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Industrial Products  

Microbial products include antibiotics and other medicines, food 

additives, enzymes with industrial applications, and biofuels, just to name 

a few (table.1). Here we introduce a few of the more common microbial 

products that are an integral part of modern life. 

Antibiotics  

Antibiotics More than 65% of all antibiotics are produced by 

microorganisms. Currently most antibiotics are produced by members of 

the genus Streptomyces and by filamentous fungi (table 1). Antibiotics 

are secreted by these microbes and either used in the native state or 

chemically modified to produce semisynthetic derivatives. Such 

derivatives generally are manufactured to address the problem of 

antibiotic resistance or the desire for a broaderspectrum drug. The 

synthesis of penicillin and its derivatives illustrates how an antibiotic is 

commercially produced. As with any industrially important natural 

product, the manufacturer will determine how to maximize product yield. 

In this case, the growth of the fungus Penicillium chrysogenum requires 

careful adjustment of the medium, so that the slowly hydrolyzed 

disaccharide lactose is used in combination with a limited supply of 

nitrogen to stimulate a greater accumulation of penicillin after growth has 

stopped. If a particular penicillin is needed, the specific precursor is 

added to the medium. For example, phenylacetic acid is added to 

maximize production of penicillin G, which has a benzyl side chain. After 

about a week, the broth is separated from the fungal hyphae and 

processed by absorption, precipitation, and crystallization to yield the 

final product. This basic product can then be modified by chemical 

procedures to yield a variety of semisynthetic penicillins. Manufacture of 

semisynthetic β-lactam antibiotics, such as ampicillin and methicillin, 

begins with natural penicillin. The β-lactam ring is preserved, but the side 

chain is modified to provide a broader spectrum of activity 

All antibiotics were originally the products of microbial metabolism. 

Many are still produced by microbial fermentations, and work continues 

on the selection of more productive mutants by nutritional and genetic 

manipulations. At least 6000 antibiotics have been described. One 
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organism, Streptomyces has different strains that make almost 200 

different antibiotics.  

 

 

Amino Acids  

Amino acids have become a major industrial product from 

microorganisms. For example, over 600,000 tons of glutamic acid (L-

glutamate), used to make the flavor enhancer monosodium glutamate, are 

produced every year. Certain amino acids, such as lysine and methionine, 

cannot be synthesized by animals and are present only at low levels in the 

normal diet. Therefore, the commercial synthesis of lysine and some of 

the other essential amino acids as cereal food supplements is an important 

industry. More than 70,000 tons each of lysine and methionine are 

produced every year.  

Two microbially synthesized amino acids, phenylalanine and aspartic 

acid (L-aspartate), have become important as ingredients in the sugar-free 

sweetener aspartame. Some 3000 to 4000 tons of each of these amino 

acids are produced annually in the United States.  



Lec. 10                                                           Industrial Microbiology                                                                       

3 

Asmaa Easa Mahmood 

In nature, microbes rarely produce amino acids in excess of their own 

needs because feedback inhibition prevents wasteful production of 

primary metabolites. Commercial microbial production of amino acids 

depends on specially selected mutants and sometimes on ingenious 

manipulations of metabolic pathways. For example, in applications in 

which only the L-isomer of an amino acid is desired, microbial 

production, which forms only the L-isomer, has an advantage over 

chemical production, which forms both the D-isomer and the L-isomer. 

Amino acids such as lysine and glutamic acid are used in the food 

industry as nutritional supplements in bread products and as flavor-

enhancing compounds such as monosodium glutamate (MSG). Amino 

acid production is typically carried out by regulatory mutants that have a 

reduced ability to limit synthesis of a specific amino acid or a key 

intermediate.  

Production of glutamic acid and several other amino acids is carried out 

using mutants of Corynebacterium glutamicum that lack or have only a 

limited ability to process the TCA cycle intermediate a-ketoglutarate to 

succinyl-CoA.  


