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Introduction
Cancer is a leading contributor to the global mortality 
rate, and it is becoming more prevalent in developing 
nations. Cancer currently accounts for one in every six 
deaths worldwide, and this figure is expected to more than 
double by 2030.[1] The WHO predicts that by the year 2040, 
overall, 29.5 million new cancer cases will be diagnosed 
worldwide, resulting in 16.5 million deaths.[2] Cancer 
growth is frequently caused by cell cycle disruptions that 
allow cancer cells to proliferate indefinitely and provide 
apoptosis resistance.[3] Researchers have shown a growing 
interest in estrogen receptor breast cancer cells.[4] 
Moreover, since 2006, no antifungal drug has been derived 
from natural products; instead, all newly developed 
drugs are structurally similar to old azole chemistry.
[5] It is crucial to explore novel compounds that possess 
antimicrobial capabilit ies.[6,7] According to WHO 
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Cancer ranks among the primary causes of death on a global level. Natural products are crucial for both 
cancer therapy and treatment. Traditionally, Tridax procumbens has been used to cure wound infections. The 
present study investigates the isolation, identification, in-vitro antioxidant, antimicrobial, and anticancer 
activities of isolated polysaccharides from T. procumbens L. The polysaccharide (4-deoxy-5-α-D-Rhamnonic 
acid (1→2) β-D-fructofuranosyl (2→1)-β-D-fructofuranosyl (2→1)-2-D-fructofuranoside) was identified 
using modern NMR spectroscopic techniques. In-vitro anticancer activity was assessed against MDA-MB-
249 and MCF-7 using an MTT assay. The IC50 value for polysaccharide was found to be 5.06 μg/mL against 
MCF-7 and that of MDA MB 249 cell lines 15.68 μg/mL. The statistical analysis indicated significance at 
p < 0.05. The polysaccharide showed effective antibacterial activity at MIC 15.5 µg/mL against bacteria 
Staphylococcus aureus and Pseudomonas aeruginosa, respectively. The DPPH antioxidant potential of 
the polysaccharide was found to be outstanding, with an IC50 value of 1.01 µg/mL. It showed statistical 
significance at p <0.05. Therefore, the findings reveal that polysaccharides could be used as therapeutic 
drugs to develop anticancer and antibacterial agents from T. procumbens L.
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A B S T R A C TA R T I C L E  I N F O

Antimicrobial Resistance (AMR), new viral and fungal 
diseases are spreading worldwide; hence, plants have the 
potential to significantly contribute to the development 
of safe and new antibiotics in modern medicine.[8, 9] 
Phytoconstituents such as steroids, f lavonoids, and 
polyphenols play a crucial role in cancer treatment and 
antimicrobial infections. Polysaccharides extracted from 
plants have been proven to have outstanding antitumor 
activity. Fructose-containing polysaccharide effects are 
becoming a current focus of study in cancer treatment, 
most likely due to distinct action methods.[10] Over 
50 carbohydrate-based medications were approved 
as diagnostic tools between 2000-2021, including 
antibacterial, antiparasitic, anticancer, antidiabetic and 
cardiovascular [11], due to their hydraulic nature, high water 
solubility, excellent pharmacokinetics, and low toxicity.
[12] The most active area of research and development 
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for polysaccharides or carbohydrate drugs right now is 
cancer, where several promising therapies are in develop-
ment.[13] Polysaccharides could potentially decrease rectal 
and colon carcinogenesis.[14] Several saccharides are 
also available as antibiotic drugs, such as vancosamine, 
gentamycin, streptomycin, and dihydrostreptomycin.[15] 
Polysaccharides are carbohydrates and play essential 
biological roles in food, pharmaceuticals, etc.[7,16] T. 
procumbens L. herb belongs to the family Asteraceae. For 
its therapeutic potential, this herb has been identified for 
its healing properties in treating gastrointestinal disorders, 
fever, bronchial disorders, wounds, and hair growth.[17] 
Previous research findings have indicated that T. procumbens 
is a source of powerful antioxidant, anticancer, and 
antibacterial secondary metabolites.[18–20] Various extracts 
have been found to have several biological properties. 
Moreover, it has been revealed that polysaccharide’s role in 
medicine is important because of their ability to biodegrade, 
dissolve in water, lack toxicity, and be non-immunogenic.[21] 

