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Abstract: Cosmetic industries are not obliged to produce sterile
cosmetics. Nevertheless, they are liable to assure safety of the product to
the potential consumer. The purpose of the study was isolation and
identification of microorganisms with the ability to survive and develop in
cosmetics. Five cosmetics applied for facial skin and one cosmetic for
body care were tested for the presence of contaminating microbiota.
Eight microbial strains were isolated from three cosmetics, from which
seven were derived from cosmetic applied on the facial skin. One strain
was isolated from body care cosmetic. The recovered microbial strains
were characterized and identified to the species level as Pseudomonas
aeruginosa, Serratia liquefaciens and Candida parapsilosis. The isolates
were opportunistic pathogens and may cause skin irritation and
infections, especially via wounded epithelium in immunocompromised
consumers. Moreover, due to application area, they pose a health risk to
the consumer due to easy access to the eye area as well as nasal and oral
cavities through usage of cosmetic preparation.
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Introduction

According to the Council Directive (76/768/EEC), established in 1976,
a cosmetic product is any substance or preparation, which can be applied onto
different parts of the human body (e.g. nails, face, hair, teeth). Its role is to keep
body in a good condition, change its appearance as well as remove body odours
via perfuming, cleansing or protection [1]. Depending on the application area,
cosmetics may be categorized as cosmetics for skin, hair-scalp and oral care as
well as fragrances [2]. Cosmetic ingredients govern wide range of products
ranging from oily materials, surface active agents, polymers, ultraviolet
absorbents to fragrances and vitamins [2, 3]. Companies producing cosmetics are
obliged to ensure safety of the product sold, nevertheless, cosmetics are not liable
to be sterile [1]. Their microbiological load is strictly controlled at various
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manufacture stages and during shelf-life. Cosmetics might contain microbes, due
to impurity of raw material and might be contaminated during usage [4, 5].
Microbial spoilage can not only alter physical properties of the product such as
colour, taste, odour and viscosity, but also deactivate crucial constituents
depriving cosmetic of its features [6, 7]. Microbiological contaminants may
produce endotoxins and metabolites causing irritation and allergic reaction of the
skin [7]. They can be also pathogens causing hazard to the human health [8].

Microorganisms can survive in environment that fulfil their physical and
chemical requirements for proliferation and further development. Most important
physical requirements include suitable temperature and pH of the environment.
Considering chemical ones, microorganisms require presence of moisture,
available and easily metabolized nutrients as well as oxygen [5]. Almost all
cosmetics fulfil all of the hereinbefore described requirements for microbial
growth. They are rich in a free water, having pH close to neutral. Consumers
keep them at home, at room temperature, which is an optimum for proliferation.
Most of the cosmetics are found in the bathroom, where the temperature and
humidity are high [4]. Depending on the type of closure, different amount of
oxygen may access the cosmetic preparation. Composition of cosmetics varies
from product to product. The specificity of cosmetic application requires that its
ingredients are nourishing and easily assimilated. Hence, such components as
proteins, minerals, vitamins and glycerine are easily metabolized source of
nitrogen, carbon, hydrogen as well as micro- and macro-elements, necessary for
microbial development [4, 5].

The SCCP (Scientific Committee on Consumer Products) in “Notes of
Guidance for the testing of Cosmetic Ingredients and their Safety Evaluation”
stated that even cosmetics applied by children under three years old, around the
eye area and on mucous membrane may be contaminated by saprophytic
microorganism up to 100 CFU (Colony Forming Unit) in 0.5 g/mL of the
cosmetic preparation [8]. Anyway, such microorganisms as Pseudomonas
aeruginosa, Staphylococcus aureus, Candida albicans and Aspergillus
brasiliensis were restricted by EU Pharmacopoeia as most commonly found
contaminants posing microbial spoilage in cosmetics and risk to the consumer
health. They may not be found in the given volume of cosmetic sample [9]. In
order to protect cosmetic product from microbial spoilage to which cosmetic is
subjected during use, preservatives are added. Despite their function, addition of
preservatives belongs to the one of the most controversial issues concerning
cosmetic industry [10].

According to the RAPEX (the Rapid Alert System for non-food consumer
products), 173 cosmetics were recalled from the market, from year 2005 to 2008.
Among them, 24 were highly contaminated with undesired microorganisms,
especially Pseudomonas aeruginosa [11]. As stated in RAPEX Reports, 86
cosmetics were notified in 2012 as health risk to the human, from which
8 cosmetics were categorized as a microbiological hazard. In 2013, 13 cosmetics
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(calculated basing on weekly reports) were notified as either contaminated with
microbial pathogens or having too high microbiological load [12]. The objective
of the study was to isolate and identify microorganisms recovered from
cosmetics during their use as well as to assess their potential health hazard to the
consumer.

