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Usporedba morfoloskih i fizikalnih svojstava plodova
triju sorata lijeske (Corylus avellana L.)

A comparison of morphological and physical characteristics of three
different haselnut varieties (Corylus avellana L.)

R. Bernik, D. Stajnko

SAZETAK

U pokusu usporedbe morfoloskih i fizikalnih svojstava ploda lijeske (Corylus
avellana L.) ukljucene su sorte: 'Istrska dolgoplodna leska', 'Tonda gentile delle langhe'
i 'Fertile de coutard'. Pomoc¢u izmjerenih morfoloskih osobina: veli¢ina ploda po
promjeru i visini te masa ploda; i fizikalnih koli¢ina: sila, deformacija ploda i potrebna
energija za lom ljuske ploda analizirana je mogué¢nost strojnog lomljenja ljuske.
Maksimalna sila (367,04 N) za lomljenje ljeSnjaka po promjeru izmjerena je kod sorte
Tstrska dolgoplodna leska', a za lomljenje po visini kod sorte 'Fertile de coutard' (526,15
N). Najveca deformacija kod lomljenja ljesnjaka izmjerena je po visini (1,00 mm) i
promjeru (1,11 mm) kod sorte 'Istrska dolgoplodna leska'. Najve¢i utrosak energije za
lomljenje ljesnjaka po visini potreban je kod sorte 'Fertile de coutard' (0,24 J), a za
lomljenje ljuske po promjeru ljesnjaka kod sorte 'Istrska dolgoplodna leska' (0,22 J). Na
temelju morfoloskih i fizikalnih svojstava za strojno lomljenje najpovoljnija je sorta
Tstrska dolgoplodna leska'.

Kljuéne rijeci: ljesnjak, morfoloske osobine, fizikalna svojstva, diskriminantna
analiza

ABSTRACT

Morphological and physical characteristics of three hazelnut (Corylus avellana L.)
varieties (‘Istrska dolgoplodna leska’, ‘Tonda gentile delle langhe’ and ‘Fertile de
coutard’) were examined in the trial to determine the parameters of the machine for
mechanical crushing of hazelnuts. Three morphological characteristics (height, diameter
and mass) and three physical characteristics (force, shell deformation and energy impact
for shell crushing) were measured on the laboratory device. The maximum force
(367.04 N) for crushing hazelnut shells by the diameter was measured with ‘Istrska
dolgoplodna leska’, while for crushing by the height the maximum force was
determined with the ‘Fertile de coutard’ variety (526.15 N). The biggest shell
deformation in crushing by the height (1.00 mm) as well as by the diameter (1.11 mm)
was measured with ‘Istrska dolgoplodna leska’. The most energy for crushing the shell
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by the nut height was required by ‘Fertile de coutard’ (0.24 J), while for crushing the
shell by the diameter 0.22 J the most energy was spent by ‘Istrska dolgoplodna leska’.
According to the morphological and mechanical characteristics of the shell, the ‘Istrska
dolgoplodna leska’ variety was suggested to be the most suitable for mechanical
crushing.

Key words: hazelnut, morphological characteristics, linear discriminant analysis

INTRODUCTION

After a machine for mechanical crushing of hazelnuts has been devised,
technical characteristics of hazelnuts affecting its operation must be determined.
The operating principles of a hazelnut crushing machine originate from the
renowned stone grinding units and other solid substances modified in order to
crush nuts. In Slovenia, a nut crusher had been patented (Bernik, 2002). Its
concept was used in a research analyzing construction solutions and the
applicability of nut crushers (Gomba¢, 2005). Crushers exist in many
construction varieties, which are divided into two groups according to direction
of the crushing force. The first group includes machines which enable a two-
sided application of force onto a hazelnut. The rigid crushing surfaces in the
crusher have a constant tapered cylinder interspace, allowing a constant shift of
plates in translatory motion, with an opening at the bottom, through which
hazelnuts which have been crushed. That is why, when hazelnuts are not of the
same thickness or height, kernels can be severely damaged. This nut crushing
method requires a preliminary sorting of hazelnuts according to their thickness.
In the light of machine's technical requirement, it is essential to be acquainted
with morphological characteristics of hazelnuts in order to assure efficient high
quality hazelnut crushing.

