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Assessment of Bioactive Compounds, Antioxidative Activity and
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ABSTRACT Solanum torvum, Solanum aethiopicum and Solanum macrocarpon are the popular vegetables of
North Eastern India. This study was carried out to evaluate the bioactive properties, antioxidant activity and
different phenolic compounds in these Solanum species. Sample extract in eighty percent methanol was used for
total phenol, flavonols, flavonoid, antioxidant assays and various phenols quantification. All three species were
rich in phytochemical content and having the good antioxidant capacity. HPLC fingerprinting for different
phenolics compound confirmed that all the three species are having ample amount of phenolics content. The
findings of present investigation highlighted the nutraceutical importance of lesser known though very important
vegetables and also points towards the need to promote increased consumption and conserve genetic resources of

Solanum species.

INTRODUCTION

It is awell-established fact that there is an
association between the vegetable consumption
and the reduced risk of chronic diseases such
as cancer, diabetes, cardiovascular disease and
arthritis etc. (Joshipura et al. 1999; Dai et a.
2006). Vegetables are amajor source of antioxi-
dants, mainly due to high polyphenolics such
as tannins, flavonoids and phenolic acids. In
India, the genus Solanum is represented by
fourty-five species including those domesticat-
ed for their leaves, fruits or both eaten asaveg-
etable or used in traditional medicine. Solanum
torvum, Solanum aethiopicum and Solanum
macrocar pon bears edible fruitsand are cooked
asvegetablesin North Eastern Hilly (NEH) re-
gion of India. The crops have great potential as
alternative cropsin the organic farming system
inthe hills of North eastern states of India, ow-
ing to high preference by consumers and high
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remuneration at the local market, despite being
neglected in research and devel opment.

Solanum torvum Sw., commonly known as
Turkey berry, iswidely naturalized in South and
South East Asia. Itisalso found in some parts of
Asia. The fruits and leaves are widely used in
Cameroonian folk medicine and used for curing
pneumonia (Fig.1). Fruits are thin-fleshed and
contain a large number of flat, round, brown
seeds (Liogier 1995). Solanumaethiopicum, one
of theleading vegetablesin tropical Africacom-
monly known as the African eggplant or Ethio-
pian eggplant. Solanum aethiopicum has round
fruit shape with green strips (Fig.1). Its leaves
are eaten as aleafy vegetable and fruits are eat-
en raw or cooked, whereas berries are used as
an ornament inAsia. Solanum macrocarponisa
small tropical perennial plant that originated from
Africa, cultivated either for fruits, which are 3-10
cmin diameter, flat in shape, non-ribbed, with a
smooth surface and white or green coloured at
the commercially mature stage, or for itsleaves,
which are used in the sameway as spinach (Fig.
1) (Nyadanu and Lowor 2015).

Though the popularity of the above species
in African diet and agriculture is well known,
their economic and dietary importance in the
Indian context is not studied so far. In many
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Solanum torvum

Fig. 1. Morphological variation in fruits, flowers and leaves of three species of Solanum
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African and Asian countries, wild edible plants
are used as food and hence, contribute signifi-
cantly to the nutritional needs of the people.
Among the vegetables; eggplant is commonly
known as the source of phenols and flavonoids
both of which are powerful antioxidants (Kaur
et al. 2014). These selected vegetables for this
investigation belonging to Solanum species are
identified as the good source compounds like
phenols and flavonoids with high antioxidant
activities, asrevealed from recent few studiesin
other part of theworld (llodibiaet a. 2016; Fa-
muwagun et al. 2017; Sathyanarayanaet a. 2016;
Eletta et al. 2017). These crops have attained a
considerable place in the diet of the population
of North Eastern states of India. In Sikkim, a
Himalayan state of North East India, these crops
are found adapted up to an elevation of 5000 ft
from MSL and areimportant components of in-
tegrated backyard farm of almost every house-
hold. The entire stateis now certified as organ-
ic, satisfying al the norms and guideline laid
down by the regulatory bodies. These cropsare
moreintensified owing to their wide adaptabili-
ty and tolerance to adverse climatic conditions
like winter drought and heavy rainfall. Though
the crops are the part of every household, afull
understanding of its benefits as bioactive food
with antioxidant activity isyet to be established.

Resear ch Objective

The present study was envisaged for anal-
ysing the bioactive profile, antioxidant activity
and quantification of the phenolswill boost the
importance of such neglected vegetable crops.
So, present investigation aimed to profile bioac-
tive content, antioxidant activity and quantifi-
cation of phenols of three species of Solanum.

