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Abstract: For the study of antibacterial and antifungal activities, leaf extract of xanthium was prepared in 100% aceton. Three
bacteria, Staphylococcus aureus (ATCC No. 6838), Bacillus subtilis (ATCC No. 6633), and Pseudomonas aeruginosa (ATCC No.
15442), as well as two fungal strains, Candida albicans (ATCC No. 14053) and Aspergillus niger (ATCC No. 11414), were the subjects
of an antimicrobial study using varying concentrations of Xanthium leaf extract (5 mg and 10 mg). The agar well plate method was used
to determine the antimicrobial screening. The antimicrobial activity is estimated by comparing the zone of inhibition of growth of
sensitive micro-organisms produced by known concentration of the isolated substance or extract or synthetic compound to be examined
against a reference substance. Among the tested bacteria strains, Bacillus subtilis was the most sensitive to leaf extract of Xanthium
while S.aureus and P. aeruginosa showed the least response. While studying the antifungal effect indicate that leaf extract of Xanthium

may have moderate efficacy.
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1. Introduction

Xanthium strumarium L. (rough cocklebur), is a species of
annual plants belonging to the Asteraceae family. It is found
to be problematic in agricultural field. Plant is also found to
be dominating in roadsides and open dry pastures (Tiwari et
al., 2005) Two new thiazinediones along with five known
compounds were isolated from the fruits of Xanthium
strumarium L. The structures of the two new compounds
namely  7-hydroxymethyl-8,8-dimethyl-4,8-dihydrobenzol
[1,4] thiazine-3,5-dione-11-O-f-D-glucopyranoside and 2-
hydroxy-7-hydroxymethyl-8,8-dimethyl-4,8-dihydrobenzol
[1,4] thiazine-3,5-dione-11-O-5-D-glucopyranoside, the five
known compounds viz .xanthiazone , chlorogenic acid,
ferulic acid , formononetin , and ononin were identified
(Thin Han et al.,2006). The chemical composition of the
essential oil (EO) from fresh cocklebur (Xanthium
strumarium L.) leaves was investigated by GC-MS. The
main compounds in the EO were cis-B-guaiene (34.2%),
limonene (20.3%), borneol (11.6%), bornyl acetate (4.5%),
B-cubebene (3.8%), sabinene (3.6%), phytol (3.1%), PB-
selinene (2.8%), camphene (2.2%), a-cubebene (2.4%), B-
caryophyllene (1.9%), a-pinene (1.8%) and xanthinin
(1.04%). (Javed Sharifi-Rad et al. (2015). Xanthatin and
xanthinosin, 2 sesquiterpene lactones isolated from the burs
of Xanthiun strumarium L. (cocklebur), showed moderate to
high in vitro cytotoxic activity in the human cancer cell lines
WiDr ATCC (colon), MDA-MB-231 ATCC (breast), and
NCI-417 (lung) (Irving Ramirez-Erosa et al. 2007).

However, there were no antibacterial activities of acetonic
leaf extract of X.strumarium against Staphylococcus aureus,
Bacillus  subtilis and Pseudomonas aeruginosa and
antifungal activities against Candida albicans and
Aspergillus niger has been reported.

2. Material and Methods

Plant collection and preparation crude extract
Healthy plant leaves of Xanthium strumarium were collected
from Ralegaon region in month of February 2025 from their

natural habitat. Leaves were washed and dried in sunlight for
3 days. The dried leaves (30 gm) were grind and then
macerate in 100% acetone and and left on a shaker for two
consecutive days Then the extract was filtered and
evaporated to dryness under reduced pressure using a
Rotavapor at 45°C.

Collection of Microorganism

Three bacterial strains Staphylococcus aureus (ATCC No.
6838), Bacillus subtilis (ATCC No. 6633), and
Pseudomonas aeruginosa (ATCC No. 15442), as well as
two fungal strains, Candida albicans (ATCC No. 14053)
and Aspergillus niger (ATCC No. 11414), were selected.

