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Improvement of Drying Process and Formulation for Plant-Based Overripe Tempe Stock
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Abstract
Overripe tempe (tempe semangit) is a traditional Indonesian fermented food produced through an extended soybean fermentation. The extended fermentation (48–72 h) generates free amino acids that contribute to an umami profile and making it a valuable flavor enhancer [1]. It also shows promise as a high-protein ingredient for ready-to-eat porridge and savory stock formulations [2–4]. However, two key challenges limit commercial development: high moisture content of overripe tempe requiring effective drying without crust formation that impairs powder solubility and rehydration [5,6] and formulation with hygroscopic ingredients (overripe tempe powder, salt, and sugar) that compromise storage stability while balancing sensory acceptance [7]. For the drying process, Response Surface Methodology (RSM) with a central composite design was utilized to evaluate the effects of sample shape (slices or pellets), initial drying temperature (60°C–80°C), and initial drying time (180–240 min). The best drying parameters was obtained by grinding the tempe followed by oven drying at 80°C for 240 min then oven baking at 120°C for 25 min. This process reduced moisture content to 2.30%, below the national standard of <4%, and shortened the drying time from 17 h to 4 h with superior flowability and processing efficiency [8]. Subsequently, Mixture Design optimized instant stock formulation using maltodextrin (0–30%), palm sugar (6.5–19.5%), and sea salt (0–19.5%). The optimal formula (6.08% maltodextrin, 14.72% palm sugar, 18.20% sea salt) outperformed the commercial benchmark, achieving lower moisture content (3.77% vs. 4.22%), higher hedonic acceptance (6.00 vs. 5.57), and more balanced Just-About-Right (JAR) scores closer to the ideal value of 4 for saltiness (4.28 vs. 5.19) and color (4.54 vs. 5.23), with less browning (27.49 vs. 31.05) and improved whiteness indices (67.14 vs. 65.05). This integrated approach produces a shelf-stable, plant-based overripe tempe stock meeting national standards with well-balanced sensory and consumer acceptance.
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