METHODOLOGY
Plant Material

The edible part of three species of Solanum
namely Solanum torvum, Solanum aethiopicum
and Solanummacrocar pon were collected from
all of thefour districtsof Sikkim from July 2015
to December 2015. In each district, at least five
villagesand local market wereinspected for the
collection of samples. At least 2 kg fruit samples
of each species were collected from each sam-
pling site. Total 68 sampleswere collected from
all the sampling sites. The collected fruitswere

placed in a polyethene bag to prevent loss of
moisture and transported to the laboratory of
the department of Horticulture, Sikkim Universi-
ty, Sikkim, Indiawithin 24 hours. Fruitswerewell
washed 2-3 times with running tap water and
oncewith steriledoubledistilled water and wiped
to dry all the water around it as recommended
by Badau et d. (2013) and Pillai and Nair (2013).
The collected samplesof each speciesweredried
in the oven at 25°C and were grinded into pow-
der and stored at room temperature under adry
conditionin an airtight plastic container (Nair et
al. 2013; Sengaet al. 2013). Morethan 300 g of a
sample of each species were blended using the
blender after peeling the fruit (except Solanum
torvum because of its small size and thin skin)
and used for analysis as representative sampl es.

Extract of the Samples

2.0 g of powdered samples of all three spe-
ciesweremixed with methanol (80%) inaratio of
1:25 and extracted in a Soxhlet apparatus for 5
hours. Thisprocesswas repeated for 3 timesfor
each sample and the combined extracted sam-
ples were concentrated using rotatory evapora-
tor. Extracted samples were further concentrat-
ed using Eppendorf Speed Vac/Concentrator
Plus at 40°C and stored at -20°C. The concen-
trated sampleswere used asasample extract for
estimation of phytochemicals, antioxidant activ-
ity and quantification of phenols.

Phytochemical Analysis
Total Phenolics

Total phenolics content of the methanol ex-
tract were estimated by spectrophotometer us-
ing Folin—Ciocalteu reagent (FCR) as described
by Linetal. (2011) where Gallic acid wasused as
a standard. For one ml of sample extract (80%
ethanoal), 5.0 ml of Folin—Ciocalteu reagent and
4.0ml of 7.5 percent Na,CO, solutionswere add-
ed. The mixture was kept without disturbance
for 90 minutes before the absorbance was mea-
sured at 760 nm against blank reagentin UV Vis
spectrophotometer (Perkin Elmer, Lamb 35). A
calibration curve was drawn with standard Gal-
licacid and resultswere expressed as Gallic acid
equivalent (mg GAE/g DW).

Total Flavonoids Content
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Total flavonoids were estimated using Alu-
minium chloride method as described by Lin et
al. (2011). Analiquot (5ml) of extractin 10 ml of
volumetric flask having, 0.3 ml of five percent
NaNO, and 0.3 ml of ten percent AlCl ,6H,0. That
mixture was alowed to react for 6 minutes at
room temperature. Two ml of 1 mol*NaOH was
added and the solution was diluted to 10 ml with
distilled water. The absorbance of the solution
versusablank at 510 nm (Perkin Elmer, Lamb 35)
wasmeasured immediately. The resultswere stat-
ed asRutin equivalent (mg RUE/g DW).

Total Flavonols

Total flavonol contents in the methanol ex-
tracts were measured using the method report-
ed by Kumaran and Karunakaran (2006). About
2.0 ml of sample was taken and 2.0 ml of two
percent AICI, and 3 ml sodium acetate (50 g/L)
solutionswere added. The absorption was mea-
sured at 440 nm (Perkin Elmer, Lamb 35) after 2.5
hours at 20°C. Total flavonols contents were
calculated as Rutin (mg RUE/g DW) which was
used as a standard.

Antioxidant Activity

Free Radical Scavenging Activity using DPPH
Assay

DPPH (2, 2-diphenyl picrylhydrazyl) assay
is based on the scavenging ability of antioxi-
dants towards the stable radical DPPH accord-
ingtoYuetal. (2002) and Aoshimaet al. (2004)
with slight modification. 2.0 ml of sample extract
was added to 5.0 ml of DPPH (0.1 mmol I-%) solu-
tion in ninety-five percent methanol and vor-
texed. After 30 minutes, change in the absor-
bance of the sample extract wasmeasured at 517
nm with the help of UV Vis spectrophotometer
(Perkin EImer, Lamb 35). The results were ex-
pressed as a percentage of inhibition of DPPH
which was cal culated by thefollowing formula:

Inhibition (%) =100 x (AO—A) /A0

Where, A0 was the beginning absorbance at
517 nm, obtained by measuring the same vol-
ume of solvent, and A was the final absorbance
of the sampleextract at 517 nm. Methanol (95%)
was used as a blank.

