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ABSTRACT
Background: Cryptocoryne retrospiralis (Roxb.) and Glinus oppositifolius (L.) Aug. DC. are wild 
leafy vegetables traditionally utilized in folk medicine for their therapeutic potential. The present 
study aimed to evaluate their antimicrobial and antioxidant activities, along with profiling 
their phytochemical constituents. Materials and Methods: Plant samples were collected 
from their natural habitat in the Gadchiroli district, Maharashtra. Leaf extracts were prepared 
using solvents of varying polarity, including water, ethyl acetate, methanol, chloroform, and 
acetone. Antimicrobial activity was assessed using the disc diffusion method against selected 
microbial strains. Antioxidant potential was determined through the colorimetric DPPH 
(2,2-diphenyl-1-picrylhydrazyl) assay. Methanolic extracts were further subjected to Gas 
Chromatography-Mass Spectrometry (GC-MS) analysis, and compounds were identified using 
the NIST spectral database. Results: The antimicrobial analysis revealed that the chloroform 
extract of C. retrospiralis exhibited the highest activity, with zones of inhibition measuring 16 
mm against Staphylococcus aureus and 12 mm against Pseudomonas fluorescens. Similarly, the 
methanolic extract of G. oppositifolius demonstrated inhibition zones of 14 mm and 12 mm 
against S. aureus and P. fluorescens, respectively. Both plant species showed notable antioxidant 
activity in methanolic extracts as determined by the DPPH assay. GC-MS analysis identified a total 
of 78 and 86 phytochemical compounds in C. retrospiralis and G. oppositifolius, respectively. Key 
compounds detected included pyridine derivatives (e.g., Pyridine, 1-acetyl-1,2,3,4-tetrahydro-) 
and Melezitose, among others with reported biological significance. Conclusion: The findings 
suggest that C. retrospiralis and G. oppositifolius are rich sources of bioactive phytoconstituents 
with promising antimicrobial and antioxidant properties, highlighting their potential applications 
in pharmaceutical and nutraceutical development.

Keywords: Antioxidant, Cryptocoryne retrospiralis, Glinus oppositifolius, Phytoconstituents, Wild 
leafy vegetable.

INTRODUCTION

Wild Leafy Vegetables (WLVs) have constituted an essential 
component of human diets since ancient times, serving not only 
as sources of nourishment but also as traditional remedies for 
various ailments. Plants represent one of the most accessible and 
sustainable sources of carbohydrates, proteins, fats, vitamins, 
minerals, essential oils, and dietary fibre (Bhat & Al-Daihan, 
2014). In addition to their nutritional value, plants possess diverse 

medicinal properties and play a pivotal role in the pharmaceutical 
and food industries. Phytochemicals derived from plants have 
formed the basis of numerous commercial drugs and continue to 
serve as templates for the discovery of novel therapeutic agents. 
Bioactive compounds of plant origin contribute significantly to 
human health (Teoh et al., 2023). For generations, communities 
worldwide have relied on medicinal plants for primary healthcare 
and self-medication. Although the molecular mechanisms 
underlying many traditional remedies remain under scientific 
scrutiny, increasing evidence supports the therapeutic potential 
of plant-derived compounds (Baeshen et al., 2023). Leafy 
vegetables, in particular, are rich in bioactive constituents such 
as β-carotene, ascorbic acid, polyphenols, and dietary fibre, along 
with essential minerals including iron, calcium, and phosphorus. 
These vegetables are among the best sources of protein, vitamins, 
and minerals (Shukla et al., 2006). Forest-dwelling populations 
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frequently consume wild edible plants for sustainable nutrition 
and are often observed to be healthier and less prone to various 
diseases (Kamble & Jadhav, 2013).

In India, a wide variety of wild leafy vegetables are traditionally 
harvested from forests and agricultural landscapes, including 
Hibiscus cannabinus, Olax psittacorum, Ipomoea carnea, 
Amaranthus species, Boerhaavia diffusa, Basella rubra, 
Chenopodium species, Corchorus species, Cleome gynandra, 
Leucas cephalotes, and Dentella repens. Despite their nutritional 
richness and therapeutic value, many of these species remain 
underutilized and insufficiently studied.

Cryptocoryne retrospiralis (Roxb.) Kunth (Araceae) is commonly 
found along the edges of ditches, in sandy riverbank soils, and in 
gravelly riverbeds, often thriving in open areas on high-altitude 
plateaus. This species is widely distributed across India, including 
Assam, Maharashtra (North), Kerala, Bengal, Pondicherry, 
Karnataka, and the Coromandel Coast (Singh et al., 2000). 
Traditional healers utilize the rhizomes of this plant to treat 
ailments such as diarrhoea, fever, jaundice, burns, and boils. 
However, limited scientific investigations have been conducted 
to validate its phytochemical composition and pharmacological 
properties. GC-MS analysis of the methanolic leaf extract has 
revealed the presence of seven phytochemicals, predominantly 
β-sitosterol, stigmasta-22-dien-3-ol, 1,2-benzenedi-carboxylic 
acid, neophytadiene, phytol, acid bis(2-methylpropyl), and 
cycloeucalenyl compounds (Anwar and Abdussalam, 2024). 
Glinus oppositifolius (L.) DC. (Family: Molluginaceae), 
commonly known as “Kadubhaji” in Vidarbha (Maharashtra, 
India), is a diffuse or prostrate glabrous herb highly regarded for 
its medicinal value. The plant exhibits antioxidant, anthelmintic, 
hepatoprotective, analgesic, antimicrobial, anti-inflammatory, 
antiseptic, and antihyperglycemic effects. Traditionally, plant 
extracts are used to relieve stomach aches, while leaf juice is 
applied for dermatitis and other skin disorders (Hoque et al., 2011; 
Traore et al., 2000; Burkhill H.M., 1985). Dried and powdered 
stems combined with leaves are used in the management of 
jaundice and abdominal discomfort (Diallo et al., 1999). A 
decoction prepared from the powdered aerial parts is employed 
in the treatment of malaria (Diallo, 2000). Traditional healers also 
rely on the plant to manage joint pain, inflammation, diarrhoea, 
intestinal parasites, fever, boils, and various skin disorders (Traore 
et al., 2000). Chloroform extracts from the aerial parts have 
demonstrated antimalarial activity (SS et al., 2017; Traoré-Keita 
et al., 2000). Additionally, the shoot-bearing leaves are consumed 
as a vegetable despite their bitterness and are valued for their 
stomachic, aperient, and antiseptic properties, aiding digestion 
and alleviating burning sensations (Martin-Puzon et al., 2015).

