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ABSTRACT

Elytranthe parasitica, popularly known as Macrosolen parasiticus, is a hemiparasitic mistletoe species in India. It 
has been traditionally used in veterinary medicine. The main objective of this research is to examine its chemical 
constituents, and in vitro antibacterial, and cytotoxic activities. The qualitative screening of phytoconstituents revealed 
the existence of tannins, phenols, glycosides, flavonols, sterols, saponins, terpenoids, carbohydrates, fixed oil, and fats. 
Gas Chromatography-Mass Spectroscopy screening of stem methanol extract showed the appearance of 11 bioactive 
phytoconstituents. Octadecenoic acid,4-hydroxybutyl ester (22.95%); 2H-1-Benzopyran-7-ol, 3,4-dihydro-5-methoxy-
2-phenyl- (21.90%); Oleic acid (14.18%); and 9-Hexadecenoic acid (10.59%) were the major identified compounds. 
The methanolic stem extract exhibited considerable antibacterial activity and showed a good inhibition zone against 
Xanthomonas campestris (19.83 ± 44 mm) followed by Salmonella typhi (15.50 ± 0.28 mm) and Enterococcus faecalis 
(15.50 ± 0.28 mm) and the minimum inhibition zone showed against Escherichia coli (12.66 ± 0.33 mm). The methanolic 
stem extract showed, moderate cytotoxicity on prostate, and pancreatic cancer cell lines at higher concentrations with 
the inhibitory concentration at 50% growth values 372.27 ± 22.07 µg/mL and 443.33 ± 17.85 µg/mL, respectively, but 
it has no cytotoxic effects on normal mouse embryo fibroblast cells (MEF-L239).

1. INTRODUCTION

Mistletoe, a common name used generally for woody shoot parasites, 
belongs to the order Santalales, it includes Loranthaceae, Santalaceae, 
and Misodendraceae families [1]. Historically, the word mistletoe 
originated from the Celtic word which means “all-heal” and it was 
used to treat several ailments [2]. There are more than 1500 species of 
mistletoe documented globally [3]. They have been widely utilized in 
ethno medicine for a variety of purposes, including antihypertensive, 
anticancer, antispasmodic, and antidiabetic, as well as therapy for 
epilepsy, headache, infertility, menopausal syndrome, and rheumatism. 
Due to its many traditional uses, mistletoe has been referred to as “an 
all-purpose herb” [4]. In northern America, mistletoe was used as an 
abortifacient, by veterinarians and formers for “clearing cattle” [5]. 
Mistletoe is used to treat a wide range of stomach issues in Africa, 
including diarrhea, diabetes, schizophrenia, and hypertension. In 
addition, it was utilized to strengthen the immunological system. 
Similarly, Argentina and ancient Greeks used these mistletoes to 
treat menstrual and spleen ailments. In Japanese traditional medicine, 
mistletoe (Taxillus kaempferi) was used as a remedy for hypotension, 
while some other members of mistletoes (Loranthus parasiticus, 
Loranthus yadoriki, and Viscus coloratum) were used in folk Chinese 
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medicine to treat hypertension, rheumatic pain, and spasms of heart 
and locally to treat frostbite. In India, tea is prepared from mistletoe 
tree leaves and is traditionally used to treat diabetes [6].

Medicinal plants may constitute a reservoir of new bioactive compounds 
which seem to be new antimicrobial compounds such compounds are 
yet to be discovered. To defend themselves against a broad range of 
pathogens, plants are known to generate a variety of chemicals [7]. The 
emergence and spread of antimicrobial resistance in microorganisms 
need greater efforts in the discovery of novel antibiotics. Even though 
several plants with antimicrobial properties have been found, many 
remain unidentified. Many plants are being used as antibacterial or 
fungicidal agents [8]. Wound healing is an important biological process 
for preventing infections [9]. Over time, the search for new biological 
agents to treat wound infections has attracted interest. There have been 
numerous studies on the antibacterial activities of medicinal plants on 
pathogenic bacterial strains that cause skin infections [10].

Elytranthe parasitica (L.) Danser is a hemiparasitic shrub popularly 
known as Macrosolen parasiticus and belongs to the Loranthaceae 
family [11]. In Karnataka, known as Bandanekke or Baranike, it has 
been used in traditional veterinary treatment and as a leaf paste to 
eradicate ticks [12]. It grows extensively in the Western Ghats regions 
of India [13]. The previous studies on E. parasitica have suggested 
that it has antioxidant properties [14,15] and cytotoxic properties 
against different cancer cell lines [16-19]. However, the antibacterial 
and anticancer properties of this plant on prostate and pancreatic 
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cancer cell lines have not been investigated. Hence, an attempt was 
made to check its phytochemical constituents, antibacterial potential, 
and cytotoxic activity against prostate and pancreatic cancer cells.

2. MATERIALS AND METHODS

2.1. Plant Samples Collection and Identification
The fresh stem samples of E. parasitica (L.) Danser were collected 
from the Western Ghats region of Karnataka, India. The taxonomical 
identification of the test plant was done using the Flora (Gamble, 
1935), and a voucher specimen is deposited with a sample code (KU/
AB/RN/KPS-001).