A few isolated compounds from T. procumbens L. were 
explored for anticancer potential. Unfortunately, the 
presence of fructose-rich saccharide and its bioactivities 
was reported for the first time in T. procumbens L. 
Therefore, in-vitro antiproliferative, antibacterial, and 
antioxidant activities were evaluated. The outcomes of 
this study include not only the isolation of polysaccharides 
but also the potential to aid in the creation of innovative 
functional foods or herbal products to manage breast cancer 
and antibiotics in humans. Therefore, this study aims to 
isolate a potential anticancer agent from T. procumbens 
L. polysaccharides reduced effective cell viability against 
MCF-7 and MDA-MB-249 cell lines using an MTT assay and 
assessing its antioxidant and antibacterial properties. This 
novel finding adds to the library of polysaccharides and 
reveals promising medicinal uses for the development of 
the pharmaceutical sector.

Materials And Methods

Collection and Identification of Plant Material
The plant material was collected from Ambegaon (BK.), 
Pune, India, from month August to December 2018. The 
plant was identified at the Botanical Survey of India (BSI) 
Pune. The voucher specimen VVI02 was also deposited to 
that institute.

Extraction, Isolation, and Analysis of Methanol 
Extract
The dried powder of the aerial part (300.0 g) of the 
plant was extracted with methanol (3.5 L) by the soxhlet 
extraction method. This process was carried out in 
triplicate. A rotary vacuum evaporator was used to 
complete the evaporation of the solvent until the dryness 
of extract. A rotary vacuum evaporator was used to 
evaporate the solvent until the extract was completely 

dry. The dried extract (61.311 g) was stored in the bottle. 
A crude methanol extract of 46.0 g was loaded onto 
silica gel at a ratio of 1:5. The slurry of silica gel (60-120 
mesh size, ASI to 7661-86-91, Fischer Scientific) in 
packed 100% petroleum was put onto a column CC (4.5 × 
120 cm) (1:40). The initial column was eluted with Then, 
with an increasing percentage of solvents (petroleum 
ether-EtOAc and methanol), a total of 12 major fractions 
(A-K) were obtained. A (0.1492), B (3.0092), C (0.2086), D 
(2.8165), E (2.1836), F (0.1578), G (6.1578), H (1.1653), I 
(3.1072), J (3.202), J’ (2.012), and K (17.326). Fraction Kc 
(8.500 g) was further rechromatographed on CC (4.5× 
120 cm) onto 240.0 g of silica gel. The column was started 
with the solvent pure ethyl acetate, followed by different 
proportions of ethyl acetate: methanol, continuing with a 
gradual rise in methanol percentage. TLC identified kc9 
(1.115) with the solvent system (60:40, MeOH: EtOAc). Rf 
value of 0.35, a dark orange color spot was seen on TLC, and 
a black spot was observed in the presence of anisaldehyde.

Antibacterial Activity

Materials and chemicals
Incubator at 37°C (Klenzone 2019 model no. country), 
sterile tips, various sizes of pipettes, 100 to 1000 µL, 
Vortex mixer, Petri dishes, sterile flasks, 100 to 1000 mL 
(Borosil), sterile nutrient agar, sterile normal saline, sterile 
nutrient bath (Hi Media, Mumbai), sterile nutrient agar, 
DMSO, microplate reader (Readwell Touch-2019), sterile 
96-well plates (polystyrene), sterile Eppendorf tubes 
(polystyrene), UV spectrophotometer (BioEra 2017 India), 
antibiotic streptomycin.

Medium
A nutrient medium was used in this assay. Although the 
recommended Muller Hinton media is required for the 
antibacterial susceptibility assay, nutrient broth media 
had comparable results for the bacteria used in this 
experiment.

