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ABSTRACT

Calotropis procera (Aiton) R. Br. is flowering desert plant species. C. procera is a broad leaves, evergreen shrub of
the milk weed family. C. procera is playing a positive economic and ecological role in the conditions of aridity. The
seedling growth ability of C. procera found well adapted in dry climatic conditions. The different parts (leaves, fruits,
flower, bark, stem, whole part) of C. procera used for the treatment of diarrhea, malaria, cancer, jaundice, rheumatism,
fever, diabetes, and many skin disease problems traditionally since long period of human beings. C. procera also utilized
for fodder, fuel, phytoremediation and synthesis of nanoparticles.

The published research article data was searched from different electronic engines English databases likewise,
Google, Google Scholar, NIH (National Library of Medicine), Conbio (Society for Conservation of Biology), PubMed
and science direct.

The goal of this review was to search and analyze the research articles available covering period of 1981-2024 on
C. procera. The C. procera is playing helping role in balancing the desert ecosystem due to its better adaptation potential
to such diverse climatic conditions. Many researchers have reported that the change of climatic conditions, scarcity of
water and indiscriminate discharge of various types of toxic pollutants, overgrazing, and some natural activities
responsible for the main reason of decline of this plant species since last couple of decades very rapidly. The present
review findings would be helpful for conservation groups, ecologist, nongovernmental organizations, and governmental
sectors, researchers, land manager, environmental manager and field management, industrial sectors and pharmaceutical

sectors are working on this aspect at regional and international levels.

Keywords: alkaloids; biodiversity; climate change; ecology; essential oils; grazing; latex; phytochemicals; pollution;
revegetation; richness; seedling

1. Introduction

C. procera is multipurpose ever green shrub and commonly known as giant milk weed. C. procera is a
member of the family Apocynaceae and prefer to grow successfully in arid and semiarid at global level include,
Brazil, Middle East, Saudi Arabia, India, Pakistan and some parts of Africa. The beneficial use of C. procera
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comprised on the fiber production, phytoremediation, biofuel and synthesis of nanoparticles. The
ethnobotanical studies on C. procera was reported from cholistan desert of Punjab and federally administrated
tribal areas in Pakistan!!!. Similarly, Eisikowitch?! examined the different morphoecological aspects of C.
procera. The synthesis of gold nanoparticles from the aqueous extract of C. procera latex was determined™.

C. procera traditionally used in medicinal systems for the cure of various ailments such as asthma, cough,
cancer, diarrhea, dysentery jaundice, malaria, wound healing, and skin related diseases by native across North
Africa, Middle East Asia, and South-East Asial*>). The usefulness of latex in terms of the mechanism of action
of the compound with some clinical trials was obtained®. However, latexes of different plants exhibit diverse
activities against invaders!’l. The latex of the Calotropis plant contains compounds that possess anti-
inflammatory properties, permanent endothelial cell injury!®®. Similarly, Abebe and Emire!'” used to
manufacture of fresh cheese using east African C. procera leaves extract crude enzyme as milk coagulant.

However, in recent years the growth and distribution of C. procera is under threats due to human and
expansion of industrial and agricultural areas. Furthermore, natural disturbances as wind storm, salt
concentrations, global warming and changes in temperature regime are the additionally contributing key
factors on the growth and habitat of C. procera. Therefore, the main objectives of this review was obtained
from the published literature on the ethnobotanical properties of C. procera. The findings would be also helpful
in understanding the use of C. procera in industrial sectors. This study will guide researchers working for the
improvement of vegetative cover for the fields of food science, herbal medicine, and pharmaceuticals.

2. Materials and method

This review contains more than 200 references with emphasis on the ethno botanical potential on C.
procera. The information related to topic was gathered from scientific published data with the help of searching
different English online data bases electronic search engines likewise, Google, Google Scholar, NIH (National
Library of Medicine), Conbio (Society for Conservation of Biology), PubMed, Scopus, Web of Science,
springer open, springer link, and science direct. AMA style of reference citation in alphabetical order was
selected. The key words as alkaloids; biodiversity; biodegradability; climate change, diversity; ecology;
grazing; invasive species; latex; medicinal plants; natural recovery; phytochemicals; plant community;
pollution; revegetation; richness; salt; seeding; species composition were used.