Experimental

Materials

Six commercial cosmetic products, abbreviated from A to F were randomly
delivered by consumers after approximately 12 months of usage. These included
cosmetic applied on facial skin (No A — Anti-Wrinkle Cream, B — Anti-Eye
Wrinkle Cream, C — Moisturizing Cream, E — Anti-Redness Cream and F —
Moisturizing Cream) and used for body care (No. D — Moisturizing Cream after
Shaving and Depilation). Agar slants of nutrient broth supplied with glucose as
carbon source (peptone 5.0 g/L, yeast extract 2.0 g/L, meat extract 2.0 g/L,
sodium chloride 4.0 g/L, glucose 10.0 g/L, agar 20.0 g/L, distilled water up to
1 L) were used for isolates activation before identification tests.

Methods

Isolation of microorganisms

Depending on the type of cosmetic closure, a plate method with samples
seeding or printing were applied to recover microorganisms. A sterile Dilution
liquid (peptone K 5.0 g/L, NaCl 8.5 g/L, distilled water up to 1 L, pH 7.2+0.2)
was used to dilute cream sample. Recovery of microorganisms from cosmetics
was performed on Tryptic Soy Agar with Neutralizers (TSA, Merck KGaA,
Darmstadt, Germany), from which single strains were isolated and cultivated on
a Plate Count Agar (PCA, Merck KGaA, Darmstadt, Germany) medium. All
samples were incubated at 30°C for seven days. 24-hour activated cultures were
used for all further analyses and identification.

Identification of isolates

Identification of recovered strains included macroscopic and microscopic
characteristics as well as biochemical profiling. Isolated microorganisms were
analyzed microscopically. API” tests (bioMerieux, Warsaw, Poland) were chosen
and performed for their biochemical profiling. API® 20E set included the following
biochemical tests for active enzymes or fermentation/ oxidation reactions:
1 — B-galactosidase, 2 — arginine dihydrolase, 3 — lysine decarboxylase, 4 — ornithine
decarboxylase, 5 — citrate utilization, 6 — hydrogen sulphide production, 7 — urease,
8 — tryptophan deaminase, 9 — indole production, 10 — acetoin production,
11 — gelatinase, 12 — fermentation/oxidation of glucose, 13 — fermentation/oxidation
of mannitol 14 — fermentation/oxidation of inositol, 15 — fermentation/oxidation of
sorbitol, 16 — fermentation/oxidation of rhamnose, 17 — fermentation/oxidation
of sucrose, 18 — fermentation/ oxidation of melibiose, 19 — fermentation/oxidation of
amygdalin, 20 — fermentation/ oxidation of arabinose. API® 20C AUX set consisted
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of biochemical tests for assimilation of the following compounds: 1 — D-glucose,
2 — glycerol, 3 — calcium 2-ketogluconate, 4 — L-arabinose, 5 — D-xylose,
6 — adonitol, 7 — xylitol, 8 — D-galactose, 9 — inositol, 10 — D-sorbitol, 11 — methyl-
aD-glucopyranoside, 12 — N-acetyl-glucosamine, 13 — D-cellobiose, 14 — D-lactose,
15 — D-maltose, 16 — D-sucrose, 17 — D-trehalose, 18 — melezitose, 19 — D-raffinose.
Recorded results were compared with API® database of reference strains, basing on
which the isolated microbial strains were identified to the species level.

Results and Discussion

Contaminants in cosmetics

Microorganisms were isolated from two cosmetics among six investigated
(a face care cosmetic — seven isolates and a body care cosmetic — one isolate).
Considering morphological features of the recovered strains, seven ones (apart
from strain F VII) were either straight rods or curved coccobacilli. All bacteria
were motile and did not form special arrangements (Table 1). They were Gram-
negative, and gave a positive result in catalase test. Considering strain F VII, the
no motile budding cells were yeast species (Table 1).

API” tests are fast and accurate method to perform biochemical profiles of
isolated microorganisms and basing on the obtained results to identify them
(Table 1, Figure 1, 2, 3). The obtained results for all isolates, except from strain
D I, isolated from Moisturizing Cream after Shaving and Depilation, may be
considered as accurate, their percentage of identity with official reference strain
was higher than 75% (Table 1).

The growth characteristics of isolates confirmed the result of the test.
However, the accuracy of identification of strain F III isolated from facial cream
was not so high. Compatibility to Serratia liquefaciens should be taken into
account. The cause of the obtained result may be a wide diversity of
environmental species. It should be noted that Serratia liquefaciens altogether
with Pseudomonas aeruginosa were isolated from the contaminated contact
lenses of the patient suffering from red eye, which indicates a probability of their
coexistence in the skin [13].

