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Abstract 

 

The external appearance of the bread is important both for the bread producer and especially for the consumer, it shows 

that the volume and shape of the bread are the parameters that must be studied with accuracy. Volume changes of 

bakery products, expansion and contraction occur in the bread making process as a result of transitions and changes that 

occur over time. The paper aims to determine the volume of three varieties of bread (white bread, black bread, whole 

meal bread) by the classical (gravimetric) method and the modern photometric method. The results of the 

determinations show that for white bread a volume difference of 70.34 cm3 minus is obtained with the classic method, 

for black bread a volume difference of 151.37 cm3 minus with the classic method, and for intermediate bread a 

difference of 122.93 cm3 in minus with the classic method. From the experimental determinations, a high accuracy is 

found for the volumes determined by the photometric method compared to the classical method. 
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Bread, as a basic product in human nutrition, 

is studied more and more to improve the physical 

properties of appearance and shape, nutritional and 

taste qualities, seeking to increase the yield and 

make the production, packaging, storage and 

transportation process more efficient (Serpil S., 

Servet G.S., 2006). Volume changes of bakery 

products, expansion and contraction occur in the 

bread making process as a result of some 

transitions and changes that occur over time 

(Mondal A., Datta A.K., 2008) Expansion or 

increase in volume is a characteristic feature of the 

baking of leavened bakery and pastry products 

(bread, cakes). During baking, the thermal 

expansion of carbon dioxide (produced by 

leavening agents) and water vapor present inside 

the porous structure deforms the dough, increasing 

its volume until starch gelatinization occurs (Lostie 

M. et al, 2002; Wagner M.J. et al, 2007). In 

addition, bread baking appears as a very special 

case in terms of volume change. During the 

process, the dough primarily undergoes an increase 

in volume due to the thermal expansion of carbon 

dioxide and water vapor (until the dough turns into 

bread), and then contraction occurs due to the final 

formation of the crust and setting, where reactions 

of reticulation (Scanlon M.G., Zghal M.C., 2001; 

Sommier A. et al, 2005; Vanin F.M. et al, 2009). 

While shrinkage is an inverse change observed 

during bread drying that occurs due to water loss 

and changes occurring in the porous structure of 

the bread when the volume of the product 

decreases (Mayor L., Sereno A.M., 2004). Since 

the external appearance of the bread is important 

both for the bread producer and especially for the 

consumer, it shows that the volume and shape of 

the bread are the parameters that must be studied 

with accuracy. This shows the producer new 

methods of improving the manufacturing 

technology and new forms of modeling the bread 

in order to obtain the most consistent volume, and 

for the consumer the volume is one of the criteria 

for choosing the respective product (Brennan J.G., 

2011). The methods for determining the volume of 

bakery products are few and with low accuracy, 

but they have been used until now as well-known 

and sometimes standardized classical methods, but 

with the development of the technique, modern 

methods for determining the volume have 

appeared, which bring better accuracy and less 

time to get results. The present study aims to 

present a new, little-known method for 

determining the volume of bakery products using 

photometry. To demonstrate the accuracy of the 

method, it was compared with the classical method 

known for determining the volume of bread. 

present document is arranged so that it can be used 

as a model.  

 

 


