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ABSTRACT: 
Epilepsy is a common neurological disorder in 

which oxidative stress contributes significantly to 

seizure onset and neuronal damage, while existing 

antiepileptic drugs are often limited by resistance 

and adverse effects. Nardostachys jatamansi, 

traditionally used in Ayurveda for neurological 

ailments, was investigated for its antioxidant and 

anticonvulsant potential. The dried roots were 

extracted with 90% ethanol using Soxhlet apparatus, 

and the extract was subjected to preliminary 

phytochemical screening, in vitro antioxidant assays 

(DPPH and ABTS), and in vivo anticonvulsant 

evaluation using the PTZ-induced seizure model in 

Swiss albino mice at doses of 100 and 300 mg/kg. 

Phytochemical analysis revealed the presence of 

alkaloids, flavonoids, terpenoids, steroids, tannins, 

and saponins. The extract exhibited concentration-

dependent free radical scavenging activity, with 

IC50 values of 69.15 μg/mL in the DPPH assay and 

53.31 μg/mL in the ABTS assay. In the PTZ model, 

the extract significantly delayed seizure onset and 

reduced convulsion duration in a dose-dependent 

manner, with the 300 mg/kg dose producing effects 

comparable to sodium valproate. These findings 

support the traditional use of N. jatamansi in 

epilepsy management and suggest its potential as a 

natural neuroprotective agent warranting further 

pharmacological investigation. 

 

Keywords: Epilepsy; Nardostachys jatamansi; 

Anticonvulsant activity; Antioxidant activity; DPPH 
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I. INTRODUCTION: 
Epilepsy is one of the most common 

chronic neurological disorders, affecting 

approximately 50 million people worldwide. It is 

characterized by recurrent, unprovoked seizures 

resulting from abnormal and excessive neuronal 

activity in the brain. Despite the availability of 

numerous antiepileptic drugs (AEDs), nearly one-

third of patients continue to experience uncontrolled 

seizures due to drug resistance. Furthermore, 

prolonged use of conventional AEDs is frequently 

associated with adverse effects such as cognitive 

impairment, sedation, hepatotoxicity, and 

teratogenicity, highlighting the need for safer and 

more effective therapeutic alternatives. 

Accumulating evidence indicates that 

oxidative stress plays a pivotal role in the 

pathogenesis of epilepsy. Excessive production of 

reactive oxygen species (ROS) during seizures leads 

to lipid peroxidation, mitochondrial dysfunction, 

neuronal damage, and neuroinflammation, thereby 

contributing to seizure initiation and progression. 

Consequently, natural antioxidants capable of 

scavenging free radicals and protecting neuronal 

tissues have emerged as promising candidates for 

the development of novel antiepileptic therapies. 

Medicinal plants have long served as 

valuable sources of bioactive compounds with 

diverse pharmacological activities. Among them, 

Nardostachys jatamansi DC. (Family: 

Valerianaceae), commonly known as Indian 

Spikenard or Jatamansi, has been extensively used 

in Ayurvedic medicine for the treatment of epilepsy, 

anxiety, insomnia, depression, and other 

neurological disorders. The roots and rhizomes of 

the plant are rich in biologically active 

phytoconstituents, including jatamansone, 

nardostachone, nardosinone, sesquiterpenes, 

flavonoids, lignans, and essential oils, which have 

been reported to possess antioxidant, 

neuroprotective, anticonvulsant, anxiolytic, and anti-

inflammatory properties. 

Previous experimental studies have 

demonstrated that extracts and phytoconstituents of 
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N. jatamansi exhibit significant free radical 

scavenging activity and protect neuronal cells 

against oxidative damage. In addition, the plant has 

shown anticonvulsant activity in experimental 

seizure models, suggesting that its therapeutic 

effects may be mediated through attenuation of 

oxidative stress and modulation of neuronal 

excitability. These findings provide scientific 

support for its traditional use in the management of 

epilepsy and related neurological disorders. 

Therefore, the present study was designed 

to evaluate the antioxidant and anticonvulsant 

potential of the ethanolic root extract of 

Nardostachys jatamansi. The antioxidant activity 

was assessed using DPPH and ABTS free radical 

scavenging assays, while the anticonvulsant activity 

was investigated using established experimental 

seizure models. The study aimed to provide 

scientific evidence supporting the therapeutic 

potential of N. jatamansi as a natural source of 

neuroprotective agents for the management of 

epilepsy. 

