
43 

International Journal of Botany Studies 

www.botanyjournals.com 

ISSN: 2455-541X 

Received: 18-05-2024, Accepted: 06-06-2024, Published: 28-06-2024 

Volume 9, Issue 6, 2024, Page No. 43-47 

 

Phytochemical and anatomical studies on some taxa of family (Asclepiadaceae) 

Sachin Rajaram Bhangare, S B Shisode 

Department of Botany, L. V. H. Arts, Commerce and Science College, Panchavati, Nashik, Maharashtra, India 
 

 

 

 

Abstract 

Phytochemical and anatomical studies are essential for understanding the medicinal properties and ecological adaptations of 

plant species. This research focused on three taxa from the family Asclepiadaceae: Calotropis gigantea, Calotropis procera, 

and Asclepias curassavica. Phytochemical analysis revealed the presence of alkaloids, flavonoids, saponins, tannins, and 

terpenoids in varying concentrations across different plant parts. Anatomical studies provided insights into leaf epidermal 

characteristics, stomatal density, and vascular bundle arrangement. For example, Calotropis gigantea exhibited a high 

concentration of alkaloids and flavonoids in its leaves, while Calotropis procera demonstrated a significant presence of 

saponins in its roots. Anatomically, Asclepias curassavica displayed specialized structures such as trichomes and glandular 

hairs on its leaves. These findings contribute to our understanding of the medicinal and ecological significance of these taxa 

within the family Asclepiadaceae. Further research is warranted to explore the pharmacological activities and ecological roles 

of the identified bioactive compounds and anatomical features. 
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Introduction 

The family Asclepiadaceae comprises a diverse group of 

plants known for their ecological significance and medicinal 

properties. Among the notable taxa within this family are 

Calotropis gigantea, Calotropis procera, and Asclepias 

curassavica, which have been traditionally used in various 

indigenous medicinal systems. These plants exhibit a wide 

range of phytochemical constituents and anatomical 

adaptations that contribute to their pharmacological 

activities and ecological roles. However, despite their 

importance, comprehensive studies focusing on both 

phytochemical and anatomical aspects of these taxa are 

limited. Therefore, this research aims to conduct 

phytochemical and anatomical studies on Calotropis 

gigantea, Calotropis procera, and Asclepias curassavica to 

elucidate their medicinal properties and ecological 

adaptations. By exploring the phytochemical composition 

and anatomical features of these plants, valuable insights 

can be gained into their potential pharmacological activities 

and ecological significance. This research contributes to the 

broader understanding of plant diversity within the 

Asclepiadaceae family and provides a foundation for further 

investigations into their medicinal, ecological, and 

conservation implications. 

 

Calotropis Gignetia 

 

 
 

Fig 1: CalotropisGignetia Plant 



International Journal of Botany Studies www.botanyjournals.com 

44 

Calotropisgigantean, commonly known as giant milkweed 

or crown flower, is a species of flowering plant in the family 

Apocynaceae. It is native to Southeast Asia and tropical 

Africa but has been introduced to various other regions 

worldwide due to its ornamental value and medicinal 

properties. Calotropis gigantea is a large shrub or small tree 

that typically grows up to 4 meters in height. It has broad, 

lance-shaped leaves and clusters of attractive, star-shaped 

flowers that range in color from white to purple. The plant is 

well-known for its milky latex, which contains several 

bioactive compounds with potential medicinal properties. In 

traditional medicine, various parts of Calotropis gigantea, 

including the roots, leaves, and flowers, have been used to 

treat a range of ailments, including skin diseases, respiratory 

disorders, and gastrointestinal problems. Phytochemical 

studies have revealed the presence of diverse secondary 

metabolites in Calotropis gigantea, including alkaloids, 

flavonoids, terpenoids, and cardiac glycosides. These 

compounds exhibit various pharmacological activities, such 

as anti-inflammatory, antimicrobial, antidiabetic, and 

anticancer properties. Additionally, anatomical studies have 

shown that Calotropis gigantea possesses specialized 

structures, such as latex vessels and sclerenchyma fibers, 

which contribute to its ecological adaptations and defence 

mechanisms against herbivores. Overall, Calotropis gigantea 

is a fascinating plant species with significant ecological, 

medicinal, and pharmacological importance. 

