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ABSTRACT: 

This study investigates the impact of solvent polarity on the extraction efficiency and phytochemical 

profiles of Justicia tranquebariensis, a plant traditionally valued for its medicinal properties. Bioactive 

compounds were extracted from dried plant material using methanol (polar) and ethyl acetate (semi-polar) 

via Soxhlet extraction. Methanol yielded a significantly higher extraction rate (24.17%) compared to ethyl 

acetate (11.82%) and a broader range of phytochemicals, including alkaloids, flavonoids, steroids, 

terpenoids, phenols, tannins, and carbohydrates. In contrast, the ethyl acetate extract was characterized by 

flavonoids, steroids, terpenoids, carbohydrates, and oils/resins. These findings highlight the crucial role 

of solvent selection in determining the quantity and diversity of extracted secondary metabolites from 

Justicia tranquebariensis, providing valuable insights for targeted phytochemical investigations and 

potential drug discovery efforts. 
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INTRODUCTION: 

Globally recognized as invaluable reservoirs of novel pharmaceuticals and bioactive molecules, medicinal 

plants have historically underpinned a significant portion of modern pharmacotherapy [1][2]. The isolation 

and characterization of numerous secondary metabolites from these botanical sources have unveiled potent 

pharmacological activities, underscoring the importance of traditional herbal remedies in drug discovery.  

Justicia tranquebariensis, a low-growing subshrub belonging to the Acanthaceae family, has emerged as 

a subject of interest due to its documented therapeutic applications. Morphologically distinguished by its 

diminutive stature, delicate leaves measuring approximately 2.5–3 cm, and a characteristic bilabiate 

corolla adorned with pink markings on the lower petal, this species is locally known by names such as 

Sivanervembu or Thavasimurungai in certain regions [3][4]. Traditionally, various parts of J. 

tranquebariensis have been employed for medicinal purposes; for instance, its leaf juice is used as a 

cooling agent and laxative, and to treat ailments like smallpox and jaundice. Furthermore, a paste prepared 

from its leaves is applied externally to diminish swelling, relieve pain, and even as a traditional remedy 

for cobra bites [5][6][7]. In an era marked by escalating demands for natural health products and the 

increasing vulnerability of plant resources due to habitat destruction and unsustainable harvesting 
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practices, a comprehensive evaluation focused on optimizing the extraction and analysis of the valuable 

phytochemical constituents of J. tranquebariensis becomes strategically crucial for both its conservation 

and its potential contribution to future drug development. The present study, therefore, aims to address 

this need by comparatively assessing the efficacy of two distinct solvent systems—methanol and ethyl 

acetate—in extracting key phytochemicals from this medicinally important plant. 

 

 
 

LITERATURE REVIEW: 

The efficacy of segregating biologically active composites from factory matrices is critically dependent 

on the physicochemical properties of the birth detergent. Being literature underscores the significant 

influence of solvent opposition on both the yield and the spectrum of uprooted phytochemicals. Largely 

polar detergents,  similar to methanol, are extensively honored for their effectiveness in rooting polar 

composites, including polyphenols, flavonoids, and tannins[8][ 9]. Again,semi-polar detergents like ethyl 

acetate tend to preferentially solubilize less polar ingredients,  similar to certain terpenoids, canvases, and 

resins[8][ 9]. Studies in [10] and [11] have empirically demonstrated these solvent-dependent variations 

in birth issues across different factory species. Likewise, a broader review of medicinal factory exploration 

highlights that the choice of detergent is vital for accurate phytochemical profiling, which latterly impacts 

the evaluation of pivotal bioactivities like antioxidant, antimicrobial, and anticancer properties [12][13]. 

Parallels drawn from exploration on other factory species suggest an implicit correlation between an 

advanced yield of uprooted secondary metabolites and enhanced pharmacological exertion[14][15]. This 

present disquisition builds upon this established body of knowledge by conducting a direct relative 

analysis of methanol and ethyl acetate as birth detergents for Justicia tranquebariensis. The end is to 

interpret the qualitative and quantitative differences in the uprooted phytochemical biographies, thereby 

furnishing precious perceptivity to guide unborn pharmacological evaluations of this important medicinal 

factory. 

