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ABSTRACT
Objective: The present study was to investigate the phyllanthin present in Phyllanthus niruri which belongs to the family, Euphorbiaceae. The vital
aim was to evaluate the antioxidant and to determine the anticandidal efficacies against Candida albicans.
Methods: Phyllanthin, is one of the active lignan which was isolated from Phyllanthus niruri by silica gel column chromatography employing
gradient elution with hexane–ethyl acetate solvent mixture. The eluted samples were further identified and estimated using HPTLC. Free radical
scavenging activity of phyllanthin was examined using DPPH assay. Anticandidal activity was studied by analysing the growth inhibition and
Minimum Fungicidal Concentration (MFC) rate.
Results: The retention time of phyllanthin is 23.4 and its total run time was 45 min. Phyllanthin exhibited very high antioxidative property by its low
IC50=7.5 µmol/mL. The isolated phyllanthin alters the growth of C. albicans and showed significant results in vitro. Among the various
concentrations of phyllanthin, 250 µl/L concentration revealed the high rate of inhibition.
Conclusion: The phyllanthin compound from the medicinal plant, Phyllanthus niruri confirmed as an effective antifungal agent to prevent the
candidiasis and the secondary infections caused in various diseases.
Keywords: Phyllanthus niruri, Phyllanthin, Antioxidant, Anticandidal activity, Candida albicans.

INTRODUCTION
Phyllanthus is a large genus of shrubs, trees and rare herbs of the
family Euphorbiaceae, comprising more than 600 species.
Pharmacological properties of Phyllanthus species has become a
focal point due to their broad therapeutic use in folk medicine [1].
Phyllanthus species were traditionally used to cure cough, jaundice,
gonorrhea, dysentery, diabetes, skin ulcers, headache, stomach-ache,
eye wash, sore through, dysentery and dressing of wounds [2-3].
Some of the ailments prepared from these plants are related to cure
microbial causing diseases with oxidative stresses [4].
Among the Phyllanthus species, Phyllanthus niruri is a small erect,
annual herb growing up to 30–40 cm in height and indigenous to the
tropical areas, including South East Asia, Southern India and China
[5]. P. niruri is an important plant in Indian Ayurvedic system of
medicine which is being used for curing the problems in stomach,
genitourinary system, liver, kidney and spleen. It has some bitter,
astringent, stomachic, diuretic, febrifuge and antiseptic properties.
The whole plant is used in gonorrhea, menorrhagia and other genital
infections. It is useful in gastropathy, diarrhoea, dysentery,
intermittent fevers, ophthalmopathy, scabies and wounds [6].
The major active lignan compounds of the Phyllanthus species are
phyllanthin and hypophyllanthin which have been shown to be antihepatotoxic activity [7]. The therapeutic properties of medicinal
plants are conditioned by the presence of active substances which
are biologically active in relation to the causative agents of various
diseases.
Candida albicans is the most common fungal microorganism in
healthy individuals, as well as the most common fungal pathogen
causing lethal infections [8-9]. Candida is considered as an
opportunistic pathogen because it can harmlessly colonize the
human digestive tract, mouth, skin, and genitourinary tract [10-11].
The side effects of most systemic antifungal drugs are comparable
and include headache, gastrointestinal symptoms, hepatitis, kidney
toxicity, and lupus-like syndromes, among others [12-14]. Although
most cases of candida infection are treated with some type of
antifungal agent, the formulation of the medication will largely

