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Abstract: Ricinus cmmunis L. (Castor oil plant) is an important medicinal plant belonging to family Euphorbiaceae. Its
phytochemistry, biological and pharmacological activities, and ethnomedicinal uses have been reviewed in the present
study. The reported chemical constituents showed the presence of flavonoids, phenolic compounds, fatty acids, amino
acids, terpenoids, phytosterol etc. The compounds have been reported to exhibit anticonceptive, antidiabetic, antifertility,
anti-inflammatory, antimicrobial, antioxidant, hepatoprotective, insecticidal and wound-healing activities. They also
showed free radical scavenging and Hg scavenging activities, and repellent properties. Various parts of R. communis
have been widely used in traditional medicine such as abdominal disorders, arthritis, backache, muscle aches,
bilharziasis, chronic backache and sciatica, chronic headache, constipation, expulsion of placenta, gallbladder pain,
period pain, menstrual cramps, rheumatism, sleeplessness, and insomnia. Castor oil plant has also revealed toxic effects
due to the presence of ricin (protein) and ricinine (alkaloid). Comparatively, ricin is more toxic. But still there is need of
more research to be conducted with reference to its medicinal importance (particularly exploring of medicinal recipes)

and active compounds responsible for various activities.
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INTRODUCTION

Ricinus communis L. (Castor oil plant) is an annual or
perennial shrub belonging to the family Euphorbiaceae.
Leaves have long petiole and palm like lobed blades.
Inflorescence consists of unisexual flowers which are
arranged at the top of the axis in the form of panicles;
male flowers lie towards the base and female flowers
towards the apex; perianth leaves (sepals and petals) are
inconspicuous and caducous. Fruit is three chambered,
globose capsule with soft spines (Jombo & Enenebeaku,
2007). When capsules mature, they split up into three
cavities and the seeds are expelled out (Nair, 2009). Seeds
are dorsiventrally flattened, ovoid, fleshy, and covered by
grayish, silvery or light brown generally dotted seed coats
(Smith, 1986).

Ricinus communis has a much more reasonable origin.
The word Ricinus means ‘tick’ and the specific epithet
communis stands for ‘common’ in Latin. The plant is so
named because its seed looks like ‘tick’ and its occurrence
is ‘common’ in many parts of the world (Anonymous,
2004).

R. communis is the only species in its genus, and
comprises 22 subspecies and varieties as well as a handful
of cultivars developed by ornamental horticulturalists and
plant breeders (O’Connell and Skowronski, 2006).
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R. communis, being a native of Africa and India, is
distributed throughout the tropical, subtropical and
temperate regions of the world. It is mostly found in
waste places and is believed to be densely growing weed
(Nair, 2009).

Since ancient time the castor oil has been used as a
curative means in local medicines throughout the world.
In Egypt the seeds of the plant have been discovered in
tombs in BC 4000. The past records show that the castor
oil was used as medicine for the treatment of eye
irritations in Egypt (Anonymous, 2008).

The applications of castor seed oil for light and as an
ointment have been documented by Greek travelers,
Herodotus and others. The use of Castor seeds oil for light
in lamps, and as a laxative in folk medicine has been
reported in India since BC 2000. It has been known from
the folk medicine that in China for hundreds of years R.
communis seeds and their oil has been used for internal or
external application in dressings, stimulation of childbirth
and expulsion of the placenta. (Anonymous, 2007).

The medicinal uses of castor oil have also been reported
(table 4) in countries such as Persia (for epilepsy), Africa,
Greece, Rome, Southern Europe and America. In earlier
Roman period the castor oil plant was called Palma
Christi which stands for ‘into hand of Christ’. Nowadays
it is also sometimes called by this name (Anonymous,
2008).
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There are numerous everyday applications of R.
communis in human life; the oil of the seeds is used in
varnishing the cloths as well as armors; the castor oil also
plays a role in making of various articles such as wax,
polish, coloured chalks, candles and carbon papers
(Jombo and Enenebeaku, 2007). Its utilization has been
made with confidence for the treatment of numerous
diseases such as arthritis, asthma, boils burns, cancer,
carbuncles, catarrh, chancre, cholera, cold, colic, craw-
craw (an itching skin disease) and convulsions (Jombo
and Enenebeaku, 2007).

A good amount of work regarding pharmacological,
phytochemical, toxicological and to some extent
biological activities of R. communis has been reported
(Visen et al., 1992; Okwuasaba et al., 1997; Onwuliri and
Anekwe, 2001; Leonardo et al., 2001; Ross, 2001;
Yuldasheva, 2002; Ross, 2003; Sandhyakumary et al.,
2003; Upasani et al., 2003; Ilavarasan et al., 2006;
Ogunniyi, 2006; Zhang et al., 2007; Chen et al.,2008;
Jombo and Enenebeaku, 2008; Shokeen, 2008; Darmanin
et al., 2009; Garcia et al., 2009; Singh et al., 2009;

Ramos-Lopez et al., 2010; Salimon et al., 2010; Islam et
al, 2010). But still there is need of more research work to
be conducted with reference to its medicinal importance
(particularly exploring of medicinal recipes) and active
compounds responsible for various activities

Phytochemistry

The reported chemical constituents showed the presence
of amino acids (Onwuliri and Anekwe, 2001), fatty acids
(Salimon et al., 2010;0gunniyi,2006;Yuldasheva, 2002),
flavonoids (Ramos-Lopaz et al., 2010), phenolic
compounds (Singh et al., 2009;Chen et al.,2008;Ramos-
Lopez et al.,2010), phytosterol (Zhang et al., 2007),
terpenoids (Darmanin et al., 2009), and other compounds
(Ross, 2003) such as alkaloids, etc(Jena and Gupta, 2012)
which have been summarized in table 1. Some of the
compounds / groups responsible for different activities
have mentioned in table. 3.