 

II. PLANT PROFILE: 
Nardostachys jatamansi DC. (Family: 

Valerianaceae), commonly known as Indian 

Spikenard or Jatamansi, is a perennial aromatic 

medicinal herb native to the alpine Himalayan 

regions of India, Nepal, Bhutan, and China. The 

plant grows at altitudes ranging from 3,000 to 5,000 

m above sea level and has been extensively used in 

the Ayurvedic, Unani, and Tibetan systems of 

medicine for the treatment of various neurological 

and psychiatric disorders. 

The roots and rhizomes are the principal 

medicinal parts and contain a wide range of 

bioactive phytoconstituents, including jatamansone 

(valeranone), nardostachone, nardosinone, 

sesquiterpenes, flavonoids, lignans, alkaloids, 

steroids, β-sitosterol, and essential oils. These 

compounds are responsible for the plant's diverse 

pharmacological activities. 

Traditionally, N. jatamansi has been used 

as a brain tonic and for the management of epilepsy, 

anxiety, insomnia, depression, memory impairment, 

headache, and stress-related disorders. Experimental 

studies have demonstrated that the plant possesses 

significant antioxidant, anticonvulsant, 

neuroprotective, anxiolytic, antidepressant, anti-

inflammatory, antimicrobial, and hepatoprotective 

properties. These biological activities are largely 

attributed to its ability to scavenge reactive oxygen 

species, reduce oxidative stress, and modulate 

neuronal signaling pathways. 

Owing to its rich phytochemical 

composition and broad spectrum of 

neuropharmacological effects, Nardostachys 

jatamansi has attracted considerable scientific 

interest as a promising natural source of antioxidant 

and anticonvulsant agents. In the present study, the 

ethanolic root extract of N. jatamansi was selected 

to evaluate its antioxidant potential using DPPH and 

ABTS radical scavenging assays and its 

anticonvulsant activity in experimental seizure 

models. 

 
Fig: 1 Nardostachys jatamansi 

 

III. MATERIALS AND METHODS: 
3.1 Plant Collection and Authentication: 

Dried roots of Nardostachys jatamansi (D. 

Don) DC. were procured from an Ayurvedic 

medicinal plant shop in Ranipet, Tamil Nadu, India, 

in December 2025. The plant material was 

authenticated by Dr. D. Aravind, Department of 

Medicinal Botany, National Institute of Siddha, 

Ministry of AYUSH, Chennai (Botanical 

Identification Certificate No. NISMB8682025). The 

authenticated roots were stored in airtight containers 

until further use. 

 

3.2 Preparation of Ethanolic Extract: 

The roots were washed, shade-dried, and 

coarsely powdered using a mechanical grinder. 

About 100 g of the powdered material was extracted 

with 90% ethanol (1 L) in a Soxhlet apparatus for 72 

h at 60–73°C. The extract was concentrated under 

reduced pressure using a rotary evaporator to obtain 

a semisolid mass (yield: ~20% w/w), which was 

stored under refrigerated conditions until use. 

 

3.3 Preliminary Phytochemical Screening: 

The ethanolic root extract was subjected to 

qualitative phytochemical screening using standard 
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procedures to identify major secondary metabolites. 

The extract was tested for alkaloids, flavonoids, 

terpenoids, steroids, tannins, saponins, and other 

phytoconstituents using established chemical tests, 

including Mayer's, Dragendorff's, alkaline reagent, 

lead acetate, Salkowski, ferric chloride, and foam 

tests. The phytochemical profile was used to identify 

bioactive constituents that may contribute to the 

antioxidant and anticonvulsant activities of the 

extract. 

 

3.4 In Vitro Antioxidant Activity: 

DPPH Radical Scavenging Assay: The antioxidant 

activity of the ethanolic extract was evaluated using 

the DPPH free radical scavenging assay. Different 

concentrations of the extract (10–500 μg/mL) were 

mixed with 0.1 mM DPPH solution and incubated in 

the dark for 30 min. Absorbance was measured at 

517 nm using a UV–Visible spectrophotometer. 

Ascorbic acid served as the reference standard. 

Radical scavenging activity was expressed as 

percentage inhibition, and IC50 values were 

determined. 

