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Article Info: Abstract

Article History: Many medicinal plants have been reported to exhibit protective effects against many physio-
logical diseases as a result of their phytochemical components which are effective antioxi-
dants. This study was aimed at comparing the phenolic and flavonoids contents, antioxidant
and cytotoxic activities of methanol extract of Jatropha curcas seeds and leaves. The cytotox-
icity level of J. curcas was assessed using the brine shrimp lethality test (BSLT). The antioxi-
dant activity was determined by 1,1-diphenyl-2-picrylhydrazyl (DPPH) radical scavenging
activity, ferric reducing antioxidant power (FRAP), nitric oxide scavenging activities, 2, 2’-
azino-bis-(3 ethyl benzothiazoline-6-sulphonic acid (ABTS) * scavenging activities and total
antioxidant capacity. The total flavonoids and total phenols content (TPC) were carried out
using aluminum chloride and Folin-Ciocalteu assay respectively. The results showed that J.
curcas leaves have significant higher phenolic and flavonoids contents than the seeds. The
total antioxidant capacity and FRAP were also significantly higher in the leaves than the
seeds of J. curcas. Furthermore, the DPPH, ABTS and Nitric oxide scavenging activities were
significantly higher in the leaves than the seeds. The J. curcas leaves have a higher LDso than
the seeds. In conclusion, this study suggests the antioxidant potency as well as the safety of
the crude methanol extract of the leaves of J. curcas over the seeds.
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molecules, such as water and oxygen. These antioxidants
include high molecular weight (SOD, GPx, Catalase, albumin,
transferrin) and low molecular weight substances (ascorbic
acid, lipoic acid, glutathione, vitamin E, flavonoids) *.

INTRODUCTION

The prevalence of many chronic health complications is con-
tinually increasing in the entire world. These health compli-
cations include diabetes, aging, cancer and cardiovascular
diseases. Oxidative stress which is usually caused by the
presence of prooxidants, have been implicated in the patho-
genesis of these diseased states !. Prooxidants are any endo-

Jatropha curcas L. is a drought-resistant shrub in Euphorbia-
ceae family. It is widespread in tropical and subtropical re-
gions of Southeast Africa, Central and Latin America etc. 5.

biotics or xenobiotics (e .g drugs and transition metals) that
induce oxidative stress either by generation of free radicals
such as reactive oxygen species (ROS) or by inhibiting anti-
oxidant systems. Free radicals are continuously generated in
the cell as a result of normal human metabolism in the mito-
chondria 2. Antioxidant defense counter the effect of free
radicals and thus prevent oxidative stress. Oxidative stress
can therefore be referred to as a condition where the amount
of free radicals in the body has exceeded the antioxidants in
the body system or when the limit of body’s ability to neu-
tralize the free radicals is exceeded. The ROS produced in the
tissues can inflict direct damage to macromolecules, such as
lipids, nucleic acids, and proteins resulting in cell damage
3. Endogenous and exogenous antioxidants are required to
scavenge free radicals and to convert ROS to more stable
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Previous studies have shown that methanol extract of J. cur-
cas root contained various phenolic compounds such as fla-
vonoids and saponins compounds and exhibit high antioxi-
dant, anticancer, and anti-inflammatory activities 6. The
leaves of J. curcas also contain apigenin, vitexin and isovitex-
in, they are therefore used for treatment of malaria, rheu-
matic and muscular pains 7. They also possess antibacterial
activity  against  Staphylococcus  aureus,  Escherich-
ia and Pseudomonas aeruginosa 8. Fagbenro-Beyioku et al. °
has also shown the anti-parasitic activity of sap and crushed
leaves of Jatropha curcas. The seed oil, latex and leaf of
Jatropha plants have been used to treat skin infections such
as eczema, itches, carbuncles and mouth blisters. The seed oil
of Jatropha species has been shown to exhibit purgative ef-
fect.
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Current research is directed towards finding naturally occur-
ring antioxidants of plant origin. Many natural plant seeds
used for nutrition and as therapeutic agents have been re-
ported to show some toxicological effects or even cause in-
stant death after use. Jatropha curcas seeds and leaves alt-
hough possess therapeutic effects, their toxicity effects have
also been reported. Thus, one of the major limitations of the
use of the tropical plant materials as therapeutic agents is
their toxicity. The cytotoxic/cytostatic activities of root ex-
tracts and chemical constituents of Jatropha species against
certain cancer cell lines has also been reported 10.

