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The enzymes derive their greatest importance from the fact that life itself is
intimately bound up with enzymatic reactions. But for these key substances, there would be
no life on this earth. Man himself, as we know him, would not exist.

A hundred years ago little was known about the enzymes and how they work. Today
we know a great deal about their structure and mode of action, but quite many fundamental
questions are still left to be answered. We know, for instance, that they are inanimate
chemical compounds, formed within all living cells, in man, in plants, in fungi and even in
the smallest single-celled microorganism. We know what purpose they serve in nature: they
are catalysts whose characteristic property is their ability of accelerating definite chemical
reactions (1000 billions to 1 trillion times). By this ability to speed up fundamental
biological processes, the enzymes are essential to life.

For thousands of years primitive man knew how to utilize enzymatic reactions. By
accidental discoverics he observed that the juice of grapes became wine, when spores of
yeast fungus fell into their jars. For the restorers it might be interesting to know that for
bundreds of years, up to the beginning of this century, dung (faeces) from dogs, birds, a.o.
was used to make animal hides and skins soft and pliable. Parchment, made for writing, was
treated in this way. In the dung we find proteolytic enzymes, such as trypsin a.o., which give
the skins the desired quality.

The enzymes are proteins and are large molecules, composed by one or more amino
acid chains. They can be divided into two groups:
1) Simple proteinenzymes, consisting only of one protein
2) Conjugated enzymes, which in addition to the enzym-
protein part has connected a low molecular component
(prosthetic group).
The enzymprotein alone (the apoenzyme), is inactive
without the prosthetic group (or coenzyme). The active
complex is usually named "holoenzyme”.

A chemical reaction proceeds to equilibrium only if the molecules have sufficient
energy of activation to form an activated complex. From this complex products can be
derived. Enzymes greatly increase the chances for reactions to occur by making specific

molecules more reactive. This is done by forming intermediate compounds with them. These
quickly break down to form stable products, and the enzymes released are able to speed the
formation of additional products.

Theoretically one would expect the enzymes to catalyze a reversible chemical
reaction, going both ways. In pratice they usually go in one way, probably due to the various
ways the enzymes are connected to the substrate, partially because the energy conditions
favour the one way drive.

The enzymes react basically like all other biocatalysts, but because they are proteins,
they differ in some respects. They are specific in that they catalyze only one chemical
reaction. They are sensitive to factors that influence protein reactions a.o.

1) They are influenced by changes in pH. An enzyme will be most active at a certain
pH, at its pH-optimum. This is mostly around 7-8 in the organism. Exception from that is
¢.g. pepsin with a pH-optimum at 2-3, The enzyme loses very much of its activity as the pH
changes widely from the optimum on both sides, fig.1.
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Fig.]. Activity of proteolytic enzyme Alcalase “Novo”
at different Ph-values

2) The enzymatic activity is much influenced by temperature. The optimum is for
many enzymes around +40-50 degrees Celsius. They lose much of their activity as
temperatures decline or rise from the optimum, fig.2.
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Fig.2. Activity of proteolytic enzyme Alcalase "Novo™
at different temperatures
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APPENDIX 1. Plate 3: Latin waste paper from late

Gaihic period. The block proved to con
train 10 feaves
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Appendix 11. Plute 4: The block shawn in plate 3 after

enzymalie separadion of 10 leaves. Remnants
of flour paste are still lefi
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