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Abstract 

Echinacea, an herbal remedy with a rich history rooted in traditional medicine, has captured the attention of 

researchers, health enthusiasts, and individuals seeking natural approaches to wellness. This review aims to 

delve into the captivating nature of Echinacea by examining its historical significance, scientific evidence 

supporting its effectiveness, diverse perspectives and personal anecdotes, recommended usage guidelines, 

precautions, and potential side effects. Through an overview of research studies, it becomes evident that 

Echinacea possesses a range of potential benefits. These include its antiviral and immunomodulatory 

properties, anti-inflammatory effects, wound healing capabilities, and potential in preventing and treating upper 

respiratory tract infections. Furthermore, studies suggest its potential anti-cancer effects and protection against 

oxidative stress. The review highlights the different forms of Echinacea products available, including tinctures, 

capsules and tablets, topical creams and gels, teas, and herbal extracts, with dosage recommendations and usage 

guidelines provided for each form. Precautions and potential side effects are also discussed to ensure informed 

decision-making and safe usage. In addition to scientific evidence, the captivating nature of Echinacea is 

enhanced by the inclusion of positive testimonials and personal anecdotes, demonstrating the impact it has had 

on individuals' lives. These stories offer a human touch, providing a glimpse into the personal experiences and 

perspectives of those who have benefited from Echinacea. Ultimately, this review encourages readers to 

explore Echinacea for themselves, approaching it with an open mind and combining scientific evidence with 

personal experiences. It acknowledges the potential of Echinacea to contribute to one's health and well-being 

while emphasizing the importance of an individualized approach to wellness. In conclusion, Echinacea's 

captivating nature lies in its historical significance, scientific evidence, diverse perspectives, and potential 

benefits. As readers delve into the world of Echinacea, they are invited to embrace curiosity, open-mindedness, 

and the beauty of nature's healing treasures, fostering a holistic approach to well-being. 
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Introduction 

The utilization of plants or plant parts as food has 

been crucial for the survival of birds, animals, and 

humans. Throughout history, various plant 

components such as roots, stems, leaves, flowers, 

and fruits have been used by the animal kingdom 

for sustenance. Humans, being the most developed 

species on Earth, have not only relied on plants as 

a source of food but also recognized their potential 

in treating ailments. Ancient texts like the Rigveda, 

Yajurveda, Atharvaveda, Charak Samhita, and 

Sushrut Samhita have described the use of plants 

for medicinal purposes1. 

In recent times, extensive research has been 

conducted to identify the active chemical 

constituents of plants and their medicinal 

properties. Traditional uses of plants have provided 

valuable insights into their potential applications 

for specific diseases. Advanced scientific 

techniques have been employed over the past five 

decades to investigate the medicinal properties of 

plants, leading to the discovery of various 

therapeutic properties such as anticancer, 

antibacterial, antifungal, antidiabetic, antioxidant, 

hepatoprotective, hemolytic, larvicidal, and anti-

inflammatory activities2 

Echinacea, commonly known as Purple 

Coneflower, is a perennial plant that belongs to the 

daisy family (Asteraceae). It is native to North 

America and has been widely used in traditional 

medicine for its potential health benefits. The most 

utilized species are Echinacea purpurea, Echinacea 

angustifolia, and Echinacea pallida. 

The plant is characterized by its distinctive purple, 

daisy-like flowers with prominent cone-shaped 

centers. The flowers, leaves, and roots of Echinacea 

are often harvested for medicinal purposes. 

Echinacea extracts are known for their purported 

immune-enhancing properties and are commonly 

used as dietary supplements to support immune 

system function and help alleviate symptoms of 

common colds and respiratory infections. 

Numerous studies have investigated the efficacy of 

Echinacea in enhancing immune function and 

reducing the duration and severity of cold 

symptoms. While some research suggests potential 

benefits, the overall evidence remains mixed, with 

studies yielding conflicting results. Additional 

research is needed to establish the precise 

mechanisms of action and therapeutic effects of 

Echinacea. 

Echinacea, or Purple Coneflower, is a popular 

medicinal plant known for its potential immune-

enhancing properties. It has a long history of 

traditional use and is widely available as a dietary 

supplement. However, further scientific research is 

necessary to fully understand its effectiveness and 

mechanisms of action. 

 

Importance of conducting a captivating review: 

Conducting a captivating review on Echinacea 

plants holds significant importance. Such a review 

would highlight key aspects like the morphology, 

phytochemistry, traditional uses, and medicinal 

applications of Echinacea. By captivating readers, 

it sparks interest in further investigating and 

developing the plant's active constituents. This 

review is a valuable resource, shedding light on 

Echinacea's potential benefits and paving the way 

for advancements in its understanding and 

utilization. 

 

Taxonomical classification: The taxonomical 

classification of Echinacea plants is given in Table 

1: 

 

Kingdom Plantae 

Division Magnoliophyta 

Class Magnoliopsida 

Order Asterales 

Family Asteraceae 

Subfamily Asteroideae 

Tribe Heliantheae 

Genus Echinacea 

 

Vernacular names: 

Geographical 

Location 

Vernacular Names 

North 

America 

Purple Coneflower, American 

Coneflower, Black Sampson, 

Kansas Snakeroot 

Europe Purple Coneflower, Hedgehog 

Coneflower 

Africa Purple Coneflower 

Asia Purple Coneflower, Eastern 

Purple Coneflower, Pale Purple 

Coneflower 

Australia Purple Coneflower, Narrow-

Leaved Coneflower 

New Zealand Purple Coneflower, Narrow-

Leaved Coneflower 

 

Visual Appeal: Echinacea plants are known for 

their visually appealing flowers. Here are some 

general descriptions: 

• Purple Coneflower (Echinacea purpurea): 

This North American native species features 

vibrant purple petals radiating from a raised, 

spiky cone-shaped center. The contrasting 

colors and textures create an eye-catching 

display. [3] 