The therapeutic use of Jatropha curcas seeds and leaves need
to be evaluated and compared in relation to their antioxidant
and cytotoxic effect to determine the preference of use of
seeds and leaves in diseased state. Therefore this research
compared the antioxidant potentials of Jatropha curcas seeds
and leaves by using various antioxidant assays as well as the
cytotoxicity of the seeds and leaves using brine shrimp bio-
assay.

MATERIALS AND METHODS

Plant Materials

The fresh seeds and leaves of Jatropha curcas were collected
at Crescent University campus, Abeokuta, Ogun state, Nige-
ria. The seeds were identified by the Department of Botany,
Obafemi Awolowo University, Ile-Ife, Osun State, Nigeria. The
seeds and leaves were then dried at room temperature and
grinded into fine powder.

Chemicals

The chemicals used in this study include methanol, distilled
water, L-ascorbic acid, and 2,2-diphenyl-1-picrylhydrazyl
(DPPH.), sodium nitroprusside (SNP), sodium nitrite, sul-
phanilamide, phosphate buffer saline (PBS), phosphoric acid,
potassium persulphate, Griess reagent, glacial acetic acid,
ethanol, trolox standard solution, sodium hydroxide (NaOH),
ferric chloride (FeCls), naphthylethylene diamine dihydro-
chloride (NED), sodium nitrite, aluminiumtrichloride, Folin-
ciocalteu reagent (FCR), TPTZ (2,4,6-Tris(2-pyridyl) 3-
triazine), ferric tripyridyltriazine, sulphuric acid, sodium
phosphate, ammonium molybdate, sodium carbonate, gallic
acid, quercetin, hydrochloric acid, iron (III) ammonium sul-
phate, DMSO (Dimethyl sulfoxide), potassium dichromate. All
the chemicals used, including the solvents were of analytical
grade.

Preparation of Jatropha curcas Seeds and Leaves Metha-
nol Extracts

Twenty gram (20 g) of grinded seeds and leaves of J. curcas
were weighed and added to 100 ml of 80% methanol. The
solution was stirred for 24 hours by using a magnetic stirrer.
The solution was filtered using the filter paper (Whatman
filter paper number 1). The filtrate was concentrated using a
rotary evaporator set at 452C. The concentrated filtrate was
poured into a petridish and exposed to air to dry.

2, 2-diphenyl-1-picrylhydrazyl (DPPH) radical scaveng-
ing assay

The radical scavenging ability was determined using the sta-
ble radical DPPH (2, 2-diphenyl-1-picrylhydrazyl hydrate) as
described by 11. To 150 pl of each of the extract solution at
varying concentration in microplate was added 150 pl of 0.3
mM DPPH solution and incubated in the dark at 37°C for 30
minutes. The absorbance was taken at 510 nm. Ascorbic acid
was used as standard. The scavenging ability of the plant
extract was calculated using this equation: DPPH Scavenging
activity (0/0) = [(AbScontrol - AbSSample)]/(AbScontrol)] x 100 .
Where Abscontrol is the absorbance of DPPH + methanol; Ab-
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ssample 1S the absorbance of DPPH radical + sample extract or
standard. The assays were carried out in triplicates and the
results are expressed as mean * standard error.

