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Volatile compounds analysis for food fraud detection
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1.Introduction
2. Coftee Adulteration Detection
3. Discrimination the Soy Sauce of Bean Species and Geographical Origin
4. Adulteration detection of essence in sesame oil

5.Conclusion
Abstract

Food fraud involves intentional deception of food nature, ingredients, or origin for economic
gain. This study explores using volatile organic compounds (VOCs) as unique fingerprints
combined with chemometrics for rapid food authenticity verification. Three complex models
were tested: premium sesame oil adulterated with cheaper oils, soy sauce blends from different
bean varieties and origins, and roasted coffee mixed with common adulterants. Analysis
employed HS-GC-IMS and HS-SPME/GC-MS techniques coupled with PCA, OPLS-DA,
PLS-DA, and Random Forest algorithms. Results demonstrated successful discrimination of
authentic sesame oil with five identified markers, clear distinction between black and yellow
soybean soy sauces and their origins with fifteen key VOCs, and differentiation of Arabica
coffee from adulterants via eleven unique VOCs. Overall, VOC analysis combined with
chemometrics shows high accuracy and sensitivity in food authenticity, providing precise and

traceable markers useful for market inspection.
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