Pharmacological activities

R. communis exhibits various biological (table 2) and
pharmacological activities such as abortifacient effect,
acid phosphatase inhibition, acid phosphatase stimulation,
agglutin activity, alkaline phosphatase inhibition (Ross,
2003), anticonceptive activity (Okwuasaba et al., 1997),
antidiabetic activity (Shokeen, 2008), antifertility effects
(Sandhyakumary et al., 2003), anti-inflammatory activity
(Ilavarasan et al., 2006; Singh et al., 2009), antimicrobial
activity (Garcia et al., 2009; Ross, 2001;Islam et al, 2010;
Jombo and Enenebeaku, 2008; Leonardo et al., 2001),
antioxidant activity (Singh et al., 2009), free radical
scavenging activity  (Ilavarasan et al.,, 2006),
hepatoprotective activity (Visen et al., 1992), Insecticidal
activity (Upasani et al., 2003), and repellent Properties
(Grant, 2012).

Abortifacient effect

In a study after treatment with the extract of castor plant
seeds and a ricin-A chain for 3 days successively, the
pregnancy of rabbits was finished. Progesterone (not
estrogen) was reduced significantly in plasma level. All
these were found in treated rabbits as compared to control
ones. In addition to these, in rabbits treated with ricin-A
chain the contents of protein in the placenta were
decreased. While in Laparotomized rabbits production of
lifeless foetuses, separated placenta and blood clots were
seen (Nath et al., 2011).

In another study on rabbits, extract of castor oil seed and a
ricin-A chain were evaluated for the anti-implantation and
anti-ovulation effects which showed a significant
reduction in the weight gain of maternal body as well as
the mortality of each and every foetus (Salhab et al.,
1999).

Acid phosphatase stimulation

When the castor seed oil was used at the dose of 2
ml/animal by rats intragastrically, the intraluminal acid
phosphatase liberation in the duodenum and jejunum, was
increased but not in the stomach. (Ross, 2003).

Analgesic activity

The water extract of R. communis root bark was evaluated
at a dose of 100mg/kg & 200mg/kg while the standard
drug diclofenac was used at a dose of 50mg/kg for
Analgesic activity of. Albino mice of both sexes of six
numbers in each group was undertaken for study of
evaluated by eddy’s hot plate method & tail immersion
method. The results pointed out that the extract possessed
significant anti-nociceptive activity against the two
methods of pain in mice. The responsible phytochemical
compounds may be saponin, steroids and alkaloids
present in the plant (Rajeshkumar et al., 2013).

Antiasthmatic activity

A castor plant root extract (ethanolic) is considered to be
useful for the cure of asthmatic effect as it is against
allergy and acts as mast cell stabilizer due to presence of
saponins and flavonoids phytochemicals in it. The
saponin possesses mast cell stabilizing property while the
flavonoids have a property to relax smooth muscle. They
are also responsible for bronchodilator effect (Jena and
Gupta, 2012).

Anti-fertility activity

In a study R. communis seed extract was investigated for
steroids and alkaloids phytochemical tests. The result was
positive. As the sex hormones are steroids and methanol
extract of seed of R. communis also revealed presence of
steroids therefore, they produce anti-fertility effects (Jena
and Gupta, 2012).

Anticonceptive effect
The subcutaneous application of the ether extracts of seed
of castor plant to the rats showed significant
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C
Fig.1: Ricinus communis L.: A. Shoot of the plant, B. Flowers, C. Fruit (capsules) and D. Seeds

anticonceptive effect. It greatly changed the profile of the
number and extent of vibratory movement of the uterine
muscle, and also reduced response to oxytocin,
ergometrine, acetylcholine and transmural electrical
stimulation (TNS, 1-20H,). The anticonceptive effect is
considered to be caused in part by disturbance in the
balance of the oestrogen / progesterone and direct effect
on the uterus (Okwuasaba et al., 1997).

Sarfaraz Khan Marwat and Fazal-ur-Rehman

Antidiabetic activity

Root extract of R. communis (RCRE) was evaluated for
Antidiabetic effect. For this purpose (500mg/kg b.w)
RCRE was administered to the diabetic rats for 20 days.
The result revealed positive influences not only on fasting
blood glucose but total lipid profile and liver and kidney
functions were also affected. Only one (R-18) of total
tested fractions revealed considerable antihyperglycemic
activity. Thus R. communis can play an important role as
an effective phytomedicine against diabetes (Shokeen et
al, 2008).
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Table 1: Chemical Composition of essential oils of Ricinus communis L. repoted from Literature.

