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1. Introduction

A breakthrough in the structure and demand for poultry meat con-
stantly intensifies poultry production (Koziot & Krzywon 2014). Agricul-
ture with industrial animal production, including poultry, is one of the
main sources of environmental pollution.

During production of the poultry, volatile substances, such as
ammonia (NHs), hydrogen sulfide (H»S) and carbon dioxide (CO,) are
emitted to the atmospheric air (Mituniewicz 2013). These gases have the
ability to move in the atmosphere, undergoing chemical changes under
the influence of sun-radiation, mutual interactions and lightning dis-
charge. The gases released into the atmosphere lead to the cyclic ex-
change and self-cleaning of the atmospheric air. Unfortunately, the ex-
cessive amount of impurities causes that the biosphere loses its ability to
regenerate, leading to the contamination of air, soil, water and the loss of
biological biodiversity, reducing the quality of life of people and animals
(Makles & Domanski 2008).

Agricultural environment emits 80-95% of the total ammonia, of
which 80% are derivatives of animal production. Ammonia emission is
one of the perpetrators of ecosystem eutrophication, acidification of soils
and damage to the ozone layer (Kotacz & Dobrzanski 2006). The regions
with the increased ammonia emission are associated with intensive live-
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stock production. It is in these areas where ammonium forms are re-
corded in the rainwater (Communication from the Commission to the
Council and the European Parliament 2005). In addition, ammonia has
a sharp pungent scent, which not only irritates the mucous membranes of
the respiratory system, but together with other odour-creative substances
becomes the source of many complaints regarding air quality.

Hydrogen sulfide (sulphan), which is created during production of
the poultry, is a gas affecting the humans and the environment. This gas
is toxic. At low concentrations it gives unpleasant scent resembling the
smell of rotten eggs. Released to the environment it is involved in the
formation of sulfur anions and acid rain.

The production of animals is also responsible for the emission of
greenhouse gases, including CO,. The share of farm and food sector re-
lated to the production of livestock accounts for 9% of carbon-dioxide
exudation in anthropogenic emission of the main greenhouse gases
(Steinfeld 2006).

The Food and Agriculture Organization of the United Nations
(FAO) believes that "the livestock sector" has such profound and varied
impacts that should be one of the leading areas of interest in environ-
mental policy (Steinfeld 2006). By 2050, the FAO predicts a doubling of
meat consumption. This situation will not have a beneficial effect on
food production and the environment. Climate change, which is pro-
moted by gases emitted during the production of animals, can cause more
frequent droughts, hurricanes, floods and crop failures (report by Com-
passion in World Farming 2008).

Previous actions for limiting the effects of climate-related emis-
sion of harmful gases at the source focused on maintaining high welfare
in the livestock room. Production of the poultry must therefore adapt to
the general principles of the Common Agricultural Policy imposed by the
European Union by observing the principle of cross-compliance
(EMEP/CORINAIR 2007).
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Table 1. Acceptable levels and concentrations of gases [ppm] in the livestock
room (EMEP/CORINAIR 2007)
Tabela 1. Dopuszczalne st¢zenia i koncentracja gazow [ppm] w pomieszczeniu
inwentarskim (EMEP/CORINAIR 2007)

Carbon dioxide Hydrogen sulphide Ammonia
Category concentration concentration concentration
of animals CO, H,S NH;
[ppm] [ppm] [ppm]
Calves 3000 5 20
Pigs 3000 5 20
Broilers 3000 X 20

Ammonia (NH3) and hydrogen sulphide (H»S) together with other
organic compounds can additionally become offensive odours, causing
unpleasant scent spreading over large distances. These substances can be
felt even at low concentrations (Kotodziejczyk et al. 2011) They are
caused by the process of enzymatic-microbiological mineralization of
organic bird droppings. These compounds pollute the atmospheric air
with volatile odours that may not only affect the environment, but can
also cause various diseases in people subjected to such exposure (Kotacz
& Dobrzanski 2006).

Table 2. Characteristics of selected odour-creative compounds [ppm]
Tabela 2. Charakterystyka wybranych zwiazkéw odorotwérczych [ppm] Own
elaboration based on: ,,Lentech” — www.lenntech.com/table.html

The name Chemical formula Scent Threshold value
of the compound [ppm]
Ammonia NH; Sharp, acrid 0,037
Hydrogen sulfide H,S Rotten eggs 0,00047
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2. Methodology and scope of the study

The research was conducted in the years 2013-2015 on a poultry
farm located in the Opole province in Poland in the temperate climate with
four seasons. Researchers measured the concentrations of the following
harmful gases: ammonia (NHj3), hydrogen sulfide (H,S) and carbon diox-
ide (COy). The study was performed during eight production cycles of the
ROSS 308 broiler and under different temperature conditions.

