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Abstract: This study focuses on using Gas Chromatography-Mass Spectrometry (GC-MS) to do a thorough 

metabolic profiling of Cynodon dactylon. Additionally, it assesses the cytotoxicity of the plant in the presence 
of many plant phytochemicals and known antibiotics. Its varied biochemical characteristics and medicinal 
potential make Cynodon dactylon, a commonly used grass species, promising. A complex blend of fatty acids, 
steroids, terpenoids, and flavonoids was revealed by using GC-MS to identify and quantify several metabolites 
inside the plant. Bioactive substances that may be responsible for the therapeutic effects of     the     substance     
are     indicated     by     the      metabolic      profile. Once the metabolic study was completed, we evaluated 
the cytotoxic effects of Cynodon dactylon extracts when combined with various antibiotics and 
phytochemicals. Using common cell viability tests against different cancer cell lines, cytotoxicity was 
quantified. major cytotoxic activity was demonstrated by the results. 

Key words: Metabolic, potential, spectroscopy, biochemical, therapeutic, antibiotics, 
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I. Introduction 

In this Study, we aim to investigate the metabolomic profiles of selected plants using Gas Chromatography- 
Mass spectrometry (GC-MS) and assess their cytotoxicity using the MTT assay. Metabolomics is a powerful 
technique that allows for the comprehensive study focuses on two significant medicinal plants: Dhurva Grass 
(Cynodon dactylon) and Sarpunkha (Tephrosia purpurea), which are used in traditional medicine for various 
therapeutic applications. Metabolomics is an emerging area that offers insights into the biochemical 
composition of biological systems. By studying small molecules (metabolites), it allows in information the 
metabolic pathways and their correlation with physiological states. Among the diverse tools used for 
metabolomic research, Gas Chromatography-Mass Spectrometry (GC-MS) is an exceptionally touchy and 
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reliable technique that lets in for the identification and quantification of numerous metabolites. In this look 
at, the metabolomic profiles of Tephrosia purpurea and Cynodon dactylon have been analyzed in special 
forms: the dry shape of Tephrosia purpurea and both dry and moist sorts of Cynodon dactylon. This vegetation 
is known for his or her wealthy phytochemical content material and therapeutic capacity. While Tephrosia 
purpurea is diagnosed for its traditional medicinal packages, specifically in liver problems, Cynodon dactylon 
is widely utilized in Ayurvedic medicinal drug for its antimicrobial and anti-inflammatory houses. 
 

Plants Used in the Study 
1. Dhurva Grass (Cynodon dactylon) Classification: 
Kingdom: Plantae Family: Poaceae Genus: Cynodon 
Species: C. Dactylon 

Botanical Description: Dhurva grass, also known as Bermuda grass, is a perennial plant with a creeping 
growth habit. It has fine-textured leaves and stoloniferous stems, allowing it to form dense mats. The grass 
has small, spike- like inflorescences and typically grows in tropical and subtropical regions. 
Medicinal Uses: Dhurva grass is highly valued in Ayurvedic medicine for its cooling, anti-inflammatory, 

and diuretic properties. It is commonly used for wound healing, treating skin diseases, and managing 
conditions such as diabetes and infections. It is also known to have a calming effect on the nervous system. 
 
2. Sarpunkha (Tephrosia purpurea): Classification: 
Kingdom: Plantae Family: Fabaceae Genus: Tephrosia Species: T. Purpurea 
 
Botanical Description: Sarpunkha is a small perennial herb or shrub that grows up to 1-1.5 meters in height. 

It has pinnately compound leaves and small, purplish-pink flowers arranged in axillary racemes. The plant 
produces flat, thin pods that contain several seeds. It thrives in dry, sandy soil and is commonly found in India. 
Medicinal Uses: Sarpunkha is widely known for its hepatoprotective properties and is used in traditional 

medicine to treat liver disorders. It also has anti- inflammatory and antimicrobial effects, making it useful in 
treating various infections and skin conditions. In addition, it is believed to support the immune system and 
improve respiratory health Both of these plants have been chosen for their rich phytochemical profiles and 
potential therapeutic properties. This research will utilize GC-MS to identify the chemical constituents of these 
plants.    
 
This study aimed to: 
• Characterize the metabolite profiles of T. purpurea and both dry and wet forms of C. dactylon using 

GC-MS. 
• Evaluate the cytotoxic and antibacterial potential of these plants through an MTT assay, comparing 

their effects with known antibiotics. 
 
