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The article presents the results of studying the ability of higher fungi accumulate selenium and other chemical 

elements. It was established that the mushrooms that grow in the Dniester River valley, accumulate in its fruit body 
from 0.147 to 24.92 mg Se/kg of dry matter. The concentration of selenium in mushrooms depends on the ecological 
and geochemical conditions of growth, and the highest concentration observed in the accumulative ecosystems, which 
are located in the depressions. The content of macro- and microelements in wild and cultivated mushrooms (Agaricus 
bisporus) differs significantly. 
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SELENIUL ŞI ALTE ELEMENTE ACUMULATE DE MACROMICETE ÎN ECOSISTEMELE DIN 
VALEA FLUVIULUI NISTRU 
În articol sunt prezentate rezultatele cercetării capacităţii macromicetelor de a acumula seleniu şi alte elemente 

chimice. S-a constatat că ciupercile din valea Nistrului acumulează în corpul lor 0,147-24,92 mg Se/kg de masă uscată. 
Concentraţia de seleniu în ciuperci depinde de condiţiile ecologice şi geochimice de creştere, fiind mai ridicată în eco-
sistemele acumulative din depresiuni. Conţinutului de macro- şi microelemente în ciupercile sălbatice şi în cele cultivate 
(Agaricus bisporus) diferă în mod semnificativ. 

Cuvinte-cheie: ciuperci, elemente chimice, seleniu, landşaft geochimic, ecosistem. 
 
 
Introduction 
Fungi provide important biogeochemical functions in ecosystems. They transform organic and inorganic 

matters as well as actively involved in the biological cycling of chemical elements [4]. Macromycetes are 
known to accumulate high concentrations of various chemical elements including heavy metals [7], therefore 
they are used as biological indicators for monitoring of environmental pollution [22]. However, edible 
mushrooms are significant sources of macro- and micronutrients for human being. 

Many researchers consider mushrooms to represent a significant source of essential selenium (Se) [3,8]. 
Se is included in the active sites of many proteins and serves as one of the antioxidant protection components 
in both human and animal organisms [14]. At the same time it is believed to be conditionally required for 
plant nutrition. The ability to reduce the toxic effects of some heavy metals is considered as an important 
property of Se [10]. It has been demonstrated that if food contains comparable Se concentrations, toxicity of 
high mercury and cadmium concentrations is generally reduced [5,12]. 

Currently, there are data on Se concentrations in soils, surface waters, agricultural crops, local foodstuffs 
and in the blood serum of the Dniester river Valley residents [13,17,19,20] as well as in algae and water 
plants [18]. However Se concentrations in mushrooms growing in this area remain unknown. Therefore the 
aim of the present work is assessment of mushroom ability to accumulate Se and other chemical elements in 
ecosystems of the Dniester River Valley. 

Methods and materials  
Mushroom samples have been collected in the ecosystems of the Dniester River Valley during autumn 

2013. Each of these ecosystems occupies specific relief element and can be represented as elementary 
geochemical landscape of a certain type [21, p.111-113]. Mushroom samples have been collected within the 
following types of elementary geochemical landscapes: a) eluvial urbanized landscapes – areas in Tighina 
(Bender) and Dubăsari; b) transit landscapes – slopes near the villages Severinovca, Raşcov, Beloci, Doibani 
and near the town Camenca; c) accumulative landscape – the plot of the Dniester central floodplain near 
Chiţcani village, d) artificial environment – artificial growth medium for mushroom cultivation farms. 
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All considered transit geochemical landscapes are represented by forest ecosystems with artificial 
coniferous-deciduous vegetation, which is used for erosion control. Ecosystem of the accumulative landscape 
in the central floodplain is derived from the floodplain elm oak wood, which is currently represented by tree 
stand with predominant white poplar.  

For each fungus species collected at each site several specimens (5-10) were sampled depending on size 
and availability. The fungi were cleaned from external impurities, chopped up with plastic knife, dried at room 
temperature to constant weight, powdered in a porcelain pestle and mortar and kept in closed polyethylene 
containers till the beginning of the analysis. Thus, a single value for each species represents the average 
value of specimens collected at given site. 

