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Abstract
Jatropha curcas L. is a soft-wooded shrub found both in wild and cultivated conditions across the country. The seeds of
J. curcas have been used as a purgative, antihelminthic, abortifacient as well as for treating ascites, gout, paralysis, and
skin diseases. Present study includes physicochemical, phytochemical, antioxidant and HPTLC analysis of J. curcas
seeds. Ethanolic, aqueous and hydroalcoholic extracts from J. curcas were screened for antioxidant evaluation using
DPPH free radical scavenging activity. Protocatechuic and Gallic acid, two potential antioxidants present in this species,
has been studied through HPTLC which may be utilized for the proper standardization of the drug.
In J. curcas, IC50 of ethanolic, aqueous and hydroalcoholic extract were found to be 46 ± 3.46 µg/ml, 36.66 ± 0.57 µg/ml
and 32.66 ± 1 µg/ml respectively. Ascorbic acid is used as standard which showed IC50 of 2.66 ± 0.11 µg/ml. HPTLC studies
showed the presence of protocatechuic acid and gallic acid at Rf 0.69 and 0.32 with r2 of 0.998 and 0.994 respectively with
mobile phase toluene: ethyl acetate : formic acid (5:5:0.5).
J. curcas seed extract showed significant in vitro antioxidant activity, 50% hydroalcoholic extract showed the most
potent activity. Quantification of protocatechuic and Gallic acid in 50% hydroalcoholic extract of J. curcas has been
performed and was found to be 0.146% and 0.092% respectively.
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INTRODUCTION
Jatropha curcas L. is a drought-resistant shrub belonging to
the Family Euphorbiaceae, wildly found all across the country
and is also cultivated in Central and South America, southeast Asia and Africa[1]. Some of the ethnomedical uses of
the extracts of J. curcas leaves and roots include a remedy
for cancer, as an abortifacient, antiseptic, diuretic, purgative
and haemostatic[2]. The seeds of J. curcas have been used as
a purgative, antihelminthic, abortifacient as well as for
treating ascites, gout, paralysis, and skin diseases. The seed
oil has been used as an ingredient in the treatment of
rheumatic conditions, itch and parasitic skin diseases, fever,
jaundice and gonorrhoea, as a diuretic agent, and a mouth*Address for correspondence:
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wash. The seed is known to contain purgative oil, curcin,
a phytotoxin known to cause dehydration, cardiovascular
collapse as a result of haemorrhagic gastro-enteritis, and
central nervous system depression[5]. Several cases of J. curcas
nut poisoning in humans after accidental consumption of
the seeds have been reported with symptoms of giddiness,
vomiting and diarrhoea and in the extreme condition even
death has been recorded[6].
It is also used traditionally for the treatment of sciatica, dropsy,
paralysis, piles, snake bites, rheumatism, dysentery, diarrhoea
and certain skin diseases[7-14]. The plant is known famous for
its bio-diesel[15]. The levels of essential amino acids except
lysine in J. curcas meal protein are higher than those of the
FAO reference protein for a growing child of 2-5 years[16].

METHODS AND MATERIALS
Plant material

The plant specimen i.e. seeds of Jatropha curcas L. were
collected from Banthara, Lucknow, India in 2010. The plant
was authenticated by Dr. AKS Rawat, NBRI. A voucher
specimen (262541) has been submitted in institute’s herbarium.
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Extraction of plant material

The fresh seeds were collected, thoroughly washed with
water to remove all debris. The seeds were shade dried. The
dried seeds were powdered by using electric grinder at 100
mesh size. Extraction was performed by soxhlation process
in two steps. Firstly the powdered seeds are defatted under
soxhlet assembly using 250ml of 98% petroleum ether for
6 hours. This is followed by 9 hours soxhlation of defatted
seeds powder by using 250 ml of ethanol, aqueous and 50%
hydroalcoholic solvent separately. The final extracts obtained
were passed through Whatman No. 1 filter paper. The filtrates
obtained were concentrated under vacuum in a rotary
evaporator at 40°C and stored at 4°C for further use. The
crude extracts were obtained by dissolving a known amount
of dry extract in 98% ethanol to obtain a stock solution of
1000 μg/ml. The stock solutions of all three extracts were
serially diluted with methanol to obtain lower dilutions (10,
15, 20, 25, 30, 35, 40, 45, 50 and 60 μg/ml).
Physicochemical and Phytochemical Studies

Physicochemical and Phytochemical studies were performed
according to the methods[17,18,19], such as extractive values,
total ash, acid insoluble ash, total sugar, starch, tannin, and
phenols on shade-dried powdered material.
In vitro antioxidant Activity

Antioxidant activity of the plant extracts and standard was
assessed on the basis of the radical scavenging effect of
the stable DPPH free radical.[20] The diluted working
solutions of the test extracts were prepared in methanol.
Ascorbic acid was used as the standard in solutions ranging
from 1 to 10 μg/ml. 0.002% DPPH solution in methanol
was prepared. Then 2 ml of this solution was mixed with
2 ml of sample solution and the standard solution to be
tested separately. These solution mixtures were kept in the
dark for 20 min and optical density was measured at 517 nm
using a Shimadzu spectrophotometer against methanol.
The blank used was 2 ml of methanol with 2 ml of DPPH
solution (0.002%).
The optical density was recorded and percent of inhibition
was calculated according to the methods[21] using the formula
given below:
% of inhibition of DPPH activity = (A–B/A) × 100,
where, A is optical density of the blank and B is optical
density of the sample.