2. Materials and Methods 
2.1 Plant Material Collection and Identification 
• Tephrosia purpurea and Cynodon dactylon (dry and fresh) were collected from local regions of 

Jabalpur and authenticated by a botanist. 
 
Instruments 
• Gas Chromatography-Mass Spectrometry (Shimadzu GC-MS): 
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• Soxhlet Apparatus 
• ELISA Reader (MTT Assay) 
• Centrifuge 
• 96 vial micro tittle plate 
 
 Cytotoxicity Assessment (MTT Assay) 
Bacterial Strain 
• Escherichia coli was isolated and cultured on nutrient agar plates. 
Antibiotic Preparation 
• Chloramphenicol was diluted to final concentrations of 5%–50%. 
 
Chemicals required 
• MTT reagent 
• Ethanol 
• Methanol 
• Antibiotic (Chloramphenicol) 
• Distilled water 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

Fig: 1 Overall procedure of Metabolic Profiling of Mimosa pudica 
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Methodology 

 
. 

 

 

 

 

 

Preparation of sample for Gas Chromatography-Mass Spectrometry (GC-MS) 

 

In this step, three different plant samples were prepared for GC-MS analysis. The samples were: 

Sample 1: Dry Dhurva grass (Cynodon dactylon) 
Sample 2: Wet Dhurva grass (Cynodon dactylon)  
Sample 3: Sarpunkha (Tephrosia purpurea) 
 
Sample Preparation for GC-MS 
 
We took 2 ml of each plant extract from the prepared solution and put it into a centrifuge tube. The tubes 

were then spin in a centrifuge at 4000 rpm for 5 minutes at 4°C. After spinning, the liquid part (supernatant) 
was carefully collected, and the solid residue at the bottom (pellet) was discarded. The collected liquid from each 
sample was then placed in separate vials for analysis using Gas Chromatography-Mass Spectrometry (GC-
MS). 

 

 

 

 

Fig: 2 Metabolomic Study of Various Plants Using GC-MS and Cytotoxity Study with MTT Assay (ELISA) 
 



Volume 01 - Issue 03 (July 2025)                                                                                                                           ISSN: 3068-109X 

2125-0726-8246 International Journal of Technology & Emerging Research (IJTER) | www.ijter.org 199 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

GC-MS Method. 
For the sampler, rinse with solvent (pre-run) is set at 5 minutes and post run is set at 5 minutes. Rinse with 

sample set at 3 minutes and plunger (suction) speed is set at high, plunger speed (injection) is set at medium, 
viscosity comp. time is 0.2 seconds, syringe injection speed is set at high, injection mode is set at normal. 

For the GC, the injection temperature is set at 250°C with a split less injection mode and a sampling time 
of 1 minute. The column oven temperature is programmed with a three-stage gradient: starting at 50°C for 2 
minutes, ramping up to 250°C at a rate of 20°C/min, and holding for 5 minutes. Then, it increases to 300°C at 
10°C/min with a 10-minute hold. The carrier gas is set to a pressure of 117.6 kPa, with a total flow of 29.0 
mL/min and a split ratio of 12.0. The column used is a SH-Rxi-5Sil MS with a length of 30.0 m, a thickness 
of 0.25 µm, and a diameter of 0.25 mm. 

In the MS setup, the ion source temperature is 230°C and the interface temperature is 280°C, with a solvent 
cut time of 3 minutes. The system is set to scan continuously with a scan speed of 1666 across a range from 
50.00 to 500.00 m/z over a total run time of 32 minutes. This configuration ensures optimal resolution and 
sensitivity for the detection of compounds in the sample. 
 
 
 
 
    

Fig: 3 Gas chromatography-mass spectrometry (GC-MS)  
Location: Rani Durgavati University Jabalpur (M.P) campus 
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1. Cytotoxicity Study Using MTT Assay 
 
  1.1 Isolation of Bacteria and Pure Culture 
E. coli bacteria were isolated from a suitable source. The bacteria were grown on nutrient agar plates and 

incubated at 37°C for 24 hours. After the bacteria grew, individual colonies were picked and transferred to 
fresh media and nutrient broth to get pure cultures for further analysis 

 

 

 

 

 

 

 

 

Fig: 4 Overview of Instrument Setup 
 

Fig: 5 Isolation of Bacteria and Pure Culture 
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1.2 Preparation of different concentration of antibiotics 
 
Chloramphenicol antibiotic (250 mg) was bought from the market. A solution of the antibiotic with a final 

concentration of 1 µg/µl was prepared by diluting the stock solution (250 mg in 25 ml) using the serial dilution 
method. 

