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Research progress on detection technologies for pepper adulteration

YU Yan-Yan, YANG Zhen-Dong, LU Yuan-Hong, XU Da-Wei"

(Industrial Technology Foundation Public Service Platform, Shandong Institute for Food and Drug Control,
Ji’nan 250101, China)

ABSTRACT: As a tropical spice with a long cultivation history, pepper and its processed products act as essential
raw materials for catering and food seasoning, sustaining strong market demand. Nevertheless, frequent adulteration
incidents have troubled the pepper market in recent years. Unscrupulous vendors pass off adulterated products as
genuine commodities by incorporating starchy fillers, artificial synthetic pigments and low-cost spice powders. Such
malpractices severely compromise food authenticity, threaten consumer health, disrupt market order, and impede the
high-quality development of the pepper industry. Accordingly, rapid and accurate detection technologies for
identifying pepper adulteration have become a major focus in food safety supervision. Modern spectroscopic,
chromatographic and molecular biological techniques have been increasingly and extensively adopted for the
discrimination of adulterated pepper. Centered on detection technologies for pepper adulteration, this paper
systematically sorted out mainstream analytical methods and elaborated on their principles, merits and demerits,
application scenarios, applicable scopes and inherent limitations. It further proposes that multi-technology
integration, the research and development of portable testing devices, and the establishment of standardized systems

represent the core directions for future research. This work is expected to provide a theoretical reference for optimizing
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detection methodologies and constructing standard frameworks for pepper adulteration identification, deliver technical

support for food authenticity supervision, and promote the sound development of the pepper industry.

KEY WORDS: pepper adulteration; spectral technology; chromatographic technology; polymerase chain reaction

technology; thermal analysis technology; food authenticity
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Table 1 Comparison of core techniques for pepper adulteration detection
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