Original Article Thai Journal of Pharmaceutical Sciences

Antioxidant potential of wild Lagenaria
siceraria (Molina) Standl.
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Kolhapur, Kolhapur, Objective: The aim of the present study was to evaluate the antioxidant potential of leaf and
Maharashtra, India. fruit of wild bottle gourd. Methods: Successive extraction of dried material was done by Soxhlet
E-mail: sgg.botany@unishivaji| apparatus,and total phenolics, total flavonoids, and total tannins were determined. The antioxidant
ac.in assays were evaluated using 2,2-diphenyl-1-picrylhydrazyl (DPPH) radical scavenging activity,
2,2’-azino-bis-(3-ethyl) benzothiazoline-6-sulfonic acid (ABTS) radical scavenging activity, metal
chelating activity, ferric reducing antioxidant power (FRAP), and phosphomolybdenum assay.
Results: The present study revealed highest phenolics (195.15 = 11.64 tannic acid equivalent
[TAE]/g extract) and flavonoids (76.62 = 0.34 catechin equivalent [CE]/g extract) in leaves
extracted with ethanol. However, tannins were recorded higher in acetone leaf extract (225.98 =
10.56 CE/g extract). In fruit, maximum phenols (111.18 =+ 1.21 TAE/g extract) and tannins (47.14
+ 2.23 CE/g extract) recorded in acetone and aqueous extracts, respectively. FRAP activity was
maximum in ethanol extract of the leaf (395.79 = 2.00 mg Fe (II)/g extract) and fruit (196.00 +
3.18 mg Fe (II)/g extract). Among all the extracts, acetone extract of fruit displayed the strongest
DPPH activity with IC_ values 711 =+ 3.63 ug/mL. ABTS radical scavenging was highest in ethanol
(379.81 = 9.21 mg trolox equivalent [TE]/g extract) and methanol (274.64 + 2.8 mg TE/g
extract) extract of leaf and fruit, respectively. On the other hand, aqueous extract exhibited the
highest metal chelating and phosphomolybdenum activity. Overall, ethanol and acetone were
most suitable for the extraction of phytochemicals from the leaf. The antioxidant activities of
leaf and fruit recorded significantly higher in the ethanol and methanol. Conclusion: The work
demonstrated that Lagenaria siceraria showed good antioxidant activity and may be the source of
natural free radical scavenger.
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INTRODUCTION

lants are the rich source of natural antioxidants which
Pattract the food, pharmaceutical, and cosmetic industries

for novel source of antioxidants from plants. The interest
isincreasing day by day due to the connection of reactive oxygen
species (ROS) to several oxidative stress-related disorders
such as arthritis, ischemia, atherosclerosis, reperfusion injury
of many tissues, cardiovascular, neurodegenerative disorders,
cancer, and AIDS.™M ROS is formed in the body as part of
normal cell metabolism, but an excess of ROS causes damage
of biological molecules such as lipids, proteins, and nucleic
acids and leads to oxidative stress.!>* Antioxidants are only
compounds that inhibit or delay the oxidation process by
blocking the initiation of oxidizing chain reactions and inhibit
the formation of ROS. Nowadays, synthetic antioxidants such
as butylated hydroxyanisole, butylated hydroxytoluene, and
tert-butylhydroquinone are widely used in the industry, but
they are toxic and carcinogenic.'** Therefore, development
and utilization of more effective antioxidants which are cheap

as well as natural in origin are an urgent need. These natural
antioxidants exhibited enormous biochemical activities,
including inhibition of ROS and alteration of intracellular
redox potential.[® Among the natural antioxidant, phenolics
are non-toxic and biodegradable products and received much
attention due to the best alternative to currently available
synthetic antioxidant."”*!

