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ABSTRACT: Terminalia species are being reported as medicinally useful. Terminalia pallida Brandis is one of the plants of
the family Combretaceae. The aim of the present study is to catalog the phytochemical distribution and to validate the
antioxidant potential of methanolic leaf extract (METP). Antioxidant potential of methanolic leaf extract was estimated
by DPPH assay and phytochemical distribution was assessed by HR-LCMS analysis. The antioxidant test result of leaf
extract displayed a potential free radical scavenging effect at test concentrations (p<0.001). In HR-LC-MS study a total of
29 bioactive compounds of a variety of chemical classes like flavanoids, alkaloids, fatty acids, diterpenoids, glycosides,
amino acids and polyphenols etc were identified in both positive & negative ion mode, and among these few
compounds possessed various biological activities. Based on these obtained results, it is concluded that METP constitute
29 bioactive compounds and possess potential antioxidant property in concentration dependent manner.

KEYWORDS: Antioxidant activity; HR-LCMS; Methanol; Terminalia pallida Brandis.

1. INTRODUCTION

Terminalia pallida Brandis is a plant belongs to the family of Combretaceae, found in tropical and
subtropical countries [1]. Due to the availability of certain bioactive chemicals, plants are employed as
medicines in many different cultures and are a source of many powerful pharmaceuticals [2,3]. Due to its
bioavailability, accessibility, efficacy, cost, and lack of related side effects, it is estimated that more than 80%
of the world's population uses medicinal plants and their phyto therapeutic agents as an alternative to
conventional primary healthcare [4]. The prospect of segregating chemical substances from plants gave rise
to the contemporary scientific field of ethnopharmacology, which aims to differentiate potential lead
medications from medicinally significant plants [5]. Initially, extracting, isolating, and characterising novel
bioactive chemicals presented substantial technological challenges to pharmacological researchers. Despite
substantial challenges, scientists have made progress in understanding the intricate chemistry of plants,
which has helped them overcome methodological challenges in characterising plant metabolites from
chemically divergent complicated crude mixtures [6]. It was made feasible by the use of LC-MS methods for
untargeted phytochemical profiling [7]. The ability of liquid chromatography with tandem mass
spectrometry to couple with other chromatographic methods offers several benefits in investigating and
characterising the phytoconstituents of medicinal plants due to its accuracy, sensitivity, speed, and
specificity [8]. Developments in computational bioinformatics approaches and the creation of online
metabolite databases, chromatographic techniques for characterising plant metabolites have developed
during the past few decades, greatly aiding in the cataloguing of many metabolites from pharmacologically
significant plants. However, for a number of medicinally important plants that have remained unidentified
owing to conventional extraction and identification techniques, there is still a need to apply
chromatographic-based chemical fingerprinting widely. HR-LCMS is a sophisticated analytical technique
that combines the separation capabilities of high-resolution liquid chromatography (HPLC) with the
sensitive and accurate mass analysis of mass spectrometry. HR-LCMS is crucial in identifying and
characterizing novel compounds present in plant extracts [9]. In order to identify the pharmaceutically
powerful bioactive and make attempts to comprehend its effect on the target simpler, it is essential to reveal
the intricate chemistry of bioactive crude extracts utilizing HR-LCMS. The present research work was carried
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out to cataloging the bioactive constituents of methanolic leaf extract of terminalia pallida Brandis (METP) and
to validate its antioxidant potential by DPPH assay.

