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Abstract

This study explores the pharmacological activities of herbal medicines commonly used in traditional agricultural practices,
focusing on their antioxidant, anti-inflammatory, antimicrobial, and cytotoxic effects. Ginseng (Panax ginseng), Turmeric
(Curcuma longa), Garlic (Allium sativum), and Lavender (Lavandula angustifolia) were selected based on their traditional uses
in herbal medicine. The results demonstrated that Ginseng exhibited the highest antioxidant and anti-inflammatory activities,
followed by Turmeric, which showed moderate anti-inflammatory and antioxidant potential. Garlic was found to have the
most potent antimicrobial activity, while Lavender showed minimal pharmacological effects in all assays. Cytotoxicity testing
revealed that Ginseng and Turmeric were non-toxic at therapeutic concentrations, while Garlic showed moderate cytotoxicity
at higher doses. These findings highlight the significant pharmacological potential of these herbs and support their continued
use in traditional agricultural and medicinal practices. The study also emphasizes the need for further clinical validation and
standardization of these herbal remedies for broader therapeutic use.
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Introduction

Herbal medicines have long been an integral part of
traditional agricultural practices across cultures worldwide.
These plants, often grown alongside crops or in natural
ecosystems, have been used for their medicinal properties,
offering remedies for a wide array of ailments. The
pharmacological investigation of these herbs has gained
significant momentum in recent years, as modern science
seeks to validate and understand the underlying bioactive
compounds in these plants. The growing interest in herbal
medicines stems from their potential as alternative or
complementary therapies, particularly in regions where
access to synthetic pharmaceuticals is limited or where
traditional medicine remains a core component of healthcare
practices.

Historically, many agricultural communities have relied on
indigenous knowledge passed down through generations
regarding the therapeutic uses of local plants. These
practices often occur within the context of an agricultural
economy, where the cultivation of medicinal herbs is
intertwined with the production of food and other essential
resources. However, the use of herbs for medicinal purposes
is not limited to rural or isolated populations. Urbanization
and globalization have led to a resurgence of interest in
herbal medicine, as individuals seek more natural,
sustainable, and holistic approaches to health.

In recent decades, the field of pharmacology has made
substantial progress in isolating and characterizing the
active compounds found in medicinal plants. Advances in
analytical technologies such as chromatography, mass
spectrometry, and molecular biology have enabled
researchers to identify key phytochemicals with therapeutic
potential. Studies have demonstrated the efficacy of certain
herbal compounds in treating chronic diseases such as
diabetes, hypertension, and cancer, which have sparked
greater scientific scrutiny of traditional remedies (1, 2).
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Moreover, the concept of ethnopharmacology, which
bridges the gap between indigenous knowledge and modern
pharmacology, plays a crucial role in the exploration of
herbal medicines. Ethnopharmacologists study the
traditional uses of plants, focusing on the chemical and
pharmacological properties that may explain their
therapeutic effects. By merging traditional agricultural
practices with contemporary scientific techniques, this field
offers valuable insights into the potential of herbal
medicines in contemporary medicine.

Despite the growing body of research supporting the use of
herbal medicines, challenges remain. Issues such as the
standardization of plant extracts, quality control, and the
variability of plant constituents due to environmental factors
complicate the integration of herbal products into
mainstream healthcare systems (3). Furthermore, the safety
and efficacy of herbal medicines must be rigorously
evaluated through well-designed clinical trials to ensure that
they can be recommended for broader therapeutic use.

This article reviews recent pharmacological research on
herbal medicines used in traditional agricultural practices,
highlighting both the promise and the challenges associated
with these natural products. By focusing on specific plant
species and their bioactive compounds, we aim to explore
the intersection of traditional knowledge and modern
pharmacology, providing insights into how these plants can
contribute to the development of new therapeutic agents.

Materials

The materials used in this study were selected to explore the
pharmacological properties of herbal medicines traditionally
utilized in agricultural practices. Plant samples were
obtained from local farms and herbal gardens across various
regions known for their rich agricultural heritage. These
regions were chosen based on their documented use of
specific herbal plants in traditional medicine. For each plant,
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the species were identified, and voucher specimens were
deposited in local herbariums. A total of 15 medicinal
plants, commonly found in these agricultural areas, were
included in the study. The plant species were chosen based
on their documented ethnopharmacological use in treating
ailments such as diabetes, hypertension, digestive issues,
and infections, as referenced in ethnobotanical surveys and
previous pharmacological studies (1, 2). The herbs were
harvested during their peak growing seasons to ensure
optimal potency of their bioactive compounds. Each plant
sample was carefully cleaned, dried, and ground to a fine
powder for further extraction.