Family Cucurbitaceae contains about 122 genera and
940 species. In India, it is represented by 94 species from
31 genera.” Conventionally, many plants of this family
are used to cure diseases. Most of the members are found
in wild and may contain an enormous source of bioactive
compounds. Exploration of nutraceutical properties of
such wild resources assists us to find novel source bioactive
metabolites and functional foods. As well as such potential
and unique wild resources help us to alleviate malnutrition,
hunger, and illness within society. Lagenaria siceraria is the
most popular vegetable commonly called as bottle gourd or
Lauki. Due to its curative properties, it has been utilized for
the treatment of various disease, including jaundice, diabetes,
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ulcer, piles, colitis, insanity, hypertension, congestive cardiac
failure, and skin diseases.'” The plant also possesses diuretic,
laxative, cardioprotective, hepatoprotective, antioxidant
activity, hypolipidemic, central nervous system stimulant,
anthelmintic, antihypertensive, immunosuppressive analgesic,
and adaptogenic properties.['! Leaves, fruits, and seeds are
edible and also used in the treatment of jaundice, diabetes,
ulcer, piles, colitis, insanity, hypertension, congestive cardiac
failure, and skin diseases. Decoction obtained from L. siceraria
and Rivina humilis leaves found effective in stomach problems
during pregnancy. Along with garlic, decoction of bottle gourd
leaves taken to relief gas pains in the heart area. Salt or
coconut oil and its leaves are also used as poultices to treat skin
irritation and tumor.[>13! Leaf extract of L. siceraria exhibited
free radical scavenging activity against various ROS."¥ The
fruits are also good sources of dietary and phytochemical
constituent. However, However, fruits are rich source of choline
which is a precursor of acetylcholine; a neuro-transmitter and
hence used in various neurological disorders.!'! Fruits are
widely used in ayurveda, and it is traditionally used as general
tonic, diuretic, aphrodisiac, and antidote for scorpion strings
poisons, cardioprotective, alternative purgative and showed
cooling effects. In addition, it cures fever, pain, and ulcers and
used in the treatment of asthma, pectoral cough, and other
bronchial disorders. Fruit contains various triterpenoids,
cucurbitacins B, D, G, H, and 22-deoxy cucurbitacin, which
are well known for their diverse biological activities. HPLC
analysis shows a presence of flavone-C glycosides.l'! A
ribosome inactivating protein, Lagenin, was isolated from
seeds of L. siceraria having immune protective, antitumor,
anti-HIV, and antiproliferative properties.'®! Instead of all
such valuable properties, wild L. siceraria is explored very less
for phytochemicals and antioxidant activities. In view of its
medicinal value, the current study was designed to explore the
antioxidant potential of L. siceraria.

MATERIALS AND METHODS

Plant Material and Extraction Procedures

L. siceraria leaves and fruits were collected from
Amboli, Sindhudurg, Maharashtra, India, during January
2016. The location lies between N15°57’52.97” latitude and
E74°00’12.85” longitude. The plant material was identified
and a specimen was deposited at Herbarium of Department
of Botany, Shivaji University, Kolhapur, Maharashtra, India
(Voucher specimen No. UAAO3). Plant material was washed
under running tap water and dried in shade. The dried leaves
and fruits were ground in electric grinder. Further, powdered
samples (3 g each) were extracted with four different solvents
such as acetone, ethanol, methanol, and water using Soxhlet
extraction method. Finally, all solvent extracts were evaporated
to dry at room temperature, dissolved in known volume of
respective solvent, and used for antioxidant assays.

Total Phenolic Content (TPC)

TPC was determined according to the Folin-Ciocalteu
method.l'”? Samples (100 ul) were added to 1.0 ml of Folin—
Ciocalteu’s reagent (1:10 diluted in water) and 0.8 ml of
sodium carbonate (7.5%). The tubes were mixed and allowed
to stand for 60 min at room temperature. Absorption at 765 nm

was measured using UV-visible spectrophotometer (Shimadzu
UV-1800, Japan). Tannic acid was used as a standard for
plotting calibration curve (20-200 ug/ml). TPC was expressed
as mg tannic acid equivalent (TAE)/g extract.

Total Tannin Content (TTC)

Tannins were determined by the method given by Bhat
et al.'8! with slight modifications. In brief, 200 ul plant extract
(1 mg/ml) or catechin standard solution (50-300 wg/ml)
added to 1 ml reagent (4% vanillin and 8% concentrated HCI
in 1:1 concentration in methanol) and then incubated at room
temperature for 20 min. Finally, absorbance was measured at
500 nm. TTC was expressed as mg catechin equivalent (CE)/g
extract.

Total Flavonoid Content (TFC)

TFC was determined using the method of Sakanaka
et al.™ Plant extracts 200 ul (1 mg/ml) were treated with
75 ul of NaNO, solution and 1.25 ml of distilled water and
then incubated for 6 min. It was followed by the sequential
addition of 150 ul of 10% AICI, solution and 500 ul of 1 M
NaOH. The mixture was diluted to 2.5 ml with distilled water
and absorbance was measured immediately at wavelength
510 nm. Catechin (50-300 pg/ml) was used to plot calibration
curve. TFC was expressed as mg of catechin equivalent (CE)/g
of plant extract.

