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Abstract

The Soxhlet extraction method remains a vital technique in phytochemical studies, allowing the efficient
isolation of bioactive compounds from plant materials. This paper focuses on the Soxhlet extraction of three
medicinally significant plants: Aegle marmelos (Bael), Helicteres isora (East Indian Screw Tree), and
Artocarpus heterophyllus (Jackfruit). Despite growing evidence supporting the therapeutic potential of these
plants compound profiling, bioactivity validation are incomplete. This paper provides a detailed experimental
procedure followed for of Soxhlet extraction of these plants, reviews current findings, and highlights gaps that
necessitate further scientific investigation and clinical testing.

1. Introduction

Phytochemicals extracted from medicinal plants have gained prominence due to their wide spectrum of
pharmacological properties. Soxhlet extraction, developed in the 19th century, continues to serve as a standard
technique for isolating thermally stable, non-volatile compounds from plant matrices. Among the numerous
botanicals studied, Aegle marmelos, Helicteres isora, and Artocarpus heterophyllus are particularly notable for
their ethnomedicinal uses across Asia and Africa.

While traditional usage of these plants is well documented, their phytochemical compositions and biological
activities remain underexplored. Therefore, robust extraction and characterization are essential for unlocking
their full therapeutic potential.
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2. Collection of plant material and Soxhlet Extraction:

The plant material is collected from various regions in Nanded district. The collection of plant material is done
by giving personal visit to field and also by interacting with some local tribal healers. The collected plant
materials are brought into laboratory and identified by using standard floras (Naik V. N. 1998).

Soxhlet extraction : Soxhlet extraction is a form of continuous solvent extraction wherein plant material is
repeatedly washed with a suitable solvent under reflux. The process involves:

1. The crushed plant material of Sgm was loaded into the thimble, which is placed inside the Soxhlet extractor.
2. The thimble was filled with 300ml of Methanol for organic solvent extraction.

3. The side arm was lagged with glass wool. The solvent was heated using the mantle and the solvent were
begin to evaporate, moving through the apparatus to the condenser.

4. The condensate then drips into the reservoir containing the thimble. Once the level of solvent reaches the
siphon it pours back into the flask and the cycle begins again.

5. The process was run for a total of 8 hours.

6. After the successful extraction of 7 cycles the extracted plant sample were air dried and collected into the
extraction collector for further use.

The method offers high extraction efficiency and is particularly suitable for secondary metabolites such as
alkaloids, flavonoids, tannins, and saponins.
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3. Plant Profiles and Extraction Techniques
3.1 Aegle marmelos (Bael)
Botanical Family: Rutaceae
Traditional Uses: Anti-diarrheal, antidiabetic, anti-inflammatory
Soxhlet Extraction Parameters:
o Plant Part: Leaves, fruits, and bark
¢ Solvents Used: Ethanol, methanol, chloroform
o Typical Duration: 68 hours

Findings:

Extracts of Aegle marmelos have shown antibacterial, antioxidant, and hypoglycemic activities. Phytochemical
screening reveals the presence of marmelosin, aegeline, and skimmianine. However, compound standardization
and mechanisms of action remain under-researched.

3.2 Helicteres isora (East Indian Screw Tree)

Botanical Family: Sterculiaceae
Traditional Uses: Antidiabetic, antioxidant, anti-inflammatory

Soxhlet Extraction Parameters:
¢ Plant Part: Pods, roots, and bark
e Solvents Used: Ethanol, aqueous ethanol
e Typical Duration: 4—6 hours

Findings:
Phytochemicals such as isorin, cucurbitacins, and helicteric acid have been isolated. Experimental data
suggest antidiabetic and antimicrobial activity, but limited pharmacokinetic studies have been conducted.

3.3 Artocarpus heterophyllus (Jackfruit)

Botanical Family: Moraceae
Traditional Uses: Antimicrobial, antioxidant, anti-inflammatory

Soxhlet Extraction Parameters:
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o Plant Part: Leaves, seeds, and bark

o Solvents Used: Ethanol, methanol, petroleum ether
e Typical Duration: 8—10 hours

Findings:
Extracts contain artocarpin, morin, and flavonoids. Antioxidant assays show significant activity, and
antibacterial effects have been reported. Still, toxicity, long-term safety, and clinical trials are scarce.

4. Comparative Analysis of Extract Yields and Activities

Plant Name Common Solvent Extract Yield (%) Key Bioactivities

Aegle marmelos Ethanol 10-15% Antibacterial, antidiabetic
Helicteres isora Methanol 8—-12% Antioxidant, hypoglycemic
Artocarpus heterophyllus Ethanol 12-18% Antioxidant, antimicrobial

5. Need for Further Research and Testing
Despite promising preliminary data, several critical gaps remain:
5.1 Lack of Compound Standardization

Most Soxhlet-based studies stop at preliminary phytochemical screening. Isolation and quantification of
bioactive molecules (e.g., using HPLC, LC-MS) need to be standardized across research labs.

