Journal of Basic and Clinical Pharmacy

www.jbclinpharm.com

1f you did not document t, you did not do it..

Phytochemical Screening and Toxicity Studies on the
Leaves of Capparis sepiaria Linn. (Capparidaceae)

P. Rajesh?’, S. Latha?, P. Selvamani?, V. Rajesh Kannant

1) Department of Microbiology, Bharathidasan University, Tiruchirappalli-620024, Tamil Nadu, India.
2) Department of Pharmaceutical Technology, Anna University, Tiruchirappalli-620024, Tamil Nadu, India.

ABSTRACT: Capparis sepiaria Linn. (Family: Capparidaceae) is a rare indigenous in
South India but has widespread distribution in many tropical and sub-tropical coun-
tries. The present study intended with various phytochemical screening and toxicity
studies were carried out on the leaves of the Capparis sepiaria. Preliminary phyto-
chemical evaluation of the ethanolic extract of revealed that the presence of reducing
sugar, flavonoids, steroids, tannins, glycosides, alkaloids, gums, resins, amino acids,
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proteins and anthraquinones. The toxicity studies were performed as acute, sub-acute

and chronic toxicity determined the LD, value of 300-5000 mg/kg body weight 4-6
weeks. The results of the various phytochemical tests indicated that the plant to be rich
in various biologically active compounds which could serve as potential source of the
crude drugs and in addition the plant is not toxic to the experimental model.
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INTRODUCTION

ndia is richly endowed with a wide variety of

plants having medicinal value. These plants are

widely used by all sections of the society either
directly as folk remedies or indirectly as pharmaceu-
tical preparation of modern medicine. Phytochemi-
cals with biological activity have had great utility as
pharmaceuticals and pharmacological actions. As
time goes by the typical western diet seems to in-
creasingly contain more fatty processed foods and
less natural plant based foods than ever before. The
results of this disturbing trend can be seen in the
alarming statistics on cancer, heart disease, stroke
and many other degenerative diseases. Aside from
the obvious dietary problems of high fat, protein
and simple carbohydrate intake is the considerably
inadequate intake of plant based foods and all the
health giving benefits they bring with them. Many
people are aware that eating plant based foods add
much needed fiber, vitamins and minerals to the diet
but what is less well known is the many benefits of
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the phytochemicals that these plants contain. Phy-
tochemicals come in a variety of forms and different
vegetables have higher concentrations of a particu-
lar phytochemical than others. Some of the main
phytochemicals include: carotenoids, isoflavonoids,
steroids, Iignans, anthraquinones, gums and resins.
Although it is not important to know the names and
benefits of the large range of phytochemicals that ex-
ist, what is important is to understand that maintain-
ing a diet that contains a variety of fruits and vegeta-
bles will combine the benefits of the phytochemicals
and vitamins to help you achieve optimal health. The
present study also invented the phytochemicals avail
in the medicinal plant known C. sepiaria.

A lethal dose (LD) is an indication of the lethality
of a given substance or type of radiation. Because re-
sistance varies from one individual to another, the Te-
thal dose’ represents a dose (usually recorded as dose
per kilogram of subject body weight) at which a given
percentage of subjects will die. The most common-
ly-used lethality indicator is the LD, (or LD50), a
dose at which 50% of subjects will die. Animal-based
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LD measurements are a commonly-used technique
in drug research, although many researchers are
now shifting away from such methods. The OECD
guidelines defined the acute, sub-acute and chornic
toxicity of the herbs and modern medicines.