2.2. Preparation of Plant Samples and Extraction
The collected plant samples were washed under running tap water, 
shade dried for about 25-28  days, and mechanically pulverized. 
The powdered samples were subjected to Soxhlet extraction, with 
petroleum ether, chloroform, and methanol solvents. All the obtained 
crude extracts were concentrated in a rotary flash evaporator with 
reduced pressure and controlled temperature. Stored at 4°C in airtight 
glass vials.

2.3. Preliminary Phytochemical Profiling
Preliminary profiling of phytochemicals to identify the variety of 
phytoconstituents, which includes, tannins, alkaloids, saponins, 
flavonoids, phenols, steroids, and glycosides using standard 
methods [20,21].

2.4. Gas chromatography and Mass Spectroscopic Profiling
Gas chromatography and mass spectroscopic profiling of the 
methanolic stem extracts of E. parasitica was performed using the 
equipment Thermo GC-Trace Ultra Version: 5.0, Thermo MS DSQ 
II. The equipment has DB 35 – MS Capillary Standard non-polar 
column with 30 mm  ×  0.25 mm ID  ×  0.25 μm film dimensions. The 
carrier gas used is helium, and the flow detector’s temperature was 
set at 250°C with a flow rate of 1.0 mL/min. The temperature of the 
oven was programmed as follows: 60°C for 15 min, then gradually 
increased to 280°C at 3 min. The components of extract and fractions 
were identified based on the spectra of the unidentified constituent 
matched with the spectra of the identified component stored in the 
National Institute Standard and Technology-based Automated mass 
spectral deconvolution and identification software V 2.69 software. 
The name, retention time, percentage area, and molecular weight of 
the constituents of the test sample were determined.

2.5. Antibacterial Activity
The agar well diffusion method was used to test the methanolic 
stem extract of E. parasitica for its antibacterial activities. The 
crude methanolic extract (10  mg) was dissolved in 1000 μL of 
dimethyl sulfoxide (DMSO) and diluted to 100, 50, and 25% 
concentrations. 20 μL of the extract was poured into each well of 
the agar plate. Triplicates of the test were performed. Amoxicillin 
and DMSO, respectively, were employed as positive and negative 
controls. The test bacterial strains included five human pathogenic 
bacterial strains which include Escherichia coli (MTCC-1599); 
Klebsiella pneumonia (MTCC-7028); Staphylococcus aureus 
(MTCC-4734); Salmonella typhi (MTCC-734); and Enterococcus 
faecallis (MTCC 439) and one plant pathogenic bacterial strain 
Xanthomonas campestris (MTCC-228). The plates were inoculated 

and incubated at 35–37°C overnight to determine the inhibition 
zone [22].

2.6. Cytotoxic Activity
2.6.1. Culturing of cell lines
Prostate and pancreatic cancer cell lines were purchased from 
National Center for Cell Science, Pune, India. In tissue culture 
flasks, the cells were subcultured in Dulbecco Modified Eagle 
Medium with 10% fetal bovine serum, 1% penicillin-streptomycin, 
and 1% non-essential amino acids. The flasks were, then, incubated 
in a condition with 95% humidity and a 5% carbon dioxide incubator. 
After trypsinization, the cells were counted and the viability of the 
cells was determined. To perform, an 3-(4, 5-dimethylthiazol-2-yl)-
2,5-diphenyl tetrazolium bromide (MTT) test, a known quantity of 
cells (20,000 cells per well in 200 μL cell suspension), was placed 
onto 96-well plates.

2.6.2. Treatment groups
Prostate and pancreatic cancer cells were treated with methanolic 
stem extract of E. parasitica. Before the experiment, the preferred 
concentrations of test samples were prepared in DMSO. The reactant 
mixtures were diluted with medium, and cells were treated with various 
concentration ranges (31.25–500 µg/mL) of the extract and incubated 
for 24 h. The effect of induced was compared with a standard drug used, 
namely, curcumin. The study has established the following test groups. 
Negative control: Cancer cells only; Positive control: Cancer cells + 
curcumin (10 µM); and Treatment group: Cancer cells + methanolic 
extracts. The same treatment group was used for the normal cell lines 
MEF-L239 (mice embryo fibroblast).

2.6.3. MTT cell viability assay
After 24  h of incubation, remove the plates from the incubator, 
discard the used medium, and then add the MTT reagent at a final 
level of 0.5  mg/mL of the overall amount. Plates should be placed 
back in the incubator and incubated for 3  h. Following incubation, 
100 μL of DMSO solution was added to solubilize the formazan that 
had been generated. The suspension was placed on a gyratory shaker 
for 5 min; then, the absorbance was measured at 570 nm and 630 nm 
by an Enzyme-Linked Immunosorbent Assay reader. The inhibitory 
concentration at 50% growth (IC50) was determined.

3. RESULTS

3.1. Extracts Yield of E. parasitica Stem with Different Solvents
The obtained extracts yield of E. parasitica stem using petroleum 
ether, chloroform, and methanol were 18.24 g, 21.52 g, and 58.46 g, 
(weight), respectively, concerning the shade-dried plant material of 
about 750 g.

