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Abstract

Herbal medicinal plants are being used for a very long period
of time by the people who don’t have any easy access to modern
medicine. Calotropis Procera showed significant biological activities
in different research studies for instance antimicrobial activity,
antidiabetic activity, skin healing properties, insecticidal activity,
toxicity, anticancer activity: antimalarial activity, antidiarrheal

2863



Shazia Manzoor, Muhammad Anwar Panezai, Jahangir Khan Achakzai, Rehana Naz,
Abdul Manan Kakar, Nazima Yousaf Khan, Ajab Khan Tareen, Inayt Ullah, Zahoor
Agha, Nahida Tareen - Biological and phytochemical studies of Calotropis
procera: A review

activity, anti-inflammatory activity, hepatoprotective activity,
antifertility activity, muscle contraction, gastroprotective activity,
cardiovascular activity, cold, fever, diarrhea, eczema, indigestion,
boils, treating jaundice, asthma, diarrhea, leprosy, eczema, cough,
dysentery, hepatic and splenic enlargement, leprosy, intestinal worms,
Painful joints, Baldness and bronchitis. The phytochemicals which are
identified by  wvarious techniques are  benzoylisolinelone,
benzoylinesolone, calotropagenin, calotropin, multiflavenol,
calotropenyl acetate, terpinol ester, uzarigenin, triterpenoids,
calopfriedelenyl, procerleanol type (A) and (B), proceranol,
procerurdenyl acetate, methyl myristate, methyl behenate, N-
doctriacont-6-ene and glyceryl mono-oleolyl-2-phosphate.

Keywords: Calotropis procera, Biological, phytochemicals

INTRODUCTION

Background of the study

Medicinal plants are easy and quick source of treating various types
of disease without costing a lot of money and without having any
sever side effect. Herbal medicinal plants are being used for a very
long period of time by the people who don’t have any easy access to
modern medicine. In Pakistan there are plenty of herbal plants each
having different properties and different qualities. In the same way
the Calotropis procera is also a popular and most commonly found
herbal plant in Pakistan and all over the world as well. This plant is
usually used by the native people of Pakistan for its various type of
health care properties. This plant is recognized by the family
Asclepiadaecae. It is widely spreaded in half of the area of the world
including subcontinent Asia, America, Africa and Australia (Al-Snafi,
2015). In different regions of the world the plant is recognized with
different names. Calotropis, Calotrope and dead sea plant are the
English names of the plant. In Pakistan and India, the common
names of the plant are oak and madar. Turkish name of the plant
isipekag while Arab called this plant as oshar, kisher or the dead sea
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plant. In Spanish language it is known as cazuela, algodon, bomba
and extranjero (Sudesh, Bhawana, Karishma, & pooja, 2012).

Occurrence of Calotropis procera

The countries like Indonesia, Malaysia and china it is frequently
found (Sharma, Yelne, Dennis, Joshi, & Billore). Apart from this it is
also abundantly found in some other Asian countries like Pakistan,
Afghanistan, India and Nepal. It is also found in African countries
such as Kenya, Nigeria and Niger. A large population of this plant is
also distributed in Australian sub-continent. A large area of pacific
island and Caribbean island is also covered with this plant
(Chatterjee & Prakashi, 1995; Rahman & Wilcock (1991). This plant
is completely used for medicinal purpose Including its leaves, flowers,
root, latex and stem (Meena, Yadav, & Meda, 2011).

Phytochemistry of Calotropis procera
Chemical analysis of the plant reveals a lot of chemical that have been
found in the plant. The root of the plant is consisting of two chemicals
namely benzoylisolinelone and benzoylinesolone. The chemical
analysis of the leaves shows the presence of two compounds
calotropagenin and calotropin. Furthermore, the flowers of the plant
are composed of multiflavenol and calotropenyl acetate. While the
latex of the plant is consisting of terpinol ester and uzarigenin
(Yoganarasimhan, 2000). Apart from this the plant has also been
investigated for its various kind of compounds such as triterpenoids,
calopfriedelenyl, procerleanol type (A) and (B) (Ansari & Ali, 2001).
The two new phytochemicals have also been reported in the
plant which is proceranol procerurdenyl acetate. These compounds
have been discovered along with some other known compounds,
methyl myristate, -methyl behenate, N-doctriacont-6-ene and glyceryl
mono-oleolyl-2-phosphate. The chemical reaction and the spectral
data analysis method has been used for the structural analysis of the
following compounds (Saber, Maharan, & Rizkallah, 1969).

Description of Calotropis procera
The plant Calotropis procera belong to the family asclepiadaceae.
There are approximately 2-thousand species and 180 genera of the
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plant. The plant is highly distributed in the world including tropical
and sub-tropical areas of the world. It is an evergreen plant which
usually grow in the desert. The leaves of the plant are very soft and
fluffy. It has branches with a single or some steam. Leaves are very
flat and large in size. Leaves are usually near the tip of the growing
region. The stem is covered with a bark which is light grey in color.
Furthermore, the plant contains a valuable sap which is released by
cutting a leaf, flower or stem. The roots can reach the depth of soil up
to 1.7 or 3.0 meter. Leaves are usually dark green in color and the
veins inside the leaves are white in color. Leaves can be long with the
maximum length of up to 7-18 centimeter and can be broad up to 5-13
centimeter. There are minor hair like structure present on the surface
of the leaves which can be felt by rubbing or pressing the leaves. The
flower’s color varies from pink to white. Flowers are present at the tip
of the plant. The number of sepals in flower are usually 5 and length
of the sepals can be 5-4 centimeter.

The plant also contains fruit which are green in color. The
seeds are enclosed in the fruit. The seeds are brown in color
containing a bunch of white hairs. These hairs are very important as
they help in floral establishment of plant with the help of wind,
animal and water. It also helps in the long-distance transportation of
the seed (Orwa et al., 2009; Sharma, 1968). The plant loves to grow in
sandy soil. It has the ability to tolerate drought for a long time. It also
grows in the saline environment and can fight various environmental
changes. The plant has a great level of adaptability for various
environmental conditions including heat, cold, salinity, and drought
(Orwa et al., 2009). The latex is very important because it is a rich
source of ethnomedicines ( Batello, Marzot, & Touré, 2004). The plant
can reach its maximum size of 2.5to 6 meters when it reaches 3 or 5
years. The plant can also be used to make bags, net, paper and ropes
(Orwa et al., 2009).
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Traditional uses of Calotropis procera

The plant is used in many regions of the world for treating various
disease. Common diseases like cold, fever, diarrhea, eczema,
indigestion and boils are treated with the help of following plant. It is
also helpful for treating jaundice and removing thorn from the body.
Each part of the plant possesses different properties thus each part
can be used for treating different health problems. The root is used to
treat conditions like asthma, diarrhea, leprosy, eczema, cough and
dysentery. During the diarrheal treatment it converts the feces into a
semisolid material and help to get rid of diarrhea. On the other hand,
the stem is used to kill intestinal worms and to treat skin conditions
as well (Parihar, Sharma, Ghule, Sharma, 2012: Abhishek, Mohit, &
Ameeta, 2010). This plant is also recommended for the treatment of
hepatic and splenic enlargement, leprosy and intestinal worms.
Painful joints can be treated by using the latex of the plant. Latex is
also helpful to treat swelling. Leaves are abundantly used for treating
many heath issues. They can also be used to treat joints pain and
swelling. The leaves contain a type of oil. This oil contains a lot of
properties. Oil from the leaves are used to treat the paralyzed part of
the body. Flowers have their own benefits. They are used to treat
cough, digestive problems, stomachic, loss of appetite and asthma.