 

ABTS Radical Scavenging Assay: The ABTS 

radical cation was generated by reacting 7 mM 

ABTS with 2.4 mM potassium persulfate and 

incubating the mixture in the dark for 12–16 h. The 

working solution was diluted to an absorbance of 

0.706 ± 0.01 at 734 nm. The extract (10–500 

μg/mL) was mixed with the ABTS solution, 

incubated for 7 min, and absorbance was recorded at 

734 nm. Ascorbic acid was used as the standard 

antioxidant, and IC50 values were calculated. 

 

3.5 Experimental Animals: 

Healthy adult Swiss albino mice (20–25 g) of either 

sex were obtained from the institutional animal 

house. Animals were maintained under standard 

laboratory conditions (24 ± 2°C, 12 h light/dark 

cycle) with free access to standard pellet diet and 

water. The animals were acclimatized for one week 

before experimentation. All experimental procedures 

were approved by the Institutional Animal Ethics 

Committee and conducted in accordance with 

CPCSEA guidelines. 

 

3.6 Acute Oral Toxicity Study: 

Acute oral toxicity was performed according to 

OECD Guideline 423. The ethanolic extract was 

administered orally, and animals were observed for 

behavioural changes, signs of toxicity, and mortality. 

Based on the safety profile, doses of 100 and 300 

mg/kg body weight were selected for anticonvulsant 

evaluation. 

 

3.7 Experimental Design: 

Animals were randomly divided into five groups (n 

= 5): normal control, PTZ control, sodium valproate 

(200 mg/kg), ethanolic extract (100 mg/kg), and 

ethanolic extract (300 mg/kg). The extract and 

standard drug were administered orally, followed by 

pentylenetetrazole (PTZ, 60 mg/kg, i.p.) after 1 h to 

induce seizures. 

 

3.8 PTZ-Induced Seizure Model: 

Anticonvulsant activity was assessed using the PTZ-

induced seizure model. Following PTZ 

administration, animals were observed for 30 min. 

The onset of clonic seizures and duration of 

convulsions were recorded. Delayed seizure onset 

and reduced seizure duration were considered 

indicative of anticonvulsant activity. 

 

3.9 Statistical Analysis: 

Experimental data were expressed as mean ± SEM. 

Statistical analysis was performed using one-way 

analysis of variance (ANOVA) followed by 

Dunnett's multiple comparison test. Differences 

were considered statistically significant at p< 0.05. 

 

IV. RESULTS: 
4.1 Extraction & Yield: 

Parameter Observation 

Drug Nardostachysjatamansi Root 

Extraction Method Soxhlet Extraction 

Extraction Solvent 90% Ethanol 

Colour Dark Brown 

Consistency Semi-solid 

Percentage Yield 20% w/w 

Table: 1 Physical Characteristics &Percentage 

Yield of Ethanolic Extract of Nardostachys 

Jatamansi Root 

 

4.2 Preliminary Phytochemical Screening: 

Qualitative phytochemical analysis of the ethanolic 

root extract of Nardostachys jatamansi was 

performed using standard phytochemical methods. 

The extract showed the presence of several bioactive 

secondary metabolites, including alkaloids, 

flavonoids, terpenoids, steroids, tannins, and 

saponins, indicating its rich phytochemical 

composition. 
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S. No Phytochemical Class Test Performed Result 

1 Alkaloids Mayer’s Test, Dragendorff’s Test Present (+) 

2 Flavonoids Alkaline Reagent Test, Lead Acetate Test Present (+) 

3 Terpenoids Salkowski Test Present (+) 

4 Steroids Liebermann–Burchard Test Present (+) 

5 Tannins Ferric Chloride Test Present (+) 

6 Saponins Frothing Test Present (+) 

(+): Present 

Table: 2 Results Of Preliminary Phytochemical Screening of Ethanolic Extract of Nardostachys Jatamansi 

Root 

 

 
Fig: 2 Phyto-chemical Test 

 

4.3 In Vitro Antioxidant Activity: 

The antioxidant activity of the ethanolic 

root extract of Nardostachys jatamansi (EENJ) was 

evaluated using DPPH and ABTS free radical 

scavenging assays, with ascorbic acid serving as the 

reference standard. The extract exhibited 

concentration-dependent free radical scavenging 

activity in both assays. 

In the DPPH assay, EENJ demonstrated a 

maximum radical scavenging activity of 65.19% at 

500 μg/mL, whereas ascorbic acid showed 96.30% 

inhibition. The IC50 value of EENJ was 69.15 

μg/mL, indicating good antioxidant potential. 

