the sugar maples in Chicago, take a trip south to get your color fix!

« Perfect and spectacular fall: moist growing season followed by a dry autumn with warm,
sunny days and cool (but not freezing) nights

« Changing leaves are good for business: in places like Upstate New
York, and New England, visitors flock to see the changing leaves - a
tourism activity generating over $3B$/yr!
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