The root is used to kill worms in the intestine and used to
treat abdominal pain as well (Khan & Khanum, 2005: Khairnar,
Bhamare & Bhamare, 2012). In India the leaves are used for the
purpose of worshiping (Khare, 2004). The people in the village use the
latex to make certain medicine which can be used to treat the wounds,
boils and skin burn. In African countries specially Nigeria the other
types of herbs are mixed Calotropis procera to make ointment for
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treating leprosy, diarrhea, fever, cold, eczema and rheumatism.
Baldness is also treatable by the help of the plant. This plant is highly
used for treating joints pain, hair fall, paralysis and tooth decay
(Burkill, 1985). The bleeding area of the body is treated with the latex
to stop the bleeding (Bhatt, Joshi, & Tewari, 2009).

The digestion can be improved by consuming the root of the
plant. Application of root powder is very beneficial because it can be
useful to treat bronchitis, enlargement of liver and spleen, leprosy,
eczema and asthma (Agharkar, 1991). The latex of the leaf is used to
abort babies. In women it is used to contract the muscles of uterus
which triggers the safe birth of the baby (Moustafa, Ahmed, Nabil,
Hussein, & Omran, 2010). The root bark of the plant is used for
multiple purpose. The basic treatment from the root bark include the
treatment of skin disease, to treat enlarged abdominal viscera, cough,
paralysis, bronchitis, asthma, inflammation and tumors can also be
treated with the help of root bark (Chopra, Abrol, & Handa, 1983).
The extract of root is used to treat body pain and headache. Harsh
malarial fever is also treated with root extract in some area of the
world. Apart from this it can also cure leprosy, eczema, cough,
elephantiasis and asthma (Kayode, 2006). In west Africa the root bark
1s significantly used as a coagulation agent in the process of making
cheese (O' Connor, 1993).

The charcoal obtain from the root is mixed with some oils and
applied on the skin, it is very helpful to treat leprosy and syphilis.
This blend of oil is very effective because it can treat various skin
disorders. Anorexia and indigestion are also treated with the help of
charcoal blend oil (Bhatt, Joshi, & Tiwari, 2009). In most of the
traditions the castor oil is applied on the warmed leaves of Calotropis
procera and these leaves are then tied on the body organ to relieve
joint pain (Kumar, 2009). It is also used to treat impurities in the
blood. Cold and cough can also be treated with this method. Migraine
can also be treated with this method (Oudhia & Tripathi, 1998). The
wet or dry leaves of Calotropis procera are burnt and the smoke from
the leaves is inhaled, it is beneficial for asthma patients and the
people who are suffering from cold, cough or headache (Rastogi &
Mehrotra, 1991). The latex of the plant is used against the snake bite
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it is very effective until a medical help is reached (Bhogaonkar &
Kadam, 2007).

Using Calotropis procera without consulting a doctor can be
dangerous. The latex is extremely poisonous if it is consumed orally it
will produce a mercury like effect in the body which can cause various
health problems in human and animals as well. The plant contains
another poisonous compound called calotropin. Calotropin is also very
poisonous and can be used to treat cavities in the tooth (Siddiqui,
Alam, & Husain, 1989). This plant is also able to treat cancer and the
tumors caused by the cancer with the help of crystalline protein. The
crystalline protein can also be used to heal wounds. Anti-mycoplasmal
activity 1s also noticed in the plant (Muraina, et al., 2010). The
alcoholic extract of the plant act as an antifertility agent by
stimulating the estrogen in the human reproductive tract. The latex is
commercially used in the industries to remove hairs from the leather.
The latex is fermented with salt which is used to remove the hairs
from the skin of the goat as a result (Nari leather) is formed which is
an important ingredient in the binding of books (Singh, Wadhwani, &
Johri, 1996).

There are two species of the plant Calotropis procera and Calotropis
gigantea. Both species belong to same family asclepiadacea. Both
species differ from one another due to their environmental
adaptability and in the appearance. Both have different habitat in the
world. Calotropis gigantea is mostly found in south Asian countries
like, India, Pakistan, Nepal and Sri lanka. It is also found in south
east Asian countries like, Indonesia, Malaysia, Myanmar, Philippines,
Thailand, China and Vietnam. It is also found in Hawaiian island as
well (Bertreau, 1913). While Calotropis procera is found in Asian as
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well as African countries. It highly found in the tropical regions of
Africa such as Angola and Madagascar. It also grows in the arid areas’
middle east and northern Africa (Silva, et al., 2010).

LITERATURE REVIEW

Calotropis procera is the center of attention for many research
institutes due to its god gifted biological activities. Studied conducted
in the past showed a plenty of biological activities found in the plant.
Some of its biological activities include, anticancer activity,
antimicrobial activity, antifungal and hepatoprotective activities.
Each part of the plant posses’ different biological properties. Latex
has been reported for its Anti-inflammatory activity, it is also
beneficial for healing the wounds. Root have been studied for their
Anti-ulcerative and Anti-fertility activity (Kamath & Rana, 2002;
Basu et al. 1997).

Biological activities of Calotropis procera

Antimicrobial activity

Antimicrobial activity was performed on 4 different types of bacteria
such as Escheria coli, staphylococcus aureus, pseudomonas
aeruginosa, streptococcus pyogen. The ethanolic and aqueous extract
of leaves and root were isolated. The effect of the following extract was
studied against the 4 different kind of bacteria. The result obtained
confirmed that the ethanolic and aqueous extract of root and leaves
has inhibited the growth of following bacteria. However, the ethanolic
extract has a greater inhibitory effect as compare to aqueous extract
(Ramos et al., 2003). The same experiment was performed using the
chloroform extract and petroleum ether extract of the plant. The
growth of the pseudomonas aeruginosa was significantly decreased
with the minimum inhibition of 16, 17 and 19 millimeters. Inhibitory
properties of chloroform extract of root and leaves were more potential
against the pseudomonas aeruginosa (Kumar, Gupta & Pandey,
2013). The growth of gram positive and gram-negative bacteria is
highly inhibited by the aqueous and methanolic extract obtain from
the leaves of the plant (Mako et al., 2012). In Saudi Arabia the extract
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of the plant was isolated that was growing in the wild. The effect of
the plant extract was experimentally checked against the gram
positive and the gram-negative bacteria. experimental result was
positive. Antibacterial activity was noticed in half of the extract of the
plant (Moronkola, Ogukwe, & Awokoya, 2011). The different extract of
plant at different concentration also showed Antimicrobial activity.
Methanolic, chloroform, and ethyl extract at different concentration of
150 to 100ml inhibit the growth of different microbes. Ethyl acetate
extract is a very strong Antimicrobial agent while the methanol
extract does not have much potential against the microbes (Yesmin,
Uddin, Mubassara, & Akond, 2008).

