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Fusarium oxysporum and Aspergillus parasiticus cause diseases to animals including human directly or by
producing mycotoxins. A. parasiticus is well known for its production of aflatoxin which is a potent carcinogenic
compound. F. oxysporum is reported as a serious emerging trans-kingdom pathogen. Once established, fungal
diseases caused by these fungi are difficult to treat and most of the available antifungal therapies are generally of
limited value due to toxicity problems. The present study analyses the antifungal properties of Simarouba glauca, a
medicinal plant well known for its antimicrobial, antidysenteric, antiherpetic, antihelminthic and antiprotozoal
activity. Methanolic and ethanolic extracts of both fresh and dried leaves were tested for their inhibitory activity
against these pathogenic fungi. Screening of the crude extracts for the antifungal activity using well diffusion assay
showed strong inhibition against the tested fungus. Ethanolic extracts of both the fresh and dried leaves were found
to be more effective as compared to methanolic extracts against the growth of the fungi. The present study also
showed that the leaf extracts of Simarouba glauca is more effective against Aspergillus parasiticus as compared to
Fusarium oxysporum.
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1. Introduction
Fungi comprise of varied collection of eukaryotic
organisms that mostly live in dead and decaying
organic matters. They attributed great benefit to
human health in the form of fungal-derived
antibiotics, such as penicillin, cephalosporin,
enzyme production and food processing, and are
indispensible for health and also play important
role through their ability to break down complex
organic matter and recycle essential nutrients
back into the environment [1-3]. However, despite
their extensive influence on ecology, health and
economic well-being, the threats posed by
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emerging
fungal
pathogens
are
often
unappreciated and poorly understood. Most fungi
are saprophytes, whereas few fungal species are
parasitic causing diseases in plants or animals.
Around 5.1 million species of fungi are believed
to exist on earth [4], however from these only few
are capable of causing diseases in humans and
plants. Most fungal species can cause disease on
a single host plant or animal and less fungi have
the ability to infect both plants and animals. The
mechanisms that control host range in fungi are
not fully known. Though plants and animals
represent two different host types, some fungi
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have overcome this inter-kingdom bridge and
evaded both plants and animals; such fungi are
referred to as trans-kingdom pathogens [5].
Examples of such fungi include Fusarium and
Aspergillus. Fusarium spp. can cause diseases in
animals and humans when grains contaminated
with Fusarium-derived T2 mycotoxin are
ingested. This can lead to alimentary toxic
aleukia
characterised
by
gastrointestinal
symptoms, weakness, myositis, aplastic anaemia,
and even death. These fungi can even directly
infect tissue surfaces and cause mycotic keratitis,
endophthalmitis,
or
onychomycosis.
Immunosuppressed patients have higher chance
of
developing
hyalohyphomycosis,
osteomyelitis/arthritis, or peritonitis during
peritoneal dialysis. Such individuals are also
highly prone to fatal systemic fusariosis during
chemotherapy [6]. Fusarium oxysporum is a soilborne fungus which causes vascular wilt in large
variety of economically important crop plants [7].
F. oxysporum strain 4287 was reported to infect
both plants and mammalian hosts [8]. Besides its
well-studied activity as a plant pathogen for
vascular wilt in important crop plants, soil-borne
fungus Fusarium oxysporum is reported as a
serious emerging pathogen of humans due to the
increasing number of severe cases reported and to
its ability to resist broad variety of currently
available antifungal drugs [9, 10]. The diseases
caused by most species of Fusarium are generally
resistant to most of the available antifungal drugs
[11]
.
Aspergillus parasiticus is a soil-borne fungi
thriving on both living and decaying organic
matter. It is also one of the aflatoxin producing
fungi, the other genus being Aspergillus flavus.
Various studies have reported the linked between
liver cancer incidence and consumption of
aflatoxin contaminated foods in the diet [12-14].
Aflatoxicosis (a terminology for food poisoning
caused by ingestion of foods contaminated with
aflatoxins) can result in direct liver damage and
death. Thus, foods contaminated with these
toxigenic fungi and presence of aflatoxin is a
major concern that received worldwide attention
due to their deleterious effects on human and
Vol. 2 Issue. 3 2014

