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Abstract

Sphaeranthus indicus L., commonly known as ‘Shraboni’, is a member of the Asteraceae family. Traditionally, the plant has been used to cure a variety of
ailments including cold and cough, fever, liver disease, mental illnesses, diabetes, wounds, and skin diseases like cellulitis, acneiform rash, green nails, boils,
blisters, and more. It is also used as an anthelmintic for kids. The primary goal of this study was to formulate an herbal oi ntment using an ethanolic extract
of S. indicus aerial parts and assess its antibacterial efficacy. The agar well diffusion method was used to assess the invitro antibacterial activity of prepared
herbal ointments against Staphylococcus aureus and Pseudomonas aeruginosa. Other physicochemical parameters, including color, odour, PH,
spreadability, consistency, solubility, washability, and acute skin irritation study, were also analyzed. Zone of inhibition was used to assess the herbal
ointment's antibacterial efficacy. Different phytochemicals like alkaloids, tannins, phenols, flavonoids were present in the plant extract. Invitro antibacterial
study shows that S. indicus has significant antibacterial activity when formulated as ointment. The herbal ointment is also better in comparison than a

commercial brand of Neosporin ointment. The results are the justification for the use of the plant in tribal medicine.
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1. Introduction

The local tribal people of remote areas are mainly dependent on
herbal medicine for the treatment of different human ailments.
Medicinal plants also produce secondary metabolites such
alkaloids, phenol, flavonoid, terpenoid etc., these secondary
metabolites are responsible for curing many human ailments. With
this background, the present study highlights formulation and
evaluation of antibacterial herbal ointment from aerial parts of
Sphaeranthus indicus extract. Ethanolic extract of this plant have
shown antibacterial activity against gram-positive and gram-
negative bacteria. Bacteria can cause many types of skin diseases
i.e. rashes, eczema, acne, boils, blister etc. Staphylococcus aureus
is one of the skin diseases producing bacteria (Lowy, 1998; Tong et
al., 2015).

The plant Sphaeranthus indicus L. (Family Asteraceae), commonly
known as shraboni is widely used in traditional medicine to treat
cold, cough, fever, liver disease, mental illness, diabetes, wounds,
skin disease like acneiform rash, abscesses, cellulitis, green nail etc.
and also used as anthelmintic for children. From the previous study
indicate that the S. indicus is reported to have many
pharmacological activities such as anxiolytic (Ambavade et al.,
2006; Galani et al., 2010), neuroleptic (Mhetre et al., 2006),
sedative (Galaniand Patel, 2009), immunomodulatory (Bafna and
Mishra, 2004; Shekhani et al., 1990), antioxidant (Shirwaikar et
al., 2006; Tiwari and Khosa, 2009; Tandon and Gupta, 2020), anti-
inflammatory (Heinrich et al., 1998; Jain and Basal, 2003),
analgesic (Nanda et al., 2009), antihyperglycemic (Dhar et al.,
1968; Prabhu et al., 2008), hepatoprotective (Nayak et., 2007),
skin disease (Sadafet al., 2006; Jha, 2009), antimicrobial (Shaikh
et al.,, 1986; Singh et al., 1988; Tandon and Gupta, 2020),
antibacterial and antifungal (Garg and Kasera, 1982; Garg and
Kasera, 1983; Vijaya and Ananthan, 1997;

Nagqvi et al., 1998; Dubey et al., 2000; Duraipandiyan et al., 2009),
bronchodilatory (Sarpate et al., 2009), antihyperlipidemic activity
(Pande and Dubey, 20009).

Different phytoconstituents such as alkaloids, phenol, flavonoids
and Coumarin are present in the ethanolic extract of aerial parts of
S. indicus which may be responsible for the antibacterial activity of
the plant. The present study was carried out to formulate and
evaluate the antibacterial herbal ointment from extracts of the
aerial parts of S. indicus.

