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Extended Abstract 

 
 Bread is the staple food present in everyday diets. It assumes several forms and can 

be produced from different cereals. After a time when bread was valued by its whiteness, 

nowadays it is the opposite, and breads are based on complex mixtures of cereals, oil seeds 

and nuts, aiming at a richer and healthier food. This work follows the latter idea, i.e., to 

supplement bread with a source of fibre and protein, through the addition of Brewer's spent 

grain also called Spent grain, Brewer's grain or Draff, which contains over 20% of fibre and 

almost 25% of protein. 

Therefore, this work has a second objective, to add value to the Draff. Presently, it is used 

for animal feeding and can be upgraded to enter the human food chain, used as an additive 

or ingredient in staple foods, to improve their content on fibre and protein. 

 Previous studies on bread supplemented with fibre have shown that water absorption 

increases and the bread results heavy, with a reduced volume, with a dense texture. To 

overcome this expected drawback the emulsifier SSL (sodium stearyl lactilat) was added to 

the bread formulations. 

An experimental design, based on the Response Surface Methodology, was adopted to save 

experiments and have interaction and quadratic effects highlighted from the use of different 

draff, as well as SSL contents, at 5 levels, for the different responses, or bread properties, 

investigated. A total of nine formulations and 2 repetitions of the central point ( 10% draff and 

0.25% SSL) were used. 

 A previous determination of the optimum hydration level for the doughs was 

performed by farinographic tests (Farinograph Brabender Germany) which also gave 

information on mixing time and dough stability. Subsequently, a protocol for breadmaking 

was designed for the eleven dough formulations. An analytical protocol was also developed 

to guide the bread testing. 

 For each dough formulation, determined by the experimental design matrix, 4 breads 

were produced. According to the evaluation protocol, visual appearance was registered, 

including considerations about homogeneity of the crumb. Some photos were also taken, as 

well as scanning of the bread slices, to document the observations. Colour of the crust and 

crumb was measured by a colorimeter, aw, volume, texture and weight loss were determined 

at 24h and the last two were also monitored at 48 and 72h after baking, to follow aging of the 

different breads. 

Colour was expressed in terms of its circular coordinates of Lightness L, chroma c 

and hue h after 24 h of baking in triplicate on each crust and crumb of the 4 breads produced 

by formulation. The aw value was measured at the same time on a Rotronic equipment. The 

volume of each of the 4 breads was measured by the rape seed method and they were 
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weighted before baking as well as 24, 48 and 72h after baking. Texture measurements were 

done using the Tax-Tplus texturometer (Stable microsystems UK), at 24, 48 and 72h, on 

crust by penetration of a 8mm cylinder and by compression of cylindrical 40 mm diameter, 2 

mm height crumb specimens. 

Results were statistically analysed by the StaSoft Statistica 7.0, at Central composite, 

non-factorial, suface designs. From these the surface responses were obtained as well as 

the polynomial equations relating the draff and SSL content of the dough with its determined 

properties. A comprehensive discussion of the results, based on these data is presented. 

It was possible to conclude that breads with very good characteristics can be 

produced up to 10% of draff addition when SSL is added to about 0.15%. Higher levels of 

draff incorporation lead to breads with heavy structure with problems on reduced volume and 

hardness. All the breads supplemented with draff showed a reduction on Lightness, directly 

related with the amount of draff added. It is noteworthy the expected reduction on shelf life of 

these draff supplemented breads since they show higher values for aw (c.a. 0.95), although 

this can be overcome by the use of the preservers commonly employed on breadmaking. 
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