www.ijapbc.com IJAPBC — Vol. 5(4), Oct - Dec, 2016 ISSN: 2277 - 4688

INTERNATIONAL JOURNAL OF ADVANCES IN
PHARMACY, BIOLOGY AND CHEMISTRY
Research Article

4 Evaluation of the Antiulcer Properties of Castor \

Plants Indigenous to Kerala

Ashwathy G, Sheela D
Department of Botany, St. Teresa’s College, Ernakulam, Kerala, India - 682011.

N

ABSTRACT

The castor oil plant (Ricinus communis L.) is a species of flowering plant of Euphorbiaceae family. It is also widely
grown as an ornamental plant and for oil seed production in tropical and subtropical regions of the world. The
aim of the study was to evaluate the antiulcer properties of the castor oil plant. The antiulcer property was
studied by studying the H', K’ ~ATPase enzyme inhibition activity. The H*, K*- ATPase activity was conducted in
the presence of different concentrations of castor seed extract. The percentages of inhibition were calculated. The
percentages of inhibition obtained were 94.11%, 94.62%, 94.95%, 95.2% and 95.46% for samples with
concentrations 1001, 200y, 30041, 40041 and 5001 respectively. Phytochemical analysis was performed to reveal
the presence of antiulcerogenic principles like alkaloids, flavonoids, phenclic compounds and saponins. Positive

results were observed for all the four phytochemicals. This showed that Ricinus communis L. possess significant
antiulcer property.
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1. INTRODUCTION

Peptic ulcers are one of the most common diseasc seeds and oil of the plant Ricinus communis L. has
occuring in human beings. Peptic ulcer disease, also antiulcer properties *.

known as a peptic ulcer or stomach ulcer, is a break The extract of Ricinus communis L. was reported to
in the lining of the stomach. It is a chronic and show antiulcer property in various antiulcer models *
recurrent disease and one of the most predominant of % but still its activity on H*, K* -ATPase remains to
gastrointestinal diseases’. Treatment against peptic be unknown. On the basis of these observations, an
ulcers includes H, antagonists or proton-pump attempt was made to determine the activity of the
inhibitors, antibiotics or even a surgery >. The present castor seed extract on the inhibition of H', K" -
study was carried out for the evaluation of the ATPase enzyme. The inhibition of the H', K'-
antiulcer properties of castor oil plants indigenous to ATPase activity can show whether a plant material
Kerala. Ricinus communis L., the castor oil plan. is a has the ability to be an antiulcer agent or not > '*'2,
species of flowering plant of Euphorbiaceae family. The mechanism of the antiulcer property of R.
It is the sole species in the monotypic genus Ricinus, communis L. can thus be studied by studying the H',
and R. communis L. is the only species with many K -ATPase inhibition activity. H®, K'-ATPase
polymorphic forms. It is also widely grown as an (Gastric hydrogen potassium ATPase) is
ornamental plant. It is a tall glabrous glaucous annual an enzyme whose purpose is to acidify the stomach.
shrub. Ricinus has been freely used all over India Excess acidification of the stomach may lead to the
since centuries >, The seeds, seed oil, leaves and the formation of peptic ulcers.

roots have great medicinal value. In Indian system of The castor plant also possesses antiulcerogenic
medicine, the leaf, root, and seed oil have been used principles like flavonoids, tannins, alkaloids and
for the treatment of inflammation and liver diseases saponins > * "' Phytochemical analysis can be
as they have been found to be hepatoprotective, carried out to find out presence or absence of these
laxative, purgative and diuretic **. Mainly the antiulcerogenic principles.
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2. MATERIALS AND METHODS

2.1 Plant material: _
Fresh twigs of Ricinus communis L. were collected

from different locations of Emakul.am lgistrict,
Kerala, India for obtaining t’pe fruit an wel;'e
identified using the Flora of Presidency of Madras by
J. S. Gamble '* .The thorny coat were peeled and the
seeds were collected and air dried.

eparation of the seed extract:
éﬁepsregis collected were grounded into powder. 5g
of the powder was weighed and the extract was
prepared using chloroform. It was kept undisturbed
for 3 days and extract was then filtered and used for

the further study.