5.2 Limited Toxicological Data

Few in vivo toxicity assessments are available. Long-term safety profiles and interactions with conventional
drugs have not been systematically studied.

5.3 Absence of Clinical Trials

Very few clinical studies have tested the efficacy of these plant extracts in humans. Without randomized
controlled trials (RCTs), their therapeutic use cannot be validated.

5.4 Variability in Extraction Protocols

Differences in plant origin, drying methods, and extraction solvents lead to inconsistent results. Developing
standard operating procedures (SOPs) is crucial for reproducibility.

6. Future Directions

To advance the medicinal potential of these botanicals:
o Develop SOPs for Soxhlet extraction, including particle size, solvent ratios, and temperature profiles.
« Employ bioassay-guided fractionation to isolate active principles.
o Integrate omics technologies (metabolomics, proteomics) to explore mechanisms of action.

e Design multi-center clinical trials focusing on validated endpoints (e.g., HbAlc for diabetes,
inflammatory markers).

o Establish safety databases through chronic toxicity and genotoxicity studies.
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7. Conclusion

The Soxhlet extraction of Aegle marmelos, Helicteres isora, and Artocarpus heterophyllus offers a rich source
of'bioactive compounds with potential applications in modern medicine. However, the full pharmacological and
toxicological profiles remain inadequately explored. By adopting more rigorous extraction protocols, advanced
analytical tools, and structured clinical evaluations, these traditional remedies can transition into scientifically
validated therapeutics.

References:

1.Khanal, S. K., & Dawadi, K. K. (2020). Experimental investigation on phytochemical analysis and antibacterial activity of
Aegle marmelos (Bael) plants. Turkish Journal of Agriculture - Food Science and Technology, 8(7), 1587-1592.
https://doi.org/10.24925/turjaf.v8i7.1587-1592.3469AgriFood Science

2. Srivastava, R., & Parambil, J. V. (2022). Evolution of extraction technique for the separation of bioactive compounds
from Aegle marmelos. Separation Science and Technology, 58(4), 667-681.
https://doi.org/10.1080/01496395.2022.2151470Taylor & Francis Online3.

3. Varughese, B., & Tripathi, J. (2013). Phytochemical evaluation of different solvent extracts of Aegle marmelos fruit at
different stages of its ripening. Advances in Life Science and Technology, 17, 1-6. Retrieved from
https://www.iiste.org/Journals/index.php/ALST/article/view/59451ISTE

4. Najini, R., & Wahdaningsih, S. (2024). The effect of maceration and soxhletation method on total phenolic
content and antioxidant activity of jackfruit leaves (Artocarpus heterophyllus L.). Jurnal Farmasi IKIFA, 3(1), 13-25.
Retrieved from https://epik.ikifa.ac.id/index.php/jfi/article/view/109epik.ikifa.ac.id

5. Hossain, M. A,, Evan, M. S. S., Moazzem, M. S., Roy, M., & Zzaman, W. (2023). Response surface optimization for
antioxidant extraction from jackfruit (Artocarpus heterophyllus Lam.) seed and pulp. Journal of Scientific Research, 12(3),
1-11. https://doi.org/10.3329/jsr.v12i3.44459

6. umar, R., Sharma, S., Kumar, S., Kumar, D., Lagarkha, R., Kumar, S., & Pandey, M. (2024). In vitro investigation of
phytoconstituents, GC-MS, TLC, antioxidant activity, total phenolic & flavonoid contents from Aegle marmelos L (Bael)
leaves extract. European Journal of Medicinal Plants, 35(6), 187-199.
https://doi.org/10.9734/ejmp/2024/v35i61218Journal EJMP

7. Karmase, A., Prasanna, K., Rasabattula, S., & Bhutani, K. K. (2014). Quantification and comparison of extraction
methods for alkaloids in Aegle marmelos leaves by HPLC. Indian Journal of Experimental Biology, 47(3), 182-185.
Retrieved from https://journals.sagepub.com/doi/abs/10.1177/1934578X1400900725SAGE Journals

8. Khanal, S. K., & Dawadi, K. K. (2020). Experimental investigation on phytochemical analysis and antibacterial activity
of Aegle marmelos (Bael) plants. Turkish Journal of Agriculture - Food Science and Technology, 8(7), 1587-1592.
https://doi.org/10.24925/turjaf.v8i7.1587-1592.3469

9. Pal, D., Saumya, Ghosh, S., Ghoshal, S. K., Ghosh, C., Mohammed, A., & Maji, H. S. (2020). Extraction, characterization
and pharmacological evaluation of Aegle marmelos leaves. Journal of Advanced Zoology, 44(S5), 1-6.
https://doi.org/10.53555/jaz.v44iS5.965J)az India

