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Biotransformation

•Biotransformation is a biological process whereby an

organic compound is converted into structurally

related products.

•These involves simple, chemically defined reactions

catalyzed by enzymes present in the cell.

•Cells (i.e., microbial, plants and animal) provide the

enzymes to catalyze the transformation reactions.



Microbial transformation

• Biotransformation can be clarified as the specific

modification of a definite compound to a distinct

product with structural similarity, by the use of

biological catalysts including microorganisms like fungi

and bacteria



Comparison of microbial transforma1on with
others

Microbial cells are preferred more as compared to animal cells

or plant cells due to the following reasons:

Surface-volume ratio: The microorganisms have high surface-

volume ratio as compared to the plant or animal cell culture.

Growth Rate: The microorganisms have high growth rate as

compared to the plant or animal cell culture thus the

transformation using the cell culture is a less time consuming.



Comparison of microbial transformation with 
others

Sterility: Sterility is the major factor that should be taken care

of. In case of plant or animal cell culture it is difficult to

maintain sterility as compared to the transformation using

microorganism.

Metabolism Rate: The microorganisms possess high rate of

metabolism for the efficient transformation of the substrate

added as compared to the plant or animal culture.







Major products of industrial microbiology























Penicillium (Fungi)







• L-α-Aminoadipic acid combines with

L-cysteine, and then with L-valine to

form a tripeptide namely α-L-

aminoadipylcysteinylvaline.

• This compound forms isopenicillin

which reacts with phenyl acetyl CoA

(catalysed by the enzyme

acyltransferase) to produce penicillin

G (benzyl penicillin).

• In this reaction, aminoadipic acid gets

exchanged with phenylacetic acid

Biosynthesis of Penicillin



• Penicillin biosynthesis is inhibited by
glucose through catabolite
repression. For this reason, penicillin
was produced by a slowly degraded
sugar like lactose. The
concentraIons of phosphate and
ammonia also influence penicillin
synthesis.

• SomeImes, ammonium sulfate is
added for the supply of nitrogen.
PhenylaceIc acid (or phenoxyaceIc
acid) which serves as a precursor for
penicillin biosynthesis is
conInuously fed.

Biosynthesis of Penicillin



• Penicillin production is an

aerobic process and therefore, a

continuous supply of O2 to the

growing culture is very essential.

• Further, continuous feeding of

sugar is advantageous for a good

yield of penicillin.

• Thus, by adding lactose and

acetic acid, the yield can be

increased by about 25%

Biosynthesis of Penicillin



























































Bioenergy















Ethanol pathway: conversion
of pyruvate to ethanol in alcoholic
fermentation, e.g. by yeast



• - Pyruvate is decarboxylated 
to acetaldehyde/ethanal (CH3CHO).

- This accepts hydrogen from reduced NAD and is 
reduced to ethanol (C2H5OH), releasing NAD.










