animal health as well as their importance in
international food trade [15]. Acute aflatoxicosis
can also result in death; chronic aflatoxicosis on
the other hand can result in cancer, immune
suppression, and other “slow” pathological
conditions [16]. Members of the genus Aspergillus
also cause a large collection of diseases called
Aspergillosis. Immunocompromised individuals
are more prone to such infections than healthy
persons. At present, the treatment of invasive
aspergillosis is a challenge due to the diagnostic
difficulty, the severity of the clinical conditions
of the patients, and the limited number of
antifungal drugs available [17]. Although, with the
discovery of amphotericin B, there has been
much progress in the treatment, there are still
critical needs for new antifungal agents for
treatment of diseases caused by aflatoxin [18-24].
Simarouba is one of the important medicinal
plants with wide use. The bark and leaf extract of
S. glauca is well known for its different types of
pharmacological properties such as haemostatic,
antihelmentic,
antiparasitic,
antidysenteric,
[25]
antipyretic and anticancerous . The leaf, fruit,
pulp and seed of S. Glauca are known to possess
medicinal properties such as analgesic,
antimicrobial,
antiviral,
astringent,
emmenagogue, stomachic, tonic and vermifuge
[26]
. Studies also revealed that it has strong
inhibitory activity against protozoa [27]. In
addition, Cuban folk medicine information also
showed several other medicinal uses for this
plant, including antihelminthic, antidysenteric
and aspergillosis action [28]. However, till date not
many reports are available about its use as
antifungal properties. Thus, the present study was
carried out to analyse the antifungal properties of
this broadly used medicinal plant against two
human pathogens Fusarium oxysporum and
Aspergillus parasiticus, for which no satisfactory
drugs are still not available.
2. Materials and Methods
2.1 Collection of plant Material: The fresh
leaves of Simarouba glauca were collected from
the College University campus. Healthy and
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disease free plants were selected for obtaining the
plant materials.

Aspergillus parasiticus were obtained from
Microbiologia Laboratories.

2.2 Processing of sample plants
The flesh and healthy leaves were properly
washed with tap water and rinsed with distilled
water. The rinsed leaves were then dried in an
oven at a temperature of 35-40 oC for 3 days. The
dried leaves were pulverized using a sterile
electric blender to obtain a powered form. The
powdered form was stored in airtight glass
containers, protected from sunlight until required
for analysis. On the other hand, the fresh leaves
were also properly washed with tap water and
rinsed with distilled water. These washed fresh
leaves were immediately used for obtaining
methanolic and ethanolic fresh extracts.

2.5 Antifungal assay: Antifungal activity was
studied by agar well diffusion method [29]. The
Potato Dextrose Agar (PDA) medium was poured
into sterile petriplates and allowed to solidify.
The fungal inoculum was seeded on PDA
medium. Then wells (5 mm in diameter) were
made in the medium using sterile cork borer. 200
μl each of the different extracts were transferred
into separate wells. The plates were incubated at
27 °C for 72 hrs. After incubation they were
observed for the presence of clear zones of
inhibition around the well indicating antifungal
activity. For each treatment three replicates were
maintained and the zones of inhibition were
measured in millimetres (mm).