3.2. Preliminary Qualitative Screening of Phytoconstituents
The qualitative screening of secondary metabolites using different 
solvent extracts revealed the presence of a variety of phytoconstituents 
[Table 1]. The methanolic stem extract shows the existence of 
tannins, phenols, glycosides, flavonols, sterols, saponins, terpenoids, 
carbohydrates, oil, and fats. Whereas, the presence of glycosides, 
terpenoids, and sterols was detected in chloroform extract. Petroleum 
ether extracts reveal the presence of glycosides and sterols. 
Methanolic extracts revealed the occurrence of a maximum number 
of phytoconstituents. Hence, we used methanolic extract for further 
pharmacological research.
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3.3. Quantitative Gas Chromatography-Mass Spectroscopy 
(GC-MS) Profiling of Stem Methanol Extract of E. parasitica
GC-MS profiling of the stem methanolic extract of E. parasitica reveals 
the presence of eleven bioactive chemical constituents [Figure 1]. The 
name, retention time, percentage area, molecular weight, molecular 
formula, and properties of the phytoconstituents are represented 
in Table  2. The identified compounds include Octadecenoic acid,4-
hydroxybutyl ester (22.95%); 2H-1-Benzopyran-7-ol, 3,4-dihydro-5-
methoxy-2-phenyl-  (21.90%); Oleic acid (14.18%); 9-Hexadecenoic 
acid (10.59%); Hexadecanoic acid, 2,3-dihydroxypropyl ester (8.15%); 
Z-8-Methyl-9-tetradecenoic acid (8.05%); β-D-Glucopyranose, 
1,6-anhydro-(6.54%); n-Hexadecanoic acid (2.86%); 1-Nitro-beta-d-
arabinofuranose, tetraacetate (1.87%); Pentadecanoic acid (1.62%); 
and Ethyl iso-allocholate (1.20%).

3.4. Antibacterial Screening of Stem Methanolic Extract of 
E. parasitica against Selected Bacterial Pathogens
The antibacterial activity of E. parasitica (L.) Danser. methanolic stem 
extract against selected bacterial pathogens exhibited a concentration-
dependent zone of inhibition. The methanolic stem extract exhibited 
considerable antibacterial activity and showed a maximum inhibition 
zone of 19.83 ± 0.44 mm against X. campestris followed by S. Typhi 
(15.50±0.28 mm) and E. faecallis (15.50±0.28 mm) and the minimum 
inhibition zone against E. coli (12.66 ± 0.33 mm). The results of the 
experiment were triple-checked, and they were presented as mean 

± standard error of the mean. The inhibition zone is measured in 
millimeters [Table 3 and Figure 2].

3.5. Effect of E. parasitica Methanolic Stem Extracts on 
Prostate Cancer Cell Lines (PC-3) and Pancreatic Cancer Cell 
Line (PANC-1) Cancer Cells
In vitro cytotoxic effect of E. parasitica, methanolic stem extract 
was evaluated against human prostate and pancreatic cancer cells 
using MTT assay, at various concentrations (31.25, 62.5, 125, 250, 
and 500 µg/mL) and 24 h of incubation time. The results of the MTT 
assay revealed dose-dependent cytotoxic activity on both the cancer 
cells, but to a different extent. The methanolic stem extract showed 
more cytotoxic activity against PC-3 cancer cell lines when compared 
with the PANC-1 cancer cells and it exhibited no cytotoxic activity 
against normal cell lines (MEF-L929 mice embryo blast) [Table 4 and 
Figure 3]. The results of the cytotoxic effects of methanolic stem extract 
are comparable to those of conventional chemotherapic drugs like 
curcumin, which is frequently used to treat cancer. The IC50 values of 
methanolic stem extracts against PC-3 and PANC-1 cell lines are 372.27 
± 22.07 µg/mL and 443.33 ± 17.85 µg/mL at higher concentrations.

4. DISCUSSION

The present investigations on qualitative analysis of phytoconstituents 
of E. parasitica revealed the presence of various secondary metabolites 

Table 1: Preliminary qualitative screening of phytoconstituents of Elytranthe parasitica stem extracts.

Secondary metabolites Name of the test Petroleum ether Chloroform Methanol

Alkaloids Mayer’s test − − −

Wagner’s test − − −

Tannin and Phenolic compounds Ferric chloride test − − +

Gelatin test − − +

Lead acetate − − −

Salkowski’s Test − − +

Glycosides Keller‑killiani’s test  + + +

Legal’s test + + +

Flavonoids Ferric chloride test − − +

Shinoda test − − +

Sterols Libermann Burchard’s Test + + +

Saponins Foam test − − +

Terpenoids Libermann Burchard’s Test − + +

Carbohydrates Benedict’s Test − − +

Fehling’s Test − − +

Fixed oils and fats. Saponification Test − − +
−: Negative result; +: Positive results

Figure 1: GC-MS chromatogram of methanolic stem extracts of Elytranthe parasitica.

