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Abstract: 
Mint (Mentha spp.) is a widely recognized medicinal herb used in pharmaceutical and nutraceutical applications 

due to its therapeutic properties. Mint syrup is commonly formulated for its carminative, anti-inflammatory, and 

antimicrobial benefits. This review delves into the formulation aspects of mint syrup, highlighting its chemical 

properties, extraction techniques, pharmacological benefits, and quality control parameters. Special emphasis is 

given to the structure-activity relationship (SAR) of phytochemicals, analytical techniques, and wave number 

analysis to ensure standardization and efficacy. Indigestion is a common digestive issue experienced by people of 

all ages. It can be classified into two types: dry indigestion and wet indigestion. Dry indigestion occurs in the 

absence of mucus and secretions, whereas wet indigestion is characterized by excessive mucus production. Syrups 

are among the most widely used dosage forms for treating indigestion due to their ease of administration and 

effectiveness. Herbal indigestion syrup has been formulated using natural ingredients such as Pudina (mint) and 

honey, which serve as the primary components. These ingredients help in relieving indigestion symptoms and 

improving digestion. In addition to treating indigestion, herbal syrups have been found to exhibit antioxidant 

properties. Antioxidant-rich formulations play a crucial role in combating oxidative stress and have potential 

applications in cancer treatment. Laboratory-scale formulations of the herbal syrup were developed and 

evaluated based on parameters such as pH, viscosity, density, and stability. The results indicated that the 

formulation remained stable and effective for use in indigestion treatment. The presence of antioxidants further 

enhances the therapeutic benefits of the herbal syrup, making it a promising natural remedy for digestive 

disorders. 

Keywords: Mint syrup, Mentha spp., phytochemicals, formulation, standardization, wave number analysis, 
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I. Introduction: 
Mint syrup is a popular herbal formulation known for its digestive and respiratory benefits. Its 

composition includes essential oils, flavonoids, and other bioactive compounds that contribute to its therapeutic 

efficacy. The review discusses the preparation methods, chemical properties, and quality control measures 

necessary for ensuring an effective and stable formulation. Herbal syrup is a concentrated formulation prepared 

using herbal decoctions combined with honey, sugar, or, in some cases, alcohol. The base of these syrups consists 

of a strong herbal decoction, and the addition of honey or sugar helps in preservation while enhancing the taste 

and therapeutic effects. Herbal formulations have been widely used for treating various ailments, including 

indigestion. The ingredients commonly used in indigestion syrups include Pudina (mint), honey, fennel, and 

cinnamon. These natural components contribute to digestive health and have been utilized in traditional medicine 

for centuries. The use of herbal formulations is prevalent in both developed and developing countries due to their 

effectiveness and natural healing properties. Indigestion medication in liquid dosage form is preferred, especially 

for individuals who have difficulty swallowing solid dosage forms. Syrups, being concentrated solutions 

containing sugar and purified water, offer an easy and effective method of administration. Herbal syrups are 

prepared through a careful combination of herbal extracts, ensuring proper concentration and preservation. Their 

therapeutic benefits make them a valuable option in healthcare, particularly for digestive disorders. 

 

II. Mint Leaves History: 
Mint has been used for centuries in traditional medicine across various cultures. Ancient Egyptians, 

Greeks, and Romans documented its use in treating digestive ailments and respiratory disorders. In Ayurvedic and 

Unani medicine, mint has been recommended for its cooling and soothing effects on the body. 

 

III. Historical Background Of Mint Leaves: 
Mint (Mentha spp.) is a well-known medicinal and culinary herb with a rich historical background 

spanning thousands of years. The plant has been extensively used across different cultures for its aromatic, 
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medicinal, and therapeutic properties. Historical records, ancient texts, and herbal medicine books highlight the 

significance of mint in various civilizations, including Egyptian, Greek, Roman, Chinese, and Ayurvedic 

traditions. 

 

Mint In Ancient Civilizations: 

The use of mint dates back to ancient Egypt, where it was found in tombs dating as early as 1000 BCE. 