In case of identity results for microbial strain D I, the API” database indicated
its compatibility to Pseudomonas aeruginosa and Providencia stuartii with
identity equal to 28.0% and 22.9%, respectively. The growth characteristics of
the recovered strain may differ the general characteristic features of the
Providencia and Pseudomonas genera due to the wide diversity of species
isolated from natural environments, therefore, the obtained result may be
considered as reliable.

Despite the fact that seven distinct strains were investigated, they belonged to
two species Pseudomonas aeruginosa (four strains) and Serratia liquefaciens
(three strains). Nevertheless, they differ in their biochemical profiles within
species (Figure 1, 2), which is also reflected in their identity comparing to the
reference strains. It may be resulted from the biochemical diversity of both
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species due to wide range of their primary environmental habitats from which
they were transferred to the cosmetic environment.

Identification of strain F VII, isolated from Moisturizing Cream, as Candida
parapsilosis belonging to the yeast species is considered as reliable and accurate
one due to very high identity percentage (96.1%) with the official reference strain
from API® database (Table 1, Figure 3).

Table 1. Morphological characteristics and biochemical identification
of microorganisms isolated from cosmetics

. Biochemical
o Morphological features profiling
rain
. e pigment identification
size (um) shape motility formation (identity*)
Cosmetic D
straight Pseudomonas
DI 0.3x1.0+1.3 o c;gs no motile no pigment aeruginosa
o 0
(28.0%)
Cosmetic F
straicht Pseudomonas
FI 0.3x0.6+1.3 & motile green aeruginosa
rods
(98.2%)
straicht Pseudomonas
F1I 0.3x1.0+1.6 o c;gs motile green aeruginosa
o ()
(76.4%)
F Il 0.3x0.3+1.0 curved o ile yellowish Serratia
coccobacilli liquefaciens
curved Serratia
FIV 0.3x0.6+1.0 bacilli motile yellowish liquefaciens
coccobac (98.1%)
straicht Pseudomonas
FV 0.3x0.6+1.6 o dgs motile green aeruginosa
(76.4%)
curved Serratia
F VI 0.3x0.3+1.0 bacilli motile white liquefaciens
coccobac (98.1%)
elongated Candida
FVII  1.3+1.7x3.0+5.0 £ nonmotile no pigment parapsilosis
ovoid
(96.1%)

* _ comparing to API” database of reference strains
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Figure 1. Biochemical profiles of Pseudomonas aeruginosa (strains D I, F I,
F Il and F V) according to API*20E test; “1” — positive, “-1”” — negative result
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Figure 2. Biochemical profiles of Serratia liquefaciens (strains F III, F IV
and F VII) according to API20E test; “1” - positive, “~-1” — negative result
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Figure 3. Biochemical profiles of Candida parapsilosis (strain F VIII) according
to API®20C test; “1” — positive, “-1” — negative result.
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Potential hazard of recovered isolates to the consumer’s health

Four different microbial species were isolated from the cosmetic environment.
Three of them, Pseudomonas aeruginosa, Serratia liquefaciens and Candida
parapsilosis were found in the same cosmetic product applied on the facial skin.
According to literature, Pseudomonas aeruginosa is found in water and soil,
some strains were also isolated from skin, animals and plants. It was also isolated
from the drainage system and medical equipment [11, 14]. Similarly, Serratia
liquefaciens was recovered from water, soil, animals, insects and plants [13].
Candida parapsilosis is one of the most commonly isolated fungi from the
subungual space of hand as well as was also found in other nonhuman
environments such as soil, domestic animals, insects [15]. All of the microbial
contaminants express similar features: they can survive in harsh conditions, are
able to metabolize complex substrates and are resistant to various antimicrobial
agents. Since they are ubiquitous in nature, can be easily transported to the
cosmetic environment within human hand. Pseudomonas aeruginosa belongs to
the one of the most commonly isolated bacterium from cosmetic products,
whereas Serratia liquefaciens was found in antibacterial soap and hand lotion
[11, 13]. According to the literature data, Candida parapsilosis was recovered
from cream [16]. All of the recovered microorganisms are opportunistic
pathogens, which basing on the application area may pose a health risk to the
consumer due to easy access to the eye area as well as nasal and oral cavities
through cosmetic preparation. Abscess formation due to infection was reported
for each microorganism. Moreover, eye infections were noted by Serratia
liquefaciens and Pseudomonas aeruginosa, which as well as Candida
parapsilosis was responsible for fingernails and toenails infections [13, 15, 17].
The immune competent individual is less susceptible to infections with the
isolated microorganisms. In contrary, they were reported to cause numerous
nosocomial infections of immunocompromised patients, including bloodstream,
urinary or fungal peritonitis (in case of Candida parapsilosis) infections, which
can be lethal [13, 15, 17]. The health risk to potential consumer varies within its
own immune system, nevertheless, these microorganisms may cause an infection
even in healthy person [18] due to inconsistent skin structure and wounded
epithelium as a result of harsh environmental conditions. None of the recovered
microbial contaminants should be found in the cosmetic environment.