(L.) Danser 2023;11(3):238-244 240



in different solvent extracts [Table  1]. The biological effects of 
medicinal plants, such as their anti-microbial, hypoglycemic, anti-
diabetic, antioxidant, anti-inflammatory, anti-carcinogenic, anti-
malarial, anti-cholinergic, and anti-leprosy properties, are greatly 
influenced by these secondary metabolites [23]. Phenolic compounds 
are the main bioactive elements, involved in antioxidant activity 
through removing free radicals, boosting the immune system, 

controlling gene expression, and having antimicrobial effects [24]. 
Tannins are essential in various biological functions, due to their 
anti-inflammatory, cardiovascular-protective, and antibacterial 
effects [25,26]. Wang et al. have reported that flavonoids have been 
utilized for diabetes, antimicrobial benefits, anti-inflammation, and 
anti-aging medications [27]. Besides, saponins act as hypotensive, 
cardiac depressive, cardiotonic, and hemolytic actions in addition to 

Figure 2: Antibacterial activity of the stem methanolic extract of E. parasitica against selected pathogenic bacterial strains.

Table 2: List of identified phytochemicals in methanolic stem extract of Elytranthe parasitica (L.) Danser by GC‑MS analysis.

Retention time Average 
percentage

Chemical compound present Molecular 
formula

Molecular 
weight

Properties

8.42 1.87 1‑Nitro‑beta‑d‑arabinofuranose, 
tetraacetate

C13H17NO11 363.27 No significant report.

14.07 1.20 Ethyl iso‑allocholate C26H44O5 436.6 Antimicrobial, diuretic, anti‑inflammatory, 
antiasthma.

14.71 6.54 β‑D‑Glucopyranose, 1,6‑anhydro‑ C6H10O5 162.14 Anti‑bacterial and antioxidant activity.

20.97 2.86 n‑Hexadecanoic acid C16H32O2 256.42 Antioxidant, hypocholesterolemic, 
nematicidal, pesticide, hemolytic, 
antiandrogenic, hemolytic, 5‑alpha reductase 
inhibitor, anti‑inflammatory activity.

22.84 22.95 Octadecenoic acid, 
4‑hydroxybutyl ester

C22H44O3 356.6 No significant report

22.94 3.61 Oleic acid C18H34O2 282.5 Antimicrobial, antioxidant, and apoptotic 
activity.

23.65 10.59 9‑Hexadecenoic acid C16H30O2 254.41 Anti‑inflammatory protective effects on 
hepatic steatosis and insulin signaling in 
murine.

23.98 1.62 Pentadecanoic acid C15H30O2 242.4 Antimicrobial.

28.83 8.15 Hexadecanoic acid, 
2,3‑dihydroxypropyl ester

C19H38O4 330.5 Palmitate‑induced inflammatory effect on 
microphage

29.24 21.90 2H‑1‑Benzopyran‑7‑ol, 
3,4‑dihydro‑5‑methoxy‑2‑phenyl‑

C16H16O3 256.30 Anti‑inflammatory, anti‑allergic agent. 

31.43 2.35 Z‑8‑Methyl‑9‑tetradecenoic acid C15H28O2 240.38 No significant report.

32.86 2.73 Oleic acid C18H34O2 282.5 Antimicrobial, antioxidant apoptotic activity.

33.10 0.98 Z‑8‑Methyl‑9‑tetradecenoic acid C15H28O2 240.38 No significant report.

34.46 1.54 Z‑8‑Methyl‑9‑tetradecenoic acid C15H28O2 240.38 No significant report.

36.29 1.49 Z‑8‑Methyl‑9‑tetradecenoic acid C15H28O2 240.38 No significant report.

38.67 1.69 Z‑8‑Methyl‑9‑tetradecenoic acid C15H28O2 240.38 No significant report.

41.68 7.84 Oleic acid C18H34O2 282.50 Antimicrobial, antioxidant, and apoptotic 
activity.

GC‑MS: Gas Chromatography‑Mass Spectroscopy.
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Table 3: Antibacterial activity of the stem methanolic extract of Elytranthe parasitica (L.) Danser against selected pathogenic bacterial strains.

S. No. Name of the bacterial strains Inhibition zone in mm (Mean±Standard Error of Mean)

Concentration in percentage Standard (Amoxylin) Control (Dimethyl sulfoxide)

100% 50% 25%

1. Escherichia coli 12.66±0.33 9.50±0.28 8.16±0.16 20.33±0.88 00

2. Staphylococcus aureus 14.16±0.44 8.33±0.33 6.50±0.28 26.00±0.57 00

3. Salmonella typhi 15.50±0.28 9.00±0.57 6.83±0.16 24.66±0.66 00

4. Klebsiella pneumonia 13.16±0.44 11.33±0.33 7.83±0.16 15.50±0.28 00

5. Enterococcus faecallis 15.50±0.28 12.83±0.44 6.66±0.33 22.66±0.33 00

6. Xanthomonas campestris 19.83±0.44 13.50±0.28 11.66±0.33 24.16±0.60 00

Table 4: Cytotoxicity of Elytranthe parasitica methanolic stem extracts against prostate and pancreatic cancer cell lines.