Antidiabetic activity

The plant is also known for its Antidiabetic activity. The albino rats
were used to check the effect of extract obtained from the root. The
aqueous, methanolic, and petroleum ether extract were isolated from
the root. The rats were treated with the per day dose of 250mg for 15
days. The result obtained after 15 days showed that the aqueous
extract and the methanolic extract of root has a greater potential to
control diabetes in rats (Samy & Chow, 2012). The extract of dry latex
was also checked for its Antidiabetic activities. The albino rasts were
treated with the daily dosage of (100 to 400 mg) aqueous extract of dry
latex. It significantly produced a antihyperglycemic effect in the rats.
Furthermore, the aqueous extract also reduced the level of glucose in
the urinary track of rats. The level of thiobarbituric acid reactive
substance was also normalized in the diabetic rats (Mahmoud et al.,
2009). The consumption of dry latex in rats increased the production
of glycogen and decreased the level of glucose in the blood. Weight loss
was also maintained in the diabetic rats (Yadav, Nagori, & Desai,
2014).

Skin healing properties

Skin healing properties of Calotropis procera were also examined. In
this experiment 92 patients took part. The experiment continued for
around 9 months. The result obtained from the experiment were
extraordinary. 14% of the patients showed complete and satisfactory
result. The sign and symptoms of all kind of skin problems were
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almost gone. In 24% patients the result was excellent. While in 33% of
the patients the result was good. 10% of the patients showed fair
result while in 20% of the patients the result the result was not
impressive and satisfactory (Kumar, Dewan, Sangraula, & Kumar,
2001). In another experiment the wound healing properties of the
plant was checked on rabbits. For around 21 days the rabbit was
treated with the plant to check its wound healing properties. The
diameter of the wound was measured just before the experiment in
order to compare them with the final result. Rabbits were divided into
2 groups. The rabbit in group 1 were treated with 50% solution of
latex mixed with honey and triamcinolone. The size of the wound was
reduced in the rabbits treated with 50% solution of latex. While there
was not any noticeable change in the rabbits that was not treated
with any kind of solution (Falguni, & Minoo, 2012). Calo- protein
which is obtain from the aqueous solution of Calotropis procera is
applied on the wound of mice it dramatically reduced the size of
wound and showed antibiotic activity as well (Moronkola, Ogukwe, &
Awokoya, 2011).

Insecticidal activity

The chemical constituents present in the plant is well known for its
larvicidal activity. A low concentration is enough to git rid of larvae.
Its application caused the reduce body weight in larvae and inhibit its
growth (Upadhyay, 2014). The toxic components in the latex such as
flavonoids, acetogenine, triterpenes and lectins cause the cellular level
destruction in the larvae. The organ formed in the larvae become non-
functional and defaulted. Apart from this the toxic components lead to
the formation of larvae with less body weight and weak body texture.
Following abnormalities caused by the toxins are irreversible. These
changes will cause the larvae to die (Carlini, Fatima, & Grossi, 2002).
Calotropis procera is also blessed with the endogenous soluble protein.
These proteins are known for their insecticidal activity. This is the
reason that the herbivores insect does not eat this plant because the
plant is consisting of endogenous soluble protein which them away
from the herbivore insects (Konno et al., 2004). Similarly, there are
some enzyme inhibitor for example alpha amylase, protease and
kinases. They also help the plant by saving them from herbivore
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insect (Giordani, Benyahia, Teissere, & Noat, 1992). Plant also
contain some bitter and distasteful ingredients. These components are
phenolic glycosides, monoterpenes, alkaloids, 2-trideconornon, resins,
enzymatic protein, saponins and tannins. These components are
naturally present in the latex which possess a huge variety of
biological activity (Ramos et al., 2011). Presence of these components
make the plant very distasteful and bitter to be eaten (Salunke,
Kotkar, Mendki, & Upasani, 2005). Latex also prevent the embryonic
development and egg hatching properties in some insects. If a female
insect is expose to 20 to 40% dose latex for 24 hours, then there are
possibilities that latex affect her reproductive system (Upadhyay,
2011). Latex also cause a dramatic reduction in the percentage of eggs
laid per day. It also disturbs oviposition. Gonadotropic cycle is also
obstructed in female insect. Once the female insect is in contact with
latex it will increase the time period which is required by the larvae to
convert into an adult insect. Latex can also be used as a pesticide to
kill various type of pest in the field that damage the crop. Latex can
also prevent the male female interaction by preventing the
spermicidal activities. It is a very good technique to control the pest
without damaging the crops (Hifsa, Ismat, & Abida, 2010).

Toxicity

This plant is very dangerous for grazing animals because it contains
such toxic substance that can lead to the death of grazing animals.
The old traditions that live in the forest used the toxic latex to make
poison arrows for the purpose of hunting. The latex is extremely
poisonous and direct contact can lead to extreme pain in the eyes and
sometime loss of vision (Basak, Bhaumik, Mohanta, & Singhal, 2009).

Anticancer activity

Calotropis procera has the potential to be used in the medicines.
Herbal drugs can also be made from the plant but without the
processing of toxic material the medicine formed will be toxic (Kumar,
& Arya, 2006). The plant has apoptotic ability in animals’ model and
cell lines (Mathen, Hardikar, & Peter, 20110. Plant is blessed with a
novel compound called cardenolide. This compound is capable of in-
vitro antitumor activity plus a greater tolerance inside the body. In
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the same way another compound has been isolated from the plant
which shows anti-tumor activity (Habib, & Karim, 2012). The aqueous
extract from the Calotropis procera was used to make nano particles.
These nano particles are toxic in nature. The cytotoxic nature of the
nano particles is used against the cell lines and tumor cell (Taylor et
al., 2013). Furthermore, the latex protein has been tested to be toxic
inside the body and will inhibit the growth of cancer cell and will also
inhibit sarcoma 180 respectively (Oliveria et al., 2007).

