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Summary

Introduction. The aim of the present research study was to compare the evaluation of peak anaerobic power generated by
the lower and upper limbs muscles in wrestlers and boxers from the Polish national team, based on maximum and average power
obtained in the Wingate test.

Material and methods. Classical style wrestlers (n=30) and boxers (n=34), representatives of the Polish national team in
these sports, took part in the study. All experimental subjects performed 30-seconds Wingate test for the lower limbs and then
upper limbs. The load was individually selected in proportion to the body weight and was 0.075 kp/kg for the lower limbs test and
0.055 kp/kg for the upper limbs test. During the two tests, maximum power (Pmax) and mean power (Pmean) were recorded and
expressed in relative terms (per unit body weight or kg of FFM). Blood samples were taken from the ear lobe after each test, for
determination of lactate concentration (LA).

Results. Maximum power and average power of the lower and upper limbs muscles, per kg of body mass (BM), was statis-
tically significantly higher in wrestlers when compared with the boxers. Calculation of maximum and average power registered by
the experimental contestants in both power tests per kg of FFM confirmed existence of differences between the anaerobic capaci-
ty of the lower and upper limbs muscles of wrestlers and boxers. Lactate threshold level (LApeak), upon completion of power
tests was similar, regardless of the sport and the type of test.

Conclusions. In summary, from the obtained data it can be concluded that wrestlers, compared with boxers, are characte-
rized by higher relative maximum power and relative average power (W/kg BW) generated by both the upper and lower limbs in
the Wingate test. These differences remained after conversion of maximum and average power into kg of Fat Free Mass (W/kg
FFM), despite significant difference in body fat in athletes of these two sports. The highest concentration of lactate in the blood
after both power tests in wrestlers and boxers was similar, which indicates that the upper limb muscles produce more lactate per
unit of work done during maximum power.

IntrOdUCtl on :ngtrlc;tcgl capacity is a factor that decides on a contestant’s

Wrestling and boxing are sports associated with acyclic The aim of the present research was to compare anaero-
movement patterm and wide variety of tactical and technical b capacity of lower and upper limbs muscles of wrestlers and
elements [3,4]. In both of these disciplines, sport contest re- boxers from the Polish national team, based on maximum po-
quires frequent hlgh and even maximum |nten3|ty actions, du- wer and average power generated in the Wingate test.

ring which re-synthesis of ATP for muscle contraction comes
from anaerobic changes, involving increased lactate production .
[4,18]. This is confirmed by the results of measurements of Mate"al and methOds

blood lactate after a wrestling and boxing match. Kraemer In classical style wrestlers (n=30) and boxers (n=34), re-
and colleagues [9], after studying free-style wrestlers during presentatives of the national team in these sports, participat-
contests, found that after a 5-minute match, concentration of ed in the study. After reviewing the tests protocol approved
lactate in the blood jumped to 20 mmol/l. Even after a boxing by the local ethical committee, all the contestants gave oral

match lactate concentration in the blood for some time re- consent to participate in power tests and the taking of blood
mained high, reaching an average of 17.1 mmol/l [6]. These from the earlobe.
data show that in wrestling as well as boxing, contestants All the experimental subjects were weighed and mea-

should be characterized by considerable anaerobic capacity sured, allowing for calculation of BMI. The fat content was de-
of the muscles. Horswill [4] is of the opinion that wrestlers termined on the basis of thickness of four skin folds (biceps,
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triceps, spina iliaca anterior superior and under the shoulder
blade), according to the method described by Durnin et al [1].
Thickness measurements of skin folds were performed on the
left side of the body, in an upright position.

All experimental subjects performed 30-seconds Wingate
tests for the lower limbs and upper limbs, on a ergometer
bicycle (Monark, Germany) and manual ergometer (Lode BV,
Netherlands) respectively. Each test was preceded by a 5-mi-
nute warm-up. The load was individually selected, proportional-
ly to the body weight and was 0.075 kp/ kg for the test per-
formed on the lower limbs, and 0.055 kp/kg for test on the upper
limbs. During both the tests, maximum power (Pmax) and mean
power (Pmean) were registered and expressed in relative val-
ues (per unit body weight or kg of FFM). At the end of each test,
after 7, 9 and 13 minutes, blood samples were taken from the
earlobe for later determination of lactate concentration (LA).
Lactate concentration was determined using ready set and pho-
tometer from Dr. Lange (Germany) and expressed in mmol/l.