Compound | MF | MW | Part | Reference
Amino Acids
Alanine C;H;NO, 89 Sd Onwuliri and Anekwe, 2001
Arginine CeH,4N,O, 174 Sd Onwuliri and Anekwe, 2001
Asparagine C,HgN,O5 132 Sd Onwuliri and Anekwe, 2001
Aspartic acid C4H,NO, 133 Sd Onwuliri and Anekwe, 2001
Glutamic acid CsHoNO, 147 Sd Onwuliri and Anekwe, 2001
Glycine C,HsNO, 75 Sd Onwuliri and Anekwe, 2001
Histidine CsHoN50, 155 Sd Onwuliri and Anekwe, 2001
Isoleucine Ce¢H3NO, 131 Sd Onwuliri and Anekwe, 2001
Leucine Ce¢H3NO, 131 Sd Onwuliri and Anekwe, 2001
Lysine CsH14N,O,, 146 | Sd Onwuliri and Anekwe, 2001
Methionine CsH1NO,S, 149 | Sd Onwuliri and Anekwe, 2001
Phenylalanine CoH;NO,, 165 Sd Onwuliri and Anekwe, 2001
Proline CsHgNO, 115 Sd Onwuliri and Anekwe, 2001
Serine C;H;NO; 105 Sd Onwuliri and Anekwe, 2001
Threonine C4HoNO3, 119 | Sd Onwuliri and Anekwe, 2001
Tyrosine CoH; NO; 181 Sd Onwuliri and Anekwe, 2001
Valine CsH,;NO, 117 Sd Onwuliri and Anekwe, 2001
Fatty acids
Saturated fatty acids (SFA) | —memememeeee ---- SO Salimon et al., 2010
Unsaturated fatty acids (WFA) | ——em-moeme ---- SO Salimon et al., 2010
Dihydroxystearic acid CsH360,4 316 SO Ogunniyi, 2006; Jena and Gupta,2012
Eicosanoic acid CyoHy00, 312 SO Ogunniyi, 2006
. L CgH3,0 280 | SO Salimon et al.,2010;0gunniyi, 2006
Linoleic acid e Yuldasheva,2002;J; enagand g}upta,2012
Linolenic acid C,5H300, 278 | SO Ogunniyi, 2006
Oleic acid Ci3H340, 282 | SO Salimon et al.,2010;0gunniyi,2006,
Yuldasheva,2002; Jena and Gupta,2012
o Ci6H3,0, 256 | SO Salimon et al.,2010;0gunniyi , 2006
Palmitic acid Yuldasheva,2002;Jenagand (}“;upta, 2012
Ricinoleic acid C3H3405 298 SO Salimon et al.,2010;0gunniyi , 2006
. . C,sH360 284 SO Salimon et al.,2010;0gunniyi , 2006
Stearic acid e Jena and Gupta, 2012 ¢ Y
Arachidic acid SO Jena and Gupta, 2012
Hexadecenoic acid SO Jena and Gupta, 2012
Flavonoids
.. C;H(O5 170 | AP Chen et al.,2008;Singh et al., 2009
Gallic acid Jena and Gupta,2012
Gentistic acid C,HgO,4 154 | AP Chen et al.,2008;Singh et al., 2009
’ Ramos-Lopez et al.,2010; Jena and Gupta, 2012
Glycosides
kaempferol-3-O-B-D-xyylopyranoside --- AP,If | Ramos-Lopez et al., 2010; Jena and Gupta, 2012
Kaempferol-3-O-B-rutinoside, =~ | ---------—- -—-- AP,Lf | Ramos-Lopez et al., 2010; Jena and Gupta, 2012
Kaempferol-3-O-B-D-glucopy-ranoside | ------- -—-- AP,Lf | Ramos-Lopez et al., 2010; Jena andGupta, 2012
Quercetin Cy5H;007 302 | AP,Lf | Singhetal., 2009;Ramos-Lopez et al.,

? 2010;R0s5,2003; Jena and Gupta, 2012
Quercetin-3-O-B-D-xylopyranoside, | ----------- ---- AP,If | Ramos-Lopez et al.,2010; Jena and Gupta, 2012
Quercetin-3-O-B-D-glucopyranoside, | ----------- ---- AP,If | Ramos-Lopez et al.,2010; Jena and Gupta, 2012
Quercetin-3-O-B-rutinoside =~ | -------—--- -—-- AP Ramos-Lopez et al.,2010; Jena and Gupta, 2012
Ricin ] e — Sd Ramos-Lopez et al.,2010
Rutin Cy7H30016 610 | AP Chen et al.,2008;Singh et al., 2009

Ramos-Lopez et al.,2010; Jena and Gupta, 2012
Phenolic compounds
Ascorbic acid CgHgOq 176 | Lf Singh et al., 2009
Ellagic acid C4H¢Og 302 Lf Singh et al., 2009; Jena and Gupta, 2012
Epicatechin C;sH40¢ 290 Lf Singh et al., 2009; Jena and Gupta, 2012
Continued...
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Compound MF MW Part | Reference

Phytosterol

Ergost-5-en-3-0l | meemeeeee — SO Zhang et al., 2007

Fucosterol CyoH,30 412 SO Zhang et al., 2007

Probucol analog C31H480282 517 SO Zhang et al., 2007

Stigmasterol CyoHy50 412 SO Zhang et al., 2007

Gamma-sitosterol CyoHs500 414 SO Zhang et al., 2007

Terpenes

a-pinene CioHs 136 Lf Darmanin et al.,2009

1,8-pinene Sd Jena and Gupta, 2012

1,8-cineole CoH ;30 154 Lf Darmanin et al.,2009; Jena and Gupta, 2012

Camphor CoH;60 152 Lf Darmanin et al.,2009; Jena and Gupta, 2012

B-caryophyllene CisHy 204 Lf Darmanin et al.,2009; Jena and Gupta, 2012

Alkaloids

Ricinine CgHgN,O, 164 Sd,If,st | Onwuliri et al., 2001;Jena and Gupta, 2012

N-demetilricinine | cmemeeeeeee - Sd,Lf Onwuliri et al., 2001; Jena and Gupta, 2012

