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Abstract

This study investigates the flavor formation patterns and quality characteristics during the pro-
cessing of Paratapes undulatus sauce, utilizing Paratapes undulatus meat as the raw material. Three
pretreatment methods were employed: blanching, tenderizer marination, and yeast fermentation.
These methods were combined with stir-frying, canning, and sterilization processes to prepare the
sauce. The volatile aroma components of the products under different processing conditions were an-
alyzed using electronic nose technology, while a texture analyzer was employed to measure hardness,
elasticity, chewiness, and other characteristics. Product quality was comprehensively evaluated
through sensory assessment. Results indicated that principal component analysis (PCA) and loading
analysis (LA) of electronic nose data revealed numerous main aroma components in the sauce, with
alkanes, nitrogen oxides, and aromatic compounds being the sensor response signal types that con-
tributed the most. Different pretreatment methods significantly influenced the product’s aroma pro-
file and texture properties. Notably, the stir-fried clam sauce (Group B), marinated with 1% meat ten-
derizer for 30 minutes, exhibited a bright red color, well-balanced flavor, and moderate texture,
achieving the highest sensory score of 84.0 points. Its textural properties were also superior to those
of other treatment groups. In conclusion, meat tenderizer marination effectively enhances the aroma
quality and textural characteristics of clam sauce, providing a theoretical basis for the industrial pro-
duction and quality control of clam sauce.
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Figure 1. Research technology roadmap
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Figure 2. Process flow
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Table 1. Technological conditions
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Table 3. Sensitive substance of PEN3 electronic nose sensor [13]
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Figure 3. Sensory evaluation score of clam sauce
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Figure 4. PCA plot of clam sauce based on electronic nose data
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Figure 5. Loading plot of clam sauce based on electronic nose data
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Figure 6. Linear discriminant analysis (LDA) plot of clam sauce based on electronic nose data
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Figure 7. Effect of different processing stages on the textural properties of clam meat in clam sauce
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Figure 8. Textural properties of clam meat in clam sauce under different processing methods
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