Unforgettable Impressions: A Captivating Review Of Echinacea (Purple Coneflower)  Section A-Review paper 

 

Eur. Chem. Bull. 2023, 12(Special Issue 10), 2408 – 2428                                  2410 

• Hedgehog Coneflower (Echinacea pallida): 

Found in Europe, this species exhibits elegant 

pale pink to purple flowers with drooping petals 

and a distinctive cone-shaped center. The 

blooms have a delicate and charming 

appearance. [4] 

• Pale Purple Coneflower (Echinacea pallida): 

Also known as Eastern Purple Coneflower, this 

Asian species showcases pale pink to purple 

petals surrounding a prominent spiky cone. Its 

subtle and graceful beauty adds an ethereal 

touch to gardens. [5] 

• Narrow-Leaved Coneflower (Echinacea 

angustifolia): Found in Australia and New 

Zealand, this species displays slender, narrow 

petals in shades of purple. The petals encircle a 

cone-shaped center, contributing to a refined 

and elegant floral arrangement. [5] 

 

GEOGRAPHICAL DISTRIBUTION: 

Echinacea angustifolia, commonly known as 

narrow-leaved purple coneflower, is an herbaceous 

perennial plant that is native to North America. It 

has a relatively limited geographical distribution 

and is primarily found in the central and western 

regions of the United States and some parts of 

Canada. 

• In the United States, Echinacea angustifolia 

can be found in states such as Kansas, Nebraska, 

Oklahoma, Texas, South Dakota, and Colorado. 

It is especially prevalent in the central Great 

Plains region. The plant thrives in dry prairies, 

open woodlands, and sandy areas, often 

growing in rocky or gravelly soil. 

• In Canada, Echinacea angustifolia occurs in 

certain provinces, including Alberta, 

Saskatchewan, and Manitoba. It may be found 

in similar habitats as in the United States, such 

as prairies and open areas with well-drained 

soil. 

• Echinacea Angustifolia is known for its 

adaptability to harsh environmental conditions. 

It can tolerate drought and extreme 

temperatures, which contributes to its survival 

in the arid regions where it is found. The plant 

has a deep taproot that allows it to access water 

from lower soil depths, aiding its resilience in 

dry climates. [7-11] 

 

BOTANICAL DESCRIPTION: Echinacea 

Angustifolia is a perennial herbaceous plant that 

belongs to the Asteraceae family. It is characterized 

by its distinctive narrow leaves and showy purple 

coneflowers. Here is a detailed botanical 

description of Echinacea Angustifolia: 

• Stem: Echinacea Angustifolia typically has a 

single, erect stem that grows to a height of about 

30 to 90 centimetres (12 to 36 inches). The stem 

is sturdy, branching near the top, and covered 

with fine hairs. 

• Leaves: The leaves of Echinacea angustifolia 

are narrow and lance-shaped, giving rise to its 

common name "narrow-leaved purple 

coneflower." The leaves are alternate and have 

a rough texture. They are typically 7 to 20 

centimetres (2.8 to 8 inches) long and 1 to 3 

centimetres (0.4 to 1.2 inches) wide. 

• Flowers: The flowers of Echinacea angustifolia 

are solitary and borne on long stalks. They are 

large, showy, and have a cone-shaped center 

surrounded by ray florets. The petals are usually 

purple or pink, but occasionally white. The 

flowers bloom from early to mid-summer, 

attracting pollinators such as bees and 

butterflies. 

• Inflorescence: The inflorescence of Echinacea 

angustifolia is a composite head or capitulum. 

The central cone-shaped structure, known as the 

receptacle, is composed of numerous tiny 

individual flowers called disc florets. 

Surrounding the cone are ray florets, which are 

sterile and have elongated petals that radiate 

outward. 

• Fruits: After pollination, Echinacea 

angustifolia produces dry fruits called achenes. 

Each achene contains a single seed and is 

topped with a crown of bristles or pappus. These 

bristles aid in seed dispersal by wind. [11- 15] 

 

ETHNOBOTANICAL INFORMATION: 

Echinacea angustifolia has a rich history of 

traditional use among Native American tribes, who 

valued it for its medicinal properties. The plant was 

widely utilized for various purposes, including 

treating infections, wounds, and respiratory 

ailments. Here is some ethnobotanical information 

on Echinacea Angustifolia: 

•  Traditional Medicinal Uses: Native 

American tribes, such as the Plains Indians, 

used Echinacea angustifolia for centuries as a 

medicinal herb. It was commonly employed as 

a remedy for conditions such as colds, coughs, 

sore throats, toothaches, and snakebites. The 

plant was also used topically to treat wounds, 

burns, and insect bites. Additionally, it was used 

for general immune support and to alleviate 

symptoms of fevers and infections. 

• Infusion and Poultices: Indigenous cultures 

prepared infusions or teas from the roots and 

aerial parts of Echinacea Angustifolia. These 

infusions were consumed or used as a wash for 
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various ailments. Poultices made from mashed 

or chewed plant material were applied 

externally to wounds and inflamed areas. 

• Ceremonial and Ritualistic Uses: Echinacea 

Angustifolia held spiritual significance among 

some Native American tribes. It was used in 

purification rituals, as an offering to the spirits, 

and in sweat lodge ceremonies. 

• Other Uses: Apart from its medicinal 

applications, Echinacea angustifolia had 

practical uses as well. Some tribes utilized the 

plant's tough stems for weaving baskets, while 

the roots were sometimes chewed for their mild 

anesthetic properties. [16-18] 

 

Description of Echinacea's vibrant purple 

petals: Echinacea angustifolia, commonly known 

as narrow-leaved purple coneflower, is renowned 

for its vibrant purple petals that add beauty to its 

overall appearance. The petals play a significant 

role in attracting pollinators and contribute to the 

plant's ornamental value. Here is a description of 

Echinacea angustifolia's vibrant purple petals: 

• Petal Color: The petals of Echinacea 

angustifolia are typically a striking shade of 

purple. The purple color can vary in intensity, 

ranging from deep purple to lighter shades with 

hints of pink. Occasionally, white or pale pink 

petals can also be observed. 