Latex protein has also reported cytotoxic and anti-tumor
activity in transgenic mouse having hepatocellular carcinoma. Novel
protein has been discovered from the plant which suppress the growth
of tumor in breast cancer by blocking path NF-xB way (Samy et al.,
2012). Chronic liver injuries can also be treated with the help of plant.
Tumor growth has also been suppressing in mice having ehrlich
ascites carcinoma. Anticancer activity has also been noticed in the
active components of Calotropis procera. As compare to any
conventional drug the active compound in the plant has shown a
greater suppressive activity against the cancerous cell. In upcoming
time, it can be used as an alternative drug to treat various type of
cancer. Calotropis procera is a better source for making herbal
medicine without causing any inflammation (Kapoor, 2001). Different
extract of root was isolated using ethyl acetate, methanol, aqueous
water, and hexane. Effect of root extract was examined using Hep2
cancer cell line. Microscope was used to examine the morphological
changes in the cell line. While flow cytometry was used to check the
cell cycle parameter. The cell line was treated with different extract of
root. Aqueous extract of root did not exabit any kind of cytotoxicity of
Hep2 cell line while the ethyl acetate extract showed 96.3%
cytotoxicity on Hep2 cell line. Methanolic extract exabited 72.7%
cytotoxicity while the hexane extract exabited total cytotoxicity of
60.5%. cytometric analysis of cell line showed that the root extract
enhanced apoptosis and arrested the cell cycle of Hep2 cell line in S-
phase of cell cycle. As a result, the cell will not be able to enter the G-
phase of cell cycle. Final result demonstrated that root extract
promotes the apoptosis of Hep2 cell line and inhibited its proliferation
(Mathur, Gupta, Mathur, & Velpandian, 2009).
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Antimalarial activity

The plant is also able to treat malarial infection. Different extract
obtained from various part of the plant have been studied to be
effective against malaria. The extract of flowers and buds are the
most effective extract. Any how the extract need further studies and it
is the major prof that botanical uses of plant for treating disease are
favorable (Sharma, & Sharma, 2000).

Anti-inflammatory activity

Though the latex is poisonous and can cause various health problems,
but proper application can be useful to treat various medical
conditions. It has been reported that the latex is a potent compound to
treat inflammation (Sangraula, Dewan, & Kumar, 2002). The
expression was performed on the rats. The experimental result
demonstrated that the latex not only reduce the inflammation but is
also played a protective role against the oxidative stress (Kumar, &
Roy, 2007). Flower extract have been reported to protect the
inflammation. Despite the fact that the latex prevent inflammation, it
also induced some condition like paw edema, peritonitis, and
hemorrhagic cystitis. These are allergic response which can be treated
by the application of inflammatory drugs. Protein components from
the latex are also used to trat cancer and suppress the growth of
cancerous cell. It also deals with the different mediator which are
involve in causing inflammation (Arya, & Kumar, 2005).

Antidiarrheal activity

Apart from its anti-inflammatory activity the dry latex has also been
investigated for its antidiarrheal activity. The rats were treated with
50mg/kg oral dose of dry latex. The dry latex reduced the severity of
diarrhea. 80% of the rats were rats were protected from the diarrhea
(Kumar, Dewan, Sangraula, & Kumar, 2001).

Hepatoprotective activity

Although the plant is blessed with plenty of phytochemical but there
1s no solid proof that plant is hepatoprotective agent. That is reason
that forced the researcher to continue their research. The bark of the
root was experimentally analyzed to check its hepatoprotective

EUROPEAN ACADEMIC RESEARCH - Vol. IX, Issue 5 / August 2021
2875



Shazia Manzoor, Muhammad Anwar Panezai, Jahangir Khan Achakzai, Rehana Naz,
Abdul Manan Kakar, Nazima Yousaf Khan, Ajab Khan Tareen, Inayt Ullah, Zahoor
Agha, Nahida Tareen - Biological and phytochemical studies of Calotropis
procera: A review

activity. Experiment was performed on paracetamol induced hepatitis
rats. Rats were given the 70% ethanolic extract of flower. The
biochemical marker which were released upon the damage of liver.
The level of the biomarker was brought to a normal level in the rats
treated with 70% ethanolic extract of flower (setty et al., 2007).

Antifertility activity

Plant is also responsible for causing infertility in animals. Albino rats
were treated with the ethanolic extract of root. It caused hormonal
disbalance and infertility in rats (Igbal, Lateef, Jabbar, Mohammed,
& khan, 2005). It also interrupted the oestrous cycle in female eats
(Aderounmu et al., 2013).

Muscle contraction

Plant extract were also investigated for its effect on smooth muscles.
For this purpose, the extract of ethyl acetate and butanol were
isolated. It increased the activity of ileum and duodenum.
Furthermore, it also relaxed the skeletal muscle. It showed that this
plant not only help in the treatment of disease but also exert various
effect of some part of the body (Dewan, Sangraula, & Kumar 2000).

Gastroprotective activity

To perform this experiment the gastric ulcer was induced in the rats.
After that the methanolic extract of various part of the plant was
applied on the rat. Mucosal damage was prevented after applying the
ethanolic extract. it also regulated the level of oxidative stress marker
in the body such as superoxide dismutase and glutathione. Methanolic
extract was also involved in maintaining the tissue integrity. Further
analysis revealed that the gastric hemorrhage was also reduced by
using the ethanolic extract (Ramos et al., 2012). Gastrointestinal
protective activity was observed when the rats were treated with 400
mg/kg of ethanolic extract (CH) of stem bark. The (HE) hydrochloric
extract of the stem bark was also isolated for the same purpose. Both
extracts were divided into 2 fractions for performing the bioassay. The
chloroform extract was divided in 4 fractions of (CF1), (EF1), (NF1)
and (BF1). Hydrochloric extract was also divided into following
fractions. (BF2), (CF2), (EF2) and (NF2). Each fraction from each
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extract was investigated for their protective role against
gastromucosa. NF1 fraction from the ethanolic extract and BF2
fraction from the hydrochloric extract showed gastroprotective
activity. It was demonstrated that the chloroform extract has a
greater potential against the ulcer (Bharti, Wahane, & Kumar, 2010).

Cardiovascular activity

latex also perform cardiovascular protecting activity. In mice the
1soproterenol induced myocardial infraction was protected by using
the plant latex. The mice were given the ethanolic extract of latex
according to their body weight. Each mouse was given 300mg/kg
extract for 3 times a day. It continued for 30 days. After 30 days the
serum level marker in the mice was significantly reduced (Roy,
Sehgal, Padhy, & Kumar, 2005). The ethanolic, ethyl acetate, and n-
butanol extract of different part of the plant were isolated and the
effect was checked on the heart of a toad. Different amount of each
extract was applied on the heart. Application of different type of
extract decreased the heart rate of toad. Negative chronotropism and
positive inotropism was induced in toad heart (Ahmed, Rana, & Dixit,
2004).

