Photosynthesis 

· The capture and conversion of light energy into usable chemical energy.

· Carbon dioxide and water in the presence of chlorophyll will convert light into glucose, oxygen and water.

Structures of photosynthesis

· Chloroplast

· Organelle where photosynthesis occurs.

· Inside each chloroplast:

· Stroma- liquid filled space

· Granum- one stack of discs; grana is plural

· Thylakoid- individual disc- where photosynthesis actually takes place

Pigments

· Inside each thylakoid are pigments.

· Pigment

· Substance that absorbs light.

Photosynthetic pigments use visible light

Wavelengths of 400 to 700 

ROY G BIV- colors of the rainbow

Types of pigments

· Chlorophyll

· Main pigments of photosynthesis

· Chlorophylls a, b, c

· They absorb light in the blue, violet and red regions

· They reflect green wavelength.

Accessory pigments

· Carotenoids

· Absorb blue green and blue violet wavelengths that chlorophyll does not.

· They reflect red, orange and yellow wavelengths.

Photosynthetic reactions

· Photosynthesis is broken into two parts

· Light Dependent Reaction    LDR

· Occurs at thylakoids

· Light Independent Reaction     LIR

· Occurs at stroma of chloroplast

Light dependent reaction

· Two kinds

· Cyclic  LDR

· Non cyclic  LDR

· Cyclic

· More primitive form; found only in today’s bacteria

· Step stone for non cyclic format

photosystem

· Concentration of  pigments in the thylakoid

· Cyclic LDR uses photosystem I or P 700

Cyclic LDR Process:
· 1) light hits chlorophyll of photosystem.

· 2) This bumps an electron out of its shell.

· 3) It is caught by an electron acceptor.

· 4) The electron is passed through an electron transport system (ETS). As it travels, it releases energy.

· 5) This energy is used to make ATP.

· 6) Electron returns to the chlorophyll.

Non cyclic LDR

· Happens in all higher plants

· Two photosystems:  P680 and P 700

· WE start with P II or P680

· 1) light hits photosystem and bumps an electron from chlorophyll.

· 2) An electron acceptor catches it.

· 3) IT passes down an electron transport system (ETS).

· 4) The electron travels to PI or P 700.

· 5) Light hits PI.  

· 6) It bumps another electron from a chlorophyll.

· 7) IT gets caught by an electron acceptor.

· 8) IT passes through another ETS and joins the compound NADP to form NADPH along with 2 H+ ions  

Photolysis

· In order to replace the electrons lost from the photosystem II;

· WATER is split and gives its electrons to PII.

· This process is called photolysis.

· Oxygen is made as a product of photolysis.
· H ions build up in the thylakoid membrane and pass through a protein where their energy is used to make ATP.

Reactants and products of LDR

· What reactant of the summary equation is used in the LDR?

· Water

· What product is made in the LDR?

· Oxygen

· Where do the ATP and NADPH of the LDR go?

· Into the LIR or Calvin/Benson cycle

Light Independent reactions

· Calvin/Benson Cycle

· Summary

· Carbon dioxide enters the cycle and ultimately produces glucose

· CO2 enters the cycle

· It joins RuBP – ribulose biphosphate to make an unstable compound

Calvin cycle diagram

· The unstable compound splits to form PGA.

· Additions of P from ATP as well as electrons and H from NADPH transform PGA to PGAL

· some of the PGAL is used to make glucose

Reactants and products of LIR

· What reactant from the summary equation enters the Calvin/Benson cycle?

· Carbon dioxide

· What product comes out of the C/B cycle?

· PGAL ----} Glucose

