
WHAT IS PHOTOSYNTHESIS? 

 
Life on Earth is held primarily by the energy from the sun that is harnessed through 

photosynthesis that takes place in the chloroplasts of algae in the aquatic 

environment, primarily in the ocean and in terrestrial plants. 

 

The photosynthesis process converts inorganic matter such 

as carbon dioxide, water, nitrates, phosphates and photons of light, int end products 

of carbohydrate energy for biochemical reactions which take place in almost all 

living organisms constituting tissues and separating oxygen molecules that are 

released into the atmosphere and are an integral part of the air we breathe. 

Photosynthesis transforms around 100 billion tonnes of carbon in organic matter 

each year. 
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The process of photosynthesis is limited by the intensity of light, the concentration 

ofmatter (carbon dioxide) and  temperature (heat). 

As the intensity of the energy of light increases, photosynthesis proportionally 

increases until limited by other factors. 

 

An increase in carbon dioxide concentrations increases the rate at which carbon is 

incorporated in the carbohydrate stromal reaction, so that the rate of photosynthesis 

increases until it limited by other factors. 
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As enzymes that carry out photosynthesis reaches their optimal temperature, 

photosynthesis increases. Above the optimum temperature, the rate decreases until 

it stops. In other words, as it reaches a specific heat of the material which creates 

enough resistance chloroplasts might block the process of photosynthesis. 

 

Photosynthesis begins when a photon of visible light is absorbed by an electron 

ofmatter within the chlorophyll molecule in a “photosystem” or “antenna” inserted 

in the membrane of the thylakoids within the chloroplast, where three things can 

happen: the energy might be dissipated as heat, the energy might be re-emitted into 

larger electromagnetic waves or it might start the process of photosynthesis. 
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Single-celled organisms have only photosystem II. The remaining plants use 

photosystem II and photosystem I simultaneously. Each photosystem is associated 

with an acceptor and an electron donor. 

 

Electrons in a photosystem work in an an interlaced manner within in the entire 

system. When two electrons of chlorophyll “A” from Photosystem II P680 absorb 

two photons of light, they increase their energy level to take a leap into the electron 

acceptor of the photosystem. 

In this interlaced process, photons interact with two water molecules present within 

the thylakoid, affecting chemical bonds and decomposing into hydrogen ions H + 

(which remain in the stroma), oxygen ions (which are bonded together to be 

released into the atmosphere) and free electrons. This process is called photolysis 

(photons 2H2O + 2 O2 + 4H + + 4e-). 
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The oxidized chlorophyll molecule P680 (redox potential of 1.3 volts) will take 

two free electrons from the photolysis of water using energy of photons captured 

by other pigments. 

The two energized electrons are released to acceptor molecules (plastoquinone) 

residing in the thylakoid membrane, starting an electric current 

with  electrochemical reaction based on redox. 

 

From the highest energy level, the electron “descend” to lower energy states via 

electron transport chain involved in a molecule called “plastoquinone” cytochrome 
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b6f complex and a protein called plastocyanin, a cupric protein that transfers 

electrons from the chlorophyll molecule and cytochrome b6f FSI of FSII. 

 

During this process, the exchange of energy between electrons release energy 

photons which break molecules of H2O into H + hydrogen ions, oxygen ions and 

free electrons. 

The “plastoquinone” (PQ) accepts two protons H + located into the stroma to form 

plastoquinola (PC), while simultaneously pumping H + ions from the stroma 

toward the thylakoids using the energy of the photons of light released during the 

transportation as that electrons exchange energy to the final acceptor is the 

“cytochrome b6f” which finally transports energetic electrons from PSII to PSI. 

Within the thylakoids, protons H + are concentrated and are diffused from the parts 

with higher concentration toward the lower concentration portions. 
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At the same time the protons H + are dissipated into the stroma, generating energy 

that allows the enzyme ATP synthase (located into the membrane of the 

thylakoids) synthesizes ADP (adenosine diphosphate) and phosphate to form ATP 

(adenosine triphosphate) with a efficiency close to 100%. ATP molecules are 

released into the stroma, this process is called photophosphorylation. 

Photons of light can also interact with the electrons of chlorophyll pigments in 

photosystem I (PSI) so that they can be absorbed and electrons carry lower energy 

levels to be transported to other acceptor molecules. The oxidized P700 

chlorophyll molecule takes the two electrons from the transport chain from PSII. 
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The two energized electrons will move to other acceptor molecules (ferredoxin) 

generating a new string of electrochemical reactions with electric current where the 

final acceptor is a molecule oxidized nicotinamide adenine dinucleotide phosphate 

(NADP +), so it will take two electrons and two ions of hydrogen H + from the 

decomposition of H2O in the stroma to form in NADPH2 under the following 

formula: NADP + + 2H + + 2e-NADPH2. The NADPH2 be detached into the 

stroma and replaced by another molecule of NADP+. 

 

Generating molecules containing ATP and NADPH2 stored chemical energy 

generated by the previous process, the next phase of photosynthesis occurs in the 

stroma of the chloroplast where water molecules of carbon dioxide from air, DNA, 

ribosomes, granules, fat, starch granules, hydrogen protons H + and other 

substances like enzyme RuBisCO. 
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The process begins when one molecule of carbon dioxide is captured by means of 

the enzyme RuBisCO for attachment to 1 molecule “ribulose 1,5-bisphosphate” 

(RuBP) which is a 5-carbon sugar using electron energy of ATP molecules and and 

indirectly NADPH2 photons of light energy, generating unstable 6-carbon 

molecule that breaks through and NADPH2 ATP, binding and phosphorylates 

phosphates to form two molecules of 3-carbon gliceratos triphosphate and a 

phosphate or “phosphoglyceric acid” named PGA . This phase is called “carbon 

sequestration.” 
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PGA molecules can accumulate in the stroma within the chloroplast to form starch 

or can be exported to the cytoplasm of the plant cell to form sucrose and feed non-

photosynthetic tissues. 
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Subsequently the obtained PGA molecule phosphate electrons ATP molecules and 

NADPH2. First, the PGA molecule becomes “1,3-biphosfoglyceric” using 

phosphorus of 1 ATP molecule. Then this compound will be reduced by the 

NADPH2 to form the “glyceraldehyde 3-phosphate” or PGAL molecule. This 

stage is called “reduction phase.” PGAL molecules follow different routes in the 

next phase. 
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Finally a PGAL molecule will be removed as product cycle for synthesizing 

sucrose, cellulose, glucose, fructose, fat and other molecules of energy used to 

form various organic compounds such as cellulose, lipids and amino acids to feed 

other plant tissues . 

The remaining 5 PGAL molecules are converted back into ATP to form one 

molecule of “ribulose 1,5-bisphosphate” (RuBP) and begin the cycle again. This 

stage is the “regeneration of ribulose phase”. 

In a three-cycle back bisphosphate ribulosas ATP are consumed 9, 6 and 3 

NADPH2 water molecules and heat phonons. At the end of the product come 

September ADP molecules, 6 NADP + re-entering the process light. 
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