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Abstract

Herbal teas are widely consumed worldwide as functional beverages due to their health-promoting effects and
natural bioactive compounds. Unlike conventional caffeinated teas, herbal teas are caffeine-free, safe for long-
term use, and often recommended in preventive healthcare. Among various herbal combinations, the
formulation of herbal green tea prepared from coriander (Coriandrum sativum), fennel (Foeniculum
vulgare), and cumin (Cuminum cyminum) seeds has gained increasing attention for its beneficial effects on
digestion, metabolism, and chronic disease prevention.

These seeds are rich in phytochemicals such as linalool (coriander), anethole (fennel), and cuminaldehyde
(cumin), along with flavonoids, terpenes, phenolic acids, and essential oils. These compounds exhibit a broad
range of pharmacological activities including antioxidant, anti-inflammatory, antimicrobial,
hypoglycemic, lipid-lowering, hepatoprotective, and hormone-regulating properties. Modern analytical
techniques such as HPLC, GC-MS, and FTIR have confirmed the presence of these bioactive constituents
and their correlation with health-promoting activities.

Regular consumption of this herbal tea has been shown to improve digestive function, enhance fat
metabolism, regulate blood glucose levels, lower cholesterol, protect liver function, and strengthen
immunity. Furthermore, fennel’s phytoestrogens support women’s health and hormonal balance, while
coriander and cumin provide synergistic effects against obesity, metabolic syndrome, and cardiovascular
disorders.

In conclusion, the formulation of herbal green tea from coriander, fennel, and cumin represents a scientifically
validated and traditionally supported nutraceutical option for promoting health and preventing lifestyle-
related diseases. However, to fully establish its clinical potential, further research is required on dose
optimization, large-scale human trials, and product standardization. This review highlights the importance of
integrating traditional knowledge with modern phytochemical and pharmacological validation to promote
safe, effective, and sustainable herbal tea formulations.
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1. Introduction
1.1 Herbal Teas and Their Growing Importance

Herbal teas are traditional drinks made by boiling or infusing dried parts of plants such as leaves, seeds, roots,
flowers, or bark in hot water. Unlike normal black or green tea, which comes from the Camellia sinensis plant
and contains caffeine, herbal teas are generally free from caffeine and are consumed mainly for their health
benefits. People across the world have been drinking herbal teas for centuries because they are simple to
prepare, pleasant in taste, and considered safe for long-term use.

In the modern world, lifestyle diseases such as obesity, diabetes, high blood pressure, and digestive problems
are increasing because of poor diet, lack of exercise, and stress. Synthetic medicines are often effective but
may cause side effects when taken for a long time. This has led to a renewed interest in natural remedies and
functional foods. Herbal teas are now gaining popularity because they not only refresh the body but also
provide therapeutic benefits due to their rich phytochemical content. They act as detoxifiers, aid digestion,
improve metabolism, and help maintain overall health.

1.2 Traditional Use of Coriander, Fennel, and Cumin

Among the wide range of herbs and spices used in preparing herbal teas, coriander (Coriandrum sativum),
fennel (Foeniculum vulgare), and cumin (Cuminum cyminum) are very special. These seeds are commonly
used in Indian kitchens as spices, but their use goes beyond flavoring food. In traditional medicine systems
such as Ayurveda, Siddha, and Unani, these spices have been described for their ability to support digestion,
improve appetite, reduce bloating, and maintain balance in the body.

o Coriander seeds are known for their cooling properties. In Ayurveda, they are used to treat indigestion,
stomach pain, and even urinary problems. They are also believed to cleanse the system and regulate
cholesterol levels.

o Fennel seeds are sweet in taste and are often given after meals to aid digestion. They help in relieving
gas, bloating, and stomach cramps. In folk medicine, fennel is also used to regulate hormones and
improve milk secretion in lactating mothers.

e Cumin seeds are among the oldest known medicinal spices. They are used to improve digestion,
reduce inflammation, and stimulate fat metabolism. Traditional healers often prescribe cumin water to
people suffering from acidity, diarrhea, or weakness.

