
INTRODUCTION
Digera muricata (L.) mart family Amaranthaceae, the edible 
and wild plant commonly distributed throughout India, 
including Rajasthan, Maharashtra, and Andra Pradesh. Its 
nativity is southwest Asia.1 D. muricata, also known as Cancali 
soppu, Latamouri or Gungutiya, latmahuria, lesua, latmahuria, 
false amaranth, aranya and kunanjara. D. muricata is a herb, 
growing annually up to 20–70 cm in length.2 Young shoots 
and leaves of D. muricata are traditionally consumed as a 
vegetable to release constipation, bowel complaints, diabetes 
and digestive system disorders. Seeds and flowers are utilised 
for the treatment of urinary discharges condition. Leaf paste 
is utilised for the treatment of skin disease to prevent pus. 
Infusion prepared from boiled root is utilized for induction 
of lactation after childbirth and as a mild expectorant and 
astringent.3-5 In Ayurveda, D. muricata is considered 
astringent, laxative and cooling to the bowels as a folk and 
traditional system of medicine.

The D. muricata leaf extracts were also utilizes in fungal 
diseases.6 The petroleum ether extract of D. muricata is 
effective against the Vibrio cholerae infection.7,8 The plant of D. 
muricata supports the defense against toxicity induced by CCl4, 

emphasizing therapeutic importance.9 The D. muricata root 
extracts have phenols and sugar, while the leaves have primary 
metabolites, including proteins, lipids and carbohydrates and 
showed antimicrobial potential against Fusarium oxysporum 
and Escherichia coli. The leaf extract is utilized to treat kidney 
stones.10 D. muricata restores the disruptions induced with 
CCl4 for various male hormones in rat.11 D. muricata is utilised 
as an alternative in secondary infertility.12 The present study 
was designed to evaluate phytochemical analysis, antimicrobial 
activity and gas chromatography-mass spectrometry analysis 
of D. muricata.

MATERIAL AND METHODS 

Plant Collection and Authentication
The leaves of D. muricata were brought from Chittorgarh, 
Rajasthan. The collected plants were authenticated and 
identified by Dr. Vinod Maina, Scientist D, Botanical Survey 
of India, Jodhpur, Rajasthan.
Preparation of Extract
The leaves of D. muricata were shade dried under and then 
made into a coarse powder, and the extracts were prepared with 
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petroleum ether, benzene, ethyl acetate, ethanol, and water 
by soxhlet apparatus for 48 hours. The various extracts were 
concentrated to dryness by using a vacuum rotatory evaporator. 
It gives a thick greenish semisolid residue. The extracts were 
placed in an air-tight vessel at 4oC for further use. 
Phytochemical Screening
The qualitative preliminary phytochemical analysis was 
carried out on individual extracts using standard procedures.13 

Quantitative analysis of alkaloid carried out by using standard 
methods.14

The modified anthrone method, as adopted by Beck and 
Bibby (1961) was used to estimate the carbohydrate, and the 
protein measurement was conducted by using the modified 
Lowry method described by Hartree.15 
Microorganisms and Growth conditions
Streptococcus agalactiae (ATCC13813), Klebsiella pneumoniae 
(MTCC432), E. coli (MTCC730), and Streptococcus pyogenes 
(MTCC1924) used for antimicrobial potential study were 
revived in nutrient broth (NB) and incubated at 37 ± 2°C 
for 24 hour. The cell suspension was diluted with NB to 
obtain a dilution (1.5×108 CFU/mL) equal to McFarland 0.5 
standard. Macrophomina phaseolina, and Candida albicans 
(MCCC7315) fungus were utilized for antifungal study and 
were maintained on potato dextrose agar (PDA) at 4°C.
Antibacterial Susceptibility Assay 
The antibacterial assay of the leaf extracts of D. muricata 
was carried out by using the standard disc diffusion method.16 
DMSO without extract was used as a control and ciprofloxacin. 
Antifungal Susceptibility Assay 
The antifungal activity was carried out by using standard disc 
diffusion assay.17 Ketoconazole was utilized as the positive 
control, and dimethyl sulfoxide (DMSO) was utilized as a 
negative control. 