S. No. Concentration 
(µg/mL)

PC‑3 cell lines (Mean±Standard Error of Mean) PANC‑1 cell lines (Mean±Standard Error of Mean)

% of cell viability IC50 value (µg/mL) Standard 
(curcumin 10 µM)  
% of cell viability

% of cell viability IC50 value (µg/mL) Standard  
(curcumin 10 µM) % 

of cell viability

1. Untreated 100±0.00
372.27±22.07 47.95±0.36

100±0.00
443.33±17.85 49.03±0.242. 31.25 88.57±0.24 95.51±1.59

3. 62.5 78.29±2.36 85.32±1.20

4. 125 67.35±0.75 76.16±0.27

5. 250 58.99±0.46 61.82±0.34

6. 500 40.17±3.03 48.30±2.18
PC‑3: Prostate cancer cell lines, PANC‑1: Pancreatic cancer cell line

Figure 3: Cytotoxicity of Elytranthe parasitica methanol stem extracts 
against PC-3 and PANC-1 cells. PC-3: Prostate cancer cell lines and 

PANC-1: Pancreatic cancer cell line.

having anti-inflammatory, antibacterial, antidote, antifungal, anti-
yeast, and antifeedant activities [28].

Plants are the main source of many effective medications. Studies on 
phytochemicals are developing and accurately certified on a regular 
basis. For bioprospecting for plant bioactive chemicals, GCMS has 
been demonstrated to be a useful instrument [29]. The identified 
phytoconstituents in stem methanolic extract, which is responsible for 
their widespread usage in medical help, include ethyl iso-allocholate 
reported to possess antimicrobial, diuretic, anti-inflammatory, and 
antiasthma activities [30]. β-D-Glucopyranose, 1,6-anhydro-  shows 
antibacterial, and antioxidant activity [31].

The remaining phytoconstituents examined were as follows: 
n-Hexadecanoic acid is reported to have antioxidant, 

hypocholesterolemic, nematicidal, pesticidal, hemolytic, 5-alpha 
reductase inhibitor, anti-androgenic, hemolytic [32], and anti-
inflammatory activity [33]. The compound oleic acid was 
recognized to have a number of biological activities, including 
antimicrobial [34], antioxidant [35], and apoptotic activity [36]. 
Pentadecanoic acid a phytochemical compound also found in Aegle 
marmelos possesses antimicrobial properties [37]. Hexadecanoic acid, 
2,3-dihydroxypropyl ester shows a palmitate-induced inflammatory 
effect on microphage [38], and it is also used in food additives and 
cosmetics as an emollient [39]. Another major bioactive compound 
2H-1-Benzopyran-7-ol, 3,4-dihydro-5-methoxy-2-phenyl-  possesses 
an anti-inflammatory [40] and anti-allergic agent [41]. The properties 
of some identified phytoconstituents were not yet identified and 
reported in Table 1.

Nowadays, many pathogenic bacteria that cause different diseases 
have developed resistance to a number of pharmaceutical drugs. 
Thus, scientists are looking at the medicinal properties of traditional 
plants. There are numerous reports on the antibacterial properties of 
plants [42-45]. Similarly, in the present investigation, the methanolic 
extract of E. parasitica was tested against selected human and plant 
pathogenic bacterial strains to check its antibacterial potential. The 
results of antibacterial activity showed that concentration depending 
the inhibition zone in all tested bacterial strains. The identified 
phytoconstituents such as ethyl iso-allocholate; β-D-glucopyranose, 
1,6-anhydro-; oleic acid; and pentadecanoic acid by GC-MS screening 
are previously reported to have antimicrobial properties [Table  2]. 
Likewise, several mistletoe extracts have been documented to possess 
antimicrobial qualities [45-52]. These findings demonstrate that the 
methanolic stem extract E. parasitica significantly inhibits the growth 
of the tested bacterial strains.

The methanolic stem extract of E. parasitica showed moderate 
cytotoxicity against prostate (PC3) and pancreatic (PANC-1) cancer 
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cell lines [Table 4 and Figure 2]. It has been previously reported to have 
cytotoxic activities against different cancer cell lines [16-19]. The results 
of the MTT assay revealed, dose-dependent cytotoxic activity on both the 
cancer cell lines, but to a varying extent. Major recognized compounds in 
GC-MS analysis have anticancer properties [Table 2]. E. parasitica has 
been previously reported that has anti-oxidant activity [14,15], whereas 
plants with anti‑oxidant activity also showed anticancer properties by 
inhibiting the proliferation of multiple human cancer cells [17]. Mistletoes 
were found to have excellent track records in the treatment of cancer [53].

Stem methanol extract of E. parasitica prevented the development of the 
prostate (PC3) and pancreatic (PANC-1) cancer cell lines in vitro, but 
it had no impact on the growth of mouse embryo fibroblast cell lines 
(MEF-L929). These selective effects are influenced by variations in the 
incubation periods and concentrations. Each extract’s concentration was 
measured in duplicate by serial dilution at different concentrations (31.25–
500 µg/mL). The methanolic stem extract, at a dosage of 500 µg/mL, had 
the greatest impact on growth inhibition among all five concentrations.