Egyptian texts mention mint as a remedy for digestive issues, headaches, and respiratory problems. The Ebers 

Papyrus, one of the oldest medical documents from Egypt, describes the use of mint for stomach disorders and 

bad breath. 

 

 
Figure: Mint Leaves 

 

In ancient Greece and Rome, mint was highly valued for its medicinal and culinary applications. Greek 

mythology associates mint with the nymph Minthe, who was transformed into a fragrant herb by the goddess 

Persephone. The Greeks and Romans used mint as a symbol of hospitality, often spreading mint leaves on banquet 

tables and using them to freshen the air. Mint was also used in baths and perfumes due to its refreshing scent. The 

famous Greek physician Hippocrates and Roman naturalist Pliny the Elder documented the health benefits of 

mint, recommending it for digestive relief, pain reduction, and wound healing. 

 

Mint In Traditional Medicine: 

Mint has played a crucial role in traditional Chinese medicine (TCM) for over 2,000 years. In TCM, 

mint (Bo He) is believed to have cooling properties and is used to treat colds, fever, headaches, and digestive 

disorders. The herb is also recognized for its ability to improve liver function and enhance mental clarity. 

In Ayurveda, the ancient Indian system of medicine, mint is used for balancing digestion and respiratory 

health. It is often combined with other herbs to treat nausea, indigestion, and respiratory ailments such as asthma 

and bronchitis. Ayurvedic texts highlight mint’s ability to relieve bloating and improve appetite, making it a key 

ingredient in many herbal formulations. 

 

Medieval And Renaissance Use: 

During the medieval period, mint was cultivated in monastery gardens across Europe and used for 

medicinal purposes. It was believed to cure mouth infections, ease digestive discomfort, and even treat poisoning. 

Mint was a common ingredient in medieval herbal manuscripts, including those written by renowned herbalists 

like Hildegard of Bingen and Nicholas Culpeper. 

The Renaissance period saw an increased interest in botanical studies, and mint was widely cultivated 

for both medicinal and culinary uses. European apothecaries recommended mint-infused water for stomach 

ailments and as a remedy for nervous disorders. 

 

Modern-Day Significance: 

Today, mint remains an essential herb in both traditional and modern medicine. Scientific research has 

validated many of its historical uses, confirming its effectiveness in treating digestive issues, headaches, and 

respiratory problems. It is a key ingredient in pharmaceuticals, herbal teas, cosmetics, and personal care products. 
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Chemical Compound & Properties: 

Mint (Mentha spp.) contains various bioactive compounds that contribute to its medicinal and aromatic 

properties. The essential oils, flavonoids, phenolic acids, and terpenoids found in mint are responsible for its 

antioxidant, antimicrobial, and digestive benefits. Below is a table summarizing the key chemical constituents of 

mint along with their properties. 

 

Table: A: Chemical Class And Properties: 
S.NO CHEMICAL COMPOUND CHEMICAL CLASS PROPERTIES & BENEFITS 

1 Menthol Terpenoid Cooling sensation, analgesic, antimicrobial, anti-
inflammatory 

2 Menthone Terpenoid Contributes to mint’s aroma, antibacterial, antifungal 

3 Pulegone Terpenoid Insect-repellent, antimicrobial (toxic in high amounts) 

4 Limonene Terpene Antioxidant, anticancer, supports digestion 

5 Rosmarinic Acid Phenolic Acid Antioxidant, anti-inflammatory, neuroprotective 

6 Carvone Terpenoid Aromatic, digestive aid, antimicrobial 

7 Flavonoids (Apigenin, 

Luteolin, Quercetin) 

Flavonoid Antioxidant, supports heart health, anti-inflammatory 

8 Tannins Polyphenol Astringent, antimicrobial, aids digestion 

9 Cineole (Eucalyptol) Terpenoid Expectorant, decongestant, antimicrobial 

10 Thymol Phenol Antimicrobial, antifungal, antiseptic 

 

Organoleptic Properties: 

• Color: Light green to brownish-green. 

• Odor: Strong, characteristic minty aroma. 

• Taste: Sweet, cooling sensation. 

• Texture: Viscous liquid. 