Statistical analysis was performed using Statistica v. 6 (Stat-
Soft, USA) program. But in order to compare the differences
between wrestlers and boxers, Student t test was used for
independent variables, and p<0.05 was taken to be statisti-
cally significant level.

Results

The tested contestants were of similar age and had simi-
lar length of training. There was no significant difference in
height and Fat Free Mass (FFM), however, the wrestlers
were characterized by significantly higher body weight, high-
er fat content (expressed in kg and %) and higher BMI com-
pared to the boxers (Table 1).

Table 2 shows maximum power and average power ge-
nerated by the experimental contestants in both power tests.
As is clear from these data, wrestlers generated statistically
significantly higher maximum and average power of lower
and upper limbs muscles, per unit body weight (W/BM) than
boxers. Conversion of maximum and average power of test-
ed contestants in both power tests per kg FFM confirmed
existence of differences between anaerobic capacity, of the

Table 1. General characteristics of tested wrestlers and boxers (x + SD)

upper and lower limbs muscles, of wrestlers and boxers. The
highest concentration of lactate (LApeak), after completion
of power tests was similar, independent of the type of sport
or exercise test.

Discussion

It is a well-known fact that muscle anaerobic capacity plays
a significant role both in wrestling and boxing, the reason
being that for these sports startup effort is defined by signifi-
cant intensity and causes high muscle and blood acidity [11,
14]. Horswill [4] believes that the anaerobic capacity winner
wrestlers is higher than in loser wrestlers, therefore, it is a fac-
tor determining competition level of a contestant.

Anaerobic capacity of the muscles is often evaluated on
the basis of results obtained in a 30 s Wingate test, which may
be carried out using either lower or upper limbs [2]. Maximum
power and average power (work) are determined in this test.
Maximum power reflects the potential of obtaining energy for
the work of the muscles with the use of ATP and phospho-
creatine located in the muscles, while the average power
level depends mainly on the potential of resynthesis of ATP
through glycolytic transformation.

Evaluation of anaerobic capacity of the upper limb mus-
cles is rarely carried out than of the lower limbs muscles,
while data on this subject are sparse, particularly in relation to
the boxers. Hibner-Wozniak and colleagues [6], studying
wrestlers and boxers representing the Polish national team,
who performed a Wingate test of upper limbs and lower limbs
obtained relative maximum power of 9.7 and 8.0 W/kg re-
spectively, and the average power of 7.0 and 6.2 W/kg re-
spectively. Values comparable to the maximum and average
power obtained under this study were obtained in tests on
free style wrestlers, these were 9.6 and 6.9 W/kg respectively
[7]. However, Horswill et al [5], studying senior wrestlers rep-
resenting the U.S. national team, obtained values for maximum
power lower than the above (7.8 W/kg), but similar average
power. Lutostawska et al [10], testing freestyle wrestlers ob-
tained similar values as published data, that is, maximum po-
wer 9.7 W/kg, and average power — 6.9 W/kg.

Variable Wrestlers (n=30) Boxers (n=34)

Age (years) 245+3.9 228+21

Body height (cm) 1779 £7.7 178.1 + 8.6
Body mass (g) 84.4£13.2 71.8 £ 15.1*
BMI 26.8+3.7 22.4 + 3.0*
Fat content (%) 16.3+44 9.4 +52*
Fat content (kg) 13.8+3.2 6.7 £ 4.6***
Fat free mass (kg) 70.6 +11.3 65.1 £ 10.2
Training experience (years) 10.1+£4.2 85+25

Statistically significantly lower compared with the wrestlers at: * p <0.05, ** p <0.01, *** p <0.001
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Table 2. Maximum and average power of the lower and upper limbs of wrestlers and boxers (x + SD)

Upper limbs Lower limbs
Variable

Wrestlers (n=30) Boxers (n=34) Wrestlers (n=30) Boxers (n=34)
Peak power (Pmax)
W/kg BM 9.3+1.9 8.4 0.9 11.4+£0.6 9.8 + 0.5
Wikg FFM 11.1+£13 9.3 +0.7* 13.6+0.5 10.8 £ 0.3***
Mean power (Pmean)
W/kg BM 7.9+06 6.3 £ 0.5 9.2+0.8 8.6 £ 0.6***
W/kg FFM 94+04 6.9 + 0.4*** 11.9+0.6 9.5 + 0.4
LApeak (mmol/l) 121 £2.0 12024 125+1.8 123+24

*** Statistically significantly lower compared with the wrestlers at (p <0.001)

Data on relative (per unit body weight, kg) maximum po-
wer and average power of the lower limbs muscles in wrest-
lers (11.4 and 7.9 W/kg respectively) obtained in the present
study are similar to those registered by Hiibner-Wozniak et al
[7], who studied Polish national team wrestlers and arrived at
11.4 W/kg relative maximum power and 8.7 W/kg average re-
lative power.

