CO2 release during baking as a relevant/irrelevant response parameter for monitoring the bubble opening
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CO2 plays an important role in the expansion of bubbles in pre-fermented dough. Produced by yeast during fermentation and mainly stored in a dissolved state in the dough membranes, it is vaporised into bubbles with increasing temperature during baking, favouring the bubble growth. Under expansion, the dough membrane may also rupture, making the bread an open porous structure and the CO2 release to the outside of the dough possible. The gaseous phase is rarely characterised during baking although it plays a central role in the expansion of bubbles. CO2 release appears as a relevant, although global, response parameter to better understand the expansion process.
This study first proposes a method for continuous assessment of the CO2 released from loaves baked in ventilated ovens, with the application of corrections taking into account the air intake in the oven. 
Assessing these quantitative data allowed further comparison with simulated data from a baking model and a refined analysis of the mechanisms underlying the CO2 release.
A longer proving time resulted experimentally in a shorter induction period and a higher amount of CO2 released. With extended proving, bubble walls are more stressed and susceptible to rupture, favouring coalescence or interconnections between bubbles through holes or cracks during advanced baking, which favoured in turn the gases transport through the bread. This confirmed that the bubbles opening is a necessary condition for CO2 release as previously described in the literature.

Experimental and simulated results obtained with artificial crust showed that the later the crust set, the longer the induction period of the CO2 release was. With expansion restricted by the crust, internal pressures increase and force the gas transport out of the bread. Simulations confirmed that the bubble opening was not a sufficient condition for CO2 release. Such finding rather questions the analyses previously proposed in literature. For instance, the addition of fat to the formula is expected to delay the rupture of the bubble walls, but also to modify the mechanical properties of the crust. 