2. Material and method

2.1. Plant sample collection

Plant samples were freshly collected during flowering season from
their wild habitat at Jhargram district. It was washed under
running tap water and shade dried for 6-7 days. The dried plant
sample was grinded to make into fine powder and stored at room
temperature in an airtight container for future usage.

2.2. Preparation of plant extract

About 10 gm of grinded fine powder was soaked in 100 ml of
solvent then it was placed on a rotary shaker for 24 hours. The
extract was filtered using Whatman no. 1 filter paper and the
filtered extracts were evaporated to dryness using rotary flask
evaporator to yield crude plant extract. Dried plant extract was
stored in airtight bottles and placed in a refrigerator for
phytochemical analysis and antibacterial screening.

2.3. Phytochemical screening
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Figure 1. (A) The plant Sphaeranthus indicus, (B) Plant extract, (C) Formulated herbal ointment, (D) pH Determination, (E)
Spreadability test, (F) Formulated ointment applied on skin to evaluate Irritation redness, edema and washability, (G) After application

not generate any kind of irritation, redness and edema.

2.3.1. Preliminary qualitative phytochemical analysis

Preliminary qualitative phytochemical analysis was carried out
following the standard method described by Harborne (1998).

2.4 Herbal ointment formulation
2.4.1. Preparation of herbal ointment

The herbal ointment was prepared following the standard method
described by Mhatre et al (2014), and Sekar and Rashid (2016). At
first 10 gm of the ointment base was prepared by weighing the
finely grated white soft paraffin and liquid paraffin at 6:4 ratio
which were placed on water bath to melt the paraffin. Then the
liquid form of homogeneously mixed paraffin was slightly cooled
down to make the ointment base. After that 0.5 gm of ethanolic
crude plant extract was mixed to the ointment base and then the

Table 1. Composition of the herbal ointment from ethanolic
extract of aerial parts of Sphaeranthus indicus.

SL Components Amount
No. (gm)
1. Ethanolic extract of aerial parts of 0.5
S. indicus
White soft paraffin 6
Liquid paraffin
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Table 2. Phytochemical analysis of ethanolic extract of aerial parts of Sphaeranthus indicus

Plant species Usable parts  Solvent used Phytochemicals
Alk  Car Fla Phe Phlo Sap Tan Ter Cou
Sphaeranthus indicus  aerial part Ethanol +++  +++ ++ + - - - - +

Table 3. Physicochemical parameters of the herbal ointment from ethanolic extract of aerial parts of Sphaeranthus indicus
Physicochemical parameters SI ointment (5%)

Colour Dark green

Odour Characteristic

pH 7.1

Consistency Smooth

Spreadability (Seconds) 3.7

Solubility Slightly soluble in normal water, miscible in hot water, ethanol and chloroform with
stirring.

Stability Stable at 2°C, 25°C and 37°C with pH 7.1

Washability Good

Diffusion study 3 cm in 5 min

Irritation, redness and edema Not generate any kind of irritation, redness and edema.

test

Table 4. Antibacterial activity of herbal ointment from Sphaeranthus indicus against Pseudomonas aeruginosa and Staphylococcus

aureus
Plant species Plant Parts Microorganism Solvent Zone of inhibition (mm) Standard ointment-
used used Neosporin
Concentration (5%)
0.2gm 0.4gm
Aerial parts Pseudomonas Ethanol 8.33+0.57 16.33+1.154  6.66+2.081
Sphaeranthus aeruginosa
indicus
Staphylococcus - 13.83+0.763 10.33%
aureus

homogenous mixture was allowed to cool and solidify to get a
smooth ointment, then finally stored in airtight container (Table 1).

2.5. Evaluation of herbal ointment
2.5.1. Physicochemical parameters

The evaluation of herbal ointment was carried out by using the
following physicochemical parameters.

Colour and odour: Colour and odour of herbal ointment was
examined by visual examination.

pH: The pH of prepared herbal ointment was determined by using
digital pH meter. 1 gm of ointment was dissolved in distilled water
and pH was measured.