5. CONCLUSIONS

The findings of the current investigation showed that E. parasitica contains 
a wide variety of phytochemical constituents. The GC-MS screening of the 
stem methanolic extract showed 11 identified bioactive phytoconstituents, 
based on mass spectrum, retention time, molecular weight, and peak 
area. Octadecenoic acid, 4-hydroxybutyl ester (22.95%), and 2H-1-
Benzopyran-7-ol, 3,4-dihydro-5-methoxy-2-phenyl-  (21.90%) were 
the major identified compounds. The stem methanolic extracts showed 
considerable antibacterial efficacy against the examined human and plant 
pathogenic bacterial strains. It also showed moderate cytotoxicity on both 
prostate and pancreatic cancer cell lines at higher concentrations, but it 
did not show any cytotoxicity toward normal mice embryo fibroblast cell 
lines. However, further isolation of individual bioactive phytoconstituents 
and subject to their antimicrobial and cytotoxic activities are required to 
prove the real medicinal potential of the test plant E. parasitica.

6. ACKNOWLEDGMENT

Authors are grateful to the Dept. Botany, Kuvempu University for 
providing the laboratory facility for conducting research activities, and 
also grateful to IIT SAIF Bombay, for providing the facility for GCMS 
analysis, and authors are also thankful to Stellixir Biotech Pvt. Ltd, 
Bengaluru, for providing the facility for cytotoxic activities.

7. AUTHORS’ CONTRIBUTIONS

All authors made substantial contributions to conception and design, 
acquisition of data, or analysis and interpretation of data; took part in 
drafting the article or revising it critically for important intellectual 
content; agreed to submit to the current journal; gave final approval 
of the version to be published; and agreed to be accountable for all 
aspects of the work. All the authors are eligible to be an author as 
per the International Committee of Medical Journal Editors (ICMJE) 
requirements/guidelines.

8. FUNDING

There is no funding to report.

9. CONFLICTS OF INTEREST

The authors report no financial or any other conflicts of interest in this 
work.

10. ETHICAL APPROVALS

This study does not involve experiments on animals or human subjects.

11. DATA AVAILABILITY

All data generated and analyzed are included in this research article.

12. PUBLISHER’S NOTE

This journal remains neutral with regard to jurisdictional claims in 
published institutional affiliation.

REFERENCES

1.	 Nickrent DL. Santalales (Including Mistletoes). In: Encyclopedia of 
Life Sciences. Chichester, UK: John Wiley & Sons, Ltd.; 2011.

2.	 Ameer OZ, Salman IM, Quek KJ, Asmawi MZ. Loranthus 
ferrugineus: A  mistletoe from traditional uses to the laboratory 
bench. J Pharmacopuncture 2015;18:7-18.

3.	 Kumal K, Pant DR, Aryal B, Tripathi GR, Joshi GP. Phytochemical 
and antioxidant properties of traditionally used mistletoes in Nepal. 
Sci World 2021;14:83-9.

4.	 Moghadamtousi SZ, Hajrezaei M, Kadir HA, Zandi K. Loranthus 
micranthus Linn: Biological activities and phytochemistry. Evid 
Based Complement Alternat Med 2013;2013:273712.

5.	 Hanzlik PJ, French WO. The pharmacology of Phorodendron 
flavescence (American Mistletoe). J  Pharmacol Exp Ther 
1924;23:269-306.

6.	 Bussing A. Mistletoe: The Genus Viscum. United States: CRC Press; 
2000.

7.	 Ahmad I, Beg AZ. Antimicrobial and phytochemical studies on 
45 Indian medicinal plants against multiple drug-resistant human 
pathogens. J Ethanopharmacol 2001;74:113-23.

8.	 Kumar KN, Saraswathy A, Amerjothy S, Ravishankar B. 
Antimicrobial potential of Helicanthus elastica (Desr.) Danser-A 
less explored Indian mistletoe growing on mango trees. J  Tradit 
Complement Med 2014;4:258-62.

9.	 Gupta N, Jain UK. Prominent wound healing properties of indigenous 
medicines. J Nat Pharm 2010;1:2-13.

10.	 Egamberdieva D, Jabborova D, Babich S, Xalmirzaeva S, 
Salakhiddinov K, Madazimov M. Antimicrobial activities of herbal 
plants from Uzbekistan against human pathogenic microbes. Environ 
Sustain 2021;4:87-94.

11.	 Mathiasen RL, Nickrent DL, Shaw DC, Watson DM. Mistletoes: 
Pathology, systematics, ecology, and management. Plant Dis 
2008;92:988-1006.

12.	 Quattrocchi U. CRC World Dictionary of Medicinal and Poisonous 
Plants: Common Names, Scientific Names, Eponyms, Synonyms, 
and Etymology. Vol. 5. CRC Press; 2012. p. 1-226.

