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Abstract 
 

Predictive microbiology/mycology provides specific tools for microorganisms 
growth and toxins productions on the crops, in the ware house and on other levels of 
the food chain. During a national research scale, from more than 100 toxinogenic 
moulds isolated from agricultural and food products have been kept for specific 
studies two high-micotoxins producers strains: Fusarium graminearum MI 113 for 
deoxinivalenol (DON) and Penicillium crysogenum MI 210 producer of ochratoxin A 
(OTA). These moulds have been studied for their micotoxins productions on synthetic 
liquid media under different temperature conditions. The growth rate has been 
calculated starting from the measurement of radial growth, while de toxin productions 
have been quantified by immunological semiquantitative tests (Elisa type) and 
compared with HPLC measurements. The maximum level of DON production has 
been reached on 26oC, while for the OTA production has been at 23oC. A correlation 
between the growth rate and the mycotoxin production has been described. 
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Introduction 
 

The prevention of the food products contamination with toxinogenic moulds depends 
mainly on the understanding of the fungal alteration phenomenon during the processing, 
conditioning and storage. For that is necessary to have precise diagnostic methods in order to 
predict and describe in details the dynamic of the alteration and contamination with 
mycotoxins [Sautour, 2000; Dantigny, 2005]. 

The food and feed contamination with moulds is very frequent and there is a wide 
variety of species involved, as Penicillium sp, Fusarium sp, Aspergillus sp, Alternaria sp, 
Claviceps sp, etc. It is already known that most of the species contain the genes responsible 
for mycotoxin production, but these genes are not expressed in all cases. Also, it has been 
demonstrated that during the mycelia growth the mycotoxin production is very low, while 
during the conidiation increases. This mycotoxin production can be prevented if the 
environmental conditions for growth and conidiation in the moulds case are well defined and 
than supervised. 

Because of the high incidence of the alteration in Romanian agricultural and food 
products with Fusarium graminearum, from the field, and with Penicllium crysogenum, from 
the storage, these two species have been taken into the study.  
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The fungal pathogen Fusarium graminearum Schwabe [teleomorph Gibberella zeae 
(Schweinitz) Petch], is the most common causal agent of Fusarium head blight (FHB) in 
many parts of the world. This destructive disease, commonly but perhaps inappropriately 
known as scab, affects wheat, barley and other small grains both in temperate and in 
semitropical areas. The disease has the capacity to destroy a potentially high-yielding crop 
within a few weeks of harvest. The threat posed by this fungus is multifaceted. It causes yield 
and quality losses due to sterility of the florets and formation of discoloured, withered and 
light test-weight kernels. These characteristics cause difficulties for marketing, exporting and 
processing infected grain. Additionally, infected grains may contain significant levels of 
trichothecenes and the oestrogenic mycotoxin, zearelanone, which are hazardous to animals, 
thus making the grain unfit for food or feed. Trichothecene toxins such as deoxynivalenol 
(DON), commonly known as vomitoxin, are sesquiterpenoids that are potent inhibitors of 
eukaryotic protein biosynthesis. Acute adverse effects of the toxin in animals include food 
refusal, diarrhea, emesis, alimentary haemorraging and contact dermatitis.  

In humans, F. graminearum has been linked to alimentary toxic aleukia and Akakabi 
toxicosis, illnesses characterized by nausea, vomiting, anorexia and convulsions. Perhaps as 
expected for inhibitors of protein synthesis, chronic exposure to trichothecenes has wide-
ranging effects, including neurological disorders and immunosuppression [Bennett and Klich, 
2003]. 

Penicillium chrysogenum is a mold that is widely distributed in nature, and is often 
found living on foods and in indoor environments. It was previously known as Penicillium 
notatum. The mold plays a significant role in the medical community as an antibiotic because 
it can create penicillin which inhibits the biosynthesis of bacterial cell walls affecting lysis of 
the cell. It can also play a role as either a pathogen or an allergen.  

Despite the reported data [Cabanes, 2010], which assume that there is no toxinogenic 
potential of P.chrysogenum, our previous data are significant different, as long as we have 
isolated a strain showing high potential in ochratoxin A production (around 6200 ppt measured 
by Elisa test). This contradiction may be a cause of the genus classification of Penicillium sp., 
as long as we have used classical morpho-phisiological methods during the identification.  

Ochratoxin A (OTA) is a potent nephrotoxic mycotoxin that has been linked to kidney 
problems in both livestock and human populations. It has also carcinogenic, genotoxic and 
immunotoxic properties. Natural occurrence of OTA has been reported from temperate to 
tropical climates mainly on cereals and their products. However, it is also found in a variety 
of common foods and beverages, including bread, beer, chocolate, coffee, dried fruits, grape 
juice, pork, poultry and wine, among others [Clark, 2006]. 