 

Calotropis Procera 

 

 
 

Fig 2: CalotropisProcera Plant 

 

Calotropisprocera, commonly known as apple of Sodom or 

Sodom apple, is a species of flowering plant in the family 

Apocynaceae. Native to North Africa, the Middle East, and 

tropical regions of Asia, it is a drought-resistant shrub or 

small tree known for its adaptability to arid environments. 

Calotropis procera typically grows up to 5 meters in height 

and has thick, fleshy leaves and large, showy flowers that 

range in colour from white to pink or purple. The plant 

produces distinctive, balloon-like fruits filled with seeds 

embedded in silky fibers, which aid in wind dispersal. 

Despite its name, the fruits are toxic to humans and 

livestock if ingested. In traditional medicine, various parts 

of Calotropis procera, including the latex, leaves, and roots, 

have been used to treat a variety of ailments, including skin 

diseases, fevers, and gastrointestinal disorders. 

Phytochemical studies have identified a wide range of 

bioactive compounds in Calotropis procera, including 

alkaloids, flavonoids, cardiac glycosides, and terpenoids. 

These compounds exhibit diverse pharmacological 

activities, such as anti-inflammatory, antimicrobial, 

antidiabetic, and analgesic properties. Anatomical studies 

have revealed unique adaptations in Calotropis procera to its 

harsh ecological niche, such as thick cuticles, sunken 

stomata, and extensive root systems capable of accessing 

deep groundwater reserves. These anatomical features 

contribute to the plant's ability to survive and thrive in arid 

environments with limited water availability. Overall, 

Calotropis procera is a fascinating plant species with 

ecological significance and potential medicinal value. 

 

Asclepias Curassavica 

 

 
 

Fig 3: AsclepiasCurassavica Plant 

 

Asclepiascurassavica, commonly known as tropical 

milkweed or blood flower, is a species of flowering plant in 

the milkweed family, Asclepiadaceae. Native to the 

American tropics, including regions of Mexico, Central 

America, and South America, it is widely cultivated as an 

ornamental plant and serves as a valuable nectar source for 

pollinators, particularly butterflies. Asclepias curassavica is 

an herbaceous perennial that typically grows to heights of 1 

to 3 feet. It features clusters of vibrant orange, red, or 

yellow flowers arranged in umbels atop tall stems. The 

plant's leaves are opposite, narrow, and lance-shaped, and 

its stems contain a milky sap characteristic of plants in the 

Asclepias genus. In addition to its ornamental value, 

Asclepias curassavica plays a vital role in supporting native 

insect populations, particularly monarch butterflies. The 

plant serves as a host for monarch caterpillars, which feed 

exclusively on milkweed foliage. As a result, maintaining 
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populations of Asclepias curassavica and other milkweed 

species is crucial for the conservation of monarch 

butterflies, whose populations have declined in recent years 

due to habitat loss and other factors. Phytochemical studies 

have identified various bioactive compounds in Asclepias 

curassavica, including cardiac glycosides, alkaloids, 

flavonoids, and terpenoids. These compounds have been 

investigated for their potential pharmacological properties, 

including anticancer, antimicrobial, and anti-inflammatory 

effects. Additionally, the latex of Asclepias curassavica has 

been used in traditional medicine for its purgative and 

emetic properties, although caution is advised due to its 

toxicity. Anatomical studies have revealed adaptations in 

Asclepias curassavica to its environment, including 

specialized structures to attract pollinators, such as the 

intricate floral morphology and nectar-producing glands. 

The plant's root system is also well-developed, allowing it to 

anchor firmly in the soil and access water and nutrients. 

Overall, Asclepias curassavica is a visually striking plant 

species with ecological significance and potential medicinal 

value. Its role as a host plant for monarch butterflies 

highlights the importance of conserving milkweed species 

for biodiversity and ecosystem health. 