 

Structure-Activity Relationship (Sar) Of Phytochemical: 

Menthol’s Sar: 

Menthol, a naturally occurring monoterpene alcohol, is primarily responsible for the cooling sensation 

associated with mint. It interacts with biological receptors, particularly TRPM8 (Transient Receptor Potential 

Melastatin 8), which is a cold-sensitive ion channel. The Structure-Activity Relationship (SAR) of menthol helps 

in understanding how structural modifications influence its pharmacological activity. 

 

 
Structure:1: Activity Relationship (Sar) Of Menthol 

 

Table: B: Structure & Effect On Activity: 
S. STRUCTURAL FEATURE EFFECT ON ACTIVITY 

1 Hydroxyl (-OH) group at C3 Essential for interaction with TRPM8 receptors, enabling the cooling and 
analgesic effects. The hydroxyl group forms hydrogen bonds, enhancing 

receptor binding. 

2 Cyclohexane Ring System Provides structural rigidity, optimizing its ability to fit into the TRPM8 

binding pocket. 

3 Methyl Groups (C1 & C2 

positions) 

Influence hydrophobic interactions with receptors, affecting potency. 

4 Stereochemistry (Chirality at 

C1) 

(-)-Menthol (L-menthol) is the most biologically active isomer, showing the 

highest affinity for TRPM8 receptors compared to (+)-menthol and other 
isomers. 

5 Substitution at C5 and C6 Modifications can alter lipophilicity and bioavailability, impacting 

absorption and metabolism. 

6 Hydrophobicity Menthol’s lipophilic nature allows it to easily penetrate biological 
membranes, enhancing its cooling and analgesic effects. 
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Menthol Derivatives: 

Menthol Vs (+)-Menthol: 

o (-)-Menthol (natural L-menthol) is significantly more potent in activating TRPM8 receptors than its enantiomer, 

(+)-menthol. 

o The stereochemistry affects receptor binding affinity, making (-)-menthol the preferred form in pharmaceuticals 

and cosmetics. 

 

Menthone And Isomenthol: 

o Menthone (ketone form) has weaker cooling and analgesic effects compared to menthol due to the absence of 

the hydroxyl (-OH) group, reducing TRPM8 activation. 

o Isomenthol (positional isomer) has lower activity due to differences in receptor binding affinity. 

 

Synthetic Modifications: 

o Esterification of the hydroxyl group (e.g., menthyl acetate) reduces receptor interaction, lowering the cooling 

effect. 

o Fluorination or alkylation at C3 or C5 can enhance bioavailability and metabolic stability for pharmaceutical 

applications. 

 

Flavonoids’ Sar: 

Flavonoids are a diverse class of polyphenolic compounds found in plants, known for their antioxidant, 

anti-inflammatory, antimicrobial, and anticancer properties. The Structure-Activity Relationship (SAR) of 

flavonoids explains how structural modifications influence their biological activity. 

 

Structure Of Flavonoids: 

Flavonoids share a common C6-C3-C6 skeleton, consisting of: 

 
STRUCTURE:2:C6-C3-C6 SKELETON: FLAVONOIDS 

• Ring A (Benzopyran ring) 

• Ring B (Phenyl ring) 

• Ring C (Heterocyclic pyran ring) 

 

Table: C: Sar Features Of Flavonoids: 
S.NO STRUCTURAL FEATURE EFFECT ON ACTIVITY 

1 Hydroxyl (-OH) Groups Essential for antioxidant activity. More hydroxylation, especially at C3', 

C4', C5, and C7, enhances free radical scavenging. 

2 Catechol Group (ortho-dihydroxy at C3', 

C4') 

Increases antioxidant and anti-inflammatory activity by stabilizing free 

radicals 

3 C2=C3 Double Bond Enhances anticancer and enzyme inhibitory activity by increasing binding 

to proteins. 

4 Ketone Group (C4 on C Ring) Important for enzyme binding and anti-inflammatory effects. 

5 Glycosylation (-O-Glycoside at C3 or C7) Reduces lipophilicity but increases water solubility, affecting 

bioavailability and absorption. 

