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Abstract: The relationship between the citrus pectin extraction process, its structural characteristics, and performance remain
poorly understood. To address this gap in knowledge and enhance the value of citrus processing by-products, precise application
scenarios for pectin with varying properties were analyzed. An acid extraction method was used to extract pectin from the citrus
processing by-product pomace. Pectin yield, degree of esterification, and gel strength were evaluated as key indicators to optimize
the application quality of citrus pectin. The optimal extraction conditions were as follows: 72.00 ‘C , pH of 1.75, and an extraction
time of 4.50 h. Under these conditions, the average pectin yield was 25.70%, the average esterification degree was 71.97%, and
the average gel strength was 253.00 g/cm”. The textural relationship analysis of pectin indicated that when the molecular weight of
the pomace was >30.0x10* g/mol, viscosity was >7.0 dL/g, and the galacturonic acid content was 82%~88%, the pectin exhibited
a favorable degree of esterification and gel performance (degree of esterification >70.00% and gel strength >230.00 g/cm?), which
were associated with a complete molecular chain structure, a higher number of esterification and crystallization sites, and a higher
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galacturonic acid content. The low protein precipitation rate of the pectin (<0.50%) was related to its molecular weight, side chain

structure, and degree of esterification. Variations in the extraction processes and raw materials lead to changes in the structural

characteristics of pectin, thereby affecting its application performance and functional activity. Elucidating the influence of extraction

processes and raw material properties on pectin products is crucial for developing high-quality pectin products and selecting suitable

pectin raw materials.
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