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Introduction Result: Scanning Electron Microscopy
Food structures are important in the digestion process. We previously

found that the gel structure was hindering the hydrolysis of protein.
However, the hindrance iIs not simply slowing down the hydrolysis, but
also altering the enzyme kinetics to some extent (1). We assumed
that pepsin can penetrate the gel microstructure and hydrolyze the
protein in the gel matrices, and inferred that the diffusion limitation in
the gel matrices had led to the difference in hydrolysis Kinetics.
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In this research, our aim is to study the diffusivity of pepsin in food
microstructure and vice versa, the effect of pepsin diffusion on the
microstructure and digestion.

Methods
e WPI gel was used as a model for protein based food matrix
e Fluorescence Correlation Spectroscopy (FCS) was employed to
Investigate the diffusivity of pepsin in gels i S oy < | 53
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the hydrolysis In the gel digestion Figure 4. Scanning electron microscopy image of WPl 15% gel surface (A, C, D) and cross-
e Scanning Electron Microscopy (SEM) was used to observe the section (B), after 1h of digestion
microstructure of the protein gels.
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G(r) - SEM image of Digested WPI 15% gel showed “rough” (C) and
“smooth”(D) area on the surface. The cross-section of the gel (B)
showed a weakened gel layer on the edge of the gel.
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Figure 2. Diffusion coefficients of Pepsin Figure 3. Relative pepsin concentration :
and Enhanced Green Fluorescent Protein in along the diffusion distance (0O—2mm) in one COhC'L!SIOﬂS o _
water and WPI gels dimension after 2h, using Fick’s second law. e Diffusion study and gel composition analysis proved that the
digestion process Is affected by food microstructure, partly due to
The diffusion coefficients of pepsin (Fig.2) can be used to estimate the the diffusion limitation.
enzyme concentration gradient (Fig.3). It showed that the hydrolysis « SEM shows that the surface layer of the protein gel is weakened and
of gel matrix could be constrained within a thin layer. consequently “worn-away” during digestion.
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