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Abstract: Mint (Mentha spp.), a widely known herb, is valued not only for its aromatic and culinary
qualities but also for its medicinal properties. The leaves of mint are rich in bioactive compounds such as
menthol, flavonoids, terpenoids, and phenolic acids, making them a source of diverse pharmacological
activities. This review paper explores various methods of extraction of bioactive compounds from mint
leaves, the evaluation of their chemical composition, and the potential therapeutic applications of these
compounds. We also highlight the challenges and advancements in extraction techniques, bioactivity
testing, and the potential for mint in pharmaceuticals, cosmetics, and food industries.
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L. INTRODUCTION
Mint (Mentha spp.) is a genus of plants in the family Lamiaceae, which includes several species such as Mentha
piperita (peppermint), Mentha spicata (spearmint), and Mentha arvensis (field mint). These plants have been widely
used in traditional medicine and cuisine for their refreshing aroma, flavor, and therapeutic effects. Mint leaves contain
essential oils, alkaloids, flavonoids, phenolic compounds, and other phytochemicals that are responsible for their
antimicrobial, anti-inflammatory, antioxidant, and analgesic properties.
The extraction and evaluation of these bioactive compounds have garnered significant interest due to the potential
health benefits they offer. This review aims to provide an overview of the methods for extracting bioactive compounds
from mint leaves and the techniques employed for evaluating their therapeutic properties.
It is it is erect annual herb which is plant up to2 meter tall. The stem of plant is reaged, Glabrous and branches up to
25% plant is available The leaves are without stipules, alternate and simple. In distanctly remarketed petiole is present.
Ovates are blade to lanciolate a longed which is up to 15cm to 7cm which is tapering at base which appears as acute
and shortly mucronate at the apex. Gorgeous and innately veined. Initially flowers appear as spike conical but becomes
cylindrical up to 20cm long. Flowers are bisexual, regular five merous, free of tepal, elliptical oblong narrowly, up to 6
to 10 mm long, stamen fused at base, ovary is superior in shape, style up to 7 mm long, 2 to 3 stigma which is very
short, fruits is ovoid to globule up to 3 to 4 my long, few seeds are lenticular up to 1 to 1.5 mm long appears black
shining and shallowly retuculate.

II. PHYTOCHEMICAL COMPOSITION OF MINT LEAVES
Mint leaves are a rich source of several bioactive compounds, including:

e Essential oils: The most prominent component in mint leaves, essential oils contribute to the characteristic
aroma and many of the therapeutic effects. Major constituents include menthol, menthone, isomenthone, and
pulegone.

e Flavonoids: These are polyphenolic compounds with antioxidant, anti-inflammatory, and anticancer activities.
Common flavonoids found in mint include luteolin, apigenin, and rosmarinic acid.

e Phenolic acids: Compounds such as caffeic acid, chlorogenic acid, and ferulic acid contribute to the
antioxidant and anti-inflammatory properties of mint.

o Triterpenoids and Saponins: These compounds exhibit various pharmacological properties, including
anticancer and anti-inflammatory effects.
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III. EXTRACTION METHODS FOR BIOACTIVE COMPOUNDS FROM MINT LEAVES
The extraction of bioactive compounds from mint leaves is essential for both quality control and pharmacological
research. Several techniques are used to isolate and concentrate these compounds, each with distinct advantages and
limitations.

3.1. Solvent Extraction
Solvent extraction is one of the most commonly used methods for obtaining essential oils and other bioactive
compounds. Organic solvents such as ethanol, methanol, hexane, and chloroform are typically used to dissolve the
compounds from the plant material. The process involves macerating the leaves in the solvent, followed by filtration
and concentration.

e Advantages: Simple and cost-effective method.

o Disadvantages: Use of toxic solvents, extraction efficiency varies based on solvent polarity.

3.2. Steam Distillation
Steam distillation is the most widely used technique for extracting essential oils, especially menthol from mint leaves.
The leaves are exposed to steam, which causes the volatile compounds to evaporate. The vapor is then condensed, and
the oil is separated.

e Advantages: Produces high-quality essential oil without the use of solvents.

e Disadvantages: Low yield compared to other methods and time-consuming.

3.3. Supercritical Fluid Extraction (SFE)
Supercritical fluid extraction uses supercritical carbon dioxide (CO;) to extract volatile compounds. In this process,
CO; is pressurized to its supercritical state, where it exhibits both liquid and gas properties. This allows for selective
extraction of non-polar compounds such as essential oils.

e Advantages: Environmentally friendly, produces high-quality extracts, no toxic solvent residues.

e Disadvantages: Expensive equipment, requires technical expertise.

3.4. Cold Pressing
Cold pressing is primarily used for citrus and mint leaves to extract essential oils. In this process, the leaves are
mechanically pressed to release the oil. This method preserves the integrity of sensitive compounds that may degrade
under heat.

e Advantages: Simple and retains the natural aroma.

e Disadvantages: Low extraction efficiency, may not extract all bioactive compounds.