For the present study, two strains, Fusarium graminearum MI 113 and Penicillium 
crysogenum MI 210, have been isolated aside other 100 strains of moulds during 2007-2009 
from different Romanian agricultural and food products and it has been demonstrated that 
they are mycotoxins producers of deoxynyvalenol (Fusarium sp) and ochratoxin A 
(Pencillium sp.). In order to predict the growth and mycotoxin production the moulds have 
been cultivated on synthetic media under different temperature conditions and the growth rate 
and secondary metabolite level have been used to provide the primary models for both 
phenomenon. 
 
Materials and methods 
 

Microorganisms 
Two strains from more than 100 isolated moulds from agricultural and food products 

of intermediary humidity (flours, spices, pastry products) has been chosen for the study, 
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respectively Fusarium graminearum MI 113 and Penicillium crysogenum MI 210 
demonstrated previously to be high mycotoxin producers (data not shown). 

The identification of the strains has been done by classical morpho-pshysiolocial 
studies. These strains belong to the collection of USAMV Bucharest/Faculty of 
Biotechnology.  

Media and cultivation conditions 
Spores suspension of 103 - 104 spores/ml obtained on Czapek – Dox broth was used as 

inoculum for synthetic (Czapek-Dox broth) media. For the radial growth the inoculation have 
been performed in Petri dishes, while for the mycotoxin production the cultivation was done in 
Erlenmeyer of 150 ml broth. The liquid samples have been cultivated by shaking at 100 rpm. 

The samples have been cultivated during 17 days under different temperature 
conditions (4oC; 12oC; 16oC; 20oC; 23oC; 26oC; 30oC; 33oC; 36oC). Every 24 hours it has 
been measured the colony diameter in order to obtain the primary model of the mycelia 
growth (by calculating the growth rate in mm/day). On the same time interval the broth 
samples have been prepared (by extraction and centrifugation) for the mycotoxins (DON and 
OTA) detection. In order to obtain reliable results, every sample has been cultivated in two 
repetitions and the broth has been centrifuged at 15000 rpm during 15 minute at 4oC. 

Mycotoxins detection 
Two methods of DON and OTA detection have been used: Elisa type immuno-

enzymatic tests and HPLC technique. For each detection methods two repetitive samples have 
been used. The media of these samples has been employed in data analysis. 

The first one consisted in immunological Elisa kit Ridascreen – R-Biopharm having 
an 18.5 ppb detection limit for DON, respectively Ridascreen OTA a 30/15 with detection 
limit of 2.5 ppb. The extraction has been done in water.  

For HPLC detection (immunoafinity columns) it has been used a Waters-Alliance 
HPLC system. For DON the detection was performed at 218 nm, and for OTA the excitation 
was measured at 333 nm and the emission at 443 nm. The injection volume was 100 μl and 
the analyzed results are the average of two injections. 

For DON separation it was used a chromatographic column made of octadecilsialns 
C18 – Spherisorb 4.6 x 150 mm, having 5 mm particles. The analyte separation was performed 
at 30oC, and the elution used the mixture of acetonytril + methanol + water (5:5:90).  

In the case of OTA, the samples’ cleaning has been performed by immunoafinity 
columns Ochraprep (RBiopharm). The samples have been centrifuged at 8000 rpm during 10 
minutes. For the analysis have been taken 3 ml from the aliquot and the pH have been 
adjusted to 7 with a NaOH 0.1 N solution. The samples have been diluted in 7 ml phosphate 
buffer 20 mM. The OTA elution has been done with 1 ml methanol.  

For OTA separation has been used a chromatographic column made of octadecilsialns 
C18 – Sumetry 4.6 x 250 mm, having 5 mm particles. The analyte separation was performed at 
40oC with a mixture of acetonytril + water + acetic acid in a ratio of 51:47:2 (v/v/v). 

The data have been analyzed by a high performance program named EMPOWER. 
 

Results and discussions 
 

Primary growth model 
Former results showed that the moulds growth and toxinogenesis do not fit the same 

evolution curve under the same conditions. For example, for Aspergillus flavus, the optimum 
growth temperature was proved to be 30oC, while the highest aflatoxin production was 
measured at 33oC [Judet, 2006]. In this regard, both studied strains were cultivated under 
different temperature conditions and their radial growth (mm) has been measured in order to 
obtain the growth rate.  
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Both strains, Penicillium crysogenes MI 210 and Fusarium graminearum MI 113 did 
not show any growth at 4oC. At 12oC, while the Penicillium strain had a linear growth, 
Fusarium showed an exponential growth. Same growth curves allure has shown both strains 
at 16 and 20oC as at 12oC. Starting with 23oC and continuing with 26oC and 30oC, the 
Fusarium strain followed a linear growth curve, while Penicillium entered in an exponential 
evolution of the radial growth on plate.  