 

Review of Literature 

The literature review encompasses a wide range of studies 

on phytochemical and anatomical aspects of plants 

belonging to the family Asclepiadaceae, including Asclepias 

curassavica, Calotropis procera, and Calotropis gigantea. 

Abere and Onwukaeme (2012) [1] conducted a 

pharmacognostic evaluation of Secamoneafzelii, providing 

insights into the medicinal potential of plants within the 

Asclepiadaceae family. Austin (2008) [3] reviewed 

Hemidesmusindicus, highlighting its pharmacological 

properties and traditional uses. Similarly, Bawra et al. 

(2010) [5] explored the medicinal properties of 

Leptadeniareticulata, emphasizing its importance in 

traditional medicine. Carvalho et al. (2017) [6] investigated 

the leaf morph anatomy of Araujia and Morrenia, 

contributing to the understanding of plant taxonomy and 

phylogeny within the Asclepiadoideae subfamily. El Sayed 

et al. (2012) [7] conducted macro- and micromorphological 

studies on an unidentified plant species, shedding light on 

its anatomical features and taxonomic classification. Gupta 

et al. (2010) [9] provided a comprehensive overview of 

Tylophoraindica, discussing its phyto-pharmacological 

properties and potential medicinal applications. Kirtikar and 

Basu (1935) [11] compiled information on Indian medicinal 

plants, serving as a valuable resource for researchers and 

practitioners in the field of ethnobotany. Maiti et al. (2018) 
[12] conducted histological evaluations of Calotropis 

gigantea, examining the anatomical features of its leaves, 

roots, and stems. Mammen et al. (2012) [13] investigated the 

anatomy and pharmacognosy of Leptadeniareticulata, 

providing insights into its medicinal properties and potential 

therapeutic applications. Martin and Glover (2007) [14] 

discussed functional aspects of cell patterning in aerial 

epidermis, contributing to our understanding of plant 

development and morphogenesis. Leptadeniareticulata, 

highlighting its botanical, agronomical, phytochemical, 

pharmacological, and biotechnological aspects. Puri (2003) 
[17] discussed the concept of Rasayana in Ayurveda, 

focusing on herbs for longevity and rejuvenation. Robles-

Zepeda et al. (2009) [18] investigated glandular trichomes in 

Montanoatomentosa, elucidating their chemical profile and 

distribution. Saralla et al. (2012) [20] established 

pharmacognostic standards for Pentatropiscapensis, aiding 

in the diagnosis and quality control of medicinal plants. 

 

Research Methodology 

The research methodology conducted for phytochemical and 

anatomical studies on the taxa of the family Asclepiadaceae, 

specifically focusing on Calotropis gigantea, Calotropis 

procera, and Asclepias curassavica, involved several key 

steps. Initially, plant samples of each species were collected 

from their natural habitats and authenticated by taxonomic 

experts. The collected plant materials were then prepared for 

phytochemical analysis by drying, grinding, and extraction 

using suitable solvents. Phytochemical screening was 

carried out to identify the presence of various secondary 

metabolites such as alkaloids, flavonoids, tannins, phenols, 

saponins, and terpenoids using standard qualitative tests. 

Additionally, anatomical studies were conducted to examine 

the microscopic features of the plant tissues, including 

leaves, stems, and roots. Thin sections of plant tissues were 

prepared using microtome techniques and stained with 

suitable dyes for microscopic examination. The anatomical 

features observed under the microscope, including the 

arrangement of cells, types of tissues, presence of 

specialized structures such as trichomes and stomata, and 

vascular patterns, were documented. The phytochemical and 

anatomical data obtained from the study were analyzed and 

interpreted to provide insights into the chemical 

composition and structural characteristics of the selected 

plant species within the family Asclepiadaceae. This 

comprehensive approach aimed to contribute to the 

understanding of the pharmacological potential and 

taxonomic significance of these plants in traditional 

medicine and botanical research. 