2, 2’-azino-bis-(3 ethylbenzothiazoline-6-sulphonic Acid)
(ABTS) scavenging assay

The method of 12 was adopted for the determination of ABTS
activity of the plant extracts. The stock solutions were of 7
mM ABTS+ and 2.4 mM potassium persulphate solutions.
The working solution was then prepared by mixing the two
stock solutions in equal quantities and allowing them to re-
act for 12 h at room temperature in the dark. The solution
was diluted with 70% ethanol to an absorbance at 0.75 *
0.02 734 nm. 1 ml of varying concentration of the extracts
and standard solutions (Trolox), were allowed to react with
1 ml of ABTS+ solution, and the absorbance was measured at
734 nm after 20 minutes using spectrophotometer. The
ABTS+ scavenging capacity of the extract was compared with
that of Trolox and percentage inhibition calculated as ABTS
radical scavenging activity (%) = [(AbScontror - Ab-
Ssample)/(AbScontrol)] x 100

Where Abscontrol Was the absorbance of ABTS+ radical +
methanol; Abssample is the absorbance of ABTS+ radical +
sample extract or trolox. The assays were carried out in trip-
licate and the results are expressed as mean * standard error
of mean

Nitric Oxide Scavenging Activity

The method of 13 was used to determine the nitric oxide radi-
cal scavenging activity of extracts of J curcas seeds and
leaves. A volume of 0.9 mL of 2.5 mM sodium nitroprusside
prepared in phosphate buffer saline (pH 7.4) was mixed with
0.1 ml varying concentrations of plant extracts and varying
concentration of ascorbic acid as standard. The mixture was
incubated under illuminated using fluorescence light at room
temperature for 150 minutes. After incubation, 0.5 mL of1 %
sulphanilic acid in 5% phosphoric acid was added and incu-
bated in the dark for 10 minutes, followed by addition of 0.5
ml of 0.1% N-1- napthyl ethylene diamine dihydrochloride
(Griess reagents). The absorbance was then measured at 540
nm. The amount of nitric oxide radical was calculated using
the equation:

% Inhibition of nitric oxide radical scavenging activity =
[(AbScontrol_ AbSSample)]/(AbScontrol)] x 100.

The assays were carried out in triplicate and the results are
expressed as mean # standard error of mean

Determination of Ferric Reducing Antioxidant Power
(FRAP)

The antioxidant activity of samples was determined by 14
FRAP reagent was prepared by mixing 2,4,6-Tris(2-pyridyl)
3-triazine (TPTZ) (0.003 of TPTZ in 1 ml of 40 mM HCI), 300
mM acetate buffer with pH 3.4 and 20 mM ferric chloride in
the ratio 1:10:1. To 25 pL of 1 mg/ml of each extract and 25
uL of standards with varying concentrations of ascorbic acid
was added 300 pL of FRAP reagent. These were incubated at
370C for 90 minutes and absorbance was measured at 593
nm. The higher absorbance of the reaction mixture indicates
strong reducing power of the plant extract. The assays were
carried out in triplicate and the results are expressed as
mean * standard error of mean. The reducing power was
expressed as equivalent concentration (EC) which is defined
as the concentration of antioxidant that gave a ferric reduc-
ing ability equivalent to that of the ascorbic acid standard.
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Total Antioxidant Capacity (TAC) Assay

This method is based on the reduction of Molybdenum (VI)
to Molybdenum (V) by the extract and the subsequent for-
mation of a green phosphate/Molybdenum (V) complex at an
acidic pH 5. To 0.1 ml of 0.1 mg/ml of the extracts as well as
varying concentrations of standard solution of ascorbic acid
was added 1ml of TAC reagent which consisted of 0.6 M sul-
phuric acid, 28 mM sodium phosphate and 4mM ammonium
molybdate. The tubes containing the reacting mixture were
incubated in a water bath at 95°C for 90 mins. The mixture
was then allowed to stand and cool to room temperature and
the absorbance measured at 695 nm. The assays were car-
ried out in triplicate and antioxidant activities of the extracts
were expressed as an ascorbic acid equivalent.

