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The overall photosynthetic equation has been known since the
early 1800s

Glucose is the major product of photosynthesis

‘Water appears on both sides of the equation because 12 molecules
are consumed and 6 newly formed during photosynthesis

The discovery in 1930s that oxygen given off by plants is derived
from water and not from carbon dioxide was one of the earliest
clues to the mechanisms of photosynthesis and indicates that
chloroplasts split water into hydrogen and oxygen

> Products o€ Photosynthesis aec. glucose, OXqgen, Wake v ATP
2 STAGES OF PHOTOSYNTHESIS
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1. Light Reaction: ( occurs in Thylakoid)
2. Calvin Cycle ( dark reaction): (occurs in Stoma)

LIGHT REACTION: ( see diagram)

» Occurs in Thylakoid "
> Involves the conversion of light energy into chemical energy. ( P hot 0 l‘f Ses )
» Water is split during this process and oxygen is released as a
byproduct....reason plants make oxygen
» The coenzyme NADP+ picks up hydrogen and electrons from the
split water molecules ard stores them for use in the Calvin cycle
(dark reaction)
> ATP is also generated and stored for energy for the dark reaction
>

ELECTRON FLOW:

2 possible routes for electrons to flow during light reaction




 [image: image2.jpg]1. Cyclic Flow: simplest pathway, generates A1l only
2. Noncyelic flow: Light reaction usually happens this way, NADPH is
formed

CALVIN CYCLE ( dark reaction):

> During this cycle, CO2 from the air is fixed to a 5 carbon
sugar( ribulose bisphosphate) by the addition of electrons
from NADP+ from the light reaction ( this is called
carbon fixation) resulting in a new unstable 6 carbon
sugar

» This unstable 6 carbon sugar begins going through
various chemical reactions

> The 2 necessary components for carbon fixation to occur
here are: an electron source (NADP+) and an energy
source (ATP).....both supplied by the light reaction

» Water is released as a by-product

» Glucose is made as the plants energy/food supply

» Ribulose bisphosphate is the 5 carbon sugar made at the
end of the cycle and is again used to combine with CO2
for carbon fixation

> 9 molecules of ATP and 6 molecules of NADPH are
needed to synthesis one glucose molecule

» Also called dark reaction... does not require light
directly, but needs the products of light reaction to occur

PHOTOSYNTHETIC PIGMENTS:

> Pigments: substances that absorb visible light
> Different pigments absorb light of different wavelengths
» Types of pigments include: Chlorophyll A ---- bright
green
= Chlorophyll B-—- yellow green
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[image: image3.jpg]® Carotene-------- faint yellow
* Xanthrophyll------yellow
®= Anthrocyanin---- red

PHOTOSYSTEMS:

> Found in the thylakoid membrane of chloroplast

> Only 1 chlorophyll a ( photosynthetic pigment) is needed
to start the light reaction

> All of the other chlorophyll a molecules, chlorophyll b
molecules and carotenes function as light-gathering
antennaes.

> The entire complex of light gathering molecules is called

photosystem
> There are 2 types of photosystems :
® Photosystem I: called P700 ... absorbs light up to
700 nm wavelength
® Photosystem II : called P600...absorbs light up to
600 nm wavelength
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The fixing of carbon in a carbohydrate
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