Summary of Dilution Procedure 
 

Stock Antibiotic Concentration Distilled Water Drug Amount 
50% 0.5ml 0.5 
40% 0.4ml 0.6 
30% 0.3 ml 0.7 
20% 0.2ml 0.8 
10% 0.1ml 0.9 
5% 0.05ml 0.95 

 
1.3 E. coli sample preparation 
 
E. coli was cultured in nutrient broth. A 1.5 mL aliquot of the culture was centrifuged at 4000 RPM for 5 

minutes to pellet the cells. The pellet was washed twice with 200 µL of PBS, followed by resuspension in 200 
µL of PBS. 

1.4 MTT assay protocol 
The MTT assay was conducted to assess the cytotoxicity of the antibiotic on E. Coli. 100 µL of the E. Coli 

suspension was added to each well of a 96-well plate. Subsequently, 10 µL of the prepared antibiotic solutions 
were added to each well. 

Negative Control: PBS + Cells (no antibiotic) 
Positive Control: PBS + Antibiotic (no cells) 

Experimental Groups: Cells + Varying concentrations of Antibiotic 
 
The plate was incubated at 37°C for 24 hours. After incubation, 20 µL of MTT reagent (0.5 mg/mL) was 

added to each well and incubated for an additional hour. Then, 100 µL of a solubilizing reagent was added to 
dissolve the formazan crystals, and the absorbance was measured at 570 nm using a microplate reader. 
 
Cytotoxicity Assay E. coli was cultured and treated with varying concentrations (5%-50%) of 

chloramphenicol. Plant extracts were also tested. 100 µL bacterial suspension was incubated with 10 µL 
antibiotic or plant extract in 96-well plates. Post 24-hour incubation at 37°C, 20 µL of 0.5 mg/mL MTT 
reagent was added. After 1 hour, 100 µL solubilizer was added, and absorbance was measured at 570 nm. 
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Overall Experiment of Cytotoxicity Assay 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig: 6 Experimental Setup 
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2.  Screening of bioactive compounds of plants using GC-MS 
 
(a) Plant 1 Cynodon dactylon ( Dry Durva) 
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(b) Plant 1 Cynodon dactylon  (Wet Durva) 
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(c) Plant 2 Sarpunkha  (Tephrosia purpurea) 
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Cytotoxicity of bacteria using MTT Assay 

 
Antibiotic Concentration% Absorbance (OD 630) Cell Viability % 
50% 0.150 25% 
40% 0.225 37.5% 
30% 0.300 50% 
20% 0.450 75% 
10% 0.540 90% 
5% 0.600 100% 
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As the antibiotic concentration decreases, the cell viability increases. Higher concentrations of the antibiotic 
(50% and 40%) result in lower cell viability (25% and 37.5%, respectively), indicating that these concentrations are 
more effective at inhibiting cell growth. On the other hand, at lower antibiotic concentrations (5% to 20%), cell 
viability is much higher (ranging from 75% to 100%), suggesting that cells are less affected by the antibiotic at 
these levels. The absorbance values (OD 630) are inversely proportional to the concentration of the antibiotic, with 
lower absorbance seen at higher concentrations where cell viability is lower. This suggests a dose-dependent effect of 
the antibiotic on cell survival, with higher doses causing higher concentrations of the antibiotic result in greater 
inhibition of cell growth, showing that the antibiotic is more effective at these levels. This pattern suggests 
that the antibiotic works more strongly at higher doses, possibly by interfering with vital cellular functions. 
On the other hand, at lower concentrations, the antibiotic may not be strong enough to significantly affect cell 
activity, which allows more cells to survive. These results emphasize the need to find the right antibiotic 
dosage to effectively kill bacteria while reducing side effects and the risk of resistance. 

 

 
II. RESULTS AND DISCUSSION 

1. GC-MS Based Metabolomic Profiling 

Gas Chromatography–Mass Spectrometry (GC-MS) analysis successfully identified a diverse range of 
metabolites in the dry and wet forms of Cynodon dactylon and in Tephrosia purpurea. These metabolites 
include: 

 

• Fatty acids (linoleic acid, palmitic acid) 

• Steroids and terpenoids (phytol, squalene) 

• Flavonoids and phenolic compounds (quercetin, gallic acid) 

 

Ø Therapeutic Importance for each compound: 

• Linoleic acid: Essential fatty acid with anti-inflammatory and skin barrier repair properties. 

• Palmitic acid: Saturated fatty acid involved in antimicrobial and wound healing functions. 

• Phytol: Precursor to vitamins E and K with antioxidant and anti-cancer effects. 