GC-MS analysis of extract 
GC-MS analysis was carried out by using Schimadzu GCMS-
QP2010 consisting of a gas chromatograph interfaced to a mass 
spectrometer (GC-MS). 

RESULTS

Qualitative Phytochemical Screening of D. muricata leaf 
extracts
The qualitative analysis of petroleum ether extracts of D. 
muricata revealed the existence of carbohydrates, steroids, 
cardiac glycosides, amino acids, glycosides, coumarin, 
alkaloids, tannin polyphenol, proteins, and f lavonoids. 
Anthocyanin and phlobatannin were absent. Benzene extract 
exhibits the presence of carbohydrates, cardiac glycosides, 
steroids, glycosides, coumarin, alkaloids, f lavonoids, 
polyphenol, proteins, amino acids, and tannin. Anthocyanin 
and phlobatannin were absent. Ethyl acetate extract revealed 
the existence of carbohydrates, proteins, steroids, cardiac 
glycosides, phlobatannin, coumarin, polyphenol, alkaloids, 
tannin, saponin, amino acids and flavonoids. Anthocyanin 
was absent. Phytochemical found in ethanol extracts was 
carbohydrates, proteins, steroids, cardiac glycosides, coumarin, 
polyphenol, alkaloids, amino acids, saponin, flavonoids and 
tannin, while glycosides, anthocyanin, and phlobatannin 
were absent. Water extracts discovered the existence of 
carbohydrates, steroids, cardiac glycosides, alkaloids, tannin, 
saponin, proteins, polyphenol, amino acids, and flavonoids, 
while glycosides, coumarin, anthocyanin, and phlobatannin 
were absent (Table 1).
Quantitative Analysis of Extracts of D. muricata Leaf 
Extract 
Quantitative analysis of petroleum ether extracts revealed the 
presence of highest amount of carbohydrates (2.22 ± 0.02 mg/
mL), followed by tannins (1.740 ± 0.03 mg/mL), flavonoids 

Table 1: Qualitative Phytochemical Screening of D. muricata leaf extracts

S. No. Qualitative tests Petroleum ether Benzene Ethyl acetate Ethanol Water

1 Carbohydrates + + + + +
2 Proteins + + + + +
3 Steroids + + + + +
4 Amino acids + + + + +
5 Cardiac glycosides + + + + +
6 Glycosides + + + - -
7 Anthocyanin - - - - -
8 Phlobatannin - - + - -
9 Coumarin + + + + -
10 Polyphenol + + + + +
11 Alkaloids + + + + +
12 Saponin + + + + +
13 Tannin + + + + +
14 Flavonoids + + + + +
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(0.98 ± 0.009 mg/mL), steroids (1.060 ± 0.01 mg/mL), phenols 
(0.45 ± 0.01 mg/mL) alkaloids (0.44 ± 0.009 mg/mL), saponins 
(0.22 ± 0.02 mg/mL), while least amount of proteins (0.007 
± 0.002 mg/mL). Benzene extracts shows the presence of 
highest amount of steroids (0.123 ± 0.025 mg/mL), followed 
by saponins (0.95 ± 0.035 mg/mL), tannins (0.67 ± 0.015 mg/
mL), flavonoids (0.88 ± 0.02 mg/mL), alkaloids (0.33 ± 0.025 
mg/mL), phenols (0.30 ± 0.015 mg/mL) carbohydrates (0.14 ± 
0.02 mg/mL), while least amount of proteins (0.077 ± 0.002 
mg/mL). Ethyl acetate extracts shows the presence of highest 
amount of carbohydrates (2.76 ± 0.11 mg/mL), followed by 
tannins (1.60 ± 0.05 mg/mL), flavonoids (1.36 ± 0.11 mg/mL), 
steroids (1.07 ± 0.015 mg/mL), saponins (0.85 ± 0.055 mg/mL), 
alkaloids (0.46 ± 0.05 mg/mL), and phenols (0.16 ± 0.015 mg/
mL) while least amount of proteins (0.036 ± 0.005 mg/mL). 
Ethanol extracts exhibits the presence of highest amount of 
tannins (2.66 ± 0.025 mg/mL), followed by carbohydrates 
(2.45 ± 0.12 mg/mL), steroids (1.08 ± 0.009 mg/mL), flavonoids 
(1.06 ± 0.02 mg/mL), saponins (0.86 ± 0.02 mg/mL), alkaloids 
(0.42 ± 0.08 mg/mL), and phenols (0.26 ± 0.02 mg/mL) while 
least amount of proteins (0.17 ± 0.015 mg/mL). Water extracts 
revealed the presence of highest quantity of tannins (6.30 ± 
0.45 mg/mL), followed by flavonoids (1.89 ± 0.065 mg/mL), 
carbohydrates (1.23 ± 0.06 mg/mL), alkaloids (1.18 ± 0.01 mg/
mL), steroids (0.94 ± 0.045 mg/mL), saponins (0.84 ± 0.04 mg/
mL), and phenols (0.67 ± 0.025 mg/mL) while least amount of 
proteins (0.30 ± 0.03 mg/mL). Manwatkar, (2021) revealed the 
lower amount of protein (9.47%) found in D. muricata (Table 2). 