Selenium content was determined by fluorometric method, based on wet digestion of samples with a mixture 
of HNO3 and HClO4, reduction of Se+6 to Se+4 and formation of fluorescent complex between selenic acid 
and 2,3-diaminonaphtalene [1]. All samples were analyzed in duplicate. Reference-standards of lyophilized 
cabbage, wheat flour and dry milk with regulated selenium levels (150, 57 and 115 µg/kg respectively) were 
used in each determination. For estimation of elemental composition of champignons samples were digested 
in microwave oven using a mixture of HNO3, H2O2 and HClO4. The resulting HNO3 solutions were subjected 
to ICP-MS (Al, As, B, Ca, Cd, Co, Cr, Cu K, Hg, Li, Mg, Mn, Na, Ni, Pb, Sn, Sr, V, Zn) and AES-ICP 
(Si, P, Fe) analysis on quadruple mass-spectrometer Nexion 300D and atomic-emission spectrometer Optima 
2000DV (Рerkin Elmer, USA). 

Results and discussions 
Se concentrations have been analyzed in fruit bodies of 12 fungi species from 4 families: Boletaceae, 

Suillaceae, Agaricaceae and Tricholomataceae. Displayed in figure 1 mean Se concentrations give an overview 
of Se accumulation by mushrooms of these families. 

 
Fig.1. Se concentrations in basidiomycetes from the Dniester river Valley: 

Boletaceae: 1 – Boletus pulchrotinctus; Suillaceae: 2 – Suillus luteus; Agaricaceae: 3 – Lepiota aspera,  
4 – Leucoagaricus leucothites, 5 – Agaricus bisporus, 6 – Lycoperdon perlatum; Tricholomataceae:  

7 – Clitocybe nebularis, 8 – Lepista inversa, 9 – Armillaria mellea, 10 – Armillaria gallica,  
11 – Tricholoma populinum, 12 – Lepista nuda. 

 
Se concentration range in mushrooms of the Dniester river valley is 0.147–24.920 mg/kg that is com-

parable with the values detected in mushrooms of Switzerland – 0.012–20.0 mg/kg [9], and Finland – 0.01–
36.0 mg/kg [8]. First of all, one should indicate interspecies differences in Se content that is obvious both for 
whole samples and in separate families. Besides, Se accumulation differences apparently occur at the level of 
families. Particularly, Agaricaceae family mushrooms accumulate Se from 1.980 to 24.920 mg/kg, whereas 
Tricholomataceae family mushrooms – from 0.150 to 3.200 mg/kg. Evidently, Agaricaceae family mushrooms 
accumulate Se more intensively than Tricholomataceae family mushrooms. A significant amount of Se has been 
demonstrated in samples of Boletus pulchrotinctus from Boletaceae family (5.40±0.37 mg/kg). T. Stijve [9] 
also indicates high Se levels in mushrooms from Agaricaceae and Boletaceae families growing in Switzerland. 
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However, Se accumulation differences appear more specifically at the species level rather than at the family 
level. The leader in Se accumulation is white button mushroom (Agaricus bisporus), which accumulates about 
10

g/kg dry weight) in different ecological and  
geochemical conditions of the Dniester River Valley 

.00±13.05 mg Se/kg dry weight. The smallest Se content is found in fruit bodies of honey mushrooms 
(Armillariella mellea – 0.19±0.07 mg/kg and Armillariella gallica – 0.16±0.02 mg/kg), that is comparable to 
Se concentrations in honey mushrooms from Moscow region (0.050–0.201 mg/kg) [15]. Furthermore, Se 
concentrations vary significantly in fruit bodies of fungi belonging to the same species. These variations are 
not caused by accumulation ability of mushroom mycelium itself, but mainly for the presence of soluble 
forms of trace element in the habitat [16]. Se accumulation by mushrooms growing in different ecological 
and geochemical conditions is shown in Table 1. 

