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Light Dependent Rxn Light Independent Rxn 

Two sets of reactions in 

Chloropasts 

 Thylakoids   Stroma 







Photosystems I and II 

 Action center of photosystem = 

modified chlorophyll a 

 Reaction-center PS I is known as 

P700 with absorption peak at 700 nm 

(far-red portion of spectrum) 

 PS II is called P680 has absorption 

peak of 680 nm (red part of the light 

spectrum) 

 P700 and P680, are identical 

chlorophyll a molecules association 

with different protein molecules in the 

thylakoid membrane accounts for the 

slight differences in light-absorbing 

properties 



Visible Spectrum 

P700 
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Photosystem 



Photosynthetic pigments 



Photosynthetic pigments 





Blue-light is of higher energy than red 



Hill Reaction 

Solid line is 

non-cyclic flow 

Dashed line is 

cyclic flow 

ETS between PSII and PSI 

drives photophoshorylation 











Light dependent reactions supply 

ATP and reducing power to the light 

independent reactions 







Glucose is a 

simple, soluble 

sugar. 

 

Often incorrectly 

listed as product 

of Calvin cycle 



Exit Product of Calvin Cycle 

 One G3P (Glyceraldehyde-3-phosphate) molecule exits the 

Calvin cycle 

 This is the product of the Calvin cycle 

 This exiting G3P molecule is readily converted to glucose in 

reactions outside of the Calvin cycle 

 The other 5 G3P molecules remain in the Calvin cycle 

 



 The ultimate product of 

photosynthesis is the whole plant 

 

 G3P is converted into sugars, starches, proteins, etc. 

 G3P is ultimately converted into all of the organic molecules 

present within the plant 

 Photosynthesis produces approximately 155 billion tons of 

material per year 

 



















Recap 

 

•      3 CO2 + 3RuBP  6 PGA 

•      6 PGA  6 G3P 
 –  6 ATP and 6 NADPH spent 

 –  One G3P removed as   product 

•      5 G3P  3 RuBP 
 –  3 ATP are spent 

 

•   Overall:  

  3 CO2  1 G3P 

 

 •  The product of photosynthesis   

is a sugar –  G3P, not glucose 

•   G3P can be readily converted 

into many other molecules 
 –  e.g., Two G3P  glucose 

  



Evolution of Oxygen in 

Atmosphere 

 The early Earth’s atmosphere lacked O2 

 21% of the Earth’s current atmosphere is O2 

 This O2 is a product of photosynthesis 

 When water is split to yield electrons, O2 is incidentally formed 

 H20 à 2H+ + ½ O2 + 2 e- 

 This waste product of photosynthesis is critically important to 

humans and many other species 

 

 



Photosynthetic Machinery 

 C3 plants 

 85% of plant species are C3 plants  

 Cereal grains: wheat, rice, barley, oats, peanuts, cotton, sugar beets, 
tobacco, spinach, soybeans, and most trees, most lawn grasses 
such as rye and fescue  

 C4 plants 

 0.4% of known species of plants are C4 plant 

 Corn, sorghum, sugarcane and millet, crabgrass and bermuda grass,  
many tropical grasses and sedges  

 CAM plants 

  10% of the plant species 

 Cacti, orchids, maternity plant, wax plant, pineapple, Spanish moss, 
and some ferns, pineapple and Agave  



CO2 levels in chloroplasts below 50 ppm 











In Summary: 