Similarly, in the ABTS assay, EENJ 

exhibited 70.80% inhibition at 500 μg/mL compared 

with 89.19% for ascorbic acid. The IC50 value was 

53.31 μg/mL, suggesting stronger antioxidant 

activity in the ABTS assay than in the DPPH assay. 
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Assay Maximum inhibition (%) IC₅₀ (μg/mL) 

DPPH 65.19 69.15 

ABTS 70.80 53.31 

Ascorbic acid (DPPH) 96.30 — 

Ascorbic acid (ABTS) 89.19 — 

Table: 3 Antioxidant Activity of The Ethanolic Extract of Nardostachys Jatamansi 

 

4.3.1 DPPH Assay: 

A. OD Value at 517 nm 

Control Mean OD value: 2.146 

Table: 4 OD Value 
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Fig: 3 OD Value 

 

 

 

B. Percentage of Inhibition:   

 

S. No Tested Sample Concentration (μg/ml) OD Value At 517 nm (In Triplicates) 

1.  Control 2.127 2.163 2.150 

2.  500 μg/ml 0.734 0.751 0.756 

3.  250 μg/ml 0.771 0.782 0.798 

4.  100 μg/ml 0.813 0.827 0.820 

5.  50 μg/ml 0.887 0.863 0.854 

6.  10 μg/ml 0.968 0.963 0.918 

7.  Ascorbic acid 0.078 0.087 0.073 

S. No 
Tested Sample 

Concentration (μg/ml) 
Percentage Of Inhibition (In Triplicates) 

Mean Value 

(%) 

 

1.  Ascorbic acid 96.365 95.946 96.598 96.303 

2.  500 μg/ml 65.797 65.005 64.772 65.191 

3.  250 μg/ml 64.073 63.560 62.815 63.482 
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Table: 5 Percentage of Inhibition 
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Fig: 4 Percentage of Inhibition 

 

C. IC50 Value of Tested Sample: 69.15 μg/ml 

 

 
Fig: 5 IC50 Value of Tested Sample 

 

4.  100 μg/ml 62.116 61.463 61.789 61.789 

5.  50 μg/ml 58.667 59.786 60.205 59.553 

6.  10 μg/ml 54.893 55.126 57.223 55.747 
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4.3.2 ABTS Assay: 

A. OD Optical Density Value at 734nm 

Control Mean OD value: 0.669 

Table: 6 OD Optical Density Value at 734nm 
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Fig: 6 OD Optical Density Value at 734nm 

 

B. Percentage of inhibition: 

 

S. No Tested Sample 

Concentration 

(μg/ml) 

Percentage Of Inhibition (In 

Triplicates) 

Mean Value (%) 

 

1. Ascorbic acid 89.387 89.686 88.490 89.188 

2. 500 μg/ml 71.749 71.450 69.208 70.802 

3. 250 μg/ml 68.311 67.265 66.368 67.314 

4. 100 μg/ml 66.069 65.022 67.937 66.343 

5. 50 μg/ml 48.580 47.235 46.637 47.484 

6. 10 μg/ml 27.055 26.158 32.885 28.700 

Table: 7 Percentage of Inhibition 

 

S. No Tested Sample Concentration (μg/ml) OD Value at 734 nm 

(In Triplicates) 

1. Control 0.671 0.666 0.672 

2. 500 μg/ml 0.189 0.191 0.206 

3. 250 μg/ml 0.212 0.219 0.225 

4. 100 μg/ml 0.227 0.234 0.2145 

5. 50 μg/ml 0.344 0.353 0.357 

6. 10 μg/ml 0.488 0.494 0.449 

7. Ascorbic acid 0.071 0.069 0.077 
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Fig: 7 Percentage of Inhibition 

 

C. IC50 Value of tested sample:  53.31 g/ml 

 
Fig: 8 IC50 Value of Tested Sample 

 

4.4 Anticonvulsant Activity: 

The anticonvulsant activity of EENJ was evaluated 

using the PTZ-induced seizure model in Swiss 

albino mice. Administration of PTZ produced 

characteristic clonic seizures with an onset time of 

72.6 ± 3.21 s and a seizure duration of 118.8 ± 5.42 

s. 

