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L{h[!¢Lhb ¢9/1bh[hD, h-CAROBENE RROM RBEOLON{ON (AbLBUMWGEPA L.)

Abstract
' yiK2Oe& L y kafdiene lagt Roioldgically active compounds with significant antioxidant

properties. Red oniong\{liumcepal..) are a rich source of these pigments, making them ideal for study and
application in food, pharmaceutical, and cosmetic industries. This article focuses on the development and
2LIAYATFGARZY 2F (SOKy2ft 23A Sarotefie? fidin réadicionl émphyadzing y i K 2
extraction methods, purification processes, and their applications. The study also examines the stability of
these compounds during processing and storage, providing insights into maintaining their bioactivity.

Keywords:

Iy G K2 O &dargtanyg, el onion, extraction technology, bioactive compounds,
antioxidant properties.

Introduction

Red onionsAllium cepal.) are valued for their nutritional and medicinal properties, largely due to
GKSANI KAIK O2y (S ydaroteng. These Gdnporil$ sgnkeyasinatlirgl &tioxidants, reducing
oxidative stress and promoting health. The isolation and charactesizat these pigments are critical for
their application in functional foods, dietary supplements, and industrial products. The article explores
existing techniques and proposes an optimized approach to improve yield and qualitg dodation.

Materials and Methods

Sample Preparation

Freshly harvested red onions were sourced, cleaned, and chopped intomatwas. Samples were
freezedried to preserve bioactive compounds and then pulverized into a fine powder.

Extraction Methods

¢tg2 YSGK2Ra ¢gSNBE GSAa0SR F2NJ G KSA-bHoeFRTFAOASYy O& A\

1. Anthocyanin ExtractionAcidified ethanol (0.1% HCI) was used to extract anthocyanins under
REN] O2yRAGA2YAE G2 YAYAYAT S RSINIRFGA2Y® 9EGNI OfA

2. i-Carotene Extractiont SEI'yS 61 a dz&aSR | a I &cabteh§ yided By2 NI 0
sonication to improve the yield.

Purification Process

Extracted solutions were subjected to filtration and further purification using chromatography
techniques (e.g., column chromatography). The separation efficiency was assessed uspegfbighance
liquid chromatography (HPLC).

Analytical Methods

¢tKS O2y Syl 27 -daténk v&s&ybayftified &ising sp&trophotometry at specific




S‘S_I_]:”’JG‘LJ ”=_|s'J,,"e'f.‘L Z'sA"s‘ s'J,,"r]

gl @St Syatka o6puHn yY F2 Nlcargtehd. Zaesantigkkliahiactivity ¢t thenigolatesy’ Y T
was evaluated using DPPH radical scavenging assays.

Results and Discussion

Extraction Efficiency

¢tKS 2LIAYAT SR YSGiK2R&a @ASf RSR KAcktSNIod@mEDS y i NI
conventional approaches. The acidified ethanol method for anthocyanin extraction demonstrated a recovery
NI S 27T ycaettehe egtiadtidn Siithihexane aietved 72% recovery.

Stability of Compounds

Studies on thermal and pH stability revealed that anthocyanins were highly sensitive to high
0SYLISNI G§dzZNBa | yR vy S dzirddiotene éxBibitdd fgrpdtet theyndl rdsilielice Bukviag S i
susceptible to oxidation in the presence of light and air.

Potential Applications

. 20K |yl K2 Garbtghd ekkibiteld gtigng iantioxidant activity, indicating their potential as
natural foodcolorants and health supplements. Additionally, their anflammatory and antcarcinogenic
properties were highlighted as key benefits for pharmaceutical applications.

Advances in Extraction Techniques

Recent advancements in extraction technologies have significantly improved the efficiency and
sustainability of isolating bioactive compounds from natural sources like red onions. Traditionally, methods
such as solvent extraction have been used to obtajhilak 2 O & | y Jafdienel WoRever, newer
techniques such asupercritical fluid extraction (SFE)microwaveassisted extraction (MAE)and
ultrasound-assisted extraction (UAEhave shown promising results in improving the yield, reducing
extraction time, and minimizing the use of organic solvents.

1. Supercritical Fluid Extraction (SFEBFE, especially using CO2, has emerged as a green extraction
method due to its high selectivity and efficiency in extracting femtisitive compounds like anthocyanins.

SFE can operate at low temperatures, preventing degradation of sensitive compounds.

2. Microwave-Assisted Extraction (MAEMAE utilizes microwave energy to heat solvents and
samples rapidly, leading to improved diffusion of solvents into plant tissue and higher extraction efficiency.
Studies have demonstrated its superiority over conventional methods in terms of time efficel yield.

3. UltrasoundAssisted Extraction (UAE)Yhe application of higfrequency sound waves during
extraction enhances mass transfer, making it effective for extracting pigments like anthocyanins. UAE has the
potential to lower energy consumption and reduce the use of chemical solvents.

Challenges and Future Directions

2 KAES GKS A&zt (A zafoteBefiron ngdioKighOpdseyith gb@siddrapl&® poiential,
several challenges remain:

{dFroAtAGE 2F . A2 OGAGS | 2ariehedng Rghly sensiivié © lightyhdak 2 O & |
and oxygen. Their degradation can lead to a loss of nutritional value and color, which is a significant challenge
for industrial applications. Thereforeesearch into the encapsulation and stabilization of these compounds
is crucial.

Sustainability of Extraction Methods: The environmental impact of extraction methods, especially
those that require organic solvents, remains a concern. The development of sustainable afine rediy
techniques, such as the use of watsased solvents andreen extraction methods, is an area of ongoing
research.

ScalingUp the Process: Although laboratesgale extraction methods are efficient, scaling up the
process for industrial production remains challenging. Issues such as solvent recycling, process optimization,
and costeffectiveness must be addressed to keahe extraction process commercially viable.

10
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Conclusion

The study successfully developed an efficient and reproducible method for isolating anthocyanins and
i -carotene from red onions. The findings contribute to the growing body of research on natural bioactive
compounds and their industrial applications.
References
1. He, J., & Giusti, M. M. (2010). Anthocyanins: Natural Colorants with Hexalthoting Properties. Annual
Review of Food Science and Technology, 1(1); 183
2. RodriguezZAmaya, D. B. (2001). A Guide to Carotenoid Analysis in Foods. ILSI Press.
3. Sadilova, E., Stintzing, F. C., & Carle, R. (2006). Anthocyanins, Stable Colorants with a Wide Range of
Applications in Food Industry. Journal of Food Science, 71(9RBS7
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