3. Botanical description — distribution

C. procera a latex bearing plant species found in the arid and semi-arid
region of the world and has the capability of tolerance to drought, salinity, high
temperature and drier parts of the tropical and subtropical areas also
successfully. The botanical, ecological, pharmacological, and physicochemical
properties of C. procera was examined extensively around the world by plant
researchers (Table 1-4).

Additionally, C. procera is evergreen, a Petro crop, which implies that it
is capable of producing biofuel promising candidate for biogas production
(Padmaja et al., 2009).
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Table 1. Botanical description of Caloropis procera.

Picture of Calotropis procera (Calotrope) taken from the Malir Hault bus stop,
Karachi, Pakistan.
Description: desert plant

Owner: (Author): Muhammad Shafiq Ph.D.

Botanical classification

Common name

Traditional use

Inflorescences

Leaves

Fruit

Flower

Seeds

Environmental potential

Propagation — seed dispersal

Distribution

Habitat

Invaded species

Biomass yield
Bioenergy / fossil fuel
Habit

Miscellaneous uses

Weed — biological control

References: [11-24],

Apocynaceae>Asclepiadaceae>Calotropis>Calotropis procera Ait.

Apple of Sodom, Indian milkweed Aak (Hindi). Akonda in

(Bengali). Aak or Madar in Hindi.

(English),

The seed oil used for the treatment of inflammation. Its flowers offered for worshipping Lord
Shiva, a Hindu God. Local application produces an intense inflammatory response and its latex
contain plenty of pharmacologically active compounds. It is medicinal plant has been cultivated
in for the production of fibres.

Terminal and extra-axillary, each with subumbelliform clusters of flowers.
Leaves 5-15 x 1.8-10 cm, young leaves covered with white cottony tomentum.
6.5-9.5 x 3-5.1 cm, large bladdery ‘pod’ greyish-green in colour.

Flowering all the year round.

Seeds ovate and 6-8 mm long.

It thrives on poor soils.

The tree seeds freely, and natural regeneration is common.

Algeria, Egypt, Morocco, Ethiopia, Sudan, Somalia, Kenya, Tanzania, Nigeria, South West
Asia (India, Pakistan, Afghanistan, Iran, Nepal) Arab world (Iraq, Arabia, Oman, Yemen and
Jordan) and common in the Middle East and Thailand and Vietnam.

A weed along degraded roadsides, waste areas, near inland watercourses, coastal sand dunes,
grasslands, open woodlands and pastures.

Its unnatural expansion has been witnessed in the regions of South America, the Caribbean
Islands, Australia, Mexico, and several Pacific Islands.

4.47 and 13.74 kg/plant.

Stem of the plant achieved a biogas yield of 17,744 + 12 mL.

This upright xerophytic shrub that can grows upto a height of 6 m and above.

It is cultivated for the production of fibres, intensive energy, petro plant (biogas), liquid fuel.

Bionomics and damage potential of fruit fly Dacus persicus (Diptera: Tephritidae): a

prospective biological control agent of C. procera.

3.1. Renewable sources of energy and potential as petro crop

The latex bearing plants C. procera as a petro crop has a potential of renewable sources of energy. The

different parts or whole parts of C. procera showed the variable level of elemental composition, liquid fuels,
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hydrocarbons, crude protein and ash!?>!. The biomass of C. procera was made to assess the biogas potential for
energy production on wet basis before and after digestion in Chad 6],

3.2. Bioremediation of heavy metals from contaminated environment

The environmental contamination due to addition of heavy metals causing a serious health risk to living
organism. The plants are alternatives to remove pollutants from the contaminated environment. In this context,
C. procera was identified as a good example of removal of heavy metals from contaminated soils in Urban
North Central India®”!, In another studies, C. procera and Citrullus colocynthis showed a better potential of
bioaccumulation of heavy metals 2%%1. C. procera recorded helpful for crude oil removal®°l.