GC-MS analysis of the whole plant of Glinus oppositifolius has 
identified compounds such as Hexadecanoic acid, isobornyl 
acetate, heptanoic acid, stigmasterol, 8,11-estran-3-one, 
dodecanoic acid, 14-eicosatrienoic acid, and other 

constituents (Nagannawar & Jayaraj, 2020). Phytochemical 
studies have further reported the presence of Squalene, 
vitexin, L-phenylalanine, spinasterol, adenosine, vicenin-2, 
oppositifolone, kaempferol 3-O-galactopyranoside, L-(−)-
(N-trans-cinnamoyl)-arginine, lutein, triterpenoid saponins 
such as glinosides A and B, and isorhamnetin 3-O-β-D-
xylopyranosyl-(1→2)-β-D-galactopyranoside (Deshpande et 
al., 1996). Reactive Oxygen Species (ROS) and free radicals are 
widely implicated in the induction of oxidative stress, leading to 
cellular damage and contributing to the pathogenesis of various 
chronic diseases, including neurodegenerative conditions, 
cardiovascular disorders, cancer, and diabetes. Antioxidants play 
a pivotal role in scavenging ROS, thereby mitigating oxidative 
damage and maintaining cellular homeostasis. In this context, 
natural antioxidants derived from plant sources have garnered 
considerable attention due to their potent bioactivity and 
health-promoting properties (Pattanayak, 2011). Furthermore, 
increased dietary intake of natural phenolic antioxidants has 
been associated with a reduced risk of coronary heart disease 
(Kumpulainen & Salonen, 1999).

Despite the recognized importance of wild leafy vegetables in 
promoting food sovereignty and improving local economies, 
particularly in less developed nations (Ravetto et al., 2024). 
Systematic scientific evaluations of many species remain limited. 
A review of the literature indicates that very few investigations 
have been conducted on Cryptocoryne retrospiralis. Although 
preliminary phytochemical analyses of both selected species 
have identified several bioactive constituents, comprehensive 
studies correlating their phytochemical profiles with antioxidant 
potential are scarce.

Therefore, the present study aims to evaluate the phytochemical 
composition and antioxidant activity of two underutilized 
wild leafy vegetables, Cryptocoryne retrospiralis and Glinus 
oppositifolius. This investigation seeks to generate scientific 
evidence supporting their nutritional and therapeutic significance 
and to promote their utilization as functional foods and natural 
sources of antioxidants.

MATERIALS AND METHODS

A collection of plants

The fresh and healthy plant Cryptocoryne retrospiralis was 
collected from Wasa-porlawitha, with a latitude of 20.319187o 
and Longitude 79.97784o, from November to January, and 
Glinus Oppositifolius was collected from Deulgaon, with a 
latitude 20.561848o and a longitude 80.16104o during January to 
February. From Gadchiroli District (M.S.), India, the plants were 
identified with the help of available literature (Ugemuge, 1986; 
Yadav and Sardesai, 2002). A voucher specimen (CR, BMV730 
& GO. BMV728) of both plants was prepared and deposited in 
the Department of Botany, Bhawabhuti Mahavidyalaya, Amgaon.
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Drying & Extraction

The collected plant materials were thoroughly washed under 
running tap water to remove adhering soil particles and 
extraneous debris, followed by shade drying in a controlled 
air-conditioned environment for 2-3 weeks to prevent thermal 
degradation of bioactive compounds. The dried leaves were 
then pulverized individually using a mechanical grinder to 
obtain a fine powder, which was subsequently stored in airtight 
containers under appropriate conditions until further analysis. 
For extraction, 100 g of each powdered leaf sample was subjected 
to maceration in 500 mL of different solvents, namely ethanol, 
methanol, chloroform, ethyl acetate, acetone, and distilled water, 
for 72 hr at ambient temperature to ensure efficient extraction of 
phytoconstituents with varying polarities. Following extraction, 
the mixtures were filtered to separate the plant residues, and the 
obtained filtrates were concentrated under reduced pressure at 
40°C using a rotary evaporator to yield the crude extracts.

Chemicals

The stable free radical 1,1-diphenyl-2-picryl-hydrazyl (DPPH•), 
Ascorbic acid, Chloroform, Ethyl acetate, Methanol, and all other 
chemicals used were of analytical grade.

Phytochemical Screening

Preliminary qualitative phytochemical screening of Glinus 
oppositifolius and Cryptocoryne retrospiralis was conducted to 
detect major constituents, including carbohydrates, saponins, 
flavonoids, tannins, alkaloids, reducing sugars, gums, and steroids. 
Dried and powdered leaves were extracted using a Soxhlet 
apparatus, and the crude extracts were analyzed following standard 
procedures. Specific tests were employed for alkaloids (Mayer’s 
and Wagner’s), flavonoids (ferric chloride and alkaline reagent), 
phenolics, coumarins, glycosides (Keller-Killiani), phytosterols, 
saponins (froth test), resins, tannins, terpenoids (Salkowski), 
and steroids (Liebermann-Burchard). Phytoconstituents were 
identified based on characteristic color changes, with results 
expressed as present (+) or absent (−) (Harborne, 1984).