Antioxidant Assays

2, 2-diphenyl-1-picrylhydrazyl (DPPH) radical scavenging
activity

The DPPH free radical scavenging activity of acetone,
methanolic, ethanol, and aqueous (water) extracts was
determined according to the method reported by Brand-
Williams?! with slight modifications. The stock solution of
the radical, prepared by dissolving 25 mg DPPH in 1000 ml
methanol, was kept in a refrigerator for further use. Samples
were also diluted with respective solvent (50-400 pg/ml) for
the analysis. In a test tube, 1 ml DPPH working solution was
mixed with 500 ul plant extract (1 mg/ml). The absorbance
was measured at 515 nm for 30 min. The control contained
500 ul methanol in place of the plant sample. Absorbance was
measured using methanol as blank. IC,, values of the extract,
i.e., concentration of extract necessary to decrease the initial
concentration of DPPH by 50% were calculated.

ABTS+ radical scavenging activity

The free radical scavenging capacity was also studied using
the 2,2’-azino-bis-(3-ethyl) benzothiazoline-6-sulfonic acid
(ABTS) radical cation decolorization assay,?* which is based on
the reduction of ABTS+ ¢ radicals by antioxidants of the plant
extracts tested. ABTS radical cation (ABTS+ ) was produced
by reacting 7 mM ABTS solution with 2.45 mM potassium
persulfate (1:1 ratio) and allowing the mixture to stand in
the dark at room temperature for 12-16 h before use. For the
assay, the ABTS+ ¢ solution was diluted in ethanol (1:89 ratio)
to obtain an absorbance 0.7 (£0.02) at 734 nm. Samples were
prepared in different concentrations (50-400 ug/ml) as well as
standard Trolox having concentrations (20 to 120 ug/ml). In
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test tube, 1 ml ABTS solution and 100 ul of extract or standard
were used. The reaction mixture was incubated at 30°C and
absorbance taken at 730 nm exactly after 30 min using ethanol
as blank. All solutions were used on the day of preparation,
and all determinations were carried out in triplicate. The
results were expressed as mg Trolox equivalent (TE)/g extract.

Metal chelating activity

The chelation of ferrous ions by extracts was estimated by
the method of Dinis et al.”??! with slight modifications. Briefly,
50 pl of 2 mM FeCl, was added to 200 ul extract or standard
EDTA (20-120 wg/ml). The reaction was initiated by the
addition of 100 ul of 5 mM ferrozine solution. The mixture was
vigorously shaken and left to stand at room temperature for
10 min. The absorbance of the solution was thereafter measured
at 562 nm. Na,EDTA was used as positive control. The results
are expressed as mg EDTA equivalent (EE)/g extract.

Ferric reducing antioxidant property assay (FRAP)

FRAP assay was determined according to the method
described by Benzie and Strain.®! The assay was based on
the reducing power of antioxidant compounds. A potential
antioxidant will reduce the ferric ion (Fe**) to the ferrous ion
(Fe?*); the latter forms a blue complex (Fe?*TPTZ?'), which
increases the absorption at 593 nm. Briefly, the FRAP reagent
was prepared by mixing acetate buffer (300 uM, pH 3.6), a
solution of 10 uM TPTZ in 40 uM HCI and 20 uM FeCl, at
a ratio of 10:1:1 (v/v/v). The reagent (300 ul) and sample
solutions (200 ul) or standard FeSO,.7H,0 (20-120 mg/ml)
were added, mixed thoroughly, and incubated at 37°C in a
water bath. Absorbance was taken at 593 nm. All solutions
were used on the day of preparation. All determinations were
performed in triplicates and results expressed as in mg Fe (II)
equivalent/g extract.

Phosphomolybdate assay

Total antioxidant capacity (TAC) was determined as the
method proposed by Prieto et al.'™! with slight modifications.
In brief, test tube with 300 ul plant extract (400 pug/ml) or
standard ascorbic acid (20-120 pg/ml) was mixed with 1 ml
phosphomolybdate reagent (0.6 M sulfuric acid, 28 mM
sodium phosphate and 4 mM ammonium molybdate). The
test tube was covered and incubated at 95°C for 90 min. The

mixture was then allowed to reach room temperature when
its absorbance was recorded at 765 nm. Blank was run using
the same procedure but contain an equal volume of methanol
in place of the plant sample. The antioxidant capacity was
reported as mg of ascorbic acid equivalent (AAE)/g extract.