2.3 Preliminary phytochemical analysis:
Phytochemical tests were carried out mor.der to ﬁnd
out the presence of phytochemical constituents like
alkaloids (Dragendroff’s Test), flavonoids
(Concentrated  Sulphuric acid Test), phenolic
compounds (Ferric chloride Test), saponins (Foam
test) etc. according to the standard procedures 19, 20
24

2.4 Analysis of proton pump activity:

2.4.1 Preparation of H*, K*- ATPase

Gastric membrane containing H*, K*- ATPase was
prepared from mucosal stomach scrapings of sheep
and was homogenized in 20mM Tris- HCI buffer (pH
7.4). The homogenate was centrifuged for 20minutes
at 15,000 rpm and the resulting supernatant was used
to determine the H*, K*- ATPase activity and its
inhibition.

2.4.2 Estimation of protein

The protein content of the supematant was
determined by Lowry’s method (1951) using Bovine
serum albumin (BSA) as standard.

2.4.3 H*, K*- ATPase assay

The enzyme extract of 100l quantity was taken for
testing the activity of H*, K*- ATPase. Reaction was
carried out in 16mM Tris- HCI buffer (pH 6.5). The
reaction was initiated by adding substrate (2mM
ATP, 2mM MgCI2 and 10mM KCI) and then made
upto 2ml and incubated for 30min at 37° C. The
reaction was stopped by the addition of an assay
mixture containing 45% Ammonium molybdate and
60% Perchloric acid. Phosphomolybdate formed was
measured spectrophotometrically at 400nm.

2.4.4 Inhibition of H*, K*- ATPase in- vitro
The seed extract having different concentrations
(100p1, 200p1, 300ul, 400ul, 500u]) were incubated
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with H*, K*- ATPase assay mixture for 30min. O.D
values were noted. The results were expressed as
percentage of inhibition of enzyme. The percentage
of inhibition was calculated using the formula:
Percentage of inhibition =

[OD (control) — o.D (lr.s!)] % 100

0.D (control)

3. RESULTS

3.1 Phytochemical analysis:

The phytochemical screening of Ricinus communis L.
shows the occurrence of alkaloids, phenolics,
flavonoids and saponins (Table 1).

3.2 Analysis of proton pump activity:

3.2.1 Estimation of protein

The protein content was found out to be 0.44mg/m!
using Lowry’s method.

3.2.2 Inhibition of H*, K*- ATPase in- vitro

The H*, K*- ATPase inhibitory activity of Ricinus
communis L. was studied by using different
concentrations of the castor seed extract. For the
different concentrations of extract taken were 100pl,
200pl, 300ul, 400p] and 500ul, the percentages of
inhibition obtained were 94.11%, 94.62%, 94.95%,
95.12% and 95.46% (Table 2). The data showed that
the percentage of inhibition increases as the
concentration of the extract increases ie, with an
increase in the concentration of the extract the
antiulcer activity increases.

4. DISCUSSION

Castor oil plant, Ricinus communis L. has many uses
in day-to-day life. Castor oil has been widely
reported to be used as a laxative, purgative and
cathartic in Unani, Ayurvedic and other ethnomedical
systems * . In addition to the above mentioned uses,

castor plant also has analgesic, antiarthritic,
antinflammatory, antiasthamatic,  antidandruff,
antinociceptive, antimicrobial, antifungal,

hepatoprotective, bioinsecticidal activity, etc ™* '> '
Castor oil plant also possesses significant
antiulcerogenic property *.
A large number of phytochemicals such as
flavonoids, tannins, alkaloids and saponins from
other plants have t!)reviously demonstrated potential
antiulcer activity * ' 2 In the present study, the
presence phytochemical constituents like flavonoids,
phenolics, tannins and saponins etc, were found out
(Table 1). This proves that Ricinus communis L.

could be antiulcer agent. The results were similar to
works done previously & 13- 15.17.22.23
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The antiulcer property was confirmed by the H*, K*-
ATPase inhibitory activity. The results of the present
study showed percentages of inhibition of l—.l*, K*-
ATPase to be more than 90% with different
concentrations of the castor seed extract. Therefoye,
Ricinus communis L. proved to be a good pl‘ant with
significant antiulcer property. Similar studies were
carried out in other plants> '® ' '2.The Castor oil
plant (Ricinus communis L.) can thus be used as an
antiulcer drug with much reduced side effects as
compared to chemical drugs to treat Peptic ulcers
after proper purification and formulation.