Spreadability: The spreadability of prepared herbal ointment was
determined by using two glass slide and weight block. Formulated
ointment was placed between two glass slide and weight block was
placed on the glass slide for 5 min to compress the ointment. The
time in seconds required to separate the two slides was taken as a
measure spreadability34.

Consistency: Smooth consistency was observed.
Solubility: Soluble in water alcohol, chloroform and ethyl acetate.

Stability: The stability test was carried out in different temperature
condition (Stable at 2°C, 25°C and 37°C) for four months.

Washability: The washability of prepared herbal ointment was
determined by using water.

Diffusion study: The diffusion study was carried out by using Agar
plate. The whole Bored was created at the centre of the petriplate
and ointment was placed in it. The time required for the
preparation of ointment to get diffuse was recorded.

Acute skin irritation, Redness and edema test: The skin irritation,
Redness and edema effect on skin was determined through direct
application of the ointment on the skin.

2.5.2. In-vitro Antibacterial assay
2.5.2.1 Bacterial strain and culture conditions

The bacterial strains like Staphylococcus aureus (S. aureus MTCC
87) and Pseudomonas aeruginosa (MTCC 741) were taken for
antibacterial screening. They were cultured in nutrient broth media
in aerobic condition at 37.9°C.

2.5.2.2. In vitro antibacterial screening of herbal ointment

The antibacterial activity of the formulated ointment was assessed
following agar well diffusion method 35 against the bacterial strains
viz, Staphylococcus aureus (S. aureus MTCC 87) and
Pseudomonas aeruginosa (MTCC 741) were taken for antibacterial
screening. Ointment base was used as a negative control and
Neosporin containing Neomycin and polymyxin B sulfates was
used as a positive control. The petri-plates were incubated in an
incubator for 24 h at 37°C. After incubation the plates were
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Figure 2. A. Antibacterial activity of herbal ointment from
Sphaeranthus indicus against P. aureginosa, B. Antibacterial
activitv against S. aureus

observed and the zone of inhibition around the well was measured
in mm.

3. Result and discussion
3.1. Preliminary qualitative phytochemical analysis

The results showed that the ethanolic extract of aerial parts of
Sphaeranthus indicus contained phytochemically important
compounds like alkaloids, carbohydrate, flavonoid and phenol
(Table 2). The presence of these phytoconstituents may be used as
a novel source of modern medicine.

The herbal ointment was prepared from ethanolic extract of
Sphaeranthus indicus. The ointment was deep green in colour and
PH was constant about 7.1. This ointment did not generate any kind
of irritation, redness and edema when applied to the skin (Table 3
and Figure 1). The result of in vitro antibacterial activity of herbal
ointments from ethanolic extract of Sphaeranthus indicus was
given in Table 4. The in-vitro antibacterial activity of herbal
ointments of Sphaeranthus indicus showed excellent activity
against both tested bacteria i.e. Pseudomonas aeruginosa and
Staphylococcus aureus and it was found that the formulation of
ethanolic extract of Sphaeranthus indicus showed more zone of
inhibition compared to the standard drug, Neosporin (Figure 2)
which is in agreement with earlier findings of Jha et al (2009).

4. Conclusion

This study concluded that antibacterial herbal ointment from aerial
parts of Sphaeranthus indicus can be used as a broad-spectrum
antibiotic ointment due to the excellent zone of inhibition against
Staphylococcus aureus and Pseudomonas aeruginosa. This
ointment was stable after 4 months. In a word Sphaeranthus
indicus has a possibility to become a novel source of antibacterial
medicine in near future.

Acknowledgements

The authors are grateful to tribal or local people of Jhargram
district for sharing their various traditional knowledge about
medicinal plants. Authors also thankful to the Vidyasagar

Soma et al., 2025

University for providing the necessary facilities to complete the
research work.

Authors’ contributions

All the authors have equally contributed in research design, data
generation and manuscript draft.