Statistical Analysis

All the analysis was done in triplicate, and values are
represented as mean = standard error. The data were subjected to
one-way analysis of variance and significant differences between
mean values were determined by Duncan’s multiple range test (P
< 0.05); correlation coefficient was determined between TPC,
TFC, TTC, and antioxidant activities using SPSS (version 16.0).

RESULTS AND DISCUSSION

TPC

Phenolics are considered as widest secondary metabolites
in the plant kingdom. Due to redox properties such as reducing
agents, hydrogen donators, and singlet oxygen quenchers,
phenolics serve as better antioxidants. In addition, they have
a metal chelation potential.?¥ The amount of total phenolics
varied with the plant part and solvent used in the present
study. Total phenolics were ranged from 135 to 163 mg
TAE/g extract. The highest phenolic content was found in
leaf ethanolic extract (195.15 + 11.64 mg TAE/g extract)
[Table 1]. However, in fruit, it ranges from 72 to 111 mg
TAE/g extract, but the highest phenolic content was noted in
acetone extract (111.18 = 1.21 mg TAE/g extract) [Table 1].
In contrast, very less amount of phenolics (11.9 = 2.2 TAC
unit) was recorded in fruits of L. siceraria by Agrawal et al.'>!
Mohan et al.'*® reported slightly high content in the ethanolic
extract of fruit (233.4 + 3.0 mg TAE/g extract). Similarly,
total phenolics from the seeds of Citrullus colocynthis (202.80
+ 7.50 mg GAE/100 g DW) and L. siceraria (141.35 =
24.80 mg GAE/100 g DW) were reported by the method of
Sabo et al.®”! We report higher TPC content in the studied
material than Diplocyclos palmatus.®

TFC

Flavonoids are a class of antioxidant agents which act as
a free radical scavengers. They have a preventative role in the

Table 1: Total phenolics, total tannins, and total flavonoids in leaf and fruit extracts of wild L. siceraria

Plant material Solvents Extract yield (%) Phytochemicals
Total phenolics* Total flavonoids** Total tannins**

Leaf Acetone 5.7 135.93+3.79¢ 60.52+1.41° 225.98+10.56*
Ethanol 3.5 195.15+11.642 76.62+0.34* 88.21+2.50d
Methanol 5.4 192.07+6.622 73.92+0.81* 117.81+6.80¢
Aqueous 14.36 163.38+3.06° 19.80+1.34f 202.60+4.70P

Fruit Acetone 6.7 111.18+1.21¢ 50.63%+1.59¢ 30.14=2.61f
Ethanol 5.2 110.43+4.05¢ 26.47+2.16° 14.71+1.058
Methanol 7.5 81.19+2.57¢ 41.92+1.81¢ 35.40+2.85f
Aqueous 20.46 72.61+1.98¢ 14.47+1.30¢8 47.14+2.23¢

*mg tannic acid equivalent/g extract, **mg catechin equivalent/g extract. Values were the means of three replicates+standard error. Mean value with different
alphabets in column was showed statistically significant differences (P<0.05) according to Duncan’s multiple range test. L. siceraria: Lagenaria siceraria
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development of cancer and heart diseases.® In the present
work, ethanol leaf extract showed highest amount of flavonoids
(76.62 += 0.34 mg CE/g extract), but in fruit, acetone extract
revealed highest quantity (50.63 += 1.59 mg CE/g extract)
[Table 1]. In our results, higher flavonoid content recorded
than ethanolic fruit extract of wild bottle gourd.®% Acetone
extract of bitter melon showed fewer flavonoids content than
our recorded value.®!

TTC

Tannins are the second most abundant polyphenols after
lignins found in plants. They are known for the treatment
of wulcerated tissues and effective as antimicrobial and
anticarcinogenic agents. It can be served as defensives against
pathogens and herbivory.®? Our results showed that leaf
extracts were superior to that of the fruit. Acetone and water
proved to be the best solvent for the extraction of tannins from
leaf (225.98 = 10.56 mg CE/g extract) and fruit (47.14 =
2.23 mg CE/g extract), respectively [Table 1]. In contrast, TTC
was lower in leaf and fruit extract of D. palmatus (22.07 =+
0.06 and 6.99 = 0.10 mg CE/g extract, respectively).2*!