3.5. Ultrasonic-Assisted Extraction (UAE)
Ultrasonic-assisted extraction uses high-frequency sound waves to create cavitation, which breaks down the cell walls
of plant tissues, enhancing the extraction of bioactive compounds.

e Advantages: Faster extraction, increased yield.

e Disadvantages: Requires specialized equipment, potential degradation of sensitive compounds.

IV. EVALUATION OF BIOACTIVE COMPOUNDS
Once extracted, the bioactive compounds need to be evaluated for their chemical composition and therapeutic potential.
Various techniques are employed for the identification, quantification, and bioactivity assessment of the extracts.

4.1. Phytochemical Screening
Phytochemical screening involves testing the extracts for the presence of key bioactive compounds such as alkaloids,

flavonoids, phenols, and terpenoids. This can be done using colorimetric assays or thin-layer chra
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4.2. Gas Chromatography-Mass Spectrometry (GC-MS)
GC-MS is a powerful analytical technique used to identify and quantify volatile compounds in mint essential oil. It
separates compounds based on their volatility and mass-to-charge ratio, providing a detailed chemical profile.

4.3. High-Performance Liquid Chromatography (HPLC)

HPLC is employed to analyze non-volatile compounds such as flavonoids, phenolic acids, and other polyphenolic
compounds in mint extracts. The method separates compounds based on their polarity and provides a quantitative
measure of each compound.

4.4. In Vitro and In Vivo Bioactivity Testing
The bioactivity of mint extracts can be assessed through various in vitro assays, such as:
e Antioxidant activity: Measured using assays like DPPH (2,2-diphenyl-1-picrylhydrazyl) or ABTS (2,2'-
azinobis-3-ethylbenzothiazoline-6-sulfonic acid).
e Antimicrobial activity: Assessed using agar well diffusion or disc diffusion methods against pathogens like
Escherichia coli and Staphylococcus aureus.
e Anti-inflammatory and analgesic activity: Typically evaluated through enzyme inhibition assays (e.g.,
cyclooxygenase inhibition) or through animal models.

4.5. Toxicological Assessment
To ensure safety, toxicological studies are crucial. These include evaluating the cytotoxicity of mint extracts in cell
cultures and assessing acute or chronic toxicity in animal models.

V. THERAPEUTIC APPLICATIONS OF MINT
Mint and its bioactive compounds exhibit a wide range of pharmacological activities, making them promising
candidates for therapeutic use:
e Digestive Health: Menthol has been shown to alleviate symptoms of irritable bowel syndrome (IBS), reduce
bloating, and improve digestion.
e Antimicrobial and Antiviral Activity: Mint extracts, especially menthol, demonstrate antibacterial,
antifungal, and antiviral properties.
e Anti-inflammatory and Analgesic Effects: Menthol and other compounds in mint have been found to inhibit
pro-inflammatory enzymes and reduce pain in conditions such as arthritis and muscle soreness.
e Antioxidant Properties: Mint extracts exhibit significant antioxidant activity, which helps in preventing
oxidative stress-related diseases such as cardiovascular diseases and cancer.
e Cosmetic Industry: Due to its cooling and soothing properties, mint is commonly used in cosmetics,
particularly in lotions, creams, and shampoos.

6. Challenges and Future Directions
While the therapeutic potential of mint is well-established, several challenges remain:

e Standardization of Extracts: The quality and potency of mint extracts can vary based on factors such as
species, growing conditions, and extraction methods. Standardized extracts are needed for consistent
therapeutic outcomes.

e Optimization of Extraction Methods: Further research is needed to optimize extraction methods to improve
yield, reduce cost, and enhance environmental sustainability.

e Clinical Studies: Despite promising in vitro and animal studies, clinical evidence supporting the therapeutic
use of mint is still limited. Well-designed human clinical trials are necessary to substantiate the health claims.
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VII. CONCLUSION
Mint leaves are a valuable source of bioactive compounds with a broad range of pharmacological activities. The
extraction and evaluation of these compounds are essential for developing mint-based therapeutic products. While
traditional extraction methods remain popular, advanced techniques like supercritical fluid extraction and ultrasonic-
assisted extraction offer promising alternatives for higher yield and quality. Future research should focus on optimizing
extraction processes, conducting clinical studies, and exploring the full therapeutic potential of mint in both traditional
and modern medicine.

VIII. ACKNOWLEDGMENT
We would like to express our social thanks to our teachers as well as our principal who gave us an opportunity to do
this wonderful project and also helped us in research. Specially thanks to my Guide Ms. Prachi .N. Padwal.

REFERENCES

[1]. Arnous, A., Makris, D. P., & Kefalas, P. (2002). Correlation of pigment and flavanol content with antioxidant
properties in selected aged regional wines from Greece.Journal of Food Composition and Analysis, 15,
655-665.

[2]. Benkeblia, N. (2005). Free-radical scavenging capacity and antioxidant properties of some selected onions
(Allium cepa L.) and garlic (Allium sativum L.) extracts.Brazilian Archives of Biology and Technology, 48,
753-759.

