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Abstract

BIJELIC SANDRA, GOLOSIN BRANISLAVA, CEROVIC SLOBODAN, BOGDANOVIC
BORIVO]JE. 2015. Pomological Characteristics of Cornelian Cherry (Cornus mas L.) Selections
in Serbia and the Possibility of Growing in Intensive Organic Orchards. Acta Universitatis Agriculturae
et Silviculturae Mendelianae Brunensis, 63(4): 1101-1104.

The Cornelian cherry, which can be used as both food and medicine, is highly tolerant to diseases
and pests, so it is a rare plant species that can be grown without chemicals and it is capable of fruit
bearing under modest agrotechnical conditions. In Serbia, over 500 Cornelian cherry genotypes
have been monitored and observed in all morphological and chemical characteristics and registered
avery large variation in flowering time and maturity, morphometric properties of fruits and nutrient
content. Based on the last three years results, this paper shows pomological characterization for five
the best selections that can be recommended for reproduction by specially developed technology to
the Faculty of Agriculture in Novi Sad, and their benefits of growing in organic orchards. Phenological
observations showed that the earliest start of flowering was noted for Apatinski rani and R1 (mid-
January) while later flowering was in Batka and PPC1 (end of January). At the latest flowering
registered in CPC16 (in early February). Although Cornelian cherry flowers early, before leafing, fruits
ripen very late. In the average for all study years, the earliest start of ripening fruit was found in PPC1,
following Apatinski rani and CPC16 (mid-July) while latest start ripe fruit Backa (in early August).
On the basis of morphometric measurements clearly stands out PPC1 from the fruits of maximum
mass (6.60 g) and flesh ratio (88.75%), followed by R1 (4.55 g; 87.84%). All other genotypes have a weight
over 3 g and flesh ratio over than 80%. The average the total soluble solids, total acidity, total sugar,
vitamin C and anthocyanins were 20.22%; 2.59%; 16.28%; 19.13 mg/100 g; 87.00 mg/g, respectively, for
all examined genotypes.

Keywords: Cornus mas L., selection, pomological characteristics, organic production

INTRODUCTION

In Serbian folk tradition Cornus mas L. is a symbol
of health, spiritual firmness, stamina and longevity.
The popular saying “healthy as the Cornelian
cherry” translates aptly into English as “fitas afiddle”.
Serbia has extraordinarily favorable conditions for
Cornelian cherry growing and expansion of this
neglected fruit species and exploitation of its huge
potential for organic production would bring large

economic benefits (Bijeli¢, 2011). The Cornelian
cherry fruits can be consumed fresh or in the form
of various processed products (Bijeli¢, 2009, 2011;
Bijeli¢ et al., 2011c) and can be safely recommended
as food for children. Also, the Cornelian cherry may
have large applications in medicine and cosmetics
(Celik et al., 2006), or as ingredient of herbal
preparations used in the treatment of diabetes (Jia
et al., 2003; Jayaprakasam et al., 2005). In addition
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to the above, the Cornelian cherry is suitable for
hedges, anti-erosion protection and as greenery in
urban areas, asit tolerates high levels of air pollution.
The Cornelian cherry wood is strong and resilient
and it can be used in carpentry and wood turning
industry (Chatfield, 2006). It is also an important
honey plant because it blooms very early (Bijeli¢,
2011). In spite of a wide applicability of Cornelian
cherry fruits and a growing interest of fruit growers,
the presence of the Cornelian cherry in our country
is still negligible. It is found mainly in home
gardens and extensively grown mixed orchards
(Bijeli¢, 2011). The biggest problem is associated
with Cornelian cherry harvest, because these
wild forest fruits frequently grow on inaccessible
terrain. This problem could be successfully solved
by selecting superior genotypes (Bijelié et al., 2008,
2011a, 2011d) and growing them in plantation
orchards. The aim of this study was the pomological
characterization of cornelian cherry selection that
can be recommend for the cultivation of gardens
and plantations. All promising Cornelian cherry
selections, over fifty genotypes, were planted in the
first collection field in the region where it continues
to monitor their growth and development with
the aim of standardizing the varieties of Cornelian
cherry in Serbia. It also developed the technology
of Cornelian cherry planting material and the best
displayed selections are already present in cultivated
areas which every growing season increases.