Antimicrobial Activity of Extract of D. muricata Leaf 
Extract 
In an antimicrobial susceptibility test of D. muricata against 
Streptococcus agalactiae, the maximum zone of inhibition 
(ZOI), i.e. 13.56 ± 0.11 mm by ethyl acetate extract followed by 
the water extract (ZOI- 11.4 ± 0.2 mm), petroleum ether extracts 
(ZOI- 11.33 ± 0.2 mm) and ethanol extract (ZOI- 10.76 ± 0.15 
mm), while lowest ZOI against benzene extract, i.e., 10.66 ± 
0.57 mm as compared to control (ZOI- 14.3 ± 0.2 mm). The 
ethyl acetate extract revealed maximum antimicrobial potential 
with ZOI- 13.33 ± 0.57 mm against Klebsiella pneumoniae 
followed by water extract (ZOI- 11.63 ± 0.25 mm), ethanol 
extract (ZOI- 11.40 ± 0.2 mm), and petroleum ether extract 
(ZOI- 11.23 ± 0.28 mm), while lowest antimicrobial potential 
observes in benzene extract with ZOI- 10.66 ± 0.32 mm as 
compared to control (ZOI- 15.37 ± 0.21 mm). In the case of 
E. coli, the maximum antimicrobial potential found in ethyl 
acetate extract (ZOI- 11.50 ± 0.1 mm) followed by water extract 
(ZOI- 11.40 ± 1.04 mm), ethanol (ZOI-10.86 ± 0.55 mm) and 
benzene extract (ZOI- 10.66 ± 0.32 mm), while minimum 
antimicrobial potential exhibits by benzene extract (ZOI- 10.66 
± 0.32 mm) as compared to control (ZOI- 17.6 ± 0.44 mm). The 
maximum ZOI observed in ethyl acetate extract against S. 
pyogenes with ZOI- 14.0 ± 0.1 mm followed by benzene extract 
(ZOI- 11.2 ± 0.6 mm), petroleum ether extract (ZOI-10.76 ± 
0.05 mm), and water extract (ZOI- 10.50 ± 0.1 mm) while the 
ethanol extract shows minimum antimicrobial potential with 

Table 2: Quantitative analysis of extracts of D. muricata

Sr. No. Phytochemicals Petroleum ether
(mg/mL, Mean ± SD)

Benzene
(mg/mL, Mean ± SD)

Ethyl acetate
(mg/mL, Mean ± SD)

Ethanol
(mg/mL, Mean ± SD)

Water
(mg/mL, Mean ± SD)

