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Abstract of Thesis

Chapter 1: General Introduction

Tempe is a solid-state fermentation product between Rhizopus oligosporous and soybeans. It is a low cost but
nutritional plant-based food that is rich in protein. Tempe originated from Indonesia and is enjoyed throughout
Southeast Asia. Because of its suitability for meat replacement, the demand for tempe is reaching all over the
world. As such, tempe had been produced locally in various countries. However, tempe had difficulty being
accepted by new consumers who are not familiar with its nutritional benefits and sensory properties. Therefore,
modification of tempe making process is essential to improve its sensory properties. The objective of this study is
to investigate processing strategies that can improve tempe sensory characteristics via a metabolomic approach.
Chapter 2: Effects of soaking tempe in vinegar on metabolome and sensory profiles

The first processing strategy to be evaluated is the introduction of the vinegar soaking process. International
tempe industries had utilize vinegar as an additive during the soaking soybean process. However, the effect of
vinegar soaking on tempe’s sensory properties and metabolite profiles is yet to be known. Based on the result in
this chapter, vinegar soaked tempe had lower primary metabolites such as amino acids but increase
sensory-related metabolites such as N-a-acetyl ornithine. The reduction of amino acid class metabolites is
believed to lower the ammonia smell and salty taste. The increment of sensory-related metabolites in vinegar
tempe contributed to the pleasant smell attributes. Due to these reasons, the sensory assessors accept the vinegar
tempe more than the control tempe.

Chapter 3: Effect of physical crushing and vinegar soaking to metabolome, physical characteristics, and sensory
profiles

Based on previous chapter results, the vinegar soaking process led to the reduction of primary metabolites,
especially amino acids. Because of this, the soybean crushing process is introduced into the tempe making
process. The introduction of the soybean crushing process to tempe increased its nutritional value. The
combination of both processing also led to a new strategy to increase several specific metabolites such as
citrulline, 4-hydroxyphenylacetic acid and 3-hydroxyanthranilic acid where these metabolites contribute
beneficial nutritional value to tempe. However, the crushing process lowered the tempe sensory acceptance even
after the combination with vinegar soaking. This is because the increase of metabolites via the crushing process
contributes toward a higher ammonia smell and stronger aftertaste. In regard to this, both control and vinegar
tempe which has lowered ammonia smell and lighter aftertaste have higher acceptance by our group of sensory
panelists. Among the two tempe types, vinegar tempe has the highest acceptance followed by control tempe.
Although unintentional, the result of the second study shows the replicability of the vinegar soaking process to
improve the sensory quality of tempe.

Chapter 4: Conclusion

In conclusion, the research had found two processing strategies that can improve tempe in two separate qualities.
The introduction of the vinegar soaking process can improve tempe’s sensory characteristics while the
introduction of the crushing process can improve tempe’s nutritional quality. The combination of both processing
strategies leads to a higher nutritional value of tempe. However, further food processing or more education on
consuming tempe for consumers is recommended to make the vinegar crushed tempe more acceptable to new

consumers.
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