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Fhotosynthesis Wh Cellular Respiratian

Photosynthesis

600, + 6H,0 + Enorgy —= CgH,,0, + 60,

Respiration

C.Hy, 04 + 60, — 6CO; + 6H,0 + Energy
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Importance of Respiration

 Energy in food is in a form that CANNOT
be used by cells.

* During respiration, food energy is
converted into a form that all cells can use

» Aerobic respiration returns CO, to the
atmosphere where it can be used again by
photosynthetic organisms



Anaerobic respiration in plants

= Just like animals, plants respire anaerocbically when oxygen is
in short supply.

* However, the products of anaercbic respiration are different:
v'In animals = lactic acid is produced
¥'In plants = ethanol and carbon dioxide are produced.

* The type of anaerobic respiration that produces ethanol and
carbon dioxide is called fermentation.

* It can occur in the roots when a plant is growing in boggy or
waterlogged soil.




AEROBIC AND ANEROBIC
RESPIRATION

Aerobic Respiration Anaerobic Respiration !
* Reguires Oxygen * Reqguires NO Oxygen
* Has three cycles * Has ONE cycle ;
+ Glycolysis + Glycolysis =
» Krebs's Cycle * Fermentation/lactic
» Electron Transport acid
Chain * Producesup to 2 ATP
* Producesup to 38 ATP * Takes place: in
* Takes place: in Cytosol/cytoplasm
Cytosol/cytoplasm and « OQutputs: ATP

mitochondria
« Outputs: carbon dioxide,
oxygen, ATP, water




Anaerobic Respiration
(no oxygen)

|

Glycolysis

(cytoplasm)

{

Fermentation
1) alcoholic fermentation
2) lactic acid fermentation
(cytoplasm)

{

2 ATP / Glucose

Aerobic Respiration

(requires oxygen)

|

Glycolysis

(cytoplasm)

'

Krebs cycle

(mitochondna)

{

Electron Transport
(mitochondna)

‘

36 ATP / Glucose
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Glycolysis Enzymes

( Phosphate 4dLal ) ads ) Kinase *
(Arpall Calida s S Jill (uii) [somerase
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( Hydrogen «~.) Dehydrogenase ®

( Isomerase J) 4lile () Mutase °






Isocitrate

acetyl CoA

oxaloacetate
Krebs Cycle

(Citric Acid Cycle)




The Krebs Cycle

Acetyl CoA enters the Krebs
Cycle in the mitochondrial
matrik. It carries the last 2
carbons from the original
glucose.

The coenzyme (CoA) departs to
find another 2 C molecule
coming from glycolysis.

e Cod

Acetyl CoA gives the 2 C molecule
to a4 C carrier molecule, makipg
a 6 C molecule

Z Hydrogen & energized
electrons are remored
rom the 2 C molecule.

1 carbon i remowved
as Co,

EDE

\ . HADH + H '
HAD

The 4 C cagrier molecule rearranges before picking ap the
me=t Acety Cofl above. Doing this, It provides H atoms and
enegized electrons to make 1 NADH & 1 FADH,

FADH 5

A

- FAD NADH + H -
ATP -~ealf—

el

None of the original
ADP + P Glucose is Ie?t.

Oniy 1 carbon from
the original glucose
remains.

Z2 Hydrogen & energized
electrons are remouwved
from the 2 C molecule.

1 carbon is removed
as CO;

cCo
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Oxidative phosphorylation Photophosphorylation

degradation of carbohydrates,
fats, and amino acids converge |photosynthetic organisms
at this final stage of cellular capture the energy of sunlight

respiration drives the synthesis |and harness it to make ATP
of ATP

occurs 1in mitochondria occurs 1n chloroplasts
reduction of O, to H,O with oxidation of H,O to O,, with
electrons donated by NADH NADP* as ultimate electron
and FADH, acceptor

occurs equally well in light or | dependent on the energy of
darkness light




RESPIRATION fi«\

) PHOTOSYNTHESIS

v;\f—-_~—,~, It is an anabolic process
It occars only in plants with green
pigments
Light is essential
The cell organelle necessary is
chloroplast
The glucose is end product

CO2 and H20 is starting, product And
O2 given oul

Energy is trapped
It occurs mainly during the day
Light energy is converied into Polential
energy

Takes place in the presence of a catalyst
chlorophyll

The day weight of the plant increases
due to synthesis of food material.

It is Catabolic process =,
It occars in all Plants and An1mals

Light is not essential

The cell organelle necessary is
Mitochondria

The glucose is Starting product

2 is taken in and CO2 and H20 are
end product

Energy is released
It continues day and night
Polential energy is converted into
Kinetic energy
No catalyst is needed for respiration

The day weight of the plant decreases
due to utilization of food materials.
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