13.	 Bhat GK. Flora of Udupi, Manipal: Manipal Press Limited; 2003. 
p. 548-9.

14.	 Puneetha GK, Mythrashree SR, Thriveni MC, Murali M, 
Jayaramu  SC, Amruthesh KN. Analysis of phytochemicals and 
evaluation of phenolic contents and antioxidant activities of 
Macrosolen parasiticus leaves. J Med Plants Stud 2016;4:119-24.

15.	 Sodde V, Dashora N, Prabhu K, Lobo R. Antioxidant activities of 
methanolic and aqueous extract of Macrosolen parasiticus (L.) 
Danser. Int J Res Ayurveda Pharm 2011;2:207-10.

16.	 Sodde V, Dashora N, Prabhu KS, Lobo R. Evaluation of anticancer 
activity of Macrosolen parasiticus on Ehrlich’s ascites carcinoma 
treated mice. Int J Cancer Res 2011;7:135-43.

17.	 Sodde VK, Lobo R, Kumar N, Maheshwari R, Shreedhara CS. 
Cytotoxic activity of Macrosolen parasitics on the growth of breast 
cancer cell line (MCF-7). Pharmacogn Mag 2015;11:156-60.

243 Sharath and Naika: Journal of Applied Biology & Biotechnology 2023;11(3):238-244



Sharath and Naika:Chemical profiling, in vitro antibacterial, and cytotoxic properties of Elytranthe parasitica

18.	 Kumar N, Biswas S, Shrungeswara AH, Mallik SB, Viji MH, 
Mathew  JE, et al. Pinocembrin enriched fraction of Elytranthe 
parasitica (L.) Danser induces apoptosis in HCT 116 colorectal 
cancer cells. J Infect Chem 2017;23:354-9.

19.	 Kumar N, Biswas S, Mathew AE, Varghese S, Mathew JE, 
Nandakumar K, et al. Pro-apoptotic and cytotoxic effects of 
enriched fraction of Elytranthe parasitica (L.) Danser against 
HepG2 Hepatocellular carcinoma. BMC Complement Alternat Med 
2016;16:1-11.

20.	 Harborne JB. Phytochemical Methods a Guide to Modern Techniques 
of Plant Analysis. 3rd ed. New York: Chapman and Hall Co.; 1998. 
p. 1-302.

21.	 Harborne JB. Phytochemical Methods: A  Guide to Modern 
Techniques of Plant Analysis. London: Chapman and Hall Ltd.; 
1973. p. 49-188.

22.	 Nischitha R, Vasanthkumari MM, Kumaraswamy BE, Shivanna MB. 
Antimicrobial and antioxidant activities and chemical profiling 
of Curvularia tsudae endophytic in Cynodon dactylon (L.) Pers. 3 
Biotech 2020;10:1-22.

23.	 Yadav M, Chatterji S, Gupta SK, Watal G. Preliminary phytochemical 
screening of six medicinal plants used in traditional medicine. Int J 
Pharm Pharm Sci 2014;6:539-42.

24.	 Liu RH. Potential synergy of phytochemicals in cancer prevention: 
Mechanism of action. J Nutr 2004;134:3479S-85.

25.	 Zarin MA, Wan HY, Isha A, Armania N. Antioxidant, antimicrobial and 
cytotoxic potential of condensed tannins from Leucaena leucocephala 
hybrid-Rendang. Food Sci Hum Wellness 2016;5:65-75.

26.	 Prasathkumar M, Raja K, Vasanth K, Khusro A, Sadhasivam  S, 
Sahibzada MU, et al. Phytochemical screening and in vitro 
antibacterial, antioxidant, anti-inflammatory, anti-diabetic, and 
wound healing attributes of Senna auriculata (L.) Roxb. leaves. Arab 
J Chem 2021;14:103345.

27.	 Wang TY, Li Q, Bi KS. Bioactive flavonoids in medicinal plants: 
Structure, activity and biological fate. Asian J Pharm Sci 2018;13:12-23.

28.	 Sparg S, Light ME, Van Staden J. Biological activities and distribution 
of plant saponins. J Ethnopharmcol 2004;94:219-43.

29.	 Chirumamilla P, Dharavath SB, Taduri S. GC-MS profiling and 
antibacterial activity of Solanum khasianum leaf and root extracts. 
Bull Natl Res Cent 2022;46:127.

30.	 Muthulakshmi AR, Mohan VR. GC-MS analysis of bioactive 
components of Feronia elephantum Correa (Rutaceae). J  Appl 
Pharm Sci 2012;2:69-74.

31.	 Igwe OU, Okwu DE. GC-MS evaluation of bioactive compounds 
and antibacterial activity of the oil fraction from the stem bark of 
Brachystegia eurycoma Harms. Int J Chem Sci 2013;11:357-71.

32.	 Kumar PP, Kumaravel S, Lalitha C. Screening of antioxidant activity, 
total phenolics and GC-MS study of Vitex negundo. Afr J Biochem 
Res 2010;4:191-5.

33.	 Aparna V, Dileep KV, Mandal PK, Karthe P, Sadasivan C, Haridas M. 
Anti‐inflammatory property of n‐hexadecanoic acid: Structural 
evidence and kinetic assessment. Chem Biol Drug Des 2012;80:434-9.