under vacuum and redissolved in methanol, filtered and finally
made up to100 ml with methanol prior to HPTLC analysis.
Chromatographic Conditions

Chromatography was performed on Merk HPTLC precoated
silica gel 60GF254 (20X20 cm) plates. Methanolic solutions of
samples and standard compounds gallic and protocatechuic
acid of known concentrations were applied to the layers
as 6 mm-wide bands positioned 15 mm from the bottom
and 15 mm from side of the plate, using Camag Linomat
V automated TLC applicator with nitrogen flow providing
a delivery speed of 150 nl/s from application syringe. These
conditions were kept constant throughout the analysis of
samples.
Detection and Quantification of Gallic
and Protocatechuic acid

Following sample application, layers were developed in
a Camag twin trough glass chamber that had been
pre‑saturated with mobile phase of toluene : ethyl acetate :
formic acid (5:5:0.5) till proper separation of bands up to
8 cm height. After development, layers were dried with an
air dryer and gallic and protocatechuic acid was simultaneously
quantified using Camag TLC scanner model 3 equipped
with Camag Wincats IV software. Following scan conditions
were applied: slit width 5 mm x 0.45 mm; wavelength 310 nm
for gallic acid and 280 nm for protocatechuic acid and
absorption-reflection mode. In order to prepare calibration
curves, stock solution of gallic and protocatechuic acid (1
mg/ml) was prepared and various volumes of these solutions
were analyzed through HPTLC, calibration curves of peak
area Vs. concentration were prepared for quantification.

RESULTS AND DISCUSSION
Phytochemical screening

Hydroalcoholic extract of J. curcas seeds showed positive
test for flavonoids, proteins, carbohydrates, glycosides,
phenolic compounds and saponins.
Physicochemical Studies

Parameters such as Extractive values (Water, alcohol and
petroleum ether soluble), total ash and acid insoluble ash
values, total Sugar, total starch, total tannins and total
phenolics were determined. Results are shown in Fig 1.
Antioxidant activity

HPTLC Studies

Reagents used were from Merk (Germany) and standard
Gallic and protocatechuic acid was procured from SigmaAldrich (Steinheim). Air dried (45-55°C) powdered seeds of
J. curcas (2.0g) in triplicate were extracted separately with 3 ×
10 ml 50% hydroalcoholic solvent. Extracts were concentrated
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Invitro antioxidant study of J. curcas seeds was performed
using three different seed extracts viz. ethanolic extract,
aqueous extract and hydroalcoholic extract. Ascorbic acid
is used as standard. In this study hydroalcoholic extract
was found to be most potent among all three extracts which
showed the least IC50 value of 32.66 ± 1 µg/ml, whereas
51
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Figure 1: Physico-chemical values of J. curcas seed

Table 1: Antioxidant Activity
S. No.

Samples

IC50(µg/ml)

1
2
3
4

Ascorbic acid
J. curcas ethanolic extract
J. curcas aqueous extract
J. curcas hydroalcoholic

2.66 ± 0.11
46 ± 3.46
36.66 ± 0.57
32.66 ± 1

Figure 3: Banding pattern of J. curcas hydroalcoholic Extract, Gallic
and Protocatechuic acid
A. J. curcas hydroalcoholic extract
B. Gallic acid; C. Protocatechuic acid

aqueous and ethanolic extracts showed IC50 value of 36.66 ±
0.57 µg/ml and 46 ± 3.46 µg/ml respectively. Standard
ascorbic acid showed IC50 value of 2.66 ± 0.11 µg/ml.
Results are shown in Table 1.
Results of HPTLC
Figure 2: Densitogram obtained from extract, showing gallic and
protocatechuic acid
52

The HPTLC of hydro-alcoholic extract of J. curcas seeds
was performed with different phenolic marker compounds
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at six point calibration curve in which gallic acid and
protocatechuic acid were observed and quantified. A
Densitogram and Banding pattern obtained from extract
shows gallic and protocatechuic acid, Fig 2 & 4.
Gallic acid was estimated up to 0.092% in hydroalcoholic
extract, r2 = 0.994, y = 70.572+11.934*x, Rf = 0.32, Fig 3.
In same extract protocatechuic acid was quantified up
to 0.146%, r2 = 0.998, calibration equation: y = 701.4 +
9.283 * x. Rf = 0.69, Fig 5.

activity that could protect against oxidant and free radical
injuries, in addition to having their medicinal properties.
Thus, the effective source of J. curcas seeds could be
employed in all medicinal preparations to combat myriad
diseases associated with oxidative stress and related disorders.
Presence of phenolic compounds in all three extracts
suggests that the antioxidant activity may be due to the
polyphenolic content. The presence of protocatechuic and
gallic acid quantified in this species may be utilized for the
proper standardization of the drug.

CONCLUSION
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