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DESCRIPTION
Photosynthesis is the process by which plants, algae, and some 
bacteria convert light energy into chemical energy, which is 
stored in the form of organic molecules such as glucose [1]. This 
process involves the use of two distinct reactions, namely the 
light-dependent reaction and the light-independent reaction. 
The light-dependent reaction is the first stage of photosynthesis, 
and it occurs in the thylakoid membrane of chloroplasts [2]. This 
reaction involves the splitting of water molecules, which results 
in the release of oxygen gas, protons, and electrons.

Water splitting in photosynthesis is a complex process that 
involves the transfer of electrons and protons from water 
molecules to the electron transport chain, which is located in the 
thylakoid membrane [3]. This process is known as photolysis, 
and it occurs in the presence of light energy. The primary 
purpose of photolysis is to generate Adenosine Tri Phosphate 
(ATP) Nicotinamide Adenine Dinucleotide Phosphate (NADPH, 
which are used in the subsequent stage of photosynthesis known 
as the light-independent reaction. The process of photolysis 
involves the following steps:

Absorption of light energy: The first step in photolysis is the 
absorption of light energy by the Photosystem II (PSII) located in 
the thylakoid membrane [4]. The PSII contains a network of 
pigments, including chlorophyll a, chlorophyll b, and 
carotenoids, which are responsible for absorbing light energy [5].

Electron transfer: Once the light energy is absorbed, it is 
transferred to the reaction center of PSII, which contains a 
special pair of chlorophyll a molecules called P680. The 
absorbed light energy causes P680 to become excited and lose an 
electron. This electron is then transferred to the primary 
electron acceptor, a molecule called pheophytin, and then to a 
series of electron carriers in the electron transport chain [6].

Water splitting: As the electrons are transferred through the 
electron transport chain, they are used to pump protons (H+) 
from the stroma to the thylakoid lumen, creating a proton 

gradient. This gradient is used to generate ATP through a process 
called chemiosmosis [7]. In addition, the electrons from the 
electron transport chain are transferred to Photosystem I 
(PSI) via the electron carrier Plastoquinone (PQ). This transfer 
results in the reduction of NADP+ to NADPH, which is used in 
the light-independent reaction [8].

As the electrons are transferred from water molecules to the 
electron transport chain, the water molecules are split into 
oxygen gas (O2), protons (H+), and electrons (e-). This process is 
known as water splitting or photolysis [9]. The overall reaction 
for water splitting is as follows:

2H2O+light energy →  4H++4e-+O2

The protons generated during water splitting are pumped into 
the thylakoid lumen, creating a proton gradient that is used to 
generate ATP. The electrons are transferred to the electron 
transport chain and are ultimately used to reduce NADP+ to 
NADPH. The oxygen gas produced during water splitting is 
released into the atmosphere as a byproduct of photosynthesis 
[10].

CONCLUSION

The process of water splitting is critical for the overall process of 
photosynthesis, as it generates the necessary electron and proton 
carriers that are used in the light-independent reaction. In 
addition, the oxygen gas produced during water splitting is 
essential for the survival of most organisms on Earth, as it is 
used in cellular respiration to generate ATP. One of the key 
factors that affect the efficiency of water splitting in 
photosynthesis is the availability of light energy. The rate of 
water splitting increases with increasing light intensity up to a 
certain point, beyond which it becomes saturated. This 
saturation point is determined by the rate of electron transfer in 
the electron transport chain.
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