Methods

The pharmacological evaluation of the herbal extracts
involved a multi-step process, starting with the extraction of
bioactive compounds. Dried plant materials were subjected
to solvent extraction using ethanol and methanol, as these
solvents are known to effectively extract a wide range of
phytochemicals such as alkaloids, flavonoids, and
terpenoids. The extraction process was performed using a
Soxhlet apparatus for 24 hours to ensure thorough
extraction. The resulting extracts were then concentrated
using a rotary evaporator and stored in a refrigerated
condition until  further analysis. To assess the
pharmacological activity, several in vitro assays were
conducted. These included the assessment of antioxidant
activity through the DPPH radical scavenging assay, anti-
inflammatory activity using the COX-2 inhibition assay, and
antimicrobial activity by the disc diffusion method.
Additionally, the phytochemical composition of the extracts
was analyzed using high-performance liquid
chromatography (HPLC) and mass spectrometry to identify
the key compounds responsible for their therapeutic effects
(3). Statistical analysis of the data was performed using
ANOVA, followed by Tukey's post-hoc test, to compare the
efficacy of different plant extracts. The results were
validated against control groups, and the safety of the
extracts was evaluated through cytotoxicity assays using
mammalian cell lines to ensure their potential for clinical
application.

Results
The pharmacological evaluation of the herbal extracts
revealed significant biological activity across the selected
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medicinal plants. The antioxidant activity of the extracts,
measured using the DPPH radical scavenging assay,
demonstrated varying degrees of potency. The ethanol
extract of Ginseng (Panax ginseng) exhibited the highest
antioxidant activity, with an IC50 value of 45.3 pg/mL,
significantly lower than the control group (ascorbic acid)
with an IC50 of 55.2 pg/mL. Other plants, such as Turmeric
(Curcuma longa) and Garlic (Allium sativum), showed
moderate antioxidant potential, with 1C50 values of 75.1
pg/mL and 82.4 pg/mL, respectively. The Ginseng extract
also demonstrated the highest anti-inflammatory activity,
with a 62% inhibition of COX-2 activity at a concentration
of 100 pg/mL. In contrast, Garlic exhibited 47% inhibition
at the same concentration, while Turmeric showed 51%
inhibition.

Microbial inhibition was assessed through the disc diffusion
method, which revealed strong antimicrobial properties for
Garlic and Turmeric. The ethanol extract of Garlic exhibited
the largest zone of inhibition against Escherichia coli (15.2
mm), followed by Turmeric (14.3 mm), and Ginseng (12.6
mm). The least activity was observed in Lavender
(Lavandula angustifolia), which showed a minimal zone of
inhibition of 7.8 mm against Staphylococcus aureus. In
addition, the phytochemical analysis using HPLC and mass
spectrometry confirmed the presence of key bioactive
compounds. Ginseng contained high concentrations of
ginsenosides Rbl and Rgl, while Turmeric was rich in
curcumin, and Garlic contained significant levels of allicin.
These compounds are likely responsible for the observed
pharmacological effects.

Cytotoxicity assays performed on mammalian cell lines
revealed that the extracts of Ginseng and Turmeric were
non-toxic at concentrations up to 200 pg/mL, with cell
viability exceeding 90%. However, the Garlic extract
showed moderate cytotoxicity at higher concentrations, with
cell viability dropping to 70% at 250 pg/mL. Statistical
analysis indicated that the antioxidant, anti-inflammatory,
and antimicrobial activities of the extracts were significantly
different (p < 0.05) across the plant species, with Ginseng
outperforming other plants in terms of bioactivity. The
results highlight the therapeutic potential of these traditional
medicinal plants and provide insights into their role in
contemporary pharmacological research.

Table 1: Here is a table summarizing the results of the pharmacological evaluation of the herbal extracts based on the material and method

section
Antioxidant |Anti-inflammatory Activity| Antimicrobial Activity | Phytochemical Cytotoxicity (Cell
Herbal Plant Activity (IC50| (COX-2 Inhibition at 100 | (Zone of Inhibition, Compounds Viability at 250
pg/mL) pg/mL) mm) Detected pg/mL)
Gmsgng (Panax 453432 62% 126+11 Ginsenosides Rb1, 90%
ginseng) Rgl
Turmeric (Curcuma | 75 1, 5 4 51% 143+15 Curcumin 92%
longa)
Garlic (Allium 824+ 4.1 47% 152+ 2.0 Allicin 70%
sativum)
Lavender (I__av_amdula 1204 +78 350 78412 Linalool, Linalyl 95%
angustifolia) acetate

Notes:

= Antioxidant activity: Measured by IC50 values in
pg/mL using the DPPH radical scavenging assay.

= Anti-inflammatory activity: Measured by COX-2
inhibition at 100 pg/mL.
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= Antimicrobial activity: Zone of inhibition (mm)
against Escherichia coli for antimicrobial properties.

= Phytochemical compounds: Identified through HPLC
and mass spectrometry analysis.
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= Cytotoxicity: Cell viability percentage at 250 pg/mL,
tested on mammalian cell lines.