2. RESULTS & DISCUSSION
2.1 DPPH activity of METP

DPPH has been widely used to evaluate the antioxidant activity of phytoconstituents due to their free
radical scavenging ability [10]. Natural antioxidants may be found in abundance in plants, and some
phytochemicals also have antioxidant capabilities. Their main function is to safeguard against oxidative
damage caused by free radicals. [11]. Free radicals have a role in a number of illnesses, including cancer,
atherosclerosis, neurological disorders, and myocardial infarction. [12]. The antioxidant activity of METP
was quantified using the DPPH assay. The % inhibition at a dosage of 40 ug/mL was found to be nearly
similar to 10 pg/mL of ascorbic acid. ICsy value was compared to that of normal ascorbic acid. Reduced
DPPH with the addition of METP in a dose-dependent manner and the results were statistically
significant (Figure 1). Plants are utilized in traditional medicine to cure a wide range of illnesses. The
traditional uses of plants may be scientifically analysed using current methods, which may lead to the
discovery of promising substances that can be used to treat a variety of disorders. Phytochemical substances
found in medicinal plants are a plentiful supply and can be used to treat a variety of ailments [13]. In recent
years, a wide range of therapeutic compounds were produced from medicinal plants [14]. The presence of
numerous secondary metabolites was revealed by phytochemical analysis of different solvent leaf extracts,
and it is clear that phenolic compounds are the predominant chemical elements of many herbal plants. Due
to their advantageous antioxidant properties, phenolic compounds have gained a great deal of public and
scientific interest. Screening plants for polyphenolic, flavonoid, and anti-oxidant activities is therefore
valuable [15]. Natural antioxidants are a great supply found in plants, and their main purpose is to provide
safety from oxidative stress caused by generation of free radicals [16]. The development of free radicle plays
a significant role in the development of oxidative stress, and previous literature reports suggested that
quercetin and gallic acid can suppress the development of oxidative stress, which can lead to a variety of
diseases [17,18]. In this study, methanolic leaf extract of T. pallida Brandis exhibited potential antioxidant
activity (p<0.001) in a concentration-dependent manner.
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Figure 1. Graphical representation of % inhibition of DPPH free radical of METP.
2.2 HR-LCMS study of METP

The typical HR-LCMS chromatogram of METP was shown in Figures 2 (negative mode) and 3 (positive
mode). In which about 29 compounds were identified (Tables 1 and 2) and they were characterised based on
the Rt, mass (1m/z), metabolite name, chemical formula, and reported activity. Various secondary metabolites,
such as polyphenols, flavonoids, diterpenoids, fatty acids, glycosides, alkaloids, and amino acids have been

https://doi.org/10.12991/jrespharm.1661005
J Res Pharm 2025; 29(2): 542-551

543


https://doi.org/10.12991/jrespharm.1661005

Guguloth. Journal of Research in Pharmac
HR-LCMS based metabolite profiling & antioxidant potential of T. pallida .
Brandis P € P P Research Article

identified by the current metabolite profiling. The presence of one or more phenolic rings in their structure
differentiate polyphenols, a significant class of phytochemicals. METP was shown to be a rich source of
polyphenolic substances such quinic acid, -(-) Catechin, syringic acid, genistin, rutin, and vanillic acid with
molecular ion [M-H]-peaks at m/z-191.05, m/z-289.07, m/z-197.04, m/z-431.09, m/2z-609.14, and my/z-487.
Flavonoids, which have a variety of biological effects. Flavonoids such as 6-C-fucosylluteolin with a
molecular ion (M+H) + peak at m/z-433.11 and cicerin with a molecular ion [M+Na]- peak at m/z-601.12
were discovered to be present in METP. METP also included terpenoids including delcosine (11/z-476.26) and
oleanolic acid (m/z-457.36; Rt-22.92 min). It is well recognised that diterpenes have a variety of medicinal
properties, including anti-inflammatory, anti-microbial, and cardioprotective action. The LC chromatogram
also showed the presence of the alkaloids retronecine (1/z-156.10) and the glucoside Multifidol (1/z-211.09,
Rt-11.18 min). Other classes of compounds, such as cicerin (m/z-601.12, Rt-9.42 min), thioridazole-2-sulfone
(m/z-481.06, Rt-1.14 min), Rhamnalpinogenin (11/2-329.06, Rt-8.18 min), Stenocerol (m/z-437.34, RT-21.55), and
gambirin C (an isoflavone), were also discovered. It has been claimed that the buxamine and alpha-linoleic
acid have strong anti-inflammatory properties. In this experiment, it was shown that the METP contains
several different classes of phytoconstituents.

