Metabolism: is the sum total of all chemical reactions occurring in living organisms. Metabolic reactions that synthesize compounds are referred to as anabolic reactions and are generally endergonic, requiring an input of energy. In contrast, catabolic reactions, which break down compounds, are usually exergonic reactions, which release energy.
Oxidation-Reduction Reactions: commonly known as redox reactions. The processes of both photosynthesis and respiration include many oxidation-reduction reactions. Oxidation is the loss of one or more electrons; it involves removal of electrons from a compound. Reduction is the gain of one or more electrons; it involves the addition of electrons to a compound.

Photosynthesis is a process in which plants containing chlorophyll convert the carbon dioxide into sugars in the presence of sunlight by a set of redox reactions.

In many oxidation-reduction reactions, an intermediate is used to transport electrons from one reactant to another such as NAD (nicotinamide adenine dinucleotide), which can exist in both oxidized and reduced states ( NAD+ = oxidized form and NADH+  H+ = reduced form). Similarly, NADP (nicotinamide adenine dinucleotide phosphate) and FAD (flavin adenine dinucleotide) also can exist as NADP+/NADPH + H+ and FAD/FADH2, respectively. NAD and FAD are common electron carriers in respiration; NADP+ serves the same function in photosynthesis.

Photosynthesis

Cells need energy to do their work and reproduce. The energy for most of this cellular activity involves energy storing molecules commonly known as ATP (adenosine triphosphate).

Instead of ingesting food as animals do, plants can make ATP, using light as the source of energy. If the light goes out, however, ATP production stops, and the cells could quickly die. Plants also accumulate energy for later use by building sugar molecules for short-term energy storage or starch for longer-term energy storage. The energy-storing process of photosynthesis takes place in chloroplasts and other parts of green organisms in the presence of light. The light energy stored in a simple sugar molecule is produced from carbon dioxide (CO2) present in the air and water (H2O) absorbed by the plant. When the carbon dioxide and water (H2O) are combined and ultimately a sugar molecule (C6H12O6, glucose) is produced in a chloroplast, and oxygen gas (O2) is released. The oxygen diffuses out into the atmosphere. 

                6CO2   +   12H2O   (   C6H12O6   +   6O2   + 6H2O

Light

About 40% of the radiant energy we receive is in the form of visible light. Reds are on the longer wavelength end and violets on the shorter wave end, with yellows, greens, and blues between. Although nearly all of the visible light colors can be used in photosynthesis. Light in the green range is reflected. Leaves commonly absorb about 80% of the visible light that reaches them.

The intensity of light varies with the time of day, season of the year, and atmospheric conditions.
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Chloroplast 

· Photosynthesis occurs in thylakoid membranes of chloroplasts. Granum/Grana is Stack of Thylakoids.

· The soluble portion of the chloroplast is the "stroma" 

· Grana are connected by stromal lamellae. Stroma lamellae connect thylakoids of two different grana. They increase the efficiency of photosynthesis by keeping grana at a distance in order that they are doing not clutter together.

· The interior of the thylakoid vesicles is the "thylakoid space" or "thylakoid lumen" 

· Chloroplasts possess DNA, RNA and ribosomes 

[image: image2.png]Stroma
lamellae

Inner
envelope

Intermembrane space

Thylakoid

Thylakoid
lumen Stroma

Granum lamella




Chlorophyll

There are several different types of chlorophyll molecules, all of which contain one atom of magnesium. Chloroplasts of most plants contain two major kinds of chlorophyll associated with the thylakoid membranes. Chlorophyll a is blue-green in color and has the formula C55H72MgN4O5. Chlorophyll b is yellow-green in color and has the formula C55H70MgN4O6. Usually, a chloroplast has about three times more chlorophyll a than b. When a molecule of chlorophyll b absorbs light, it transfers the energy to a molecule of chlorophyll a. Other such pigments include carotenoids (yellowish to orange pigments), phycobilins (blue or red pigments found in cyanobacteria and red algae), and several other types of chlorophyll.

