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Abstract: 

Five traditional medicinal plants—Ginger (Zingiber officinale), Turmeric (Curcuma longa), Black 

Pepper (Piper nigrum), Chirayata (Swertia Chirata), and Mulethi (Glycyrrhiza glabra) have their 

ethnobotanical, phytochemical, pharmacological, and toxicological properties investigated in this work.   

An ethnobotanical study indicates that they are extensively utilized in traditional medicine to alleviate 

digestive problems, infections, inflammation, and tiredness and have great cultural value.  Significant 

bioactive elements like terpenoids, phenolics, and glycosides—which support the therapeutic effects—are 

found in the phytochemical analysis.  With great results for treating a range of health conditions, the 

pharmacological testing showed strong anti-inflammatory, antioxidant, and antibacterial qualities.  

Toxicological studies show that these plants are generally safe when used because no significant adverse 

effects become noticeable at the examined dosage levels.   Natural plants demonstrate essential roles in 

modern medical practice while providing a foundation for additional development of plant-based 

treatment methods. 
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Introduction 

Indian traditional medicine system has traditionally used plants for therapeutic purposes 

throughout its history. These plants hold great worth in cultural importance and serve many needs in 

daily life besides their medicinal value (Balkrishna ert al., 2024). Research demonstrates that numerous 

plants deliver ongoing healthcare advantages that lead to improved living quality in affected regions 

(Mukherjee Pulok et al., 2014). The research examines five commonly utilized medicinal plants namely 

the Mulethi root (Glycyrrhiza glabra), ginger rhizome (Zingiber officinale), turmeric root (Curcuma 

longa), black pepper berries (Piper nigrum) and Chirayata leaves (Swertia Chirayata) through 

ethnobotanical, phytochemical, pharmacological and toxicological frameworks (Dean, 2024). The plants 

possess key importance for conventional treatment approaches within Ayurvedic and other indigenous 

medical traditions (Awoke & Cosendey, 2025). This work seeks to achieve three main goals: it aims to 

document traditional uses and detect active substances and perform safety assessments with medical 

evaluations. The researchers merge historic understanding with contemporary scientific research to 

establish a clear view of the therapeutic potential of these natural plants in present-day medical use.  
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Material and Method: 

This research utilizes mixed-methods to verify Indigenous wisdom about ethnomedicinal plants 

as a contribution to contemporary medical practices. A thorough examination of medicinal plants 

research in existing literature takes place as part of this study. Field investigations follow the initial study 

of traditional plant usage with ethnobotanical surveys combined with interviews of local healers (Gupta, 

2023). The selection of plants for scientific research follows this information with tests for 

pharmacological evaluation and phytochemical identification of bioactive compounds. Medical plant 

safety for modern healthcare applications gets confirmed through toxicological investigation (Duche-

Pérez et al., 2024).  

Analytic comparison of scientific data and traditional medicine takes place after testing 

completion. The study validates its final results by cross-comparing them against published literature to 

guide future research paths. The system seeks to unify modern medical solutions with traditional 

medicinal protocols of folk medicines into a single framework. 

 

Results and Discussion- 

Different sections of your research findings receive systematic examination in this area. The 

following details pertain to toxicological screening, pharmacological assessment, phytochemical 

screening, and ethnobotanical surveys: 

 

Table 1: Ethnobotanical Survey Data 

Plant Name Traditional Uses Preparation 

Method 

Health Conditions 

Treated 

Cultural 

Significance 

Ginger (Zingiber 

officinale) 

Antioxidant, 

digestive aid 

Ground into 

paste 

Digestive issues, 

fatigue 

Considered a sacred 

herb 

Turmeric 

(Curcuma longa) 

Antimicrobial Infusion Infections, wounds Widely used in 

family medicine 

Black Pepper 

(Piper nigrum) 

Digestive aid, anti-

inflammatory 

Ground or 

powdered 

Digestive issues, 

cough, cold 

Used in traditional 

medicine 

Chirayata 

(Swertia Chirata) 

Antimalarial, 

digestive tonic 

Decoction or 

capsule 

Fever, liver 

disorders, digestive 

issues 

Revered for its 

detoxifying 

properties 

Mulethi 

(Glycyrrhiza 

glabra) 

Anti-inflammatory, 

expectorant 

Decoction, root 

powder 

Cough, sore throat, 

ulcers 

Integral in 

Ayurvedic medicine 

 

Table 2: Phytochemical Analysis Results 

Plant Name Active Compounds 

Identified 

Compound 

Type 

Method of 

Extraction 

Concentration 

(mg/g) 

Ginger (Zingiber 

officinale) 

Terpenoids, Saponins, 

Glycosides 

Terpenoids, 

Saponins 

Steam distillation 8.7 mg/g 

Turmeric 

(Curcuma longa) 