Antimicrobial study

Bacterial and fungal pathogens, namely Staphylococcus aureus 
(NOCM-2257, Gram-positive bacteria), Pseudomonas fluorescens 
(NCBI 2200), Aspergillus niger and Candida albicans (MTCC 
1632), were procured from NCBI, NCL, NOCM, and MTCC. The 
antimicrobial activity of the extracts was evaluated using the disc 
diffusion method. The zones of inhibition produced by the leaf 
extracts were measured and compared with standard antibiotics, 
such as ofloxacin for bacterial strains and fluconazole for fungal 
strains.

Antioxidant Study

The antioxidant activity of compounds can be evaluated using 
the colourimetric DPPH assay (Shimada et al., 1992), which 
determines the free radical scavenging ability of plant extracts. 
This method is based on the hydrogen-donating capacity of the 
test samples, which reduces the stable organic free radical DPPH. 
The deep violet colour of the DPPH solution shows maximum 
absorbance at 517 nm; upon reduction, this colour fades to a 
pale yellow or whitish shade, indicating scavenging activity. The 
decrease in absorbance is directly proportional to the degree of 
reduction (Arulpriya et al., 2010).

Preparation of Sample

The free radical scavenging activity was evaluated using the 
DPPH assay. Powdered leaves were extracted with methanol, 
ethyl acetate, and chloroform. Briefly, 10 µL of each extract or 
ascorbic acid (positive control, 10 mg) was mixed with 190 µL 
of 0.1 mM DPPH solution in methanol, incubated at 37°C for 5 
min, and absorbance was measured at 517 nm using an ELISA 
plate reader. A decrease in absorbance indicated increased radical 
scavenging activity, calculated using the standard equation.

GC-MS STUDY

Crude extracts of Cryptocoryne retrospiralis and Glinus 
oppositifolius were diluted in methanol and analyzed by GC-MS 
at SAIF, IIT Madras. A 1 µL sample was injected into an Agilent 
8890 GC coupled with a 5977B MSD, using an HP-5MS ultra-inert 
capillary column. The oven temperature was programmed from 
60°C to 350°C at 0.5°C/min. Helium was used as the carrier 
gas at 1 mL/min in splitless mode. Compounds were identified 
by comparing mass spectra with the NIST database, and their 
relative abundance was determined by peak area normalization. 
All analyses were performed in triplicate to ensure reproducibility.

RESULTS

Antimicrobial study &Antioxidant study
Antimicrobial study 

The antimicrobial activity results are shown in Table 1 and Figure 
1. The maximum zone of inhibition shown by Staphylococcus 
aureus & Pseudomonas fluorescens in the chloroform extracts of 
C. retrospralis was 16 mm and 12 mm, respectively. Extract of 
G. oppositifolius showed 14 mm and 12 mm zones of inhibition 
against S. aureus and P. fluorescens. It was observed that both the 
leaf extracts were not effective against Candida albicans, and a 
minimum Zone of inhibition was reported in the chloroform 
and ethanol extracts of C. retrospiralis against Aspergillus niger. 
(Photographs were taken with the help of Nikon D3500 DSLR in 
the Department of Botany, Bhawabhuti Mahavidyalaya, Amgaon) 
(Figure 1 and Table 1).
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Antioxidant study

The antioxidant activities exhibited by both chosen plant extracts 
were evaluated for their antioxidant potential using the DPPH 
(2, 2-diphenyl-1-picryl hydrazyl) free radical scavenging assay. 
The findings are presented in the table and image below. G. 
oppositifolius extract showed significant antioxidant activity in all 
assays, with the Methanolic extract exhibiting the highest activity. 
C. retrospiralis extract also demonstrated antioxidant activity, 
although to a lesser extent, comparable to G. oppositifolius. The 

antioxidant activity of both plants was comparable to that of 
standard antioxidants, such as ascorbic acid (Table 1).

Phytochemical Study

Preliminary phytochemical analysis of leaf extracts of Cryptocoryne 
retrospiralis and Glinus oppositifolius, prepared using different 
solvents (aqueous, ethanol, methanol, and acetone), revealed 
the presence of alkaloids, tannins, flavonoids, and coumarins. 
Alkaloids and tannins were detected in all extracts except the 
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aqueous fraction. In contrast, gums and reducing sugars were 
absent in all tested extracts (Table 2).

GC-MS Analysis

Cryptocoryne retrospiralis

The methanolic extract of C. retrospiralis was subjected to GC-MS 
analysis to screen volatile bioactive compounds that may be 
responsible for the pharmacological activities of this plant. A total 
of 78 bioactive compounds has been identified from C. retrospiralis. 
Out of which a total of 61 bioactive compounds were summarized 
in the observation Table 3. The identified bioactive compounds 
from different classes, such as Imines, aziridine, bicyclic ketone, 
alkyl, Ester, heterocyclic compound, organosilicon, amino acid, 
aldehyde, terpenoids, carbohydrate, flavonoids, fatty acid, indole 
derivatives carboxylic ester, and organochlorine, were reported 
to possess pharmacological properties such as anti-inflammatory, 
anticancer, cytotoxic activity, hepatoprotective activity, and 
neuroprotective activity. The detected bioactive molecule could 
have exhibited a synergetic effect to reduce oxidative stress by 
boosting the antioxidant and immunosuppressive capabilities. 
Pyridine, 1-acetyl-1,2,3,4-tetrahydro9- with highest Probability 
95.76% 4HPyran4one, 2.3dihydro3, 5dihydroxy6methyl 
(84.52%), 2Pentadecanone, 6,10,14trimethyl (83.87%), 
2Methyl1ethylpyrrolidine (63.12) Tetradecanoic acid (62.63%), 
hexadecenoic acid, methyl ester (58.34%), n-hexadecenoic acid 
(52.29), octadecanoic acid (52.12%), methyl 6-oxoheptanoate 
(43.68%), 1-Butanamine,2-methyl-N-(2-methylbutylidene) 
(41.06), Melezitose (40.38%), 3-methyl-4-phenyl-1H-pyrrole 
(33.87%), 1Propanamine, 2methylN(2methylpropylidene) 
(33.07%),  l(+)Ascorbicacid2, 6 di hexdecanoate, other bioactive 
compounds having probability ranges between (1-30%) Name of 
different phytochemical with their Real time, Area%, Compound 
name, molecular formula, molecular weight, and Biological Role 
mention in Table 3 and Chromatograms in Figure 2.