The second group of hazelnut crushing machines operates by the impact
principle with the force being applied to a hazelnut only from the upper or from
the lateral side. The deformation of a hazelnut shell occurs in the form of shell
destruction or shell damage (i.e. a crack in the shell) caused by an internal
tension in the shell. The construction of such a device must take into account
the size of the relevant shell deformations for each hazelnut variety. This
method requires hazelnuts being sorted according to the kernel mass, as the
latter affects the relevant impulse causing shell destruction.

The relevant technical characteristics of the input material include the basic
morphological and physical characteristics of hazelnuts (Ozdemir, 1997; Giiner
et al. 2003; Bernik, 2004). The aim of our research conducted on a random
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sample of three hazelnut varieties, i.e. ‘Istrska dolgoplodna leska’, ‘Tonda
gentile delle langhe’ and ‘Fertile de coutard’, was to measure the height and the
diameter of hazelnuts as well as to determine their mass, followed by a
compression test involving measurement of shell firmness and deformations
occurring due to the friction.

The article presents a detailed description of the force and energy needed for
the crushing of the three hazelnut varieties when crushed by the height or by the
width.

MATERIALS AND METHODS

The trial included 68 hazelnuts of the ‘Istrska dolgoplodna leska’ variety, 70
hazelnuts of the ‘Tonda gentile delle langhe’ variety and 67 hazelnuts of the
‘Fertile de coutard’ variety. All hazelnuts were collected in the 2006 growing
season in a trial field located in the vicinity of Maribor.

Firstly, the height and the diameter of each hazelnut were measured with a
sliding calliper. Then, each hazelnut was weighed on an analytical balance to
within +0.01 g.

Furthermore, a pressure test determining shell firmness was conducted, for
which a special pressure press was used. In each measurement, a hazelnut was
clamped between the vice jaws ensuring a firm grip of the sample during the
procedure. Then, data were registered in a computer, with the latter being an
integral part of the pressure test device.

Force required for the shell destruction was monitored and measured.
Immediately before the shell crushing, work (J) required for the shell crushing
was also measured on the basis of the deformation size (mm) and the force used
(N).

We assumed that physical conditions for hazelnut crushing depended on the
crusher force direction, which might be connected with the morphological
characteristics of hazelnuts.

In order to be able to present results of the multiple range statistical analysis
of the measurements and the comparison of the morphological characteristics of
the three hazelnut varieties, data were analyzed and graphical representation
was made using the Statgraphics software.
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Figure 1: Experimental pressure press

RESULTS

Morphological characteristics of hazelnuts

With regard to hazelnut mass, the Shapiro-Wilk test (Shapiro and Wilk,
1965) showed a statistically significant difference of the empirical distribution
in comparison with the normal distribution in the ‘Fertile de coutard’ variety.
This was due to the presence of five solitary trees and a slight data skew. We
shall, nevertheless, assume that the above-mentioned data skew concerning the
empirical distribution was caused by a bad choice of the hazelnut sample, which
is why further statistical analysis shall be performed on the assumption that the
mass of all three hazelnut varieties has been distributed normally. With regard
to the other two variables (diameter and nut height), the Shapiro-Wilk test
proved that the distribution was normal in all three varieties.