Hydroxyl Radical Scavenging Activity
(HRSA)

The hydroxyl radical scavenging activities
of the sample extracts were measured by the
method asexplained by Yu et a. (2004) with minor
modification. This assay is based on Fenton re-
action. 2.0 ml of sample extracts were added to
2.0ml of 0.2 M phosphate buffer, 0.04 ml ferrous
sulphate (0.02 M) and 1.0 ml of 1, 10-phenanthro-
line(0.04 M) inatest tube. 0.1 ml 7mM H,O,was
added to test tube to initiate the reaction. The
reaction mixture without sample extract was used
as a control. The absorbance of colour formed
was measured at 560 nm by UV Vis spectropho-
tometer (Perkin Elmer, Lamb 35) against reagent
blank. The % hydroxy! radical scavenging activ-
ity was cal culated by thefollowing formula:

(%) HRSA = (ABIank_AsampIe /ABIank) *x100
Hydrogen Peroxide Scavenging
Activity (HPSA)

Hydrogen peroxide scavenging activity of
the sample extracts was determined by Aiyegoro
and Okoh (2010) method with slight modifica-
tion. A 4.0 ml of sample extract was mixed with
2.4 ml of 4mM H,O, solution preparedin 0.1 M
phosphate buffer (pH 7.4) and incubated at room
temperature for 10 minutes. The absorbance at
230 nm (Perkin Elmer, Lamb 35 UV Vis spectro-
photometer) was measured against ablank, con-
taining the extract without H,O,.. Theresult was
expressed as a scavenging activity (%) cal cul at-
ed by:

@) HPSA= (A, _—A_ A

Blank sample Blank:

Fe?* Chelating Activity (FCA)

) x100

The sample extractswere evaluated for their
ability to competewith ferrozinefor iron (11) in
solution by the method of Diniset al. (1994). 2.0
ml of sample extract was added to the 2.0 ml of
ferrous sulphate (0.125 mM). The reaction was
initiated by addition of 2.0 ml of 0.3125 mM fer-
rozine. The mixture was vortexed and kept at
room temperature for 10 minutes. The absor-
bance of the solution was measured at 562 nm
(Perkin Elmer, Lamb 35 UV Vis spectrophotome-
ter) against blank solution prepared using fer-
rous chloride and water. EDTA (0.625-5.0 mg)
served as positive control and sample without
extract or EDTA served as negative control. The
percentage inhibition of ferrozine-Fe (I1) com-
plex was cal culated using the formula:
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(%) Chelating Activity = (A A /

A 100 Control sample
Control) x

Ferric lon Reducing Antioxidant Power
(FRAP) Assay

FRAP assay was performed in all three sam-
ple extracts according to the procedure of Hazra
et al. (2008) with slight modification. 2.0 ml of
sample extract was added to the 2.0 ml phos-
phate buffer (0.2 M, pH 6.6) and 2.0 ml 0.1 per-
cent potassium ferricyanide. The reaction mix-
ture was incubated at 50°C in water bath for 20
minutes. The reaction was stopped by adding
2.0ml of Trichloroacetic acid (10%). The upper
portion of solution (2.0 ml) wasmixed with2.0ml
of digtilled water and 2.0 ml of 0.01 percent ferric
chloride. Thereaction mixture was kept at room
temperaturefor 20 minutes. Absorbanceat 700nm
(Perkin Elmer, Lamb 35 UV Vis spectrophotome-
ter) was measured at against blank. Resultswere
expressed asmg of Gallic acid equivalent/ g dry
weight (mg GAE/g DW) where Gallic acid was
used as positive control.

Phosphomolybdenum Assay (PMA)

All the sample extracts were evaluated for
antioxidant activity by the green phospho-mo-
lybdenum complex as the method described by
Prieto et a. (2006). 0.1 ml of sample extract was
added to 1.0 ml of reagent solution made up of
0.6 M of sulphuric acid, 28 mM of sodium phos-
phate and 4 mM of ammonium molybdate in a
test tube. The test tubes were incubated for 90
minutes in awater bath at 95°C. The test tubes
were cooled at room temperature and the absor-
bance at 695 nm (Perkin Elmer, Lamb 35UV Vis
spectrophotometer) of the reaction mixture was
measured. The result was expressed as mg of

ascorbic acid equivaents/'g dry weight (mgAAE/
gDW).

