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Purpose: The purpose of this lab is to compare the 
effects of the number of mixing strokes on the 
volume and tunneling of  plain muffins.
Methods: Objective and sensory evaluations were 
conducted to compare the volume and tunneling 
of the 50 mixing strokes to the control.
Results: The 50 mixing strokes had a height: 3.5 
cm with less  tunneling. Control group had a 
height of 3.0 cm with more tunneling.
Conclusion: The number of mixing strokes does 
effect volume, tunneling, and the gluten 
development.

Abstract
Objective Evaluation: The 50 mixing strokes had a 
height of 3.5 cm. The control (10 strokes) had a 
height of 3.0 cm. The control had less of a peak 
and  resulted in a flatter top. The 50 strokes had a 
much higher peak and had a rounder top. 

Sensory Evaluation: The 50 strokes had less 
tunnels compared to the control group. The 
tunnels were visible when cutting muffins in half 
and looking at it from the top-down view. The 50 
stroke had a softer and fluffier texture compared 
to the control group. 

Introduction

50 mixing strokes will be compared to the control. 
Both variations had the following ingredients: all-
purpose flour, salt, vegetable oil, granulated sugar, 
milk, baking powder, and eggs. An objective 
evaluation and sensory evaluation was used to 
compare the results. A standing height to index 
test was used for the objective evaluation. 
Observation and identifying the presence or 
absence of tunnels was the sensory evaluation. 

Methods and Materials

When water and proteins in wheat are 
manipulated, a cohesive complex called gluten 
develops. When mixing, hydrated proteins begin 
to change their physical properties. Undermixing 
will produce a product that has a flatter top with 
more tunnels. The results confirms the hypothesis: 
The number of mixing strokes does effect the 
volume and tunneling of the plain muffins. 

Discussion

The 50 strokes had more volume and less 
tunneling than the control group. This concludes 
that the 50 stroke muffins produced a product 
that had more gluten development. This indicates 
that the number of mixing strokes does effect 
gluten development based on the volume and 
tunneling in plain muffins. 

Conclusions

Mixing hydrated proteins disrupts the associations 
and breaks many bonds which results in gluten 
development. Overmixing or undermixing can 
effect gluten development in baked products 
(McWilliams, M. 2017). The purpose of this lab is 
to compare the effects of the number of mixing 
strokes on the volume and tunneling of  plain 
muffins. Hypothesis: The number of mixing strokes 
does effect the volume and tunneling of the  
muffins. Null hypothesis: The number of mixing 
strokes does not effect the volume and tunneling 
of the muffins. 

Results
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