Conflicts of Interest
The authors declare no conflicts of interest

References

Ambavade SD, Mhetre NA, Tate VD, Bodhankar SL. 2006. Pharmacological
evaluation of the extracts of Sphaeranthus indicus flowers on anxiolytic
activity in mice. Indian Journal of Pharmacology 38(4):254. DOLI:
10.4103/0253-7613.27021

Bafna AR, Mishra SH. 2004. Immuno modulastic activity of the methanol
extract of the floral head of Sphaeranthus indicus Linn. Ars Pharmaceutica
(Internet) 45(3): 281-2291. DOI: 10.30827/ars

Dhar ML, Dhar MM, Dhawan BN, Mehrotra BN, Ray C. 1968. Screening of
Indian plants for biological activity-Part I. Indian Journal of Experimental
Biology 6: 232-247.

Dubey KS, Ansari AH, Hardaha M. 2000. Antimicrobial activity of the
extract of Sphaeranthus indicus. Asian journal of chemistry 12 (2):577.

Duraipandiyan V, Kannan P, Ignacimuthu S. 2009. Antimicrobial activity of
Sphaeranthus indicus L. Ethnobotanical leaflets 13:320-325.

Galani VJ, Patel BG, Rana DG. 2010. Sphaeranthus indicus Linn.: A
phytopharmacological review. International Journal of Ayurveda Research
1(4):247. doi: 10.4103/0974-7788.76790

Galani VJ, Patel BG. 2009. Psychotropic activity of Sphaeranthus indicus
Linn. in experimental animals. Pharmacognosy Research 1(5):307.

Garg SC, Kasera HL. 1982. Antifungal activity of the essential oil of
Sphaeranthus indicus Linn. Pafai Journal 4:23-24.

Garg SC, Kasera HL. 1983. In vitro antibacterial activity of the essential oil
of Sphaeranthus indicus L. Fitoterapia 54: 37—39.

Harborne AJ. 1998. Phytochemical methods a guide to modern techniques
of plant analysis. Springer science and business media. Pp 1-271.

Heinrich M, Robles M, West JE, Ortiz De Montellano BR, Rodriguez E. 1998.
Ethnopharmacology of Mexican asteraceae (Compositae). Annual Review of
Pharmacology and Toxicology 38(1): 539-565.
https://doi.org/10.1146/annurev.pharmtox.38.1.539

Jain A, Basal E. 2003. Inhibition of Propionibacterium acnes-induced
mediators of inflammation by Indian herbs. Phytomedicine 10(1):34-38.
https://doi.org/10.1078/094471103321648638

Jha RK, Garud N, Nema RK. 2009. Excision and incision wound healing
activity of flower head alcoholic extract of Sphaeranthus indicus Linn. in
albino rats. Global Journal of Pharmacology 3(1):32-37.

Lowy FD. 1998. Staphylococcus aureus infections. New England journal of
medicine 339(8):520-532. doi.org/10.1056 /NEJM199808203390806

Mhatre J, Nagaral S, Kulkarni S. 2014. Formulation and evaluation of
antibacterial activity of a herbal ointment prepared from crude extracts of
Aegle marmelos (Bael). International Journal of Pharmacy and
Pharmaceutical Science 6(2):575-579.

Mhetre NA, Ambavade SD, Bodhankar SL. 2006. Neuroleptic activity of
extract of Sphaeranthus indicus in mice. Indian Journal of Natural Products
22(2):24-27.

Nanda BK, Jena J, Rath B, Behera BR. 2009. Analgesic and antipyretic
activity of whole parts of Sphaeranthus indicus Linn. Journal of Chemical
and pharmaceutical Research 1(1):207-212.

Naqvi BS, Hashmi KH, Sheikh DI, Mahdi A. 1998. Antibacterial activity in
fruits and vegetables. Pakistan Journal of Pharmacology 15:7-11.