Glinus oppositifolius

The results of the GC-MS analysis of the methanolic extract of 
G. oppositifolius leaves. A total of 86 bioactive compounds has 
been identified from G. oppositifolius. Out of which 76 bioactive 
compounds and their biological activity were summarized 
in observation Table 4. The identified bioactive compounds 
from different classes, such as carbohydrate, Aromatics amine, 
Polyol, Organo sulfur, carboxylic acid, Saturated hydrocarbon, 
Pyranone, bicyclic ketone, alkyl, Ester, heterocyclic compound, 
coumaran’s, amino acid, aldehyde, terpenoids, fatty acid, 
carboxylic ester, & Cyclitols The major components were 
4H-Pyran-4-one,2,3-dihydro-3,5-dihydroxy-6- methyl- (77.62), 
chlorpromazine, 61.12%, glycerin (52.02), glucosamine (49.3), 
benzofuran, 2,3dihydro (45.72), Melezitose (55.66%), 6Hydr
oxy4,4,7atrimethyl5,6,7,7atetrahydrobenzofuran2 (85.61%), 
nHexadecanoicacid (50.42%), 3OMethyldglucose (44.54%), 
monomethylmalonate (40.15%), DLArabinose (39.7%) 
Hexadecanoicacid, 1(hydroxymethyl)1,2ethanediylester 
(37.9%) 2ethyl3oxo4pyrrolidine2ylidenebutyronitrile (35.92%), 
Desulphosinigrin (33.79%), l(+)Ascorbicacid2,6dihexadecanoate 
(34.58%), amoxicillin, (29.82%), Glucopyranuronamide, 
1(4amino2oxo1(2H) pyrimidinyl1 (28.74%), octadecanoic 
acid (28.31%), phenol,5-ethenyl-2- methoxy-(27.92%), 
octadecenoate acid (28.31%) and mannosamine (25.42%). And 
other bioactive phytoconstituents have probability rate ranges 
in between (1-25%). Name of different phytochemicals with 
their real-time, Area%, Compound name, molecular formula, 
molecular weight, and Biological Role mentioned in Table 4, and 
Chromatograms in Figure 3. Widely used amoxicillin antibiotic 
& Chlorpromazine drug used against Schizophrenia and bipolar 
disorder found in Glinus oppositifolius. These phytoconstituents 
show anti-inflammatory activity, anticancer, hepatoprotective, 
neuroprotective, cytotoxic, wound healing, skin conditioning and 
cosmetic properties.

Table 1: Data of Antimicrobial & Antioxidant activity of CR & GO.

Plants name Extracts P. fluorescens 
gram +ve

S. aureus
Gram −ve

A. niger C. albicans Antioxidant potential 
(Mean ± SD)

CR chloroform 12 mm 16 mm — —
CR ethanol — 12 mm 12 mm —
CR methanol — 12 mm — — 12.066 ± 1.89
GO chloroform — 14 mm — —
GO ethanol 11 mm 13 mm — —
GO methanol 12 mm 14 mm — — 21.852 ± 1.45
SD ofloxacin for Bacteria and 
Fluconazole for fungus/+Ve 
control (ascorbic acid)

26 mm 28 mm 18 mm 28 mm 85.23. ±3.54
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DISCUSSION

Glinus oppositifolius and Cryptocoryne retrospiralis are two 
traditional green vegetables widely consumed across Maharashtra. 
Both plants are seasonal and available only during the winter 
months. Traditional healers use the leaves and rhizomes of C. 

retrospiralis to treat diarrhoea. Research has demonstrated that 
plant polysaccharides function as effective immunomodulating 
agents (Inngjerdingen et al., 2005). The phytochemical screening 
identified the presence of polyphenolic compounds, including 
tannins and flavonoids, which are known to exhibit various 

Figure 2: Chromatograms of Cryptocoryne retrospiralis.

Figure 1: Showing Zone of Inhibition of Bacteria & Fungi in different Extracts of GO.
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biological effects. This analysis indicates that both plants harbour 
a range of phytochemicals with potential biological activities, 
such as antioxidant, anti-inflammatory, and antimicrobial 
properties. Both plants exhibit significant antioxidant capabilities, 
with Glinus oppositifolius displaying a greater potential for 
antioxidant activity compared to Cryptocoryne retrospiralis. For 
the quantitative analysis of volatile and semi-volatile compounds, 
GC-MS is regarded as one of the most reliable methods, as it 
integrates the separation technique of gas chromatography with 
the identification approach of mass spectrometry (Grover & Patni, 
2013). Figures 2 and 3 depict the chromatographs, while Tables 
3 and 4 show the compounds, their percentage Peak, peak area, 
Molecular formula, and Molecular weight. biological properties 
include antifungal, antibacterial, antioxidant, anticancer, 
insecticidal, anti-inflammatory, anti-diabetic, neuroprotective, 
hepatoprotective, wound healing, and more. Many Bioactive 

compounds identified by GC-MS are used in the fragrance, food, 
pharmaceutical, beverage, perfume, and detergent industries as 
medications, flavours, propellants, antiseptics, disinfectants, and 
insecticides (Semwal & Painuli, 2019; Swamy & Sinniah, 2015). 
Phytoanticipins are also considered to be an important part of 
the plant’s defence mechanism (Salehi et al., 2019). A total of 78 
and 86 bioactive compounds were found in the Methanolic leaf 
extract of C. retrospiralis & G. oppositifolius, respectively. Indicates 
that both wild leafy vegetables are rich in secondary metabolites 
& have antimicrobial and antioxidant properties. Leaf extract is 
a good antipyretic, analgesic, antimicrobial, anti-inflammatory, 
and antioxidant compound (Raman et al., 2012). Several studies 
show that hexadecenoic acid is a well-known substance that has 
strong anti-inflammatory, antioxidant, hypocholesterolemia, 
pesticidal, nematocidal, hemolytic, 5-Alpha reductase 
inhibitory, and powerful antibacterial and mosquito larvicidal 

Figure 3: Chromatograms of Glinus oppositifolius.

