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ABSTRACT

Fresh bakery products have a very short shelf life, which limits the extent to which
manufacturing can be centralised. Frozen doughs are relatively stable and can be
manufactured in large volumes, distributed and baked on-demand at the point of sale
or consumption. With appropriate formulation and processing a shelf life of several

months can be achieved.

Shelf life is limited by a decline in proofing rate after thawing, which is attributed to a)
the dough losing its ability to retain gas and b) insufficient gas production, i.e. yeast
activity. The loss of shelf life is accelerated by delays between mixing and freezing,

which allow yeast cells the chance to ferment carbohydrates.

This work examined the reasons for insufficient gas production after thawing frozen
dough and the effect of pre-freezing fermentation on shelf life. Literature data on yeast
metabolite dynamics in fermenting dough were incomplete. In particular there were
few data on the accumulation of ethanol, a major fermentation end product which can

be injurious to yeast.

Doughs were prepared in a domestic breadmaker using compressed yeast from a local
manufacturer and analysed for glucose, fructose, sucrose, maltose and ethanol. Gas
production after thawing declined within 48 hours of frozen storage. This was

accelerated by 30 or 90 minutes of fermentation at 30°C prior to freezing.

Sucrose was rapidly hydrolysed and yeast consumed glucose in preference to fructose.
Maltose was not consumed while other sugars remained. Ethanol, accumulated from
consumption of glucose and fructose, was produced in approximately equal amounts to

CO,, indicating that yeast cells metabolised reductively.

Glucose uptake in fermenting dough followed simple hyperbolic kinetics and fructose
uptake was competitively inhibited by glucose. Mathematical modelling indicated that
diffusion of sugars and ethanol in dough occurred quickly enough to eliminate solute

gradients brought about by yeast metabolism.
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