The previous literature reported that the C. de-
cidua fruit extract possesses hypolipidemic and an-
ti-atherosclerotic effect was reported (Turana M.
2003). The extract of C. moonii produced significant
(p<0.001) lowering of the elevated serum glutamic
oxalo acetic transaminase (SGOT), serum glutamic
pyruvate transaminase (SGPT), alkaline phos-
phatase (ALP) and a rise of depleted total protein
when compared with the toxic control was reported
(Gadgoli C. et al.,1999). C. spinosa can also act by
decreasing its cholesterol biosynthesis especially by
decreasing the 3-OH-3-CH3-glutpryl co-enzyme-
A-reductase was reported (Calis I. 2002). The water
extract (200 mg/kg) significantly (P<0.01) reversed
yeast induced fever was reported. (B.V. Ghule,
2006). Immunomodulatory activity was also as-
sessed by serological and hematological tests. C. zey-
lanica extracts prevented myelosuppression in mice
treated with cyclophosphamide drug was reported
(Ghule BV. 2007). They are combined treatment
of cyclophosphamide; ethanol and water extract of
C. zeylanica restoration of bone marrow activity was
reported. (Sarragiotoo MH. 2004). Anti-allergic,
anti-inflammatory, anti-oxidant, gout, astringent,
diabetic (kidney disinfection) are found in fruits and
roots of the C. zeylanica was reported. (Ekramul
Haque M. 2002). Various species of genus of Cap-
paris are useful in cough, asthma, fever, cholera, in-
flammation, poultice in gout and rheumatism. (Ram
Nath Chopra SR. 1984). From these past decades
literatures the Capparidaceae family showed that the
wide pharmacological action, though the selected
plant not yet evaluated its phytoconstituents were
not evaluated and unexplored species from Cappa-
ridaceae family. A well known objective for studying
medicinal plants is the discovery of bioactive compo-
nents, in the search for promising drug C. sepiaria
and its toxicity studies.

MATERIALS AND METHODS

Plant collection and identifications

The leaves of C. sepiaria Linn. was collected at Math-
ur, Tiruchirappalli, Tamil Nadu State and the bo-

tanical identification was carried out by Botanical
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Survey of India, Coimbatore. BSI/ SC/5/23/07-
08/Tech-1551.

Extraction of Plant material

80g of the powdered leaf material was extracted with
95% (v/v) ethanol. The extract w as evaporated to
dryness on a water-bath. This yield a greenish-black
mass referred to as the ethanolic extract of the plant
material. The plant has distilled off with distillation
apparatus and its yielded 2.5 g of extract, further
taken to evaluate the phytoconstituents and toxicol-
ogy studies.

Phytochemical Screening

The ethanolic extract of the leaves of the plant was
subjected to various chemical tests in order to deter-
mine the secondary plant constituents presents by
employing the use of various methods as follows:

Test for Reducing Sugars

To 2 ml of the extract, 5ml of a mixture (1:1) of Feh-
ling’s solution IA and Fehling’s solution II (B) was
added and the mixture boiled in a water bath for five
minutes. A brick-red precipitate indicated the pres-
ence of free reducing sugars (Brain KR, and Turner

TD. 1975).

Test for the presence of anthraquinones

0.5g of the extract was shaken with 10 ml of ben-
zene, filtered and 5 ml of 10 percent ammonia solu-
tion added to the filtrate. The mixture was shaken;
the presence of a pink, red or violet colour in the
ammoniacal (lower) phase indicated the presence of
anthraquinones (Sofowara A. 1993).

Test for Saponins
0.5g of the extract was dissolved in a 10 ml of dis-

FIGURE 1: COMPARATIVE EVALUATION OF THE EECS TREATMENT
GROUP WITH CONTROL
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tilled water in a test-tube, the test tube was stop-
perred with a cork and shaken vigorously for 30
seconds and then allowed to stand for 45 min-
utes. The appearance of frothing which persists on

warming indicated the presence of saponins (So-
fowara A. 1993).

Test for Flavonoids

To a portion of the dissolved extract, a few drops of
10 % ferric chloride solution were added. A green or
blue colour indicated the presence of phenolic nu-
cleus (Brain and Turner, 1975).

Test for Steroids/Terpenes

0.5g of the extract was dissolved and 2 ml of acetic
anhydride and cooled well in ice. Sulphuric acid was
then carefully added. A color change from violet to

blue to green indicated the presence of a steroidal nu-
cleus (Sofowara A. 1993).

Test for Tannins

0.5 g of the extract was dissolved in 5 ml of water fol-
lowed by a few drops of 10 % ferric chloride. A blue-
black, green, or blue-green precipitate would indicate
the presence of tannins (Sofowara A. 1993).

Test for Alkaloids

0.5g of ethanol extract was stirred with 5ml of 1 per-
cent aqueous hydrochloric acid on a stem bath; 1ml
of the filtrate was treated with a few drops of Mayer’s
reagent and a second 1ml portion was treated with
Dragendorfl's reagent. Turbidity or precipitation
with either of these reagents would indicate the pres-
ence of alkaloids in the extracts (Sofowara A. 1993).

