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ABSTRACT

Seven fungi were isolated from 50 samples of casmetvders. Morphological analyses and ribosomal DN
Internal Transcribed Spacers sequencing were peréat which allowed the discrimination of the isothfengi as
Aspergillus fumigatusPenicillium sp., andCladosporiumsp. which could have, among their species, palhynti
pathogenic microorganisms
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INTRODUCTION contamination in the cosmetic and pharmaceutical
formulations (Mislivec et al. 1993, Tran and
Cosmetics market requires constant produdtlitchins 1994, Anelich and Korsten 1996,
releases to ensure the company's competitivenegdvarez-Lerma et al. 2008, Lundov and Zachariae
New trends and consumer needs require agility id008). Fungi identification and classification die
developing the new products with quality.the traditional analyses of macroscopic and
Products, such as cosmetic and some food, are noicroscopic structures (Larone 2002, Watanabe
expected to be sterile, however, they must be freg002), and their characteristics may change
of microbial pathogens and the total number otonsiderably depending on the environment and
aerobic microorganisms per gram must be lowhe conditions they are exposed to. Therefore,
(Behravan et al. 2005). The contamination of theseolecular methods are tools that help to
products can result in their conversion intodifferentiate the microorganisms (Jimenez et al.
products hazardous for the consumers (Bras#999, Mirhosseini et al. 2011). Ribosomal DNA
1999, Orus and Leranoz 2005, Sousa 2008). The§®NA) is an interesting target to fungal
contaminations could spoil the formulas inphylogeny studies as it encodes the highly
manufacturing plants and consumer’s homes gtolymorphic 600-800 bp ITS region (Internal
ambient temperatures, if satisfactory measures diranscribed Spacers), being used for the
preservation are not instituted (Brasil 1999)differentiation of many yeast and fungal species
Studies have reported the development angd-arena et al. 1999, Anderson and Cairney 2004,
validation of rapid detection of microbial Pinheiro 2004, Anderson and Parkin 2007).
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Because of the growing market of Brazilianreactions were carried out in 25 pl volume using 4
cosmetics, the concern about product quality angb 10 pl of the template DNA and ITS1-F (5 CTT
consumer safety has increased in the recent yea@®GT CAT TTA GAG GAA GTA A 3) and ITS-4
This study aimed to detect the contamination an(b’ TCC TCC GCT TAT TGA TAT GC 3)
to characterize the filamentous fungi present & thprimers (Anderson and Cairney 2004). The
cosmetic powders commercialized in Southerthermocycler programme used was an initial
Brazil. denaturation (94 °C for 4 min), 30 cycles of
denaturation (94 °C for 1 min), annealing (40 °C -
increasing 0.5 °C per second during 30s), and

MATERIAL AND METHODS extension (72°C for 1 min) (Anderson and
Cairney 2004). The genetic materials were
Samples electrophoresed on 1% agarose gel in the TAE
Fifty Brazilian cosmetic powders from threebuffer 1x (40 nw Tris acetate; 1 m EDTA), and
brands (A, B, and C) were purchased. gels were stained with ethidium bromide and
observed in UV detector (Sambrook et al. 1989).
Isolation and Morphological Identification Approximated molecular sizes of the amplicons

For the microorganism isolation, the cosmetiovere determined using molecular weight marker
powders were diluted in Nutrient Broth (peptone 5L Kb Plus DNA Ladder (Invitrogen, Carlsbad,
g.I"; beef extract 3 g¢¥), plated in Sabouraud California, USA).