These three spices are easily available, inexpensive, and safe to use. Their combination in the form of a simple
herbal tea can provide multiple health benefits, especially for improving metabolism and supporting healthy
weight management.

1.3 Phytochemicals and Their Role in Health

The main reason behind the health benefits of herbal teas lies in their phytochemicals. Phytochemicals are
natural compounds present in plants that protect them from pests, diseases, and environmental stress. When
consumed by humans, these compounds act as antioxidants, antimicrobials, and anti-inflammatory agents.

o Coriander seeds contain linalool, flavonoids, tannins, and phenolic acids. These compounds help
reduce oxidative stress, regulate cholesterol, and support liver function.

o Fennel seeds contain anethole, fenchone, and flavonoids, which are responsible for their sweet taste
and digestive benefits. These compounds also improve hormonal balance and protect the liver.

o Cumin seeds contain cuminaldehyde, terpenes, and phenolic compounds, which improve digestion,
enhance nutrient absorption, and regulate blood sugar levels.

Together, these phytochemicals can act in a synergistic way when combined into one herbal tea, making the
mixture more effective than consuming each spice alone.
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1.4 Herbal Tea for Metabolism and Digestive Health

Metabolism is the process by which the body converts food into energy. A healthy metabolism ensures that
nutrients are absorbed properly and energy is used efficiently. Slow or disturbed metabolism often leads to
obesity, diabetes, and fatigue. Herbal teas made from coriander, fennel, and cumin seeds can help improve
metabolism in several ways:

1. Stimulation of digestive enzymes — These spices increase the secretion of gastric juices and enzymes,
which improves digestion and nutrient absorption.

2. Reduction of bloating and gas — Fennel and coriander act as carminatives, which reduce discomfort
in the stomach.

3. Regulation of fat metabolism — Cumin has been shown to enhance the breakdown of fats and may
help in weight management.

4. Detoxification — The antioxidant properties of these seeds help remove toxins and reduce oxidative
stress.

Because of these effects, such herbal tea can be considered not just a beverage but a functional food that
contributes to health beyond basic nutrition.

1.5 Scientific Support and Recent Research

Modern scientific studies support the traditional uses of coriander, fennel, and cumin. Research has shown
that:

o Coriander extracts lower blood glucose and cholesterol levels.
o Fennel seeds possess antioxidant and liver-protective properties.
e Cumin extracts improve lipid metabolism and show anti-obesity activity.

Several studies also suggest that spice-based herbal teas can help in managing metabolic syndrome, a
condition that includes obesity, high blood pressure, high cholesterol, and insulin resistance. This shows that
traditional wisdom is now being validated by modern research, making these herbal teas more acceptable in
global healthcare practices.

1.6 Aim of This Review

The aim of this review is to discuss the formulation of herbal tea made from coriander, fennel, and cumin
seeds, to analyze their phytochemical constituents, and to explain how they may help in improving
metabolism. By bringing together traditional knowledge and modern research, this article seeks to highlight
the potential of this simple herbal formulation as a safe, effective, and affordable health-promoting [1-20]

1. image of herbal tea
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2. Importance of Herbal Tea
2.1 Introduction

Herbal tea is one of the oldest and most widely consumed traditional beverages in the world. Unlike
conventional black or green tea, which comes from the Camellia sinensis plant and contains caffeine,
herbal tea is prepared from dried flowers, leaves, seeds, fruits, bark, or roots of various medicinal
plants. It is generally free from caffeine and rich in bioactive compounds, making it a healthier
alternative for daily consumption.

People have consumed herbal teas for centuries, not only as refreshing drinks but also as home remedies
for common health problems such as indigestion, cold, cough, stress, and fatigue. In modern times,
herbal teas are becoming increasingly popular because of their role in preventing lifestyle-related
diseases such as obesity, diabetes, high blood pressure, and cardiovascular disorders.

2.2 Role of Herbal Tea in Health Promotion

The importance of herbal tea can be understood by looking at the wide range of health benefits it
provides.

1. Digestive Health

Many herbs and spices used in herbal teas act as carminatives (reduce gas), stimulants of
digestive enzymes, and protectors of gastric mucosa. For example, fennel, cumin, and coriander
are well known for relieving bloating and improving metabolism.