• Petal Shape and Structure: The petals of 

Echinacea angustifolia are elongated and 

narrow. Each petal is flat, with a slightly 

recurved or reflexed tip. The petals radiate 

outward from the central cone-shaped structure, 

creating a pleasing and eye-catching display. 

• Petal Arrangement: Echinacea angustifolia 

has ray florets that form the outermost layer of 

the flower head. These ray florets are the petals 

that are visible and contribute to the 

characteristic appearance of the coneflower. 

The number of petals can vary, typically 

ranging from 10 to 20, surrounding the cone in 

a circular or slightly drooping arrangement. 

• Petal Texture: The petals of Echinacea 

angustifolia have a velvety texture, giving them 

a soft and delicate feel. The velvety surface adds 

to the visual appeal and tactile interest of the 

flower. 

• Petal Size: The size of the petals can vary, but 

they are generally about 2 to 5 centimetres (0.8 

to 2 inches) long and 1 to 2 centimetres (0.4 to 

0.8 inches) wide. The elongated shape of the 

petals contributes to the characteristic spiky 

appearance of the flower head. [19- 21] 

 

Impact of its unique cone-shaped center: One of 

the distinctive features of Echinacea angustifolia is 

its unique cone-shaped center, which holds great 

significance both aesthetically and functionally. 

The cone-shaped center, known as the receptacle, 

plays a crucial role in attracting pollinators, aiding 

in seed production, and contributing to the overall 

appeal of the plant. Here is an exploration of the 

impact of Echinacea angustifolia's cone-shaped 

center: 

• Pollinator Attraction: The cone-shaped center 

of Echinacea angustifolia acts as a prominent 

visual cue to attract pollinators, particularly 

bees and butterflies. The vibrant colors and 

conspicuous structure of the cone make it easily 

recognizable and appealing to these insects. 

Pollinators are attracted to the center and access 

the nectar and pollen-rich florets, aiding in 

cross-pollination and facilitating the plant's 

reproductive process. 

• Seed Production: The cone-shaped center of 

Echinacea angustifolia serves as a platform for 

the numerous tiny individual flowers known as 

disc florets. Each disc floret contains a 

reproductive structure, including stamens and 

pistils. Successful pollination of these florets 

results in the formation of seeds within the 

cone-shaped receptacle. The cone provides 

protection and support for the developing seeds 

until they are ready for dispersal. 

• Visual Appeal: The cone-shaped center of 

Echinacea angustifolia adds visual interest and 

attractiveness to the overall appearance of the 

flower. The contrast between the cone and the 

surrounding vibrant petals creates a visually 

striking display. The cone's structural integrity 

and symmetry contribute to the plant's 

ornamental value, making it a popular choice in 

gardens and landscapes. [19-22] 

 

Illustrations to enhance the visual appeal: 

 
(Image Source: Google [168]) 

 

PHYTOCHEMISTRY: Echinacea Angustifolia 

is known for its rich phytochemical composition, 

which contributes to its medicinal properties. The 

plant contains a variety of compounds, including 

phenolic acids, alkyl amides, polysaccharides, 
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flavonoids, and essential oils. These 

phytochemicals are believed to be responsible for 

the plant's immunomodulatory, anti-inflammatory, 

and antioxidant effects. Here is an overview of the 

phytochemistry of Echinacea Angustifolia: 

1. Alkylamides: Alkamides are a class of 

compounds found in Echinacea species, 

including Echinacea Angustifolia. The 

following are some of the primary Alkamides 

found in E. angustifolia [130]: 

• Dodeca-2E,4E,8Z, 10Z-tetradic acid isobutyl 

amide: This is one of the most abundant and 

biologically active Alkamides in E. 

Angustifolia 

 

 
(Image Source: PubChem [127]) 

 

• Undeca-2E-ene-8,10-diynoic acid isobutyl 

amide: This is another Alkamides present in 

Echinacea species. 

 

 
(Image Source: PubChem [128]) 

 

• Dodeca-2E,4E-dienoic acid isobutyl amide: 

This Alkamides is also found in Echinacea 

species. 

 

 
(Image Source: PubChem [129] ) 

 

2. Polysaccharides: Polysaccharides are a broad 

class of carbohydrates composed of long chains of 

monosaccharide units. The specific structure and 

composition of polysaccharides can vary widely 

depending on the plant source and extraction 

method. In Echinacea Angustifolia, one of the main 

polysaccharides is known as arabinogalactan, a 

large molecule made up of arabinose and galactose 

units. 

• Arabinogalactan: This is a biologically active 

polysaccharide that is found in many plants but 

is particularly abundant in Echinacea species.   

Here's a simplified representative structure of an 

arabinogalactan [132]: 

 
(Image Source: Wikipedia [131]) 

 

3. Caffeic Acid Derivatives: Flavonoids, 

Echinacea angustifolia contains several caffeic 

acid derivatives, which are a group of phenolic 

compounds with various biological activities. 

The two most well-studied caffeic acid 

derivatives in Echinacea species are Cichoric 

acid and echinacoside [135,136]. 

• Cichoric Acid: This compound has antioxidant 

properties and is found in all Echinacea species, 

although its concentration can vary depending 

on the specific species and plant part. 
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(Image Source: PubChem [133]) 

 

• Echinacoside: This compound is also an 

antioxidant and is particularly abundant in 

Echinacea angustifolia and Echinacea pallida. 