3.3. A biotic stress toxicity and tolerance to salts and pollutants

C. procera reported drought, salinity and salt tolerance and water stresses in plant species?®'-%!. The latex
peptidases of C. procera was used as an alternative to treatment of toxic sodium sulfide pollutant during
dehairing of leather®®. The pollution induced toxicological changes in physiology, defence system and
biochemical characteristics of C. procera®”). The accumulation of airborne particulate matter, toxic heavy

38,39

metals pollution by C. procera in the environment of urbanized areas were observed?®**), The tolerance

capacity of C. procera for the detoxification of hexavalent chromium, nickel, and lead was also investigated*”..

4. Bioactive compounds and biological activities

Plants are green resources of many bioactive compounds and play an important role in many biological
activities (Table 2). The survey data showed the presence of lignans, terpenes, and coumarins, phenolic acids
of phytochemicals in leaves and latex of C. procera. The common biological activities and phytochemical
mainly includes on the phenolic, antioxidant, anti-inflammatory, antitumoral, hypoglycemic, gastric protective,

anti-microbial, insecticide, anti-fungal, anti-parasitic and antiradical™!-4],

Table 2. Identification of Phytochemical compounds from Calotropis procera.

Elements Chemical compounds Reference

The composition contains a large amount of inorganic material such as (471

Calotropis cork
21.5 % of ash.

Root bark Norditerpenic ester and pentacyclic triterpenoids [48]

Leaves, stem, bark and Carbon contents varied from 38.5% to 44.9%. [49]

whole plant

Plant Phenolics as potential antioxidant therapeutic agents. (301
Whole plant Polyphenolic compounds (51
Flowers Cytotoxicity and polyphenolic content activities. 1521

Isolated protease from the latex of C. procera by an aqueous two-phase (331

system (ATPS) using Polyethylene glycol (PEG 1000, 2000 and 3000) at a

concentration of 12, 15, and 18% (w/w) with salts (NH4)2SO4, K2HPO4
protease from the latex

and MgSO4) at a concentration of 14, 17, and 20% (w/w). The results showed

the highest protease recovery (74.6%) was found in the PEG-rich phase of

the system (p<0.05), comprising of 18% PEG 1000 and 14% MgSO4.

Root bark New ursane type triterpenes. [54]
Plant extract The isolation of four flavonoid glycosides. [53]
Aqueous root extract. The total phenol and flavonoid contents. [56]

4
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Whole plant

Root barks

Root bark

Root

Plant material

Seed fiber

Fruits, flowers, leaves
from Saudi Arabia

The ethanolic leaf extracts
Whole plant

The whole plant material
The fresh and healthy
branches

Leaves and bark

Root bark

Whole plant

Aqueous leaf extract

all the plant parts extracts

Essential oil composition from Iran.
Proceraside A, a new cardiac glycoside.
Calotroposides H-N.

Acyclic diterpenic constituents.

Traditionally used for its digestive and anti-asthmatic effects.
Characterization of nanocelluloses isolated from Ushar.
isolation ~ of  lignan  7'-methoxy-3'-O-demethyl-tanegool-9-O-3-d-
glucopyranoside.

The fatty, palmitic, linoleic and amino acid.
Phenolic contents.

Aldehydes, ketones, organic acids, phenols and alcohols.

The chemical profiles of the essential oils (Eos) from both ecospecies of
Saudi Arabia and Egypt.

Pharmaceutical potential and phenolics profiling.

dihydroquercetin glycoside isolated.

Soluble laticifer proteins.

Rich in phenols and flavonoids.

Tannins, alkaloids, flavonoids, phenols, glycosides.

[57]

[58]

[59]

[60]

[61]

[62]

[63]

[64]

[65]

[66]

[67]

[68]

[69]

[70]

[71]

[72]

Table 2. (Continued).