5. CONCLUSION

The present study has shown that Castor oil plant has
significant antiulcerogenic property owing to the high
H*, K*- ATPase inhibitory activity as well as to the
presence of antiulcerogenic principles like alkaloids,
flavonoids, phenolics and saponins. The present
study suggests the use of castor oil as a remedy for
peptic ulcers after purification and with proper
pharmaceutical formulation. Further studies, on the
H*, K*- ATPase inhibitory activity of castor oil are
however, recommended to  evaluate its
antiulcerogenic power.

Table 1
Result of Phytochemical Analysis
Phytoconstituents Castor oil
Alkaloids +
Phenolics +
Flavonoids +
Saponins +

Key: (+); Present, (-); Absent

Table 2
Percentage of inhibition of H*, K*- ATPase enzyme
Concentration of plant extract (in ul) Percentage of inhibition (%)
100 94.11
200 94.62
300 94.95
400 95.12
500 95.46

6. REFERENCES
1. Kore Kakasaheb, Shete Rajkumar V, Patel
Apsari J, Kulkarni Jitendra B. Antiulcer
of Aqueous extract of Spinacia oleracea in
rats. International Journal of Research in
Pharmacy and Chemistry, 2011; 1(3): 654-

661.
2. Samuel Onasanwo A, Neetu Singh,
Samuel Olaleye B, Gautam Palit.

Antiulcerogenic and proton pump (H*, K*-
ATPase) inhibitory activity of Kolavirion
from Garcinia kola Haeckel. in rodents.
Indian Journal of Experimental Biology,
2011;49: 461- 468.

3. Padma  Laxmikant Ladda, Kaupali
Bhimashankar Kamthane. Ricinus
communis  (Castor): An  Overview.
International Journal of Research in

Pharmacology and Pharmacotherapeutics,
2014;3 (2): 136-144.

425

4. Preeti KM, Ansu Bala Verma N. A
Review  on  Ethanopharmacological
Potential of Ricinus communis Linn..
Pharma Tutor Magazine, 2014; 2(3): 76-
85.

5. Gupta Neelam, Singh AK. A Review on
Ricinus communis Linn., International
Ayurvedic Medical Journal, 2015; 3(2):

492-495.

6. Jitendra Jena, Ashish Kumar Gupta.
Ricinus communis Linn: A
Phytopharmacological Review,

International Journal of Pharmacy and
Pharmaceutical Sciences, 2012; 4(2): 25-
29.

7. Vaishali Murade, Dinesh Hase, Keshav
Deshmukh,  Shreyas Pansambal. A
Comprehensive Review of
Phytopharmacology of Ricinus communis




www.ijapbc.com

IJAPBC - Vol. 5(4), Oct - Dec, 2016

ISSN: 2277 - 4688

inn.). International ~ Journal  of
I(’Ll':yto;))harmacology, 2014; 5(4): 328-334.

8. Eman Mohammed El-  Metwally.
Evaluation of Antiulcer Activnfy of Gmgt‘:l‘,
Clove and Castor oils against Aspirin
induced Gastric ulcers in rats. World
Applied Sciences Journal, 2014; 29(7):

15- 824.

9. 8Rachhadiya Rakesh M, Kabra Mal}aveer
Prasad, Rajkumar Shete V. Evaluation of
Antiulcer activity of Castor oil in Rat:s.
International Journal of Research in
Ayurveda and Pharmacy, 2011; 2(4):
1349-1353. )

10.Priyanka Yadav, Aditya Ganeshpurkar,
Gopal Rai. In vitro H+ -K+ ATPase
inhibitory potential of methanolic extract
of Cissus  quadrangularis  Linn..
Pharmacognosy Research, 2012; 4(2):
123-126.