Miscellaneous

Monoacyglycerol | —ememeeeee- -—-- SD Onwuliri and Anekwe, 2001

1, 2-Diacyglycerol CsH4O5R, - SD Onwuliri and Anekwe, 2001

Triacyglycerol CssHogOg 854 SD Onwuliri and Anekwe, 2001

Diricinoleoylstearoylglycerol (1rS) | ------------ -—-- SO Salimon et al., 2010

Diricinoleoyloleoylglycerol (irQ) | ------------ - SO Salimon et al., 2010

Diricinoleoyllinoleoylglycerol (rrL) | ------------ -—-- SO Salimon et al., 2010

Diricinoleoylpalmitoylglycerol (rtP) =~ | ------------ — SO Salimon et al., 2010

Triricinolein (rrr) Cs7H 10409 933 SO Salimon et al., 2010

Allergens RicclandRice3 | —momomoeee- -—-- AP Ramos-Lopez et al., 2010

Castoroil | e - AP Ramos-Lopez et al., 2010

Quinic acid, C;H,,04 192 Lf Ross, 2003

RicmA | e ——- Sd Ross, 2003

RicinA-B-1 | - Sd Ross, 2003

RicinA-B-2 | emmmeeeeen -—-- Sd Ross, 2003

Ricin-B e -— Sd Ross, 2003

Ricin-C | e - Sd Ross, 2003

Ricm-D | e -—-- Sd Ross, 2003

Ricin-E e - Sd Ross, 2003

Ricin,alpha | e ---- Sd Ross, 2003

Ricin,beta | e — Sd Ross, 2003

Ricinpgamma | ememmeeee- - Sd Ross, 2003

Ricm | s - Lf Sd Ross, 2003

Ricine, n-demethyl | cmemeeeeee -—-- Lf Ross, 2003

Ricinoleic acid triglyceroides | -—----—-—- ---- Sd Ross, 2003

Ricinoleic acid CsH3405 298 Sd Ross, 2003

Ricinus communis Agglutinin RCL-1 | -=-------—- ---- Sd Ross, 2003

Ricinus communis Agglutinin RCL-11 | ----------- o Sd Ross, 2003

Ricinus communis Agglutinin =~ | --------——- ---- Sd Ross, 2003

Ricinus communis Agglutinin- | --------——- -—-- Sd Ross, 2003

glycoprotein CB-1-A | —ememeeeeee -—-- Sd Ross, 2003

Ricinus communis hemagglutinin =~ | --=------—- ---- Sd Ross, 2003

Ricinus communis lectin A-2 | —emeemeeeen - Sd Ross, 2003

Ricinus communis A-1 | —memeemeee - Sd Ross, 2003

Ricinus communis lectin RCA-1 | —eceomeeen ———- Sd Ross, 2003

Ricinus communis lectin, alpha | ------e—- — Sd Ross, 2003

Ricinus communis lectin, beta | —-emmemmeee - Sd Ross, 2003

Ricinus communis lectin, gamma | ---------—- -—-- Sd Ross, 2003

Ricinus communis lectin =~ | —memeeeeeee - Sd Ross, 2003

Ricinus communis phyto agglutinin =~ | ----------- -—-- Sd Ross, 2003

Ricinus lectin RCA-120 | —emmemmemm — Sd Ross, 2003

Ricinuslectin =~ | e - Sd Ross, 2003

Rutin C27H30016 610 Lf, F1 Ross, 2003

Continued...
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Compound MF MW Part Reference

Serine, phosphatidyl C3HuNO, P 385 Sd Ross, 2003

Shikimic acid C5H,,05 174 Lf Ross, 2003

Sitosterol beta C,oH;500 414 Lf,SO Ross, 2003
Indole-3-acetic acid Rt Jena and Gupta, 2012
Lupeol Sd Jena and Gupta, 2012
30-Norlupan-3f-o0l-20-one Sd Jena and Gupta, 2012

Key: MF = Molecular Formula, MW = Molecular Weight, AP = Aerial Parts, F1 = Flower, Lf = Leaf, Sd = Seed, SO = Seed Oil

Table 2: Biological activities of Castor Oil Plant (Ricinus communis L)

Organism | Extracts / constituents | References

Antimicrobial activities

Bacillus subtilis and Plant Ross, 2001
Staphylococcus aureus Plant Ross, 2001

Klebsiella pneumoniae Methanol and water extracts Jombo &Enenebeaku,2007
Escherichia coli Methanol and water extracts Jombo &Enenebeaku,2007
Proteus mirabilis Methanol and water extracts Jombo &Enenebeaku,2007
Staphylococcus aureus Methanol and water extracts Jombo &Enenebeaku,2007
Enterococcus faecalis Methanol and water extracts Jombo &Enenebeaku,2007
Pseudomonas aeruginosa Methanol and water extracts Jombo &Enenebeaku,2007