10. Kumar, R., Sharma, S., Kumar, S., Kumar, D., Lagarkha, R., Kumar, S., & Pandey, M. (2024). In vitro investigation of
phytoconstituents, GC-MS, TLC, antioxidant activity, total phenolic & flavonoid contents from Aegle marmelos L (Bael)
leaves extract. European Journal of Medicinal Plants, 35(6), 187-199.
https://doi.org/10.9734/ejmp/2024/v35i61218Journal EJMP

11. Mahire, S. P, & Patel, S. N. (2020). Extraction of phytochemicals and study of its antimicrobial and antioxidant activity
of Helicteres isora L. Clinical Phytoscience, 6, 40. https://doi.org/10.1186/s40816-020-00156-1SpringerOpen

[JNRD2506102 International Journal of Novel Research and Development (www.ijnrd.org)



http://www.ijnrd.org/
https://doi.org/10.24925/turjaf.v8i7.1587-1592.3469
https://doi.org/10.24925/turjaf.v8i7.1587-1592.3469
https://doi.org/10.1080/01496395.2022.2151470
https://doi.org/10.1080/01496395.2022.2151470
https://www.iiste.org/Journals/index.php/ALST/article/view/5945
https://www.iiste.org/Journals/index.php/ALST/article/view/5945
https://epik.ikifa.ac.id/index.php/jfi/article/view/109
https://epik.ikifa.ac.id/index.php/jfi/article/view/109
https://doi.org/10.3329/jsr.v12i3.44459
https://doi.org/10.9734/ejmp/2024/v35i61218
https://doi.org/10.9734/ejmp/2024/v35i61218
https://journals.sagepub.com/doi/abs/10.1177/1934578X1400900725
https://journals.sagepub.com/doi/abs/10.1177/1934578X1400900725
https://doi.org/10.24925/turjaf.v8i7.1587-1592.3469
https://doi.org/10.53555/jaz.v44iS5.965
https://doi.org/10.53555/jaz.v44iS5.965
https://doi.org/10.9734/ejmp/2024/v35i61218
https://doi.org/10.9734/ejmp/2024/v35i61218
https://doi.org/10.1186/s40816-020-00156-1
https://doi.org/10.1186/s40816-020-00156-1

© 2025 IJNRD | Volume 10, Issue 6 June 2025 | ISSN: 2456-4184 | I]NRD.ORG
12. Jain, A, Ranade, R., Pritam, P., Joshi, N., Vavilala, S. L., & Jain, A. (2014). A comparative study of antioxidant activity,
total phenolic and flavonoid contents in different parts of Helicteres isora L. American Journal of Life Sciences, 2(5), 292—
302. https://doi.org/10.11648/j.ajls.20140205.17Science Publishing Group

13. Uthairat, C., Srisook, E., & Srisook, K. (2014). Effects of drying methods and extraction conditions on total phenolic
and flavonoid content and antioxidant activities of Helicteres isora L. fruit extracts. Burapha Science Journal, 19(4), 285—
296. Retrieved from https://scijournal.buu.ac.th/index.php/sci/article/view/1184Burapha Science Journal

14. Olalere, O. A., Gan, C. Y., Abdurahman, H. N., Adeyi, O., & Ahmad, M. M. (2020). Holistic approach to microwave-
reflux extraction and thermo-analytical fingerprints of under-utilized Artocarpus heterophyllus seed wastes. Heliyon,
6(11), e04770. https://doi.org/10.1016/j.heliyon.2020.e04770MDPI

15.Ruiz-Montafiez, G., Burgos-Hernandez, A., Calderén-Santoyo, M., Lopez-Saiz, C. M., Velazquez-Contreras, C. A,
Navarro-Ocafia, A., & Ragazzo-Sanchez, J. A. (2015). Screening antimutagenic and antiproliferative properties of extracts
isolated from Jackfruit pulp (Artocarpus heterophyllus Lam). Food Chemistry, 175, 409-416.
https://doi.org/10.1016/j.foodchem.2014.11.086MDP!I

[JNRD2506102 International Journal of Novel Research and Development (www.ijnrd.org)



http://www.ijnrd.org/
https://doi.org/10.11648/j.ajls.20140205.17
https://doi.org/10.11648/j.ajls.20140205.17
https://scijournal.buu.ac.th/index.php/sci/article/view/1184
https://scijournal.buu.ac.th/index.php/sci/article/view/1184
https://doi.org/10.1016/j.heliyon.2020.e04770
https://doi.org/10.1016/j.heliyon.2020.e04770
https://doi.org/10.1016/j.foodchem.2014.11.086
https://doi.org/10.1016/j.foodchem.2014.11.086

