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1 Light Microscopy (LM)
2 Scanning electron Microscopy (SEM)
3 Confucal Laser Scaning Microscopy (CLSM)
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4 Fourier Transform Raman Spectroscopy (FT-Raman)

5 Fourier Transform Infrared Spectroscopy (FT-IR)

® Sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE)
7 Size-exclusion high performance liquid chromatography (SE-HPLC)

8 Crystallinity
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® Amylography

10 Rapid Visco Analysis (RVA)

11 Differential Scanning Calorimetry (DSC)
12 X-Ray Diffraction (XRD)
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Abstract

To ensure the satisfactory quality and shelf life of bakery products, monitoring the dough's microstructure, the
structure of the crumb, the gluten protein bonds, and changes in starch during baking and storage are necessary.
In recent years, various microscopic techniques have been used to understand better the dough's microstructure,
the gluten network, the distribution of starch granules, and the structure of gas cells. In addition, the structure of
the bread crumb can be examined using image processing techniques. Also, studying gluten protein structure
through spectroscopic methods such as Fourier Transform Raman Spectroscopy and Fourier Transform Infrared
Spectroscopy can be accomplished. Furthermore, laboratory methods such as Amylography, Rapid visco-
analysis, Differential scanning calorimetry, and X-ray diffraction can be used to study starch structure changes.

Keywords: dough microstructure, structure of gluten protein bonds, thermal properties, rheological properties,
crystal structure of starch
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