Table 1  
Se accumulation by mushrooms (m

Type of elementary geochemical landscape Mushroom species lative artificial eluvial transit accumu
Boletu – – s pulchrotinctus 5.403±0.367 – 
Suillus luteus 1.1 4  – 16±0.33 – – 
Lepiota aspera – 2.097±0.143 – – 
Leucoagaricus leucothites – 1.982±0.190 – – 
Agaricus bisporus 24.92 0 0.706 .173 – 2.528±2.470 1±0.54 ±0
Lycoperdon perlatum 2.200 .055 ±0 – – – 
Clitocybe nebularis – 0.302±0.010 – – 
Lepista inversa – 0.194 .010 4.224 .347 ±0 ±0 – 
Armillariella mellea 0.150 .018 ±0 0.180±0.074 – – 
Armillariella gallica – 0.158±0.016 – – 
Tricholoma populinum 3.030 .230 – – ±0 – 
Lepista nuda – – 3.202 .600 ±0 – 

 
 number of fungi species is presented in transit and accumul ms. Transi osys-

tems that are the link between the eluvial and accumulative elements of geochemical catena are characterized 
by

 Hruşca are twice more than in soils of the upper terrace above the floodplain 
[19

l of consumption. Calculation of daily Se consumption level with 300 g of fresh 
Ag

The greatest ative ecosyste t ec

 high dynamics of chemical migration and reducing of their concentration as soils wash from the slopes 
off. Chemical elements accumulate in depressions (accumulative ecosystems) with pit-run fines, which are 
carried from the slopes [21]. 

Se is actively redistributed over the relief elements of the Dniester Valley. Thus, Se concentrations in 
alluvial soils near the village

]. Elevated levels of this trace element in floodplain soils are inherent to the whole the Dniester–Prut 
interfluve [13]. This Se distribution pattern on the relief elements is reflected in Se accumulation by mushrooms 
from different geochemical catenae. Despite the small considered sample the average Se concentrations in 
mushrooms collected in accumulative ecosystem are definitely higher than in mushrooms growing in the 
eluvial and transit ecosystems (Table 1). The widest Se concentration range is observed for Agaricus bisporus. 
These mushrooms accumulate from 0.782 to 4.275 mg Se/kg in transit ecosystems, up to 24.921 mg/kg in 
alluvial ecosystems and about 0.583–0.828 mg/kg under artificial growing conditions. Mushrooms tend to 
accumulate much more Se amounts than crop plants, for which average Se concentrations are (mg/kg): 
sorghum – 0.147, sunflower – 0.125, maize – 0.117, clover – 0.111, alfalfa – 0.110, oat – 0.107, barley – 0.106, 
wheat – 0.106 [19]. Comparable amounts of Se are accumulated by algae (up to 3.0 mg/kg) and hydrophytes 
(up to 1.7 mg/kg) [18]. 

The above data show that some fungi in the Dniester River Valley are able to accumulate Se concentrations 
exceeding the safe leve

aricus bisporus reveals the value (0.75 mg) that exceeds the adequate daily consumption level of the 
element by 10.7 times and maximum permissible consumption level by 1.67 times. However, the issue of Se 
bioavailability from mushrooms to human organism remains controversial. Experiments on rats and humans 
have shown that ‘mushroom selenium’ is poorly absorbed by organism [2,6]. Along with Se mushrooms are 
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nutritional source of other chemical elements for human body. A.Gorbunov et al. [16] have shown that 
macroelement content in cultivated and wild growing mushrooms is approximately equal while trace element 
concentrations are significantly higher in wild ones.  

Elemental analysis of Agaricus bisporus samples collected in accumulative ecosystem of Dniester flood-
plain and those grown under artificial conditions shows that Na and Ca concentrations are approximately 
eq

Macroelement concentrations in white button mushrooms (Agaricus bisporus) under the 
different growth conditions (mg/kg dry weight) 

ual. At the same time, cultivated mushrooms contain higher concentrations of K, Mg and P (Table 2). 
 