Determination of total flavonoids content

Total flavonoids content was determined based on the alu-
minum chloride colorimetric assay method as described by 16
using quercetin as a standard. 25 pL of samples (1 mg/ml)
solution in methanol as well as varying concentrations of
standard solutions of ascorbic acid were mixed with 25 pL of
5% NaNO2 and 100 pL of distilled water was added in micro-
titer plates. After incubation at room temperature for 5
minutes, 25 pL of 10% AlCls was added to the mixtures, fol-
lowed by addition of 50 pL of 1 M NaOH. 25ul of distilled
water is then added into the micro plate to make the overall
volume 250 pL. The absorbance was taken at 510 nm. The
assays were carried out in triplicate. The total flavonoids in
each plant extract were determined as quercetin equivalents
per gram extract (mg QE/g extract).

Determination of total phenol Content

The total phenols content of the extracts was determined by
Folin-Ciocalteu method as reported by 17 using the Folin Cio-
calteu’s phenol reagent as the oxidizing reagent. To 100 pL of
0.1 mg/mL of the extract and 100 pL of varying concentra-
tions of standard solutions, was mixed 200 uL of 20% Folin-
Ciocalteu reagent. After 5 minutes, 1ml of 7%sodium car-
bonate (75% w/v) and 300uL of distilled water were added.
The mixtures were vortexed for 15 seconds and incubated at
room temperature for 90 minutes for color appearance. The
absorbance was measured at 750 nm. The amount of total
phenolic content was expressed as mg gallic acid equivalent
per gram dry weight extract (mg GAE/g extract). The assays
were carried out in triplicate. The results were expressed as
mg gallic acid equivalent per gram dry weight extract (mg
GAE/g extract).

Cytotoxicity bioassay
Test sample preparation for brine shrimp bioassay

Test sample was dissolved in DMSO (Dimethyl sulfoxide) to
obtain stock solution of 1 mg/mL concentration. The final
concentration of DMSO in the assay volume was kept at 2%
to prevent possible false effects originating from DMSO tox-
icity. Artificial seawater was used as negative control and
potassium dichromate was used as the reference standard
for the cytotoxicity assay.

Hatching of Brine shrimp cysts

The cysts were hatched in a hatching tank containing artifi-
cial seawater made through dissolving a commercial marine
salt (2%) in RO water (mineral water). The tank was well
aerated with the aid of an air pump and the proper light
source (1000-4000 lux) was also provided. The nauplii were
hatched within 24h.
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Brine shrimp lethality test

The toxicity of the extracts was tested at varying concentra-
tions of 31.25, 62.5, 125, 250 and 500 pg/mL in sea water
containing 2% DMSO (v/v). Ten nauplii were used in each
test. Two replications were used for each concentration. A
parallel series of tests with the standard potassium dichro-
mate solution (concentration = 20, 40, 60, 80, 100 pg) were
tested and the blank control was included. After 24h, survi-
vors were counted. Using probit analysis, the lethality con-
centration (LDso) was assessed at 95% confidence intervals.
Cytotoxicity was considered significant if the LDso value was
less than 20-30 pg/mL

RESULTS AND DISCUSSION

Excess production of ROS leads to oxidative stress, which can
cause a number of diseases. In such conditions dietary intake
of antioxidant compounds are needed in assisting the body
to neutralize the free radicals to remove the harmful effects
of oxidative stress. Fruits, vegetables, grains and medicinal
plants contain phenolic compounds such as flavonoids, an-
thocyanins, coumarins which possess antioxidant activity.
Their free radicals scavenging activities is due to their ability
to donate hydrogen atom and transfer electron to reduce
radicals. DPPH radical scavenging activity, FRAP molybdate
ion reduction assays, ABTS radical scavenging assay, nitric
oxide scavenging activity were employed in this assay to
compare the antioxidant activity of the J. curcas seeds and
leaves. The total phenolic, total antioxidant capacity, total
flavonoids were also determined.