Basic descriptive statistics for all three varieties is presented in Table 1,
while the univariate analysis of variance is shown in Table 2. Furthermore,
Table 1 also includes the 95 % confidence intervals for the average.
Coefficients of variation in this trial amounted to 13.6 % for the nut mass, 4.5 %
for the nut height and 4.9 % for the nut diameter.
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Table 1: Median, average, standard error and confidence intervals for the nut
mass, height and diameter

The 95 %

confidence
Depgndent Variety n | Median | Average R interval
variable error

Lower | Upper
limit limit

Mass (g) ‘Fertile de coutard’ 67 2.55 2.62 (c) 0.32 2.00 3.24

‘Istrska dolgoplodna | g¢ | 545 | 243 )| 032 | 1.81 | 3.6

leska’
‘Tonda gentile delle | 76 | 509 | 194m)| 032 | 132 | 2.56
langhe
Height (mm) | ‘Fertile de coutard | 67 | 20.50 | 20.67(b)| 091 | 18.89 | 22.45
IStrSkalgs"lf,"pl"dna 63 | 2320 | 23.12(c)| 091 | 2134 | 24.89
Tonda gentile delle | o 1 1590 | 1674 ) 091 | 1496 | 1851
langhe
Dzilr‘;f)ter “Fertile de coutard | 67 | 20.30 | 2026 (c)| 0.89 | 18.48 | 22.04
IStrSkalgs‘ﬁff’pl"dna 68 | 17.80 | 17.710)| 089 | 1593 | 19.49
“Tonda gentile delle | 7, | 1500 | 1676(a)] 0.89 | 1498 | 18.53
langhe

(a), (b), (c) in the ‘Average’ column represent statistically significant differences according to
Duncan's Multiple Range Test, where (a) is the lowest average and (c) is the highest average.

The results of ANOVA (Table 2) proved the existence of statistically
significant differences in the average values of all three variables among the
three varieties (p < 0.0000). According to Duncan's Multiple Range Test
(o= 0.05), varieties differ pairwise in all three morphological characteristics.
The ‘Fertile de coutard’ variety grows averagely the heaviest hazelnuts (2.62 g),
followed by the ‘Istrska dolgoplodna leska’ variety (2.43 g) and the ‘Tonda
gentile delle langhe’ variety (1.94 g). Averagely, the ‘Istrska dolgoplodna leska’
variety grows hazelnuts of the largest height (23.11 mm), followed by the
‘Fertile de coutard’ variety (20.67 mm) and the ‘Tonda gentile delle langhe’
variety (16.74 mm). Averagely, the ‘Fertile de coutard’ variety grows hazelnuts
of the widest parameter (20.26 mm), followed by the ‘Istrska dolgoplodna
leska’ variety (17.71 mm) and the ‘Tonda gentile delle langhe’ variety (16.76
mm).
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Physical characteristics of hazelnuts

Basic descriptive statistics for the measurement of the maximum force
applied by the nut height and by the nut diameter for all three varieties is shown
in Table 3.

Table 3: Descriptive statistics for the maximum force applied by the nut height and
by the nut diameter for all three hazelnut varieties

e Forge}:/ (tlljg lrlrg;}slttlred Force (Nzhr:;ii;L;ed by the
‘Istrska dolgoplodna leska’ (b) 411.36 (b) 367.04
Average
Std. error 17.38 20.19
Median 392.67 349.47
Minimum 225.22 190.38
Maximum 551.05 540.21
‘Tonda gentile delle langhe’
Average (b) 365.36 (a) 227.47
Std. error 21.95 14.69
Median 378.27 226.82
Minimum 40.35 105.77
Maximum 491.85 359.25
‘Fertile de coutard’
Average (c) 526.15 (b) 352.04
Std. error 25.77 16.45
Median 508.76 364.59
Minimum 303.61 189.32
Maximum 745.18 498.09

226



R. Bernik i D. Stajnko: Usporedba morfoloskih i fizikalnih svojstava plodova triju
sorata lijeske (Corylus avellana L.)

700

600 +

500 +

400 |

(N)

300 +

Maximum force

200 + }

100 +

diameter height diameter height diameter ’ height

‘Fertile de ‘Istrska dolgoplodna ‘Tonda gentile delle
coutard’ leska’ langhe’

Figure 2: The average maximum force (N) in each treatment

Figure 2 shows that, in comparison with the method of crushing by the
diameter, an averagely bigger force is needed in the method of crushing by the
height (the ‘Istrska dolgoplodna leska’ variety, on the other hand, proved no
statistically significant differences between the diameter and height). When
hazelnuts were crushed by the height, the ‘Fertile de coutard’ variety stood out,
requiring an averagely bigger maximum crushing force (526.2 N), while no
statistically significant differences occurred with the other two varieties.