Bacterial Strains
The organisms Staphylococcus aureus (NClM5021) and 
Pseudomonas aeruginosa (NCIM5029) were purchased 
from the National Collection of Industrial Microorganisms 
(NICM) for antibacterial activity. 

Broth Microdilution Method
The Minimal Inhibition Concentration (MIC) of poly-
saccharide was determined by two-fold broth micro-
dilution with some changes in procedure as described by 
serial dilution.[22,23] Stock solutions of compounds were 
prepared in a sterile micro-centrifuge. In Eppendorf 
tubes, the compound was dissolved in 1-mg/L of DMSO 
at the final concentration. Using Muller-Hinton broth 
(Hi Media Mumbai), six serial dilutions were prepared 
from stock solutions ranging from 15.5 to 500 μg/mL in 
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96-well microplates. An isolated colony of bacteria was 
transferred into 100 mL of nutrient broth, and the bacterial 
suspension was prepared using aseptic techniques. It 
is incubated overnight at 37°C. Broth suspensions of 
bacterial cultures of Staphylococcus and Pseudomonas 
were ready after 24 hours of incubation. At 500 nm the 
absorbance of the culture broth was recorded. The range 
obtained was between 0.5 to 1.0 (cell density: 1.5 × 
108 CFU/mL) using a UV spectrophotometer (Bio Era 2017, 
India). About 180 µL of these suspensions were injected 
into each well. A control well for growth and sterility was 
examined for every strain. The microplates were incubated 
at 37°C for a whole day.
During the broth microdilution test, 180 μL of each 
bacterial culture in the right growth medium was already 
present in the sterile 96-well microliter plate when 20 μL 
of the twofold serially diluted compounds were introduced. 
Each well’s ultimate capacity was 200 μL. About 180 µL of 
bacterial suspension was loaded into wells, leaving the last 
column for DMSO only as the negative control. One loaded 
with only bacterial suspension and another with bacterial 
suspension and streptomycin drug. The streptomycin was 
also diluted as per the scheme (500–15.5 µg/mL, serial 
dilution). To prevent the culture medium from evaporating 
in the incubator, the top and bottom rows were filled with 
sterile PBS (1X, pH 7.4) solutions at 37°C, the plates were 
incubated. After the incubation, plates were plates were 
analyzed using a microplate reader (Readwell Touch-2019, 
India). The absorbance was taken at 400 nm.
Positive control wells had bacterial suspensions in suitable 
growth media and bacterial suspensions in DMSO at 
concentrations equivalent to the highest level in the 
broth dilution experiment. Pure compound and growth 
medium-filled wells served as negative controls. After the 
addition of the second dose of compounds in fresh media 
at the above-mentioned concentration, the mixture was 
incubated for 24 hours. A triplicate test was performed 
on each MIC measurement.[24] 

In-vitro Antioxidant Activity

DPPH assay
The DPPH assay was performed to determine the 
antioxidant activity of polysaccharides.[25] The detailed 
procedure, with some changes, is described as in previous 
work. Methanol was used to determine 0.1 mM DPPH and 
mixed with solutions of each compound in a volume of 12.5, 
31.5, 62.5, 125, 250, and 500 µg/mL before being built up 
to 3 mL with ethanol. After 30 minutes in the dark and 
mixtures, absorbance at 517 nm was determined using 
a UV spectrophotometer. As our reference, we used 2 mL 
of pure ether and 1-mL of DPPH. By plotting the DPPH 
scavenging, the calibration curve was established using 
gallic acid and ascorbic acid as standards. 
DPPH free radical scavenging rate (%) = (AC-A)/AC×100
The experiment was carried out in triplicate. The IC50 

was determined by the curve of absorbance against the 
concentration of compounds.[24] 

MTT assay

•	 Cell culture
Human breast estrogen-dependent adenocarcinoma cells, 
MCF-7, MDA-MB-249, and doxorubicin (Standard) were in 
Dulbecco’s eagle’s medium Dulbecco’s modified eagle’s 
medium (DMEM) cultured and MEMB medium composed 
of 10% fetal bovine serum (FBS). At a density of 5000 cells 
were placed in 96-well plates, followed by an incubation 
period at 37°C and in an environment of 5% CO2. 