Escherichia coli

Stem & leaf hexane extract

McGaw et al., 2007

Enterococcus faecalis

Stem & leaf hexane extract

McGaw et al., 2007

Pseudomonas aeruginosa

Stem & leaf hexane extract

McGaw et al., 2007

Staphylococcus aureus

Stem & leaf hexane extract

McGaw et al., 2007

Klebsiella pneumoniae Plant Jombo et al., 2008
Escherichia coli Plant Jombo et al., 2008
Proteus vulgaris Plant Jombo et al., 2008
Pseudomonas aeruginosa Plant Jombo et al., 2008
Enterococcus faecalis Ca(OH), & Castor oil Garcia et al., 2009
Staphylococcus aureus Ca(OH) , & Castor oil Garcia et al., 2009
Pseudomonas aeruginosa Ca(OH) , & Castor oil Garcia et al., 2009
Streptococcus mutans Ca(OH) , & Castor oil Garcia et al., 2009
S. sanguinis Ca(OH) ; & Castor oil Garcia et al., 2009

Enterococcus faecalis

Endoquil(castor oil detergent)

Leonardo et al.,2001

Micrococcus luteus

Endoquil(castor oil detergent)

Leonardo et al.,2001

Staphylococcus aureus

Endoquil(castor oil detergent)

Leonardo et al.,2001

S. epidermidis

Endoquil(castor oil detergent)

Leonardo et al.,2001

Streptococcus mutans

Endoquil(castor oil detergent)

Leonardo et al.,2001

S. sobrinuss

Endoquil(castor oil detergent)

Leonardo et al.,2001

Escherichia coli

Plant

Ross, 2001 and Islam et al., 2010

Salmonella newport Plant Ross, 2001 and Islam et al., 2010
Serratia marcescens Plant Ross, 2001 and Islam et al., 2010
Streptococcus progens Plant Ross, 2001 and Islam et al., 2010
Shigella flexneri Plant Ross, 2001 and Islam et al., 2010

Anti amoebic activity

Entamoeba histolytica

Ethanol/water extract of root

Ross, 2001

Entamoeba histolytica

Ethanol/water extract of stem

Ross, 2001

Anthelmintic activity

Caenorhabditis elegans

Stem & leaf hexane extract

McGaw et al., 2007

Insecticidal activity

Callosobruchus chinensis

Aqueous leaf extract

Upasani et al.,2003

Cosmopolites sordidus

Aqueous leaf extract

Tinzaara et al.,2006

Culex pipiens

Aqueous leaf extract

Aouinty et al.,2006

Aedes caspius,

Aqueous leaf extract

Aouinty et al.,2006

Continued...
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References

Aouinty et al.,2006
Aouinty et al.,2006
Upasani et al.,2003

Extracts / constituents
Aqueous leaf extract
Aqueous leaf extract
Mmethanolic leaf extract

Organism

Culiseta longiareolata
Anopheles maculipennis
C. chinensis

Callosobruchus chinensis leaf extracts Upasani et al.,2003
Acromyrmex lundi Aqueous & acetone leaf extracts Caffarini et al.,2008
Zabrotes subfasciatus Castor oil Mushobozy et al.,2009

Spodoptera frugiperda

Ramos-Lépez et al., 2010

Larvicidal activity

Anopheles arabiensis

Crude extracts

Elimam et al., 2009

Culex quinquefasciatus

Crude extracts

Elimam et al., 2009

Table 3: Showing different activities by various compounds / groups present in Ricinus communis L.

Name of the compounds / groups

Activities

References

Saponin, steroids and alkaloids

Analgesic activity

Rajeshkumar et al., 2013

Antinociceptive activity

Jena and Gupta, 2012

Saponins and flavonoids

Antiasthmatic activity

Jena and Gupta, 2012

Steroids

Anti-fertility activity

Jena and Gupta, 2012

Flavonoids, alkaloids and tannins

Anti-inflammatory activity

Nath et al., 2010

Methyl ricinoleate, Ricinoleic acid,

12 octadecadienoic acid and methyl ester

Antioxidant activity

Jena and Gupta, 2012

Flavonoids

Antioxidant activity

Jena and Gupta, 2012

Singh and Geetanjali,2015

Insecticidal, ovicidal and

oviposition prevention

Upasani et al., 2003

Ricinine

central nervous system stimulant effect

Williamson, 2002

RCA (Ricinus communis agglutinin

clots red blood cells

Helmenstine, 2001

Ricin

inactivates the ribosomes

Singh and Geetanjali,2015

Singh and Geetanjali,2015
Singh and Geetanjali, 2015

Cytotoxic Activity
Ricinoleic acid analgesic and anti-inflammator

Table 4: Traditional Uses of Castor Qil Plant (Ricinus communis L.)

Diseases Part Used | Treatment Reference
Abdominal R In Tanzania, hot water extract of dried root is used orally to treat diarrhea, Ross, 2003
disorders stomach ulcers and stomachaches.
AP In Saudia, hot water extract of aerial parts is taken orally as a purgative and | Ross, 2003
diuretic.
Aching feet CO Castor oil is used for aching feet. Simply smearing of some hand-warmed Samantha,2010

castor oil over feet is sufficient for immediate relief. For severe foot pain,
enough amount of castor oil is applied over feet’s problem areas which are
wrapped in some plastic (such as cling film) and after that socks are put on
before going to bed. Repeated application of this for a few weeks will
eventually resolve most foot pain completely. Use of castor oil in very
painful heel spurs (calcium deposits) is also useful.

Castor oil applied topically can give immense from arthritis, back pain and | Samantha,
general muscle aches and soreness. A cloth soaked in castor oil is applied 2010

over the painful joint is covered with plastic (such as cling film). A hot
water bottle placed over this (this method is also known as a’ castor oil
pack’). The heat will help the castor oil to penetrate the inflamed tissues
and joints. Even without external heat, a castor oil pack will still work
wonders. This can be done easily by putting the castor oil pack on before
going to bed, leaving it to work overnight.