2. Rich Source of Antioxidants

Herbal teas are naturally rich in flavonoids, phenolic acids, tannins, and essential oils that
neutralize free radicals. Antioxidants play a key role in reducing oxidative stress, which is linked
to premature aging, cancer, and metabolic disorders.

3. Safe Long-Term Use

Unlike synthetic drugs, which often have side effects with prolonged use, herbal teas are
generally safe when consumed in moderate amounts. This makes them a preferred option for
people who want daily preventive healthcare.

4. Weight Management and Metabolism

Certain herbal teas, such as those made from cumin, green tea, or ginger, improve fat metabolism
and help regulate appetite. This makes them useful in controlling obesity and supporting healthy
weight.

5. Stress Reduction and Relaxation

Teas prepared from herbs such as chamomile, peppermint, or lemon balm are known for their
calming effects on the nervous system. They are often recommended to reduce anxiety, improve
sleep, and enhance mood.

6. Cardiovascular Protection

Herbal teas rich in polyphenols help reduce cholesterol and improve blood circulation. Seeds like
coriander and cumin are also reported to reduce lipid accumulation in the body.

7. Cultural and Traditional Significance

In India, China, Egypt, and many other countries, herbal teas have been an integral part of
traditional medicine systems such as Ayurveda, Traditional Chinese Medicine (TCM), and
Unani. They are not just beverages but also considered remedies for balancing body energy and
promoting wellness.
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2.3 Global Demand and Market Growth

The global popularity of herbal teas has increased in the last two decades. According to recent reports,
the herbal tea market is expanding rapidly because of the rising preference for natural products,
awareness about side effects of synthetic medicines, and the growing demand for functional foods.
Herbal teas are now available in tea bags, instant powders, and ready-to-drink forms, making them
convenient for daily consumption.[20-30]

3. Formulation of Herbal Tea
3.1 Introduction to Herbal Tea Formulation

Formulation refers to the scientific process of designing and preparing a product in a way that preserves
its quality, safety, and effectiveness. When we talk about herbal tea formulation, it is not only about
mixing herbs but also about selecting the right plant materials, processing them correctly, and
standardizing the preparation method. A properly formulated herbal tea ensures that the active
phytochemicals are present in the right concentration and are safe for consumption.

Traditional methods of preparing herbal teas usually involve boiling (decoction) or steeping (infusion)
dried plant parts in hot water. However, in recent years, the formulation process has become more
scientific, focusing on aspects such as ingredient ratio, extraction methods, drying techniques, particle
size of the powder, and packaging. These factors directly influence the taste, stability, and therapeutic
effects of herbal teas

INCORPORATING HERBAL TEA EXTRACTS
INTO EFFECTIVE SKINCARE FORMULATIONS

RNCANYON.COM
2.image of formulation of tea

3.2 Selection of Raw Materials

The first step in herbal tea formulation is the selection of raw plant materials. For the formulation under
review, three medicinal seeds are chosen:

e Coriander (Coriandrum sativum) seeds — known for cooling, digestive, and antioxidant
properties.

o Fennel (Foeniculum vulgare) seeds — widely used as a carminative, liver protector, and hormone
regulator.

e Cumin (Cuminum cyminum) seeds — beneficial for metabolism, fat digestion, and antimicrobial
activity.
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The quality of these raw materials depends on factors such as geographical source, harvesting time, and
storage conditions. Seeds should be free from dust, stones, insect infestation, or fungal growth.

3.3 Processing of Ingredients
1. Cleaning: Seeds are cleaned to remove dust and impurities.

2. Drying: Sun drying or hot-air oven drying (at 40—50°C) is used to reduce moisture and prevent
microbial growth.

3. Roasting (optional): Light roasting enhances aroma and increases the release of volatile oils, but
overheating should be avoided as it may destroy sensitive phytochemicals.

4. Grinding: Seeds are coarsely powdered using a grinder or mill. Fine powders may lose volatile
oils quickly, so coarse grinding is preferred.

5. Blending: The powders of coriander, fennel, and cumin are blended in specific proportions. A
common ratio used is 1:1:1, but depending on desired taste and effect, the ratio may vary (for
example, coriander 40%, fennel 30%, cumin 30%).