Dextrose Agar (peptone 10 §.lglucose 40 gi;

agar 15 g:1) and incubated at 26 °C for five days.DNA sequencing and data analysis

The grown colonies were transferred to MaltAmplicons were sequenced using the DYEnamic
extract agar slants (malt extract 30'gpeptone 3 ET Dye Terminator Cycle Sequencing kit (GE
g.I"; agar 15 g) and incubated at 26 °C for five Healthcare Life Sciences — Buckinghamshire, UK)
days. For the macroscopic analysis, the colonieand the automatic DNA sequencer ABI Prism 377
were observed daily for color, size, texture, andApplied Biosystems, Brazil). The rDNA
exudates formation. Reproductive structures weramplicons were sequenced twice, aligned using the
microscopically observed by the microcultivationBioEdit Sequence Alignment Editor to obtain the
technique in malt extract agar, which was adapteconsensus sequence, and compared through the
from the Brazilian National Health Surveillance CLUSTALW

Agency (ANVISA) methodology. (http://www.ebi.ac.uk./tools/clustalw/) (Hall
1999). Blastn searches were performed at the
DNA Extraction and PCR amplification NCBI GenBank data library

Fungi were cultivated in the flasks containing mal{http://blast.ncbi.nlm.nih.gov/Blast.cgi) (Altschul
extract broth, at 26 °C and 170 rpm. The pelletst al. 1997) and compared between themselves
were washed with TE Buffer (1 M Tris-Cl, 0.5 M using the CLUSTALW
EDTA pH 8.0), added of 500 pl of lysis buffer and(http://ebi.ac.uk/tools/clustalw/). The sequence
10 pl of SDS 10% and maintained for 10 minuteslata were deposited in the GenBank Nucleotide
at room temperature and then at 60°C for 1Database.

minutes. Glass beads and 250 pl of phenol:

chloroform: isoamyl alcohol (25:24:1) were added

to the pellets, homogenized and centrifuged @&RESULTS AND DISCUSSION

13000 xg. One milliliter of ethanol was added to

the supernatant and centrifuged. One milliliter ofSeven filamentous fungi were isolated from the
80% ethanol was added to the precipitate andosmetic powders but none developed exudate.
homogenized with subsequent centrifugatiorFilamentous fungi 5, 9, 11, 12 and 13 showed
(13000 x g). Ethanol was completely dried atgreen colonies of cotton appearance. The
40 °C; the extracted DNA was resuspended ifilamentous fungus 4 differed from the others in
30 ul of deionized water and stored at 4 °C untitolor; the filamentous fungus 10 differed in
use (Guimardaes et al. 2006). All the solutions usedppearance presenting brown colored colonies and
were as described by Xufet al. (2000). The PCR powder aspect (Fig. 1).
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Figure 1 - Filamentous fungi growth in Malt extract agar® Hpores of each filamentous fungus
were incubated for five days at 26 °C + 2 °C. Aafientous fungus 4 €ladosporium
sp.; B: Filamentous fungus 10 Aspergillus fumigatysC: Filamentous fungus 5 —
Penicilliumsp,; D: Filamentous fungus 9Renicilliumsp.,; E: Filamentous fungus 11 -

Penicilliumsp,; F: Filamentous fungus 12Penicilliumsp,; G: Filamentous fungus 13
- Penicilliumsp.

The observation of reproductive structures by threports (Larena et al. 1999, Anderson and Parkin
optical microscopy confirmed that the filamentou<2007, Cardoso et al. 2007, Manter and Vivanco
fungi 5, 9, 11, 12 and 13 presented differer2007). The GenBank accession numbers are
reproductive structures from filamentous fungi <indicated in the brackets. The filamentous fungus
and 10 (Fig. 2). The combined analysis showe4 was identified a€ladosporiunsp. (GU270579),
that the filamentous fungi 5, 9, 11, 12 and 13 werfilamentous fungi 5, 9, 11, 12 and 13 were
Penicillium sp., filamentous fungus 4 wasidentified as Penicillum sp (GU270574,
Cladosporiumsp. and filamentous fungus 10 wasGU270576, GU270575, GU270577 and
Aspergillussp.. The ITS amplicons ranging from GU270578) and filamentous fungus 10 was
650 to 700 bp were in agreement with the otheidentified asAspergillus fumigatu§GQ499183).