4.1. Phytochemical profile

The identification of phytochemical constituent, biological activities and isolation of essential oil, total

73-80

phenols as the active constituents from C. procera was isolated by different researchers!”*%% and plant

hydrocarbons®!l,

4.2. Allelopathic and insecticidal potential

The allelopathic potential of C. procera (giant milk weed) on weeds, growth of Brassica oleracea var.
botrytis (broccoli) and inhibition of some plant species was noted ¥>%3, The allelopathic activity of C. procera
was also tested against different weeds such as Bidens pilosa (Spanish needle) and Dactyloctenium aegyptium
— (crowfoot grass) and Portulaca oleracea (Pigweed) and Chenopodium murale (Salt green)®. The aqueous
extracts from C. procera showed the insecticidal potentialities against (Melon lady bird beetle)
Henosepilachna elaterii Rossi!®,

4.3. Antimicrobial potential against fungal and bacterial

The C. procera plant extract was against selected pathogenic microorganisms was reported by

86-921 The leaves extract of C. procera with various concentrations (1%, 2.5%, 4%, 5.5% and 7%)

researchers!
showed their antifungal potential against Macrophomina phaseolina (Tassi) Goid on an important pulse crop,
Mung bean®]. The essential oils treatment from C. procera was examined for antimicrobial activities against
seven bacterial and two fungal strains. Similarly, the phyto-nanoparticles of iron showed their antifungal
potential against Alternaria alternata in the presence of C. procera leaf extract’®. The bioactive compounds
from the roots of C. procera were used to treat infection. The anthelmintic activity of C. procera latex against
Haemonchus contortus infection in Najdi sheep was observed®]. Aswal et al.,*® isolated white rot fungi for

lignin degradation of C. procera fibre.
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5. Ethno medicinal properties of C. procera

The C. procera used as medicine for the control of rheumatism, painful muscular spasms, fever, dysentery,
diabetes, malaria, asthma and as antioxidant, antimicrobial, anticancer agent and pharmacological properties
all over the world since early civilization’?1. Many research studies have explored the different aspects of C.

procera about this medicinally endangered plant likewise studied in the Northern regions of Pakistan!!%!,

Table 2. The beneficial medicinal properties of Calotropis procera.

Treatment Reference

Corticosteroid and antiviral therapy. (o1

Antiulcer activity. [102]

Anti-diarrhoeal activity. [103]

Gastrointestinal smooth muscles. [104]

The corneal edema resolved. [105]

Human cancer cell lines. [106]

Induced keratitis (eye corneal ulcer). [107]

Human cancer cell lines. [108]

Anti-inflammatory and gastromucosal. (109

Analgesic activities. [110]

Tumor cells. [111]

Wound healing. [112]

Diabetic neuropathy. (3]

Calotropis induced ocular toxicity. [114]

Effective against selected dermatophytes. [115].

The healing action against surgical wounds. (116}

An inhibitors of key enzymes linked to diabetes mellitus. (7]

Against tumor cell lines. [118]

Anti-diarrheal. [119]

Beneficial effect in gastrointestinal disorder. [120]

Anti-ulcerative colitis activity. (21

Antidiabetic potential. [122]

Anticancer effects on breast cancer cells (MCF-7). (1231

A promising alternative for oral mucositis treatment. [124]

Snake bite, body pain, asthma, epilepsy, cancer, sexual disorders, skin diseases. [123]

Effective in treating disorders of gastrointestinal system and cancer. [126]

The antiproliferative effects on human colon (HCT-116) and breast (MCF-7) cancer. [127]

5.1. Anti-oxidant activity

An antioxidant effect of different solvent extract of latex of C. procera were evaluated!'?*'*1,  The
aqueous and ethanol extract of Calotropis procera leaf and latex were tested against pathogenic organisms
(Eschericia coli, Salmonella typhi, Bacillius subtilis, Candida albicans, Aspergillus niger) using the Agar well
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diffusion method!'*%). The results revealed that ethanol was found more effective extractive solvent for
antimicrobial activity of leaf and latex of C. procera.

Table 3. Microbial, antiradical, insecticidal and biopesticide potential of Calotropis procera.