Non-medical uses of plant

Calotropis procera can also be used in daily life for making the things
easier for us. In many countries the plant is cultivated for making roof
of the house. Fiber obtained from the stem are used to make bags,
paper, and net (Orwa, Mutua, Kindt, Simons, & jamnadass, 2010).
The plant produces a huge quantity of pulp which is used to make
paperboard. The stem produce fiber that are used to make rope (Oun,
& Rahim, 2016). The tiny hairs in the seeds are used in the pillow and
mattresses as a stuffing. It was first used by ancient Egyptian people.
They used to cultivate it for this purpose (Bertreau, 1913). It is an
alternative to replace silk (Batello, Marzot, & Touré, 2004). The seed
hairs also have insulating properties (Ali, & Zeitoun, 2012). The plant
is hydrophobic in nature they have the capability to be used as an
adsorbent material especially for hydrocarbon such as oil (Zheng, Zhu,
Wang, & Hu, 2016). The water adsorbing property of the plant
increased by blending it with the fiber of cotton and polypropylene
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(Cao et al, 20180. In some areas of the world the plant is used for
cooking purpose (Varshney, & Bhoi, 1988). Plant is also being studies
for making biofuel. In European countries the plant is being studied
for its ability to make biodiesel (Razon, 2008). The seed of Calotropis
procera is consist of 26% of oil. The main component of the oil are
linolenic acid, oleic acid, stearic acid, and palmitic acid (Rao, Pantulu,
& lakshminarayana, 1983). In 1992 the dry mass of Calotropis
procera was studies for biogas production. The leaves were soaked
into water and the P.H was maintained 7.5. The experiment produced
3.6 to 2.9 liter of biogas per day (Traore, 1992). Same experiment was
tried with fresh leaves of Calotropis procera along with buffalo and
cow dung as a result increased amount of biogas was produced
(Shilpkar, Shah, & Chaudray, 2007).

Although the plant is toxic and dangerous for livestock but in
some areas in drought season the livestock has been noticed to graze
the leaf and flower of plant. Researcher believed that toxicity of the
plant is dependent on the environmental conditions in which it grows
(Abdullah et al., 2017). However, the dry leaves and flower have less
toxic substance like cardiotonic, glycosides and flavonoids (Belem et
al., 2016). In many areas the remaining residues of plant from the
biofuel production is used as an animal feed (Erdman, 1983). The dry
flower contain nectar crystal are used to make sugar residues. The
inner part of the flower is also processed into a sweetmeat called
chines candy. One thing should be kept in mind that the nectar may
also contain poisonous material which can cause death (Zahrani, &
Robai, 2007).

REFERENCES

1. Abdullah, M.; Rafay, M.; Hussain, T.; Ahmad, H.; Tahir, U.; Rasheed, F.;
Ruby, T.; Khalil, S. Nutritive potential and palatability preference of browse
foliage by livestock in arid rangelands of Cholistan desert (Pakistan). J. Anim.
Plant Sci., 2017, 27, 1656-1664.

2.  Abhishek D, Mohit C, Ashish G, Ameeta A. Medicinal utility of Calotropis
procera (Ait.) R. Br. as used by natives of village Sanwer of Indore District,
Madhya Pradesh. IJPLS, 1(3), 2010, 188-190.

3.  Aderounmu AO, Omonisi AE, Akingbasote JA, Makanjuola M, Bejide RA,
Orafidiya LO, Adelusola KA. Wound-healing and potential anti-keloidal

EUROPEAN ACADEMIC RESEARCH - Vol. IX, Issue 5 / August 2021
2878



Shazia Manzoor, Muhammad Anwar Panezai, Jahangir Khan Achakzai, Rehana Naz,
Abdul Manan Kakar, Nazima Yousaf Khan, Ajab Khan Tareen, Inayt Ullah, Zahoor
Agha, Nahida Tareen - Biological and phytochemical studies of Calotropis

procera: A review

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

properties of the latex of Calotropis procera (Aiton) Asclepiadaceae in rabbits.
Afr J Tradit Complement Altern Med, 10(3), 2013, 574-579.

Agharkar SP. Medicinal plant of Bombay presidency. Scientific publication;
India 1991. p. 48-9.

Alikhan I, Khanum A. Medicinal and aromatic plants of India. Ukaaz
Publication, 2005, 133-134.

Ali, M.E-S.; Zeitoun, O.M. Discovering and manufacturing a new natural
insulating material extracted from a plant growing up in Saudi Arabia. J.
Eng. Fibers Fabrics, 2012, 7, 88-94.
[http://dx.doi.org/10.1177/155892501200700405]

Al-Snafi AE. Central nervous and endocrine effects of Myristica fragrans. 4th
Arabic Conf. Of Medicinal plants, Thamar Univ. Yemen 1999, 111-121.
Al-Snafi AE. The chemical constituents and pharmacological effects of
Capparis spinosa - An overview. Indian Journal of Pharmaceutical Science
and Research, 5(2), 2015, 93-100.

Al-Zahrani, H.S.; Al-Robai, S.A. Allelopathic effect of Calotropis procera
leaves extract on seed germination of some plants. JKAU: Sci., 2007, 19, 115-
126.[http://dx.doi.org/10.4197/Sci.19-1.9]

Ansari SH and Ali M. Norditerpenic ester and pentacyclic triterpenoids from
root bark of Calotropis procera (Ait) R. Br. Pharmazie, 2001, 56 (2): 175-177.
Arya S, Kumar VL. Antiinflammatory efficacy of extracts of latex of
Calotropis procera against different mediators of inflammation. Mediators
Inflammation, 2005, 4 (1): 228-232.

Badruzzaman SM, Alam MM, Wazahat H. Traditional treatment of skin
diseases in U.P, India. Econ Bot 1989;43:480-6.

Basak K Samar, Bhaumik Arup, Mohanta Ayan, Singhal Prashant. Ocular
toxicity by latex of Calotropis procera (Sodom apple). Indian J Ophthalmol,
2009, 57 (3): 232-234.

Basu A, Sen T, Pal S, Muscalo N, Capasso F, Choudhuri AKN. Studies on
antiulcer activity of the chloroform fraction of Calotropis procera root extract.
Phytother Res, 1997, 11 (1): 163-164

Batello C, Marzot M, Touré AH. The future is an ancient lake: Traditional
knowledge, biodiversity and genetic resources for food and agriculture in Lake
Chad Basin ecosystems. FAO Interdepartmental Working Group on biological
diversity for food and agriculture. Rome; 2004.

Bertreau, A.; Calotropis, Les. Bibliothéque d’Agriculture coloniale, 1913, , 1-
87.

Bharti S, Wahane VD, Kumar VL. Protective effect of Calotropis procera latex
extracts on experimentally induced gastric ulcers in rat. Journal of
Ethnopharmacology, 127, 2010, 440—444.

Bhatt D, Joshi GC, Tiwari LM. Culture habitat and ethnomedicinal practices
by bhotia tribe people of Dharchula region of Pithoragarh District in Kumaun
Himalaya, Uttrakhand. Ethno Botanical Leaflets 2009;13:975-83.