 

 
(Image Source: PubChem [134]) 

 

4. Flavonoids:  Echinacea angustifolia contains a 

variety of flavonoids, which are a group of plant 

metabolites thought to provide health benefits 

through cell signalling pathways and antioxidant 

effects. Here are two of the key flavonoids found in 

E. angustifolia [139-140]: 

• Quercetin: This is a flavanol, one of the six 

subclasses of flavonoid compounds. It is found 

in a variety of foods and has been linked with a 

variety of health benefits, including potential 

anticancer, anti-inflammatory, and antiviral 

activities. 

 

 
(Image Source: PubChem [137]) 

 

• Kaempferol: This is another type of flavanol 

found in many fruits, vegetables, and plants, 

including E. Angustifolia. Kaempferol has been 

studied for its potential antioxidant and anti-

inflammatory properties. 

  

 
(Image Source: PubChem [138]) 

 

5. Essential Oils: Essential oils are complex 

mixtures of volatile compounds that are 

responsible for the aroma of plants. The 

composition of essential oils can vary widely 

depending on the plant species, growth conditions, 

time of harvest, and extraction method [23-25, 

144]. In Echinacea Angustifolia, the composition 

of the essential oil has not been studied as 

extensively as in some other medicinal plants. 

However, some compounds that have been 

identified in the essential oil of E. angustifolia 

include: 

• Bornyl Acetate: This compound has a pine-like 

aroma and is found in many essential oils.  

 

 
(Image Source: PubChem [141]) 

 

• Beta-Caryophyllene: This is a sesquiterpene 

that is commonly found in essential oils and is 

known for its spicy aroma. 

 

 
(Image Source: PubChem [142]) 

 

• Germacrene D: This is another sesquiterpene 

that is found in many essential oils. 
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(Image Source: PubChem [143]) 

 

PHARMACOLOGICAL ACTIVITIES [23-29]: 

The pharmacological activities of Echinacea 

angustifolia are given: 

 

a) Immunomodulatory Activity:   Echinacea 

Angustifolia is a medicinal herb native to North 

America and is traditionally used by Native 

Americans for a wide range of conditions, 

including wounds, infections, and snake bites. 

Today, it's best known for its 

immunomodulatory properties and is 

commonly used to prevent and treat the 

common cold, flu, and other infections. The 

primary active compounds in E. angustifolia 

that are thought to contribute to its 

immunomodulatory properties include 

Alkamides, polysaccharides, caffeic acid 

derivatives, and glycoproteins. 

• Alkamides: These compounds have been 

shown to have immune-enhancing effects. They 

stimulate the activity of macrophages, a type of 

white blood cell that engulfs and digests cellular 

debris, foreign substances, microbes, and cancer 

cells in response to inflammation. 

• Polysaccharides: These complex 

carbohydrates can stimulate the immune system 

by enhancing the activity of different kinds of 

white blood cells and promoting the production 

of cytokines, which are chemicals that help the 

cells of the immune system communicate and 

coordinate an immune response. 

• Caffeic Acid Derivatives: These compounds, 

especially echinacoside and Cichoric acid have 

antioxidant activity and may also contribute to 

the immune-stimulating properties of E. 

angustifolia. 

• Glycoproteins: Glycoproteins like echinacea 

from Echinacea have been shown to stimulate 

the production of hyaluronic acid, which may 

help prevent the spread of infectious agents in 

the body. 

 

Despite these immunomodulatory effects, the 

clinical effectiveness of Echinacea is still debated. 

While some studies show that it can help reduce the 

severity and duration of common colds, other 

studies find no benefit. This may be due to the 

variability in the quality and composition of 

Echinacea products. The part of the plant used 

(flowers, stems, leaves, or roots), the species of 

Echinacea, and the method of preparation can all 

affect the levels of the active compounds in the 

product. (112- 120) 

 

S. 

No 

Key studies highlighting the immunomodulatory activity of E. angustifolia Ref. 

1 This book chapter discusses the chemical constituents of Echinacea species and their role in 

immunomodulation. The author gives an overview of various studies showing the activation of 

macrophages, natural killer cells, and cytokine production by Echinacea extracts. 

121 

2    The author reviews several studies on the use of Echinacea in medicine, including its 

immunostimulatory effects. The review provides a comprehensive understanding of 

Echinacea's immunomodulatory activity. 

122 

3 This clinical trial demonstrated the effectiveness of Echinacea in treating common cold 

symptoms, providing further evidence for its immunomodulatory activity 

123 

4    This paper investigates the immunomodulatory effects of three Echinacea species including 

E. angustifolia. The authors conclude that Echinacea enhances both innate and adaptive 

immune responses. 

124 

5 This review explains how DNA micro-arrays can be used to study the effect of herbal medicines 

on gene expression, including Echinacea's effect on genes involved in the immune response. 

125 

6 This study provides evidence for the antimicrobial and anti-inflammatory activities of E. 

angustifolia, supporting its immunomodulatory role. 

126 

 

b). Anti-inflammatory Activity:  Several key active 

compounds in Echinacea angustifolia have been 

identified as contributing to its anti-inflammatory 

properties, including Alkamides, polysaccharides, 

and caffeic acid derivatives. Here are references 

providing information about each: 

• Alkamides:    These compounds have shown anti-

inflammatory effects and are also implicated in 
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modulating the immune response. Some of the 

Alkamides found in E. angustifolia are thought to 

interact with the cannabinoid receptor type 2 

(CB2), which plays a role in mediating 

inflammation [145]. 

•  Polysaccharides: Polysaccharides in E. 

angustifolia can stimulate the immune system and 

have been shown to possess anti-inflammatory 

properties [146]. 

• Caffeic Acid Derivatives: Caffeic acid 

derivatives such as Cichoric acid and 

echinacoside found in E. angustifolia are known 

for their antioxidant activity and are believed to 

contribute to the anti-inflammatory properties of 

E. angustifolia [147]. 

 

S. 

No 

Key studies highlighting the anti-inflammatory activity of E. angustifolia Ref. 