MATERIALS AND METHODS

Cornelian cherry trees successfully grow
and fruiting both in different locations and on
different geological substrates. A collecting trip
was conducted on the territory of the Vojvodina
Province and Magva region, where Cornelian cherry
trees are frequent in the natural population of tress
and secondary provenances also. Climate and soil
conditions in the test field are the same, so that the
differences in terms of pomological research result
varietal characteristics genotypes, without affecting

the environment, because all of tested genotypes
growth in the same conditions. In the last ten
years, Cornelian cherry trees have been registered
and monitored during all phenophases of their
growth and development. The objects of this
paper are five the best genotypes, those which
on average demonstrated significant features for
recommending expansion of cultivated areas.
The paper presented results at the last three years
(2011-2013). Flowering and maturity phenophases,
morphometric characteristics and chemical content
by conventional methodologies (AOAC, 1984)
were observed. The data obtained by a two-factorial
analysis of variance ANOVA in the statistical
program STATISTICA (StatSoft, 2013). The average
results of the research over three years are presented
through fenograms and table.

RESULTS AND DISCUSSION

Cornelian cherry flower very early, before leafing,
and a pollen that bees provide is the first valuable
source, at a time when nature has very little else
flowering plants. One Cornelian cheery tree has
an average of 240 000 yellow little flowers, so from
one hectare bees can collect up to 20 kg of honey
(Klimenko, 2004). There is a large variability
in flowering stage between different genotypes
and also in the framework of a tree. Flowering
starts from the base of fruit trees and goes to
the top. In the spring can be observed the branches
of the tree in which are fully open, half open
and unopened flowers.

Phenological observations on average for all study
years showed that the earliest start of flowering
(Fig. 1) was noted for R1 (January 24), and
the earliest entry in the full flowering stage, while
later flowering was in Apatinski rani (January 27)
and PPC1 (January 28). At the latest flowering
registered in Ba¢ka (January 31).

Although Cornelian cherry flowers early, before
leafing, fruits ripen very late. In the average for all
study years (Fig. 2), the earliest start of ripening fruit
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I: Somemorphometric and chemical properties of cornelian cherry selections in Serbia (average of 2011-2013)

Fruit weight Flesh/Stone ratio Total soluble solids Totalacids Total sugars Vitamin C Anthocyanins

Selection ) (%) (%) (%) (%) (mg/100g) (mg/100g)
CPCl16 3.98°b 86.322b 18.25P 2.88% 13.58¢ 21.00* 78.11¢
Apat. rani 3.65" 84.21 be 21.342 2.57 17.67° 16.15° 105.92 2k
Backa 420" 82.56 ¢ 22.082 2.69 2 20.85 14.63" 111.85+
R1 4.55b 87.84 2 20.822 2.72 % 14.71¢ 22.522 90.42 be
PPC1 6.60* 88.752 18.61" 2.08" 14.62 ¢ 2328 48.714

Values in the same column with different letters are significantly different at p < 0.01

was found in Apatinski rani (July 15), and the latest
ripe fruit of Batka (September 5). According
to Klimenko (2007) Cornelian cherry varieties
in Ukraine ripen from late June to mid-October,
depending on variety. The fruits of Cornelian
cherry from the area of the Upper Polimlje mature
in the period of 28 August to 16 October (Ja¢imovié,
2006), which islonger by 15 days of ripening interval
specifying the other authors (Krgovi¢ and Vradar,
1998). The results obtained in this study are
consistent with previous studies of phenological
phases of Cornelian cherry genotypes in Serbia
(Bijeli¢, 2011; Bijelic et al., 2011b).

Consumers worldwide are increasingly showing
interest in natural high quality fruits, what exactly
is a Cornelian cherry. On the basis of morphometric
measurements (Tab. I) clearly stands out PPC1 from
the fruits of maximum weight (6.60 g) and flesh ratio
(88.75%), followed by R1.

Cornelian cherry population in Slovakia have
flesh ratio of 77-86% (Brindza, 2005), while authors
in Turkey (Pirlak et al., 2003) found genotypes with
higher flesh ratio. Cornelian cherry varieties grown
in Ukraine are very large fruit and flesh ratio, 85—
92% (Klimenko, 2004). Directions of Cornelian
cherry selection should primarily focus on the
greater fruit weight, which has the strongest direct
correlation with the mesocarp weight (Bijeli¢ et al.,
2007). Featured selections are very valuable genetic
material for future breeding program, because can
compete with the cultivars (Klimenko, 2004), as
well as selections of Cornelian cherry (Yalcinkaya,
1999). In addition to the fact that in Serbia there
are genotypes noteworthy breeders by the results
of previous studies on higher flesh ratio and
asignificant fruit weight (Koraé et al., 1996).