The ability of an antioxidant component in the extracts to
scavenge DPPH was evaluated on the basis of their ICso value,
defined as the concentration of sample to decrease the ab-
sorbance at 517 nm of DPPH solution to half of its initial val-
ue. A lower ICso value indicates a strong ability of the compo-
nent in the extracts to act as DPPH scavengers, i.e. a higher
ability to donate hydrogen to DPPH to form the non-radical
form DPPH and vice-versa 18. From the results obtained in
this study, the crude methanol extract of J. curcas leaf has a
lower ICso than the seed with values of 0.171 + 0.003 mg/ml
and 5.560 + 0.210 mg/mL respectively (Table 1), while the
ICso for both the seed and leaf were higher than the value
obtained for the standard, vitamin C (ICso = 0.02 * 0.003).
This indicates that the J. curcas leaves are more capable than
the seed in donating hydrogen to a free radical in order to
remove abnormal electron which is responsible for radical’s
reactivity and thus an indication of stronger antioxidant ef-
fect of the leaves. Similar results was obtained for the J. cur-
cas leaves by 19, which showed a low ICso compared to the
fruits of J. curcas, but higher than the value for vitamin C. The
seeds of J. curcas have also been reported to exhibit DPPH
radical scavenging activity 20.

ABTS radical cation (ABTS**) generated by oxidation of
ABTS with potassium persulphate is converted to its non-
radical form in the presence of antioxidants by the donation
of hydrogen atom to the radical, hence, the ABTS radical cat-
ion scavenging activity reflects hydrogen atom donating abil-
ity of the antioxidants. As indicated in table 1, the ICso ob-
tained for ABTS radical cation scavenging activity for both
the leaves and seeds of J. curcas were higher than that ob-
tained for the standard (Trolox) which has a value of 7.697 *
1.433. The leaves exhibited an ICso of 10.098 * 1.368 which is
lower than the value obtained for the seeds (15.50 * 2.59).
These results also reflect a higher ability of the leaves to
scavenge free radicals than the seed 21. Papalia et al, 22 also
reported that J. curcas leaves exhibited both DPPH and ABTS
radical cation scavenging activities.
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The nitric oxide scavenging property of J. curcas leaves and
seeds compared with reference ascorbic acid is expressed in
table 1, with the leaves of J. curcas exhibiting a lower ICso
value (4.48 + 0.008) than that of the seeds (ICso value of
12.689 + 0.55). However, both the leaves and seeds show
ICso values that are higher than that obtained for ascorbic
acids (0.056 * 0.002). Igbinosa et al. 8 showed that the stem
bark of J. curcas possess DPPH, ABTS**and nitric oxide radi-
cal scavenging activity. The result of the nitric oxide scaveng-
ing assay in this study is in line with those obtained for DPPH
and ABTS radical cation scavenging activity, indicating that
free radical scavenging activity of the leaves and seed ex-
tracts may be attributed to their proton donating ability. The
free radical scavenging activity is also higher in the leaves
than in the seeds of J. curcas. These results suggest that the
plant extracts contain compounds that are capable of donat-
ing hydrogen to a free radical in order to remove abnormal
electron which is responsible for radical’s reactivity. These
findings imply that, radical scavenging activity of the extracts
may be attributed to their proton donating ability.

Phenolic compounds, example of which is flavonoids, are one
of the most powerful metabolites in plants that possess anti-
oxidant activity and various other biological activities such
as, anti-inflammatory, antimicrobial, have been attributed to
them 23. The result of this study revealed the presence of
phenol and flavonoids in the leaves and seeds of J. curcas. As
shown in table 2, the leaves possess higher phenolic and
flavonoids content (49.89+2.414; 151+£10.89 respectively),
than the seeds (7.923%1.273; 13.00£0.3471 respectively).
The presence of flavonoids have been reported in the leaves
of J. curcas 24, that of phenolic compounds was reported in
root, seed and leaf of J. curcas .

