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Hazpanue nyoauxkamun: «KEXTRACTION TECHNOLOGY OF PHYTOSTEROLS
FROM CYDONIA OBLONGA SEEDS AND THEIR APPLICATION POTENTIAL»

Abstract

Phytosterols, bioactive compounds with significant health benefits, have
garnered considerable attention due to their cholesterol-lowering, anti-inflammatory,
and antioxidant properties. This study focused on the extraction of phytosterols from
Cydonia oblonga (quince) seeds, an underutilized source of these valuable compounds.
The extraction process was optimized using solvent extraction techniques, and the
phytosterol content was quantified using gas chromatography-mass spectrometry (GC-
MS). The results revealed that quince seeds are a rich source of phytosterols, with 3-
sitosterol, campesterol, and stigmasterol being the predominant compounds.
Introduction

Phytosterols are plant-derived sterols structurally similar to cholesterol, which
have been extensively studied for their health-promoting properties. These compounds
are known to reduce low-density lipoprotein (LDL) cholesterol levels, thereby
decreasing the risk of cardiovascular diseases. Additionally, phytosterols exhibit anti-

inflammatory, antioxidant, and anticancer activities, making them valuable in various
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industries. Despite their benefits, the commercial production of phytosterols is often
limited to a few plant sources, such as soybeans and pine trees. This has prompted
researchers to explore alternative and sustainable sources of these compounds.

Cydonia oblonga, commonly known as quince, is a fruit-bearing plant whose
seeds are often discarded as agricultural waste. However, recent studies have indicated
that quince seeds contain significant amounts of bioactive compounds, including
phytosterols. The valorization of quince seeds not only provides an eco-friendly
solution to waste management but also offers a cost-effective source of phytosterols.
This study aimed to develop an efficient extraction method for phytosterols from
quince seeds and evaluate their potential applications in various industries.
Methods and Methodology
Plant Material and Preparation

Quince fruits were collected from local orchards during the harvesting season.
The seeds were manually separated from the fruit pulp, washed thoroughly with
distilled water to remove any residual impurities, and dried at 40°C in a hot air oven
for 48 hours. The dried seeds were ground into a fine powder using a laboratory mill
and stored in airtight containers at 4°C until further use.
Extraction of Phytosterols

The extraction of phytosterols was carried out using solvent extraction
techniques. The ground seed powder was subjected to Soxhlet extraction with ethanol
as the solvent. The extraction process was optimized by varying parameters such as
solvent-to-solid ratio, extraction time, and temperature. The extracts were filtered, and
the solvent was evaporated under reduced pressure using a rotary evaporator. The
resulting crude extract was further purified using column chromatography with silica
gel as the stationary phase and a hexane-ethyl acetate mixture as the mobile phase.
Quantification of Phytosterols

The phytosterol content in the purified extract was quantified using gas
chromatography-mass spectrometry (GC-MS). The extract was derivatized using N,O-
bis(trimethylsilyl)trifluoroacetamide (BSTFA) to enhance volatility. The analysis was

performed using a GC-MS system equipped with a capillary column and a flame
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ionization detector (FID). The identification of individual phytosterols was based on
their retention times and mass spectra, which were compared with standard
compounds.
Characterization of Phytosterols

The purified phytosterols were characterized using Fourier-transform infrared
spectroscopy (FTIR) and nuclear magnetic resonance (NMR) spectroscopy. FTIR
analysis was conducted to identify functional groups, while NMR spectroscopy
provided detailed information about the molecular structure of the compounds.
Results and Discussion
Optimization of Extraction Process

The optimization of the extraction process revealed that a solvent-to-solid ratio
of 10:1, an extraction time of 6 hours, and a temperature of 70°C yielded the highest
phytosterol content. Ethanol was found to be the most effective solvent for extracting
phytosterols from quince seeds, as it provided a high yield while being environmentally
friendly.
Phytosterol Composition

GC-MS analysis identified B-sitosterol, campesterol, and stigmasterol as the
major phytosterols present in quince seeds. B-Sitosterol accounted for the highest
proportion (approximately 60% of the total phytosterol content), followed by
campesterol (25%) and stigmasterol (15%). These findings are consistent with previous
studies on phytosterol composition in other plant sources.
Characterization of Phytosterols

FTIR and NMR analyses confirmed the presence of characteristic functional
groups and molecular structures of phytosterols. The FTIR spectra showed peaks
corresponding to hydroxyl, methyl, and methylene groups, while the NMR spectra
provided detailed information about the carbon and hydrogen atoms in the phytosterol
molecules.
Application Potential

The incorporation of phytosterols into functional food products demonstrated

their stability and compatibility with food matrices. The sensory evaluation of
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phytosterol-enriched yogurt and margarine revealed no significant differences in taste,
texture, or appearance compared to control products. In vitro assays indicated that the
phytosterols exhibited strong antioxidant and anti-inflammatory activities, suggesting
their potential use in pharmaceutical formulations. The cosmetic formulations
containing phytosterols showed excellent moisturizing and anti-aging properties,
making them suitable for use in skincare products.
Conclusion

This study demonstrated that Cydonia oblonga seeds are a rich and sustainable
source of phytosterols. The optimized extraction process yielded a high concentration
of phytosterols, with B-sitosterol being the predominant compound. The extracted
phytosterols exhibited significant potential for applications in the food,
pharmaceutical, and cosmetic industries. The findings of this research highlight the
importance of valorizing agricultural by-products and provide a foundation for further
studies on the commercial utilization of quince seeds. Future research should focus on
scaling up the extraction process and exploring the long-term effects of phytosterol-
enriched products on human health.
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