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and Essential Oil in Soybean Oil During Storage Period
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Abstract

Oxidative degradation of oils, fats, and high-fat food products during processing and storage, leading
to reduced organoleptic characteristics and nutritional value, is one of the major challenges in the food
industry. The addition of antioxidants is the most common method to reduce lipid oxidation. One of the
most critical factors in selecting an appropriate antioxidant is its thermal stability during processing and
storage. This study investigated the thermal stability of ethanolic and hexane extracts and the essential oil
of fennel seed compared to the synthetic antioxidant BHA in soybean oil at 90°C during a 28-day storage
period by measuring peroxide, anisidine, and oxidative stability indices, as well as calculating the totox
value. The extraction efficiency for fennel seed extract with ethanol, n-hexane, and essential oil was found
to be 12.92%, 7.88%, and 3.1%, respectively. The research results showed that the efficiency of all
antioxidants decreased over the storage period. The synthetic antioxidant BHA, followed by fennel seed
essential oil, demonstrated the highest thermal stability. Ethanolic and hexane extracts of fennel seeds
showed no significant difference from each other in the studied indices and exhibited the lowest thermal
stability. As a natural antioxidant with adequate thermal stability during storage, fennel seed essential oil

can potentially serve as a substitute for synthetic antioxidants.

Keywords: Fennel seed, Soybean oil, Extract, Essential oil and Thermal stability.
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Figure 2: The changes in anisidine value during 28 days storage at 90°C
(x BHT,< Essential oil, o Hexane extract, AEthanol extract)
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Figure 3: The changes in totox value during 28 days storage at 90°C
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