Test for resins

10ml of petroleum ether extract was obtained in a
test-tube, the same amount of cupper acetate solu-
tion was added and the mixture was shaken vigor-
ously and allowed to separate, a green colour indi-
cates the presence of resin (Trease G. and Evans

WC. 1983).

Acute, Sub-acute and Chronic Toxicity
Studies

The LD, was carried out by adopting the method
outlined OECD guidelines and A total thrity six
were used for these studies. In the initial, three
groups were separated and carried six mice each and
they were treated with extract at doses of 100, 250,
300, 500, 800, 1000 and 5000mg/kg. They were
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observed for 24 hours for the acute toxicity studies.
In the second phase which is deduced from the first
phase, six mice were grouped into three groups and
they were treated with doses of 100, 250, 300, 500,
800, 1000 and 5000mg/kg body weight intraperito-
neally one month for sub-acute toxicity studies. The
chronic toxicity study was carried three months with
ethanolic extract of Cappris sepiaria Linn. Also the
mice were treated with extract and revealed the tox-
icity, biochemical changes and observance of the his-
topathological sections upon the EECS treated mice

(OECD guidelines, 2008).
RESULTS AND DISCUSSION

TABLE 1: MACROSCOPICAL (MORPHOLOGICAL) CHARACTERIS-
TICS OF CAPPARIS SEPIARIA LINN.

S. No. Characteristics Results
1. Tree Height 5-11 Feet
2. Color of the Plant Leaves Pale Green
3. Color of the Stem Pale Green
4. Bark Not avail
5. Thorns Up to 3cm length
6. Fineness Moderate course
7. Bitterness Mild
8. Moisturizes Moderately dried
9. Odour Mild Chilly like smell when
crush
10. Bitterness Mild
11. Fineness Moderately fine
12. Microbial content Nil
13. Waste materials (Foreign Nil
matter)
14. Arsenic Not detected
15. Cadmium 0.04 ppm
16. Lead 0.07 ppm
17. Mercury Not detected

TABLE 2: TOXICITY STUDIES (ACUTE, SUB-ACUTE AND CHRONIC
STUDIES) ON ETHANOLIC EXTRACT OF C. SEPIARIA LINN.

Standardization

S:No. Procedures EECS
1. Acute toxicity Nil/5000mg/kg/i.p.,
2. Sub-acute toxicity Nil/5000mg/kg/i.p.,
3. Chronic toxicity Nil/5000mg/kg/i.p.,
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DISCUSSION

The organoleptic or macroscopic studies yielded
important characteristics, such as the fractured
surfaces of fresh and dried (leaves, stem, petiole,
root, flower, buds, fruit, vegetable and bark), typical
tongue sensitizing aromatic taste and characteristic
odour of the plant parts; which are useful diagnostic
characters may be useful. The plant was identified
the morphological characteristics and the toxic sub-
stances (Table. 1.) which are presented minutely in
the crude drug. The plant exhaustively (Table. 4.)
showed that medically useful phytoconstituents in
the aqueous and ethanolic extract of Capparis sepi-
aria. The results of the determinations of the phyto-
chemical tests indicated that the plant possesses nu-
merous biologically active compounds which could
serve as potential source of drugs in herbal medicine
(Capasso A. et al, 1997). The phytochemicals are
flavonoids, reducing sugars, saponins, starch, gums,
mucilages presented in the aqueous extract of C. se-
piaria. The phytochemicals are alkaloids, flavonoids,
glycosides, proteins, reducing sugars, saponins,
starch, steroids tannins, mucilages, gums presented
in the ethanolic extract of C. sepiaria. On the toxic-
ity evaluation acute, sub-acute and chronic toxicities
were showed that the LD, value of 300-5000mg/
kg body weight in mice i.p. signifies the extract to

be non-toxic to the experimental model. The EECS
treated mice were dissected and assayed the param-
eters in blood such as blood cholesterol, protein,
urea, ACP, ALP. The blood parameters showed in
(Table. 3) which possesses the normal values when
treated with EECS (5000 mg/kg) as chronic level
assessment. Although the cholesterol level changes
given the higher value when treated with the EECS
and it may concern the EECS stimulate the hyper-
lipophilic character by the presence of mucilages
in the extracts. Also they observed that the extract
primitively showed that no danger to any organs
as liver and kidney. The histopathological sections
all showed that the (Figure. 2.). The acute toxicity
studies showed that the liver section of mice treated
with EECS showing increased sinuses and greatly
dilated with hyperplastic Kupffer cells without any
inflammation (Figure. 2.1.) the cytoplasm was ex-
tensively vacuolated showing fatty changes (fatty
droplets) and further (Figure. 2.4.) showed that
histopathology section of mice kidney from EECS
treated group with normal tubular and glomerular
structures showing slight dilation of renal veins are
seen in the cortex no sign of any infiltration and en-
largement. The Sub-acute toxicity of histopatholog-
ical sections as liver and kidney showed in (Figure.
2.2. & 2.5.) respectively. Histopathology section

