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Targeted analysis of polyphenol changes in Gannan navel orange during ripening based on the HLB-SPE method
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Abstract
Polyphenols are important functional components of Gannan navel orange [1], but their dynamic accumulation in the pulp and peel during ripening remains insufficiently characterized. In this study, a hydrophilic-lipophilic balanced solid-phase extraction (HLB-SPE) coupled with UPLC-QQQ-MS was developed for the simultaneous determination of polyphenols in navel orange. The established method showed good linearity, with R2 ranging from 0.9924 to 1.0000. Except for narirutin and hesperidin, the LODs and LOQs were 0.01–10.63 ng/mL and 0.03–35.42 ng/mL, respectively. Most spiked recoveries ranged from 80.15% to 121.58%. The intra-day and inter-day precision were 0.34–17.48% and 1.93–15.74%, respectively. The results indicated the developed method was reliable and suitable for the quantitative analysis of polyphenols in navel orange. 36 target compounds were quantified in the pulp and peel of navel orange at different developmental stages using this method. Narirutin and hesperidin were the predominant flavanone glycosides, while nobiletin and sinensetin were the major PMFs, which were mainly accumulated in the peel. Most polyphenols gradually decreased during ripening. In contrast, sinapic acid, ferulic acid, apigenin, eriodictyol, and hesperetin displayed fluctuating patterns and even opposite trends between pulp and peel. This study provides a systematic quantitative profile of polyphenols in navel orange during ripening and offers information for evaluating the nutritional and functional quality of navel orange.
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