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Introduction to Industrial Microbiology 

Biotechnology “any technological application that uses 

biological systems, living organisms, or derivatives thereof, to 

make or modify products or processes for specific use.” Many 

examples readily come to mind of living things being used to 

make or modify processes for specific use. Some of these 

include the use of microorganisms to make the antibiotic, 

penicillin or the dairy product, yoghurt; the use of 

microorganisms to produce amino acids or enzymes are also 

examples of biotechnology 

Industrial microbiology may be defined as the study of the 

large-scale and profit motivated production of microorganisms 

or their products for direct use, or as inputs in the manufacture 

of other goods. Thus yeasts may be produced for direct 

consumption as food for humans or as animal feed, or for use in 

bread-making; their product, ethanol, may also be consumed in 

the form of alcoholic beverages, or used in the manufacture of 

perfumes, pharmaceuticals, etc. Industrial microbiology is 

clearly a branch of biotechnology and includes the traditional 

and nucleic acid aspects. 

Some microorganism used in industrial microbiology  

Basic nature of cells of living things 

All living things are composed of cells, of which there are two 

basic types, the prokaryotic cell and the eucaryotic cell. Figure 1 

shows the main features of typical cells of the two types. The 

parts of the cell are described briefly beginning from the 

outside. Cell wall: Procaryotic cell walls contain 

glycopeptides; these are absent in eucaryotic cells.  
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Cell walls of eucaryotic cells contain chitin, cellulose and other 

sugar polymers. These provide rigidity where cell walls are 

present. 

 

Figure 1: Eucaryotic Cell (Yeast) and Procaryotic cell (Bacillus) 

 

Cell membrane: Composed of a double layer of phospholipids, 

the cell membrane completely surrounds the cell. It is not a 

passive barrier, but enables the cell to actively select the 

metabolites it wants to accumulate and to excrete waste 

products.  

Ribosomes are the sites of protein synthesis. They consist of 

two sub-units. Procaryotic ribosomes are 70S and have two sub-

units: 30S (small) and a 50S (large) sub-units. Eucaryotic 

ribosomes are 80S and have sub-units of 40S (small) and a 60S 

(large). (The unit S means Svedberg units, a measure of the rate 

of sedimentation of a particle in an ultracentrifuge, where the 

sedimentation rate is proportional to the size of the particle. 

Svedberg units are not additive–two sub-units together can have 

Svedberg values that do not add up to that of the entire 
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ribosome). The prokaryotic 30S sub-unit is constructed from a 

16S RNA molecule and 21 polypeptide chains, while the 50S 

sub-unit is constructed from two RNA molecules, 5S and 23S 

respectively and 34 polypeptide chains.  

Mitochondria are membrane-enclosed structures where in 

aerobic eucaryotic cells the processes of respiration and 

oxidative phosphorylation occur in energy release. Procaryotic 

cells lack mitochondria and the processes of energy release take 

place in the cell membrane.  

Nuclear membrane surrounds the nucleus in eukaryotic cells, 

but is absent in procaryotic cells. In procaryotic cells only one 

single circular macromolecule of DNA constitutes the hereditary 

apparatus or genome. Eucaryotic cells have DNA spread in 

several chromosomes.  

Nucleolus is a structure within the eucaryotic nucleus for the 

synthesis of ribosomal RNA. Ribosomal proteins synthesized in 

the cytoplasm are transported into the nucleolus and combine 

with the ribosomal RNA to form the small and large sub-units of 

the eucaryotic ribosome. They are then exported into the 

cytoplasm where they unite to form the intact ribosome. 

 

Classification of living things: three domains of living things 

The classification of living things has evolved over time. The 

earliest classification placed living things into two simple 

categories, plants and animals. When the microscope was 

discovered in about the middle of the 16th century it enabled the 

observation of microorganisms for the first time. Living things 

were then divided into plants, animals and protista 

(microorganisms) visible only with help of the microscope. This 

classification subsisted from about 1866 to the 1960s. From the 
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1960s and the 1970s Whittaker’s division of living things into 

five groups was the accepted grouping of living things. The 

basis for the classification were cell-type: procaryotic or 

eucaryotic; organizational level: single-celled or multi-cellular, 

and nutritional type: heterotrophy and autotrophy. On the basis 

of these characteristics living things were divided by Whitakker 

into five groups: Monera (bacteria), Protista (algae and 

protozoa), Plants, Fungi, and Animals.  

The current classification of living things is based on the work 

of Carl R Woese. The classification is based on the sequence of 

ribosomal RNA (rRNA)in the 16S of the small sub-unit (SSU) 

of the procaryotic ribosome, and the 18S ribosomal unit of 

eucaryotes. The logical question to ask is, why do we use the 

rRNA sequence? It is used for the following reasons:  

(i) 16S (or 18S) rRNA is essential to the ribosome, an important 

organelle found in all living things (i.e. it is universally 

distributed);  

(ii) its function is identical in all ribosomes;  

(iii) its sequence changes very slowly with evolutionary time, 

and it contains variable and stable sequences which enable the 

comparison of closely related as well as distantly related 

species.  

According to the currently accepted classification living things 

are placed into three groups: Archae, Bacteria, and Eukarya. 

The properties of the various groups are summarized in Table 

(1). 

Table (1) Summary of differences among the three domains of living things 
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