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ABSTRACT: Solanum virginianum, a wild
eggplant bearing spines, commonly known as
“Kantakari” belongs to the family “Solanaceae.” It
comprises numerous remedial constituents such as
glycosides, anthraquinones, flavonoids, sterols,
saponins and alkaloids. This traditionally used
medicinal herb has been reported to own cardio-
protective, hepatoprotective, antidiabetic,34 anti-
asthmatic, anti-inflammatory and anti-cancer
properties.High-performance liquid chromatography
methods are developed for qualitative and
quantitative analyses of flavonoids in fruits and
beverages, wine, honey, propolis, and, especially, in
various plant materials using different detection
systems. This technique is an emerging tool for
isolation and analysis of flavonoids due to its high
resolution, sensitivity and versatility. The current
study gives enough idea about various flavonoid
identification techniques with special emphasis on
HPLC techniques of plants belonging to Solanum
family.
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l. INTRODUCTION

Flavonoids

Plants, fruits, and seeds contain large
amounts of flavonoids, which are secondary
metabolites that give them their distinctive colour,
flavour, and scent. Flavonoids have a wide range of
roles in plants, including controlling cell division,
drawing pollinating insects, and providing defence
against biotic and abiotic stressors'. Plant
flavonoids, for example, have multiple physiological
roles in drought, heat, and frost tolerance and can
function as signal molecules, UV filters, and
scavengers of reactive oxygen species (ROS)™“.
These substances bioactive qualities, which include
anti-inflammatory, anti-cancer, anti-aging, cardio-
protective, neuroprotective, immunomodulatory,
antidiabetic, antibacterial, antiparasitic, and antiviral
effects, have been linked to a wide range of health

advantages in  people®’.  However, the
bioavailability and biological activity of flavonoids
in humans is influenced by their chemical structure,
namely by the presence of hydroxy groups®. The
fundamental flavone in flavonoids is a 15-carbon
one. Based on the structure of the flavonoids, they
can be classified into six major classes, flavan-3-ols,
flavones, flavanol’s, flavanones, isoflavones, and

anthocyanins®*°.
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High Performance Liquid Chromatography
Numerous published reports describe the
process of isolating and characterizing flavonoids
from plant material using various techniques, mostly
chromatographic ~ and  spectroscopic.  High-
performance liquid chromatography (HPLC) is
accepted as the most practical technique available
today for the identification and separation of
flavonoids employing a variety of detection
methods™*® Regarding the quantitative analysis, a
large body of research has been published in the last
few years attesting to the applicability of this
method for the simultaneous determination of
flavonoid compounds in different samples. UV
diode array detectors are one of the detection
systems used in  high-performance liquid
chromatography technologies that are created for
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qualitative and quantitative analysis of flavonoids in
fruits and drinks, wine, honey, propolis, and,
especially, in diverse plant materials®> 2.

1. MATERIALS & METHODS

Pravin Morankar et al developed anHPLC
method for quantifying flavonoid compounds The
methanolic extract of S. virginianum under inquiry
was employed as a preliminary evaluation of
different chemicals for HPLC investigation of
flavonoid compounds. Waters Ace software was
used to evaluate the data produced by the HPLC
system, which consisted of a waters fitted with a UV
dual detector. Application of a Thermo C18 column
(250X4.6mm, 5um) was made for chromatographic
separation. A 50:50 v/v acetonitrile:methanol
mobile phase was used for the chromatographic
analysis, which was carried out at room
temperatureon an RP-C18 analytical column. The
sample was isocratically eluted at a flow rate of 1
mL/min. For every sample run, a 20 pL little sample
volume was fed into the HPLC apparatus'®?

Figure 1 displays the standard quercetin
and hydroalcoholic extract HPLC chromatograms,
with values reported in parts per million. Figure 2
displays HPLC chromatograms of methanolic
extract. It was discovered that the retention times for
the standard and extracts were, respectively, 2.623
and 2.606 minutes. Table 1 presented the
characteristics parameters for standard quercetin,
whereas Table 2 presented the findings of the
quantitative estimation of quercetin in methanolic
extracts.
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Figure 1 (Standard quercetin)
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Figure 2 (Methanolic extract)
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Table 1 (Parameters for calibration of standard

quercetin)
Extract RT Area % Assay
C. hevnel 2.606 177.165 0.820
S. virgintanum 2.606 157.145 0.798

Table 2(quantitative estimation of quercetin in
methanolic extracts)

RifkiHusnulKhuluk et al founded out eight
flavonoids that may be simultaneously determined
in Sonchus arvensis using a high-performance liquid
chromatography diode array detector (HPLC-DAD).
The flavonoids were orientin, hyperoside, rutin,
myricetin, luteolin, quercetin, kaempferol, and
apigenin This approach is easy to use and highly
effective.