Where force was applied by the diameter, the ‘Tonda gentile delle langhe’
variety stood out, requiring an averagely smaller crushing force (227.5 N),
while no statistically significant differences occurred with the other two
varieties.
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Table 4: Descriptive statistics for the shift caused by force application by the nut
height and by the nut diameter for all three hazelnut varieties

st ey Shift (ntl}?;)hr:izftured by Shift (trﬁléngi;nnizts;red by
‘Istrska dolgoplodna leska’
Average (a, b) 1.00 (a) 1.11
Std. error 0.04 0.05
Median 1.02 1.16
Minimum 0.70 0.46
Maximum 1.31 1.40
‘Tonda gentile delle langhe’
Average (b, c) 0.83 (c)0.72
Std. error 0.05 0.07
Median 0.86 0.62
Minimum 0.29 0.31
Maximum 1.12 1.52
‘Fertile de coutard’
Average (a,b) 0.98 (b, ¢) 0.85
Std. error 0.07 0.05
Median 0.89 0.79
Minimum 0.59 0.41
Maximum 1.79 1.24

(a), (b), (c) represent statistically significant differences according to Duncan's Multiple Range
Test
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Figure 3: The average shift (mm) in each treatment

When the force was applied by the height, there were no statistically
significant differences, whereas when the force was applied by the diameter,
statistically significant differences occurred between the ‘Istrska dolgoplodna
leska’ and the ‘Fertile de coutard’ varieties, as well as the ‘Istrska dolgoplodna
leska’ and the ‘Tonda gentile delle langhe’ varieties. Between the ‘Tonda
gentile delle langhe’ and the ‘Fertile de coutard’ varieties, there were no
statistically significant differences either.

Table 4 shows the basic descriptive statistics of the measurements of shift
with the application of force by the nut height and by the nut diameter for all
three varieties. The largest shift in the hazelnut crushing by the height occurred
with the ‘Istrska dolgoplodna leska’ variety (1.00 mm), followed by the ‘Fertile
de coutard’ variety (0.98 mm) and the ‘Tonda gentile delle langhe’ variety (0.83
mm).

Furthermore, the same variety proved to have the largest shift in the
hazelnut crushing by the diameter (1.11 mm), followed by the ‘Fertile de
coutard’ variety (0.85 mm) and the ‘Tonda gentile delle langhe’ variety (0.72
mm).
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Table 5: Descriptive statistics for the work caused by force application by the nut
height and by the nut diameter for all three hazelnut varieties

ks Work [J] rﬁ:iagshutred bythe| Work[J ]driI;iall;ler:d by the
‘Istrska dolgoplodna leska’
Average (a) 0.22 (a,b) 0.22
Std. error 0.02 0.02
Median 0.21 0.22
Minimum 0.08 0.05
Maximum 0.38 0.37
‘Tonda gentile delle langhe’
Average (c)0.14 (c) 0.09
Std. error 0.01 0.01
Median 0.15 0.09
Minimum 0.01 0.02
Maximum 0.21 0.17
‘Fertile de coutard’
Average (a) 0.24 (b,c)0.16
Std. error 0.02 0.02
Median 0.21 0.14
Minimum 0.09 0.04
Maximum 0.48 0.33

(a), (b), (c) represent statistically significant differences according to Duncan's Multiple Range
Test

Table 5 shows the basic descriptive statistics of the measurement of work
with the application of force by the nut height and by the nut diameter for all
three varieties. With both the ‘Tonda gentile delle langhe’ (0.14 J) and the
‘Fertile de coutard’ (0.24 J) varieties, the method of hazelnut crushing by the
height required averagely more energy than the method of crushing by the
diameter, with the exception of ‘Istrska dolgoplodna leska’ (0.22 J) requiring
the same average energy in both crushing methods.
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Figure 4: The average work (J) in each treatment

When comparing the average energy required according to the force
application, there were no statistically significant differences between the
‘Istrska dolgoplodna leska’ variety (0.22 J) and the ‘Fertile de coutard’ variety
(0.16 J) in the application of force by the diameter. ‘Tonda gentile delle langhe’
(0.09 J), on the other hand, required significantly less average energy in order to
crush hazelnuts.