2.3 Preparation of solvent extracts of plant
samples
5 g of the air dried powdered leaves were taken in
50 ml methanol, and kept under gentle and
continuous shaking on an orbital shaker (Stuart
Scientific Orbital Shaker, UK) for 6 hours at 55
o
C. The suspension so obtained was filtered using
Whatman No. 1 paper to obtain the methanolic
extracts of dried leaves (MD). The procedure was
repeated twice to ensure exhaustive extraction of
the plant material. On the other hand, the washed
fresh leaves were pulverized with 50 ml methanol
using sterile electric blender, and the suspension
obtained was then filtered using Whatman No. 1
paper to obtain the methanolic extracts of fresh
leaves (MF). The same procedures were followed
by using ethanol 99.9% to obtain ethanolic
extracts of dried leaves (ED) and ethanolic
extracts of fresh leaves (EF).
2.4 Test fungal strain
The fungal strains Fusarium oxysporum and
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3. Results
The antifungal assay showed that Simarouba
glauca has antifungal property against the tested
fungi Fusarium oxysporum and Aspergillus
parasiticus. In this analysis, ethanolic extracts of
fresh leaves (EF) were found to be more effective
as compared to the methanolic extracts of the
fresh leaves (MF) against the growth of the fungi
(Table 1 and Graph 1). Also, the methanolic
extracts of the fresh leaves (MF) were found to be
more effective than methanolic extracts of dried
leaves (MF) against Fusarium oxysporum.
However, in case of Aspergillus parasiticus, the
methanolic extracts of dried leaves (MD) were
found to be comparatively more effective in
comparisons to the methanolic extracts of fresh
leaves (MF). As a whole, the present study
showed that S. glauca has antifungal property
against the tested fungi. These findings also
validate the use of this plant for its antimicrobial
property. The results also showed that S. glauca
is more effective against Aspergillus parasiticus
as compared to Fusarium oxysporum.
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Table 1: Observation table showing different leaf extracts and the corresponding zones of inhibition (in
millimetres) against Fusarium oxysporum and Aspergillus parasiticus.
S.
No
1.
2.
3.
4.

Leaves Extract
Ethanolic extracts of fresh leaves (EF)
Ethanolic extracts of dried leaves (ED)
Methanolic extracts of fresh leaves
(MF)
Methanolic extracts of dried leaves
(MD)

Zone of Inhibition (mm)
Fungal Species
Fusarium oxysporum Aspergillus parasiticus
6.24±1.50
11.60±1.0
2.52±0.20
11.10±0.20
5.50±0.50

9.10±1.0

1.50±0.10

11.30±0.20

Graph 1: Comparative zones of inhibition of different solvent extracts against Fusarium oxysporum
and Aspergillus parasiticus
4. Discussion
From the present analysis, it can be drawn that
Simarouba glauca has antifungal properties
against the tested fungi. The extracts of this plant
were however found to be more effective against
Aspergillus parasiticus as compare to Fusarium
oxysporum (Table 1 and Graph 1). Fungal
diseases caused by A. parasiticus, F. oxysporum
and other fungi once established in human host
are often difficult to treat [30, 31] and the present
antifungal agents commonly use have toxicity
problems on the hosts organism as well, as both
the pathogen and the hosts have eukaryotic set up
of cellular organisation. In addition to these
already complicated conditions in treatment of
fungal diseases in human, the lack of accurate
diagnostic techniques further limits the
Vol. 2 Issue. 3 2014