The growth rates for both strains cultivated under different temperature are presented 
in table 1. 

 

Table 1. Growth rate limits (mm/day) under different temperature conditions for Fusarium graminearum MI 113 
and Penicillium crysogenes MI 210 

 

Strain/Temperature Fusarium graminearum MI 113 Penicillium crysogenes MI 210 
16oC 1.8199 – 1.8201 1.649 – 1.651 
20 oC 2.6482 – 2.6518 2.068 – 2.072 
26 oC 3.8372 – 3.8828 3.74 – 3.78 
30 oC 1.1037 – 1.1163 1.786 – 1.794 
33 oC 0.6155 -0. 6165 1.633 – 1.667 

 
The optimal growth temperature for F.graminearum MI 113 was registered at 26oC, 

results which confirm the literature data [Miller, 2002, Varga, 2009]. The growth rate 
registered at this temperature belongs to the interval 3.83 – 3.88 mm/day. 

In the case of P.crysogenum MI 210 the growth rate belongs to an interval of 
maximum values between 3.74 – 3.78 mm/day at the same temperature, respectively 26oC. 

For Fusarium gramineaurm MI 113 the data growth has been analyzed from an 
econometrical point of view, using the Eviews program, a dedicated soft for the economical 
and statistical experimental data. After the analysis an atypical model has been developed for 
this strain at 33oC (Fig. 1). 
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Figure 1. Radial growth evolution of Penicillium MI 210 at 33oC during 16 days of cultivation (atypical 
exponential evolution) 

 
Mycotoxins production  
Regarding Fusarium sp toxinogenic potential, former results described [Radoi-Matei 

et al, 2008] that on solid natural (wheat) substrate the DON production of different strains 
isolated from vary between 98 and 1479 ppb (reported on dried substance) measured by Elisa 
test (data not shown). From 12 Fusarium strains isolated from food products, three categories 
have been found: strains having clear DON potential production (4 strains), group of 5 strains 
which does not synthesize the mycotoxin and a group of 3 strains having uncertain 
toxinogenic potential (the obtained results are placed between the detection limit and the 
quantification limit). The confirmation, performed by HPLC techniques, showed that the 
chosen strain for this study, Fusarium graminearum MI 113 has produced 7.57 μg/g DON 
after 21 days cultivation on synthetic media at 30oC (Fig.2). 
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Figure 2. HPLC DON quantification for different Fusarium sp. isolated from Romanian food products after 21 
days cultivation on synthetic media at 30oC (third curve for F.gramineaurm MI 113). 

 
The relative standard deviation registered for DON content and also for the retention 

time has reached very low values, respectively from 0.19 to 2.51%. 
 

 
Figure 3. DON evolution during the cultivation versus the temperature for Fusarium graminearum MI 113 

 
In order to obtain the primary model of DON formation against the temperature on 

synthetic medium it has been measured the mycotoxin content every day. A significant 
quantity have been measured during all 17 cultivation days at 26oC (starting from 89.64 ppb 
to 741.05 ppb in the last cultivation day). As it was expected, this temperature is the optimum 
one for the DON formation as long as much the temperature grows from 26 to 36oC, less 
mycotoxin was detected (Fig.3).  

It is interesting to notice that in the case of our Fusarium strain the optimal growth 
temperature is the same with the optimal mycotoxin production. 

The highest level of the OTA measured by Elisa tests was 24033.16 ppt at 36oC in the 
last day of cultivation (the 17th). It was found interesting the fact that at lower temperature, as 
30 or 33oC the OTA formation has reached the maximum in the 5th day of cultivation. In the 
3rd day of cultivation OTA level reached 12684.04 ppt and in the 5th day 14241.98 ppt (Fig.4). 
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Figure 4. OTA evolution during the cultivation versus the temperature for Penicillium crysogenum MI 210 
 
The data obtained by Elisa immuno tests (Fig.4) have not been confirmed by the HPLC 

measurements. In this case, the optimum temperature for OTA formation was much lower, 
respectively 26oC. The differences could have been arises because of the different extraction 
method. The literature specify that the optimum temperature for OTA production in the case 
of Penicillium sp vary between 20-25oC (Esteban, 2004).  