Likewise, Lutostawska et al [10], in a 30 s Wingate test
carried out with the lower limbs, arrived at a relative maximum
power of wrestlers of 11.3 W/kg, and relative average power
8.6 W/kg. Yet again, data presented by Yoon [17], for Korean
wrestlers show that they too registered, in the Wingate test, re-
sults similar to present results, for maximum power (11.2 W/kg),
however, they obtained average relative power lower than the
present, (6.7 W/kg). Popadic Gacesa et al [12] demonstrated,
for wrestlers aged 21 years, that the relative maximum power
of the players surveyed was 9.8 W/kg, while the average po-
wer was 6.6 W/kg, and for the boxers — 9.3 and 6,7W/kg re-
spectively. Horswill et al [5], studying senior wrestlers perform
a 30s Wingate test of the lower limbs, found them to have an
average rate of relative maximum power of 10.9 W/kg and
mean relative power of 9.4 W/kg.

Zupan et al [19], studying a group of 457 athletes practic-
ing sports that require short-lasting high-energy efforts, such
as football, sprint cycling, basketball, boxing and wrestling, in
the evaluation of maximum power and average power obtain-
ed in a 30 s Wingate test generated by the lower limbs obtain-
ed results, 11.7 and 8.5 W/kg respectively, similar to that found
for wrestlers in the present study. Both these indexes were
clearly higher compared with the maximum power and aver-
age power obtained by boxers under the present study.

Results of many studies indicate a positive correlation
between maximum power and fat free mass (FFM) [13,15].
Conversion of maximum and average power generated by
the contestants under the present study, in both power tests
per kg FFM, has confirmed existence of differences between
wrestlers and boxers in their anaerobic capacity of upper and
lower limbs muscles.

Peak concentration of lactate in the blood (LApeak) after
a 30 s Wingate test involving the lower limbs of wrestlers
(12.9 mmol/l) and boxers (12.1 mmol/l) obtained in the present

study indicates a significant participation of glycolytic changes
in providing energy for muscles work during this effort and is
a confirmation of earlier studies [7]. Lutostawska et al [10],
who examined 33 wrestlers representing both styles, regis-
tered peak LA concentrations identical (13.3 mmol /1) to those
registered in the present study. After Wingate test carried out
on the upper limbs, peak concentration of lactate in the blood
of wrestlers and boxers was 12.1 and 12.0 mmol/l respecti-
vely. Similar results have been presented by Hiibner-Wozniak
and colleagues [8], who registered peak, 13.0 mmol/l, LA con-
centration in the blood of wrestlers and 11.6 mmol/l for bo-
xers. It should be noted that in contestants of both the studied
sports, the peak concentration of lactate in the blood upon
completion of Wingate test on the lower and upper limbs was
similar, although in the test involving upper limbs work done
during exercise was lower in comparison with test involving
lower limbs. Lutostawska et al [10] have arrived at similar re-
sults, and have proposed that the lack of differences between
lactate concentration in blood after Wingate test involving upper
and lower limbs results from greater percentage of fast con-
tracting fibers in the arm muscles compared with leg muscles.
This implies that the muscles of the upper limbs get higher work
energy from glycolytic changes than lower limbs muscles. This
is consistent with results obtained by Yasudy and colleagues
[16] who have showed that the arm muscles are more depend-
ent on carbohydrate metabolism than the leg muscles.

Conclusions

In summary, from data obtained, it be stated that in Win-
gate tests on the upper as well as lower limbs wrestlers were
characterized by higher relative maximum power and relative
average power (W/kg BW) compared with boxers. These dif-
ferences remained even after conversion of maximum and
average power into Fat Tree Mass (W/kg FFM), despite signifi-
cant difference in body fat content in athletes of these two
sports. The highest concentration of lactate in the blood of wre-
stlers and boxers was similar, upon completion of both power
tests, which shows that the upper limb muscles, during maxi-
mum effort, produce more lactate per unit work done.