•	 Cell viability (MTT assay)
The endpoint MTT assay was executed according to the 
provided protocols.[26] Doxorubicin, an anticancer drug, 
was used as a reference for MCF-7 and MDA cells. The living 
cells (5 × 103 cells per well) were planted for 24 hours 
in 96-well plates. MTT (5 mg/mL) in each well-received 
20 μL was introduced to each cell before incubation for 
4 hours at 37°C. To dissolve MTT assay crystals, 100 μL of 
DMSO control was mixed in each well. At 37°C, the plates 
were incubated overnight. Each concentration of the 
tested compound was added into microplate wells, and a 
further 24 hours of incubation were continued. With the 
addition of 10 µL of MTT was added to each cell and the 
plates were incubated for 4 hours. Florescent and emission 
excitation were measured at 544 and 570 nm, respectively, 
using 1550-800375C Multiskan SkyHigh. To determine the 
percentage inhibition average absorbance values of the 
tested compound and blank media and medium-containing 
cells. It was determined by using the following formula.

%Cell viability = (B-A) – (C-A)/(B-A)*100

Where A = average absorbance of media, B = average 
absorbance of the media with cells, and C = average 
absorbance of the compound. Based on the percentage 
caused by the compound, the IC50 value was calculated 
based on linear regression analysis.

Statistical Analysis 
The standard deviation values were assessed from a 
minimum of three determinations, and the concentration-
response curve was drawn in Microsoft Office. Using a 
one-way ANOVA in Microsoft Excel, the data was analyzed 
statistically significant difference was considered the level 
below p < 0.05 [24]. 

Results

Identification of Polysaccharide
Polysaccharides, orange syrup, - 6.8 (c, 0.26 DMSO), IR 
(KBr) (Fig. S1), λmax cm-1, displayed bands at 3600 to 
2500 (carboxylic acid and glycoside OH groups), 2950 to 
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2800 (asymmetric and symmetric stretching skeletons of 
CH), 1720 to 1750 (carboxylic acid, stretching vibrations 
of C=O), 1500 to 1250 (C-OH), and 1100 to 1000 (C-O). 
The molecular formula C25H42O21 and molecular weight 
were determined by HR-ESI-MS (positive ion mode), 
Fig. S2. Observed mass 679.0593 [M++H] and calculated 
mass 678.2293 [M+]. The HR-ESI-MS illustrated the 
high-intensity m/z of 621, 487, 441, 335, 249, and 179, 
which confirmed a rhamnose unit, β-D-fructofuranose 
(2→1) linkage. These fragments strongly support the 
confirmation that polysaccharide affords four sugar units.
The 1H-NMR spectrum (Table 1 and Fig. S3) indicates the 
sugar protons in the 3.20 to 4.44 ppm range. The signal 
observed at δ 5.14 ppm indicated the H-1 of the α-D-

rhamnopyranosyl residue. Acid OH proton attributed at 
δ12.0 and methyl group of rhamnose at δ1.23. These data 
suggest that the α-D-rhamnopyranosyl residue attaches 
to carboxylic acid. The presence of sugar protons is in 
the range of δ4.20 to 4.65 ppm for fructofuranose units. 
Spectral data was compared with previously published 
data.[27,28]