TABLE 3: BIOCHEMICAL CHANGES IN MICE UPON TREATMENT WITH CRUDE EXTRACTS OF C. SEPIARIA LINN.

Total Protein (mg/

Total Cholesterol

Parameters dL) Blood Urea (mg/dL) (mg/dL) ALP (IU/L) ACP (lU/L)t

Control 1.93+0.32 22.30+0.55 78.23+1.18 17.45£0.79 10.84+0.75

EECS (300 mg/kg) 2.10£0.142 22.51+0.52° 83.97+1.05° 16.65+1.142 11.99+1.182

EECS (5000 mgkg) 2.8+0.32° 22.86+0.43" 90.6621.36° 24.51+1.77¢ 11.24+0.93°
TABLE 4: PRELIMINARY PHYTOCHEMICAL ANALYSIS ON AQUEOUS AND ETHANOLIC EXTRACTS OF C. SEPIARIA LINN.

S.NO Chemicals/Plant Name AECS EECS S.NO Chemicals/Plant Name AECS EECS
1. Alkaloids - + 9. Starch + +
2. Amino Acids - - 10. Steroids - +
3. Anthraquinones - - 1. Tannins - +
4, Flavonoids + + 12. Terpenoids - -
5. Glycosides - + 13. Gums + +
6. Proteins - + 14. Resin - -
1. Reducing sugars + + 15. Mucilages + +
8. Saponins + + 16. Volatile Oil - -

Key: (+) - Presence; () - Absence
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TIONS OF LIVER AND KIDNEY

FIGURE 2: HISTOPATHOLOGICAL SEC
- o B YA PR T A

Fig.2.1: Liver section of mice treated with EECS on acute toxicity, showing increased
sinuses and greatly dilated with hyperplastic Kupffer cells. The cytoplasm was extensively

[atad <h

ing fatty changes (fatty droplets) (H and E 20X).

Fig.2.3: Liver section of mice treated with EECS on chronic toxicity, showing mild lymphatic
infiltration besides the central vein and some cells show dead nuclei and dark stained
hepatocytic nuclei indicating hepatocytic nuclear death or cell pycnosis and congestion
of the central vein. (H and E 20X).

of mice liver showed moderate sinuses and slightly
dilated with hyperplastic Kupffer cells and slightly
vacuolated showing fatty changes (fatty droplets)
showing more or less normal hepatocytes and blood
sinusoids and in kidney Tubular and glomerular
structures showing hypertrophy of epithelial cells
frequently with signs of oedema are seen in the cor-
tex without any damage. In the chronic toxicity was
showed in (Figure. 2.3. & 2.6.) further liver showing
mild lymphatic infiltration besides the central vein
and some cells show dead nuclei and dark stained
hepatocytic nuclei indicating hepatocytic nuclear
death or cell pycnosis and congestion of the central
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Fig.2.2. Liver section of mice treated with EECS on Sub-acute toxicity, showing moderate
sinuses and slightly dilated with hyperplastic Kupffer cells and slightly vacuolated showing
fatty changes (fatty droplets) showing more or less normal hepatocytes and blood sinu-
soids. (H and E 20X).

Normal tubular and glomerular structures showing slight dilation of renal veins are seen
in the cortex. (H and E 20X).

vein and in the kidney showed renal tubules and
glomerular structures showing mild dilation of renal
veins and desquamation are seen in the cortex due to
the long period treatment on chronic toxicity. EECS
no causes any mortality and no violent behaviors in
the animals. Those results were concluded the plant
has wide range of chemical constituents and has no
toxicity and it could use for the various pharmaco-
logical actions.
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Fig.2.5: Histopathology section of mice kidney from EECS treated group on sub-acute toxic-
ity. Tubular and glomerular structures showing hypertrophy of epithelial cells frequently

with signs of oedema are seen in the cortex.(H and E 20X)
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