3.4 Method of Preparation
The herbal tea can be prepared by different methods:
e Decoction Method:

About 2-3 g of the seed mixture is boiled in 150-200 mL of water for 5-10 minutes, cooled
slightly, and then filtered.

e Infusion Method:
The powder is added to hot water and allowed to steep for 5—7 minutes before filtering.
e Instant Herbal Tea Powder:

The water extract of the seeds can be spray-dried or freeze-dried to obtain instant tea powder,
which can be packed in sachets for easy preparation.

o Tea Bag Formulation:

The powdered mixture is filled into permeable tea bags (2-3 g each) for single-use infusion. This
is the most convenient and widely accepted method in commercial markets.

3.5 Stability and Storage

Stability of herbal teas depends on:
e Moisture content (should be less than 10% to avoid fungal growth).
o Packaging (air-tight containers or laminated pouches to prevent loss of volatile oils).
e Storage conditions (cool, dry place away from sunlight).

Proper packaging and storage ensure that the tea retains its aroma, taste, and therapeutic value for at
least 6-12 months.

3.6 Evaluation of Herbal Tea
The quality of a formulated herbal tea is assessed by different parameters:
o Organoleptic evaluation — color, aroma, taste, and appearance.
o Physicochemical tests — moisture content, ash value, extractive value.

o Phytochemical screening — presence of flavonoids, tannins, terpenes, and essential oils.
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e Microbial testing — to ensure absence of harmful microorganisms.
e Antioxidant and antimicrobial assays — to confirm therapeutic potential.
3.7 Importance of Standardization

In herbal medicine, standardization is very important to ensure consistent quality. Since natural
products can vary depending on climate, soil, or storage, proper formulation methods help maintain a
uniform product. Modern herbal tea formulations use techniques like HPLC, GC-MS, or TLC to
analyze the active compounds and guarantee therapeutic efficacy.

4. Phytochemical Analysis of Herbal Tea Ingredients
4.1 Introduction to Phytochemicals

Phytochemicals are naturally occurring bioactive compounds found in plants that are not classified as essential
nutrients like carbohydrates, proteins, or fats, but still provide significant health benefits. These compounds
are responsible for the color, aroma, and taste of herbs and spices, and more importantly, they contribute to
their therapeutic and preventive properties.

In herbal teas, phytochemicals play a vital role in determining their pharmacological actions such as
antioxidant, anti-inflammatory, antimicrobial, hypoglycemic, and lipid-lowering activities. The main
phytochemicals found in coriander, fennel, and cumin seeds include essential oils, flavonoids, alkaloids,
tannins, terpenes, phenolic acids, and glycosides.

4.2 Phytochemicals in Coriander (Coriandrum sativum)

Coriander seeds are rich in essential oils (0.1-1.0%), with linalool being the major component. Linalool
contributes to coriander’s characteristic aroma and has strong antioxidant, anti-inflammatory, and
antimicrobial activities. Other important compounds include:

e Flavonoids: quercetin, rutin, and apigenin — provide antioxidant effects.
o Phenolic acids: caffeic acid, chlorogenic acid — help in reducing oxidative stress.
o Fatty acids: petroselinic acid and linoleic acid — support lipid metabolism.

These phytochemicals make coriander effective in digestive disorders, cholesterol regulation, and
prevention of metabolic syndrome.

4.3 Phytochemicals in Fennel (Foeniculum vulgare)

Fennel seeds contain 2—6% essential oil, with anethole as the major compound. Other phytoconstituents
include fenchone, estragole, limonene, and camphor. These compounds provide fennel with a sweet aroma
and a variety of pharmacological actions:

o Anethole — estrogenic activity, helps in hormonal balance, antioxidant and anti-inflammatory.

e Fenchone — carminative (reduces gas and bloating), digestive stimulant.

o Flavonoids: kaempferol, quercetin, and isoquercitrin — protect against oxidative stress.

e Coumarins and phenolic acids — support liver health and blood purification.
Thus, fennel phytochemicals contribute to digestive, antioxidant, hepatoprotective, and metabolic benefits.
4.4 Phytochemicals in Cumin (Cuminum cyminum)