Table 2 
 

Growth conditions: Element artificial wild 
Na 1049±105 105 1053±
K 3  243 40 6536±3654 97±24
Ca 528±53 721±72 
Mg 1136±114 830±83 
P 10 3 5  229±102 694±569

 
Trace element ratio in cultivated an utton mushrooms sh . 2 demonstrates enhanced 

accumulative ability of wild growing mushrooms in contrast with cultivated ones. Indeed, concentrations of 
Fe

d wild white b own on fig

, Cr, Li, Sn, I in mushroom samples collected in the floodplain forest are twice higher, Cu, Al, Ni, V – 
more than 4 times higher, Co and Hg more than 20 times higher than in mushrooms cultivated in the local 
farms. Only Zn, Si, Mn, Sr, As content is similar in both samples. 

  
Fig.2. Trace element concentrations (mg/kg) in white button mushrooms (Agaricus bisporus)  

grown in artificial conditions (1) and collected in natural habitats (2). 
 
It should be particu g/kg) is almost 

1,000 times higher than in cultivated ones. Nevertheless, Cd is shown to be low in soils (0.4±0.2 mg/kg) and 
pla

Dniester River Valley usually accumulate Se much more active than agri-
cultural crops ranging from 0.147 to 24.92 mg Se/kg dry matter. 

larly noted that Cd concentration in wild mushrooms (47.69±4.77 m

nts (1.0±0.1 mg/kg) of the Dniester river Valley [17]. This fact requires additional studies to identify the 
source of toxicant entrance in the ecosystem. Notably, Cd, Mn and Zn content in canned mushrooms almost 
is not changed. Contrary, canned mushrooms lose large amount of B, Cu, Mg, Se, however high Cr, Ni, Hg 
concentrations are persisted [11]. 

Conclusions  
1. Mushrooms growing in the 
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2. Se accumulation differences among fungi appear more specifically at the species level rather than at the 
family level. 

3. Se concentrations vary significantly in fungi fruit bodies even in the same species growing in different 
ecological and geochemical conditions. The average Se content in fungi collected in accumulative ecosystem 
is h

 the determination of selenium in tissues and biological fluids by singe-test-tube 
: Analytica Chimica Acta., 1984, vol.165 (114), p.187-194. 

 

ые

 

Prezentat la 29.12.2014 

igher than in mushrooms grown in eluvial and transit ecosystems. 
4. Macro- and trace element content in fruit bodies of cultivated mushrooms (Agaricus bisporus) and wild 

growing ones differs significantly. 
 

References: 
1. ALFTHAN, G. A micromethod for

fluorimetry. In
2. CHANSLER, M.W., MUTANEN, M., MORRIS, V.C., LEVANDER, O.A. Nutritional bioavailability to rats of 

selenium in Brazil nuts and mushrooms. In: Nutrition Research, 1986, vol.6(12), p.1419-1428. 
3. COSTA-SILVA, F., MARQUES, G., MATOS, C.C. et al. Selenium content of Portuguese commercial and wild 

edible mushrooms. In: Food Chemistry, 2011, vol.126, p.91-96. 
4. Gadd G.M. Geomycology: biogeochemical transformations of rocks, minerals, metals and radionuclides by fungi, 

bioweathering and bioremediation. In: Mycological Research, 2007, vol.111(1), p.3-49. 
5. GANTHER, H.E., SUNDE, M.L. Effect of tuna fish and selenium on the toxicity of methylmercury: a progress 

report. In: Journal of Food Science, 1974, vol.39(1), p.1-5. 
6. MUTANEN M. Bioavailability of selenium in mushrooms, Boletus edulis, to young women. In: International 

Journal for Vitamin and Nutrition Research, 1986, vol.56(3), p.297-301. 
7. PETRINI O., COCCHI L., VESCOVI L., PETRINI L. Chemical elements in mushrooms: their potential taxonomic 

significance. In: Mycological Progress, 2009, vol.8, p.171-180. 
8. PIEPPONEN, S., LIUKKONEN-LILJA, H., KUUSI, T. The selenium content of edible mushrooms in Finland. In: 