6 Methylation (-OCH3 groups) Increases lipophilicity, improving cell membrane penetration and 
bioavailability. 

7 Ring B Positioning (C2 vs. C3 linkage) C2-C1' linkage (flavones, flavonols) enhances antioxidant and anti-

inflammatory effects. 

8 Hydrogenation of C2=C3 Bond Reduces antioxidant and anticancer properties (e.g., flavanones vs. 
flavones). 
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The biological activity of flavonoids is primarily influenced by hydroxylation patterns, glycosylation, 

methylation, and the presence of a C2=C3 double bond. Flavonoids with more hydroxyl groups, catechol 

structures, and conjugated systems exhibit stronger antioxidant and anticancer properties, whereas glycosylation 

affects solubility and bioavailability. 

 

Tannins’ Sar: 

Tannins are polyphenolic compounds found in plants, known for their antioxidant, astringent, anti-

inflammatory, antimicrobial, and anticancer properties. Their Structure-Activity Relationship (SAR) helps 

in understanding how their chemical structure influences their biological activity. 

 

Tannins are classified into two major types: 

A) Hydrolyzable Tannins (HTs) – Derived from gallic acid or ellagic acid, linked via ester bonds to polyol (e.g., 

glucose). 

B) Condensed Tannins (Proanthocyanidins, CTs) – Polymers of flavan-3-ols linked by C-C bonds, resistant to 

hydrolysis. 

 

 
 

General Structure of Tannins: 

• Hydrolyzable Tannins → Based on gallotannins and ellagitannins. 

• Condensed Tannins → Flavan-3-ol (catechin, epicatechin) polymers. 

 

Structure: 3: Tannins: 

Table: D: Sar Features Of Tannins & Activity: 
S.NO STRUCTURAL FEATURE EFFECT ON ACTIVITY 

1 Hydroxyl (-OH) Groups Essential for antioxidant activity. More hydroxylation enhances free radical 
scavenging. 

2 Galloyl Groups (–COOGallic Acid) Found in hydrolyzable tannins; increases antibacterial, anti-inflammatory, and 

antioxidant properties. 

3 Ellagic Acid Moiety (Bicyclic lactone 
structure) 

Enhances antioxidant and anticancer effects by improving radical stabilization. 

4 Degree of Polymerization (Condensed 

Tannins) 

Higher polymerization increases protein binding, antimicrobial, and astringent 

properties. 

5 C-C Bond Linkages in 
Proanthocyanidins 

Determines stability and resistance to degradation, affecting bioavailability. 

6 Ester Linkages (Hydrolyzable Tannins) Easily hydrolyzed, leading to higher bioavailability and metabolic activity. 

7 Flavan-3-ol Monomer Structure 

(Catechin, Epicatechin) 

Determines binding affinity to proteins and antioxidant strength. 

8 Lipophilicity Methylation or acylation improves membrane penetration and bioavailability. 

 

IV. Methods Of Preparation: 
1.Dissolve sucrose in about 40-50 mL of purified water with constant stirring. 

2.Add mint extract and mix well. 

3.Dissolve citric acid and sodium benzoate separately in a small amount of water before adding to the solution. 

4.Incorporate glycerin while stirring to ensure uniform consistency. 

5.Adjust the final volume to 100 mL using purified water. 

6.Mix thoroughly and store in a suitable container at room temperature 

 

Table: E: Mint 100 Ml Syrup Preparation: 
S.NO INGREDIENT QUANTITY (ML OR G PER 100 ML) FUNCTION 

1 Mint Extract 5-10 mL Active ingredient 

2 Sucrose 30-50 g Sweetening agent 

3 Purified Water Adjusted to 100 mL (q.s. Solvent 

4 Citric Acid 0.1-0.5 g pH adjuster 

5 Sodium Benzoate 0.1-0.2 g Preservative 

6 Glycerin 1-5 mL Viscosity enhancer 
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V. Specific Test Of Mint Syrup: 

• pH Test: Ensuring optimal acidity (4.0-6.5) for stability. 

• Viscosity Measurement: Using a viscometer to check consistency. 