DPPH radical, ABTS*+ and nitric oxide scavenging activity is
used to determine hydrogen donating ability of a compound,
while the ferric-reducing power of a compound is used to
determine the electron donating capacity of antioxidants.
These properties are the main characteristics of phenolic
compounds 25. The above mentioned properties which were
exhibited higher in the leaves of J. curcas could be as a result
of the higher phenolic and flavonoids content of the leaves of
J. curcas compared to the seeds J. curcas. Polyphenols scav-
enge ROS effectively and chelate metals. The leaves of J. cur-
cas may therefore possess higher antioxidant activity than
the seeds of J. curcas. This is in line with the findings of 26,
who reported that increasing antioxidant activity correlate
with total phenolic content of J. curcas fruits.

The FRAP assay measures the ability of antioxidant to donate
electron for the reduction of [Fe3+ (CN) ¢]3- to [Fe2* (CN) ¢]*
27 i.e. the ferric iron (Fe3#) of iron potassium cyanide was
reduced to bivalent iron ion (Fe2+). As indicated in table 3,
the leaves and seeds extracts of J. curcas yielded the FRAP
values of 151.4 + 4.829 and 2.67 = 0.6094 mg AAE/g of sam-
ple respectively. Iron is one of the main elements involved in
the formation of radical species. This study that the genera-
tions of the free radicals by iron may be prevented more by
leaves than the seeds. Huang et. al, 28 showed that the leaves
of J. curcas possess FRAP property. The higher value for leaf
extract is an indication of higher reducing power of the
leaves and thus a higher ability to transfer electrons, than
does the seeds. Thus the leaves exhibit a stronger antioxidant
effect than the seed. The results showed a good correlations
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between the electron and hydrogen donating ability of the
extracts in terms of the DPPH radical, ABTSe+ and Nitric ox-
ide scavenging activity.

The total antioxidant capacity determined by phosphomo-
lybdate method based on the reduction of Mo (VI) to Mo (V)
measures the total antioxidant capacity of the extracts both
in terms of hydrogen and electron donating ability. This is a
reflection of polyphenols in the extracts. As indicated in table
3 the total antioxidant capacity of the leaves of J. curcas
(59.06 = 9.613) is higher than that obtained for the seeds
(7.697+1.433). This result may be due to the higher phenolic
and flavonoids content obtained for the leaves compared to
the seeds as the antioxidant activities of plant extracts are
often attributed to their total phenolic and flavonoids con-
tents 29, This result is also consistent with the above results
of DPPH radical, ABTSe+, Nitric oxide scavenging activity and
FRAP assay, indicating that higher total antioxidant capacity
of the leaves of J. curcas is a reflection of its reducing capaci-
ty. Chua et al,, 30 also attributed the reducing ability of plants
to antioxidant capacity.

The presence of phenolic compounds in J. curcas leaves and
seeds may be responsible for their antioxidant activities.
Thus, J. curcas leaves and seeds could reduce oxidative stress
which has been implicated in the pathogenesis of many dis-
ease states. From the results above, it has been shown that
the leaves are more effective than the seeds. Papalia et. al,
22 also reported that the compounds present in the methanol
extract of Jatropha leaves are able to reduce the formation of
malondialdehyde, a marker of oxidative stress.

In this study the cytotoxic potential of methanol extracts of J.
curcas leaves and seeds were investigated. BSLT assay was
used to determine the cytotoxicity of these extracts. The
brine shrimp lethality assay has been proven to be a conven-
ient system for monitoring biological activities of natural
products. From the results indicated in table 4, the LDsovalue
for the J. curcas leaves is 112.963ug/mL while that for the
seeds is 22.143pg/mL and the standard (K2Cr207) is
5.653pug/mL. The degree of lethality was directly propor-
tional to the concentration of the extract. The LDsofor both
the leaves and seeds are much higher than that obtained for
K2Cr207. Furthermore, Syahmi et. al, 31 reported that LDso
value of less than 1000 pug/mL is considered toxic while LDso
value of greater than 1000 pg/mL is non-toxic. It therefore
implies that, although the extracts of the leaves and seeds of
the J. curcas may be toxic, the toxicity is much lower in the
leaves.

