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Abstract

What treasures lie within the ancient forests of the Western Ghats? This biodiversity hotspot harbors
thousands of medicinal plant species whose phytochemical profiles remain incompletely characterized.
This research evaluated secondary metabolite content in five prominent medicinal plants collected from
Western Ghats region through collaboration with Indian research institutions. Quantitative analysis
revealed substantial variation in alkaloid, flavonoid, phenolic, and terpenoid content across species.
Ocimum sanctum demonstrated highest total phenolic content (94.8+6.4 mg GAE/g) and flavonoid
content (67.4+5.1 mg QE/g). Andrographis paniculata showed highest alkaloid concentration (14.7£1.2
mg/g). Strong positive correlations emerged between phenolic content and antioxidant activity (r =
0.89, p<0.001). These findings provide biochemical basis for traditional medicinal uses and identify
species with highest therapeutic potential for further pharmacological investigation.
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Introduction

The Western Ghats mountain range, recognized as one of the world's eight biodiversity
hotspots, stretches 1,600 kilometers along India's western coast and harbors an extraordinary
concentration of endemic medicinal plants [, This region has served as a living pharmacy
for traditional medicine systems including Ayurveda, Siddha, and folk medicine for
millennia . Despite centuries of ethnobotanical knowledge, systematic biochemical
characterization of many species remains incomplete.

Secondary metabolites, including alkaloids, flavonoids, phenolics, and terpenoids, constitute
the pharmacologically active principles underlying medicinal properties ). These
compounds serve diverse ecological functions in plants while offering therapeutic benefits
ranging from antioxidant and anti-inflammatory to antimicrobial and anticancer activities .
Quantitative profiling of secondary metabolites provides essential data for quality
standardization, pharmacological investigation, and conservation prioritization ©*,

This research aimed to quantify major secondary metabolite classes in five prominent
medicinal plants from the Western Ghats, evaluate correlations between phytochemical
content and biological activity, and identify species with highest therapeutic potential for
further investigation [°,

Materials and Methods

Materials

Plant specimens of Andrographis paniculata, Catharanthus roseus, Ocimum sanctum,
Phyllanthus amarus, and Tinospora cordifolia were collected through collaborative
arrangement with research institutions in Karnataka, India, during the post-monsoon season
(October-November 2022). Specimens were authenticated by taxonomic experts with
voucher specimens deposited at Bristol Institute herbarium. Leaves were shade-dried,
powdered, and stored in airtight containers at -20°C until analysis 7).

Reagents and Chemicals
Analytical grade methanol, ethanol, chloroform, and ethyl acetate were purchased from
Fisher Scientific (Loughborough, UK). Reference standards including gallic acid, quercetin,
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atropine sulfate, and ursolic acid were obtained from Sigma-
Aldrich  (Gillingham, UK). Folin-Ciocalteu reagent,
aluminum chloride, and DPPH were purchased from Merck
(Darmstadt, Germany). All reagents were of analytical grade
with purity exceeding 98% 3!,

Methods: Total alkaloid content was determined using
Dragendorff reagent precipitation method with atropine as
standard ). Total flavonoid content was measured by
aluminum chloride colorimetric method using quercetin
standard. Total phenolic content was quantified using Folin-
Ciocalteu method with gallic acid equivalent. Terpenoid
content was estimated using Salkowski reaction with ursolic

https://www.biochemjournal.com

acid standard "9, Antioxidant activity was evaluated using
DPPH and ABTS radical scavenging assays. Statistical
analysis employed one-way ANOVA with Tukey's post-hoc
test; Pearson correlation assessed relationships (p<0.05) 1,

Results

Secondary metabolite content varied substantially across the
five medicinal species (Table 1). Alkaloid content ranged
from 6.2 mg/g (O. sanctum) to 14.7 mg/g (A. paniculata).
Flavonoid content was highest in O. sanctum (67.4 mg/g)
and lowest in P. amarus (38.6 mg/g). Total phenolic content
ranged from 68.2 to 94.8 mg GAE/g, with O. sanctum
demonstrating highest values.

Table 1: Secondary Metabolite Content in Medicinal Plants of Western Ghats

Plant Species Alkaloids (mg/g) Flavonoids (mg/g) Phenolics (mg/g) Terpenoids (mg/g)
A. paniculata 14.7+1.2 42.3+3.4 87.6+5.8 28.442.1
C. roseus 8.4+0.7 58.7+4.2 72.4+4.6 34.242.8
0. sanctum 6.2+0.5 67.4+5.1 94.8+6.4 42.7+3.4
P. amarus 11.8+0.9 38.6+2.9 68.2+4.2 24.6+1.9
T. cordifolia 9.6+0.8 52.4+4.0 82.6+5.4 38.443.1

Values are mean + SD of triplicate analyses; GAE: Gallic Acid Equivalents; QE: Quercetin Equivalents
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Fig 1: Box plots showing distribution of secondary metabolite content across medicinal plant species

Antioxidant activity correlated strongly with phenolic
content (r = 0.89, p<0.001) and moderately with flavonoid
content (r = 0.76, p<0.01). O. sanctum demonstrated lowest

DPPH ICso (42.7 png/mL), followed by A. paniculata (58.4
pg/mL) and T. cordifolia (64.8 ug/mL).
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Fig 2: Comparative phytochemical profiles of selected medicinal plant species
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Discussion

This research reveals substantial phytochemical diversity
among medicinal plants of the Western Ghats. The high
phenolic and flavonoid content in O. sanctum aligns with its
traditional use as an adaptogen and antioxidant ['2!. A.
paniculata's elevated alkaloid content supports its
established  hepatoprotective and immunomodulatory
applications 31, The strong correlation between phenolic
content and antioxidant activity confirms phenolics as
primary contributors to free radical scavenging capacity 4],
Species-specific metabolite profiles reflect evolutionary
adaptations to ecological pressures and provide biochemical
rationale for differential therapeutic applications in
traditional medicine systems '3, These findings support
conservation prioritization for species with highest
phytochemical value and guide further pharmacological
investigation ('],

Conclusion

Medicinal plants from the Western Ghats exhibit distinctive
secondary metabolite profiles with substantial therapeutic
potential. Ocimum sanctum demonstrates highest phenolic
and flavonoid content alongside strongest antioxidant
activity. Andrographis paniculata shows superior alkaloid
concentration. These findings provide biochemical
validation for traditional uses and identify priority species
for pharmacological development and conservation efforts.
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