Chromatographic Conditionsfor Quantification
of Phenolics

High-performance liquid chromatography
was performed with the HPLC system Agilent
Series 1100, Agilent Technologies; U.S.A. Re-
versed-phase chromatographic analyses were
carried out inisocratic conditionsusing RP-C18
column (4.6 mm x 250 mm) packed with 5-um
diameter particles. The mobile phase was aceto-
nitrile-water (10:90, v/v) containing one percent
of acetic acid. Theflow ratewas 0.7 ml/min, in-
jection volume was 40.0 uL, and detection was
done at 310 nm. The mobile phase was filtered
through a membrane filter (0.45 wm) and then
degassed by an ultrasonic sound before use.
The crude extract and the solutions of standards
(galicacid, rutin, catechol, ferulic acid and quer-
cetin) were prepared in the same mobile phase
of HPLC. All chromatographic operationswere
performed at room temperatureand intriplicate.

RESULTS

Total phenolics, total flavonoid and total fla-
vonols were evaluated in three species of
Solanum and results are presented in Table 1.
Total phenol content was highest in Solanum
aethiopicum (3.89 mg GAE/g DW) followed by
Solanum torvum (2.03 mg GAE/g DW) and
Solanum macrocarpon (1.03 mg GAE/g DW).
Total flavonoid was also highest in Solanum
aethiopicum (27.59 mg RUE/g DW) followed by
Solanum macrocarpon (12.69 mg RUE/g DW)
and Solanumtorvum (7.43 mg RUE/g DW). To-
tal flavonols were higher in Solanum aethiopi-

Table 1: Phytochemical content and antioxidant capacity of three Solanum species

Phytochemicals/Antioxidant capacity Solanum Solanum Solanum
torvum aethiopicum macrocarpon
Total phenol content (mg GAE/g DW) 2.03+£0.04 3.89+0.07 1.03+0.05
Total flavonoid (mg RUE/g DW) 7.43+0.48 27.59+0.92 12.69+0.35
Total flavonols (mg RUE/g DW) 4.86+0.12 9.07+£0.09 4,35+0.21
DPPH Assay (%) 77.9+¥1.4 74.8+0.9 80.4+£1.0
Hydroxyl radical scavenging Assay (%) 77.9+£0.8 67.5%£1.6 75.9+£1.3
Hydrogen peroxide scavenging Assay (%) 35.2+0.6 61.5+£0.8 45.8+0.4
Ferrous ion chelating assay (%) 24.5+0.2 39.4+0.6 12.3+0.1
FRAP Assay (mg GAE/g DW) 4.26+0.24 20.03+0.17 4.77+0.92
Phosphomolybednum assay mg AAE/g DW) 32.86+1.41 41.13+0.93 40.58+1.63
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cum (9.07 mg RUE/g DW) followed by Solanum
torvum (4.86 mg RUE/g DW) and Solanummac-
rocarpon (4.35mg RUE/g DW).

The extracts of all the three species showed
good capacity [ Solanum macrocar pon (80.4%)
> Solanum torvum (77.9%) > Solanum aethi-
opicum (74.8%)] for scavenging freeradicalsby
reducing the stable DPPH radical to the yellow
coloured diphenyl picryl hydrazine (Table 1).
Solanum torvum has the highest hydroxy! radi-
cal scavenging activity (77.9%) followed by
Solanum macrocarpon (75.9%) and Solanum
aethiopicum (67.5%). Hydrogen peroxide scav-
enging activity was found highest in Solanum
aethiopicum (61.5%) followed by Solanummac-
rocarpon (45.8%) and Solanumtorvum (35.2%).
Among them, Solanum aethiopicum (39.4%)
possesses highest metal chelating activity fol-
lowed by Solanumtorvum (24.5%) and Solanum
macrocarpon (12.3%). Table 1 shows that the
reducing power of ferric ion and phospho-mo-
lybdenum complex in all thethree vegetable ex-
tract. Solanum aethiopicum shows highest re-
ducing power in both assays followed by
Solanum macrocarpon and Solanum torvum.

