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ABSTRACT

The aqueous extract from Polymnia sonchifolia leaves (AE) was tested for inhibitory activity on aflatoxin
B1(AFB1) production and growth of Aspergillusflavus. Thecytotoxicity of AE on Vero cellswasalso performed.
Suspensionsof A. flavus sporeswereinoculated into 50 mL of Y ES medium together with different concentrations
of the AE. The aflatoxin B1 was extracted, analyzed by thin layer chromatography and quantified by
photodensitometry. All the concentrations of AE induced inhibition of AFB1 production. The agueous extract
showed in vitro cytotoxicity to Vero cellsonly at concentrations above 500 pg/mL.
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INTRODUCTION

Aflatoxins are mycotoxins produced by certain strains of
Aspergillus flavus and Aspergillus parasiticus (2,15). Ingestion
of food highly contaminated with aflatoxins may originate acute
toxicity including hepatotoxicity, teratogenicity, immunotoxicity
and even death. In humans, ingestion of aflatoxins is associated
with hepatotoxicity (15).

Plants have been known for their medicinal and antimicrobia
propertiessinceancient times(9). Thebiosynthesisof aflatoxin B1
can beinhibited by extracts of certain plantsthat aretoxic to fungi
and may beuseful in controlling the funga growth and mycotoxin
production (14). Extracts of plants, such as garlic and onion,
effectively retard growth and aflatoxin production (5). Natura
compounds such as flavonoids, stilbene, essential oils and others
weredso activeininhibition of aflatoxin production (3,8,10,13).

Polymnia sonchifolia, aplant popularly known as*yacon”, is
cultivatedinthe Andean highlands. Theaerid part of P. sonchifolia
may contain antifungal and pesticidal compounds, as pesticides
are not needed in the cultivation of yacon. Leaf extracts of P.
sonchifolia presented potent antifunga activity andinhibited spore
germinationin Pyriculariaoryzae (6).

Thiswork reportstheinhibitory activity of aqueous|eaf extract
from P. sonchifolia against Aspergillusflavusgrowth and afletoxin
B1 production, and citotoxicity to Vero cdlls.

MATERIALSAND METHODS

Preparation of plant extract

Leaves of P. sonchifolia were collected in Capéo Bonito city,
SfoPallogae Brazil and dried & 40°C. Dried|leaveswere pulverized
inmill (Condux) to obtain afine powder. The powdered leaves (100
0) wereextracted withwater at room temperaturefor 5 hours. After
filtration and remova of water, the extract waslyophylized (Flaxi-
dry mp). Thisagueous extract (AE) was stored at 4°C until use.

Cultureconditions

AspergillusflavusIMI 190 (Internatinal Mycology Institute -
L ondon) was grown on potato dextrose agar (Difco Laboratories,
Detroit, Mich) plates for 10 days at 25°C. The spore suspension
used as inoculum was prepared washing the culture with sterile
0.01% solution of Tween 80 (Merck, Germany). The number of
spores in suspension was determined through counting in a
Neubauer Chamber.
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Aspergillusflavusgrowth and aflatoxin production

The semi-synthetic YES culture medium was used for
aflatoxin production (4). Suspensions of A. flavus containing
1.3 x 10° spores/mL weretransferred to 50 mL of YES medium
containing different concentrationsof AE (0, 50, 100, 150 and
200mg/mL). Four replicates were performed for each
concentration. For production of aflatoxin B1, cultures were
incubated at 25°C for 5 days. The cultures were filtered and
submitted to drying at 50°C for 4 days. The weight of each
mycelium was determined. Thefiltrate wastreated threetimes
with 25 mL of chloroform for extraction of aflatoxin. The
extracts were combined, evaporated and the residue was
dissolved in chloroform and made up to 1 mL in avolumetric
flask. FivepL of AE replicate were spotted on silicagel-G thin
layer plate (Merck, Germany) which were developed using
chloroform:acetone 9:1 (v/v) as the solvent system. The
concentration of aflatoxin B1in each AE was determined by
photodensitometry (Shimadzu, CS 9000) comparing the area
of the spots samples with aflatoxin B1 standards (Sigma
Aldrich, USA).

Cytotoxicity assay

African greenmonkey Vero cells(ATCC-CCL 81) weregrown
in Eagle’ sminimum essential medium (MEM) supplemented with
10% of fetal caf serum (FCS) (Cultilab, Brazil). The AE was
dissolved in stexil distilled water, diluted 1:1 (v/iv) withMEM toa
final concentration of 2,000 pg/mL and filtered through a0.22 pm
Milliporemembrane.

