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Research Progress on the Processing and Utilization of Sichuan Pepper ( Zanthoxylum )

ZHUO Shi-hong' , LIU Wan-ting”, HAN Hong—ho®, LIU Shan
(1. Shenma Zhongfu Food Technology ( Sichuan) Co. , Lid. , Panzhihua Sichuan 617000
2. School of Biological and Chemical Engineering ( School of Agriculture) , Panzhihua University,
Panzhihua Sichuan 617000, China)

Abstract: Sichuan pepper ( Zanthoxylum spp. ), the dried ripe pericarp of plants of the genus Zanthoxylum ( family
Rutaceae) , is a traditional Chinese medicine — food homologous spice and is regarded as one of the “eight major
condiments”. From the perspective of food science and food—processing applications, this paper systematically reviews the
species, geographical distribution, and major chemical constituents of Sichuan pepper, with emphasis on the extraction
and separation technologies of its functional components—essential oil, pungent compounds ( unsaturated fatty acid
amides, represented by hydroxy—a—sanshool ) , alkaloids, and polyphenols and flavonoids—including advances in steam
distillation, supercritical CO, extraction, subcritical fluid extraction, and ultrasound/microwave—assisted extraction. The
paper focuses on the application of the essential oil in flavoring and fragrance, the development of oleoresin and pungent
extracts, the use of Sichuan pepper in food preservation, antioxidation, and antibacterial preservation ( natural
preservatives, active packaging films, and nanoemulsions), the processing of condiments such as pepper oil, pepper
powder, compound seasonings, and hot—pot bases, and the high—value utilization of by—products such as Sichuan pepper
seed oil (rich in a—linolenic acid). Finally, key problems of the current industry—low degree of intensive processing,
poor stability of functional components, insufficient standardization, and product homogenization—are analyzed, and
development trends including green extraction, stabilized delivery, by — product recycling, and standard — system
construction are discussed, so as to provide a reference for the efficient utilization of Sichuan pepper resources and
industrial upgrading.

Key words: Sichuan pepper; essential oil; pungent compounds ( sanshools); food processing; natural preservative;

comprehensive utilization