The brine shrimp test represents a rapid and simple bioassay
for testing plant extract lethality which in most cases corre-
lates reasonably well with cytotoxic and anti-tumor proper-
ties 32, This study has shown that J. curcas leaf is less toxic
than the seeds. This result is consistent with other studies
that reported the extract from the plant of J. curcasto be
highly active against tumor cells, L5178y mouse lymphoma
cells, and HeLa human cervix carcinoma cells, but with a low
effect on the neuronal cell line PC12. Patil et. al,, 24 also sug-
gested that methanol extract of J. curcas leaf possesses mini-
mal cytotoxic, but it prevents binding of hemagglutinin to cell
receptors leading to inhibition of infection of influenza virus.
Thus, owing to its lower cytotoxicity compared to the seeds,
J. curcas leaf could be more important for use as antimicrobi-
al, anti-cancer and anti-viral.
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Table 1: DPPH and Nitric Oxide Assay of the Jatropha curcas seeds and leaves

DPPH free radical
activity
ICs0 [mg/ml]

Plant
activity

Nitric Oxide scavenging

[Cs0 [mg/ml]

ABTS+ radical scavenging
activity
[Cs0 [mg/ml]

Jatropha curcas seeds 5.66 +0.21 12.689 £ 0.55 15.50 £ 2.59
Jatropha curcas leaves 0.1712 £ 0.0033a 44804 +0.007a 10.098 £1.386a
Ascorbic Acids 0.0267 + 0.0029ab 0.056 = 0.002ab -

Trolox - - 7.697 £+ 1.433ab

Values are expressed as mean of triplicate determinations * standard error of mean

ap < 0.05: significantly different from Jatropha curcas seed

bp < 0.05: significantly different from Jatropha curcas leaves

Table 2: Total phenolic and flavonoids contents of the Jatropha curcas seeds and leaves

Total flavonoids
(mg gallic acid/g extract)

13.00 £ 0.3471

Plant

Jatropha curcas seeds

Jatropha curcas leaves 151 +10.89a

Total phenols (mg quercetin/g extract)

7.923 £1.273a
49.89 + 2.414

Values are expressed as mean of triplicate determinations # standard error of mean.

ap < 0.05: significantly different from Jatropha curcas seeds

Table 3: Ferric Reducing Antioxidant Power Assay and Total Antioxidant Capacity Assay of Jatropha curcas seeds and

leaves

Plant Ferric Reducing

Antioxidant Power assay

(mg Ascorbic Acid Equivalent/g)

Total Antioxidant assay

(mg Ascorbic Acid Equivalent/g)

Jatropha curcas seeds 2.667 = 0.6094

Jatropha curcas leaves 151.4 £ 4.829a

7.697 +1.433
59.06+9.613a

Values are expressed as mean of triplicate determinations # standard error of mean

ap < 0.05: significantly different from Jatropha curcas seed

Table 4: Cytotoxicity assay of Jatropha curcas seeds and leaves

Plant

LDso using Brine Shrimp Lethality Test (BSLT)

Jatropha curcas seeds 22.143pg/ml

Jatropha curcas leaves 112.963pg/ml

STANDARD (K2Cr207) 5.653pug/ml

CONCLUSION

From this investigation, J. curcas may have promising biologi-
cal activities and can be further explored in research includ-
ing antibacterial, antifungal and anticancer. Due to the cyto-
toxic and antioxidant activities possessed by the plant, it is
more importantly recommended for external use. Thus, care
should be taken in its use for herbal treatment involving in-
ternal usage. This study also reveals the potency and safety of
the leaves over the seeds.
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