In the 13C-NMR (Table 1 and Figs S4-S5) δ 173.8 was 
identified for the acid carbonyl carbon. The δ96.6 C-1 
and δ 92.2 C-5 identified for α-D-rhamnopyranosyl. From 
DEPT and 13C-NMR spectral data, three quaternary carbon 
signals at δ 104.3, 102.1, and 98.4 are identified for three 
fructose units of C-2 of β-(2→1)-D-fructose. δ92.3 for 
C-5 is assigned to the carbon-bearing carboxylic group 
and δ81-83/C-5 is composed of three fructofuranose 
units. According to spectral data, the compound has four 
monosaccharides, a rhamnose, and three fructofuranose 
sugar units in the HSQC spectrum Table 1. Fig. S6 sugar 
unit protons were confirmed by correlation of 1H →13C, 
Protons at δ 2.55 (H-4), 3.40 (H-3), 3.38 (H-4), 3.22 (H-5), 
and 0.96 (H-6), showed correlation with carbon signals 
for δ96.6 (C-1), 57.2 (C-4), 71.9 (C-3), 70.4 (C-4), 64.0 (C-5), 
and 18.1(C-6), respectively. The position and sequence 
of sugar unit linkage were confirmed from the 13C NMR 
downfield shift of carbon values. From these findings, 
the above compound was determined as 4-deoxy-5-α-D-
Rhamnonic acid-(1→2)-β-D-fructofuranosyl-(2→1)-β-D-
fructofuranosyl-(2→1)-2-D-fructofuranoside (Fig. 1). Its 
spectroscopic data is compared with previously published 
data.[27–29] The isolation of polysaccharides was reported 
first time from T. procumbens L.

Antibacterial Activity
The present st udy used polysaccharides for the 
antibacterial activity by a broth dilution assay against S. 
aureus and P. aeruginosa organisms. The results are shown 
in Tables 2 and 3 and Figs 2 and 3, respectively. The isolated 
compound demonstrated good bactericidal activity at a 
MIC of 15.5 µg/mL for selected bacteria.

Antioxidant Activity
The antioxidant potential of polysaccharides isolated from 
T. procumbens was assessed using the DPPH technique 
(Table 4 and Fig. 4). Gallic acid and ascorbic acid were used 
as standards. The percentage radical scavenging inhibition 
varies linearly with concentration from 100 to 500 μg/mL. 
The IC50 value of the polysaccharide was found to be 1.01 
μg/mL. It showed statistical significance at p < 0.05. It was 
found to be higher than the standard reference gallic acid.

Anticancer Activity
To date, this study has evaluated for the first time the 
in-vitro antiproliferation activity of polysaccharide from 
T. procumbens L. The cell viability of polysaccharides was 
investigated against MDA-MB-249 and MCF-7. The treated 
cell exhibited dose-dependent cell viability, as indicated by 

Table 1: 1H-NMR, 13C NMR DEPT-135, HSQC, HMBC spectral data 
(DMSO, 500 MHz,125 MHz) of polysaccharide

Carbon No. δC DEPT δH HSQC

Rha 

1 96.6 CH 5.14 5.14

2 72.3 CH - 3.38

3 71.9 CH 3.40 3.40

4 57.2 CH - 2.55

5 92.4 CH - 4.93

6 173.6 C = O 	 -

-OH - 12.0 -

4-CH3 21.7 CH3 1.23 (d, 1H) 1.23 

FF

1’’ 61.1 CH2 - 3.37

2’’ 102.1 - - -

3’’ 76.4 CH - 3.05

4’’ 74.9 CH - 3.80

5’’ 81.7 CH - 3.78

6’’ 63.7 CH2 - 3.34

FF’

1’’’ 61.2 CH2 - 3.50

2’’’ 198.4 - - -

3’’’ 76.2 CH - 3.68

4’’’ 75.2 CH - 3.78

5’’’ 81.5 CH - 3.49

6’’’ 63.5 CH2 - 3.22

FF’’

1’’’’ 63.0 CH2 - 3.34

2’’’’ 104.0 - - -

3’’’’ 75.9 CH - 3.78

4’’’’ 73.1 CH - 3.40

5’’’’ 81.1 CH - 3.69

6’’’’ 63.1 CH2 - 3.34

δH 2.55, 3.55, 13C = 49.18 for internal methanol and water in DMSO peaks.
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Table 2: The absorbance of compounds (dilution assay from higher to lower concentration) against S. aureus organism (Mean ± SD, n =3)

Concentration µg/mL 500 250 125 62.5 31.2 15.62

Polysaccharide 1.733 ± 0.15 1.684 ± 0.16 1.526 ± 0.03 1.539 ± 0.11 1.47 ± 0.03 1.376 ± 0.18