11.Samuel Onasanwo A, Neetu Singh,
Samuel Olaleye B, Vaibhav Mishra,
Gautam Palit. Antiulcer and Antioxidant
activities of Hedranthera barteri {(Hook
F.) Pichon}. International Journal of
Medical Research, 2010; 132: 442-449,

12.Rajesh Kashi Prakash Gupta, Pradeepa,
Manunatha  Hanumanthappa.  In-vitro
antioxidant and H*, K*-ATPase inhibition
activities of Acalypha wilkesiana foliage
extract. Journal of Pharmacy and Bioallied
Sciences, 2013; 5(3): 2114-223.

13.Barisi Inayor N, Omodule Ibraheem.
Assessing  Ricinus communis L.(castor)
whole plant part for Phenolics and Saponin
constituents  for  Medicinal and
Pharmaceutical Applications. International
Journal of Advances in Pharmacy, Biology
and Chemistry, 2014; 3(4): 815- 826.

14.Momoh AO, Oladunmoye MK, Adebolu
TT. Evaluation of the Antimicrobial and
Phytochemical Properties of Oil from
Castor Seeds (Ricinus communis Linn).
Bulletin of Environment, Pharmacology
and Life Sciences, 2012; 1 (10): 21-27,

15. Raheela Khursheed, Asia Naz, Erum Naz,

Huma Sharif, Ghazala Rizwani H.
Antibacterial, Antimycelial and
Phytochemical Analysis of Ricinus
communis Linn., Trigonella foenum

graceum Linn., Delonix regia(Bojer ex

426

Hook) Raf. of Pakistan. Romanian
Biotechnological Letters, 2012; 17(3):
7237- 7244.

16. Manpreet Rana, Hitesh Dhamija, Bharat
Prashar, Shivani Sharma. Ricinus
communis L. — A Review. International
Journal of Pharm Tech Research, 2012;
4(4): 1706-1711.

17.Vandita K, Nirali Amin, Khyati P,
Monisha K. Effect of Phytochemical
constituents of  Ricinus  communis,
Pterocarpus  santalinus, Terminalia
belerica on Antibacterial, Antifungal and
Cytotoxic Activity. International Journal
of Toxicological and Pharmacological
Research, 2013; 5(2): 47- 54.

18. Gamble JS. Flora of the Presidency of
Madras.Vol. 2, London :West, Newman
and Adlard, 1915; 886-933.

19.Neelapu Neelima, Naikwadi Gajanam
Devidas, Muvvala Sudhakar, Jadhav Kiran
V. A Preliminary  phytochemical
investigation on the leaves of Solanum
xanthocarpum. International Journal of
Research in Ayurveda and Pharmacy,
2011; 2(3): 845- 850.

20. Pushpalata More, Gulab Rathod, Narayan
Pandhure. Phytochemical Analysis and
Antibacterial ~ Activity of  Ricinus
communis L.. Research Gate, 2014; 3(1),
49-51.

21.Harborne JB, Phytochemical Method: A
guide to modem techniques of plant
analysis, New York: Chapman and Hall,
1983.

22.Zhang SL,Li H,He X, Zhang RQ, Sun
YH, Zhang CF,Wang CZ, Yuan CS.
Alkaloids from Mahonia bealei possess
anti-H*/K*-ATPase and anti-gastrin effects
on pyloric ligation-induced gastric ulcer in
rats. Phytomedicine, 2014; 21(11): 1356-
1363.

23.Qiaoyin Zhang, Nianyu Huang, Junzhi
Wang, Huajun Luo, Haibo He, Mingruo
Ding,Wei-Qiao Deng, Kun Zou. The
H'/K*-ATPase inhibitory activities of
Trametenolic acid B from Trametes
lactinea (Berk.) Pat, and its effects on
gastric cancer cells. Fitoterapia,2013; 89:
210-217.