depend on the location and clinical presentation of the infection [1516]. In immune-compromised individuals, C. albicans can proliferate
unimpeded, invade the bloodstream and the tissues, and causes a
variety of infections including pneumonia, septicaemia, endocarditis
and systemic candidiasis. The present study mainly concentrates on
the estimation of antioxidant and anticandidal activity of phyllanthin
from P. niruri.
MATRIALS AND METHODS
Collection of plant materials
The plant specimen, Phyllanthus niruri for the proposed study was
collected from the tropical areas of Kanyakumari District (Tamil
Nadu), India and these species were identified on the basis of
morphological characteristics and compared with the voucher
specimens recorded in the Central Herbarium of Botanical Survey of
India.
Preparation of extracts
The fresh leaves of Phyllanthus niruri were shade dried and
pulverized. The powdered leaves were then stored in an air light
containers. The sample was crushed to powder, using a manual
grinding machine, so as to enhance effective constant solvent with
sites on the plant material.
The powder was extracted with ethanol in soxhlet apparatus for 5
days [17-18]. The extracts were pooled upon for the removal of the
solvents by evaporation at 40 °C reduced temperature and vacuum
dried. The crude methanol extract was subjected for
chromatography studies.
Phyllanthin extraction
The residue (10 g) obtained was mixed with silica gel (18 g) to form
an admixture and chromatographed over silica gel column (500 mm
length × 20 mm diameter, 63–200 m particle size, 70–230 mesh
size). Gradient elution was done in the following sequence, hexane:
ethyl acetate (98:2 v/v), hexane: ethyl acetate (95:5 v/v), hexane:
ethyl acetate (90:10 v/v) and hexane: ethyl acetate (80:20 v/v). The
samples were spotted with a 100 μL microsyringe on a pre-coated
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silica gel aluminium plates 60 F 254 (20 cm × 10 cm) with 250 μm
thickness.
After air drying, the TLC plates were scanned with a TLC scanner-III
in absorbance mode at λmax. Freshly prepared 10% sulphuric acid
reagent was used to spray above the plates. To develop spots, the
plate was heated at 110 °C for 10 min after drying. The scanning and
quantification of the spots were performed at 200 nm. The sample
was dissolved in 0.05% DMSO solution and further identified by
HPTLC. The HPTLC analysis was done using the method described
by Murugaiyah and Chan, (2007) [19- 20].
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after placing an active mycelial plug of fungi on petri dishes
containing PDA with specific initial concentrations and incubated at
28±1 °C. The observations were recorded every 12 hours after first
10 hours for acclimation period to complete growth of control
treatments. The rates of mycelia growth inhibition (GI %) was
calculated by the following formula:

𝐺𝐼 % =

𝑑𝑐 − 𝑑𝑡
× 100
𝑑𝑐

where, dc is mean colony diameter of control sets and dt is mean
colony diameter of treatment sets [23].

DPPH (1, 1-diphenyl-2-picrylhydrazyl) radical scavenging assay

MFC (Minimum Fungicidal Concentration) determination

The antioxidant of phyllanthin was measured in vitro using DPPH, a
stable free radical [21]. The reaction mixture contain 0.1 mL of 1 mM
DPPH, 0.8 mL of 99 % ethanol and 0.1 mL of phyllanthin (2.5–25
µmol/mL). The solution was mixed rapidly and allowed to stand for
30 min in dark. The scavenging activity was measured by noting the
decrease in absorbance at 517 nm as compared to DPPH control. The
antioxidative properties of the tested isolates were expressed as
IC50, which is deﬁned as the concentration required for inhibition of
DPPH radical by 50%.

For the determination of MFC, fresh Potato dextrose agar (PDA) agar
plates were inoculated with one loopful of culture taken from each of
the inoculums. MFC assay plates were incubated 27 oC for 3 to 7
days. The lowest concentration of the extract with no fungal growth
on the solid medium after the incubation was regard as the MFC
values for this extract [24].

In vitro anticandidal assay
Inoculum preparation
Candida albicans inoculum was prepared in 0.85% saline
corresponding to No. 0.5 McFarland turbidity standard [22].
Growth Inhibition test
The antifungal assay was carried out in petri dishes containing
Potato Dextrose Agar (PDA). When the temperature of the medium
(PDA) reached about 40 °C, specific initial concentrations (0 and 250
μl/L) of 50% stocks of phyllanthin (diluted in ethanol 96% and
sterilized using 0.2 μm filters) were added to PDA and mixed
thoroughly. The rate of mycelial growth inhibition was measured

RESULTS AND DISCUSSION
The results of the present study revealed the availability of highly
bioactive phyllanthin in P. niruri. The leaves of P. niruri were dried
and extracted in solvent ethanol which has the ability to separate
maximum lignans from the sample. The extracts were subjected for
column chromatography. After the extensive process, the complete
separation was achieved with hexane: ethyl acetate (80:20 v/v). The
retention time of phyllanthin was 23.4 and the total run time taken
for the extraction was 45 min. The extracted phyllanthin (Fig. 1)
was compared with that of the standard phyllanthin. From the whole
dried leaves, the phyllanthin yield was 0.85% (w/w). The HPTLC
method for the quantitative estimation of phyllanthin was validated
with regard to their specificity, precision, accuracy and linearity. In
one of the earlier report, Murali et al. (2001) [25] Somanabandhu et
al. (1993) [26] have unambiguously characterized phyllanthin and
hypophyllanthin by IR, 1H NMR, 13C NMR and mass spectroscopy.

Fig.1: HPTLC Chromatogram of Phyllanthus niruri for the recovery of Phyllanthin

The DPPH radical scavenging activity of phyllanthin is shown in Fig.
2. It was observed that the DPPH free radical scavenging activity of
phyllanthin reaches a maximum at a concentration of 30 µmol/mL.
This result indicates that the phyllanthin exhibited very high
antioxidative property by its low IC50 = 7.5 µmol/mL. The DPPH
assay is based on the reduction of stable radical DPPH to yellow
coloured diphenyl picryl hydrazine.