effectiveness in treatments of the existing fungal
diseases. Fungi such as Fusarium oxysporum f.
sp. lycopersici, which causes vascular wilt in
plants and Aspergillus parasiticus, an important
aflatoxin producing fungus are of great threats to
immunocompromised humans [32, 33]. Till now,
approximately 15 species of Fusarium have been
reported to cause human and animal diseases. The
common species includes F. solani (commonest),
F. oxysporum, F. verticoides, F. proliferatum and
F. anthophilum. Four species of Fusarium
namely F. solani, F. moniliforme (F.
verticilloides) and F. oxysporum are accounted
for more than 95% of infections in human [34, 35].
Fusarium spp. can cause superficial and
subcutaneous infections, such as onychomycosis
and keratomycosis, in humans [36]. Such
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infections are rare and tend to respond well to
antifungal agents. In contrast, infections caused
by Fusarium spp. such as F. proliferatum can
result
in
disseminated
fusariosis
in
immunocompromised
hosts
such
as
hematopoietic stem cell transplantation (HSCT)
recipients and patients with severe and prolonged
neutropenia. Such infections are mostly fatal with
virtually a 100% death rate for persistently
neutropenic patients with disseminated disease.
[37]
. Some data reported that fungi such as
Candida spp., Aspergillus spp., Cryptococcus
spp. or other fungi such as Fusarium spp. can
also lead to cancer [38, 39]. In India, a well-known
outbreak involving Fusarium species among
humans was the scabby grain intoxication
reported from Kashmir [40].
Aspergillus flavus and Aspergillus parasiticus
produce the most potent naturally present
carcinogenic mycotoxin aflatoxins, which
contaminate various foods and feeds [41].
Aflatoxin contaminations are often unavoidable
process due to ubiquitous nature of the fungi
producing them and production of abundant
spores that disperse into the environment by air
[42]
. Thus, foods contaminated with these
toxigenic fungi and presence of aflatoxin is a
major concern, which has received worldwide
attention due to their deleterious effects on
human and animal health as well as their
importance in international food trade [15].
Recently, there has been much resurgence and
revival of interest in indigenous systems of
medicines and traditional herbal remedies, which
are regarded as less toxic with minimal or no side
effects, cost effective, readily available and easily
affordable [43-46]. Interest in herbal drugs is
growing due to their low toxicity, efficiency and
absence of side effects [47]. Thus, analysis and
screening of medicinal plants documented in
various reports are one way of the necessity
approaches in encountering the ever increasing
fungal diseases in human, where most fungi have
become tolerant or less effective to most of the
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currently available pharmaceutical agents. The
present forms of analysis of the efficacy of the
rich medicinal knowledge reported in traditional
systems of medicine can contribute significantly
in achieving important alternative solution to the
current drug tolerance properties prevalent in
fungal disease treatments.
5. Conclusions
The current findings can be used in further
exploration of this medicinal plant in isolation of
the antifungal agents responsible for these
properties. In addition, the purified extracts of
this plant can be explored for its use in preserving
household foods and grains from contamination
by mycotoxin producing fungi. As reports
suggested that most of the available antifungal
therapies are generally of limited value due to
toxicity problems, the antifungal agents present in
this plant can be isolated, tested and compared
with the currently available drugs. Since aflatoxin
contaminations have become an unavoidable
process due to ubiquitous nature of the fungi
producing them and their production of abundant
spores that disperse into the environment by air,
the currently reported medicinal plant and other
potential antifungal plants can be useful in
antimicrobial food packaging so that food items
are less contaminated by fungi and fungal spores.
Also, incorporation of the plant extracts in grains
and food packaging can help in increasing the
shelf-life of these products and preventing
frequent exposure to mycotoxins.
6. Acknowledgment
The authors are thankful to Dr. Rajendra Prasad,
Principal, Ramjas College, University of Delhi
for providing necessary facilities for conducting
this study.
7. Conflict of Interest
There is no conflict of interests amongst the
authors while conducting the analysis. The
authors work cooperatively in bringing out the
present analysis to its best form.

www.plantsjournal.com

Page | 5

Journal of Medicinal Plants Studies

8. References
1. Fleming A. On the bacterial action of a
Penicillium, with special reference to their use
in the isolation of B. influenzae. British
Journal of Experimental Pathology 1929;
10:226-236.
2. Burton HS, Abraham EP. Isolation of
antibiotics from a species of Cephalosporium.
Cephalosporins P1, P2, P3, P4 and P5.
Biochemical Journal 1951; 50:164-174.
3. Wainwright M. The impact of fungi on
environmental biogeochemistry. The Fungal
Community: Its Organization and Role in the
Ecosystem, Marcel Decker Inc, New York,
1992, 601-616.
4. Blackwell M. The fungi: 1, 2, 3 . . . 5.1
million species? Am J Bot 2011; 98:426–38.
5. De-Lucca AJ. Harmful fungi in both
agriculture
and
medicine.
Revista
iberoamericana de micología 2007; 24:11.
6. Chalid A, Sergij G, Michael S, Constantin O.
Cutaneous hyalohyphomycosis. The Lancet
2000; 356(9236):1185.
7. Beckman CH. The nature of wilt diseases of
plants. American Phytopathological Society
St. Paul, Minnesota, 1987, 103.
8. Montserrat O, Josep G, Marta PM, Zaira C,
Isabel MGR, Emilio M et al. Fusarium
oxysporum as a Multi host Model for the
Genetic Dissection of Fungal Virulence in
Plants and Mammals. Infection and Immunity
2004; 72(3):1760–1766.
9. Boutati EI, Anaissie EJ. Fusarium, a
significant emerging pathogen in patients with
hematologic
malignancy:
ten
years’
experience at a cancer center and implications
for management. Blood 1997; 90:999–1008.
10. Odds FC, Van GF, Espinel-Ingroff A, Bartlett
MS, Ghannoum MA, Lancaster MV et al.
Evaluation of possible correlations between
antifungal susceptibilities of filamentous
fungi in vitro and antifungal treatment
outcomes in animal infection models.
Antimicrob. Agents Chemother 1998;
42:282–288.
11. Pujol I, Guarro J, Gene J, Sala J. In-vitro
antifungal susceptibility of clinical and
environmental Fusarium spp. strains. J
Antimicrob Chemother 1997; 39:163-167.
12. Newberne PM, Butler WH. Acute and chronic
effect of aflatoxin B1 on the liver of domestic