Table 1. List of phytochemicals identified in METP by negative ion mode of HR-LCMS.

S.No Compound m/z Rt (min)  Formula Structure
1 Quinic acid 191.0556 1.085 Cy7H1206
2 Thioridazole-2-  481.0603 1.142 Ca1HosN2052
sulfone ™
8.2
o™
s
3 (-)-Catechin 289.0711 4.688 C15H1406 C :OH
HO O
OH
OH
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9 Genistin 431.0983 9.401 C1Ho0019 OH
Hoﬁ/o °
HO
OH |
S
OH O | P
10 Rutin 609.1461 9418 Co7H30016 OH
voo S
Gz
. OH
oH 0 ° Q
HaC O
HO—
HO
OH
11 Vanillic acid 167.0345 11.426 CsHsOx NG
OCH,
HO
12 Asiatic acid 487.3426 16.94 C30HasOs5
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Figure 2. LC chromatogram (negative mode) of METP.
Table 2. List of phytochemicals identified in METP by positive ion mode of HR-LCMS.

Compound Name m/z Rt Formula Structure
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Aspulvinone G 313.0716  9.079 C17H1206
Cicerin 601.1213  9.422 CaosHosO15
Gambiriin C 585.1259  10.236 CaoH26011
Multifidol 211.0968  11.184 C11H1404
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Stenocerol 437.3427 21.55 CasHisO2
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Figure 3. LC chromatogram (positive mode) of METP.

As per one of the recent studies, one of the compounds identified in HR-LCMS analysis, quinic acid has
reported as antioxidant and antidiabetic activities [22]. Syringic acid possess potential anti-microbial, anti-
inflammatory and anti-endo toxic properties [23]. Rutin is one of the polyphenolic compounds presents in
various plant extracts has proved as diversed pharmacological properties includes anti-oxidant,
neuroprotective, anticonvulsant, analgesic, antiarthritic, anticoagulant and antiplatelets [29]. List of few
phytochemicals identified in HR-LCMS analysis and their reported biological properties were represented in
Table 3. The application of untargeted profiling techniques to analyze phytochemicals derived from plant
extracts has the potential to facilitate the investigation of diverse compound groups and contribute to the
discovery of novel bioactive compounds. This approach can effectively minimize the duplication in
compound identification processes. According to extensive research, throughout the long history of
civilization on this planet, dependency on plants for survival or treatment was unavoidable. In the health
care system, plants play a significant role as a source of bioactive chemicals [30]. Chromatographic
techniques for characterizing plant metabolites have developed during the past few decades, greatly aiding
in the cataloging of many metabolites from pharmacologically significant plants [31]. The investigation of
multiple groups of compounds and the identification of new bioactive compounds would be aided by the
untargeted profiling of phytochemicals from plant extracts, decreasing the amount of duplication in
compound identification [34]. This research encourages additional research into the separation and
structural characterization of various therapeutically beneficial phytochemicals since there has been minimal
progress in the identification and isolation of phytoconstituents of the entire plant.

Table 3. List of few compounds identified in HR-LCMS and their reported biological activities.

S.No Name of the compound Biological activity
1 Quinic acid Anti-oxidant, anti-diabetic, anti-cancer, analgesic [19]
2 Syringic acid Anti-microbial, anti-inflammatory [20]
3 Gallic acid Anti-inflammatory [21]
4 Ellagic acid Anti-oxidant [22]
5 Xanthoxylin Fungicide, fungistatic [23]
6 Allivicin Anti-oxidant, Cardioprotection, anti-diabetic [24]
7 Genistin Immunosuppressor [25]
8 Rutin Neuroprotective, anti-coagulation [26]
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9 Vanillic acid Neuroprotective, anti-oxidant [27]

10 Asiatic acid Anti-cancer [28]

3. CONCLUSION

In light of the present findings of this research, it was found that methanolic leaf extract could be a probable
source for anti-oxidative potential. The application of HR-LCMS in the comprehensive analysis of bioactive
components within plant-derived substances is widely acknowledged as a validated methodology. The
elucidation of the intricate chemical composition of bioactive crude extracts through the utilisation of high
throughput and high-resolution methodologies is crucial in identifying the pharmacologically powerful
bioactive compounds and streamlining the endeavours to comprehend their mechanism of action on the
intended target. The secondary bioactive compounds like alkaloids, tannins, glycosides, phenols, flavonoids,
and many more were found by HR-LCMS analysis, among many others.