Table 2: Qualitative Phytochemical Screening of CR & GO.

Phytoconstituents Cryptocoryne retrospiralis Glinus oppositifolius

A E M W A E M W
Alkaloids + + + - + + + +
Flavonoids + + - - - + + +
Tannins + + + + - + + +
Coumarin + + + - - + - -
Saponins + + - - - + - +
Glycosides + + + - - - - -
Gums - - - - - - - -
Reducing sugar - - - - - - - -
Abbreviations: A-Acetone, E-Ethanol, M-Methanol, W-Aqueous, +present, -absent.
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Table 3: Peak report and Bioactive compounds of Cryptocoryne retrospiralis.

Sl.

No.

Real time Compound name MF MW (g/mol) Class Biological role

1 2.479 1-Propanamine, 
2- methyl-N-(2- 
methylpropylidene)-

C8H17N  127.23 Imines NA

1-butylpyrrolidine C8H17N  127.23 Imines NA
2 3.527 1-([tetrahydro-2-furyl] 

carbonyl) piperidine
C10H17NO2  183.25 Imines NA

aziridine, 2-isopropyl-1,3- 
dimethyl-, trans-

C₇H₁₅N  113.20 Aziridine Antitumor and antibacterial 
(Kowalczyk et al., 2017).

3-pentylpiperidine C10H21N 155.28 Piperidines Antihistamine, anticancer, 
antimicrobial (Rasheed et al., 
2024).

3 3.823 glycerin C₃H₈O₃ 92.09 Polyol Backbone of lipids.
(2-mercaptoethyl) guanidine C3H9N3S  119.19 Mercaptoalkyl. Antioxidant and anti-inflammatory 

(Wright et al., 2017).

4 5.076 1-Butanamine, 2-methyl- 
N-(2-methylbutylidene)-

C10H21N 155.2804 Imines Antimicrobial properties 
(Gopalakrishnan et al., 2014).

cyclohexanone, 
4R- acetamido-2,3-cis-epoxy-

 C8H11NO3  171.2 Epoxide Anti-inflammatory and antioxidant 
(Shen & Hammock, 2012).

N-Ethyl-hexahydro-1H-azepine C8H17N  127.23 Azepanes Antidepressants, Anticonvulsants, 
antibacterial and antiviral drugs 
(Maurya et al., 2024).

5 5.304 6-Methylenebicyclo (3.2.0) 
hept-3-en-2-one

C8H8O  120.15 Bicyclic organic 
compounds

Antifungal properties (Lalthanpuii 
& Lalchhandama, 2020).

2,4,6-Cycloheptatrien-1- one, 
4-methyl-

C8H8O 136.15 Tropone 
derivatives

Antioxidant and anti-inflammatory 
properties.

6 5.463 2-Methyl-1- ethyl pyrrolidine C7H16N2  128.22 Pyrrolidine Antitumor activity (Nicolai et al., 
2021).

piperidine, 1,2-dimethyl- C7H15N  113.20 Piperidines Anticancer, antiviral, 
anti-inflammatory (Mitra et al., 
2022).

7 5.76 1H-Azonine, 
octahydro-1- nitroso-

C8H16N2O  156.23 Azonines Tumorigenic and mutagenic 
(Lewandowski & Gwozdzinski, 
2017).

cyclohexanamine, 
N-3- butenyl-N-methyl-

C11H21N  167.3 Alkyl NA

acetic acid, 6-morpholin- 
4-yl-9-oxobicyclo [3.3.1]
non-3-yl e

C15H23NO4  281.163 Ester Antidiabetic and antioxidant.

8 7.311 4H-Pyran-4-one, 2.3- 
dihydro-3,5-dihydroxy-6- 
methyl-

C6H8O4  144.12 Flavonoid Antioxidant.

1,3-Diazacyclooctane-2- thione C6H12N2S  144.24 Heterocyclic 
compound

Rheumatic pain, cough, and fever 

(Nakade et al., 2025).
2,4-Dihydroxy-2,5- 
dimethyl-3(2H)-furan-3- one

C6H8O4 144.1253. Furanones Antimicrobial agent, and exhibiting 
antioxidant properties.
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9 8.459 pyridine, 
1-acetyl-1,2,3,4- tetrahydro-

C7H11NO 125.1683 Hydro pyridines Antibacterial, anti-inflammatory, 
or anticancer.

2H-Pyran-2-one, 
5.6- dihydro-4,6,6-trimethyl-

C8H12O2  140.1797. Dihydropyran 
ones

NA

10 9.494 1,3,6-Trioxa-2- Sila cyclooctane, 
2,2, -dimethyl silyl-

C6H14O3Si  162.26 Silocane NA

1-diisopropylsilyloxybutane C10H24Osi  204.38 Organosilicon NA

Decane, 1.9-bis([trimethylsilyl]
oxy)-

C16H38O2Si2 318.64 Organosilicon NA

11 9.552 methyl 6-oxoheptanoate C₈H₁₄O₃  158.2 keto-ester Antimicrobial And Antifungal, 
antioxidant and anticancer.

4-amino-1,5-pentandioic acid C7H13NO4  175.18 Amino acid Neurotransmitter

12 10.32 octan amide, 
N − (2 − mercaptoethyl)-

C₁₀H₂₁nos  203.34 Organic 
compound

Neuroprotective and 
liver-protective agent.