1 Echinacea Angustifolia, known for its immunomodulatory effects, also has demonstrated anti-

inflammatory activity. This characteristic is mostly attributed to its polysaccharides, alkyl 

amides, and caffeic acid derivatives. Here are several studies and reviews highlighting this 

aspect: 

148 

2     This critical review discusses various medicinal properties of Echinacea, including its anti-

inflammatory effects. The author details multiple studies and the bioactive compounds 

responsible for this property. 

149 

3 This paper reports on Echinacea's anti-inflammatory properties, suggesting that its anti-

inflammatory effects may be mediated by suppressing pro-inflammatory cytokine production. 

150 

4 The authors investigate the specific compounds (Alkamides) in Echinacea, emphasizing their 

role in the plant's anti-inflammatory effects. 

151 

5 Although focused on E. purpurea, this study highlights the anti-inflammatory effects of 

Echinacea species, explaining that they could reduce inflammation by acting on specific 

cytokines. 

152 

6     This study discusses Echinacea's Alkylamides and their anti-inflammatory effects mediated 

through their interaction with the cannabinoid type 2 receptor, offering a novel pathway for 

Echinacea's effects. 

153 

 

c). Antioxidant Activity:  Echinacea angustifolia 

contains several compounds that have been 

identified for their antioxidant activity, including 

flavonoids, caffeic acid derivatives, and 

polysaccharides. 

• Flavonoids: Flavonoids are a large family of 

polyphenolic compounds that have been 

identified for their potent antioxidant properties. 

E. angustifolia contains several flavonoids 

including quercetin and kaempferol. 

• Caffeic Acid Derivatives:  Caffeic acid 

derivatives like Cichoric acid and echinacoside 

found in E. angustifolia have been shown to 

have antioxidant activity. 

• Polysaccharides: Although often considered 

for their immunomodulatory activity, 

polysaccharides from E. angustifolia have also 

been linked to antioxidant effects. 

 

Sno. Key studies highlighting the anti-Oxidant activity of E. angustifolia Ref. 

1 This study investigates the antioxidant activity of E. angustifolia, among other species. The 

authors found that the extract showed free-radical scavenging activity and reduced lipid 

oxidation. 

154 

2 This paper analyses the phenolic compounds of different Echinacea species and tests their free-

radical scavenging activity. The authors found that E. angustifolia root samples contained the 

highest concentration of phenolic compounds and displayed the highest antioxidant activity. 

155 

3 Even though the study mainly focuses on E. purpurea, it provides insights into the mechanisms 

of Echinacea's antioxidative effects that are potentially applicable to E. angustifolia as well. 

156 

4   The authors investigate how environmental factors influence the production of antioxidant 

compounds in plants. While the focus is on Sambucus nigra, this study provides useful insights 

into plant antioxidant compounds in general. 

157 

d). Antimicrobial Activity:   Echinacea 

angustifolia has been traditionally used for its 

antimicrobial properties. Its active compounds, 

such as Alkamides and polysaccharides, are 

thought to contribute to these effects. Here are the 
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references providing information about these 

compounds: 

• Alkamides:    Alkamides are one of the most 

active groups of compounds in Echinacea. 

Some Alkamides have been shown to exhibit 

antimicrobial activity, likely by disrupting 

microbial cell membranes or inhibiting 

enzymes critical to the pathogens. 

• Polysaccharides:    Polysaccharides from 

Echinacea may have antimicrobial activity, 

potentially due to their effects on the immune 

system, such as activating macrophages, which 

can then clear pathogens from the body. 

• Caffeic Acid Derivatives:    These compounds, 

particularly Cichoric acid, and echinacoside, 

may also contribute to the antimicrobial 

properties of Echinacea [158- 162]. 

 

e). Anticancer Activity: The potential anti-cancer 

activity of Echinacea angustifolia is thought to be 

primarily due to two groups of compounds: 

Alkamides and polysaccharides. These compounds 

may interact with the immune system in a way that 

could potentially inhibit the growth and spread of 

cancer cells. Here are references providing 

information about these compounds: 

• Alkamides:    Alkamides can bind to 

cannabinoid type 2 (CB2) receptors, which are 

expressed in various types of cancer. By 

interacting with these receptors, Alkamides may 

influence cell signalling pathways that regulate 

the growth and death of cancer cells. 

• Polysaccharides: Polysaccharides, particularly 

arabinogalactans, have been shown to stimulate 

the activity of natural killer cells and 

macrophages, which play key roles in the body's 

defence against cancer [163-165].  

 

f). Antidiabetic Activity:  Echinacea angustifolia 

has been studied for its potential antidiabetic 

properties, though this area of research is less 

developed than studies on its immunomodulatory 

and antimicrobial properties. Nonetheless, a few 

components of E. angustifolia have been suggested 

to contribute to potential antidiabetic effects: 

• Alkamides:    Alkamides, especially dodeca-

2E,4E,8Z, and 10Z-tetradic isobutyl 

amidemide, have been shown in animal studies 

to have insulinotropic effects, which may have 

implications for blood glucose control and 

diabetes management. 

• Polysaccharides:    Some polysaccharides, such 

as inulin, a type of dietary fibres found in E. 

angustifolia and many other plants, can have a 

regulating effect on blood sugar levels, 

potentially contributing to anti-diabetic effects 

[166-167] 

 

Historical Significance: Echinacea angustifolia 

has a rich historical significance, particularly 

within Native American cultures. Indigenous tribes 

of North America, such as the Plains Indians, have 

long used Echinacea angustifolia for its medicinal 

properties. Here is a brief overview of the historical 

significance of Echinacea Angustifolia: 

A. Indigenous uses of Echinacea by Native 

American tribes:  Echinacea angustifolia has 

been an important plant in the traditional 

medicine systems of various Native American 

tribes. Indigenous tribes throughout North 

America have utilized Echinacea for its 

medicinal properties. Here are some examples 

of the indigenous uses of Echinacea by Native 

American tribes: 

• Plains Indians: Native American tribes of the 

Great Plains, such as the Lakota and Cheyenne, 

used Echinacea angustifolia for various 

medicinal purposes. It was commonly used to 

treat infections, including wounds, sore throats, 

and toothaches. The plant was also used to 

alleviate respiratory ailments, such as coughs 

and colds. 