Nayak SS, Maity TK, Maiti BC. 2007. Hepatoprotective activity of
Sphaeranthus indicus Linn. International Journal of Green Pharmacy
(IJGP) 1:32-36.

Pande VV, Dubey S. 2009. Antihyperlipidemic activity of Sphaeranthus
indicus on atherogenic diet induced hyperlipidemia in rats. International
Journal of Green Pharmacy (IJGP) 3(2):159-161.

68



Journal of Bioresources 13 (2): 65 - 69 Soma et al., 2025

Prabhu KS, Lobo R, Shirwaikar A. 2008. Antidiabetic properties of the
alcoholic extract of Sphaeranthus indicus in streptozotocin-nicotinamide
diabetic rats. Journal of Pharmacy and Pharmacology 60(7):909-916.

Sadaf F, Saleem R, Ahmed M, Ahmad SI. 2006. Healing potential of cream
containing extract of Sphaeranthus indicus on dermal wounds in Guinea
pigs. Journal of ethnopharmacology 107(2):161-163.
doi.org/10.1016/j.jep.2006.02.022

Sarpate RV, Deore TK, Tupkari SV. 2009. Bronchodilatory effect of
Sphaeranthus indicus Linn against allergen induced bronchospasm in
guinea pigs. Pharmacognosy magazine 5(19s).74

Sekar M, Rashid NA. 2016. Formulation, evaluation and antibacterial
properties of herbal ointment containing methanolic extract of Clinacanthus
nutans leaves. International Journal of Pharmaceutical and Clinical
Research 8(8):1170-1174.

Shaikh D, Naqvi BS, Shaikh R. 1986. The antibacterial principles of
Sphaeranthus indicus isolation, purification and anti-bacterial action.
Pakistan Journal of Scientific and Industrial Research 29: 366—371.

Shekhani MS, Shah PM, Yasmin A, Siddiqui R, Perveen S, Khan KM, Kazmi
SU.1990. An immunostimulant sesquiterpene glycoside from Sphaeranthus
indicus. Phytochemistry 29(8): 2573-2576.
doi.org/10.1016/0031-9422(90)85191-H

Shirwaikar A, Prabhu KS, Punitha IS. 2006. In vitro antioxidant studies of
Sphaeranthus indicus (Linn). Indian Journal of Experimental Biology 44:
993-996.

Singh SK, Saroj KM, Tripathi VJ, Singh AK, Singh RH. 1988. An
antimicrobial principle from Sphaeranthus indicus L. (family Compositae).
International Journal of Crude Drug Research 26(4):235-239.
doi.org/10.3109/13880208809053925

Tandon D, Gupta AK. 2020. Comparative assessment of antimicrobial and
antioxidant activity between whole plant and parts of Sphaeranthus indicus
Linn. (Asteraceae). Clinical Phytoscience 6(1):1-5.

Tiwari BK, Khosa RL. 2009. Hepatoprotective and antioxidant effect of
Sphaeranthus indicus against acetaminophen-induced hepatotoxicity in
rats. Journal of Pharmaceutical Sciences and Research 1(2):26-30.

Tong SY, Davis JS, Eichenberger E, Holland TL, Fowler Jr VG. 2015.
Staphylococcus aureus infections: epidemiology, pathophysiology, clinical
manifestations, and management. Clinical microbiology reviews 28(3):603-
661. doi.org/10.1128/cmr.00134-14

Vijaya K, Ananthan S. 1997. Microbiological screening of Indian medicinal
plants with special reference to enteropathogens. The Journal of Alternative
and Complementary Medicine 3(1):13-20.

©JBR2025 Published by Centre with Potential for Excellence in Biodiversity, Rajiv Gandhi University, Rono Hills, Doimukh-791112, Itanagar, Arunachal
Pradesh, India. Visit: https://jbr.rgu.ac.in; Email: editor.jbr@rgu.ac.in


https://jbr.rgu.ac.in/
mailto:editor.jbr@rgu.ac.in