13 10.544 mopso (3-morpholino-2
-hydroxypropanesulfonic acid)

C₇H₁₅No₅S  225.26 Zwitterionic 
organic

Buffering agent

piperidine, 3-isopropyl- C₈H₁₇N  127.23 Heterocyclic Antimicrobial And Antiviral 
properties, Anticancerous, 
Alzheimer’s disease Goel et al., 
2018).

N-ε-acetyl-L-lysine C₈H₁₆N₂O₃  188.22 Amino acid Epigenetics and metabolic 
regulation (Escalante-Semerena, 
2010). 

14 11.447 3,5-Heptadienal, 
2- ethylidene-6-methyl-

C10H14O  150.22 Aldehyde Antimicrobial properties.

cyclohexene, 
2-ethenyl- 1,3,3-trimethyl-

C11H18 150.26 Monoterpene Antiangiogenic and antitumor.

15 14.154 melezitose C₁₈H₃₂O₁₆ 504.44 Carbohydrate Attractant for ants and bees 
(Behera & Balaji, 2021).

1-nitro-2-acetamido-
1,2-dideoxy-D-mannitol

C8H16N2O7  252.22 Bioorganic 
compounds

Potential antibacterial activity 
(Al-Jassani, 2016). 

16 16.733 2(4H)-benzofuranone, 
5,6,7,7a-tetrahydro- 
4,4,7a-trimethyl-,

C11H16O2 180.2435 Heterocyclic Anticancer activity.

6,6-Dimethyl-10- 
methylene-1-oxa-spiro[4.5]
decane

C₁₂H₂O₂  180.29 Spiro cyclic 
ethers

Fragrance and flavour.

Octahydrobenzo[b]pyran, 
4a-acetoxy-5,5,8a- trimethyl-

C15H24O3  252.35 Terpenoid Anti-inflammatory activity.

17 17.836 3-methyl-4-phenyl-1H-pyrrole C₁₁H₁₁N  157.21 Organ 
heterocyclic

Pheromone.

almotriptan N-oxide C₁₇H₂₅N₃O₃S  351.47 Indole 
compound

Reference impurity standard for 
quality control.

1,2,3,4-tetrahydro- 
cyclopenta[b]indole

C₁₁H₁₁N  157.21 Indole 
derivatives

Antidepressant, antiviral activity.
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18 20.316 E-8-Methyl-9-tetradecen- 1-ol 
acetate

C₁₇H₃₂O₂  268.43 Carboxylic ester Insect sex pheromone.

cyclopentanone, 
2 − (2 − octenyl)-

C₁₃H₂₂O 194.31 Cyclic ketone Flavoring agent.

cis-1-Chloro-9- octadecene C18C35Cl  286.92 Organochlorine NA

19 21.719 Tetradecanoic acid C14H28O 228.37 Fatty acid Pheromones of various insects.

Octadecanoic acid C₁₈H₃₆O₂ 284.48 Fatty acid Antimicrobial (Sohn et al., 2013).

Pentadecanoic acid C₁₅H₃O₅₂  242.40 Anti-inflammatory effects (Weimer, 
2014).

21 23.857 2-pentadecanone, 
6,10,14-trimethyl-

C₁₈H₃₆O 268.48 Sesquiterpenoid Antibacterial and antifungal: 
anti-inflammatory and analgesic, 
anticancer properties (Takagi et al., 
1970).

22 26.183 Hexadecenoic acid, methyl ester C17H34O2  270.45 Fatty acid methyl 
ester

Anti-inflammatory
anticancer/antitumor
antioxidant (Karthika et al., 2019).

23 27.084 n-hexadecenoic acid C16H32O2  256.42 Fatty acid Antimicrobial activity, 
anti-inflammatory effects (Karthika 
et al., 2019).

l-(+)-ascorbic acid 
2.6- dihexadecanoate

C38H68O 652.9 Fatty acid ester of 
Ascorbic acid.

Antioxidant.

24 30.679 Phytol C20H40O 296.5 Acyclic diterpene Chlorophyll component vitamins, 
cosmetics, and fragrances.

25 31.021 Cyclopropane butanoic acid, 
2-(2-2-) (2-pentylcyclopropyl)

C22H38O2 334.535 Fatty Acid Antioxidant, anti-inflammatory, 
and potential neuroprotective 
effects.

17-Octadecynoic acid, methyl 
ester

C19H34O  294.47 Fatty acid methyl 
ester

Anti-inflammatory and anticancer 
agent, Karthika et al., (2019).

26 31.173 9,12,15-Octadecatrienoic acid, 
2,3-dihydroxypropyl ester,

C21H36O4 352.51 Monoglyceride 
ester

Antioxidant and anticancer agent.

Gamolenic acid C₁₈H₃O₈₂  278.43 Fatty Acid Precursor to other essential 
bioactive molecules.

27 31.68 Octadecanoic acid C₁₈H₃₆O₂  284.48 Fatty Acid Antioxidant &Anti-inflammatory: 

28 33.599 11,13-Dimethyl-12- 
tetradecen-1-ol acetate

C18H34O 282.46 Acetate Ester Antimicrobial properties.

E,E, Z-1,3,12-Nonadecatriene-
5,14-diol

C19H34O2 294.5 Fatty Alcohol Anticarcinogenic and antiviral.

29 37.944 Hexadecanoic acid, 2- 
hydroxy-1- (hydroxymethyl)
ethyl ester

C19H38O  330.5026 Monoglyceride Antioxidant or anti-inflammatory 
effects. 
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Table 4: Pick Report and Bioactive Compounds of Glinus oppositifolius.

Sl. 
No.

Peak Name of compound MF MW g/mol Class of compound Biological role

1 2.949 d-Glucosamine C₆H₁₃NO₅ 179.17 Monosaccharide Anti-inflammatory Antioxidant 
(Vadakkan et al., 2019).