93



Hiibner-Wozniak E. et al., Anaerobic capacity of limbs muscles in wrestlers and boxers

References

1. Durnin J.V.G.A., Womersley J. Body fat assessment from total body density and its estimation from skinfold thickness: measurements on 481 men and
women aged from 16 to 72 years. Br. J. Nutr. 1974; 32: 77-97.

2. Green S. Measurement of anaerobic work capacities in humans. Sports Med. 1995; 19: 32-42.

3. Guidetti L., Musulin A., Baldari C. Physiological factors in middleweight boxing performance. J. Sports Med. Phys. Fitness 2002; 42:.309-314.

4. Horswill C.A. Applied physiology of amateur wrestling. Sports Med. 1992; 14: 114-143.

5. Horswill C.A., Miller J.E., Scott J.R., Smith C.M., Welk G., Van Handel P. Anaerobic and aerobic power in arms and legs of elite senior wrestlers. Int. J. Sports
Med. 1992; 13: 558-561.

6. Hibner-Wozniak E., Kosmol A., Gtaz A., Kusior A. The evaluation of upper limbs muscles anaerobic performance of elite wrestlers and boxers. Res. Yearbook
2006; 12: 218-221.

7. Hibner-Wozniak E., Kosmol A., Lutostawska G., Bem E.Z. Anaerobic performance of arms and legs in male and female free style wrestlers. J. Sci. Med.
Sport 2004; 7: 473-480.

8. Hibner-Wozniak E., Ptak C., Karpitowski B. Cwiczenia o duzej intensywnosci stosowane w treningu piesciarzy. Miedzynarodowa Konferencja Naukowo-
Metodyczna ,Atlanta’96 — praktyczne aspekty kontroli treningu i walki sportowej w finalnym etapie przygotowan olimpijskich. Spata, 8-11.10.1995.

9. Kraemer W.J., Fry A.C., Rubin M.R. Physiological and performance responses to tournament wrestling. Med. Sci. Sports Exerc. 2001; 33:.1367-1378.

10. Lutostawska G., Hiibner-Wozniak E., Kosmol A. Blood lactate response to 30 s arm cranking and leg cycling in elite wrestlers. Medicina Sportiva 2003;
7:.E69-ET76.

11. Nilsson J., Csegrd S., Gullstrand L., Tveit P., Refsnes P.E. Work-time profile, blood lactate concentration and rating of perceived exertion in the 1998 Greco-
Roman wrestling World Championship. J. Sports Sci. 2002; 20: 939-945.

12. Popadic Gacesa E.Z., Barack O.F., Gruic N.G. Maximal anaerobic power test in athletes of different sport disciplines. J. Strength Cond. Res. 2009; 23:.751-755.

13. Schmidt W.D., Piencikowski C.L., Vandervest R.E. Effects of a competitive wrestling season on body composition, strength and power in National Collegiate
Athletic Association Division Il college wrestlers. J. Strength Cond. Res. 2005; 19: 505-508.

14. Siegler J.C., Hirsher K. Sodium bicarbonate ingestion and boxing performance. J. Strength Cond. Res. 2010; 24:.103-108.

15. Vardar S.A., Tezel S., Oztdrk L., Kaya O. The relationship between body composition and anaerobic performance of elite young wrestlers. J. Sports Sci. Med.
2007; 6: 34-38.

16. Yasuda N, Ruby BC, Gaskill SE. Substrate utilization during arm and leg exercise relative to the ventilatory threshold in men. J Sports Med Phys Fitness
2002; 42:403-411.

17. Yoon J. Physiological profiles of elite senior wrestlers. Sports Med. 2002; 32:.225-233.

18. Zuliani U., Bonetti A., Franhini D., Serventi G., Ugolotti G., Varacca A. Effect of boxing on some metabolic indices of muscular contraction. Int. J. Sports.
Med. 6: 234-236.

19. Zupan M.F., Arata A.W., Dawson L.H., Wile A.L., Payn T.L., Hannon M.E. Wingate anaerobic test peak power and anaerobic capacity classification for men

and women intercollegiate athletes. J. Strength Cond. Res. 2009; 23: 2598-2604.

Address for correspondence:

Elzbieta Hubner-Wozniak

Department of Biochemistry, University of Physical Education, Warsaw, Poland
Marymoncka str. 34, 01-968 Warsaw, Poland

phone: (+48) 834-04-31, e-mail: elzbieta.wozniak@awf.edu.pl

Received: 22.08.2011
Accepted: 30.10.2011

94




<<
  /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


