OXIDATIVE  DECARBOXYLATION  OF  PYRUVATE /PYRUVATE  DECARBOXYLATION                                                            1. It  is  also  known  as  link reaction, because  it  connects  glycolysis  and  the  Krebs cycle.                                                     2. Here  the  conversion  of  pyruvate  takes  place.                                                                                                                          3. It  is  of  two  types.                                                                                                                                                                          I. ANAEROBIC  OXIDATION  OF  PYRUVIC  ACID                                                                                                                   II. AEROBIC  OXIDATION  OF  PYRUVIC  ACID                                                                                                                                                                                                                                                       
I. ANAEROBIC  OXIDATION  OF  PYRUVIC  ACID                                                                                                                           1. In  this  the  Pyruvic  acid  is  formed  in  Glycosis, whose  oxidation  takes  place  in  absence  of  O2 .                                     2. The  products  of  anaerobic  respiration  are  generally  incompletely  oxidized  compounds.                                       3. At  1st  the  Pyruvic  acid  is  broken  down  in  the  presence  of  an  enzyme Carboxylase, the  product  being  Acetaldehyde (C2H4O) and  CO2.   
                      Carboxylase                                                                                                                                                    Pyruvic  acid                                     Acetaldehyde     
                                                                  CO2                                                                                                                                                     4. The  final  product  of  anaerobic  oxidation  is  Ethyl  alcohol/Ethanol (C2H5OH), which  is  formed  by  the  reduction  of  Acetaldehyde  in  the  presence  of  an  enzyme  Dehydrogenase.                                                5. In  this  reaction  1 molecule  of  NADH2  is  oxidized  to  NADH.   
                              Dehydrogenase                                                                                                                                               Acetaldehyde                                           Ethyl alcohol  
                                    NADH2              NADH    
II. AEROBIC  OXIDATION  OF  PYRUVIC  ACID                                                                                                                               1. In  this  the  Pyruvic  acid  is  formed  in  Glycosis, whose  oxidation  takes  place  in  presence  of  O2 .                                                                                                                                                               2. In  terminal  product  of  Glycolysis, the  Pyruvic  acid  is completely  oxidized  to  CO2   and  H2O.                                                                                                                                                                3. It  releases  a  sufficient  amount  of  energy.                                                                                                              4. Here  the  conversion of pyruvate takes place into Acetyl Co – A (C23H38N7O17P3S).                                                                              5. In  Glycolysis, a  single  Glucose  molecule (6C) is  split  into  2 – Pyruvates (3C  each), hence  link  reaction  occurs  twice  for  each  Glucose  molecule  to  produce  a  total  of  2 – Acetyl Co – A molecules, which  can  then  enter  the  Krebs  cycle.                                                                                                                               6. The  process  occurs  in  mitochondria.                                                                                                                     7. During  this  reaction  several  enzyme  takes  place  at  every  step  called  Pyruvate dehydrogenase complex .                                                                                                                                                                                  8. This  reaction  requires  the  presence  of  at  least  five  essential  co – factors.                                                      9. The  co – factors  are  TPP (Thymine Pyrophosphate), Mg++, NADH+, Co – A  and  lipoic  acid.                                                                                                                                                                8. The  oxidative  breakdown  of  Pyruvic  acid  to  form  Acetyl Co –A  takes  place  by  following  steps :-                                                                                                                                     I. STEP                                                                                                                                                                                         The  Pyruvate (3C) molecule  looses  1C – atom  with  the  release  of  CO2  and  converted into                                  2 – Carbon molecule which is a Acetyl group.                                                                                                                                          
II. STEP                                                                                                                                                                                        During  this  breakdown  process  of  Pyruvate  NAD+  is  reduced  into  NADH, which  produce  ATP.                                  III. STEP                                                                                                                                                                                          In  final  step  of  breakdown  of  Pyruvate  the  Acetyl  group  is  transferred  to  Coenzyme – A   to produce  Acetyl Co – A . 
REACTIONS  OF  OXIDATIVE  DECARBOXYLATION  OF  PYRUVATE                                                                        The  reaction  in  the  oxidative  decarboxylation  of  Pyruvic  acid  are  shown  below :- 
                                                   Mg++                                                                                                                                                                                              I. Pyruvic  acid    +    TPP                               TPP  complex   +   CO2                                                                                           II. TPP  complex   +   lipoic  acid (oxidized  form)                                Acetyl  lipoic  complex    +    TPP                               III. Acetyl  lipoic  acid   +   Co – A                                 Acetyl  Co – A    +    lipoic  acid (reduced  form)                                                         IV. Lipoic  acid (reduced  form)   +   NADH                     Lipoic  acid (oxidized  form)   +   NADH2                        
So   the  net  results  of  above  reaction  is :-                                                                                                         Pyruvic   acid    +    Co – A    +    NADH                         Acetyl  Co – A     +    CO2      +      NADH2                                                                                                                                                                    
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