The farm, where the study was conducted, consisted of two pro-
duction halls with the same dimensions 450 m? and the forced mechani-
cal ventilation system. One of the halls, where production of the poultry
was traditional was the control object, while in the other, parallel, the
microbial additive was applied.

The application of microbial additive was based on the introduc-
tion of the solution containing probiotic bacteria to the litter. Prior to the
insertion of chickens, it was 25% aqueous solution, next 10% aqueous
solution in a seven-day cycle. It was applied by the E-turbo Mgta
sprayer, intended for the use in Polish agricultural farms, with a liquid
tank capacity of 10 litres and the droplet size and up to 50 micrometers.

The measurements of the test gases were performed in seven-day
cycles using the multi-gas Mulitgas II1.4 meter. The concentrations of
gases were measured in 9 uniformly tagged measurement points on three
different heights.

The applied formulation contained the starting materials, such as
lactic acid bacteria, photosynthetic bacteria, fermenting fungi, yeast, or-
ganic molasses from sugar cane, revitalized water, salt and mineral com-
plex. The maternal culture included the following bacteria: Bifidobacte-
rium Animals, Bifidobacterium bifidum, Bifidobacterium longum, Lac-
tobacillus acidophilus, Lactobacillus bulgaricus, Lactobacillus casei, Lac-
tobacillus delbrueckii, Lactobacillus plantarum, Lactococcus diacetylac-
tis, Lactococcus lactis, Streptococcus thermophilus, Bacillus subtilis var.
natto., Saccharomyces cerevisiae, Rhodopseudomonas palustris.
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Fig. 1. View of one of the production halls on the poultry farm
where the study was conducted

Rys. 1. Widok jednej z hal produkcyjnych na fermie drobiu,

w ktorej prowadzono badania

3. Study results

The study results were used to compare the mean concentration of
gases CO,, NH3, H,S obtained during eight production series in the con-
trol hall with the results achieved in the hall where the microbial additive
was used. Production cycles had different atmospheric conditions; there
were slight differences in the amount of broilers inserted and the duration
of the cycle associated with the market price of the livestock. The de-
tailed data is presented in Table 3.
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Fig. 2. Mean concentration of ammonia (NH;) obtained in eight series of tests

conducted in the control hall and the hall where the microbial additive was used
Rys. 2. Srednia zawarto$é¢ amoniaku (NHs) uzyskana w trakcie o$miu serii
badan w hali kontrolnej oraz w hali, w ktorej stosowano dodatek

mikrobiologiczny
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Fig. 3. Mean concentration of hydrogen sulphide (H,S) obtained in eight series
of tests conducted in the control hall and the hall where the microbial additive

was used

Rys. 3. Srednia zawarto$é¢ siarkowodoru (H,S) uzyskana w trakcie o$miu serii
badan w hali kontrolnej oraz w hali, w ktorej stosowano dodatek
mikrobiologiczny



424 Katarzyna Szwedziak, Zaneta Pruska, Kazimierz Wrotkowski

2000
1800
1600
1400
1200
1000
800
600
400
200

0 B
SERIES OF TESTS | 1 11 v A% Vi Vil VIl
WM CONTROL | 1887,5| 987,5 | 412,5 287 1020 | 583,25 [1035,57, 190,43

WEM 1712,5 950 325 250 749,88 | 437,38 | 976 166,71

CARBON DIOXIDE [ppm]

Fig. 4. Mean concentration of carbon dioxide (CO,) obtained in eight series
of tests conducted in the control hall and the hall where the microbial additive
was used

Rys. 4. Srednia zawartos¢ dwutlenku wegla (CO,) uzyskana w trakcie o$miu
serii badan w hali kontrolnej oraz w hali, w ktorej stosowano dodatek
mikrobiologiczny

Table 4. A mean decrease in the concentration of CO,, NH; and H,S [%],

in each research series, in the control hall and the hall where the microbial
additive with beneficial micro-organisms was used.

Tabela 4. Sredni spadek stezenia CO,, NH;, H,S [%], przypadajacy na
poszczegoblne serie badawcze w hali, w ktorej stosowano preparat zawierajacy
pozyteczne mikroorganizmy w poréwnaniu z halg kontrolng

Series The concentration The concentration | The concentration

of test difference NH; [%] difference H,S [%] | difference CO, [%]
I 19,50 47,62 9,27
II 16,09 37,50 3,80
111 16,40 -12,50 21,21
v 17,27 -50,00 13,04
A% 22,89 42,31 26,54
VI 13,85 -25,00 25,01
VII 3,01 10,53 5,75
VIII 12,98 46,15 12,46
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4. Discussion