 

METHODOLOGY: 

Collection of Materials 

Fresh samples of Justicia tranquebariensis were randomly collected from the Katpadi area. The plant 

materials, known for their traditional medicinal uses, were thoroughly washed with running tap water, air 

dried, and ground into a fine powder. The powdered material was stored in airtight bottles in a refrigerator 

until further processing. 
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Preparation of Extract 

Crude extracts were prepared using the Soxhlet extraction method. Approximately 20 g of the 

homogenized powder was packed into a thimble and extracted separately with 250 mL of methanol and 

ethyl acetate. The extraction was carried out continuously for 24 hours or until the siphon tube’s solvent 

became colorless. The extracts were then concentrated on a hot plate at 30–40ºC until complete solvent 

evaporation. The dried extracts were stored at 4ºC for further analysis. 

Phytochemical Screening 

Preliminary qualitative phytochemical analysis—following the standard protocols outlined by Evans 

(1996) and Brain and Turner (1975)—was conducted on both the methanol and ethyl acetate extracts. The 

following standard tests were used: 

• Alkaloids: Mayer’s test (formation of a cream-colored precipitate indicates presence). 

• Flavonoids: Sulphuric acid test (reddish brown/orange precipitate indicates presence). 

• Steroids: Liebermann-Burchard test (violet to blue/green coloration indicates presence). 

• Terpenoids: Salkowski’s test (reddish brown precipitate indicates presence). 

• Anthraquinones: Borntrager’s test (pink coloration indicates presence). 

• Phenols: Ferric chloride test (bluish-black/deep blue coloration indicates presence). 

• Saponins: Froth test (stable, persistent froth indicates presence). 

• Tannins: Ferric chloride test (brownish-green/blue-black precipitation indicates presence). 

• Carbohydrates: Fehling’s test (color changes indicative of sugars). 

• Oils and Resins: Spot test on filter paper (transparent appearance indicates presence). 

 

RESULT: 

The yield from the methanol extract was approximately 40% higher than that of the ethyl acetate extract, 

thus supporting the selection of methanol for subsequent detailed analyses. 

 

Table 1  Yield Obtained in Justicia tranquebariensis: 

 

Phytochemical Analysis 

Phytochemical screening results for both extracts are presented in Tables 2 and 3.Test results in Figs 1 and 

2. Overall, the methanol extract showed a broader range  of positive tests, indicating higher concentrations 

of alkaloids, flavonoids, steroids, terpenoids, phenols, tannins, and carbohydrates, compared to the ethyl 

acetate extract 

 

Table 2 phytochemical analysis in Ethyl Acetate extract 

 

S. No Methanol Extract Ethyl Acetate Extract 

1 24.17 11.82 
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Table 3 Phytochemical Analysis in Methanol Extract 
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Fig 1: Methanol Extract 

 

 
Fig 2: Ethyl Acetate Extract 

 

DISCUSSION: 

The findings indicate that solvent polarity critically affects both the yield and diversity of 

phytoconstituents extracted from J. tranquebariensis. The methanol extract yielded 24.17% extract mass, 

which is significantly higher (approximately 40% greater) than the 11.82% yield from ethyl acetate. 

Furthermore, qualitative analysis revealed that the methanol extract retained a wider array of bioactive 

compounds, including alkaloids and tannins that were not detectable in the ethyl acetate extract. 

These results underscore the importance of using polar solvents like methanol to maximally extract polar 

phytochemicals such as phenols, flavonoids, and carbohydrates. Such compounds are associated with a 

range of therapeutic properties, including antioxidant, anti-inflammatory, and antimicrobial effects [15]. 

In contrast, the ethyl acetate extract was more selective, recovering key constituents such as flavonoids, 

steroids, terpenoids, carbohydrates, and oils/resins—yet it did not capture the full spectrum of bioactive 

secondary metabolites. This may influence the choice of solvent when preparing extracts for further 

pharmaceutical or nutraceutical applications. 

 

CONCLUSION: 

This study provides a comprehensive comparison between methanol and ethyl acetate as extraction 

solvents for Justicia tranquebariensis. Key findings include: 

• Yield Efficiency: Methanol extraction yielded 24.17%, which is approximately 40% higher than ethyl 

acetate extraction. 

• Phytochemical Richness: The methanol extract demonstrated a fuller phytochemical profile, showing 

positive results for alkaloids, flavonoids, steroids, terpenoids, phenols, tannins, and carbohydrates. 
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• Therapeutic Implications: The broader compound profile in the methanol extract suggests its 

potential for greater therapeutic efficacy and supports its use in further pharmacological evaluations 

and drug development. 