Pretreatment with EENJ significantly delayed 

seizure onset and reduced seizure duration in a dose-

dependent manner. At 100 mg/kg, EENJ increased 

the onset of convulsions to 156.8 ± 5.63 s (116.0% 

increase, p< 0.01) and reduced seizure duration to 

66.4 ± 3.82 s (44.1% reduction, p< 0.01). The 300 

mg/kg dose produced a greater anticonvulsant 

effect, delaying seizure onset to 232.5 ± 7.41 s 

(220.2% increase, p< 0.001) and reducing seizure 

duration to 34.8 ± 2.74 s (70.7% reduction, p< 

0.001). The standard drug, sodium valproate (200 

mg/kg), exhibited the highest protection, with an 

onset time of 298.4 ± 8.74 s and seizure duration of 

18.6 ± 2.15 s. 

 

Group Treatment Onset of convulsions (s) Duration of convulsions (s) 

I Normal control No seizure No seizure 

II PTZ control 72.6 ± 3.21 118.8 ± 5.42 

III Sodium valproate (200 mg/kg) 298.4 ± 8.74*** 18.6 ± 2.15*** 

IV EENJ (100 mg/kg) 156.8 ± 5.63** 66.4 ± 3.82** 
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V EENJ (300 mg/kg) 232.5 ± 7.41*** 34.8 ± 2.74*** 

Table: 8 Effect of the ethanolic extract of Nardostachys jatamansi on PTZ-induced seizures 

*Values are expressed as Mean ± SEM (n = 5). Statistical analysis was performed using one-way ANOVA 

followed by Dunnett's multiple comparison test. **p < 0.01, **p < 0.001 versus PTZ control. 

 

 
Fig: 9 Effect of EENJ on PTZ-Induced Seizures in Swiss Albino Mice 

 

 
Fig: 10 Duration of Convulsions (Mean ± SEM) 
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4.5 Key Findings: 

• EENJ demonstrated significant dose-

dependent antioxidant activity in both 

DPPH and ABTS assays.  

• The extract showed greater antioxidant 

activity in the ABTS assay (IC50 = 53.31 

μg/mL) than in the DPPH assay (IC50 = 

69.15 μg/mL).  

• In the PTZ model, EENJ significantly 

delayed seizure onset and reduced seizure 

duration.  

• The 300 mg/kg dose exhibited greater 

anticonvulsant activity than the 100 mg/kg 

dose, although sodium valproate remained 

the most effective treatment.  

• The combined antioxidant and 

anticonvulsant findings suggest that the 

ethanolic extract of Nardostachys 

jatamansi possesses promising 

neuroprotective potential and supports its 

traditional use in epilepsy management.  

 

V. CONCLUSION: 
The present study demonstrated that the 

ethanolic root extract of Nardostachys jatamansi 

possesses significant antioxidant and anticonvulsant 

properties, supporting its traditional use in the 

management of neurological disorders. Preliminary 

phytochemical screening confirmed the presence of 

bioactive secondary metabolites, including 

alkaloids, flavonoids, terpenoids, steroids, tannins, 

and saponins, which are known to contribute to 

antioxidant and neuroprotective activities. 

The extract exhibited concentration-

dependent free radical scavenging activity in both 

DPPH and ABTS assays, with IC50 values of 69.15 

µg/mL and 53.31 µg/mL, respectively, indicating 

appreciable antioxidant potential. In the PTZ-

induced seizure model, the ethanolic extract of 

Nardostachys jatamansi significantly delayed the 

onset of seizures and reduced the duration of 

convulsions in a dose-dependent manner. At a dose 

of 300 mg/kg, the extract increased the onset of 

convulsions to 232.5 ± 7.41 s and reduced duration 

of convulsions to 34.8 ± 2.74 s, compared with the 

PTZ control group (72.6 ± 3.21 s and 118.8 ± 5.42 s, 

respectively). The anticonvulsant effect of the 

extract was comparable to that of the standard drug, 

sodium valproate (298.4 ± 8.74 s onset and 18.6 ± 

2.15 s duration). 

The observed pharmacological effects may 

be attributed to the synergistic action of 

phytoconstituents, particularly flavonoids and 

terpenoids, through attenuation of oxidative stress 

and modulation of neuronal excitability. These 

findings provide scientific evidence supporting the 

therapeutic potential of Nardostachys jatamansi as a 

promising natural source of antioxidant and 

anticonvulsant agents. 

Nevertheless, further investigations 

involving bioactivity-guided isolation of active 

constituents, elucidation of molecular mechanisms, 

pharmacokinetic evaluation, chronic toxicity 

studies, and well-designed clinical trials are required 

to establish its efficacy and safety and to facilitate 

the development of Nardostachys jatamansi-derived 

phytopharmaceuticals for the management of 

epilepsy. 
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