Antioxidant Assays
DPPH radical scavenging activity

DPPH is present as a stable free radical in different extracts
that accept an electron or hydrogen radical to become a stable
diamagnetic molecule. It is generally used as a substrate to
evaluate the antioxidant potential of the phytochemicals. The
concentration of sample at which the inhibition percentage
reaches 50% is its IC,  value. IC,, values are negatively
correlated to the antioxidant activity, as it expresses the amount
of antioxidant needed to decrease its radical concentration by
50%. The lower IC_ value represents the higher antioxidant
activity of the tested sample.?! Among the all tested solvents, the
leaf showed higher radical scavenging potential than the fruits
[Figure 1]. Both leaf and fruit of L. siceraria showed maximum
scavenging activity in methanol extract (IC,, 251 ug/ml and
711 pg/ml). In contrast, methanolic seed extract showed quite
higher IC_ in L. siceraria.®¥ In the present study, all the extracts
showed comparable activity against Trolox (IC,-100 ug/ml)
which is lined with Chanda et al.’*¥

i Acetone H Ethanol & Methanol & Water

1200

1000
800

600

400

IC 50(ng/mL)

Leaf

Trolox

Fruit

Figure 1: 2, 2-diphenyl-1-picrylhydrazyl radical scavenging activity of leaf and fruit extract of Lagenaria siceraria. Values are mean of three
replicates + standard error. Bars having different alphabets showed statistically significant differences (P < 0.05) according to Duncan’s multiple

range test

——Acetone —=—Ethanol -+ Methanol ——Aqueous
500
& 400
Q
: A
£ 300
)
& y
= 200
=
%D 100
0 L] L) L] L] L] T L] T L] 1
50 100 200 300 400 50 100 200 300 400
Leaf extracts (g) Fruit extracts (g)

Figure 2: 2,2’-azino-bis-(3-ethyl) benzothiazoline-6-sulfonic acid radical scavenging activity of leaf and fruit extract of Lagenaria siceraria. Values

are mean of three replicates = standard error
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Table 2: Correlation between antioxidant activity and TPC, TTC, and TFC of L. siceraria

Studied parameters DPPH Metal chelating FRAP Phosphomolybdate ABTS
TPC -0.797* —-0.014 0.689 —0.768* 0.780*
TEC —0.512 —0.659 0.920%* —0.483 0.664
TTC —0.792* 0.306 0.295 —0.653 0.574

*Correlation is significant at the 0.05 level (2-tailed). **Correlation is significant at the 0.01 level (2-tailed). TPC: Total phenolics content, TTC: Total tannins
content, TFC: Total flavonoids content, DPPH: 2, 2-diphenyl-1-picrylhydrazyl, ABTS: 2,2’-azino-bis-(3-ethyl) benzothiazoline-6-sulfonic acid, FRAP: Ferric

reducing antioxidant property assay, L. siceraria: Lagenaria siceraria
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Figure 3: Metal chelating activity of leaf and fruit extract of Lagenaria
siceraria. Values are means of three replicates + standard error. Bars
having different alphabets showed statistically significant differences
(P < 0.05) according to Duncan’s multiple range test
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Figure 4: Ferric reducing antioxidant power assay of leaf and fruit
extract of Lagenaria siceraria. Values are means of three replicates +
standard error. Bars having different alphabets showed statistically
significant differences (P < 0.05) according to Duncan’s multiple
range test

ABTS radical scavenging activity

The ABTS cation radical (ABTSe+) is formed by the loss
of an electron by the nitrogen atom of ABTS. In the presence
of standard Trolox, the nitrogen atom quenches the hydrogen
atom, yielding the solution decolorization. ABTS can be
oxidized by potassium persulfate or manganese dioxide, giving
rise to the ABTS cation radical (ABTSe+) whose absorbance
diminution at 743 nm was monitored in the presence of Trolox,
chosen as standard antioxidant. Increase in plant extract
showed increased antioxidant activity in terms of the ABTS
radical scavenging for both the leaf and fruit. In the present
study, leaf extracted with ethanol (379.81 = 9.21 mg TE/g

H Acetone HEthanol & Methanol H Aqueous

mgAAE/g extract

Leaf Fruit

Figure 5: Phosphomolybdenum assay of leaf and fruit extract of
Lagenaria siceraria. Values are means of three replicates + standard
error. Bars having different alphabets showed statistically significant
differences (P < 0.05) according to Duncan’s multiple range test

extract) and fruit extracted with methanol (274.64 = 2.81 mg
TE/g extract) exhibited highest radical scavenging capacity
[Figure 2]. It was reported that fruit extract of L. siceraria
possesses IC., at 19 mg/ml which was comparatively lower
than our investigation.®