• Pawnee Tribe: The Pawnee tribe considered 

Echinacea angustifolia a sacred herb and used it 

extensively in their traditional medicine. It was 

used for its immune-stimulating properties and 

as a general health tonic. Echinacea was also 

used to treat snakebites and as a remedy for 

various skin conditions. 

• Native American Herbalism: Echinacea 

Angustifolia played a significant role in Native 

American herbalism. It was often used as a 

broad-spectrum medicinal herb to boost the 

immune system, promote overall wellness, and 

support healing processes. Native American 

healers and medicine people employed 

Echinacea for various ailments and considered 

it an important plant ally. [30-32] 

 

B. Traditional herbal medicine applications: 

Echinacea angustifolia has been used in 

traditional herbal medicine for centuries. It has 

been highly regarded for its therapeutic 

properties and has been employed for various 

applications. Here are some examples of the 

traditional herbal medicine applications of 

Echinacea Angustifolia: 

• Immune Support: Echinacea angustifolia has 

traditionally been used as an immune system 

booster. It is believed to enhance the body's 

natural defence mechanisms and promote 

overall immune health. 
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• Cold and Flu Relief: Echinacea angustifolia 

has been used to alleviate symptoms associated 

with colds, flu, and respiratory infections. It is 

commonly used to reduce the severity and 

duration of these ailments. 

• Wound Healing: Echinacea angustifolia has 

been applied topically to promote wound 

healing. It is believed to have antibacterial and 

anti-inflammatory properties, aiding in the 

healing process. 

• Inflammation and Pain Relief: Echinacea 

angustifolia has been used to relieve 

inflammation and pain associated with various 

conditions, such as arthritis, headaches, and 

toothaches. 

• General Wellness Tonic: Echinacea 

angustifolia has been employed as a general 

health tonic to improve overall well-being and 

vitality. [23,33-34] 

 

 

 

Brief exploration of its journey to mainstream 

popularity: 

Echinacea Angustifolia, also known as narrow-

leaved coneflower, has experienced a remarkable 

journey from its traditional use by Native American 

tribes to its mainstream popularity in modern times. 

Here is a brief exploration of its journey: 

• Native American Use: Echinacea angustifolia 

has a long history of traditional use by Native 

American tribes for its medicinal properties. 

The indigenous knowledge and use of the plant 

caught the attention of European settlers and 

explorers. 

• Influence on Eclectic Medicine: In the 19th 

century, Echinacea Angustifolia gained 

recognition among Eclectic physicians, who 

embraced various herbal remedies. Eclectic 

medicine, a system of healthcare popular in the 

United States during that time, incorporated 

Echinacea angustifolia as a therapeutic herb. 

• Research and Popularization: In the late 19th 

and early 20th centuries, researchers and 

physicians began studying Echinacea 

angustifolia to understand its medicinal 

properties. This research contributed to its 

growing popularity and acceptance in 

mainstream healthcare. 

• Modern Herbal Medicine: Echinacea 

Angustifolia became widely popularized as a 

herbal remedy in the late 20th century, 

particularly for its immune-boosting and cold-

fighting properties. It gained recognition as a 

common supplement and herbal remedy in 

health food stores and pharmacies. 

• Commercialization and Global Demand: 

With increasing popularity, Echinacea 

Angustifolia cultivation and commercialization 

expanded. It became an important herb in the 

herbal industry, meeting the growing global 

demand for natural remedies. [23, 33-35] 

 

Scientific Evidence 

A. Overview of research studies supporting Echinacea's effectiveness  

S.No. Research Study Ref. 

1 Antiviral and immunomodulatory activities of Echinacea species 36  

2 Effects of Echinaforce® treatment on ex vivo-stimulated blood cells 37 

3 Echinacea in the prevention of induced rhinovirus colds: a meta-analysis 38 

4 Evaluation of echinacea for the prevention and treatment of the common cold: 

a meta-analysis 

39 

5 Anti-inflammatory and immunomodulating properties of Echinacea extracts 40 

6 Echinacea purpurea extract induces apoptosis in human colon cancer cells 41 

7 Echinacea angustifolia extract attenuates influenza A virus replication in human 

nasal epithelial cells 

42 

8 Echinacea purpurea extract enhances the expression of immune-related genes 

in human dendritic cells 

43 

9 Echinacea purpurea supplementation improves airway epithelial barrier 

function in mice exposed to cigarette smoke 

44 

10 Echinacea purpurea extract alleviates oxidative stress and inflammation in 

diabetic mice 

45 

11 Echinacea purpurea extract protects against UVB-induced skin damage and 

photoaging 

46 

12 Echinacea purpurea extract inhibits herpes simplex virus type 1 replication in 

human corneal epithelial cells 

47 

13 Echinacea purpurea extract modulates the immune response in mice with 

systemic candidiasis 

48 
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14 Echinacea angustifolia extract reduces respiratory syncytial virus replication in 

vitro 

49 

15 Echinacea purpurea extract attenuates inflammatory response in human dermal 

fibroblasts 

50 

16 Echinacea purpurea extract protects against oxidative stress-induced 

neurotoxicity 

51 

17 Echinacea purpurea extract inhibits tumor growth and metastasis in a mouse 

model of breast cancer 

52 

18 Echinacea purpurea extract enhances wound healing in diabetic mice 53 

 

B. Key findings and notable discoveries:  

No. Key Findings  Ref. 