Conclusions

The performed study confirms that microbiological contamination cosmetic
product is a current issue. The steps of microscopic and macroscopic observation
of features of recovered microorganisms altogether with biochemical profiling
are essential to appropriately identify the microbial strains to the species level.
The recovered microorganisms belong to Pseudomonas aeruginosa, Serratia
liquefaciens and Candida parapsilosis. They are opportunistic pathogens widely
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distributed in nature, which may cause skin irritation and infections, especially
via wounded epithelium. Due to application area, they can be a serious threat and
the cause of infections of other parts of the body including eye and nails.

References

1.

10.
11.

12.
13.

14.

15.

16.

The Council of the European Communities. Council Directive of 27 July 1976 on
the approximation of the Laws of the Member States relating to cosmetic products
76/768/EEC. Off J Eur Comm 1976, No. L 262/170.

Mitsui T. New Cosmetic Science. Elsevier Science B.V., Amsterdam, The Netherlands,
1997, pp. 121-146.

Muhammed HJ. Bacterial and fungal contamination in three brands of cosmetic
marketed in Iraq. Iraqi J Pharm Sci 2011, 20:38-42.

Pinon A, Alexandre V, Cupferman S, Crozier A, Vialette M. Growth, survival and
inactivation of Pseudomonas aeruginosa and Staphylococcus aureus strains of
various origin in the presence of ethanol. Int J Cosmetic Sci 2007, 29:111-119.
Rope, Bradford L. Conquering contamination part I. Glob Cosmet Ind 2002,
170:40-43.

Osungunna MO, Oluremi BB, Adetuyi A. Bacteriological and antibiotic sensitivity
patterns of bacterial isolates from creams and lotions hawked in Sagamu, Ogun
State. Pak J Nutr 2010, 9:773-775.

Yorgancioglu A, Bayramoglu EE. Production of cosmetics purpose collagen
containing antimicrobial emulsion with certain essentials oils. Ind Crop Prod 2013,
44:378-382.

Lundov MD, Moesby L, Zachariae C, Johansen JD. Contamination versus
preservation of cosmetics: a review on legislation, usage, infections, and contact
allergy. Contact Dermat 2009, 60:70-78

Siegert W. Evaluation of the microbiological safety of finished cosmetic products.
Euro Cosmetics 2010, 18:16-19.

Draelos ZD. Cosmetics, categories, and the future. Dermatol Ther 2012, 25:223-228.
Lundov MD, Zachariae C. Recalls of microbiologically contaminated cosmetics in
EU from 2005 to May 2008. Int J Cosmetic Sci 2008, 30:471-474.
http://ec.europa.eu/consumers/safety/rapex/index _en.htm, access 2014.02.12.
Mahlen SD. Serratia infections: from military experiments to current practice. Clin
Microbiol Rev 2011, 24:755-791.

Kidd TJ, Ritchie SR, Ramsay KA, Grimwood K, Bell SC, Rainey PB. Pseudomonas
aeruginosa exhibits frequent recombination, but only a limited association between
genotype and ecological setting. Plos One 2012, 7:1-14.

Trofa D, Gacser A, Nosanchuk JD. Candida parapsilosis, an emerging fungal
pathogen. Clin Microbiol Rev 2008, 21:606-625.

Valderrama MJ, Marquina D, Peinado JM. Isolation, characterization and effect of
Candida parapsilosis isolated from a deteriorated cosmetic. Int Biodeter Biodegr
1997, 40:151-155.

Biotechnol Food Sci, 2014, 78 (1), 15-23 http://www.bfs.p.lodz.pl


http://ec.europa.eu/consumers/safety/rapex/index_en.htm

Microbiological contaminants in cosmetics... 23

17. De Bentzmann S, Plesiat P. The Pseudomonas aeruginosa opportunistic pathogen
and human infections. Environ Microbiol 2011, 13:1655-1665.

18. Mierzejewski J (ed.). Cosmetics microbiology. Uniwersytet Technologiczno-
Humanistyczny im. Kazimierza Putaskiego, Radom, Poland, 2013, pp. 166-219.

Biotechnol Food Sci, 2014, 78 (1), 15-23 http://www.bfs.p.lodz.pl




<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.3

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth 8

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /FlateEncode

  /AutoFilterColorImages false

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth 8

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /FlateEncode

  /AutoFilterGrayImages false

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages false

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /FlateEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile (None)

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

    /POL <>

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