The quality of each fruit intended for fresh market
orprocessingisreflected inthe contents of fruitsugar,

acids, vitamins, minerals, aromatic, pectin and other
substances. Selection CPC16 stands out for its
high content of total acidity (2.88%) and vitamin C
(21.00 mg/100 g fruit), with low total solids content
(18.25%), total sugar (13.28%) and anthocyanins
(78.11 mg/100 g fruit). In fruit selection Apatinski
rani recorded high total solids content (21.34%), total
acidity (2.57%) and anthocyanins (105.92 mg/100 g
fruit), while low total sugar content (17.67 %) and
vitamin C (16.15 mg/100 g fruit). Selection Backa
is distinguished by high values of all examined
the chemical composition of mesocarp, except
in the low content of vitamin C (14.63 mg/100 g
fruit), while the fruit R1 recorded lower total sugar
content (14.71%) and anthocyanins (90.42 mg/100 g
fruit), and PPC1 is distinguished by the highest
content of vitamin C (21.32 mg/100 g fruit). Great
variability in acids (4.70%) showed (Pirlak et al.,
2003), while Tural and Koca (2008) reported that
the total acidity of fruits in Turkey in the range
from 1.10 to 2.53%. Examined Cornelian cherry
selections have significantly higher total sugar
compared to the genotypes from Slovakia (Brindza
2006), Montenegro (Ja¢imovié, 2006) and Ukraine
(Klimenko 2004). However, Klimenko (1990) states
that, regardless of the lower content of total sugars
in cornelian cherry fruits, 85-95% are fructose
and glucose, while fructose has a lot more, and
this is what, among other things, gives importance
cornelian cherry as fruit species. Cornelian cherries
have a significant content of colored substances
and are among the herbs because the fruits have
antioxidant properties (Popovié et al., 2012). Other
authors cite many better anthocyanins values (Tural
and Koca, 2008), where the epidermis contains far
more anthocyanins than the flesh (Klimenko, 2007).

CONCLUSION

Based on the results obtained in this work, and based on previous research, we can conclude that
through many years of trials clearly separated the top five selections suitable for commercial
production of organic fruit orchards, because this species has a genetic tolerance to pathogens and
pests. Flowering shows much less variability in relation to the maturation stage of the fruit, which
is clearly separated early (CPC16, Apatinski rani and PPC1), medium (R1) and late maturing (Backa)
genotypes, whichhasgreatpractical importance when planningto carry outharvesting and processing.
The fruits are suitable for both fresh consumption and for processing into various products, and are
certainly far better compared to the collection production, which has until recently only been present
in the region. The research program was singled out as the best selection and production technology
of plant material, which slowly take their deserved place in commercial fruit production.



1104

Sandpra Bijelié, Branislava Golosin, Slobodan Cerovié, Borivoje Bogdanovi¢

REFERENCES

AOAC Assn. of Official Analytical Chemist. 1984.
Officials methods of analysis. 14" ed. Va.: AOAC.

BIJELIC, S., NINIC-TODOROVIC, J., JACIMOVIC
G. et al. 2007. Morphometric fruit traits of
selected cornelian cherry genotypes. Contemporary
Agriculture, 56(6): 130-138.

BIJELIC, S., NINIC-TODOROVIC, J., GOLOSIN, B.
et al. 2008. Selections of Cornelian cherry (Cornus
mas L.) at the Faculty of Agriculture in Novi Sad.
In: Book of papers of 43" Croatian and 37 Int Symp on
Agriculture, febr 18-21, Opatia, Croatia, 901-904.

BIJELIC S. 2009. Cornelian cherry products. Sci. J.
Fruit Society of Vojvodina, 15: 7-10.

BIJELIC S. 2011. Pomological characterization of
Cornelian cherry (Cornus mas L.) genotypes in natural
populations. PhD Thesis. Novi Sad, Serbia: Faculty
of Agriculture.

BIJELIC, S., GOLOSIN, B., NINIC-TODOROVIC, J.
et al. 2011a. Promising Cornelian cherry (Cornus
mas L.) genotypes from natural population in
Serbia. Agriculturae conspectus scientificus, 77(1): 5-10.

