H. 2.2.8 Role of Adenosine Triphosphate (ATP) and Nicotinamide Adenine Dinucleotide (NAD)
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NOTES
Energy Carriers used in Photosynthesis

1. ATP

ATP: An energy rich molecule called Adenosine Triphosphate

· Functions in storing energy.

· Energy stored in chemical bonds.

· Found in all cells of all organisms.

· Made of base Adenine, a sugar called Ribose and 3 phosphate groups.

ADP: Adenosine Diphosphate
· Made of a base Adenine, a sugar Ribose and 2 phosphate groups.

· If another phosphate is added to ADP then it will form ATP.

· Extra energy is added in the form of a bond between the last two phosphate groups.




· If a phosphate is removed from ATP it forms ADP and energy is released i.e. when ATP is broken down it releases its energy. 



· The ADP and the phosphate group can be reformed back to ATP by the addition of energy.



2. NADP

NADP: Nicotinamide Adenine Dinucleotide Phosphate

· Low energy molecule.

· Used in anabolic reactions e.g photosynthesis. 

· NADP can accept a pair of high energy electrons (combined with a  hydrogen ion to form NADPH (high energy).

                        

                        NADP+ + 2 electrons + H+                                NADPH


· NADPH is an electron carrier (also carries Hydrogen).

· NADPH (high energy) is used to add hydrogen to substrates i.e. reduction.

· In photosynthesis NADPH is used to reduce CO2 
· NADPH can be broken down to release energy:
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Nature and role of ATP, production of ATP from ADP  + P + energy.


Role of NADP+ in trapping and transferring electrons in cell activities.


Syllabus P. 19





In order for photosynthesis and respiration to occur (both high energy reactions) the role of ATP and NAD/NADP needs to be understood.


Word structure of ATP.


Adenosine triphosphate has a special role in trapping and transferring of energy for cell activities.


ADP +                      ATP + H2 0, energy in.


ATP + H20                  ADP  +         energy out.


Role of NAD/NADP+


Nicotinamide adenine dinucleotide has a special role in trapping and transferring electrons and hydrogen ions in cell activities.


T.G. P. 34
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