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Light-Dependent Reactions of Photosynthesis
Light-dependent reactions of photosynthesis are photosynthetic processes with the purpose of converting light energy into chemical energy (Molnar & Gair, 2019) which is used in the support of the light-independent reactions to fuel the assembly of sugar molecules ("The Light-Dependent Reactions of Photosynthesis | Boundless Biology", 2019). Light energy is converted into chemical energy in a multiprotein complex which consists of pigment molecules and proteins ("The Light-Dependent Reactions of Photosynthesis | Boundless Biology", 2019), called a photosystem. The thylakoid membranes host the photosystems.
There are two types of photosystems ("8.2 The Light-dependent Reaction of Photosynthesis | Texas Gateway", 2019) in the thylakoid membrane namely: photosystem I (PSI) and photosystem II (PSII). The two photosystems have the same basic structure and only differ based on what they oxidize and what they reduce. Antenna proteins to which the chlorophyll molecules are bound to form the basic structure of the photosystems. The reaction center-where photochemistry takes place- is surrounded by these antenna proteins. Both photosystems have a light-harvesting complex passes energy from sunlight to the reaction center. The light harvesting complex consists of multiple antenna proteins that contain a mixture of 300-400 chlorophyll a and b molecules and other pigments, ("8.2 The Light-dependent Reaction of Photosynthesis | Texas Gateway", 2017).
The process of light-dependent reaction begins by the movement of a light energy photon to a chlorophyll molecule. The energy is passed from one chlorophyll molecule to the next until it reaches the reaction center. Presence of the light energy photon in the reaction center causes excitement of a chlorophyll electron. As a result, the excited electron breaks free from an atom of the chlorophyll molecule. Chlorophyll is then said to have donated (Molnar & Gair, 2019) an electron in a process termed as photoact ("8.2 The Light-dependent Reaction of Photosynthesis | Texas Gateway", 2017)
Splitting of a water molecule occurs so as to replace the donated chlorophyll electron. The splitting results in the release a low-energy electron ("8.2 The Light-dependent Reaction of Photosynthesis | Texas Gateway", 2019) which causes the formation of oxygen and hydrogen ions in the thylakoid space. One water (H2O) molecule releases two electrons, two hydrogen atoms, and one atom of oxygen after splitting: therefore, two water molecules are required to form one molecule of diatomic O2 gas. The mitochondria in the leaf use 10% of the oxygen gas to support oxidative phosphorylation while the rest escapes into the atmosphere to be used aerobic organisms.
The lost energy in electrons as a result of movement through the proteins present in PSI and PSII is used to move hydrogen atoms from the stromal side of the membrane to the thylakoid lumen.  A chlorophyll molecule has the ability to absorb one photon at a time. Therefore, the replacement of the donated electron enables chlorophyll to respond to another photon. 










[bookmark: _GoBack]References
Molnar, C., & Gair, J. (2019). 5.2: The Light-Dependent Reactions of Photosynthesis – Concepts of Biology-1st Canadian Edition. Retrieved from https://opentextbc.ca/biology/chapter/5-2-the-light-dependent-reactions-of-photosynthesis/
The Light-Dependent Reactions of Photosynthesis | Boundless Biology. (2019). Retrieved from https://courses.lumenlearning.com/boundless-biology/chapter/the-light-dependent-reactions-of-photosynthesis/
8.2 The Light-dependent Reaction of Photosynthesis | Texas Gateway. (2017). Retrieved from https://www.texasgateway.org/resource/82-light-dependent-reaction-photosynthesis