4. MATERIALS AND METHODS
4.1 Chemicals

Ascorbic acid and DPPH were procured from Himedia labs., Pvt. Ltd. Mumbai. Thiobarbituric acid and
trichloroacetic acid were acquired from SD Fine chemicals Ltd., Mumbai. All the solvents and chemicals
were utilized in this work were obtained from SD Fine chemicals, Mumbai and Merck India, Mumbeai.

4.2 Collection and authentication of plant leaves

Dr. K. Madhava Shetty, Taxonomist, who works as a Professor in the Department of Botany, Sri
Venkateswara University, Tirupati, Andhra Pradesh, India, certified the collected (collected from the
Talakona forest in Chittoor, Andhra Pradesh, India) leaves of T. pallida Brandis in the laboratory. Specimen
vouchers of plants coded as T. pallida Brandis -0821 were preserved for future reference.

4.3 Preparation of leaf extract

The gathered leaves were pulverized after being dried (in the air) at room temperature. The 250-gm
powdered plant material was macerated for 24 to 72 hours before being fractionated with methanol to
generate extract. The resulting solvent extract was concentrated using a rotary evaporator (in vacuo) and
refrigerated for further investigation [32].

44 Antioxidant activity by DPPH assay

The DPPH test technique was used to assess the free radical scavenging activity of leaf extracts of T. pallida
Brandis. Separate solutions of leaf extract and the reference standard (ascorbic acid) were produced. Plant
extract (0.1mL) was mixed with 3 mL of DPPH (0.004%) methanolic solution. The mixture was oscillated and
allowed to stand for 30 minutes before measuring optical density at 517 nm with a UV-visible
spectrophotometer (Shimadzu 1501). The ICsy value was computed using the equation of line obtained by
drawing a graph of concentration (g/mL) versus% inhibition [33].
(%) Radical scavenging= {(Ao-A1)/ Ao} X100
Where, Ag=absorbance of the control; Aj=absorbance of the extract.

4.5 HR-LCMS analysis

The plant extract used in the HR-LCMS study were dissolved in methanol. HR-LCMS study of plant extracts
(METP) carried out at Sophisticated Analytical Instrument Facility (SAIF), IIT Bombay, Pawai, Mumbai. An
Agilent high-resolution LCMS model-G6550A (Component name: MSQ-TOF, Model: G6550A, Ion source:
Dual AJS ESI) was used to analyze the chemical fingerprints of METP. The acquisition mode (Acquisition
Mode AutoMS2) was configured to scan at a rate of one spectrum per second across a mass-to-energy (M/Z)
range of 120 to 1500 Dalton. A steady gas flow of 13 psi/min was used to keep the LC at 250° C. We
employed a G4226A hip sampler, which specified a flow rate of 100 1/min for the auxiliary, 100 I/ min for the
ejection, 5 1 for the flush-out factor, and 10 1 for the analysis injection volume. For the first two minutes of the
30-minute collecting period, the solvent composition A: B flow remained at 95:5. In HR-LCMS, water, and
acetonitrile are two common solvents [34].
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4.6 Statistical analysis

Using GraphPad Prism software (Version 5.0), Tukey's multiple comparison tests were used to statistically
indicate the experiment outcomes. The acquired data were expressed with SEM (z), and p<0.05 was used to
indicate the degree of significance.

This is an open access article which is publicly available on our journal’s website under Institutional Repository at http://dspace.marmara.edu.tr.
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