Bhogaonkar PY, Kadam VN. Herbal antidotes used for snakebite by Banjara
people of Umarkhed region in Maharashtra, India. Ethnobotany 2007;19:71-8.

EUROPEAN ACADEMIC RESEARCH - Vol. IX, Issue 5 / August 2021

2879



Shazia Manzoor, Muhammad Anwar Panezai, Jahangir Khan Achakzai, Rehana Naz,
Abdul Manan Kakar, Nazima Yousaf Khan, Ajab Khan Tareen, Inayt Ullah, Zahoor
Agha, Nahida Tareen - Biological and phytochemical studies of Calotropis
procera: A review

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

Cao, E.; Xiao, W.; Duan, W.; Wang, N.; Wang, A.; Zheng, Y. Metallic
nanoparticles roughened Calotropis gigantea fiber enables efficient absorption
of oils and organic solvents. Ind. Crops Prod.,, 2018, 115, 275-
279.[http://dx.doi.org/10.1016/j.indcrop.2018.02.052]

Carlini CR, Grossi-de Sa MF. Plant toxic proteins with insecticidal properties.
A review on the potentialities as bioinsecticides. Toxicon 2002;40:1515-39.
Chatterjee A, Chandra PS. The treatise of Indian medicinal plants. Vol. 4,
CSIR, New Delhi, 1995:130.

Chopra T, Abrol BK, Handa KL. Medicinal Plants of the arid zone- New Delhi;
Today and tomorrows, printers and publishers; 1983.

Dewan S, Sangraula H, Kumar VL. Preliminary studies on the analgesic
activity of latex of Calotropis procera. J. Ethnopharmacol, 2000, 73 (1-2): 307-
311.

dos Santos Belém, C.; de Souza, A.M.; de Lima, P.R.; de Carvalho, F.A.L;
Queiroz, M.A.A.; da Costa, M.M. Digestibility, fermentation and
microbiological characteristics of Calotropis procera silage with different
quantities of grape pomace. Cienc. Agrotec.,, 2016, 40, 698-
705.[http://dx.doi.org/10.1590/1413-70542016406020916]

Erdman, M.D. Nutrient and cardenolide composition of unextracted and
solvent-extracted Calotropis procera. J. Agric. Food Chem., 1983, 31(3), 509-
513.

Falguni S, Minoo P. Use of Calotropis procera (Ait.) R. Br. in treatment of
eczema: A pilot study. International Journal of Drug Discovery and Herbal
Research (IJDDHR), 2(4), 2012, 493-498.

Ganaba, S.; Ouadba, J.M.; Bognounou, O. Fuelwood in the Sahelian region of
Burkina Faso: Ethnic preferences. Sécheresse, 1998, 9, 261-268.

Giordani R, Benyahia S, Teissere M, Noat G. Purification and properties of
N-acetyl-B-glucosaminase from Hevea brasiliensis latex. Plant Sci
1992;84:25-34

Gracia C, A.; Rangel-Buitrago, N.; Castro-Barros, J-D. Non-native plant
species in the Atlantico Department Coastal Dune Systems, Caribbean of
Colombia: A new management challenge. Mar. Pollut. Bull., 2019, 141, 603-
610.[http://dx.doi.org/10.1016/j;.marpolbul.2019.03.009] [PMID: 30955773]
Gupta S, Bhawani G, Karishma K, Pooja S. Ehnopharmaological potential of
Calotropis procera : An overview. IRJP, 3(12), 2012, 19-22.

Habib MR, Karim MR. Antitumour evaluation of di-(2-ethylhexyl) phthalate
(DEHP) isolated from Calotropis gigantea L. flower. Acta Pharm
2012;1:607-15.

Harne S, Sharma A, Dhaygude M, Joglekar S, Kodam K, Hudlikar M. Novel
route for rapid biosynthesis of copper nanoparticles using aqueous extract of
Calotropis procera L. latex and their cytotoxicity on tumor cells. Colloids Surf
B Biointerfaces 2012;15:284-8.

Hassan SW, Bilbis FL, Ladan MJ, Umar RA, Dangoggo SM. Evaluation of
antifungal acivity and phytochemical analysis of leaves, roots and stem barks
extracts of Calotropis procera (asclepiadaceae). Pak J Bio Sci, 2006, 9 (14):
2624-2629.

EUROPEAN ACADEMIC RESEARCH - Vol. IX, Issue 5 / August 2021

2880



Shazia Manzoor, Muhammad Anwar Panezai, Jahangir Khan Achakzai, Rehana Naz,
Abdul Manan Kakar, Nazima Yousaf Khan, Ajab Khan Tareen, Inayt Ullah, Zahoor
Agha, Nahida Tareen - Biological and phytochemical studies of Calotropis

procera: A review

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

Herbal monograph, Himalaya herbal healthcare. WWW.
himalayahealthcare/researchpaper/index.hlm. [Last accessed on 2002].

Hifsa M, Ismat N, Abida T. Phytoremediation of Cu (IT) by Calotropis procera.
NY Scid 2010;3:1-5.

Igbal Zafar, Lateef Muhammad, Jabbar Abdul. Anthelmintic activity of
Calotropis procera (Ait.), flowers in sheep. Journal of Ethnopharmacology,
2005,102 (2): 256-261.

Kamath JV and Rana AC,. Preliminary study of antifertility activity of
Calotropis procera root in female rats. Fitoterapia, 2002, 73 (2): 111-115.
Kapoor LD. Handbook of Ayurvedic Medicinal Plants. Boca Raton: CRC Press;
1990.

Kayode J. Conservation of indigenous medicinal botanicals in Ekiti State,
Nigeria. J Zhejiang Univ Sci B 2006;7:713-8.

Kew F. Royal Botanical Gardens. In: Burkill HM, editor. Families A-D Edition
2nd ed. Vol. 1. Africa: The useful plants of west tropical. 1985. p. 219-222.
Khairnar AK, Bhamare SR, Bhamare HP. Calotropis procera: An
ethnopharmacological update. ARPB, 2 (IT), 2012, 142- 156.

Khare CP. Indian Medicinal Plants, an Illustrated Dictionary. Ed. Springer
Science, Springer Verlag; Berlin/Heidelberg; 2007. p. 207.

Konno K, Hirayamura C, Tateishi K, Tamura Y, Hattori M. Papain protects
papaya trees from herbivorous insects: Role of cysteine proteinases in latex.
Plant J 2004;37:370-8.

KumarA. Some important medicinal plants from different regions of
Rajasthan, Scientific Biology Science; 2009

Kumar S, Gupta A, Pandey AK. Calotropis procera root extract has the
capability to combat free radical mediated damage. ISRN Pharmacol, 2013,
doi: 10.1155/2013/691372.

Kumar VL, Sangraula H, Dewan S, Kumar S. Antidiarrheal activity of the
latex of Calotropis procera. Journal of Ethnopharmacology, 76 (1), 2001, 115-
118.

