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ABSTRACT: Phytosterols are a class of important triterpene natural active compounds with a cyclopentane
perhydrophenanthrene nucleus. They are widely used in the fields of functional foods, pharmaceuticals and
cosmetics. Their accurate analysis is crucial for ensuring the efficacy and quality of products. However, phytosterols
in complex matrices show various forms, low contents and numerous isomers. These characteristics bring great
challenges to the qualitative and quantitative analysis of phytosterols. This article systematically reviewed the
research progress of phytosterols, covering the pre-treatment methods of samples as well as the quantitative
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detection and analysis methods. First, this paper reviewed the development status and applicable scenarios of

modern pretreatment technologies, from traditional saponification extraction methods to solid-phase extraction,

accelerated solvent extraction and supercritical fluid extraction. Then the key analysis focused on the relevant

principles and performance differences of gas chromatography (GC), high performance liquid chromatography

(HPLC) and their combined techniques with mass spectrometry (MS). It further pointed out that current analytical

technologies were developing in the direction of greener and more automated pretreatment methods,

multi-dimensional and intelligent detection approaches, and accurate morphological analysis and omics research.

This paper systematically reviewed the current research status and development trends of separation and detection

technologies, aiming to provide a systematic technical reference and strategic guidance for in-depth research,

standard establishment, and industrial application of phytosterols.

KEY WORDS: phytosterols; detection technology; gas chromatography; high performance liquid chromatography
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Table 1 Common analytical techniques for phytosterols
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