SIFF 2026
Singapore International Food Forum 2026

Effects of Hydrocolloid Types and Concentrations on the Textural Properties and Digestibility of Plant-Based Nuggets
Yuzhu MAOa, Kwoek Zhen Cheryl Nga, Afsaneh Taheritelgaria, Juan Dua







a Singapore Institute of Technology, 1 Punggol Coast Road, Singapore 828608 
Abstract
This study evaluated the effects of three hydrocolloids, methylcellulose (MC), κ-carrageenan (KC), and curdlan gum (CG), at concentrations of 2%, 4%, and 6% on the physical properties of plant-based chicken nuggets, followed by in vitro digestion analysis. All hydrocolloid additions significantly improved cooking yield compared to the control (72.48%), with 6%MC achieving the highest value (97.47%). Moisture retention was greatest in 6%MC (93.65%), followed by 6%KC (88.63%) and 6%CG (84.15%). The Hot Water Holding Capacity (HWHC) of raw nuggets increased with hydrocolloid addition, with the highest value observed in 6%CG (4.84 g/g), reflecting the strong water-holding capacity of curdlan gum. For cooked nuggets, 6%MC exhibited the highest HWHC (5.80 g/g), consistent with moisture retention trends. Hot Oil Holding Capacity (HOHC) was highest in 6%KC (0.86 g/g), a result attributed to its ability to form a thermal-reversible network that retains oil within the matrix. KC-containing formulations demonstrated the highest hardness, springiness based on textural profile analysis. In vitro digestion analysis was conducted to elucidate how hydrocolloid-induced structural modifications influence protein and fat digestibility. The control sample exhibited the highest fat recovery (2.76%), while formulations with CG showed the lowest (0.36%). This study would offer insights on hydrocolloid choices for food formulation.