2 3.401 2-amino-5-(2-piperidin-1-ylethyl)-
1,3,4-thiadiazole

C11H2ON4S2 228.36 Aromatic amine. NA

1-pyridineacetic acid, hexahydro C₇H₁₃NO₂ 143.19 Heterocyclic amine NA

1-Piperidineethanol C₇H₁₅NO 129.2 Tertiary amino 
compound

NA

3 3.822 Glycerin C₃H₈O₃ 92.09 Polyol Skin health.

Thio cyanic acid, 
2 − (2-butoxyethoxy) ethylester

C₉H₁₇NO₂S 203.3 Organosulfur Insecticide.

(2-Mercaptoethyl) guanidine C₃H₉N₃S 119.19 Organic compound Radioprotective effects (Huttner 
et al., 2020).

4 4.729 Monomethyl malonate C₄H₆O₄ 118.09 Carboxylic acid 
monoester

NA

2-O-methyl-D-xylose C6H12O5 164.16 Ether. Cell wall integrity.

methyl4-O-methyl-β-D- 
xylopyranoside

C11H2OO9 296.272 Methyl glycoside Antifreeze agents in insects.

5 6.565 Glucopyranuronamide,1- 
(4-amino-2-oxo-1(2H)-
pyrimidinyl)-1,

C16H25N7O8 443.412 Cytosine nucleoside Antibiotics.

Acetamide,N-methyl-N- 
(2-propynyl)-

C6H9NO 111.14 Amide Neuroprotective agent.

Cyclohexane, 1,4 
1,4-dimethyl-2-octadecyl-

C26H52 364.6911 Saturated 
hydrocarbon

Anticancer properties (Alahmari, 
2021).

6 6.931 DL-Arabinose C5H10O5 150.13 Monosaccharide Gut health

L-sorbose C₆H₁₂O₆ 180.16 Monosaccharide Role in vitamin C synthesis.

7 7.311 4H-Pyran-4-one, 2.3- 
dihydro-3,5-dihydroxy-6- methyl-

C6H8O4 144.12 Pyranose Antioxidant.

1,3-Diazacyclooctane-2- thione C6H12N2S 144.24 Heterocyclic thione Antibacterial, antifungal, 
antiviral, and Anticancerous

2,4-Dihydroxy-2,5- 
dimethyl-3(2H)-furan-3- one

C6H8O 144.12 Furanone  Flavour compound in foods.

8 7.611 Heptanediamide,N,N’-di- 
benzoyloxy-

C21H22N2O 398.4 Organic compound  Anticancer.

β-1,5-O-dibenzoyl-ribofuranose C19H18O7 358.3 Ribose-derived  Developing potential drugs 
(Gangangari, 2019).

Nonanediamide,N,N’-di- 
benzoyloxy-

C20H2ON2O6 384.4 Organic compound  Antioxidant and antibacterial.

9 9.035 Benzofuran,2,3-dihydro- C8H8O 120.1485 Coumaran’s Anti-inflammatory, anticancer, 
and antimicrobial properties.

10 9.556 L-glucose C6H12O 180.1559 Monosaccharide Low-calorie sweetener, and 
laxative.

Methyl 3-3-hydroxytetradecanoate C15H30O 258.3969 Fatty acid methyl 
ester

Quorum-sensing signal molecule 
in bacteria.

11 10.979 Amoxicillin C16H19N3O5S 365.4 Penicillin  Antibiotic (Geddes et al., 2007).

2-Amino-2-cyano-4- methyl 
pentane thioamide

C7H13N3S, 171 Organic thioamide Antibacterial properties.
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12 11.462 Phenol,5-ethenyl-2- methoxy- C9H12O 136.191 Methoxyphenol  Potential anticancer properties.

2-methoxy-4-vinylphenol C9H10O2 150.177 Methoxyphenols.  Flavour compound.

13 13.596 Chlorpromazine C₁₇H₁₉ClN₂S 318.86 Phenothiazine Schizophrenia and bipolar 
disorder.

1-(3,6,6-trimethyl- 
1,6,7,7a-tetrahydrocyclopenta[c]p 
yran-1-

C13H18O2 206.285 Pyrans Anticancer agent.

2H-Indeno(1,2-b) furan-2- one, 
3,3a,4,5,6,7,8,8b-octahydro-8,

C₁₂H₁₆O₂ 192.258 Indenofuranone Hepatorenal protective effects.

14 14.433 Melezitose C₁₈H₃₂O₁₆ 504.44 Oligosaccharide Osmo protectant for sap-feeding 
insects like aphids

15 15.265 D-Allose C₆H₁₂O₆ 180.16 Monosaccharide Pharmaceuticals.

3,4-Altrosan C₆H₁₀O₅ 162.14 Carbohydrate 
derivative

Pharmaceuticals.

16 17.633 Desulphosinigrin C10H17NO6S 279.31 Thio glycoside. Anticancer, antimicrobial and 
anti-inflammatory.

d-Mannose C₆H₁₂O₆ 180.16 Aldohexose Food and Beverage industry.

17 17.836 4-(2,4,4-trimethyl- 
cyclohexa-1,5-dienyl)- but-3-en-2-
one

C13H18O 190.28 Organic compound NA

1-Nitro-β-D-arabinofuranose, 
tetraacetate

C₁₃H₁₇NO₁₁ 363.27 Carbohydrates Antibacterial.

18 18.628 Cyclopentane [1,3] cyclopropane 
[1,2]cycloheptene- 3(3aH)-one, 
1,2,3

C13H18O 190.28 Carbonyl 
compound

NA

2-methyl-4-(2,6,6-trimethylcyclo
hex-1-enyl) but-2-en-1-ol

C14H24O 208.345. Organic compound Fragrance or perfume.

Cedran-diol,8S,13- C15H26O 238.37 Sesquiterpenoid Antioxidant and anticancer.

19 18.899 4-(2,4,4-trimethyl- 
cyclohexa-1,5-dienyl)- but-3-en-2-
one

C13H18O 190.28 Terpenoid ketone Antimicrobial activity.