Chromatographic fingerprinting of the ex-
tractsusing reverse phase HPLC ispresented in
Table2. Gallic acid, rutin, catechol, ferulic acid
and quercetin were identified in the three stud-
ied species of Solanum. The amount of Gallic
acid varied from 46.31 t0 1402.14, rutin 33.02to
94.04, catechol 238.38t0559.44, ferulicacid 2.90
t024.70, quercetin 10.06 to 51.17 mg per 100 g
dry weight. Among the entire phenolic compound
quantified here, Gallic acid wasfound dominant
inall thethree species. Gallic acid, rutin and fer-
ulic acid were found highest in Solanum tor-
vum, while catechol presence was highest in
Solanum aethiopicumand quercetin in Solanum
macrocar pon.

DISCUSSION
Phytochemical Analysis

A phenolic compound in Solanum has been
recognised asamajor bioactive compound which

isresponsiblefor their antioxidant effects (Kwon
et al. 2008). It is a much-acquainted fact that
presence of significant amount of phenolicsin
daily food gives health-promoting effects due
to their antioxidant action. Phenolic compounds
of natural origin possessantimicrobial, anti-can-
cerous and neuroprotective activities and help
inimproving insulin secretion and reducing un-
wanted fat in the body (Kaur et al. 2014). A result
of this study shows that these specieswererich
intotal phenol content which werein support of
the results of earlier experiments (Nisha et al.
2009; Raigon et al. 2010). Phenolic compounds
alsoimpart peculiar taste and aromato the foods
through phenolic degradation or mechanisms
of Maillard reaction (Jiang and Peterson 2010).
Thismay adequately explainwhy immaturefruits
of Solanum torvum, Solanum aethiopicum and
Solanum macrocar pon arerelished in Northeast
Indiaand Africa.

Flavonoids have been found powerful scav-
engers of singlet oxygen and various other free
radicals, related to DNA damage and cancer
which makes it beneficial agents for the man-
agement of a multitude of diseases states, in-
cluding cancer, cardiovascular and neurodegen-
eration (Marchand 2002). Many horticultural re-
sources of wild origin areidentified to be reser-
voirs of high flavonoid content. The results of
this study suggest that phenalics, flavonoid and
flavonols areimportant components of Solanum
torvum, Solanum aethiopicum and Solanum
macrocar pon which could be attributed to play-
ing a significant role in adsorbing and deacti-
vating free radicals, quenching singlet oxygen
or decomposing peroxides (I1odibiaet al. 2016;
Famuwagun et a. 2017).

Antioxidant Assays

A lot of studies have confirmed that the an-
tioxidants derived from indigenous plant sourc-
es are very useful in preventing the damaging
effects of oxidative stress (Zahin et a. 2009). A
number of assays were designed to measure

Table 2: Gallic acid, rutin, catechol, ferulic acid and quercetin quantification (mg/100g dry weight) in

three Solanum species

Species Gallic acid Rutin Catechol Ferulic acid Quercetin
Solanum torvum 1402.14 94.04 559.44 24.69 10.82
Solanum aethiopicum 559.55 33.49 927.43 2.90 10.06
Solanum macrocarpon 468.31 33.02 238.38 6.09 51.17
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overall antioxidant activity or reducing poten-
tial, as an indication of ahost’s total capability
toendurefreeradical stress(Gulcinetal. 2010).
In order to get a better estimate of antioxidant
capacity, multiple antioxidant assays are usual-
ly performed rather than rely on the single as-
say. In this study, antioxidant capacity in three
Solanum species extracts was evaluated using
sixin-vitro assaysnamely, DPPH, HRSA, HPSA,
FCA, FRAP and PPMA. These antioxidant as-
saysare commonly used assays among research-
ersbeing reliable and economical.

