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Analysis of flavor compounds of 5 kinds of pickled peppers in Sichuan by
electronic tongue combined with headspace solid phase microextraction-
gas chromatography-tandem mass spectrometry

ZHANG Miao, LIU Jia, XIAO Fu-Quan, HUANG lia, JIA Hong-Feng*

(College of Food Science and Technology, Sichuan Tourism University, Chengdu 610100, China)

ABSTRACT: Objective To study and compare the flavor compounds of 5 different varieties of pickled peppers in
Sichuan. Methods The 5 kinds of characteristic pickled peppers were taken as the research objects, and the taste and
volatile flavor compounds were analyzed and compared using electronic tongue and headspace solid phase
microextraction-gas chromatography-tandem mass spectrometry (HS-SPME-GC-MS). Results The radar response
diagram of electronic tongue sensor showed that there were significant differences among the 5 kinds of samples in the

indexes of sourness, bitterness, astringency, umami and saltiness, the results showed that electronic tongue analysis
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technology could identify and distinguish the flavors of the 5 kinds of pickled peppers well. A total of 173 kinds of

flavor substances, mainly hydrocarbons, esters and alcohols, were detected from the 5 kinds of Sichuan pickled peppers.

Among them, wild pepper had 79 kinds of flavor substances, millet pepper had 80 kinds of flavor substances, beautiful

pepper had 79 kinds of flavor substances and Mexican pepper had 74 kinds of flavor substances, the relative content of

hydrocarbons in the 4 kinds of pickled peppers was the highest, followed by esters and alcohols, Erjingtiao pepper had

82 kinds of flavor substances, and the relative content of esters was the highest, followed by hydrocarbons and

alcohols. The principal component analysis (PCA) results of volatile substances showed that the types of pickled

pepper had a greater impact on the volatile substances, and wild pepper and millet pepper contained relatively similar

flavor components. Conclusion The research shows that there are some differences in the types and relative content

of the 5 kinds of pickled peppers, and the electronic tongue combined with HS-SPME-GC-MS technology can better

distinguish the differences of the flavor substances of different Sichuan pickled peppers.

KEY WORDS: pickled peppers; flavor substances; electronic tongue; headspace solid phase microextraction; gas

chromatography-tandem mass spectrometry
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Table 1 Types and relative content of volatile flavor compounds in 5 kinds of pickled peppers
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Fig.3 Volatile principal component analysis diagram of 5 kinds of
pickled peppers samples
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Table 3 Variance contribution values of principal components
of 8 volatile substances in 5 kinds of pickled peppers samples

F S LERNR[EN TR/ % HBTTHRR /%
1 4.909 61.357 61.357
2 1.836 22.948 84.305
3 1.029 12.866 97.171
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Table 4 Principal component loading matrix of 8 kinds of
volatile substances in 5 kinds of pickled peppers samples
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Fig.4 Principal component analysis diagram of 8 kinds of volatile
substances in 5 kinds of pickled peppers samples
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