[3]. Cacace, J. E., & Mazza, G. (2003). Optimization of extraction of anthocyanins from black currants with
aqueous ethanol. Journal of Food Science, 68, 240—248.

[4]. Durling, N. E., Catchpole, O. J., Grey, J. B., Webby, R. F., Mitchell, K. A., Foo, L. Y., et al. (2007).
Extraction of phenolics and essential oil from dried sage (Salvia officinalis) using ethanol-water mixtures.
Food Chemistry, 101, 1434—1441.

[5]. Furusawa, M., Tsuchiya, H., Nagayama, M., Tanaka, T., Nakaya, K., & linuma, M. (2003).Anti-platelet and
membrane-ridifying flavonoids in brownish scale of onion.Journal of Health Sciences, 49, 475—480.

[6]. Griffiths, G., Trueman, L., Crowther, T., Thomas, B., & Smith, B. (2002). Onions — a globalbenefit to health.
Phytotherapy Research, 16, 603—615.

[7]. Hirota, S., Shimoda, T., & Takahama, U. (1998). Tissue and special distribution of flavonol and peroxidase in
onion bulbs and stability of flavonol glucosides during boiling ofthe scales. Journal of Agricultural and Food
Chemistry, 46, 3497-3502.

[8]. Japdén-Lujan, R., Luque-Rodriguez, J. M., & Luque de Castro, M. D. (2006). Dynamic ultrasound-assisted
extraction of oleuropein and related biophenols from olive leaves. Journal of Chromatography A, 1108,
76-82.

[9]. Juntachote, T., Berghofer, E., Bauer, F., & Siebenhandl, S. (2006). The application of response surface
methodology to the production of phenolic extracts of lemon grass, galangal, holy basil and rosemary.
International Journal of Food Science and Technology, 41, 121-133.

[10]. Karastogiannidou, C. (1999). Effects of onion quercetin on oxidative stability of cook-chill chicken in
vacuum-sealed containers. Journal of Food Science, 64, 978—981.

[11]. Kefalas, P., & Makris, D. P. (2006a). Exploitation of agri-food solid wastes for recovery of high added-value
compounds: the case of grape pomace and onion peels. Bulletin USAMV-CN, 62, 276-281

[12]. Kefalas, P., & Makris, D. P. (2006b). Liquidchromatography-mass spectrometry techniques in flavonoid
analysis: recent advances. In D. Boskou, [.Gerothanasis &P. Kefalas (Eds.), Antioxidant Plant Phenols:
Sources, Structure-Activity Relationship,Current Trends in Analysis and Characterization (pp. 69—123).
India: Research Signpost Publ., Kerala.

[13]. Lachman, J., Pron¢k, D., Hejtmankova, A., Dudjak, J., Pivec, V., & Faitova, K. (2003). Totalpolyphenol and
main fla vonoid antioxidants in different onion (Allium cepa L.) varieties. Horticultural Scienc (Prague),
30,142—-147.

Copyright to IJARSCT DOI: 10.48175/658 f| 2580 2020 686
www.ijarsct.co.in /




(/ IJARSCT ISSN (Online) 2581-9429

xx International Journal of Advanced Research in Science, Communication and Technology (IJARSCT)
IJARSCT International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal
Impact Factor: 7.53 Volume 4, Issue 1, December 2024

[14]. Laufenberg, G., Kunz, B., & Nystroem, M. (2003). Transformation of vegetable waste intovalue added
products: (A) the upgrading concept; (B) practical implementations.Bioresource Technology, 87, 167—198.

[15]. Ly, T. N., Hazama, C., Shimoyamada, M., Ando, H., Kato, K., & Yamauchi, R. (2005).Antioxidative
compounds from the outer scales of onion. Journal of Agricultural and Chemistry, 53, 8183—8189.

[16]. Makris, D. P., Boskou, G., & Andrikopoulos, N. K. (2007a). Polyphenolic content and invitro antioxidant
characteristics of wine industry and other agri-food solid waste extracts. Journal of Food Composition and
Analysis, 20, 125—-132.

[17]. Makris, D. P., Boskou, G., & Andrikopoulos, N. K. (2007b). Recovery of antioxidant phenolics from white
vinification solid by-products employing water/ethanolmixtures. Bioresource Technology, 98, 2963—2967.

[18]. source of functional compounds — recent developments. Trends in Food Science and Technology, 12,
401-413.

[19]. Shi, J., Nawaz, H., Pohorly, J., Mittal, G., Kakuda, Y., & Jiang, Y. (2005). Extraction of polyphenols from
plant material for functional foods — engineering and technology.Food Reviews International, 21, 139—-166.

[20]. Tang, X., & Cronin, D. A. (2007). The effects of brined onion extracts on lipid oxidation and sensory quality
in refrigerated cooked turkey breast rolls during storage. Food Chemistry, 100, 712—718

Copyright to IJARSCT DOI: 10.48175/658 f| 2580 2020 687
www.ijarsct.co.in /