Vol. 2 Issue. 3 2014

13.

14.

15.
16.

17.
18.
19.

20.

21.

22.
23.

and laboratory animals: a review. Cancer Res
1969; 29:236–250.
Li FQ, Yoshizawa T, Kawamura S, Luo SY ,
Li YW. Aflatoxins and fumonisins in corn
from the high-incidence area for human
hepatocellular carcinoma in Guangxi, China. J
Agric Food Chem 2001; 49:4122–4126.
Van R, Cook-Mazaffari SJP, Van SDJ, Watt
VDJJ,
Vincent
TJ,
Purchase
IF.
Heptatocellular carcinoma and dietary
aflatoxin in Mozambique and Transkei. Br J
Cancer 1985; 51:713–720.
Mishra HN, Das C. A review on biological
control and metabolism of aflatoxin. Crit Rev
Food Sci Nutr 2003; 43:245-264.
Hsieh D. Potential human health hazards of
mycotoxins. In Mycotoxins and phytotoxins.
Third
Joint
Food
and
Agriculture
Organization/W.H.O./United
Nations
Program. International Conference of
Mycotoxins 1988; 69–80.
Verweij PE, Mellado E, Melchers WJ.
Multiple-triazole-resistant aspergillosis. N.
Engl. J Med 2007; 356:1481–1483.
Andriole VT. Current and future therapy of
invasive fungal infections. In Current Clinical
Topics in Infectious Diseases 1998; 18:19-36.
Groll AH, Piscitelli SC, Walsh TJ. Clinical
pharmacology of systemic antifungal agents:
a comprehensive review of agents in clinical
use, current investigational compounds, and
putative targets for antifungal drug
development. Advances in Pharmacology
1998; 44:343–500.
Georgopapadakou NH, Walsh TJ. Antifungal
agents:
chemotherapeutic
targets
and
immunologic strategies. Antimicrobial Agents
and Chemotherapy 1996; 40:270–91.
Vazquez JA, Sanchez V, Dmuchowski C,
Dembry LM, Sobel JD, Zervos MJ et al.
Nosocomial acquisition of Candida albicans:
an epidemiologic study. Journal of Infectious
Diseases 1993; 168:195–201.
Bodey GP. Antifungal agents. In Candidosis:
Pathogenesis, Diagnosis and Treatment 1993;
371–406.
Andriole VT, Bodey GP. Pocket Guide to
Systemic Antifungal Therapy. Scientific
Therapeutics 1994; 35-62

24. Current WL, Tang J, Boylan C, Watson P,
Zeckner W, Turner W et al. Glucan

www.plantsjournal.com

Page | 6

Journal of Medicinal Plants Studies

25.

26.

27.

28.
29.
30.

31.
32.

33.
34.