Stock culture: Staphylococcus aureus ATCC No-6538
Bacillus Subtilis ATCC No-6633

Pseudomonas Aeruginosa ATCC No-1544

Had streaked a loopful of suspension of ATCC. 6538,
ATCC-6633ATCC-1544 on two slants of pre-incubated
nutrient agar. Incubated the slants at 30-35°C for 24 hours in
an incubator. After incubation, picked up the growth from
the incubated slant and inoculated it in 3 ml of saline
solution, vortexing to prepare a uniform suspension.
Adjusted the O.D. of the culture to approximately 60-70 %
OD at 530 nm using sterile saline and a calorimeter. After
adjusting the O.D., we stored the test organism in
refrigeration at 60-70C.

Stock culture: Candida albicans ATCC No-14053 and
Aspergilus Niger ATCC No-11414

Had streaked a loopful of suspension of ATCC.14053,
ATCC-11414 on two slants of pre-incubated nutrient agar.
Incubated the slants at 30-35°C for 24 hours in an incubator
After incubation, picked up the growth from incubated slant
and inoculated in 3 ml of saline solution and vortexing to
prepare the uniform suspension. Adjusted the O.D. of the
culture to approx. 60-70 % OD at 530 nm using sterile saline
and calorimeter. After adjusting O.D., we stored the test
organism in refrigeration at 2-80C
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Antibacterial and antifungal test analysis

The agar well (Cup plate) diffusion method was used to test
inhibition growth of bacteria and fungi. 15-20 ml of the
inoculated nutrient agar was distributed five different sterile
petri dishes having different strains of Bacillus,S.aureu,
Pseudomonas, A.niger and Candida. The agar was left to set
and in each of these plates, 3-4 mm in diameter, were cut
using a sterile cork borer No. 6 and the agar discs were
removed. Alternate cups in each plate were filled with 100
ul DMSO, 1mg solution A and labelled as control and
standard, different concentration of extracts at 5Smg and

10mg using microliter-pipette. The dishes left standing for
15-20 min. at 2-8°C. Then Incubated them for about 24-48
hours at the temperature 30-35°C for bacteria and 20-25°C
for yeast and mould and zone of inhibitions were recorded.

3. Results and Discussion

The results of antibacterial and antifungal activity are given
in table 1 and 2.

Table 1: Zone of inhibition of extract against different bacteria

. Zone of inhibition (in mm)
S. No. Sample Concentration S.aureus | Bacillus | Pseudomonas
1 Control -
Standard Streptomycin Img/ml 30 32 28
Smg/ml 05 07 06
3 Sample 473 (Plant extract) 10me/ml 08 7 09

The antibacterial evaluation of the sample 473 was
conducted against Staphylococcus aureus, Bacillus, and
Pseudomonas, with Streptomycin serving as the standard
and control showing no activity. The standard drug
Streptomycin (1 mg/ml) exhibited strong antibacterial
activity with zones of inhibition measuring 30 mm for S.
aureus, 32 mm for Bacillus, and 28 mm for Pseudomonas,
confirming its effectiveness as a reference antibiotic. In
comparison, the sample 473 showed dose-dependent
antibacterial activity. At 5 mg/ml, the inhibition zones were
5 mm (S. aureus), 7 mm (Bacillus), and 6 mm
(Pseudomonas). At an increased concentration of 10 mg/ml,
the activity improved, with inhibition zones of 8 mm, 17
mm, and 9 mm against the respective bacteria. Among the
tested strains, Bacillus was the most sensitive to sample 473,
while S. aureus showed the least response. Although sample
exhibited weaker activity compared to the standard, its dose-
responsive behaviour indicates potential antibacterial
properties, particularly against Bacillus.