Control 1.714 ± 0.06 1.764 ± 0.06 1.823 ± 0.02 1.8002 ± 0.07 1.821 ± 0.03 1.802 ± 0.07

Streptomycin 1.067 ± 0.1 1.343 ± 0.1 1.352 ± 0.1 1.402 ± 0.06 1.375 ± 0.05 1.397 ± 0.08

Table 3: Broth dilution assay absorbance of compounds (dilution assay from higher to lower concentration) against P. aeruginosa (Mean ± 
SD, n = 3), significance value (p < 0.05) calculated by One-way ANOVA

Concentration µg/mL 500 250 125 62.5 31.25 15.62

Polysaccharide 0.708 ± 0.20 0.1 0.85 ± 0.32 0.699 ± 0.21 0.534 ± 0.07 0.849 ± 0.49 0.51 ± 0.11

Control 1.381 ± 0.43 1.315 ± 0.36 1.337 ± 0.41 1.448 ± 0.29 1.380 ± 0.44 1.47 ± 0.32

Streptomycin 0.671 ± 0.05 0.763 ± 0.14 0.816 ± 0.0 0.894 ± 0.21 0.767 ± 0.10 0.74 ± 0.05

Table 4: The percent DPPH radical scavenging of isolated compounds from T. procumbens L. Mean ± SD, n =3), significance value (p < 0.05) 
calculated by One-way ANOVA

Compound Concentration (µg/mL) 
The Percent DPPH radical scavenging

Compound 100 200 300 400 500 IC50 (µg/mL)

Polysaccharide 45.82 ± 0.01 59.42 ± 0.01 77.01 ± 0.01 77.31 ± 0.01 84.10 ± 0.05 1.01

Ascorbic acid 23.85 ± 0.09 47.08 ± 0.05 60.66 ± 0.05 70.04 ± 0.04 88.95 ± 0.05 1.45

Gallic acid 46.0 ± 0.04 62.64 ± 0.002 70.02 ± 0.001 72.71 ± 0.03 83.02 ± 0.3 1.01
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Fig. 1: Structure of polysaccharide

Fig. 2: The graph represents the MIC of polysaccharides against 
S. aureus

Fig. 3: The graph represents the MIC of polysaccharide against 
P. aeruginosa

Fig. 4: Antioxidant activity as measured through DPPH assay of 
polysaccharide significance at p < 0.05.
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the decreased viability with an increase in concentrations 
from 6.25, 12.5, and 25.0 to 50 μg/mL. The IC50 value is 
the 50% cell viability of the compound. The percentage 
cell viability is plotted against the concentration of the 
compound shown in Figs 5A and 5B. Potent cell viability 
of polysaccharide demonstrated strong cell viability 
against MCF-7 cell lines with an IC50 5.06 µg/mL and that of 
15.68 μg/mL against MDA-MB-249 cells (Table 5). As 
compared to positive reference, good results were 
obtained. The results clearly state that polysaccharides 
showed remarkable anticancer properties to words MCF-7 
cell lines. The study concluded that tested polysaccharide 
units composed of rhamnose and fructofuranose 
monosaccharides are responsible for antiproliferation 
activity.

Discussion 
Herbal medicine has gained interest for its various 
treatments due to its significant biological activities 
and the presence of phytoconstituents. The benefits of 
phytochemicals include their extensive pharmacological 
knowledge, minimal toxicity, and strong potential 
for natural healing. Modern analytical methods have 
proliferated to support the innovative discovery of 
phytochemicals in pharmacological research. T. procumbens 