BIJELIC, S., GOLOSIN, B., NINIC-TODOROVIC, J.
et al. 2011b. Physico-chemical fruit characteristics
of cornelian cherry (Cornus mas L.) genotypes from
Serbia. Hort Science, 46(6): 849-853.

BIJELIC, S., GOLOSIN, B., NINIC-TODOROVIC, J.
et al. 2011c. Fruit nutritional value of Cornelian
cherry genotypes (Cornus mas L.) selected in the
Vojvodina Province. Journal of Agricultural Science
and Technology USA, 5(3/34): 310-317.

BIJELIC, S., GOLOSIN, B., NINIC-TODOROVIC,
J. et al. 2011d. Morphological characteristics of
best Cornelian cherry (Cornus mas L.) genotypes
selected in Serbia. Genetic Resources and Crop
Evolution, 58(5): 689-695.

BRINDZA, P. 2006. Detection and selection of
economically important ecotypes in populations of the
Cornus mas L. for use in food. PhD Thessis. Nitra:
Faculty of Biotechnology and Food Sciences,
Slovak Agricultural University in Nitra.

BRINDZA, P. 2005. Commercial utilization of the
widespread Cornelian cherry (Cornus mas L.)
population in Slovakia. Book of abstracts of 1% Int.
Conference on Crop Wild Relative Conservation,
Agrigento, Sicily, Ttaly, pp. 104.

CELIK, S., BAKIRCI, I. and SAT, 1. G. 2006.
Physicochemical and organoleptic properties of
yogurt with Cornelian cherry paste. Int Journal of
Food Properties, 9: 401-408.

CHATFIELD, J. 2006. Let’s Tulk About Dogwoods. Turf
News Ohajo, 68(1): 18-19.

JACIMOVIC, V. 2006. Biological-technological features of
cornelian cherry selections (Cornus mas L.) in the Upper
Polimlje and reproduction. PhD Thesis. Novi Sad,
Serbia: Faculty of Agriculture.

JAYAPRAKASAM, B., VAREED, K. S., OLSON, L.
K. et al. 2005. Insulin secretion by anthocyanins
and anthocyanidins. Journal of Agricultural Food
Chemistry, 53: 28-31.

JIA, W,, GAO, W. and TANG, L. 2003. Antidiabetic
herbal drugs officially approved in China.
Phytotherapy Research, 17: 1127-1134.

KLIMENKO, S. 1990. Cornelian cherry in the Ukraine.
Kiev, Ukraina.

KLIMENKO, S. 2007. Cornelian cherry. Poltava
. Vestrka“.

KLIMENKO, S. 2004. The Cornelian cherry (Cornus
mas L.) — Collection, preservation and utilization
of genetic resources. Journal of Fruit Ornamental
Plant Research, 12(spec. ed.): 93-98.

KORAC, M., NINIC-TODOROVIC, J.and GOLOSIN,
B. 1996. Characteristics of cornel selections
from Novi Sad. In: Book of abstracts of 1 Congress
of biologists. Macedonia, Ohrid, 176.

KRGOVIC, L. J. and VRACAR, L. J. 1998. Important
properties of selected types of Cornelian cherry
(Cornus mas L.) in Polimlje. Journal of Yugoslav
Pomology, 32(121/122): 65-72.

PIRLAK, L., GULERYUZ, M. and BOLAT, I. 2003.
Promising Cornelian cherries (Cornus mas L.) from
the Northeastern Anatoliaregion of Turkey. Journal
of the American Pomological Society, 57(1): 14-19.

POPOVIC, B., STAJNER, D., KEVRESAN, S.
et al. 2012. Antioxidant capacity of Cornelian
cherry (Cornus mas L.) — Comparison between
permanganate reducing antioxidant capacity and
other antioxidant methods. Food Chemistry, 134:
734-741.

STATSOFT INC. 2013. STATISTICA (data analysis
software system) www.statsoft.com

TURAL, S. and KOCA, I. 2008. Physico-chemical
and antioxidant properties of Cornelian cherry
fruits (Cornus mas L.) grown in Turkey. Scientia
Horticulturae, 116: 362-366.

YALCINKAYA E. 1999. Pomological traits of
selected Cornelian cherries in Malatya region. In:
Proceedings of 3" National Horticultural Congress, 14—
17 September, Ankara, pp. 76-81.

Contact information

Sandra Bijelié¢: sbijelic@polj.uns.ac.rs




<<
  /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 1.4
  /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 -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

  /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 <>
    /POL <>
    /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.)
  >>
  /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