Cumin seeds are rich in volatile oils (2.5-4%), with cuminaldehyde as the main constituent. Other
compounds include B-pinene, y-terpinene, and safranal. The main phytochemical groups are:

e Cuminaldehyde — antimicrobial, hypoglycemic, and digestive stimulant.

o Terpenes (B-pinene, y-terpinene) — antioxidant and anti-inflammatory activity.
JAAFR2511212
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o Phenolics and flavonoids — protect against free radical damage.
e Alkaloids and tannins — support antimicrobial and gastroprotective properties.

Cumin’s phytochemicals are particularly useful for improving metabolism, enhancing digestion, and
regulating glucose and lipid levels.

4.5 Phytochemical Synergy in Herbal Tea Formulation

When coriander, fennel, and cumin seeds are combined in herbal tea, their phytochemicals work
synergistically:

e Linalool (coriander) + Anethole (fennel) + Cuminaldehyde (cumin) — strong antioxidant and
antimicrobial effect.

e Phenolic acids and flavonoids from all three seeds — reduce oxidative stress, protect against
metabolic disorders.

e Volatile oils — improve aroma, taste, and stimulate digestive enzymes.
This synergy enhances the therapeutic efficacy of the herbal tea compared to using each seed individually.
4.6 Methods of Phytochemical Analysis
Several techniques are used for identifying and quantifying phytochemicals in herbal tea:

1. Preliminary phytochemical screening — qualitative tests for alkaloids, flavonoids, tannins, saponins,
etc.

2. Thin Layer Chromatography (TLC) — separation and identification of compounds.

3. High Performance Liquid Chromatography (HPLC) — quantitative analysis of flavonoids and
phenolic acids.

4. Gas Chromatography-Mass Spectrometry (GC-MS) — identification of volatile oils (linalool,
anethole, cuminaldehyde).

5. UV-Visible Spectroscopy — determination of antioxidant compounds.

6. Fourier Transform Infrared Spectroscopy (FTIR) — identification of functional groups in
phytochemicals.

5. Health Benefits of Herbal Tea (Coriander, Fennel, and Cumin Seeds)
5.1 Introduction

Health benefits of herbal teas come mainly from the phytochemicals such as essential oils, flavonoids,
terpenes, and phenolic compounds. These bioactive molecules provide multiple therapeutic effects including
antioxidant, anti-inflammatory, digestive, antidiabetic, lipid-lowering, antimicrobial, and
hepatoprotective properties. When coriander, fennel, and cumin are combined into a single tea formulation,
their effects become stronger because of synergy between different phytochemicals.

5.2 Digestive Health

One of the most common uses of coriander, fennel, and cumin tea is for improving digestion.
o Coriander contains linalool which stimulates digestive enzymes and reduces bloating.
o Fennel acts as a natural carminative, relieving gas, colic, and stomach cramps.

e Cumin increases bile secretion, improves fat digestion, and enhances nutrient absorption.
Regular use of this tea helps prevent indigestion, acidity, constipation, and abdominal discomfort.
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5.3 Metabolism and Weight Management

This herbal tea improves metabolism by enhancing fat breakdown and reducing cholesterol absorption.
e Coriander helps lower LDL cholesterol and triglycerides.
e Cumin has been shown in clinical studies to support weight loss and fat reduction.

e Fennel reduces appetite by controlling hunger hormones and also supports liver metabolism.
Thus, the tea may be useful as a natural aid in obesity and metabolic syndrome management.

5.4 Antioxidant and Anti-Inflammatory Effects

Oxidative stress and chronic inflammation are the root causes of many lifestyle diseases such as diabetes,
cardiovascular disorders, and liver disease.

o Flavonoids and phenolic acids in coriander, fennel, and cumin neutralize free radicals.

e Anethole from fennel and cuminaldehyde from cumin reduce inflammatory responses.
This antioxidant—anti-inflammatory combination makes the tea helpful in slowing down aging,
preventing cell damage, and protecting organs from chronic disease.