1 Alkaloids 0.44 ± 0.009 0.33 ± 0.025 0.46 ± 0.05 0.42 ± 0.08 1.18 ± 0.01
2 Carbohydrates 2.22 ± 0.02 0.14 ± 0.02 2.76 ± 0.11 2.45 ± 0.12 1.23 ± 0.06
3 Proteins 0.007 ± 0.002 0.077 ± 0.002 0.036 ± 0.005 0.17 ± 0.015 0.30 ± 0.03
4 Steroids 1.060 ± 0.01 0.123 ± 0.025 1.07 ± 0.015 1.08 ± 0.009 0.94 ± 0.045
5 Flavonoids 0.98 ± 0.009 0.88 ± 0.02 1.36 ± 0.11 1.06 ± 0.02 1.89 ± 0.065
6 Saponins 0.22 ± 0.02 0.95 ± 0.035 0.85 ± 0.055 0.86 ± 0.02 0.84 ± 0.04
7 Tannins 1.740 ± 0.03 0.67 ± 0.015 1.60 ± 0.05 2.66 ± 0.025 6.30 ± 0.45
8 Phenols 0.45 ± 0.01 0.30 ± 0.015 0.16 ± 0.015 0.26 ± 0.02 0.67 ± 0.025

Each value given as mean ± SD (n=3)

Table 3: Antimicrobial activity of extract of D. muricata

Microorganism Petroleum ether 
ZOI (mm) ± SD)

Benzene
ZOI (mm) ± SD)

Ethyl acetate
ZOI (mm) ± SD)

Ethanol
ZOI (mm) ± SD)

Water
ZOI (mm) ± SD)

Control  
(mm) ± SD)

S. agalactiae 11.33 ± 0.2 10.66 ± 0.57 13.56 ± 0.11 10.76 ± 0.15 11.4 ± 0.2 14.3 ± 0.2
K.pneumoniae 11.23 ± 0.28 10.73 ± 0.25 13.33 ± 0.57 11.40 ± 0.2 11.63 ± 0.25 15.37 ± 0.21
E. coli 10.63 ± 0.15 10.66 ± 0.32 11.50 ± 0.1 10.86 ± 0.55 11.40 ± 1.04 17.6 ± 0.44
S. pyogenes 10.76 ± 0.05 11.2 ± 0.6 14.0 ± 0.1 10.46 ± 0.57 10.50 ± 0.1 14.7 ± 0.2
M. phaseolina 11.03 ± 0.41 10.33 ± 0.57 11.66 ± 0.56 10.63 ± 0.25 11.03 ± 0.2 15.7 ± 0.27
C. albicans 10.70 ± 0.26 10.26 ± 0.15 12.20 ± 0.26 11.06 ± 0.23 10.43 ± 0.2 16.3 ± 0.25

Each value given as mean ± SD (n=5)
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ZOI- 10.46 ± 0.57 mm as compared to control (ZOI- 14.7 ± 0.2 
mm) (Table 3 & Figure 1). 

The antimicrobial potential of D. muricata against 
Macrophomina phaseolina revealed the highest potential with 
ethyl acetate extract (ZOI-11.66 ± 0.56 mm) followed by water 
extract (ZOI-11.03 ± 0.2 mm) petroleum ether (ZOI- 11.03 ± 
0.41 mm) and ethanol extract (ZOI- 10.63 ± 0.25 mm) while 
benzene extract exhibits minimum antimicrobial potential 

with ZOI- 10.33 ± 0.57 mm as compared to control (ZOI- 15.7 
± 0.27 mm). The ethyl acetate extract revealed the maximum 
antimicrobial extract against C. albicans (ZOI- 12.20 ± 0.26 
mm), followed by ethanol extract (ZOI- 11.06 ± 0.23 mm), 
petroleum ether extract (ZOI- 10.70 ± 0.26 mm), water extract 
(ZOI- 10.43 ± 0.2 mm) while benzene extract showed minimum 
antimicrobial potential (ZOI- 10.26 ± 0.15 mm) as compared 
to control (ZOI- 16.3 ± 0.25 mm) (Table 3, Figure 1 and 2). 
GC-MS Analysis of ethyl acetate extract of D. muricata
GC-MS analysis of ethyl acetate extract of D. muricata is 
shown in Figure 3 and Table 4. GC-MS study of ethyl acetate 
extract of D. muricata showed 20 constituents in abundant 
quantity. The highest abundance of phytyl tetradecanoate 
followed by phytol has been observed, as shown in Figure 3. 