possesses antioxidant, anticancer, antibacterial, and 
antifungal properties. It has strong antibacterial 
efficiency against various bacteria. [30] According to the 
published reports, antimicrobial activity research has 
been conducted on extracts and essential oils on a large 
scale compared to isolated compounds of T. procumbens. 
Traditionally, this plant is used to cure wound infections, 
kidney stones, diabetes, and hair-related problems. In the 
present study, the polysaccharide compound was able to 
reduce remarkably the growth of biofilms of S. aureus and 
P. aeruginosa at all doses. Previous studies reported that 
fructose-rich polysaccharides exhibit a different structure 
and reactivity compared to those produced by glucose. It 
was strongly recommended to prevent illness through 
protein glycation inhibition mediated by fructose.[31] 
From this perspective, it was possible to conclude that 
fructose-rich polysaccharides have the potential to be 
produced as a reliable protective barrier for bacterial 
use in industries.[32] S. aureus bacteria frequently cause 
bacterial infections in diabetic patients. The study 
suggested that polysaccharides can cure diabetic patients’ 
infections caused by S. aureus and P. aeruginosa. Moderate 
antioxidant activity of the fructooligosaccharide was 
reported in streptozotocin-induced diabetic animals.[33] 
The polysaccharides isolated from the edible mushroom 
P. eryngii showed significant antioxidant potential with 

Fig. 5: MTT assay, the dose-response plot of human breast cancer cell lines A) MCF-7 B) MDA-MB-249 Cell with different concentrations for 
48 hours. The bars are means ± SEM (n= 4) significance at p < 0.05

Table 5: Antiproliferation activity of isolated compounds against MCF-7 and MDA-MB-249 Mean ± SD, n =4), significance value (p < 0.05) 
calculated by One-way ANOVA

Drugs/
Compound

Concentration 
in μg/mL

MCF-7 MDA-MB-249

Average %Viability 
against control

IC50
(μg/mL) Average %Viability 

against control IC50 (μg/mL)

Polysaccharide

6.25 1.225 ± 0.07 89.25

5.06

1.348 ± 0.12 76.71

15.68
12.5 1.095 ± 0.03 79.78 1.080 ± 0.04 60.84

25 0.931 ± 0.05 67.80 1.300 ± 0.10 73.89

50 0.842 ± 0.07 61.37 1.188 ± 0.07 67.22

Standard 
(Doxorubicin) 3.5 8.7
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an IC50 value of 0.52 ± 0.02.[34] The excellent antioxidant 
activity of the fructose-rich fraction of Ganoderma lucidum 
was also reported.[29] Previous studies of T. procumbens L. 
reported that ethanol extract showed a strong reductive 
potential due to the presence of a high percentage of 
phenolic compounds.[35] Ethanol and aqueous extracts 
were found to be potential antioxidants demonstrated 
at 61.52 ± 0.32% and 82.5 ± 1.1%.[36] High antioxidant 
activity was reported in crude extracts and essential oils 
of T. procumbens L. This study investigated the antioxidant 
activity of polysaccharides was carried out, and it showed 
strong reduction potential by the DPPH assay.[24] The 
findings revealed that the polysaccharide has a high 
antioxidant capacity to its antioxidant characteristics, 
which may prevent and slow down the progression of 
aging in various diseases associated with oxidative stress.̀
There are a few reports on the anticancer activity of 
extracts as well as isolated compounds. [24] Delphi et al. 
reported that pectin acid anticancer activity in cancer 
cells. The study investigated the impact of this compound 
on MDA-MB-249 without having any discernible impact 
on HUVEC non-cancerous cells. These findings revealed 
20 to 80% cell viability after 24 hours in 5 mg/mL of 
polysaccharides. It has been concluded that tested 
polysaccharides showed the potential to reduce the cell 
viability of breast cancer cells.[37,38] 

Conclusion
In conclusion, the identification and biological activities 
of the polysaccharide are thoroughly explored and 
reported from the aerial part of T. procumbens L. It showed 
outstanding antimicrobial, antioxidant, and an in-vitro 
anticancer effect on MCF-7 cell lines. This is the first report 
of the polysaccharide in the methanol extract from Tridax 
procumbens L. This could contribute to significant natural 
bioactive medicine for wound cures and anti-radical agents 
and is anticipated to be non-toxic. Therefore, this study 
offers a potential pharmacological justification for the 
therapeutic potential of T. procumbens polysaccharide in 
the formulation of drugs. As a result, the future focus of 
this study will be on the broad investigation of biomedical 
applications and the formulation of polysaccharides.
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