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ExperimentResearch on Collaborative Optimization of Processing Technology
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Liaoning University of Science and Technology
[Abstract] In traditional fruit and vegetable processing techniques, the contradiction between the loss of active
ingredients and product stability has long constrained industrial upgrading. This study focuses on the Liaoning
specialty Nanguo pear and innovatively achieves a two—way breakthrough in efficient fructose extraction and
tea quality control by constructing an orthogonal experiment driven parameter coupling system. During the
ultrasound assisted extraction stage, a four factor three—level orthogonal design was used to accurately analyze
the synergistic mechanism of temperature field and ultrasound power on the transmembrane diffusion efficiency
of fructose molecules, achieving innovation in the extraction process at the level of optimizing intermolecular
forces.Entering the tea beverage processing stage, research innovation introduces multi—objective response
surface functions, incorporating quality indicators such as fruit aroma retention, colloid stability, and non
enzymatic browning inhibition into the orthogonal experimental matrix. By establishing a ternary phase diagram
of fructose tea polyphenols stabilizer, the molecular interaction law between polyphenol hydroxyl groups and
fructose isomers is revealed, and a new proportioning model for inhibiting the Maillard reaction is designed
based on this. In the ultra—high temperature instantaneous sterilization process, by dynamically tracking the
degradation kinetics of thermosensitive substances, a gradient heating curve is constructed to effectively balance

the microbial killing rate and the protection threshold of aroma components.This study breaks through the

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 257



Project Engineering

W HIIE
H3 LN 2 HeRA 1.002025 4
SCEERM: RS TS (ISSND: 2972-4112(P) / 2972-4120(0)

limitations of traditional step—by—step optimization at the technical level, and its two—stage collaborative model

provides a new paradigm for functional food development. From the perspective of rural revitalization, the

exploration of high—value processing paths for Nanguo pear not only aligns with the direction of agricultural

supply side structural reform, but also injects technological added value into the unique forest and fruit resources

of Northeast China. It is worth noting that the targeted protection strategy of active ingredients formed during

the research process is deeply in line with the concept of "medicinal and edible homology" under the Healthy

China strategy. Its technical framework can be transferred to other regional fruit and vegetable deep processing

fields, demonstrating the era value of technology empowering traditional agricultural and food industries.

[Key words] Nanguo pear; Fructose hydrolysis; catalysis; Orthogonal test method
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