35.

biosynthesis as a target for antifungal: the
echinocandin class of antifungal agents. In
Antifungal Agents: Discovery and Mode
1995; 143–160.
Patil MS, Gaikwad DK. A Critical Review on
Medicinally Important Oil Yielding Plant
Laxmitaru (Simarouba glauca DC.). India. J
Pharm Sci & Res 2011; 3(4):1195-1213
Joshi S, Joshi S. Oil Tree- Laxmitaru glauca.
University
of
Agricultural
sciences,
Bangalore and Indian council of Agricultural
Research, New Delhi, India, 2002, 86.
Valdés AFC, Martinez JM, Lizama RS,
Vermeersch M, Cos P, Maes L. In vitro antimicrobial activity of the Cuban medicinal
plants Simarouba glauca DC, Melaleuca
leucadendron L and Artemisia absinthium L.
Mem Inst Oswaldo Cruz 2008; 103(6):615618.
Rogi JT. Plantas medicinales, aromaticas o
venenosas de Cuba. Ed. Cienciay Tecnica La
Habana, 1974, 770-771.
Andriole VT, Bodey GP. Pocket Guide to
Systemic Antifungal Therapy. Scientific
Therapeutics 1994; 35-62.
Casadevall A. Accidental virulence, cryptic
pathogenesis, martians, lost hosts, and the
pathogenicity of environmental microbes.
Eukaryotic Cell 2007; 6:2169–2174.
Romani L. Immunity to fungal infections.
Nature Reviews Immunology 2004; 4:1–13.
Krishnan S, Manavathu EK, Chandrasekar
PH. Aspergillus flavus: An emerging nonfumigatus Aspergillus species of significance.
Mycoses 2009; 52:206–222.
Mishra HN, Das C. A review on biological
control and metabolism of aflatoxin. Crit Rev
Food Sci Nutr 2003; 43:245-264.
Hennequin CV, Lavarde JL, Poirot M,
Rabodonirina, Datry A, Dupouy-Camet J et
al. Invasive Fusarium infections: A
retrospective survey of 31 cases. The french
groupe d`Etudes des mycoses opportunistes.
J. Med. Vet. Mycol. 1997; 35: 107-114.
Guarro J, Gene J. Fusarium infections.
Criteria for the identification of the
responsible species. Mycoses 1992; 35:109114.

Vol. 2 Issue. 3 2014

36. Nelson PE, Dignani MC, Anaissie EJ.
Taxonomy, biology, and clinical aspects of
Fusarium species. Clin Microbiol Rev 1994;
7:479–504.
37. Nucci M, Anaissie E. Fusarium infections in
immunocompromised patients. Clin Microbiol
Rev 2007; 20:695-704.
38. Andriole VT. Current and future therapy of
invasive fungal infections. In Current Clinical
Topics in Infectious Diseases 1998; 18:19–36.
39. Walsh TJ. Invasive fungal infections:
problems and challenges in developing new
antifungal compounds. In Emerging Targets
in
Antibacterial
and
Antifungal
Chemotherapy 1992; 349–73.
40. Bhat RV, Beedu SR, Ramakrishna Y, Munshi
KL. Outbreak of trichothecene mycotoxicosis
associated with consumption of mould
damaged wheat in Kashmir Valley, India.
Lancet 1989; 333:35-37.
41. Seo JA, Yu JH. Toxigenic fungi and
mycotoxins.
Handbook
of
industrial
mycology. New York, 2004, 689–721.
42. Latge JP. Aspergillus fumigatus and
aspergillosis. Clin Microbiol Rev 1999;
12:310–350.
43. Jain SK. Notable foreign medicinal uses for
some plants of Indian Tradition. Indian J
Traditional Knowledge 2006; 2(4):321-332.
44. Purohit AN. Medicines and Medicinal PlantsPast, Present and Future, In: Proc Natl Symp
Plant Sci Res, India: Challenges & Prospects,
Dehradun 2005; 60-62.
45. Purohit SS, Prajapati ND. Medicinal Plants:
Local Heritage with Global Importance.
Agrobios News Let 2003; 1(8):7-8.
46. Sinha RK, Ethnobotany-The Renaissance of
Traditional Herbal Medicine, INA Shree
Publishers, Jaipur, 1996.
47. Pifferi G, Santoro P, Pedrani M. Quality and
functionality of excipients. Farmaco 1999;
54:1–14.

www.plantsjournal.com

Page | 7