Table 1: Zone of inhibition of extract against different fungi

Zone of
S. No. Sample Concentration | inhibition (in mm)
1 Control -
Standard
2 Streptomycin Img/ml 30 30
3 Sample 473 Smg/ml 06 04
(Plant extract) 10mg/ml 08 07

The antifungal activity of the sample was evaluated against
Candida albicans and Aspergillus niger, using Fluconazole
as the standard reference drug. The control showed no zone
of inhibition, confirming the absence of inherent antifungal
activity. Fluconazole (I mg/ml) demonstrated strong
antifungal efficacy, producing inhibition zones of 30 mm
against Candida albicans and 20 mm against 4. niger. In
comparison, the sample 473 exhibited mild, concentration-
dependent antifungal activity. At 5 mg/ml, sample 473
showed zones of 6 mm against Candida albicans and 4 mm
against 4. niger, which increased to 8 mm and 7 mm
respectively at 10 mg/ml. While the antifungal effect of
sample 473 was significantly lower than that of Fluconazole,
the observed increase in activity with concentration suggests

potential antifungal properties. These findings indicate that
sample 473 may have moderate efficacy.
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(e)
Figure 1: Antimicrobial activity of methanolic leaf extract
of Xanthium strumarium against a) S.aureus b) Bacillus c)
Psuedomonas d) Candida albicans €) A.niger

4. Conclusion

From the present study, it is concluded that, theacetonic leaf
extract of Xanthium strumarium did not show promising
efficacy against bacteria and fungi. It was also found that,

increasing the concentration of the leaf extract resulted in
moderate efficacy. It can also be suggested that, the
concentration of the leaf extract should have been increased
for higher efficacy.

5. Future Scope

This research will help to study the antibacterial and
antifungal activities of cocklebur. In addition to the strains
of bacteria and fungi studied, we can also experiment on
other strains. Researcher can increase the amount of
concentration of leaf extract to study high efficacy in near
future.

References

[1] Devkata A, Kumari Das R. Antimirobial activities of
Xanthium strumarium L. Journal of Natural History
Museum 2015; 29:70-78

[2] Magaldi S, Essayag M, Hartung C, perez C,Colell M,
Olaizola C et al. Well diffusion for antifungal
susceptibility  testing. International Journal of
Infectious Diseases .2004 ;8:39-45

[3] Kamboj A, Kumar Saluja A. Phytopharmacological
review of Xanthium strumarium L. (Cocklebur).
International Journal of Green Pharmacy.2010:129-139

[4] Fan W, Fan L,Peng C, Zhang Q, Li W, Li L.
Traditional Uses, Botany, Phytochemistry,
Pharmacology, Pharmacokinetics and Toxicology of
Xanthium strumarium L.: A Review. Molecules.
2019;24(359):1-40

[5] Javad S, Seyedeh M, Majid S, Mehdi S, Marcello
I,Marzieh S et al. Phytochemical Compositions and
Biological Activities of Essential Oil from Xanthium
strumarium L. Molecules 2015; 20:7034-7047

[6] Stuart B P,Cole, R J, Gosser H S. Cocklebur
(Xanthium  strumarium, L. var. stnrmarium)
Intoxication in Swine: Review and Redefinition of the
Toxic Principle Vet. Pathol. 1981;/8: 368-383

[7] Nibret E, Youns M, Luise R, Siegel K, Wink M.
Biological Activities of Xanthatin from Xanthium
strumarium Leaves. Phytotherapy Research.2011; 25:
1883-1890

[8] Shale T L, Stirk W A, Staden J V. Screening of
medicinal plants used in Lesotho for antibacterial and
anti-inflammatory activity. Journal of
Ethnopharmacology. 1999;67: 347-354.

[9] Sravani P, Laxshmi S M. Pharmacognostic and
phytochemical profiles of Xanthium strumarium L.
(Asteraceae). Journal of pharmaceutical biology.
2012; 2 (1): 20-34.

[10] Singh G; Kumar A, Jinda L A. Antibacterial potential
of sterols of some medicinal plants. International
Journal of Pharm Science .2012;4 (3): 159-162.