DISCUSSION
In recent times, the demand of plants that have medicinal and 
therapeutic value has dramatically increased. The qualitative 
estimation of petroleum ether extracts of D. muricata revealed 
the existence of carbohydrates, steroids, cardiac glycosides, 
amino acids, glycosides, coumarin, alkaloids, tannin 
polyphenol, proteins, and flavonoids. Usmani et al. discovered 
the existence of flavonoids and phenolics in D. muricata.9 
Another phytochemical analysis study by Elgailani discovered 
the presence of alkaloids, saponin and flavonoids content in 
leaves and branches, while tannin was devoid in stems and 
present in the leaves.18 Sharma et al. revealed the occurrence 
of soluble sugars in roots, starch, lipids and protein in leaves 
while phenols in roots of D. muricata.10 

Figure 1: Antimicrobial activity of ethyl acetate extract of D. muricata

Figure 2: Antimicrobial activity of petroleum ether extract of D. 
muricata

Table 4: GC-MS Analysis of ethyl acetate extract of D. muricata

S.No. Rt (min) Area (Ab*s) Area% Name of compounds
1 15.192 330831 1.09 Cyclohexadecane
2 15.640 1279396 4.22 Neophytadiene
3 17.238 669366 1.56 1-Hexadecanol
4 18.365 2369113 7.81 Phytol
5 18.885 354016 1.17 2-Methyltetracosane
6 19.098 361418 1.19 1-Nonadecene
7 23.189 348567 1.15 Tetratetracontane
8 24.009 761285 2.51 Squalene
9 24.411 332436 1.10 alpha-Tocospiro B
10 24.596 546017 1.80 Tetracontane
11 26.022 696208 2.30 Tetratriacontane
12 26.392 1084731 3.58 Vitamin E
13 26.736 741330 2.45 alpha-Tocopherol acetate
14 28.192 308133 1.02 2-Nonadecanone
15 28.358 1137882 3.75 Chondrillasterol
16 31.278 7882740 26.00 Phytyl tetradecanoate
17 34.914 1968989 6.49 1-Eicosanol

18 35.219 392251 1.29 Isopropyl 9,12,15- 
octadecatrienoate

19 35.375 328382 1.08 10-(2-hexylcyclopropyl) 
decanoic acid

Figure 3: GC-MS Analysis of ethyl acetate extract of D. muricata
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Mathad and Mety revealed the antibacterial potential of 
chloroform, petroleum ether, ethanol and aqueous extracts 
of the D. muricata against K. pneumonia, S. aureus, E. coli, 
V. cholerae and S. typhi.7 Jain et al. also observes similar 
results and found 0.781 mg/mL MIC in D. muricata extracts 
against P. aeruginosa represents the presence of antimicrobial 
activity in the D. muricata plants.19 In another study the leaf 
extract showed maximum antimicrobial potential against F. 
oxysporum and E. coli.10 Petroleum ether, chloroform, ethanol 
and purified water extract of D. muricata have exhibited the 
substantial ZOI against the tested pathogen and methanol 
extract of D. muricata shown the maximum antimicrobial 
potential against pathogenic bacteria and fungi.20

The antimicrobial activities of ethyl acetate extract of 
D. muricata is due to the phytochemical present in it. D. 
muricata shows antioxidant and anticancer activity due to 
cyclohexadecane.21, 22 Neophytadiene is reported to possess 
antibacterial activity.23 Recent study exhibit anxiolytic, 
cytotoxic, metabolism-modulating, antioxidant, apoptosis-
inducing, autophagy, antinociceptive, immune-modulating, 
anti-inflammatory, and antimicrobial effects with phytol.24 
2-methyltetracosane is a free radical scavenger and exhibits 
antioxidant potential.25

CONCLUSION
The present study showed that D. muricata leaf extract 
contained chemical compounds of therapeutic importance. 
The ethyl acetate extract of D. muricata leaf exhibited good 
antifungal and antimicrobial potential, which may arise due 
to promising antimicrobial compounds. The GC-MS analysis 
of D. muricata leaf ethyl acetate fraction shows the presence 
of bioactive compounds that show pharmacological potential. 
The bioactive compounds can be isolated from the ethyl acetate 
of D. muricata leaf. 
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