 

REFERENCE: 

1. Nalawade, S. M., Sagare, A. P., Lee, C. Y., Kao, C. L., & Tsay, H. S. (2003). Studies on tissue culture 

of Chinese medicinal plant resources in Taiwan and their sustainable utilization. Botanical Bulletin of 

Academia Sinica, 44, 79–98. 

2. Hamilton, A. C. (2004). Medicinal plants, conservation and livelihoods. Biodiversity and 

Conservation, 13, 1477–517. 

3. Pavithra, T., Hari, V., Lavanya, P., ArunaKumari, T., Rupesh Kumar, M., & Bhaskar Reddy, K. 

(2017). Pharmacological Review on Justicia tranquebarensis linn. International Journal of Current 

Advanced Research, 6(2), 2058–2061. 

4. Saritha, & Brindha, P. (April–June 2013). Review on Ethnopharmacognosy of Justicia 

tranquebariensis L. – A Traditional Siddha Drug. International Journal of PharmTech Research, 5(2), 

467–474. 

5. Asolkar, L. V., Kakkar, K. K., & Charke, O. J. (2000). Second supplement to Glossary of Indian 

Medicinal Plants with Active principles (A – K), Part I p. 382. National Institute of Science 

Communication. 

6. Sekhar, J., & Pratap, P. G. (2011). Sudarsanam G., & Prasad GP., Ethnic information on treatments 

for snake bites in Kadapa district of Andhra Pradesh, Life Sciences Leaflets, 12, 368–375. 

7. Poongodi, A., Thilagavathi, S., Aravindhan, V., & Rajendran, A. (2011). Observations on some 

ethnomedicinal plants in Sathyamangalam forests of Erode district, Tamil Nadu, India. Journal of 

Medicinal Plants Research, 5(19), 4709–4714. 

8. Sharma, B. R., Kumar, V., Gat, Y., Kumar, N., Parashar, A., & Pinakin, D. J. (2018). Microbial 

maceration: A sustainable approach for phytochemical extraction. 3 Biotech, 8, 401. 

9. Balunas, M. J., & Kinghorn, A. D. (2005). Drug discovery from medicinal plants. Life Sciences, 78, 

431–41. 

10. Ugochukwu, S. C., Uche, I. A., & Ifeanyi, O. (2013). Preliminary phytochemical screening of different 

solvent extracts of stem bark and roots of Dennetia tripetala G. Baker. Asian Journal of Plant Science 

and Research, 3(3), 10–13. 

11. Da Silva Sa, F. A., de Paula, J. A. M., dos Santos, P. A., de Almeida Ribeiro Oliveira, L., de Almeida 

Ribeiro Oliveira, G., Liao, L. M., & do Rosario Rodrigues Silva, M. (2017). Phytochemical Analysis 

and Antimicrobial Activity of Myrcia tomentosa (Aubl.) DC. Leaves. Molecules, 22(7), 1100. 

12. Chacko, S. M., Thambi, P. T., Kuttan, R., & Nishigaki, I. (2010). Beneficial effects of green tea: a 

literature review. Chinese Medicine. 

13. Samanta, S. K., Kandimalla, R., Gogoi, B., et al. (2018). Pharmacological Research, 129, 227-236. 

14. Jisika, M., Ohigashi, H., Nogaka, H., Tada, T., & Hirota, M. (1992). Bitter steroid glycosides, Vernon 

sides A1, A2, and A3 and related B1 from the possible medicinal plant Vernonia amygdalina used by 

wild Chimpanzees. Tetrahedron, 48, 625–630. 

15. Dhan Prakash & Gupta, Charu & Sharma, Prof. Girish. (2012). Importance of Phytochemicals in 

Nutraceuticals. Journal of Chinese Medicine Research and Development. 1. 70-78. 

16. Evans, W. C., Trease, & Evans. (1996). W. B. Saunders Ltd. Pharmacognosy (14th ed) (pp. 119–159). 

https://www.ijfmr.com/


 

International Journal for Multidisciplinary Research (IJFMR) 
 

E-ISSN: 2582-2160   ●   Website: www.ijfmr.com       ●   Email: editor@ijfmr.com 

 

IJFMR250243181 Volume 7, Issue 3, May-June 2025 7 

 

17. Brain, K. R., & Tuner, T. D. (1975). The practical evaluation of phytopharmaceuticals (pp. 57–58). 

Wright Scientectica Publishers. 456S-460S 

https://www.ijfmr.com/