5.5 Antidiabetic Properties

Studies show that coriander, fennel, and cumin seeds regulate blood sugar levels by:
o Enhancing insulin sensitivity.
e Reducing glucose absorption in the intestine.

e Protecting pancreatic beta-cells from oxidative damage.
Drinking this herbal tea may lower fasting blood glucose and post-meal sugar spikes, making it
beneficial for type 2 diabetes management.

5.6 Cardiovascular Health

The tea supports heart health through multiple mechanisms:
e Coriander reduces total cholesterol and LDL while increasing HDL.
e Cumin lowers blood triglycerides and improves circulation.

o Fennel has vasodilatory effects that may reduce blood pressure.
Thus, this herbal tea can help prevent atherosclerosis, hypertension, and other cardiovascular
risks.

5.7 Antimicrobial and Immunity-Boosting Effects

The essential oils of coriander, fennel, and cumin exhibit antibacterial, antifungal, and antiviral activities.
They inhibit the growth of harmful microbes in the gut, improving gut immunity. Additionally, antioxidants
strengthen the body’s natural defense system, reducing the risk of infections.

5.8 Hepatoprotective Effects

The liver plays a central role in metabolism. Coriander, fennel, and cumin tea protects the liver by:
o Preventing fat accumulation in the liver.
e Reducing oxidative stress.

e Supporting detoxification enzymes.
This makes the tea useful in conditions like fatty liver disease and toxin-induced liver injury.
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5.9 Hormonal Balance and Women’s Health

Fennel seeds contain phytoestrogens that help in balancing female hormones. The tea is traditionally used to:

Regulate menstrual cycles.
Reduce premenstrual discomfort.

Support lactation in breastfeeding mothers.
In combination with coriander and cumin, it provides a natural option for women’s reproductive
health.

5.10 Overall Wellness and Daily Use

Beyond specific therapeutic effects, this herbal tea offers general wellness benefits such as:

JAAFR2511212 Journal of Advance and Future Research (www.jaafr.org)

Relieving stress due to calming essential oils.
Supporting hydration and detoxification.

Acting as a caffeine-free alternative to regular tea and coftee.
Because of its safety and natural properties, it can be consumed daily as a functional beverage for
overall health promotion.

6. Conclusion

Herbal teas have gained global importance as safe, natural, and effective functional beverages that not
only refresh the body but also contribute to health and wellness. The formulation of herbal green tea
using coriander, fennel, and cumin seeds brings together three time-tested medicinal spices, each
known for its unique therapeutic actions in traditional medicine as well as modern pharmacological
research.

The phytochemical richness of these seeds—such as linalool from coriander, anethole from fennel, and
cuminaldehyde from cumin—forms the foundation of their health benefits. These compounds are
responsible for antioxidant, anti-inflammatory, antimicrobial, digestive, lipid-lowering, and
antidiabetic properties. When blended in the form of herbal tea, they work synergistically to promote
healthy metabolism, regulate digestion, improve cardiovascular functions, and protect the liver.
Scientific studies support the role of coriander in lowering cholesterol and blood glucose, fennel in
relieving gastrointestinal discomfort and balancing hormones, and cumin in enhancing fat metabolism
and reducing oxidative stress. Together, these effects highlight the potential of such a tea to act as a
functional health beverage for preventing and managing lifestyle-related disorders such as obesity,
diabetes, metabolic syndrome, and cardiovascular diseases.

Another important advantage is that this herbal tea is caffeine-free, making it suitable for all age groups
and for regular, long-term consumption without side effects. It also serves as a natural alternative to
synthetic supplements, aligning well with the global shift towards herbal, sustainable, and preventive
healthcare practices.

In conclusion, the formulation of herbal green tea from coriander, fennel, and cumin seeds represents a
scientifically sound and traditionally accepted approach to health promotion. With proper
standardization, phytochemical validation, and clinical evaluation, this herbal tea could be developed
into a valuable nutraceutical product. It holds promise not only as a daily wellness beverage but also as
an adjunct therapy for individuals at risk of metabolic and chronic diseases. Future research should focus
on dose optimization, large-scale clinical trials, and modern product development techniques to
establish its therapeutic effectiveness and market potential.
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