• Menthol Content Analysis: High-Performance Liquid Chromatography (HPLC) or Gas Chromatography-

Mass Spectrometry (GC-MS) for quantification. 

• Microbial Testing: Ensuring absence of harmful microorganisms. 

 

VI. Mint Syrup Applications: 

• Gastrointestinal Disorders: Used for treating indigestion, bloating, and nausea. 

• Respiratory Relief: Acts as an expectorant for colds and coughs. 

• Antioxidant Properties: Helps neutralize oxidative stress. 

• Antimicrobial Effects: Effective against bacterial and fungal infections. 

 

VII. Wave Numbers Of Mint Syrup With Curve Analys: 
Curve representation of the IR and UV-Vis spectra for mint syrup. The left graph shows the IR absorption 

peaks at the specified wave numbers, and the right graph displays the UV-Vis absorption in the 250-350 nm range. 

Infrared (IR) spectroscopy and UV-Vis spectroscopy are used to analyze mint syrup. The major absorption peaks 

include: 

 

 
Structure (A): Ir Spectrum Of Mint Syrup     Structure (B): Uv-Vis Spectrum Of Mint Syrup 

 

• Menthol (OH stretch): ~3300 cm⁻¹ 

• C=O Stretch (Carboxyl compounds): ~1700 cm⁻¹ 

• C-H Stretch (Aliphatic compounds): ~2800-2900 cm⁻¹ 

• Flavonoid Absorption (UV-Vis range): 250-350 nm 

 

 
Structure: 4: Curve Analysis: 
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Product: 

1.Mint Syrup: 

 
 

VIII. Conclusion: 
Mint syrup is a widely used herbal formulation with significant medicinal, culinary, and industrial 

applications. Derived from mint (Mentha spp.), the syrup contains bioactive compounds such as menthol, 

flavonoids, and tannins, which contribute to its therapeutic effects. Its formulation involves the careful selection 

of ingredients, including mint extract, sweeteners, preservatives, and viscosity enhancers, ensuring optimal 

stability, taste, and medicinal value. The chemical composition of mint syrup plays a crucial role in its 

functionality. Menthol, a key component, provides cooling, analgesic, and antimicrobial effects, making the syrup 

beneficial for respiratory health, gastrointestinal disorders, and oral hygiene. The presence of flavonoids and 

tannins enhances its antioxidant and anti-inflammatory properties, further supporting its use in health and wellness 

products. The analysis of its phytochemical components using IR and UV-Vis spectroscopy ensures the 

standardization and quality control of the formulation, allowing for consistency in commercial production. The 

syrup is particularly beneficial for digestive health, helping relieve indigestion, bloating, and nausea. It acts as a 

natural expectorant in respiratory conditions, making it a valuable remedy for colds, coughs, and congestion. Its 

antibacterial and antifungal properties contribute to improved oral hygiene and overall immune support. 

Additionally, mint syrup is extensively used in the food and beverage industry due to its refreshing flavor and 

aromatic qualities. Ensuring the quality of mint syrup requires stringent evaluation techniques, including 

organoleptic assessments, pH balance maintenance, viscosity measurements, chromatographic analysis of 

menthol content, and microbial contamination testing. These standardization methods help maintain the 

therapeutic efficacy, safety, and shelf stability of the product. Despite its numerous benefits, mint syrup 

formulation faces challenges such as stability concerns, potential microbial contamination, and variability in 

phytochemical composition due to environmental factors affecting mint plant growth. Future advancements in 

nanoencapsulation and improved extraction methods can enhance the bioavailability and preservation of active 

ingredients in mint syrup, making it more effective for therapeutic applications. In conclusion, mint syrup remains 

a versatile and valuable herbal formulation with a broad spectrum of applications in pharmaceuticals, 

nutraceuticals, and the food industry. Its formulation, guided by scientific principles and quality control measures, 

ensures its effectiveness and safety for consumers. With ongoing research and innovation, mint syrup has the 

potential to be further optimized, offering enhanced health benefits while meeting the increasing consumer 

demand for natural and plant-based remedies. 
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