Thus, the ability of the tested products to quench this radical is a
measure of its antioxidative ability. Antioxidants are vital
substances which possess the ability to protect the body from
damages caused by free radical induced oxidative stress.
Moderate radical scavenging activity of crude extract was
reported in the case of Phyllanthus species as well as phyllanthin
[27-28].
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Fig. 2: Inhibition of DPPH radical scavenging by the Phyllanthin of
P. niruri

Our study involves the in vitro evaluation of phyllanthin extracts
against candida species. The antifungal assay indicated that all the
Candida albicans were highly susceptible to the different
concentrations of the extract and their susceptibilities were
concentration dependent.
The phyllanthin compounds extracted was highly concentrated.
Hence, the efficiency examination was carried out with different
concentrations such as 50, 100, 150, 200 and 250 µl/L. With an
increase in the concentration of the extract, there was increase
in the inhibition zones. Among these concentrations, 250 µl/L of
phyllanthin sample has 98.43 % inhibition rate followed by 200
µl/L (91.46 %), 150 µl/L (85.27 %), 100 µl/L (78.48 %) and 50
µl/L (61.33 %) respectively (Fig: 3).
The present study showed the high efficiency of anticandidal activity
against Candida albicans. Apart from efficacy, safety of this natural
medicine extract phyllanthin is of paramount importance as there is
not much evidence about other Phyllanthus species extracts that are
used in traditional medicine.
The extract phyllanthin obtained from the selected medicinal plant,
Phyllanthus niruri has high quantity of antioxidants and anticandidal
activity. Hence, it can be used in the preparation of novel natural
therapeutic drugs against Candida associated infections. These
results corroborate the importance of ethnopharmacological
surveys in the selection of plants with bioactive compounds with
high antioxidants.
CONCLUSION
In conclusion, the present study represents a worthy as well as
expressive contribution to the characterization of phyllanthin
from P. niruri which has a power to treat infections caused by C.
albicans. Candida causing diseases are highly infectious and have
a high mortality rate all over the world.
Due to the emergence of the resistant strains against commonly
used antifungal agents. Thus phyllanthin extracts can exhibits a
potential attention to develop natural antifungal agents in
pharmaceutical research.
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Fig. 3: Represents the growth inhibition (%) of phyllanthin extract
from P. niruri against Candida albicans

REFERENCES
1.
2.

3.
4.

5.
6.

7.
8.
9.

10.
11.
12.

ACKNOWLEDGEMENT
The authors are thankful to the management of Annai Velankanni
College, Tholayavattam and Loyola College, Chennai for providing
research infrastructure.

13.

Kalidas C, and Mohan VR. In vitro rapid clonal propagation of
Phyllanthus urinaria Linn. (Euphorbiaceae)- a medicinal plant.
The Researcher. 2009; 4: 61–65.
Calixto JB, Santos AR, Filbo VC, Yunes RA. A review of the plants
of the genus Phyllanthus: their chemistry, pharmacology and
therapeutic potential. Medicinal Research Reviews. 1998; 16:
225–258.
Hutchings A, Scott AH, Lewis G, Cunningham AB. Zulu Medicinal
Plants. 1996; University of Natal Press, Pietermaritzburg, An
Inventory.
Schmelzer GH, Gurib-Fakim A. (Eds.). Plant Resources of
Tropical Africa 11 (1). Medicinal Plants 2008. PROTA
Foundation, Wageningen, Netherlands/Backhuys Publishers,
Leiden, Netherlands/CTA, Wageningen,Netherlands.
Girach RD, Khan H, Ahmad M. Botanical identification of
Thuhar, seldom used as unani medicine. Hamdard Medicus.
2003; 46: 27-33.
Patel Jay Ram, Tripathi Priyanka, Sharma, Vikas, Chauhan,
Nagendra Singh, Dixit, Vinod Kumar. “Phyllanthus amarus:
Ethanomedicinal uses, phytochemistry and pharmacology: A
review”. J. of Ethanopharmacology. 2011; 138: 286- 313.
Syamsunder KV, Singh B, Thakur RS, Husain A, Kiso Y, Hikino H.
Antihepatotoxic principles of Phyllanthus niruri herbs. J.
Ethnopharmac, 1985; 14: 41– 44.
Cheng SC, Joosten LA, Kullberg BJ, Netea MG. Interplay between
Candida albicans and the mammalian innate host defense.
Infect Immun. 2012; 80: 1304-1313.
Douglas LM, Wang HX, Keppler-Ross S, Dean N, Konopka JB. Sur
promotes plasma membrane organization and is needed for
resistance to stressful conditions and to the invasive growth
and virulence of Candida albicans. M Bio. 2011; 3: 0025400211.
Kim J, Sudbery P. Candida albicans, a major human fungal
pathogen. J Microbiol. 2011; 49: 171-177.
Tampakakis E, Peleg AY, Mylonakis E. Interaction of Candida
albicans with an intestinal pathogen, Salmonella enterica
serovar Typhimurium. Eukaryot Cell. 2009; 8: 732-737.
Werth V. Chapter 445: Principles of Therapy of Skin Diseases,
(pp.2512). In: Goldman, L. (Ed.), Goldman's Cecil Medicine
(24th ed). Saunders, An Imprint of Elsevier, 2011.
Kauffman C. Treatment of candidemia and invasive candidiasis
in adults. In: UpToDate, Kieren M., Thorner A., (Eds), UpToDate,
Waltham, MA, 2012.