Arthritis,backache, | CO
muscleaches CO

Bilharziasis L In Senagal, a decoction of the dried leaves is externally applied for Ross, 2003
bilharziasis

Boils, sores and L Leaves are said to be used in the form of a poultice or fomentation on Ranaetal.,

swellings. sores, boils and swellings. 2012

Chronicbackache Sd
and sciatica:

The kheer of erand seeds, after boiling them in milk, is a famous
household remedy for the Sciatica-Lumbago Syndrome The same recipe is
given to patients of other vata diseases like

Ayurved., 2001

Continued...
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Diseases Part Used | Treatment Reference
Chronic L In Somalia, a handful of leaves are crushed and mixed with a cup olive oil. The | Ross, 2003
headache mixture is applied to the head and I drop is placed in each nostril to treat
chronic headache. The treatment is continued until the patient is free of pain.
Conjunctivitis CcO Put 1-2 drops of Castor Oil twice daily for 3 days. It may sting a little in the Tunika, 2008
beginning, but later on it soothes the eyes, and eradicates conjunctivitis.
Constipation CO Varying in dose from patient to patient, castor oil is a simple and harmless Ayurved. 2001
purgative. Usually, 20 to 60 ml of it can be taken at bedtime with lukewarm
milk. Castor oil works faster if it is taken during daytime
CO Half ounce of castor oil taken internally will have a quick and mild laxative Samantha,
effect, giving relief for constipation. To improve the taste, take the oil by 2010
floating in a glass of warm milk or mixing it with a fresh egg yolk.
Expulsion of R In Kenya and the decoction of the fresh root is taken orally to facilitate the Ross, 2003
placenta expulsion of placenta or hasten parturition
Sd In Philpine,the seed is rubbed on the soles of the feet to hasten parturition or Ross, 2003
expulsion of placenta
Flatulence L Leaves coated with oil and warmed, are commonly applied over the abdomen to | Rana et al.,
give relief in the flatulence in the children. 2012
Gallbladder Oil Pain from gallstones can be relieved by using hot castor oil packs.Place a castor | Samantha,
pain oil pack over the area to relieve pain from gallbladder attacks 2010
Hair growth Sd In Japan, the water extract of seeds is externally applied to promote hair growth | Ross, 2003
Lumbago R Roots are administered in the form of a decoction for lumbago and allied Ranaetal.,
complaints 2012
Muscular L To treat muscular distortion, leaves are boiled in water, and the decoction is Ross, 2003
distortion applied to distorted muscles
Paralyzed L In Somalia, A handful of leaves are crushed and mixed with a cup olive oil. The | Ross, 2003
Limb oily extract is rubbed on the skin of paralyzed limb twice a day to restore
activity
Period pain CO Massage some hand-warmed castor oil over the lower abdomen to relieve Samantha,
menstrual period pain and menstrual cramping. Using the castor oil pack method over the | 2010
cramps lower abdomen can also help reduce menstrual irregularities and uterine and
ovarian cysts. It’s not unusual to feel some fluttering over the ovaries (either
side or both) when a castor oil pack is applied.
Poisoning Fresh juice of leaves is reported to be used as an emetic in the poisoning by Ranaetal.,
narcotics like opium. 2012
Repellent L The powdered leaves are used for repelling aphids, mosquitoes, white flies and | Rana et al.,
rust mites. 2012
v Rheumatism | CO The use of castor oil forms the basic treatment of rheumatoid rthritis in Ayurved. 2001
ayurveda. In its early stage taking 10 to 20 ml of castor oil and wo grams of the
powder of dry ginger with a cup of warm milk daily for fortnight at bedtime
reduces inflammation besides the early morning stiffness of the joints which is
a characteristic feature of the diseases
Rigid knees L In Somalia, A handful of leaves are crushed and added to a cup of sesame oil. Ross, 2003
The mixture is filtered and applied to knees.
Secretion of L The leaves have been also recommended in the form of a decoction or poultice, | Ranaetal.,
milk. as an application to the breasts of women to increase the secretion of milk. 2012
Sexual diseases | L In South Africa, hot water extract of leaves is taken orally as an emmenagogue. | Ross,2003
The powdered, dried root is applied locally as a vaginal antiseptic.
Sd In South Korea, hot water extract of seeds is taken orally as an emmenagogue Ross,2003
L In Mauritius, hot water extract of dried leaves is taken orally as an Ro0ss,2003
emmenagogue.
Skin diseases CO,L Castor oil and its leaves are used in many poultices which are applied over Ayurved. 2001
inflamed conditions of joints, boils and the enlargement of lymph nodes. Its
application is also beneficial if it is done on the cracked skin of the feet.
CO To treat small skin infections, apply a few drops of castor oil onto a plaster or Samantha,2010
band aid and apply it over the area you wish to treat each day. For a larger skin
infection, use a piece of clean cloth soaked in castor oil instead
Sleeplessness, CcO For the treatment of insomnia, a little castor oil is rubbed over the eyelids Samantha,
insomnia before going to bed. Castor oil applied in this way will bring about a feeling of | 2010
deep relaxation for a peaceful slumber without the use of drugs.
Continued...
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Diseases Part Used | Treatment Reference
Stomach ache, | CO To relieve stomachaches, hand-warmed castor oil is massaged gently over Samantha, 2010
colic the abdomen and the bellybutton area (the navel). This relieves stomach pain

and helps to expel trapped gas. Castor oil used in this way also helps relieve

colic in newborns and helps them sleep.