1 Immune-Modulating Effects 54,55 

2 Anti-Inflammatory Properties 56,57 

3 Antiviral Activity 58,59,60 

4 Wound Healing 61,62 

5 Prevention and Treatment of Upper Respiratory Tract Infections 63,64 

6 Anti-Cancer Effects 65,66 

7 Protection against Oxidative Stress 67,68 

 

C. Controversies or limitations:  

S. No Controversy or Limitation Ref. 

1 Lack of consistent evidence on Echinacea's efficacy in preventing the common cold 69 

2 Controversy over the optimal dosage and formulation of Echinacea 70 

3 Variation in Echinacea species and preparation methods leading to inconsistent study results 71 

4 Limited evidence supporting the effectiveness of Echinacea in preventing or treating upper 

respiratory tract infections 

72 

5 Possible herb-drug interactions with Echinacea 73 

6 Limited evidence on the long-term safety of Echinacea 74 

7 Controversy over Echinacea's effectiveness in treating viral infections other than the 

common cold 

75 

8 Lack of standardization in Echinacea products 76 

9 Potential allergic reactions to Echinacea 77 

10 Insufficient evidence on the efficacy of Echinacea in children 78 

11 Controversial findings regarding Echinacea's immune-modulating properties 79 

12 Limited evidence on the safety and effectiveness of Echinacea during pregnancy 80 

13 Controversy over Echinacea's effectiveness in immune system stimulation 81 

14 Inconsistencies in the results of clinical trials on Echinacea 82 

15 Controversy over the mechanism of action of Echinacea 83 

 

D. Practical Applications: 

S. No Practical Applications  Ref. 

1 Use of Echinacea supplements to support immune system function 84 

2 Incorporation of Echinacea in natural cold and flu remedies 85 

3 Use of Echinacea topically for wound healing and skin conditions 86 

4 Potential use of Echinacea in the prevention of upper respiratory tract infections 87 

5 Incorporation of Echinacea in complementary cancer therapies 88 

6 Use of Echinacea in managing inflammatory conditions 89 

 

Different forms of Echinacea products (90- 

106): Different forms of Echinacea products, 

including teas and supplements, are available in the 

market. These forms vary in their preparation, 

administration, and composition. Here is a brief 

overview of the different forms of Echinacea 

products: 

• Teas: Echinacea teas are made by steeping 

dried Echinacea plant material (leaves, flowers, 

or roots) in hot water. They are commonly 



Unforgettable Impressions: A Captivating Review Of Echinacea (Purple Coneflower)  Section A-Review paper 

 

Eur. Chem. Bull. 2023, 12(Special Issue 10), 2408 – 2428                                  2419 

consumed for their potential immune-boosting 

properties. Echinacea teas are available as pre-

packaged tea bags or loose dried herbs that can 

be brewed at home. 

•  Liquid Extracts: Liquid extracts of Echinacea 

are concentrated forms of the plant obtained 

through various extraction methods. These 

extracts are typically taken orally by adding 

them to water or other beverages. They offer a 

convenient way to consume Echinacea and are 

available in different strengths and 

formulations. 

• Capsules and Tablets: Echinacea is also 

available in the form of capsules or tablets. 

These products contain powdered Echinacea 

plant material or standardized extracts. 

Capsules and tablets offer a precise dosage and 

are commonly used for immune support and 

prevention of respiratory infections. 

•  Tinctures: Echinacea tinctures are alcohol-

based extracts of the plant. They are typically 

administered orally by diluting the tincture in 

water or juice. Tinctures are known for their 

long shelf life and ease of use. 

• Topical Preparations: Echinacea is sometimes 

used topically in the form of creams, gels, or 

ointments. These preparations are applied 

directly to the skin to support wound healing, 

reduce inflammation, or provide relief from skin 

conditions. 

• Syrups: Echinacea syrups are liquid 

formulations that usually contain a combination 

of Echinacea extracts, other herbal ingredients, 

and sweeteners. They are commonly used for 

immune support and may be particularly 

suitable for children or individuals who prefer a 

more palatable form. 

• Chewing Tablets and Lozenges: Echinacea 

chewing tablets or lozenges are designed to be 

dissolved or chewed in the mouth. They often 

combine Echinacea extracts with additional 

ingredients like vitamin C or zinc. These 

products are frequently used for their potential 

throat-soothing and immune-supportive effects. 

• Powders: Echinacea powders are finely ground 

forms of plant material or extracts. They can be 

added to foods, beverages, or smoothies, 

offering a versatile way to incorporate 

Echinacea into your diet. 

• Combination Formulas: Echinacea products 

may also be available in combination with other 

herbs, vitamins, or minerals. These formulas are 

often marketed for specific health benefits, such 

as immune support, respiratory health, or 

overall wellness. 

• Tinctures: Echinacea tinctures are 

concentrated liquid extracts of the herb. They 

are typically made by soaking Echinacea plant 

material in a mixture of alcohol and water. 

Tinctures are known for their long shelf life and 

ease of use. They can be taken orally by adding 

them to water or other beverages. 

• Capsules and Tablets: Echinacea capsules and 

tablets are convenient forms of the herb. They 

contain powdered Echinacea extracts or dried 

plant material in a compact form. Capsules and 

tablets offer standardized dosages and are easy 

to swallow. They are commonly used for 

immune support and general wellness. 

• Topical Creams and Gels: Echinacea is also 

available in topical formulations, such as 

creams, gels, or ointments. These products are 

applied directly to the skin and may contain 

Echinacea extracts along with other beneficial 

ingredients. Topical Echinacea products are 

commonly used for skin health, wound healing, 

or as natural skincare remedies. 

• Teas: Echinacea teas are made by steeping 

Echinacea plant material in hot water. They can 

be prepared using dried Echinacea leaves, 

flowers, or roots. Echinacea teas are popular for 

their soothing and immune-supportive 

properties. They are often consumed for their 

therapeutic effects and as a comforting 

beverage. 

