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Sulphydryl oxidase — a new flour enzyme cross-links proteins

Background

The suggestion for using sulphydryl oxidase (SOX, EC1.8.3.2)
derived from Aspergillus sojae in baked goods and dairy
products was first made some twenty years ago. SOX was
never produced on an industrial scale, the reason being
that it was thought to inhibit the organisms from which it
was derived; moreover, the enzyme was unstable.

Using the methods of modern biotechnology a research
team made up from universities, startups and SternEnzym
has succeeded in modifying the genetic code of SOX from

S. cerevisiae (baker's yeast) and transferring it to B. subtilis.
In this way we have met the most important requirement
for industrial-scale production. We are currently optimizing
the process with the aim of making it more economical.

What is thiolase?

Thiolase is a pure sulphydryl oxidase. It belongs to
the oxidoreductase class (EC 1.8.3.2) and catalyzes the
oxidation of two sulphydryl groups (thiol groups) to
create a disulphide bridge, forming hydrogen peroxide
in the process. The scheme is as follows:

R™-SH + R?-SH + 0, R™-S-S-R2+ H,0,
Although the enzyme is derived from baker's yeast, the
functions described below can only be achieved with the
isolated enzyme, not with yeast cells.

The main task of thiolase is to oxidize the sulphydryl
groups.

The effects of thiolase in flour

The stable structure of bread depends to a large extent on
the proteins present in the flour; these consist of long
chains of amino acids. One of these amino acids (cysteine)
contains a reactive sulphydryl group which can cross-link
with other sulphydryl groups. During proving and baking

a highly specific form of oxidation takes place under the
influence of the sulphydryl oxidase:

The sulphydryl groups join up in pairs to form
disulphide bridges. This strengthens the proteins and
thus the dough.

Via the disulphide bridges the protein molecules can
link up with themselves (intramolecularly) or with one
or more other protein molecules (intermolecularly) to
form a network of chemically bonded protein.

The rheological properties of a dough result from this
network.

Sulphydryl oxidase (SOX) versus glucose oxidase (GOX)

Because of its small size and the chemically stable
bonding of its co-enzyme FAD, thiolase is much more
resistant to heat and oxygen than glucose oxidase (the
oxidase most often used for flour at present).
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Comparison of glucose oxidase and sulphydryl oxidase in steamed bread.

Glucose oxidase is produced by Aspergillus or Penicillium
species and consists of 2 or 4 large sub-units. The
co-enzyme FAD is only loosely linked to the protein
and is therefore easily lost during storage or
processing. Thiolase has been given extra stability
through the patented exchange of amino acids.

Use of thiolase in bakery products

Thiolase is a protein crosslinker. It has shown itself

to be an ideal synergist with other flour improvers such
as enzymes, reducing or oxidizing agents and also
emulsifiers. Tests have shown that the use of thiolase
can reduce the amount of flour maturing agents
normally required.
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With regard to dough rheology, thiolase is even effective Specification
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Fig. 2: pH-activity curve for thiolase
Noodles and pasta

Optimum temperature range: 30-60°C
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with bakery products we
expect thiolase to prove beneficial in noodle
and pasta applications, for example by:
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