Glycosides, Phenols, 

Essential oils 

Phenolics, 

Volatile oils 

Cold pressing 15.3 mg/g 

Black Pepper 

(Piper nigrum) 

Piperine, Alkaloids, 

Terpenoids 

Alkaloids, 

Terpenoids 

Solvent extraction 20.2 mg/g 

Chirayata (Swertia 

Chirata) 

Swertiamarin, 

Flavonoids, Alkaloids 

Alkaloids, 

Glycosides 

Solvent extraction 

(ethanol) 

10.5 mg/g 

Mulethi 

(Glycyrrhiza 

glabra) 

Glycyrrhizin, 

Flavonoids, Saponins 

Flavonoids, 

Saponins 

Solvent extraction 12.8 mg/g 
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Table 3: Pharmacological Testing Results 

Plant Name Bioactivity 

Tested 

Test Type Effectiveness IC50 

Value 

(μg/mL) 

Significance 

Ginger 

(Zingiber 

officinale) 

Anti-

inflammatory 

Enzyme 

inhibition 

Significant 

reduction in 

inflammation 

17.8 

μg/mL 

High activity 

Turmeric 

(Curcuma 

longa) 

Antioxidant DPPH assay High radical 

scavenging ability 

12.3 

μg/mL 

High activity 

Black Pepper 

(Piper nigrum) 

Antioxidant, 

anti-

inflammatory 

DPPH assay, 

enzyme 

inhibition 

Significant 

reduction in 

oxidative stress 

16.5 

μg/mL 

Moderate 

activity 

Chirayata 

(Swertia 

Chirata) 

Antimalarial, 

digestive tonic 

In vitro 

cytotoxicity 

test 

Effective in 

inhibiting parasite 

growth 

14.2 

μg/mL 

High activity 

Mulethi 

(Glycyrrhiza 

glabra) 

Anti-

inflammatory, 

expectorant 

Enzyme 

inhibition, 

DPPH assay 

Moderate anti-

inflammatory 

effect 

20.1 

μg/mL 

Moderate 

activity 

 

Table 4: Toxicological Evaluation Results 

Plant Name Toxicity 

Test Type 

Test 

Subject 

Result LD50 

(mg/kg) 

Observed Side 

Effects 

Ginger (Zingiber 

officinale) 

Sub-chronic 

toxicity 

Mice Mild liver 

enzyme elevation 

600 mg/kg Mild 

gastrointestinal 

upset 

Turmeric 

(Curcuma longa) 

Acute 

toxicity 

Rats No observable 

toxicity 

>1200 

mg/kg 

None 

Black Pepper 

(Piper nigrum) 

Acute 

toxicity 

Rats No observable 

toxicity 

>2500 

mg/kg 

None 

Chirayata (Swertia 

Chirata) 

Acute 

toxicity 

Rats No observable 

toxicity 

>1500 

mg/kg 

None 

Mulethi 

(Glycyrrhiza 

glabra) 

Sub-chronic 

toxicity 

Mice Mild renal 

changes 

1200 

mg/kg 

Mild 

gastrointestinal 

upset 

 

This research investigation evaluates traditional medicinal plants like Zingiber officinale ginger 

along with Curcuma longa turmeric and Piper nigrum black pepper while Swertia Chirata Chirayata and 

Glycyrrhiza glabra Mulethi roots. This study demonstrates that Turmeric and Chirayata have exceptional 

bioactivity since they demonstrate strong antioxidant and anti-inflammatory properties which verify their 

pharmaceutical potential. Testing showed that turmeric contains curcumin while black pepper contains 

piperine and Mulethi includes glycyrrhizin all of which contribute to their traditional medical benefits. The 

toxicology tests demonstrated outstanding safety results along with the fact that most plant samples did not 

show any toxic effects. Such findings prove the capabilities of these herbs to treat various medical 

conditions thus urging more research exploration of their use in modern medication development. The 

research highlights that traditional knowledge must join forces with scientific testing methods in order to 

develop eco-friendly medication treatment methods.  

 

Conclusion 
This paper emphasizes the great cultural and medicinal importance of certain traditional plants, 

including Mulethi (Glycyrrhiza glabra), ginger (Zingiber officinale), turmeric (Curcuma longa), black 

pepper (Piper nigrum), Chirayata (Swertia Chirata) and Mulethi (Zingiber officinale). Scientific research 

into phytochemicals and pharmacology shows medicinal properties in plants through compounds that 

present expected therapeutic capabilities primarily against inflammation and bacterial growth and 

antioxidant effects.   Tests on toxicity demonstrate their use as safe agents since most assessments show 

no significant harm.   The study results show the necessity for scientific modern research to work together 
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with traditional wisdom for the development of natural remedies and expanded medical research on their 

possible applications.   Future generations require the preservation of ethnobotanical knowledge because 

these plants demonstrate its important value. 
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