Effects of Flour Particle Size and Botanical Origin on the Physicochemical Properties of Bread and the Glycemic, Insulinemic and Appetite Responses of Healthy Adults. 
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The consumption of bakery products made exclusively with finely milled conventional flours has been associated with increased postprandial blood glucose levels, increased hunger and reduced satiety1. Milling cereal grains and legumes disrupts their plant cell walls, increasing thus the accessibility of the encapsulated starch to the digestive enzymes2,3. In the present study the effects of flour origin (wheat or chickpeas) and particle size of three whole meal breads on physicochemical properties and postprandial glucose, insulin glucagon-like peptide-1 (GLP-1) responses and subjective appetite sensations (hunger, fullness, desire to eat) of healthy subjects, were evaluated. For this purpose, 30% of refined wheat flour (<100 μm) in bread prepared with wheat flour (WB) was substituted with larger particle size wheat d=1.8-2.0 mm (WGB), finely milled chickpea flour (<100 μm) (CFM) and larger particle size chickpea d=1.4-1.8 mm (CLP). WB served as a reference bread, with which all other test breads were compared. Chemical composition analysis was performed in all bread samples. The physicochemical properties (Color, Texture, Surface Porosity, Crumb grain structure, Specific Volume) of the four breads were measured. A randomized controlled crossover clinical trial was conducted, where 15 healthy volunteers (9F/6M, age 23.3±3.6 (SD) years, BMI 21.3±2.3 (SD) kg) participated. They consumed on four different occasions amounts of each bread yielding 50g of available carbohydrates. Venous blood samples were collected before consumption and after 30, 45, 60, 90, 120, 180 min. Subjective appetite ratings were assessed by Visual Analogue Scales (VAS). CLP bread had higher protein and fiber content, followed by CFM and WGB compared to WB. Physicochemical measurements revealed that WGB and CLP had higher crumb hardness, chewiness (p<0.05) and reduced porosity (p<0.05), compared to WB. Lightness (L*) was lower in all samples compared to WB (p<0.05). Postprandial glucose incremental area under the curve (iAUC) was significantly lower for CLP (p<0.05). Insulin responses were similar across all the breads, but GLP-1 iAUC was significantly elevated following CLP ingestion compared to WB (p<0.05). CLP consumption enhanced subjective appetite sensations, by suppressing hunger and desire to eat while increasing fullness postprandially, more effectively compared to WB, as assessed by VAS (p<0.05). These results indicate that incorporating coarse chickpea flour into bread can effectively lower postprandial glycemia and enhance the GLP-1 response. Such formulations may offer promising dietary strategies for glycemic control and appetite regulation.
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