The method used for the cytotoxicity test was described by
Itagaki et al. (7). Briefly, using a96-well tissue culture microplate
containing 0.1 mL of MEM ineachwell, 0.1 mL of theextract at
2,000 pg/mL wasadded to each well of column 1. Theextract was
two-fold serial diluted until column 6. Thewellsfrom columns 1
to 8 were seeded with 0.1 mL of MEM 10% containing 3.0 x 10*
Verocdlls. Two-fold serial cell dilutionswere madefrom columns
8t0 11, and the microplatewasincubated for 72 h at 37°Cin 5%
CO, atmosphere. The medium was removed and the cells were
stained with 0.1 mL of 0.4% crystal violet solution (CVS) in
methanol for 30 min. The experiment was repeated threetimes.
Thequantitative analysis (colorimetric eval uation of fixed cells)
was performed by the absorbance measurements in automatic
microplate reader at 595nm (BIO-RAD, model 3550 UV). The
relative percentage absorbance of each well was calculated
considering the control wells, which contained no test material,
as 100%. The concentration of extract that inhibited 50% of
growth (1Cy,) was determined based on the concentration-
response Curves.

Statistical analysis

The significance of results was performed using one way
analysis of variance (ANOVA) and Tukey-Kramer multiple
comparisonstest for p< 0.05and q> 4.457.
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RESULTSAND DISCUSSION

Theeffectsof AE ontheaflatoxin B1 production by A. flavus
culture compared to the control are shown in Fig. 1. All
concentrations of AE inhibited AFB1 production, and the
inhibition was highly significant as measured by the ANOVA, (p
< 0.0001). The effect was concentration-dependent (Fig. 1). The
Tukey-Kramer test, comparing the control with each AE
concentration tested, demostrated the inhibitory effect due to
AE (p<0.001and g>4.457).

The correlation between fungus growth and AFB1 production
canasobeseeninFig. 1. Asdetected by the Tukey-Kramer test,
only the200 pg/mL concentrationinhibited significantly thefungal
growth (p<0.01and q=6.057).

Cell culturesystemsproviderapid and inexpensiveinformation
for toxicity studies (12). The dose-response curve obtained for
AE by crystal violet staining method using Vero cellsisillustrated
in Fig. 2. The data show that only concentrations of AE higher
than 125 pg/mL inhibited thecell growth after 72h. Thel Cy, obtained
from the curve was 863 pg/mL, indicating that the AE from P.
sonchifolialeaveswas not cytotoxicto Vero cells. Further toxicity
assay’s are necessary to establish the safe concentration.

The P. sonchifolia leaves may have one or more substances
with inhibitory activity in the aflatoxin B1 production by
Aspergillus flavus in laboratory conditions. All the tested
concentrations inhibited aflatoxin production, and these
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Figure 1. Production of aflatoxin B1 and growth of A . flavusin
Y ES medium containing increasing concentrations of agueous
extract (AE) of P. sonchifolia. Production of AFB1isexpressedin
pg/mL, growth is expressed in dry weight (g) and results
correspondto mean = S.D.
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Figure2. Dose-response curveof AE from P. sonchifolia on Vero
cellsgrowth. Datacorrespond to percentages of the control (100%).

concentrations were not cytotoxic. These results suggest that
AE may beacting in thefungal secondary metabolism, through
the inactivation of some enzyme involved in the biosynthetic
pathway (1,15) or acting onthegenic expression (11). Therefore,
Polymnia sonchifolia could be a promising plant control
production of aflatoxin B1.
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RESUMO

Atividade do extrato aquoso de folhas de
Polymnia sonchifolia no crescimento e producéo
de aflatoxina B1 por Aspergillus flavus

Neste trabal ho verificou-se a atividade do extrato aquoso de
folhas de Polymnia sonchifolia no crescimento e naproducdo de
aflatoxinas B1 por Aspergillus flavus. Suspenses de esporos de
A flavusforaminoculadasem 50mL demeodeY EScomdiferentes
concentragBes do extrato aquoso. A aflatoxina Bl foi extraida e
analisada por cromatografia de camada delgada e quantificada

P. sonchifolia leaves and production of aflatoxin B1

por fotodensitometria. Todas as concentractes testadas inibiram
a producdo de aflatoxina B1. O extrato aquoso apresentou
citotoxicidade em células Vero somente em concentragBes acima
de500 pg/mL.

Palavras-chave: aflatoxina B1, Aspergillus flavus, Polymnia
sonchifolia, citotoxicidade
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