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Introduction: Bioactive compounds are naturally occurring molecules with therapeutic potential, 

playing a crucial role in pharmaceutical, biomedical, and environmental research. These compounds 

exhibit antioxidant, anti-inflammatory, and anticancer properties, making them valuable for drug 

development [1]. However, extracting and characterizing these compounds from natural sources is 

challenging due to their complex structures and physicochemical properties. Conventional extraction 

methods often rely on hazardous solvents and suffer from limitations in selectivity, efficiency, and 

sustainability [2]. Cucumeropsis mannii seed oil (CMSO) has been identified as a promising source 

of bioactive compounds with medicinal potential. Previous in vivo study highlights its antioxidant 

and anti-inflammatory activities, suggesting a role in mitigating oxidative stress-related diseases [3]. 

However, the specific bioactive constituents remain largely uncharacterized, and traditional 

extraction methods can lead to their degradation or loss. Optimized extraction strategies are essential 

to harness CMSO’s therapeutic potential. Recent advancements in liquid-liquid interface extraction 

(LLIE) provide an alternative for selective and sustainable extraction [4]. LLIE enhances separation 

efficiency while minimizing toxic solvent use, aligning with green chemistry principles [5]. Novel 

solvents, such as deep eutectic solvents and ionic liquids, further improve environmental 

sustainability [6]. Accurate characterization of bioactive compounds is also critical, with advanced 

analytical techniques such as Raman spectroscopy and self-assembly sensors offering molecular-level 

insights [7]. Additionally, machine learning (ML) enhances bioactive compound research by 

optimizing data analysis and predictive modeling [8]. This study focuses on the phytochemical 

composition and GC-MS analysis of CMSO.  

Main Part: Peeled Cucumeropsis mannii seeds were manually ground and mechanically pressed 

using a mortar and pestle to extract oil. The composition of CMSO was analyzed using gas 

chromatography-mass spectrometry (GC-MS) and phytochemical screening. Phytochemical 

screening, based on Trease and Evans [9], confirmed the presence of flavonoids, alkaloids, phenols, 

and saponins. GC-MS analysis, following Adams (2007), identified key bioactive compounds, 

including oleic acid (30.6%), octadec-9-enoic acid (23.1%), and cyclopentadecanone, 2-hydroxy 

(14.5%), along with various alkanes, fatty acid esters, and terpenoids. The oil contained significant 

levels of tannins (444.99 ± 8.24 mg/100 g), phenols (682.88 ± 4.83 mg/100 g), alkaloids (345.72 ± 

4.27 mg/100 g), flavonoids (1109.09 ± 48.11 mg/100 g), hydrogen cyanide (HCN) (0.24 ± 0.01 

mg/100 g), glycosides (83.33 ± 1.12 mg/100 g), terpenoids (206.17 ± 4.75 mg/100 g), saponins (0.27 

± 0.01 mg/g), and steroids (0.26 ± 0.01 mg/g). These compounds may contribute to the renoprotective 

effects observed in previous in vivo studies [3]. 

Conclusion: The present study provides a foundation for understanding the phytochemical 

composition and GC-MS profile of CMSO. It highlights CMSO’s potential as a rich source of 

nutraceuticals. Future research will focus on applying LLIE to enhance selectivity and sustainability. 

The strategy will leverage deep eutectic solvents, self-assembly sensors, and AI-driven modeling to 

optimize extraction conditions. These advancements aim to improve efficiency and promote 

environmentally friendly practices in bioactive compound research. 
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