Kumar VL, Arya S. Medicinal uses and pharmacological properties of
Calotropis procera. In: Govil JN, editor. Recent Progress in Medicinal Plants.
Texas: Studium Press; 2006. p. 373-388.

Kumar VL, Roy S. Calotropis procera latex extract affords protection against
inflammation and oxidative stress in Freund’s complete adjuvant-induced
monoarthritis in rats. Mediators Inflamm 2007;2007:47523.

Kumar VL, Padhy BM, Sehgal R, Roy S. Antioxidant and protective effect of
latex of Calotropis procera against alloxaninduced diabetes in rats. Journal of
Ethnopharmacology, 102 (3), 2005, 470-473.

Mahmoud ME, Shiina T, Hirayama H, Iwami M, Miyazawa S, Nikami H,
Takewaki T, Shimizu Y. Extract from Calotropis procera latex activates
murine macrophages. J Nat Med, 63(3), 2009, 297-303.

Mako GA, Memon AH, Mughal UR, Pirzado AJ, Bhatti SA. Antibacterial
effects of leaves and root extract of Calotropis procera Linn. Pak J Agri Agril
Engg Vet Sci, 28 (2), 2012, 141-149.

EUROPEAN ACADEMIC RESEARCH - Vol. IX, Issue 5 / August 2021

2881



Shazia Manzoor, Muhammad Anwar Panezai, Jahangir Khan Achakzai, Rehana Naz,
Abdul Manan Kakar, Nazima Yousaf Khan, Ajab Khan Tareen, Inayt Ullah, Zahoor
Agha, Nahida Tareen - Biological and phytochemical studies of Calotropis

procera: A review

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

Mathen C, Peter SM, Hardikar BP. Comparative evaluation of the cytotoxic
and apoptotic potential of Poecilocerus pictus and Calotropis gigantea. J
Environ Pathol Toxicol Oncol 2011;30:83-92.

Mathura Rajani, Gupta Suresh K. Anti-tumor studies with extracts of
Calotropis procera (Ait.) R.Br. root employing Hep2 cells and their possible
mechanism of action. Indian Journal of Experimental Biology, 2009,47 (5):
343-348.

Meena AK, Yadav A, Rao MM. Ayurvedic uses and pharmacological activities
of Calotropis procera Linn. Asian Journal of Traditional Medicines 6(2), 2011,
45-53.

Moronkola DO, Ogukwe C, Awokoya KN. Chemical compositions of leaf and
stem essential oils of Calotropis procera Ait R.Br [Asclepiadaceae]. Der
Chemica Sinica, 2 (2), 2011, 255-260.

Moustafa AM, Ahmed SH, Nabil ZI, Hussein AA, Omran MA. Extraction and
phytochemical investigation of Calotropis procera: Effect of plant extracts on
the activity of diverse muscles. Pharm Biol 2010;48:1080-190.

Mueen Ahmed KK, Rana AC, Dixit VK. Effect of Calotropis procera latex on
isoproterenol induced myocardial infarction in albino rats. Phytomedicine, 11,
2004, 327-330

Muraina IA, Adaudi AO, Mamman M, Kazeem HM, Picard J, McGaw LdJ, et
al. Antimycoplasmodial activity of some plant species from northern Nigeria
compared to currently used therapeutic agent. Pharm Biol 2010;48:1103-7.
O’Connor C. Traditional cheese making in West Africa. Dairy Technology
Paper 1993;3:14-8.

Orwa C, Mutua A, Kindt R, Jamnadass R, Simons A. Agroforestree Database:
a tree reference and selection guide version, 2009, http:/www.world
agroforestry.org/af/treedb/

Orwa C, MutuaA, KindtR, JamnadassR, Anthony S. Agroforestree database:
A tree reference and selection guide version 4.0. World Agroforestry Centre,
Kenya Ecocrop, Ecocrop database. FAO; 2011.

Orwa, C.; Mutua, A.; Kindt, R.; Jamnadass, R.; Anthony, S. Agroforestree
Database: a tree reference and selection guide version 4.0., 2009,
www.worldagroforestry.org/resources/databases/agroforestree

Oudhia P, Tripathi RS. 1998. Proc. National Conference on Health Care and
Development of Herbal Medicines. Raipur: IGAU; 1997. p. 71-8.

Oun, A.A.; Rhim, J.W. Characterization of nanocelluloses isolated from Ushar

(Calotropis procera) seed fiber: effect of isolation method. Mater. Lett., 2016,
168, 146-150.

Parihar G, Sharma A, Ghule S, Sharma P, Deshmukh P, Srivastava DN. Anti
inflammatory effect of Calotropis procera root bark extract. Asian Journal of
Pharmacy & Life Science, 1(1), 2011, 29-44.

Radunz, B.L.; Wilson, G.; Beere, G. Feeding rubberbush (Calotropis procera)
to cattle and sheep. Aust. Vet. J., 1984, 61(7), 243-244.
[http://dx.doi.org/10.1111/].1751-0813.1984.tb06006.x] [PMID: 6497815]
Raghubir R, Rasik M, Gupta AdJ. Healing potential of Calotropis procera on
dermal wounds in guinea pigs. J Ethnopharmacol, 68, 1999, 261-266.

EUROPEAN ACADEMIC RESEARCH - Vol. IX, Issue 5 / August 2021

2882


http://www.worldagroforestry.org/resources/databases/agroforestree
http://dx.doi.org/10.1111/j.1751-0813.1984.tb06006.x
http://www.ncbi.nlm.nih.gov/pubmed/6497815

Shazia Manzoor, Muhammad Anwar Panezai, Jahangir Khan Achakzai, Rehana Naz,
Abdul Manan Kakar, Nazima Yousaf Khan, Ajab Khan Tareen, Inayt Ullah, Zahoor
Agha, Nahida Tareen - Biological and phytochemical studies of Calotropis

procera: A review

69.

70.

71.

72.

73.

74.

75.

76.

717.

78.

79.

80.

81.

82.

83.

84.

Rahman MA, Wilcock CC. A taxonomic revision of Calotropis
(Asclepiadaceae). Nordic Journal of Botany, 11(3), 1991, 301-308

Ramos MV, Aratgjo ES, Jucd TL, Monteiro-Moreira AC, Vasconcelos IM,
Moreira RA, Viana CA, Beltramini LM, Pereira DA, Moreno FB. New insights
into the complex mixture of latex cysteine peptidases in Calotropis procera.
Int J Biol Macromol, 58, 2013, 211-219.