This study aimed to develop a method for
the simultaneous identification and quantification of
flavonoids in S. arvensis, namely orientin,
hyperoside, rutin, myricetin, luteolin, quercetin,
kaempferol, and apigenin. We also applied the
developed method for  discrimination  of
geographical origin and plant parts used from S.
arvensis. Thus, in the present study, a combination
of chromatographic fingerprint and chemometric
analysis was wused as a powerful tool for
discriminating between plant parts used to prepare
the samples and identify the S. arvensis sample’s
geographical origin.

Using this technique, the samples were
separated according to their geographical origin and
the plant parts (leaves, stems, and roots). On a
reverse-phase C18 column, the chromatographic
separation was performed by eluting using a
gradient containing methanol and 0.2% aqueous
formic acid at a flow rate of 1 mL/min. The
established method's system applicability has
satisfied the requirements of good separation under
ideal circumstances. With a correlation value (r2) >
0.9990, the calibration curve demonstrates a linear
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connection between the peak area and analyte
concentration.

Investigations into the effects of mobile
phase composition were conducted in order to
achieve the optimal separation conditions for
quantitative analysis and a chromatographic
fingerprint. Separations 2021, 8, 12 4 of 10, and the
detection wavelength were tuned.

The parameters employed to optimize the
chromatographic settings were the overall analysis
duration and the resolution of each analyte. Table
reports representative chromatograms of the
flavonoid standard solutions. Gradient elution of
phase A, methanol, and an elution of phase B, 0.2%
formic acid in the water, were used to obtain the
best chromatographic separation.
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An analytical performance test is a method
used to demonstrate that a particular analytical
procedure yields findings that meet the procedure's
stated goals and objectives. Information about the
goodness, quality, consistency, and dependability of
the analytical results can be obtained from this
evaluation.  The  parameters  of  system
appropriateness, linearity, LOD, LOQ, accuracy,
and stability define the result of the analytical
performance test

Five replicate analyses of a mixed standard
solution containing orientin, hyperoside, rutin,
myricetin, luteolin, quercetin, kaempferol, and
apigenin were used to evaluate the appropriateness
of the system. To assess the system adequacy, the
relative standard deviation (RSD) values of the
retention duration, peak area, capacity factor, tailing
factor, and theoretical plate number were computed
(Table 1). The confidence intervals (RSD) for each
parameter measured during the system suitability
tests

System  suitability = test  parameters
separation and quantification of flavonoids in a
mixed standard solution of orientin (OR),
hyperoside(HP), rutin (RT), myricetin (MR),
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luteolin (LT),quercetin (QR), kaempferol (KM), and
apigenin (AG).
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Chemical composition, anti-bacterial and
antioxidant potential of S. virginianum. Preliminary
screening of phytochemicals revealed the presence
of alkaloids, phenols, flavonoids, glycosides,
tannins, terpenoids, and saponins. Furthermore,
FTIR spectrum displays various functional groups
which  might be responsible for medicinal
importance of plant. Quantitative analysis of
phytocompounds showed that ME exhibited highest
amount of total phenol and flavonoids.

1. DISCUSSION &CONCLUSION

Natural products are a well-researched
avenue for the discovery and development of new
drugs since they are abundant in physiologically
active chemicals and a prime example of molecular
diversity. Antioxidants like polyphenols, which are
abundant in medicinal plants, can be useful in
adsorbing and neutralizing free radicals, quenching
singlet and triplet oxygen, and breaking down
peroxides. Numerous of these phytochemicals have
strong antioxidant properties that are linked to a
decreased risk of developing and dying from a
number of diseases in humans.

S. virginianum is a promising candidate for
a novel phytomedicine with multiple therapeutic
applications. Subsequent research will focus on
identifying bioactive components and quality
requirements in order to build a possible medication.
By this type of flavonoid isolation approaches like
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