The analysis of the mean concentration of ammonia (NH;3) and
carbon dioxide (CO,) conducted for both halls showed the reduced mean
concentration of these gases in all tested production cycles (Fig. 2),
(Fig. 4). The greatest difference in the concentration (NH3) and (CO,)
was reported in series V, where the mean outdoor temperature in this
cycle was 17,25°C. The mean concentration of hydrogen sulphide (H,S)
during eight series of tests varied. In series III, IV and VI, the concentra-
tions recorded in the hall, where the microbial additive was used, were
higher. In these cases, the difference was between 0.01 and 0.02 ppm was
within the normal range (EMEP/CORINAIR 2007). Hydrogen sulphide
emission is not primarily associated with avian fauna. Its higher concen-
tration is recorded and controlled in particular in calf and pig husbandry
(EMEP/CORINAIR 2007). The differences obtained in the measurement
results are related to atmospheric conditions prevailing outside the build-
ing affecting the intensification of mechanical ventilation work. Main-
taining an appropriate temperature adapted to the age of birds guarantees
safe and effective production. During summer heat, it is recommended to
increase ventilation velocity up to (1 m/s) (Jankowski 2012). Therefore,
during the tests performed, the air temperature and humidity in both halls
were in accordance with zoo hygienic requirements (Kolacz &
Dobrzanski 2006). However, changes in the intensification of work of
mechanical ventilation contributed to the effectiveness of the microbio-
logical additive. When analysing results, the changes can be observed in
the concentrations of the tested gases, depending on the season in which
the tests were performed and the temperatures characteristic for it. The
highest results were obtained in the autumn period, in the series V, where
the average temperature for the particular weeks of breeding was within
the range of 11-24°C. During this period, the hall using the microbiologi-
cal additive reduced the ammonia (NH3) content by 22.89% compared to
the control hall. However, the highest average percentage difference in
the content of carbon dioxide (CO,) was 26.54% and hydrogen sulphide
(H2S) 42.31%.
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5. Summary

The use of a microbiological additive can reduce the concentra-
tion of harmful gases at source during broiler production and their re-
duced emission to the environment.

The effectiveness of the additive depends on the temperature pre-
vailing outside the production building and the related intensification of
the mechanical ventilation work. The best results of using the selected
microbiological additive are obtained during moderate temperatures of
11-24°C.

Summing up the all results of mean concentrations of gases tested
in eight cycles, in the two 2 halls, under the same conditions, we can
conclude that in the hall where the microbial additive was used,
73.53 ppm less ammonia, about 6604.9 ppm less carbon dioxide and
0.26 ppm less hydrogen sulfide penetrated to the natural environment
than in the control hall.

Referring to odour nuisance and air pollution with offensive
odours and taking into account the thresholds at which test compounds,
such as ammonia (NH3) and hydrogen sulphide (H,S) can cause unpleas-
ant scents (ammonia 0.037 [ppm], hydrogen sulphide 0.00047 [ppm]),
it can be stated that the reduction of these gases could limit odour nui-
sance in the environment.
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Stosowanie dodatku mikrobiologicznego w produkcji
drobiarskiej jako metody ograniczenia emisji szkodliwych
gazow do Srodowiska

Streszczenie

Emisja szkodliwych gazéw z produkcji zwierzecej, w tym drobiarskie;j,
wzrasta ze wzgledu na zwielokrotnienie spozycia mi¢sa drobiowego na §wiecie.
Proces ten wiaze si¢ nieodtacznie z niekorzystnym oddziatywaniem gazéow na
srodowisko. Usuwanie mikrozanieczyszczen staje si¢ wiec wiodacym zadaniem
dla inzynierii Srodowiska.

Bioragc pod uwage emisje szkodliwych gazow, w artykule tym przepro-
wadzono analiz¢ stezen gazow w trakcie produkcji drobiu. Przedstawiono ste-
zenia amoniaku (NHj3), siarkowodoru (H,S) i dwutlenku wegla (CO,) oraz po-
kazano ich wptyw na $rodowisko oraz jako$¢ zycia cztowieka. Zwrocono uwa-
ge na narastajacy problem i poszukiwanie nowych rozwiazan, ktérych wdroze-
nie mogloby zapobiec procesom degradacji sSrodowiska naturalnego, do ktorego
przyczyniaja si¢ przede wszystkim gazy wytwarzane przez §rodowisko rolnicze
i produkcje zwierzecg (80%).

Aktualne dziatania redukcji gazéw powstatych u zrodta w trakcie pro-
dukcji zwierzgcej amoniaku (NH;),siarkowodoru (H,S), dwutlenku wegla (CO,)
skupiajg si¢ na utrzymaniu dobrostanu w pomieszczeniu inwentarskim.
W zwigzku z tym w artykule tym przedstawiono metode, w ktorej uzyto doda-
tek mikrobiologiczny w celu minimalizacji stezen szkodliwych gazow i ich
emisji do §rodowiska naturalnego.

