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Mechanization of respiration  

  

As in Pss the respiration breakdown of food does not occur as a single 

gross reaction but rather as a series of smaller step-wise reactions, 

each catalysed by an enzymes. The release of packets of energy is 

couple with photophorylation reaction that synthesis ATP from ADP 

and inorganic phosphates. These steps fall into two convenient 

groups, a preliminary group known as glycolyris in which the 

carbohydrate is oxidized to pyrunic acid and a second group 

concerned with subsequent oxidation of pyrunic acid. The first phase 

appears to take place in the same general way in many kinds of tissues 

either in preserve or absence of atmospheric oxygen. The second 

phase may follow a number of diverse patterns depending upon the 

kind of tissue and upon whether it occurs in the presence or absence 

of atmospheric oxygen. In the absence of oxygen and under certain 

other conditions, anaerobic oxidation of pyrunic acid usually occurs 

but the course of the reaction differs in different tissues and 

organisms. 

 In trees, anaerobic respiration often occurs in roots in poorly 

gestation soils and in tissues where entrance of oxygen  

is restricted by impermeable structures such as fruit acid seed coats or 

land scale. In general the  

products of anaerobic respiration of pyrunic acid are incompletely 

oxidized compounds such as  

alcohols and organic acids and aldehydes. Consequently anaerobic 

respiration is generally  

considered undesirable because most of the energy released is not 

available for growth and  



because its products often are toxic to the tissues in which they are 

formed.  

Under aerobic conditions or presence of oxygen, the oxidation of 

pyrunic acid usually occurs along entirely different pathways from 

those under anaerobic conditions and the end products are usually 

CO2 and H2O. the oxidation of pyrunic acid to CO2 and H2O is 

accomplished by a complex but cyclic series of reactions, known as 

the Krebs cycle.  

In this cycle, hydrogen atoms are split off in pairs by enzymes known 

as dehydrogenaces and we transferred through a series of hydrogen 

acceptors. These atoms finally combine with oxygen to form H2O. 

much of the energy released is used to form high energy phosphate 

bonds which are coupled to ADP to form ATP.  

This aerobic phase of respiration appears to be restricted to the 

motochandria which contain all  

the enzymes essential to the complete oxidation of pyrunic acid by 

way of the  Krebs cycle. The  

mitochandra are also the centres of synthesis of most of the ATP 

associated with respiration.  

Summary equations for the aerobic of sugar can be written as follows  

C6H6O6 + O2    Glycolyns CH3COCOOH + 2H2O + Energy  

       (Pyrunic acid)  

CH3COCOOH + 2.502   Krebs     3CO2 + 2H2O + Energy  cycle 

cycle  

The above discussions also show that the first stages of aerobic 

respiration of CHO COO the same acid the relationship can be shown 

as follows  
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Considering the cellular energtics, the number of ATP molecules 

generated per molecule of  

glucose oxidized is very significant since the energy released in the 

nature equations is mainly  

stored as high energy phosphate bonds. According to current views, 

38 mols of energy-rich  

phosphate are formed in the aerobic oxidation of each molecule of 

glucose.  

The energy liberated on hydrolysis of each energy-rich phosphate of 

ATP is about 12,000 claorie  

per mole. Thus, 456, 000 calories or about 65 percent, of the total 

energy in the glucose are  

transported to these high energy phosphate bonds where they are 

made available as a energy  



source for other chemical reactions. These phosphate bonds are thus 

the connecting link between  

the energy releasing reactions of respiration and the numerous energy 

consuming reactions  

which are integral steps in true metabolism. It follows that about 35 

percent of the energy  

released when one molecule of glucose is completely oxidized is 

dissipated as heat. 