An infusion of leaves is used for stomache-ache, Rana et al.,2012
Swollen (0(0) Rub castor oil over the swollen lymph nodes each day and it will gradually Samantha, 2010
lymph nodes shrink in size. Castor oil works by speeding up the circulation of the

lymphatic system.
Tapeworms, CcoO Castor oil taken internally has been documented to discharge tape worms Samantha, 2010
intestinal successfully. Take a tablespoon of castor oil in a glass of warm milk in the
worms morning and at night. The worms will be passed out of the system

R 50 gms of root is boiled with 2 cups of water until I cup remains.1 cup is Ross, 2003

then taken daily for 3 days. This useful for to treat intestinal worms
Tumour L In Italy the fresh leaves are applied on the breast as a galactagogue and on Ross, 2003

affected area to treat tumour
Weakened CcO Castor oil has the remarkable ability to increase our body’s lymphocytes. Samantha, 2010
immune Lymphocytes, or white blood cells, regulate wound healing. Studies have
system shown that T lymphocytes may play an important role in healing. Thus castor

oil applications appear to be helpful for anyone weakened immune systems.

Key: AP = Aerial parts, L = Leaves, CO = Castor Oil, R = Root, Sd = Seed,

Antimicrobial activity

Different solvent extracts of R. communis roots
(200mg/ml) were evaluated for antimicrobial effects. For
this purpose well known diffusion method was applied
against the diseases causing microorganisms such as
Aspergillus niger, Bacillus subtilis, Candida albicans E.
coli, Proteus vulgaris, Pseudomonas aeruginosa, S.
aureus and Salmonella typhimurium. The hexane and
methanol extracts revealed maximum antimicrobial
activity whereas less antimicrobial properties was shown
by the aqueous extracts (Jena and Gupta, 2012).

Anti amoebic activity

A study was carried out to investigate the anti amoebic
activity of the different extracts of roots / stem of R.
communis. The ethanol/water (1:1) extract of the root, in
broth culture, at a concentration of 125mcg/ml and similar
extract of the stem were active against Entamoeba
histolytica (Ross, 2003).

Antibacterial activity

A study was carried out to investigate the different R.
communis leaf extracts for the antibacterial activity
against dermatophytic and pathogenic bacteria, E. coli, K.
pneumoneae S. aureus, Streptococcus progens. Disc
diffusion method was used for this purpose. All the
extracts revealed profound anti bacterial activities. The
acetone extracts showed maximum zone of inhibition
(P<0.0001).

This study found the latent effectiveness of the selected
leaves of R. communis as an anti bacterial agent. Still
further studies are required to investigate active
compounds and probable medicinal application in
chemotherapy for human beings (Islam, 2010).

In another work the antibacterial activities of R.
communis. fermented seed extracts were evaluated. The
seeds without seed coats, were ground to make powder,
then fermented. After that, extractions with alcohol and
water were prepared with the help of Soxhlet machine and
were used in different concentrations against special
bacteria. For this diffusion method of susceptibility
testing on sensitivity testing agar medium was used. E.
coli, K. pneumoniae, P. vulgaris, and S. aureus showed
significant susceptibility to both the above ex tracts
whereas Pseudomonas aeruginosa was less susceptible.
The Enterococcus faecalis revealed resistance to all the
extracts. In fermented R. communis seeds the active
antimicrobial compounds should be investigated whereas
their therapeutic values should be evaluated properly for
human beings (Jombo and Enenebeaku, 2008).

Anti- cancer effects

In the present work the in-vitro anti-cancer effects of the
ethanolic extract of R. communis against 7 human cancer
cell lines were investigated. The seven cell lines were:
Colon cancer cell line (Colon HT-29, SW-20, SiHa), Liver
cancer cell line (Hep-2), Breast cancer cell line (T-47D),
Cervix cancer cell line OVCAR-5, Prostrate cancer cell
line (PC-3). The sulforhodamine B (SRB) assay was
applied for testing the cytotoxic effect of test material at
100pg/ml concentration against all the cell line. The
ethanolic extract of Ricinus communis seed revealed 41%
activity against Colon 502713 whereas maximum activity
was shown by stem part against SiHa (47%) (Prakash and
Gupta, 2014)

Anti-implantation activity

In a work when the ether soluble fraction of methanol
extract of R. communis var. minor was administered
subcutaneously to adult female rats and rabbits at a dose
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upto 1.2g/kg and 600 mg/kg respectively in divided doses
the result revealed anti-implantation, anticonceptive and
estrogenic activity in the above tested animals (Rana et
al., 2012).

Anti-inflammatory activity

A study was conducted to evaluate the anti-inflammatory
and free radical scavenging activities of the root extract of
R. communis in Wistar albino rats. The study showed
positive results of above extract for the tested activities.
The chemical constituents which caused the above
activities may be flavonoids, alkaloids and tannins present
in the plant (Nath et al., 2010)

Antioxidant activity

In one study extracts of seed of castor oil plant (R.
communis) were investigated for the antioxidant activity
by using lipid per oxidation by ferric thiocyanate method
and free radical scavenging effect on 2,2 diphenyl-1-
picrylhydrazyl radical (DPPH) and hydroxyl radical
generated from hydrogen peroxide. The results showed
high antioxidant activity of R. communis seed at low
concentration.  The  phytochemicals  constituents
responsible for antioxidant activity may be Methyl
ricinoleate, Ricinoleic acid, 12 octadecadienoic acid and
methyl ester present in R. communis. The presence of
flavonoids in the extracts of R. communis stem and leaves
may also produce antioxidant activity (Jena and Gupta,
2012).