Zeitschrift fir Lebensmitten-Untersuchung und-Forschyng, 1983, vol.177, p.257-260. 
9. STIJVE, T. Selenium content of mushrooms. In: Zeitschrift fur Lebensmitten-Untersuchung und-Forschung, 1977, 

vol.164, p.201-203. 
10. SPALLHOLZ, J., MARTIN, J., GANTHER, H.E. Selenium in Biology and Medicine. AVI Publishing Company 

Inc., Westport, Connecticut, 1981. 573 p. 
11. VETTER, J. Chemical composition of fresh and conserved Agaricus bisporus mushroom. In: European Food 

Research and Technology, 2003, vol.217, p.10-12. 
12. ZWOLAK, I., ZAPOROWSKA, H. Selenium interactions and toxicity: a review. In: Cell Biology and Toxicology, 

2012, vol.28(1), p.31-46. 
13. ГОЛУБКИНА, Н.А., КАПИТАЛЬЧУК, И.П., КАПИТАЛЬЧУК, М.В. Селен в почвах на разных высотных 

уровнях рельефа Днестровско-Прутского междуречья. B: Вестник МГОУ. Серия «Естественные науки», 
2012, №1, с.98-101. 

14. ГОЛУБКИНА, Н.А., ПАПАЗЯН, Т.А. Селен в питании. Растения, животные, человек. Москва: Печатный 
город, 2006. 254 с. 

15. ГОЛУБКИНА, Н.А., ПИГАРОВА, И.Ю., ЖУКОВА, Е.Э. Специфика накопления селена грибами централь-
ного региона России. B: Экология моря, 2000, том 54б с.75-82. 

16. ГОРБУНОВ, А.В., ЛЯПУНОВ, С.М., ОКИНА, О.И. и др. Оценка факторов, влияющих на микроэлементный 
состав базидиальных грибов европейской части России. Дубна: ОИЯИ, 2009. 15 с. 

17. КАПИТАЛЬЧУК, И.П., КАПИТАЛЬЧУК, М.В., ИЗМАЙЛОВА, Д.Н., БОГДЕВИЧ, О.П. Биогенные микро-
элементы в почвах и растениях долины Днестра. В: Buletinul Institutului de Geologie şi Seismologie al AŞM, 
2011, nr.2, p.122-132. 

18. КАПИТАЛЬЧУК, М.В., ГОЛУБКИНА, Н.А., ШЕШНИЦАН, С.С., КАПИТАЛЬЧУК, И.П. Особенности 
аккумуляции селена растениями водных экосистем Молдавии. В: Вестник МГОУ. Серия «Естественные 
науки», 2013, №3, с.104-109. 

19. КАПИТАЛЬЧУК, М.В., КАПИТАЛЬЧУК, И.П., ГОЛУБКИНА, Н.А. Аккумуляция и миграция селена в 
компонентах биогеохимической цепи «почва–растения–человек» в условиях Молдавии. В: Поволжский 
экологический журнал, 2011, №3, с.323-335. 

20. КАПИТАЛЬЧУК, М.В., КАПИТАЛЬЧУК, И.П., ГОЛУБКИНА, Н.А. Продукты питания как индикатор обеспе-
ченности ландшафтов Молдавии селеном. В: Вестник МГОУ. Серия «Естественн  науки», 2011, №4, с.90-93. 

21. ПЕРЕЛЬМАН, А.И. Геохимия ландшафта. Изд. 2. Учебное пособие для студентов географ. и геолог. 
специальностей ун-тов. Москва: Высшая школа, 1975. 342 с. 

22. ПОДДУБНЫЙ, A.B., ХРИСТОФОРОВА, Н.К., КОВЕКОВДОВА, Л.T. Макромицеты как индикаторы 
загрязнения среды тяжелыми металлами. В: Микология и фитопатология, 1998, том 32, вып. 6, с.47-51.  

 107



<<
  /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