 
Conclusions 
 

The primary growth model showed an optimal growth rate for F.graminearum MI 113 
at 26oC, belonging to the interval 3.83 – 3.88 mm/day. In the case of Penicillium crysogenum 
MI 210 the same optimal growth temperature has been found and the growth rate varied 
between 3.74 and 3.78. A correlation with the water activity and pH should be taken into 
account for a further study. 

The primary model of the DON production on synthetic media, showed a maximum 
production of mycotoxin at 26oC; on this temperature level the maximum amount of DON 
was reached in the 17th day of incubation (from 89 ppb after 24 hours incubation to 741 ppb). 
In this case, the optimal temperature is the same for mycelia growth and secondary metabolite 
production, deoxinyvalenol respectively.  

Regarding the OTA production, the maximum amount of toxin was reached on 23oC 
after 17 days of incubation, while the optimal growth rate was obtained at higher temperature. 
The maximum measured level measured was 24033 ppt.  

These results are related to HPLC detection, as long as they are closer to the literature 
data. In the case of Elisa immuno tests the data are altered because of the extraction method. 

Further, the toxinogenic strains, along the other from the collection, will be analyzed 
on molecular level to reveal the presence and the functionality of the genes involved in 
deoxynivalenol and ochratoxin A production. 
 
Acknowledgments 
  
 The authors acknowledge the financial support of the national program of excellence 
CEEX in the project PCD 87/2006 PREVSISTOX. 



Quantitative study of Deoxynivalenol and Ochratoxin accumulation in synthetic media 
 

Romanian Biotechnological Letters, Vol. 16, No. 1, Supplement (2011)    39 

References  
 
1. BENNETT, J.W. AND KLICH, M., Mycotoxins. Clin. Microbiol. Rev. 16,497–516, (2003). 
2. CABAÑES FRANCISCO JAVIER, MARIA ROSA BRAGULAT, GEMMA CASTELLÁ, Ochratoxin A 

Producing Species in the Genus Penicillium, Toxins, 2(5), 1111-1120, (2010).  
3. CLARK, H.A.; SNEDEKER, S.M. Ochratoxin A, Its cancer risk and potential for exposure. J. Toxicol. 

Environ. Health B, 9, 265–296, (2006).  
4. DANTIGNY P., AUDREY GUILMART, FLORENTINA RADOI, M. BENSOUSSAN, M. ZWEITERING, 

Modelling the effect of ethanol on growth rate food spoilage moulds. Int.J. Food Microbiol, Feb 
15;98(3):261-9, (2005) 

5. ESTEBAN ALEXANDRE, M. LOURDES ABARCA, M. ROSA BRAGULAT AND F. JAVIER 
CABAÑES, Effects of temperature and incubation time on production of ochratoxin A by black aspergilli, 
Research in Microbiology, Vol. 155, Issue 10, Pages 861-866, (2004). 

6. JUDET D., MATEI-RADOI F., BENSOUSSAN M., JURCOANE S., Studies on Aspergillus flavus growth 
and toxicity, Roum Biotech. Lett. 11 (1), p. 2593-2597, (2006). 

7. MATEI RADOI F., AVRAM M., STANCIU A, CORREIA D., Microbial charge of stocked cereals 
correlated to their aflatoxins content. Biotehcnology Sci. Bull.-serie F, vol. XII, p.41 – 46, (2007). 

8. MILLER, J. DAVID, Aspects of the ecology of Fusarium toxins in cereals. Department of Chemistry, 
Carleton University Otawa, Ontario -  Mycotoxins and Food Safety, Kluwer Academic/Plenum Publishers, 
pag. 19 – 22, (2002).  

9. RADOI-MATEI FLORENTINA, FLORENTINA ISRAEL-ROMING, ANCA RADU, CAMELIA DIGUTA, 
CRISTINA COCULESCU, R. DESPA, Studies on the growth and mycotoxin production of moulds isolated 
from Romanian food products. Sci. Bull. Biotechnology, U.Ş.A.M.V.Bucharest, Serie F, Vol. XIII, p. 33-39, 
(2008). 

10. SAUTOUR M., DANTIGNY P., DIVIES C., BENSOUSSAN M., A temperature - type model describing the 
relationship between fungal growth and water activity, Int. J. Food Microbiology 67 63-69, (2000). 

11. VARGA MIOARA, FLORENTINA MATEI, The application of statistical modeling tools to predict the 
growth evolution of food born moulds. Roum. Biotech. Lett., Vol.15, No.2, p.4249 – 4259, (2009).  



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 false
  /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 -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /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 -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /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 true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