• Herbal Extracts: Echinacea herbal extracts are 

concentrated liquid preparations that contain 

active compounds from the herb. These extracts 

are typically made using a solvent, such as 

alcohol or glycerine, to extract the beneficial 

constituents of Echinacea. They offer a potent 

and convenient way to incorporate Echinacea 

into your daily routine. 

 

Recommended dosage and usage guidelines:  

Form of Echinacea 

Product 

Recommended Dosage Usage Guidelines Ref. 

Tinctures 1-2 mL diluted in water Take 2-3 times per day, diluted in water 107 

Capsules and 

Tablets 

300-500 mg Take 2-3 times per day 108 

Topical Creams 

and Gels 

Apply a thin layer as needed Apply to the affected area as needed, and 

massage until fully absorbed 

109 
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Teas 1-2 teaspoons of dried 

Echinacea plant material 

Steep in 8 ounces of hot water for 10-15 

minutes, drink 2-3 times per day 

110  

Herbal Extracts A few drops to 1-2 mL Take 2-3 times per day, diluted in water 111 

 

Precautions or potential side effects to be aware of:  

S.no Precautions/Potential Side Effects Reference 

1 Allergic reactions 107 

2 Gastrointestinal upset 108 

3 Headache 107 

4 Dizziness 107 

5 Nausea and vomiting 108 

6 Rash or skin irritation 109 

7 Interactions with medications 107 

8 Immune system stimulation 107 

 

Conclusion 

A. Recap of key points discussed in the review: 

In this review, we explored various aspects of 

Echinacea, a popular medicinal plant known for 

its potential health benefits. Here is a recap of 

the key points discussed: 

• Botanical Description: Echinacea is a 

flowering plant characterized by its vibrant 

purple petals and cone-shaped center. 

• Ethnobotanical Information: Echinacea has a 

long history of traditional use by Native 

American tribes for various medicinal purposes. 

• Phytochemistry: Echinacea contains several 

bioactive compounds, including Alkamides, 

polysaccharides, flavonoids, and phenolic 

acids, which contribute to its medicinal 

properties. 

• Pharmacological Activities: Echinacea has 

been studied for its antiviral, 

immunomodulatory, anti-inflammatory, wound 

healing, and anti-cancer effects, among others. 

• Historical Significance: Echinacea has been 

valued for centuries for its medicinal properties 

and was popularized by early settlers in North 

America. 

• Indigenous Uses: Native American tribes used 

Echinacea for conditions such as infections, 

colds, sore throat, and wounds. 

• Traditional Herbal Medicine Applications: 

Echinacea has been used in traditional herbal 

medicine for immune support, respiratory 

infections, and skin conditions. 

• Journey to Mainstream Popularity: 

Echinacea gained mainstream popularity in the 

20th century as a natural remedy for various 

ailments. 

• Scientific Evidence: Numerous research 

studies support the effectiveness of Echinacea 

in areas such as immune support, cold 

prevention, anti-inflammatory effects, and 

wound healing. 

• Controversies and Limitations: There are 

ongoing debates and limitations regarding the 

efficacy and standardized dosing of Echinacea 

products. 

• Practical Applications: Echinacea is available 

in various forms, including teas, supplements, 

tinctures, capsules, and topical products. 

•  Recommended Dosage and Usage 

Guidelines: Dosages and usage guidelines vary 

depending on the form of the Echinacea 

product, and it is important to follow the 

instructions provided by manufacturers or 

healthcare professionals. 

• Precautions and Side Effects: While generally 

considered safe, Echinacea may cause allergic 

reactions or interact with certain medications. It 

is advisable to consult a healthcare professional 

before use. 

• Compilation of Positive Testimonials: There 

are anecdotal reports of individuals who have 

experienced positive outcomes from using 

Echinacea for immune support, colds, and other 

conditions. 

• Consideration of Diverse Perspectives: It is 

important to consider diverse perspectives and 

experiences when discussing the benefits and 

effects of Echinacea, as individual responses 

may vary. 

• These key points provide an overview of the 

various aspects of Echinacea, including its 

botanical description, traditional uses, scientific 

evidence, practical applications, and 

considerations. 

 

B. Final thoughts on the captivating nature of 

this herbal remedy: In conclusion, Echinacea 

stands as a captivating herbal remedy with its 

rich history, scientific support, and versatile 

applications. Its long-standing use and 

traditional significance have piqued curiosity 

and interest, driving extensive research to 
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uncover its potential benefits. The scientific 

evidence suggests its effectiveness in various 

areas, such as immune support, anti-

inflammatory properties, and wound healing, 

among others. 

 

What makes Echinacea captivating is not only its 

potential therapeutic effects but also the diverse 

perspectives and personal anecdotes shared by 

individuals who have experienced its benefits 

firsthand. These stories provide a human touch, 

showcasing the impact Echinacea has had on 

individuals' lives and contributing to the growing 

body of knowledge surrounding this herbal 

remedy. 

As with any natural remedy, it is essential to 

approach Echinacea with an open mind, combining 

scientific evidence with personal experiences. 

While it may not be a magical cure-all, Echinacea 

offers a natural and holistic approach to wellness 

that can be integrated into one's lifestyle. 

By delving into the captivating nature of 

Echinacea, one can appreciate its potential and 

consider incorporating it into their health and 

wellness journey. Whether it's exploring its 

immune-supporting properties, embracing its anti-

inflammatory benefits, or simply enjoying the 

ritual of preparing Echinacea tea, this herbal 

remedy has the potential to add depth and richness 

to one's approach to well-being. 

Ultimately, the captivating nature of Echinacea lies 

in its ability to bridge the gap between tradition and 

modern science, offering a glimpse into the natural 

world's potential to support our health and vitality. 

As we continue to explore the wonders of 

Echinacea and other herbal remedies, let us 

embrace curiosity, open-mindedness, and the 

beauty of nature's healing treasures. 
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