When force was applied by the height, the ‘Tonda gentile delle langhe’
variety (0.14 J) stood out in comparison with the average work required. This
variety required the least energy in hazelnut crushing, while there were no
statistically significant differences between the ‘Istrska dolgoplodna leska’ and
the ‘Fertile de coutard’ varieties.

CONCLUSION

Measurement results regarding the three morphological characteristics of
hazelnuts (mass, height and diameter) showed the occurrence of statistically
significant differences in all three characteristics among the chosen varieties
(‘Istrska dolgoplodna leska’, ‘Tonda gentile delle langhe’ and ‘Fertile de
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coutard’). On the basis of the measurement results regarding the physical

characteristics of hazelnuts it was determined that:

* maximum force in hazelnut crushing by the diameter was required by the
‘Istrska dolgoplodna leska’ variety (367.04 N),

e the largest shift in hazelnut crushing by the height and by the diameter
occurred in the ‘Istrska dolgoplodna leska’ variety (1.00 mm or 1.11 mm),

* the largest amount of energy in hazelnut crushing by the height was required
by the ‘Fertile de coutard’ variety (0.24 J), while the largest amount of energy
in hazelnut crushing by the diameter was required by the ‘Istrska dolgoplodna
leska’ variety (0.22 J).

The measured crushing force values showed statistically significant
differences in the mechanical characteristics of the three varieties. These
differences are essential for the planning of the basic hazelnut crusher
parameters, a machine otherwise hard to be constructed in an efficient manner.
Crushing force setting is thus one of the basic parameters needed in the hazelnut
crusher.

On the basis of the results it is assumed that ‘Istrska dolgoplodna leska’ is
the most suitable variety for the mechanical crushing of hazelnuts. In this
variety, an equal force applied by the height and by the diameter is particularly
important, even if it requires a somewhat higher maximum crushing force in
comparison with the other two varieties studied.

REFERENCES

BERNIK R., SOLAR A., SKOK D. (2004): Fizikalne lastnosti ploda oreha;
Acta agriculturae slovenica 1. 83-1, Ljubljana.

BERNIK, R. (2002). Stroj za drobljenje plodov oreha: patent §t. SI 20617.
Ljubljana: Urad Republike Slovenije za intelektualno lastnino.

GOMBAC, F.: Naprava za razbijanje orehov. Diplomska naloga, Strojna
fakulteta, Ljubljana 2005.

OZDEMIR M., OZILGEN M. (1997). Comparison of quality of hazelnuts
unshelled with different sizing and cracking systems. Journal agricultural
Engineering Research, 67: 219-227

GUNER, M., DURSUN E., DURSUN, G. (2003). Mechanical behaviour of
hazelnut under compression loading. Biosystems Engineering 85 (4), pp.
485-491

232



R. Bernik i D. Stajnko: Usporedba morfoloskih i fizikalnih svojstava plodova triju
sorata lijeske (Corylus avellana L.)

SHAPIRO, S. S. AND WILK, M. B. (1965). ‘An analysis of variance test for
normality (complete samples)’, Biometrika, 52, 3 and 4, pages 591-611.

Adresa autora - Author's address:

R. Bernik

Biotechnical Faculty, Department of Agronomy,
Jamnikarjeva 101, SI-1000 Ljubljana

D. Stajnko
Faculty of Agriculture and Life Sciences,
Pivola 10, SI-2311 Hoce

233



R. Bernik i D. Stajnko: Usporedba morfoloskih i fizikalnih svojstava plodova triju
sorata lijeske (Corylus avellana L.)

234



	R. Bernik, D. Stajnko


<<

  /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