 

 
 

Fig 4: An overview of the Research Methodology 

 

Results and Discussion 

Phytochemical and anatomical studies were conducted on 

three taxa belonging to the family Asclepiadaceae: 

Calotropis gigantea, Calotropis procera, and Asclepias 
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curassavica. The phytochemical analysis revealed the 

presence of various bioactive compounds in the different 

plant parts of each species. Table 1 summarizes the results 

of the phytochemical analysis, highlighting the presence of 

alkaloids, flavonoids, saponins, tannins, and terpenoids in 

varying concentrations. Anatomical studies were also 

performed to examine the microscopic characteristics of the 

leaves, stems, and roots of each species. Table 2 presents the 

anatomical features observed in the studied plant parts, 

including leaf epidermal characteristics, stomatal density, 

and arrangement of vascular bundles. Calotropis gigantea 

exhibited a high concentration of alkaloids and flavonoids in 

its leaves, while terpenoids were predominantly found in the 

stems. Anatomically, the leaves of C. gigantea showed a 

thick cuticle and a high density of stomata on the abaxial 

surface, indicating adaptation to arid environments. In 

contrast, Calotropis procera demonstrated a significant 

presence of saponins in its roots, suggesting potential 

medicinal properties.  

Anatomical analysis revealed the presence of lignified 

xylem vessels in the stems of C. procera, which may 

contribute to its structural integrity and drought tolerance. 

Asclepias curassavica exhibited a rich diversity of 

secondary metabolites, including tannins and alkaloids, 

across all plant parts. Anatomically, the leaves of A. 

curassavica displayed specialized structures such as 

trichomes and glandular hairs, which could serve defensive 

or adaptive functions. Overall, the phytochemical and 

anatomical studies provide valuable insights into the  

medicinal and ecological significance of these taxa within 

the family Asclepiadaceae. Further research is warranted to 

explore the pharmacological activities and ecological roles 

of the bioactive compounds identified, as well as to 

elucidate the adaptive significance of the observed 

anatomical features. 

 

 
 

Fig 5: Phytochemical Analysis of Calotropis Gigantea, Calotropis 

Procera and Asclepias Curassavica 

 

 
 

Fig 6: Anatomical Analysis of CalotropisGigantea, 

CalotropisProcera and AsclepiasCurassavica 

 
Table 1: Photochemical Analysis of Calotropis Gigantea, Calotropis Procera and Asclepias Curassavica 

 

Phytochemical Constituents Calotropis Gigantea Calotropis Procera Asclepias Curassavica 

Alkaloids High Moderate High 

Flavonoids High Low High 

Saponins Moderate High Low 

Tannins Low Low Moderate 

Terpenoids Moderate Low Moderate 

 
Table 2: Anatomical Analysis of Calotropis Gigantea, Calotropis 

Procera and Asclepias Curassavica 
 

Anatomical 

Features 

Calotropis 

Gigantea 

Calotropis 

Procera 

Asclepias 

Curassavica 

Leaf Epidermal 

Characteristics 

Thick cuticle, 

high stomatal 

density 

(abaxial 

surface) 

Moderate 

cuticle, 

moderate 

stomatal 

density 

(both surfaces) 

Glandular hair, 

trichomes, low 

stomatal density 

(both surfaces) 

Stomatal Density High Moderate Low 

Vascular Bundle 

Arrangement 
Collateral Bicollateral collateral 

 

Conclusion 

The phytochemical and anatomical studies conducted on the 

taxa Calotropis gigantea, Calotropis procera, and Asclepias 

curassavica from the family Asclepiadaceae provide 

valuable insights into their medicinal properties and 

ecological adaptations. The presence of diverse 

phytochemical constituents such as alkaloids, flavonoids, 

saponins, tannins, and terpenoids indicates the potential 

pharmacological significance of these plants. Furthermore, 

anatomical features including leaf epidermal characteristics, 

stomatal density, and vascular bundle arrangement offer 

insights into their adaptation to different environmental  

conditions. The specialized structures observed in Asclepias 

curassavica, such as trichomes and glandular hairs, suggest 

adaptations for defence mechanisms and ecological 

interactions. Overall, these findings contribute to our 

understanding of the biological diversity and ecological 

roles of plants within the Asclepiadaceae family. Further 

research focusing on the pharmacological activities, 

ecological interactions, and conservation implications of 

these taxa is essential for their sustainable utilization and 

conservation. 
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