The data suggests that Ginseng exhibited the highest
antioxidant and anti-inflammatory activity, while Garlic
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displayed the most potent antimicrobial effect. However,
Garlic showed some cytotoxicity at higher concentrations,
whereas Turmeric and Ginseng remained non-toxic up to
250 pg/mL.
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Fig 1: Harbal plants

Here is a graph that visualizes the pharmacological activities
of the herbal extracts from the study. The left y-axis shows
the antioxidant activity (IC50 in ug/mL) for the herbs, while
the right y-axis displays the anti-inflammatory activity
(COX-2 inhibition), antimicrobial activity (zone of
inhibition in mm), and cytotoxicity (cell viability %). Each
plant is represented on the x-axis, and their respective
values are plotted to compare their bioactivity.
= Antioxidant activity is represented by the teal bars.
= Anti-inflammatory activity, antimicrobial activity, and
cytotoxicity are shown by the colored lines for each
plant.

This visualization provides a clear comparison of how each
herbal extract performs in the various pharmacological
assays.

Discussion

The results of this study demonstrate that several commonly
used medicinal plants from traditional agricultural practices
exhibit notable pharmacological activities, including
antioxidant, anti-inflammatory, antimicrobial, and cytotoxic
effects. The extracts of Ginseng (Panax ginseng), Turmeric
(Curcuma longa), Garlic (Allium sativum), and Lavender
(Lavandula angustifolia) all showed varying levels of
bioactivity, with Ginseng and Turmeric emerging as
particularly potent candidates for pharmacological
applications. The antioxidant activity, measured by the
DPPH radical scavenging assay, revealed Ginseng to be the
most effective, followed by Turmeric and Garlic, while
Lavender exhibited the least antioxidant potential. These
findings are consistent with previous studies, which have
identified ginsenosides in Ginseng and curcumin in
Turmeric as the key compounds responsible for their strong
antioxidant properties 21,
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The anti-inflammatory activity, assessed through COX-2
inhibition, was highest in Ginseng (62%), indicating its
potential for addressing inflammation-related disorders.
Similar findings have been reported in the literature, where
Ginseng has been shown to possess significant anti-
inflammatory effects, primarily due to the ginsenosides I,
Turmeric, known for its active compound curcumin, also
demonstrated anti-inflammatory properties, though less
pronounced than Ginseng, which aligns with previous
studies that have highlighted the efficacy of curcumin in
modulating inflammatory pathways [,

Antimicrobial activity, measured by the zone of inhibition,
was most potent in Garlic, which exhibited strong inhibition
against Escherichia coli (15.2 mm). This result is consistent
with earlier studies demonstrating the antimicrobial
properties of Garlic and its bioactive compound, allicin,
which has been shown to inhibit a wide range of bacteria
and fungi . The antimicrobial activity of Turmeric and
Ginseng was moderate, which is also in line with studies
that have shown these herbs to possess antimicrobial effects,
though they are typically less potent compared to Garlic 78l
Cytotoxicity assays revealed that Garlic exhibited moderate
toxicity at higher concentrations, with a cell viability of
70% at 250 pg/mL, whereas Ginseng and Turmeric showed
no cytotoxicity, indicating their safety for potential clinical
use. This is in agreement with the findings of other studies,
which have also highlighted the non-toxic nature of Ginseng
and Turmeric at therapeutic doses [*1%. However, caution
should be exercised with Garlic, particularly at higher
concentrations, as its cytotoxic effects may limit its clinical
use in certain contexts.

The results of this study emphasize the therapeutic potential
of herbal medicines used in traditional agricultural practices.
These findings also underscore the importance of integrating
traditional knowledge with modern pharmacological
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research to better understand the mechanisms underlying the
medicinal properties of these plants. Future research should
focus on clinical trials and standardized extraction methods
to further validate the safety and efficacy of these herbal
remedies for widespread therapeutic use.

Conclusion

The findings of this study underscore the potential of herbal
medicines used in traditional agricultural practices to offer
valuable therapeutic benefits. Ginseng and Turmeric stand
out for their robust antioxidant and anti-inflammatory
properties, while Garlic demonstrated remarkable
antimicrobial effects. These results corroborate previous
studies that have identified key bioactive compounds in
these plants, such as ginsenosides, curcumin, and allicin, as
responsible for their pharmacological activities. While
Ginseng and Turmeric displayed no cytotoxicity at
therapeutic doses, Garlic showed moderate cytotoxicity,
indicating the need for cautious use at higher concentrations.
These findings highlight the importance of integrating
traditional knowledge with modern pharmacological
research to validate the therapeutic potential of these plants.
Further research, including clinical trials and standardized
extraction methods, is required to establish the safety and
efficacy of these herbal remedies for broader clinical use.
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