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CHAPTER 11.4

ABSORPTION SPECTRUM
(CHLOROPHYLL)

Chlorophyll a
=== Chlorophyll b

Why Leaves Use Blue
and Red Light Best

Unlocking the molecular machinery X =
of photosynthetic pigments. LA P /S e Engih
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PRIMARY TAKEAWAY
INFORMATIONAL NOTE
Elue and red light are most
efficiently absorbed by
chlorophyll a and b to drive the
light-dependent reactions of

Accessory pigments like
carotenoids (absorbing
blue/green) expand the

useful light spectrum, passing
energy to chlorophyll.

photosynthesis, maximizing
energy conversion.

TopAll



Unmasking the Leaf: Paper Chromatography L
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Band 4: Yellow-Orange - Carotenoids

Band 3: Yellow - Xanthophylls

Band 2: Yellow-Green - Chloxrophyll b

Band 1: Bright/Blue-Green - Chlorophyll a

A chromatographic separation reveals that the green
we see in leaves 1s actually a mixture of four
distinct light-absorbing pigments.




The Pigment Roster

Chlorophyll a

PRIMARY PIGMENT

~

r

Chlorophyll b

ACCESSORY

Xanthophylls

ACCESSORY

Carotenoids
ACCESSORY

Primary vs. Accessory: Chlorophyll a is the chief pigment that drives photosynthesis. The
others are accessory pigments that absorb light and transfer the energy to Chlorophyll a.
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The Absorption Spectrum: Trapping the Light A
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Pigments are substances that absorb specific wavelengths of light. Chlorophyll a shows
maximum absorption in the blue and red regions.

Blue Region Peak ® Chlorophyll a Chlorophyll b Carotenoids
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Th e ACti o n S pe Ctru m : This curve reflects the empirical effectiveness of

different light colors. The plant achieves its

S Ste m O Ut ut highest rate of photosynthesis—releasing the most
y p oxygen—when exposed to blue and red light.

Rate of photosynthesis
(Measured by 0, release)
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The Superimposition: Proving the Connection

L

The Alignment: The wavelengths
at which there 1Is maximum
absorption by Chlorophyll a
perfectly match the wavelengths
showing the highest rate of
photosynthesis.

This overlap proves that

Chlorophyll a is the chief
pigment associated with
photosynthesis.
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The Dual Role of Accessory Pigments A
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1. The Antennae: 2. The Bodyguards:

PHOTO-OXIDATION

Carotenoids

Xanthophylls

@ Chlorophyll a

They enable a wider range of incoming light They provide crucial protection for
wavelengths to be utilized, transferring the Chlorophyll a against photo-oxidation
absorbed energy directly to Chlorophyll a. (destruction caused by intense light exposure).




Synthesizing the Spectrum A
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1. Blue & Red Dominate

While visible light spans a wide spectrum, leaves primarily harvest energy
from the blue and red wavelengths.

2. Chlorophyll a is the Engine

The perfect overlap of the absorption and action spectra proves Chlorophyll a
is the chief pigment driving photosynthesis.

3. Accessory Pigments are Essential

Chlorophyll b, xanthophylls, and carotenoids are not just backup; they broaden
the usable light spectrum and act as a vital shield against photo-oxidation.
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