Badania, w ktorych zastosowano nowa metode, przeprowadzono pod-
czas o$miu serii produkcyjnych na fermie drobiu znajdujacej si¢ na terenie wo-
jewddztwa Opolskiego. Ferma ta skladata si¢ z dwodch hal o takiej samej po-
wierzchni i takim samym systemie wentylacji mechanicznej wymuszone;j.
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W artykule szczegdlowo przedstawiono charakterystyke badanych cykli
produkcyjnych, w ktérych panowaly rézne warunki atmosferyczne (uwzgled-
niono $rednig dobowa temperatur¢ zewngtrzng). W poszczegbélnych cyklach
wystapity rowniez nieznaczne rdéznice w ilosci wstawianych brojlerow. W dtu-
gosci trwania cykli rowniez odnotowano nie wielkie réznice.

Oszacowano S$rednie st¢zenia amoniaku (NHj), siarkowodoru (H,S),
dwutlenku wegla (CO,), ktore uzyskano w poszczegdlnym cyklach produkcyj-
nych. Oszacowano rowniez réznice badanych gazéw [ppm] przypadajace na
poszczegdlne serie badawcze w hali, w ktorej stosowano preparat zawierajacy
pozyteczne mikroorganizmy i poréwnano z wynikami uzyskanymi w hali kon-
trolnej. W pracy zmierzono takze og6lny spadek stezen badanych gazow
w [ppm] z o$miu serii produkcyjnych, ktorych emisja okazala si¢ nizsza od
emisji uzyskanej w hali kontrolnej. Zwrocono uwage na zanieczyszczenia po-
wietrza atmosferycznego fetorami oraz na réwnolegla mozliwos¢ redukcji nie-
przyjemnych doznan zapachowych przez zastosowanie nowej metody z wyko-
rzystaniem dodatku mikrobiologicznego.

Przedstawione w artykule zagadnienia stanowia podstawe do dalszych
wnikliwych badan, ktére pomoga przyblizy¢ skuteczno$¢ dodatku mikrobiolo-
gicznego, stosowanego przy produkcji drobiarskiej oraz w innych produkcjach
zwigzanych z chowem inwentarza zywego, w celu ograniczenia emisji szkodli-
wych gazéw do srodowiska.

Abstract

The emission of harmful gases from livestock production, including
poultry, is growing due to the increasing consumption of poultry meat in the
world. This process is inherent to the adverse effects of gases on the environ-
ment. Thus, the removal of micro-pollutants becomes a leading task for envi-
ronmental engineering.

Taking into account the problem of harmful gases emission, the article
focused on the analysis of gas concentrations in production of the poultry.
The concentrations of ammonia (NH;), hydrogen sulfide (H,S) and carbon diox-
ide (CO,) were shown together with their impact on the environment and the
quality of human life. The attention was directed to this growing problem and the
search for new solutions the implementation of which could prevent environ-
mental degradation. This disadvantageous phenomenon is mainly due to the im-
pact of gases produced by the agricultural industry and animal production (80%).

Current activities, which are aimed at reducing greenhouse gases gener-
ated at source during the production of animals, such as ammonia (NHj3), hy-
drogen sulfide (H,S) and carbon dioxide (CO,), are focused on maintaining high
welfare in the livestock room. Therefore, this article presented a method in
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which the microbial additive was used to minimize the concentration of harmful
gases and emission to the natural environment.

The study, which used a new method, was carried out during eight se-
ries of production on the poultry farm located in the Opole province. The bat-
tery farm consisted of two halls of the same area and with the same forced me-
chanical ventilation system.

The article presents detail characteristics of the tested production cycles
conducted under different atmospheric conditions (taking into account mean daily
outdoor temperature). Individual cycles also slightly differed in terms of the num-
ber of inserted broilers. Small differences also related to the duration of cycles.

The study estimated the mean concentration of ammonia (NHj;), hydro-
gen sulfide (H,S) and carbon dioxide (CO,) obtained in each production cycle.
The test gases were also assessed in terms of differences [ppm] per individual
test series conducted in the control hall and the hall where the formulation con-
taining beneficial micro-organisms was used. The study also measured the
overall decline in the concentrations of the tested gases [ppm] in eight produc-
tion series. Their emission turned out to be lower than the amounts generated in
the control hall. The attention was directed to air pollution with offensive
odours and the parallel possibility of reducing unpleasant scents by applying the
new method using the microbial additive.

Stowa kluczowe:
dodatek mikrobiologiczny, produkcja drobiarska,
szkodliwe gazy — (NH3), (H,S), (CO,)

Keywords:
microbial additive, poultry production, harmful gases — (NH;), (H,S), (CO,)




<<
  /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 (None)
  /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 <>
    /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.)
    /POL <>
  >>
  /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 [600 600]
  /PageSize [481.890 680.315]
>> setpagedevice