Antinociceptive activity

A study was conducted to investigate the antinociceptive
effect of R. communis leaves extract against acetic acid
induced writhing test, formalin induced paw licking and
tail immersion methods in mice. The results revealed that
methanolic leaves extract of R. communis possessed
profound antinociceptive effect against all the above tests
in mice. The phytochemicals constituents responsible for
antinociceptive activity may be saponins, steroids and
alkaloids (Jena and Gupta, 2012).

Bone regeneration activity

The study was conducted to evaluate the Ricinus
communis polyurethane for its biocompatibility and its
capability of regeneration of bone stimulation. Results
revealed that RCP combined with calcium carbonate or
calcium phosphate could encourage matrix mineralization
and are biocompatible materials. Incorporating alkaline
phosphatase to RCP with subsequent incubation in
Synthetic body fluid could improve the biological
properties of RCP. The advantage seen in RCP as
compared to demineralized bone is that the former has a
slower reabsorption process (Rana et al., 2012).

Ricinine the central nervous system (CNS) stimulant
Ricinine which is removed from the castor seed coat
extract revealed typical central nervous system stimulant

effect when administered to mice and the results showed
an enhanced memory consolidation, decrease in tentative
behaviour and catalepsy similar properties (Williamson,
2002).

Free radical scavenging activity

Study was carried out to investigate Ricinus communis
extract for free radical scavenging activity. The
methanolic extract revealed considerable free radical
scavenging activity by inhibiting lipid peroxidation
initiated by carbon tetrachloride and ferrous sulphate in
rat liver and kidney homogenates. The extract improved
free radical scavenging activity of stable radical 2,2-
diphenyl-1-picryl-hydrazyl (DPPH), nitric oxide and
hydroxyl radical in vitro assay methods (Ilavarasan et al.,
2000).

Hepatoprotective activity

The extract of Castor oil plant leaf was evaluated for
hepatoprotective, choleretic and anticholestatic effects.
The result of an initial trial of an ethanol extract with
albino rats, revealed significant safety against
galactosamine-induced hepatic damage. It also revealed
dose-dependent choleretic and anti cholestatic effect, and
hepatoprotective activity as judged by hepatocytes
isolated from paraceta mol-treated rats. On fractionation
of the ethanol extract, maximum activity was localized in
the butanol fraction (Visen et al., 1992).

Insecticidal and larvicidal activity

In study water extract of castor oil plant leaf was
evaluated as insecticidal agent. It revealed a significant
insecticidal effect against Callosobruchus chinensis L
(Coleoptera: Bruchidae). In another study flavonoids were
isolated and investigated for insecticidal and antimicrobial
activities. They revealed effective insecticidal, ovicidal
and oviposition prevention activities against C. chinensis.
But the activity against the common microbial infestants
of stored pulses, of which C. chinensis is a major pest,
was found to be insignificant (Upasani et al., 2003).

Seeds have insecticidal activity against Spodoptera
frugiperda (Ramos-Lopez et al.,, 2010) Crude extracts
have larvicidal activity against Anopheles arabiensis and
Culex quinquefasciatus (Nath et al., 2011).

Repellent properties

The taste of the castor oil is terrible so it has been used as
a spray to repel moles. Similarly the odour of the castor
plants is unpleasant; therefore, they have been used as
repellent when planted around the mole infested areas.
Care should be taken that children and pets have no
access to the poisonous seeds (Grant, 2012).

Ethnomedicinal uses

Since ancient time the castor oil has been widely used as a
curative means in local medicines throughout the world
for various diseases such as abdominal disorders, arthritis,
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backache, muscle aches, bilharziasis, chronic backache
and sciatica, chronic headache, constipation, expulsion of
placenta, gallbladder pain, period pain, menstrual cramps,
rheumatism, sleeplessness, and insomnia which have been
summarized in table 3.

Toxicity

The toxicity of castor beans (seeds) has been known since
ancient times. Castor beans contain ricin (protein) and
ricinine (alkaloid), both are very toxic but ricin is
relatively more toxic and in small amount it is found in
other parts of the plant (Nair, 2009).

Ricin is so effective that 1mg is enough for the killing of
an adult person.

Ricin was likely the poison used by a murderer to kill
Gyorgi Markov, a Bulgarian

rebel living in London in the late 1970’s.The toxin was
contained in a pellet injected

into Markov’s leg by a device hidden as an umbrella
(O’onnell et al.,2006;Anon., 2007).

Ricin is a slow-acting poison, which causes death after 1-
3 days. It destroys protein manufacturing organelles of the
cell known as ribosomes.

Ricinine is a toxin belonging to a piperidine alkaloid
present in Ricinus communis seed and is known as a
biomarker for the exposure to ricin.

RCA (Ricinus communis agglutinin) is another toxic
protein in the castor bean, which clots red blood cells. It
means, if RCA is injected in the blood stream of a person
the blood is coagulated (Helmenstine, 2001)

CONCLUSION

Ricinus communis (castor plant) is one of the thousands of
important medicinal plants used traditionally throughout
the world. The pharmacological effects (activities)
reported from various sources prove that R. communis has
much more healing potential. The existence of important
chemical compounds in the plant and pharmacological
properties confirmed that R. communis possesses most
important capability for the improvement of novel potent
drugs in future.
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