34.	 Alabi KA, Lajide L, Owolabi BJ. Biological activity of oleic acid and 
its primary amide: Experimental and computational studies. J Chem 
Soc Nigeria 2018;43:9-18.

35.	 Wei CC, Yen PL, Chang ST, Cheng PL, Lo YC, Liao VH. 
Antioxidative activities of both oleic acid and Camellia tenuifolia 
seed oil are regulated by the transcription factor DAF-16/FOXO in 
Caenorhabditis elegans. PLoS One 2016;11:e0157195.

36.	 Fontana A, Spolaore B, de Laureto PP. The biological activities 
of protein/oleic acid complexes reside in the fatty acid. Biochim 

Biophys Acta 2013;1834:1125-43.
37.	 Mujeeb F, Bajpai P, Pathak N. Phytochemical evaluation, 

antimicrobial activity, and determination of bioactive components 
from leaves of Aegle marmelos. Biomed Res Int 2014;2014:497606.

38.	 Namgaladze D, Lips S, Leiker TJ, Murphy RC, Ekroos K, Ferreiros N, 
et al. Inhibition of macrophage fatty acid β-oxidation exacerbates 
palmitate-induced inflammatory and endoplasmic reticulum stress 
responses. Diabetologia 2014;57:1067-77.

39.	 Available from: https://www.pubchem.ncbi.nlm.nih.gov/compound/
glyceryl-palmitate#section=uses

40.	 Kuo PC, Hung HY, Hwang TL, Du WK, Ku HC, Lee EJ, et al. Anti-
inflammatory Flavan-3-ol-dihydroretrochalcones from Daemonorops 
draco. J Nat Prod 2017;80:783-9.

41.	 Available from: https://www.pubchem.ncbi.nlm.nih.gov/ 
compound/7-Hydroxy 5methoxyflavan#section=patents

42.	 Arora DS, Kaur GJ. Antibacterial activity of some Indian medicinal 
plants. J Nat Med 2007;61:313-7.

43.	 Ghosh A, Das BK, Roy A, Mandal B, Chandra G. Antibacterial 
activity of some medicinal plant extracts. J Nat Med 2008;62:259-62.

44.	 Nigussie D, Davey G, Legesse BA, Fekadu A, Makonnen E. 
Antibacterial activity of methanol extracts of the leaves of three 
medicinal plants against selected bacteria isolated from wounds of 
lymphoedema patients. BMC Complement Med Ther 2021;21:2.

45.	 Puneetha GK, Murali M, Thriveni MC, Amruthesh KN. 
Phytochemical screening, antioxidant and antibacterial properties of 
Taxillus cuneatus (Roth.) Danser-A hemiparasitic angiosperm. Int J 
Curr Microbiol Appl Sci 2014;3:702-11.

46.	 Osadebe PO, Ukwueze SE. A comparative study of the phytochemical 
and anti-microbial properties of the Eastern Nigerian specie of 
African Mistletoe (Loranthus micranthus) sourced from different 
host trees. Bio Res 2004;2:18-23.

47.	 Pattanayak SP, Sunita P. Wound healing, anti-microbial and 
antioxidant potential of Dendrophthoe falcata (Lf) Ettingsh. 
J Ethnopharmcol 2008;120:241-7.

48.	 Ekhaise FO, Ofoezie VG, Enobakhare DA. Antibacterial properties and 
preliminary phytochemical analysis of methanolic extract of mistletoe 
(Tapinanthus bangwensis. Bayero). J Pure Appl Sci 2010;3:65-8.

49.	 Ohikhena FU, Wintola OA, Afolayan AJ. Evaluation of the 
antibacterial and antifungal properties of Phragmanthera capitata 
(Sprengel) Balle (Loranthaceae), a mistletoe growing on rubber 
tree, using the dilution techniques. Scientific World Journal 
2017;2017:9658598.

50.	 Ukwueze SE, Osadebe PO, Ezenobi NO. Bioassay-guided evaluation 
of the antibacterial activity of Loranthus species of the African 
mistletoe. Int J Pharm Biomed Res 2013;4:79-82.

51.	 Hardiyanti RI, Marpaung LA, Adnyana IK, Simanjunta P. Antioxidant 
and antibacterial activities of various extracts of duku’s mistletoe 
leaf (Dendrophthoe Pentandra (L.) Miq) collected from Medan, 
Indonesia. Asian J Pharm Clin Res 2018;11:526-9.

52.	 Kim MY. Antimicrobial activity of Korean camellia mistletoe 
(Korthalsella japonica (Thunb.) Engl.) extracts. J Appl Pharm Sci 
2016;6:226-30.

53.	 Patel S, Panda S. Emerging roles of mistletoes in malignancy 
management. 3 Biotech 2014;4:13-20.

How to cite this article: 
Sharath KP, Naika R. Chemical profiling, in vitro antibacterial, and 
cytotoxic properties of Elytranthe parasitica (L.) Danser – A hemiparasitic 

 
DOI: 10.7324/JABB.2023.111219
Indian mistletoe. J App Biol Biotech. 2023;11(3):238-244.

(L.) Danser 2023;11(3):238-244 244