Freeradicalsare mainly produced asaresult
of the oxidation process. The high potential for
scavenging freeradicals could inhibit the spread
of oxidation. The conversion of the ion-radical
form of DPPH-H, by the antioxidants, could be
assessed by monitoring the change of colour
from purpletoyellow. All the speciesunder study
showed better DPPH radical scavenging activi-
ty which was in agreement with Loganayaki et
al. (2010), Kaur et a. (2014), Elettaet al. (2017)
and Famuwagun et a. (2017). The oxidatively
induced breaks in DNA strands are produced
dueto hydroxyl radical s produced through Fen-
tonreactiontoyield itsopen circular or relaxed
forms. These radicals are most reactive form
among all the dioxygen reduced forms and sup-
posed to cause cell damage in vivo (Rollet La-
belleet al. 1998). They may be generated in the
human body under physiological conditions,
where they can react with non-selective com-
pounds such as proteins, DNA, unsaturated fat-
ty acidsand almost all biological membrane. An
extract hydroxyl radical scavenging activity is
directly associated with its antioxidant activity
(Babu et a. 2001). The ability of extractsto re-
duce hydroxyl radicalsisdirectly related to pre-
vention of multiplication of lipid peroxidation and
they may identify to be a good scavenger of ac-
tive oxygen species. Hydrogen peroxide (H,0,)
isaweak oxidizing agent that belongs to a non-
radical form of ROS. Hydrogen peroxide can cross
cell membranesquickly and form hydroxyl radical
whichinactivatesfew enzymesdirectly (Miller et
al. 1993). Theresult showsthat al the three spe-
ciesweregood in hydroxyl radical and hydrogen
peroxide scavenging activity.

One of the important mechanisms of antiox-
idant activity isthe ability of chelating or deac-
tivating the transition metals that have the ca-
pability to catalyse hydroperoxide decomposi-
tion. That’s why it isimportant to evaluate the
Fe (11) chelating ability of the extracts. The Fe
(I1) chelating properties of the sample extracts

may be accredited to their endogenous chelat-
ing agents, mainly phenolics. The Fe**chelating
activity of the extracts was measured by a de-
creasein absorbance of the ferrozine complex as
antioxidants compete with ferrozinein chelating
ferrousion (Elmastaset a. 2006). FRAPassay is
the only assay that directly evaluate the reduc-
ing ability of antioxidants that react with ferric
tripyridyl-triazine (Fe*~TPTZ) complex and pro-
ducesacoloured ferroustripyridyl-triazine (Fe**—
TPTZ) (Benzieand Strain 1996), while phospho-
molybdenum complex assay (PPMA), generally
assist in the detection of ascorbic acid, pheno-
lics, tocopherolsand carotenoidswhich are used
for the evaluation of total antioxidant capacity
(Miladi and Damak 2008). The reducing ability
of ferric ion by the extracts shown that all the
three species have optimal FRAP activity. The
difference in the responses of the extract in dif-
ferent antioxidant tests could be described by
the fact that the transfer of electrons’hydrogen
from antioxidantsfollowed at various redox po-
tential in different assay systems and the trans-
fer al'so may be subjected to the structure of the
antioxidants (Loo et al. 2008).

Quantification of Phenolics

The extracts of natural origin contain sever-
a chemical components in varying concentra-
tions, so it isimportant to use chromatographic
methods to analyse these inherently complex
mixtures. Various antioxidant activities of these
species could be due to the presence of ample
amount of various phenolic compounds present
in these species. Epidemiological studies have
found consumption of foods containing these
phenolics have positive association towards a
reduced risk of developing several disorders
such as cardiovascular diseases, antidiabetic,
antimicrobial, inflammatory and neurological
activities etc. (Adefeghaet a. 2014; Gandhi et
al. 2011). Few reports on the phytochemical in-
vestigation of these Solanum species indicate
the presence of these phenolics (Gandhi et al.
2011; Nwanna et al. 2014; Ramamurthy et al.
2012; Plazas et al. 2014; Sathyanarayana et al.
2016). These species may found an important
placein pharmaceutical formulationsdueto their
rich content of phenolic compounds.

CONCLUSION

All the three species studied here having a
good amount of total phenolics, flavonoid and



94 UZMA KHATOON, LAXUMAN SHARMA AND R. K. DUBEY

flavanols. They also exhibited strong antioxi-
dant activity invariousantioxidant assayswhich
could be contributed due to the presence of var-
ious phenols. These three species may find a
placein people’sfood basket dueto their reduc-
ing risk of variousdisordersand might beavalu-
able antioxidant natural sourcewith application
in healthy medicine and food industry. Thefind-
ings of the present study encourage eating a
variety of vegetables especially indigenous and
underutilized because they arethe natural sourc-
es of antioxidants.

RECOMMENDATIONS

On the basis of findings of this investiga-
tion, al the three species namely Solanum tor-
vum, Solanum aethiopicum and Solanum mac-
rocar pon which are found commonly inthe hilly
tractsof Sikkim Himalayaarerecommended asa
source of antioxidants and phenols and should
beincluded inthedaily meal.
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