Treatment-investigation Reference

Antifungal and molluscicidal properties. [141]

Anti-inflammatory activity. [142]

Control of Musca domestica. [143]

toxicity upon egg hatching of Aedes aegypti (L.). [144]

Larvicidal properties against mosquito larvae. [143]

Antifungal effect on Epidermophyton flocosum and Trichophyton gypseum. [146]

Antioxidant and antibacterial activities. [147]

Efficacy in controlling anopheles arabiensis and Culex Quinquefasciatus mosquitoes. [148]

The insecticidal efficacy against Musca domestica. [149]

Growth inhibition of sarcoma 180. [150]

Larvicidal efficacy against Culex quinquefasciatus. [151]

Osmotin a new insights into structure and antifungal properties. [152]

Antimicrobial potential. [153]

Biological activity against Anopheles stephansi Larvae. [154]

Antibacterial properties. [155]

Anti-plasmodia activity. [156]

Antibacterial. [157]

Identified novel protein that can suppress tumor growth in breast cancer. [158]

Treat ringworm infection. [159]

Potential use against two coleopteran pests of stored rice. [160]

Antifungal activities of C. procera. (re1]

Effect on parasitological parameters of broilers. [1ez]

The antioxidant properties with different anti-diabetic drugs. [163]

The insecticidal efficacy against cotton mealy bug (Phenacoccus solenopsis) . [164]

Remarkable antibacterial activity. [163]

Latex effects on Haemonchus contortus. [166]

Revealed the presence of steroid and saponins. (1671

Antifungal activity of cysteine peptidases. [168]

As a bioadsorbent remove Acid Red 73 dye. [169]

Anti-proliferative, antioxidant effects on lung cancer cells (H1299) and its ameliorative effect on (1707
expression of CD146 on blood cells.

Against an antimicrobial activities. [71]

Antimicrobial, antigenotoxicity, and characterization of its rhizosphere inhabiting actinobacteria. [172]

The variable anticoccidial activities on Eimeria stiedae Oocysts Isolated from Rabbits. [173]

Deterrent effect on feeding of Plutella xylostella (L.) [174]
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6. Environmental relevance

175

High salinity has resulted in dramatic losses of arable land"'7!. The plants are known to synthesize

carbohydrate binding proteins upon exposure to stresses like drought, high salt, hormone treatment and

176]

pathogen attack!'”®! and become invader due to their capabilities of adaptation in such stressful environment.

The seedling growth of the invader C. procera in seasonally dry forest soils was observed!”’! .

was recognized as an invasive alien species (IAS) in South America, forming vast clusters in disturbed areas

C. procera

due to the presence of the dry environments!'7®). Amini et al., (2022)!'"!investigated the salt impurities removal
using twig, leaf and flower extracts of C. procera. C. procera invaded nearly 3.7 million hectares of drier areas

in Australial'®%.

7. Potential application in nanotechnology

Nanotechnology is playing promising role in improving the quality of agriculture, pharmaceutical
products, biopesticides, fertilizers, pest control and healthy environment. The copper oxide nanoparticles of C.

procera and their anti-pathogenic activities against phytopathogens was evaluated!'8!,

The significant biological potentials and potent antioxidant activity against plant pathogens by NPs well
documented in scientific literature. The anthelmintic efficacy of C. procera and its synthesized silver
nanoparticles (AgNPs) against the eggs and miracidia of Fasciola zoonotic species was recorded!'®?!. In
addition, Nanotechnology is playing promising role in solving the challenges issues of food, agriculture and
environment and improve the performances of agriculture, medicine, environmental and remediation sectors.
The application strategies for various pesticides/biopesticides with current and future scenarios was discussed
with the use of nanoparticles (NPs) against pests as well as the antifeedant, larvicidal, and pupicidal actions of
the products!'®3!,

8. Conclusion

This review evaluated the ethno botanical potential of C. procera through the survey from articles
published in scientific literature. The C. procera proved well adapted in harsh desert environment. The
seedlings when damage produced white latex material. The different parts of C. procera plant sspecies are
traditionally in use in clinical trials and treatments of different types of ailments such as an antioxidant,
antimicrobial, and anticancer agent by human beings since dawn of civilization. Also, this review gives a sound
technical basis and suggested for further research in economic, pharmaceutical and environmental
sustainability field. This review might be helpful for making decision of C. procera cultivation by
policymakers, governmental, nongovernmental, farm manager, and land management to save. C. procera is
under abiotic stress and might become extinct from the universe due to different types of anthropogenic
activities. The findings from this study conclude that this species can use as sustainable energy alternatives
and resources in developing countries to overcome the electricity issues.
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