Megastigmatrienone C₁₃H₁₈O ~190.28 ketone Antioxidant and 
anti-inflammatory (Slaghenaufi et 
al., 2016).

20 20.446 3-O-methyl-D-glucose C₇H₁₄O₆ 194.18 Monosaccharide Blood-brain barrier.

Myo-inositol,4-C-methyl- C7H14O 194.18 cyclitols Antidiabetic, anti-inflammatory, 
antioxidant.

21 21.496 2-Ethyl-3-oxo-4- pyrrolidine-2-
ylidene- butyronitrile

C10H13N3O 205.25 Heterocyclic 
compound

Antimicrobial and anticancer.

3-ethoxy- 1,4,4a,5,6,7,8,8a-
octahydroisoquinoline

C7H11NO. 178.23 Organic compound Antibacterial, anticancer, and 
antifungal.

22 21.928 6-Hydroxy-4,4,7a- 
trimethyl-5,6,7,7a- 
tetrahydrobenzofuran-2

C11H16O3 196.2429 Benzofurans Insecticidal.

2-Pentyne-1,4-diol,4- methyl-1-
(2-thienyl)-

C10H12O2S 196.27 Alkynyl diols NA

23 23.69 ethanol, 
2 − (9 − octadecenyloxy)-,(Z)-

C20H40O2 312.538 Ether alcohol Antileishmanial.

17-Octadecynoicacid C18H32O2 280.45 Fatty acid NA

Phytylheptadecanoate C37H72O2 548.55323  Fatty acid NA
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24 26.181 Hexadecenoic acid, methyl ester C17H34O 270.45  Fatty acid Antimicrobial, antioxidant.

25 27.083 n-Hexadecenoic acid C16H32O 256.42  Fatty acid Antimicrobial activities (Ghfil et 
al., 2025).

l-(+)-Ascorbicacid2,6- 
dihexadecanoate

C38H68O 652.9 (vitamin C) antioxidant and antimicrobial.

palmitic anhydride C32H62O3 494.8 Carboxylic acid NA

26 30.283 7,10-Octadecadienoic acid, methyl 
ester

C19H34O 294.47 Fatty acid Anti-inflammatory, antimicrobial, 
and antioxidant (Ghfil et al., 
2025).

9-Octadecynoic acid, methyl ester C19H36O2 296.4879 Fatty acid Antioxidant and antimicrobial.

27 30.432 10-Octadecenoicacid, methyl ester C19H36O2 296.48 Fatty acid Antioxidant and antimicrobial.

28 30.682 ethanol, 2 − (9 − octadecenyloxy)-, 
(Z)-

C20H40O2 312.5 Fatty alcohol ether NA

12-methyl-E, 
E-2,13-octadecadien-1-ol

C19H36O2 280.5 Alcohols Anticonvulsant, antimicrobial.

phytol C20H40O 296.53 Acyclic diterpene Anti-inflammatory, 
antidepressant.

29 31.065 (Z)-18-Octadec-9-enolide C18H32O2 280.44 Lactone Antioxidant’ (Ghfil et al., 2025).

9(E),11(E)-Conjugated linoleic acid C₁₈H₃₂O₂ 280.4 Fatty acid Anti-inflammatory and 
anticarcinogenic agent.

30 31.192 6-Octadecenoicacid C18H34O2 282.46 Fatty acid Antimicrobial (Ghfil et al., 2025).

cis-vaccenic acid C18H34O2  282.46 Fatty acid Antioxidant and antimicrobial.

trans-13-Octadecenoic acid C18H34O2 282.4614 Fatty acid Antioxidant and antimicrobial.

31 31.683 Octadecanoic acid C18H36 O2 284.48 Antimicrobial. 

L-Ascorbicacid,6- octadecenoate C24H47O7 442.59 Fatty ester of 
ascorbic acid

Antioxidant (Ghfil et al., 2025).

2-bromotetradecanoic acid C14H27BrO 307.267 Halo fatty acid Antimicrobial

32 37.95 Hexadecenoic acid,1- 
(hydroxymethyl)-1.2- 
ethanediylester

C35H68O5 568.9 Fatty acid Antioxidant activity, 
anti-inflammatory.

properties (Ryszard, 2009; Igwe & Okwu, 2013). Cyclohexane, 
1,4- 1,4-dimethyl-2-octadecyl- has Anticancerous properties. 
Unsaturated fatty acids, also referred to as omega-6 fatty acids, 
include octadecadienoic acid, 9-Octadecynoic acid, methyl 
ester,13 13-Pentadecanoic acid, and n-hexadecenoic acid. These 
acids are essential for lowering blood cholesterol levels for 
healthy cell growth and function (Okwu & Morah, 2006), and 
maintaining properly lubricated skin (Singh et al., 2023).

CONCLUSION

The current investigation on Glinus oppositifolius and 
Cryptocoryne retrospiralis leaves consists of several secondary 
metabolites with numerous pharmacological characteristics. The 
antimicrobial and antioxidant studies on these plants yielded 
favourable findings, showing that both plant is source of natural 
antioxidants for pharmaceutical and nutraceutical applications; 
thus, it should be popularized among people. Conservation and 

awareness of underutilized Indigenous vegetables should be 
implemented. More research is needed to realize the full potential 
of these plants.
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SUMMARY

•	 Antimicrobial & Antioxidant activities of two underutilized 
wild leafy vegetables Viz. C. retrospiralis & G. oppositifolius 
were investigated.

•	 Both the plants show Antimicrobial & antioxidant properties.

•	 Both leafy vegetables consist of diverse secondary 
metabolites.

•	 In the GC-MS study, both the leafy vegetables consist of 
Numerous phytochemical compounds having Biological & 
pharmaceutical applications.

•	 Some novel compounds have been found, such as 
Chlorpromazine, Desulphosinigrine, Megastigmatrienone, 
from G. oppositifolius.
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