Ramos MV, Eliane S, Araujo, Raquel SB, Oliveira, Fabiano M, et al. Latex
fluids are endowed with insect repellent activity not specifically related to
their proteins or volatile substances. Braz J Plant Physiol 2011;23:57-66.
Ramos MV, Viana CA, Silva AF, Freitas CD, Figueiredo IS, Oliveira RS,
Alencar NM, Lima-Filho JV, Kumar VL. Proteins derived from latex of C.
procera maintain coagulation homeostasis in septic mice and exhibit
thrombin- and plasmin-like activities. Naunyn Schmiedebergs Arch
Pharmacol, 385(5), 2012, 455-463.

Rastogi RP, Mehrotra BM. In: Compendium of Indian Medicinal Plants. Publ.
Central Drug Research Institute, N. Delhi: Lucknow and Publications and
Information Directorate. 1991. p. 70-73.

Razon, L.F. Philippine plant oils as feedstock for Biodiesel. Philipp. Agric.
Sci., 2008, 91, 278-286.

Saber AH, Maharan GH, Rizkallah MM. Sterols and pentacyclic triterpenes of
Calotropis procera. Bull. Fac. Pharm. Cairo Univ, 1969, 7 (1): 91-104.

Salunke BK, Kotkar HM, Mendki PS, Upasani SM, Maheshwari VL. Efficacy
of flavonoids in controlling Callosobruchus chinensis (L.) (Coleoptera:
Bruchidae), a post-harvest pest of grain legumes. Crop Prot 2005;24:888-93.
Samy RP, Chow VTK. Pilot study with regard to the wound healing activity of
protein from Calotropis procera (Ait.) R. Br. Evidence-Based Complementary
and Alternative Medicine, 2012, doi: 10.1155/2012/294528.

Samy RP, Rajendran P, Li F, Anandi NM, Stiles BG, Ignacimuthu S, et al.
Identification of a novel Calotropis procera protein that can suppress tumor
growth in breast cancer through the suppression of NF-kB pathway. PLoS
One 2012;7:e48514.

Sangraula H, Dewan S, Kumar VL. Evaluation of anti-inflammatory activity
of latex of Calotropis procera in different models of inflammation.
Inflammopharmacology 2002;9:257-64.

Setty Ramachandra S, Quereshi Ahmed Absar, Swamy Viswanath AHM,
Patil Tushar, Prakash T, Prabhu K, Gouda Veeran. Hepatoprotective activity
of Calotropis procera flowers against paracetamol-induced hepatic injury in
rats. Fitoterapia, 2007, 78 (1): 451-454.

Sharma BM. Root systems of some desert plants in Churu, Rajasthan. Indian
Forester, 94(3), 1968, 240-246.

Sharma P, Sharma JD. In-vitro Schizontocidal screening of Calotropis
procera. Fitoterapia, 2000, 71: 77-79.

Shilpkar, P.; Shah, M.; Chaudhry, D.R. An alternate use of Calotropis
gigantea: biomethanation. Curr. Sci. India, 2007, 92, 435-437.

Silva, M.C.C.; da Silva, A.B.; Texeira, F.M.; de Sousa, P.C.P.; Rondon,
R.M.M.; Honorio, J.E.R., Junior; Sampaio, L.R.L.; Oliveira, S.L.; Holonda,

EUROPEAN ACADEMIC RESEARCH - Vol. IX, Issue 5 / August 2021

2883



Shazia Manzoor, Muhammad Anwar Panezai, Jahangir Khan Achakzai, Rehana Naz,
Abdul Manan Kakar, Nazima Yousaf Khan, Ajab Khan Tareen, Inayt Ullah, Zahoor
Agha, Nahida Tareen - Biological and phytochemical studies of Calotropis

procera: A review

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

AN.M.; de Vasconcelos, S.M.M. Therapeutic and biological activities of
Calotropis procera (Ait.) R. Br. Asian Pac. J. Trop. Med., 2010, 332-
336.[http://dx.doi.org/10.1016/S1995-7645(10)60081-8]

Singh U, WadhwaniAM, Johri BM. Dictionary of Economic Plants of India.
New Delhi: Indian Council of Agricultural Research; 1996. p. 38-49.

Soares de Oliveira J, Pereira Bezerra D, Teixeira de Freitas CD, Delano
Barreto Marinho Filho J, Odorico de Moraes M, Pessoa C, et al. In vitro
cytotoxicity against different human cancer cell lines of laticifer proteins of
Calotropis procera (Ait.) R Br Toxicol In Vitro 2007;21:1563-73.

Sundar Rao, K.; Pantulu, A.J.; Lakshminarayana, G. Analysis of C. gigantea,
Acia caesia, and Abelmoschus ficulneus seeds. J. Am. Oil Chem. Soc., 1983,
60, 1259-1261

Taylor P, Arsenak M, Abad MJ, Fernandez A, Milano B, Gonto R, et al.
Screening of Venezuelan medicinal plant extracts for cytostatic and cytotoxic
activity against tumor cell lines. Phytother Res 2013;27:530-9.

Traore, A.S. Biogas production from C. procera: a latex plant found in West
Africa. Bioresour. Technol., 1992, 41, 105-109.

Upadhyay RK. Bio-efficacy of latexes from plant species Thevetia nerifolia,
and Artocarpus heterophyllus, Ficus glomerata and Calotropis procera on
survival, feeding, development and reproductive behavior of Spodoptera litura
(F.) (Lepidoptera: Noctuidae); International Journal of Chemical and Bio-
chemical Sciences 2013;4:86-98.

Upadhyay RK. Plant latex a natural source of pharmaceuticals and pesticides.
Int J Green Pharm 2011;169-80.

Varshney, A.C.; Bhoi, K.L.. Cloth from bast fiber of the Calotropis procera
(Aak) plant. Biol. Wastes, 1988, 26, 229-232.

Yadav SK, Nagori BP, Desai PK. Pharmacological characterization of
different fractions of Calotropis procera (Asclepiadaceae) in streptozotocin
induced experimental model of diabetic neuropathy. J Ethnopharmacol,
152(2), 2014, 349-357.

Yelne MB, Sharma PC, Dennis TdJ. Database on Medicinal Plants used in
Ayurveda, Central Council for Research in Ayurveda & Siddha, New-Delhi,
2000, 2(1): 69- 73.

Yesmin MN, Uddin SN, Mubassara S, Akond MA. Antioxidant and
antibacterial activities of Calotropis procera Linn. American-Eurasian J Agric
& Environ Sci, 4 (5), 2008, 550-553.

Yoganarasimhan SN. Medicinal plants of India. — Regional research institute
(Ay.) Bangalore, Tamil Ayurvedic uses a Pharmacological activities of
Calotropis procera Linn. / Asian Journal of Traditional Medicines, 2011, 6 (2)
Nadu. 2000, 2(1): 97

Zheng, Y.; Zhu, Y.; Wang, A.; Hu, H. Potential of Calotropis gigantea fiber as
an absorbent for removal of oil from water. Ind. Crops Prod., 2016, 83, 387-
390.

EUROPEAN ACADEMIC RESEARCH - Vol. IX, Issue 5 / August 2021

2884