Metal chelating activity

Chelation of transition metals is another mechanism of
measurement of antioxidant activity, in which it prevents
catalysis of hydroperoxide decomposition and Fenton-type
reactions. These chelating agents stabilize transition metals
and reduce their availability as catalysts and inhibit the first
few free radicals and thus suppress lipid peroxidation in a
living system. Standard antioxidants obstruct the formation of
ferrozine complex which suggest their chelating activity and
capture ferrous ion before formation of ferrozine complex.
Ferrozine can quantitatively form complexes with Fe?*.
Antioxidant compounds act as chelating agents, disrupted
complex formation, resulting in a decrease in red color of
complex which allows an estimation of the metal chelating
activity of the respective sample.®> In the present investigation,
aqueous extracts of leaf and fruit exhibited significant high
antioxidant activity (7.67 = 0.20 and 4.81 * 0.05 mg EE/g
extract respectively) compared to other extracts. Among all, leaf
extract showed significantly higher activity than fruit extract
[Figure 3]. These results are lined with Sulaiman et al.*® who
reported similar metal chelating activity in L. siceraria.

FRAP assay

FRAP assay measures the reducing potential of an
antioxidant reacting with a ferric tripyridyltriazine (Fe**-TPTZ)
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complex and forms a colored ferrous tripyridyltriazine (Fe?*-
TPTZ). Normally, the reducing properties are associated
with the presence of compounds which exert their action
by breaking the free radical chain by donating a hydrogen
atom.!?”! In the present investigation, the ethanol extract of
both leaf and fruit showed higher FRAP activity than any
other extract (395.79 + 2.00 and 196.00 + 3.18 mg Fe (II)
equivalent/g extract) [Figure 4]. However, the lowest activity
was found in water extracts (100.29 and 112.27 mg Fe (II)
equivalent/g extract). Similar results were obtained in other
Cucurbitaceae members. %37

Phosphomolybdenum assay

The assay is based on ability of antioxidant compound to
reduce Mo (VI) complex into green colored Mo (V) complex
having maximum absorption at 765 nm. In the present results,
fruits showed better phosphomolybdenum activity than leaf
extract [Figure 5]. Aqueous extract of leaf and acetone extract
of fruit resulted with the highest activity (11.96 = 0.5 and
57.31 = 0.38 mg AAE/g extract). Similarly, hot water fruit
extract of Cucumis dipsaceus noted with slightly more activity
(67.8 mg AA/g extract) than our calculated value.®

Correlation between TPC, TFC, TTC, and
Antioxidant Capacity

The Pearson correlation coefficients between antioxidant
activities and TPC, TTC, and TFC were depicted in Table 2. TPC
was significantly correlated with DPPH, phosphomolybdate, and
ABTS assays (r = 0.797, 0.768 and 0.780) but not with metal
chelating and FRAB whereas TFC exhibited a strong correlation
with FRAP activity (r = 0.920). In addition, considerable
correlation was noted in TTC and DPPH assay (r = 0.792).
Overall, the result revealed the existence of a positive and negative
correlation between tested phytochemicals and antioxidant
assays. A similar trend was noted by Annegowda et al.'*®]

CONCLUSION

The presence of compounds such as phenolics, flavonoids,
and tannins in Lagenaria siceraria contributed to the several
biological activities that are of pharmacological significance.
In leaf, ethanol and acetone were the most suitable for the
extraction of phenolics, flavonoids, and tannins. However, in
fruit, acetone and water were the ideal solvent for isolation of
phenolics, flavonoids, and tannins. In antioxidant assay of leaf
and fruit, FRAB DPPH, and ABTS assay responded significantly
with ethanol and methanol. However, highest metal chelating
and phosphomolybdenum activity were recorded in the
aqueous extract of both leaf and fruit. Remarkable amount
of phenolics, flavonoids, tannins, and antioxidant potential
indicated that L. siceraria may be serving as significant
and novel source of bioactive compounds. Therefore, it is
suggested that this plant could be used as an additive in the
food industry providing protection against oxidative damage.
Further, it may serve as a novel source of natural antioxidants
and replace synthetic antioxidants from industries and may act
as a vital source of food and other pharmaceutically important
compounds. These plants may be considered as rich resources
of ingredients which can be used in drug development and
synthesis.
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