325

JR. et al.

14. Khan MS, Malik A, Ahmad I. Anti-candidal activity of essential
oils alone and in combination with amphotericin B or
fluconazole against multi-drug resistant isolates of Candida
albicans. Med Mycol. 2012; 50: 33-42.
15. Pammi M. Treatment of Candida infection in neonates. In:
UpToDate, Weisman L., Kim M., (Eds), Up To Date, Waltham,
MA, 2012.
16. Ferri’s Netter Patient Advisor. 2012. Managing your
candidiasis. Saunders, an imprint of Elsevier, Inc.
17. Mohan MCH, Rao SM, Kumari P. Antimicrobial Activity of
Selected Indian Medicinal Plants. J. of Microbiol. Biotech. Env.
Sc. 2009; 11: 355-360.
18. Parekh J, Chanda S. In vitro antifungal activity of methanol
extracts of some Indian medicinal against pathogenic yeasts
and molds. Afr. J. of Biotech. 2008; 7: 4349-4353.
19. Murugaiyah V, Chan KL. Determination of four lignans in
Phyllanthus niruri by a simple HPLC method with fluorescence
detection. Journal of Chromatography A. 2007; 1154: 198-204.
20. Nayak Preeti Sagar, Upadhyay, Anubha Dwivedi, Sunil Kumar,
and Rao Sathrupa. Quantitative determination of phyllanthin in
Phyllanthus amarus by high- performance thin layer
chromatography. Boletín Latinoamericano y del Caribe de
Plantas Medicinales y Aromáticas, 2010; 9: 353 – 358.
21. Rao A, Zhang Y, Muend S, Rao R. Mechanism of antifungal
activity of terpenoid phenols resembles calcium stress and
inhibition of the TOR pathway. Antimicrob Agents Chemother.
2010; 54: 5062-9.

Int J Pharm Pharm Sci, Vol 6, Suppl 2, 323-326
22. Pfaller MA, Diekema DJ. Epidemiology of invasive candidiasis: a
persistent public health problem. Clin Microbiol Rev. 2007; 20:
133–163.
23. Tripathi M, Dubey, NK, Shukla AK. Use of some essential oils as
post-harvest botanical fungicides in the management of grey
mould of grapes caused by Botrytis cinerea. World J Microbiol
Biotechnol 2008; 24: 39–46.
24. Irkin R, Korukluoglu M. Control of Aspergillus niger with garlic,
onion and leek extracts. Afr. J. Biotechnol. 2007; 6: 384-387.
25. Murali B, Amit A, Anand MS, Dinesh TK, Samiulla DS. An
improved HPLC method for estimation of phyllanthin and
hypophyllanthin in Phyllanthus amarus. J. Natural Remedies.
2001; 1: 55 -59.
26. Somanabandhu A, Nitayanagkura S, Mahidol C, Ruchirawat S,
Likhitwitayawuid K, Shieh H, Chai H, Pezzuto JM, Cordell GA.
1H- and 13C- NMR assignments of phyllanthin and
hypophyllanthin: Lignans that enhance cytotoxic responses
with cultured multidrug-resistant cells. J. Nat. Prod. 1993; 56:
233- 239.
27. Fang SH, Rao YK, Tzeng YM. Anti-oxidant and inﬂammatory
mediator’sgrowth inhibitory effects of compounds isolated
from Phyllanthus urinaria, J.Ethnopharmacol. 2008; 116: 333–
340.
28. Harish R, Shivanandappa T. Antioxidant activity and
hepatoprotective potential of Phyllanthus niruri, Food Chem.
2006; 95: 180–185.

326