[11] Parekh J, Chanda D. In vitro antibacterial activity of
crude methanol extract of Woodfordia fruticosa Kurz
flower (Lythacease). Brazilian Journal of Microbiolgy.
2007,38: 204-207

[12] Han T, Li H.L, Hu Y, Zhang Q Y, Huang B K, Zheng
H C., Rahman K Qin L P. Phenolic acids in Fructus
Xanthii and determination of contents of total phenolic
acids in different species and populations of Xanthium
in China. J. Chin. Intergr. Med. 2006, 4, 194—198.

Volume 14 Issue 6, June 2025
Fully Refereed | Open Access | Double Blind Peer Reviewed Journal

WWWw.ijsr.net

Paper |D: SR25626220358

DOI: https://dx.doi.org/10.21275/SR25626220358

1766


http://www.ijsr.net/

International Journal of Science and Research (IJSR)
ISSN: 2319-7064
Impact Factor 2024: 7.101

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

(21]

[22]

(23]

Paper |D: SR25626220358

Ahn J W, No Z, Ryu, S Y,Zee O P, Isolation of
cytotoxic compounds from the leaves of Xanthium
strumarium L. Nat. Prod. Sci. 1995; 1:1-4.

Karmakar, U K.; Ishikawa, N.; Toume, K.; Arai, M.A.;
Sadhu, S.K.; Ahmed, F.; Ishibashi, M. Sesquiterpenes
with TRAIL-resistance overcoming activity from
Xanthium strumarium. Bioorg. Med. Chem. 2015,
23,4746-4754.

Malik, M.S.; Sangwan, N.K.; Dhindsa, K.S.
Xanthanolides from Xanthium strumarium.
Phytochemistry 1992, 32, 206-207.

Rad, J.S.; Alfatemi, SM.H.; Rad, M.S. In vitro
assessment of antibacterial activity of Salicornia
herbacea L. seed extracts against multidrug resistant
gram-positive and gram-negative bacteria. Int. J.
Biosci. 2014, 4,217-222.

Miri, A.; Rad, J.S.; Alfatemi, SM.H.; Rad, M.S. A
study of antibacterial potentiality of some plants
extracts against multidrug resistant human pathogens.
Ann. Biol. Res. 2013, 4,35-41.

Kim, I.T.; Park, Y.M.; Won, J.H.; Jung, H.J.; Park,
H.J.; Choi, J.W.; Lee, K.T. Methanol extract of
Xanthium strumarium L. possesses anti-inflammatory
and anti-nociceptive activities. Biol. Pharm. Bull.
2005, 28, 94-100.

Talakal, T.S.; Dwivedi, S.K.; Sharma, S.R. In vitro and
in vivo antitrypanosomal activity of Xanthium
strumarium leaves. J. Ethnopharmacol. 1995, 49, 14—
15.

Sharma, S.R.; Singh, D.; Khan, F.A.; Swarankar, C.P.;
Bhagwan, P.S.K. Anthelmintic activity of Xanthium
strumarium against Haemonchus contortus infection in
sheep. Indian J. Anim. Sci. 2003, 73, 342-344.
Yadava, R.N.; Jharbade, J. Novel biologically active
triterpenoid saponin from the leaves of Xanthium
strumarium Linn. Asian J. Chem. 2007, 19, 1224—
1230.

Roussakis Ch, Chinou I, Vayas C, Harvala C, Verbist
JF. Cytotoxic activity of xanthatin and the crude
extracts of Xanthium strumarium. Planta Med. 1994.;
60: 473-474.

Ramirez-Erosa I, Huang Y, Hickie RA, Sutherland
RG, Barl B. Xanthatin and xanthinosin from the burs
of Xanthium strumarium L. as potential anticancer
agents. Can J Physiol Pharmacol . 2007. 85: 1160—
1172.

Volume 14 Issue 6, June 2025
Fully Refereed | Open Access | Double Blind Peer Reviewed Journal
www.ijsr.net

DOI: https://dx.doi.org/10.21275/SR25626220358

1767


http://www.ijsr.net/