» P

)

Figure 2 - Development ofeproductive structures in Malt Extract agar. M8gopical analyses
were performed after incubation for five days at’@Gt 2 °C. A: Filamentous fungus
4 — Cladosporiumsp; B: Filamentous fungus 10 -Aspergillus fumigatus C:
Filamentous fungus 5 Renicilliumsp,; D: Filamentous fungus 9Renicilliumsp; E:
Filamentous fungus 11Renicilliumsp; F: Filamentous fungus 12Renicillium sp;
G: Filamentous fungus 13Penicilliumsp.
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There was high similarity between the ITSOrus P, Leranoz S. Current trends in cosmetic
sequences of the filamentous fungi identified as microbiology.Int Microbiol. 2005; 8: 77-79. .
Penicilliumsp., with the filamentous fungus 13 Sousa CP. The Impact of Food Manufacturing Pragtice

showing the lowest percentage of similarity among ©" Food borne Disease®razilian Archieves  of
the othglPenicilliumsp (87 t0989%). y 9 Biology and Technology008; 51(4): 815-823.

The taxonomv oPenicilliumis complex due to its Mislivec PB, Bandler R, Allen G. Incidence of furigi
y P shared-used cosmetics available to the puhlic.

large number of species which have very few AOAC Int 1993: 2: 430-436.

differences. Despite that the classification systemrran TT, Hitchins AD. Microbial survey of sharedeus
of organisms are based on the observablecosmetic test kits available to the publid. Ind
characteristics, many species classified as Microbiol. 1994; 13(6): 389-391.

Penicillium are morphologically similar, and this Anelich LE, Korsten L. Survey of microorganisms
method of identification remains difficult (Cardoso associated with spoilage of cosmetic creams
et al. 2007). This was observed in the presentmanufactured in South Africalnt J Cosmet Sci

results, since the morphological analyses showe'ﬂlg%; is: 25'48' Maull E. Terradas R. S c
all the isolated fungi belonging t&enicillium varez-rerma =, Maull £, ferradas R, segura

. . Planells 1, Coll P, et al. Moisturizing body mills @
genus with green colonies of cotton appearance.

> ) reservoir of Burkholderia cepacia outbreak of
The comparison of nucleotide sequence of ITS yosocomial infection in a multidisciplinary intevsi

region between these fungi alda not reveal a  care unitCrit Care. 2008: 12: 1-6.

satisfactory discrimination since there was veryundov MD, Zachariae C. Recalls of microbiologigall
low degree of ITS variability, as previously contaminated cosmetics in EU from 2006 to May
reported by Cardoso et al. (2007). 2008.Int J Cosmet ScR008; 30: 471-474.
Therefore, seven filamentous fungi isolated frontarone DH. Medically important fungi - A guide to
cosmetics powders and identified them as identi_ficatipn. & ed. Washington: Americam Society
Aspergillus  fumigatys Penicillium sp., and _for Microbiology Press; 2002. = .
Cladosporiumsp could have among their SpeciesWatanabe T Pictorial atlas of_ soil and seed fungi
. X . . morphologies of cultured fungi and key to specas$.
potentially pathogenic microorganisms (Behravan ed. Boca Ratén: CRC Press: 2002.

et al. 2005, Orus and Leranoz 2005). These resuljﬁnenez L, Bosko Y, Smalls S, Ignar R, English D.

are valuable due to the fact that the use of polecular detection and identification of Asperg!
contaminated cosmetic products, even within the niger contamination in cosmetic pharmaceutical raw
limits established by the Brazilian legislation, materials and finished productsRapid Meth Autom
could cause serious damage to the healthMicrobiol. 1999; 7(1): 39-46.
especia”y in the peop|e who a|ready have podHiI’hOSSGini SZ, Seidavi A, Shivazad M, Chamani M,
health condition. Sadeghi AA, Pourseify R. Detection @lostridium
sp. and its Relation to Different Ages and
Gastrointestinal Segments as Measured by
Molecular Analysis of 16S rRNA GeneBraz. Arch.
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