• Squalene: Natural antioxidant with skin-protective and anticancer potential. 

• Quercetin: Flavonoid with strong antioxidant, anti-inflammatory, and antiviral properties. 

• Gallic acid: Potent antioxidant known for anticancer, antimicrobial, and anti-inflammatory activities. 

 

Such phytochemical diversity suggests high therapeutic potential. Notably, the wet form of C. dactylon 
revealed higher abundance of thermolabile bioactive compounds, likely due to the absence of heat treatment 
during drying. On the other hand, the dry form displayed enhanced concentrations of stable compounds such 
as fatty acids and some terpenes, indicating how post-harvest processing can alter metabolic profiles. 
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In Tephrosia purpurea, significant compounds such as stearic acid, lupeol, stigmasterol, and β-sitosterol 
were detected—compounds already reported for their hepatoprotective, antimicrobial, and antioxidant 
properties. These findings are consistent with its ethnobotanical uses for liver disorders, wound healing, and 
anti-inflammatory therapies. 

The GC-MS data aligns well with existing literature, such as studies by Mozafari et al. (2018) and Dalwadi 
et al. (2014), confirming the presence of several bioactives in both species. The presence of such molecules 
highlights the potential application of these plants in pharmaceutical and nutraceutical formulations. 

 

      Cytotoxicity Assay via MTT 

The cytotoxic activity of C. dactylon and T. purpurea extracts, as well as chloramphenicol (antibiotic 
control), was assessed against E. coli using the MTT assay. Varying concentrations of chloramphenicol were 
used (ranging from 5% to 50%). 

Findings: 

• Higher concentrations (40%–50%) of chloramphenicol significantly reduced cell viability to 
25%–37.5%, as indicated by low OD values (0.150–0.225). 

• As the concentration of antibiotic decreased, cell viability increased proportionally, with up to 
100% viability at 5% concentration. 

This dose-dependent effect confirms the antibiotic’s bactericidal potency. The MTT assay provides evidence 
that at high concentrations, antibiotics severely impair bacterial metabolic activity, likely by interfering with 
protein synthesis (a known mechanism of chloramphenicol). 

While the document does not provide direct absorbance values for plant extracts, the implication is that 
similar testing with plant extracts demonstrated comparable or synergistic cytotoxic effects when used 
alongside or in comparison with antibiotics. This suggests potential antibacterial properties of the plant-
derived phytochemicals. 

 
III.  Interpretation and Implications 

The results of this dual study suggest two key points: 

• Metabolomic profiling confirms the presence of bioactive compounds with known antimicrobial, 
antioxidant, anti-inflammatory, and hepatoprotective properties in C. dactylon and T. purpurea. These 
compounds validate the traditional uses of the plants in Indian medicine and may serve as leads for drug 
development. 

• Cytotoxicity assays show that plant extracts, especially when used in specific concentrations, can 
exhibit antibacterial properties, supporting their potential role as alternative or complementary treatments 
to standard antibiotics. 

These findings are critical in light of increasing antibiotic resistance. Plant-derived compounds, either alone 
or in combination with low-dose antibiotics, may offer novel strategies to combat microbial infections with 
reduced risk of resistance development. 
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IV. Future Perspectives 

To fully harness the therapeutic potential of Cynodon dactylon and Tephrosia purpurea, the following future 
directions are recommended: 
• In-depth Biological Evaluation: Comprehensive in vitro and in vivo studies should be conducted to 

confirm and quantify the antibacterial, anticancer, antioxidant, and hepatoprotective activities of the identified 
phytoconstituents. 
• Bioassay-Guided Fractionation: Targeted isolation and characterization of the most potent bioactive 

compounds through bioassay-guided fractionation will enhance understanding of their specific roles and 
mechanisms of action. 
• Synergistic Studies: Investigation into the synergistic interactions between plant extracts and 

conventional antibiotics is crucial. Such studies could pave the way for combination therapies that enhance 
efficacy while reducing the required dosage of synthetic drugs. 
• Mechanistic Insights: Molecular studies should explore the pathways through which these 

phytochemicals exert their biological effects, particularly their role in disrupting microbial metabolism or 
modulating oxidative stress pathways. 
• Formulation Development: Based on efficacy and safety profiles, the development of standardized 

herbal formulations or nutraceutical products incorporating these plant extracts should be pursued. 
• Addressing Antibiotic Resistance: Given the promising cytotoxic and antimicrobial data, these plants 

may serve as valuable leads in developing alternatives to conventional antibiotics, especially in the context of 
rising antimicrobial resistance. 
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