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Summary

The trial was conducted to evaluate the effect of a by-product of solid state fermentation (Synergen™ (SGN), Alltech Inc,
Nicholasville KY, USA) on broiler performance and health. One thousand two hundred and eighty male Ross 308 broilers
were used in a 42 day pen trial. The trial was designed as a 2 × 2 factorial, with two diet specifications (standard and refor-
mulated) plus or minus SGN (0 and 200 g/t, SGN replaced with commercial enzyme Ronozyme™ at 150 g/t) to give four
dietary treatments in total in a corn-soy based diet formulated to commercial standards. Birds fed the reduced energy diets had
significantly lower cumulative feed intakes at 42 d (P < 0.01) compared to those on the full specification standard diet. There
were no significant differences in broiler body weight due to treatments at any age. Significant improvements (P < 0.05) in
FCR, primarily due to SGN inclusion in the feed, were observed for all weekly reported data. There were no significant differ-
ences in either mortality or EPEF for any of the treatment diets. The present study indicates that SGN, a by-product of solid
state fermentation (SSF) can improve feed conversion of broilers fed a corn-soy diet.
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Introduction

To improve sustainability, poultry operations must work
towards improving feed digestibility and feed efficiency.
High diet digestibility not only enhances the amount of
absorbed nutrients and reduces nutrient excretion, but
will also reduce the flow of nutrients to the lower diges-
tive tract and impact the intestinal microflora. In particu-
lar, a decreased flow of undigested protein to the hind
gut has been shown to improve the gut environment
and to reduce the proliferation of potential pathogens
such as Clostridium perfringens (Drew et al., 2004).
Many different factors, such as diet composition

(NRC, 1994), quality of ingredients, processing and
enzyme inclusion, can affect diet digestibility. Grinding
(particle size) and thermal treatment are two key issues
in the feed manufacturing process that can impact nutri-
ent utilisation. Pelleting and other thermal treatments can

improve diet digestibility (Zelenka, 2003; Ferket et al.,
2002). Particle size and overall feed structure is another
factor to consider (Amerah et al., 2007), as research has
shown beneficial effects of whole wheat feeding on diet
digestibility and production efficiency in broilers. The
use of whole wheat has been demonstrated to increase
gizzard weight, and feeding 10% to 20% whole wheat
can increase ME and amino acid digestibility (Biggs
and Parsons, 2009). In the last twenty years or so,
much effort has been made to improve the nutritive
value of feedstuffs by using exogenous enzymes.
Numerous authors have established that, through
enzyme addition, the performances can be improved by
up to 10% (Cowieson et al., 2000), whereas in some
studies no positive effect was reported (McNab and
Bernard, 1997; Perić et al., 2002). The effect of enzymes
depends on the composition and quality of the feed,
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dosing rate and type of enzyme, as well as environmental
conditions (Acamovic, 2001; Lukić et al., 2002). Some
researchers indicate that greater effects can be realised
with a combination of two or more enzymes (Chesson,
2001; Kim et al., 2005). Microbial phytase is commonly
added to feed in order to improve P digestibility and util-
isation, reducing P excretion into the environment
(Angel et al., 2006; Leytem et al., 2008). Moreover,
some researchers have reported positive effects of
microbial phytase on the nutritional value of plant-based
diets, by enhancing protein digestibility and improving
digestive health and immunity (Kies et al., 2001; Choct,
2006). Furthermore, other technical feed additives
which influence the intestinal microflora have been
shown to improve diet digestibility. The benefits seem
more pronounced in situations with some microbial
challenge.
Synergen™ (SGN; Alltech Inc, Nicholasville KY,

USA) offers a novel approach to improve diet digestibil-
ity and bird performance. It is a by-product of a process
known as ‘Solid State Fermentation’ (SSF) using
Aspergillus niger that contains residual enzyme activity
(registered in the EU under regulation 767/2009 in the
Catalogue of Feed Materials). The SSF process involves
the selection of specific strains of naturally occurring
fungi which have the ability to modify the nutrient pro-
files in a wide range of feed by-products, including corn-
cob, wheat bran, soybean meal and palm kernel meal.
These products can then be used in diet reformulation
as digestive enhancers. SGN allows for a more flexible
approach to feed formulation through the inclusion of

by-products or by decreasing the nutrient constraints in
the diet (Murphy et al., 2009). Currently only few publi-
cations exist regarding the use and benefits of SGN in
poultry diets. However, the available reports have
shown significant improvements in performance through
increases in weight gain and egg production and better
feed conversion ratio (Murphy et al., 2009; Nollet et al.,
2011 and Peric et al., 2013). This study was undertaken
to evaluate the effect of a by-product of SSF on broiler
performance and health.

Materials and methods

One thousand two hundred and eighty male Ross 308
broilers from one breeder flock were used in a 42 day
feeding study. The birds were split into four treatment
groups and housed from day old in floor pens measuring
2.6 m2; to give eight replicate pens of 40 broilers per
treatment. Pens were deep littered with chopped wheat
straw, and feed and water were supplied ad libitum. The
trial was designed as a 2 × 2 factorial, with two diet
specifications (standard and reformulated) plus or
minus SGN (0 and 200 g/t) to give four dietary treat-
ments in total. The four treatments used in the study
were as follows: diet 1: Basal control diet, with Ca and
available P reduced by 0.1% plus 200 g/t SGN; diet 2:
as for diet 1 but using a commercial phytase (Ronozyme
NP DSM) at a dose of 150 g/t; diet 3: reformulated diet
(as for diet 1 but with 75 kcal reduction in ME) plus
200 g/t SGN; diet 4: as for diet 3 but with a commercial
phytase (Ronozyme NP DSM) at a dose of 150 g/t

Table 1. Feed composition and nutrient specifications

Standard specification Reduced specification

Starter Grower Finisher Starter Grower Finisher

Ingredients (%)
Corn 49.32 54.38 60.38 50.85 55.91 61.90

Soybean meal (44% CP) 23.04 13.97 9.45 27.61 18.54 14.03

Full fat soya 23.18 27.68 26.47 17.05 21.56 20.35

Monocalcium phosphate 1.17 0.99 0.92 1.18 1.01 0.94

Limestone 1.60 1.33 1.27 1.60 1.32 1.27

Salt 0.35 0.35 0.36 0.35 0.35 0.35

DL-Methionine 0.17 0.11 0.15 0.18 0.12 0.15

L-Lysine 0.17 0.19 – 0.17 0.19 –
Premix 1.00 1.00 1.00 1.00 1.00 1.00

Chemical composition
Crude protein (%) 23.00 21.00 19.00 23.00 21.00 19.00

ME (MJ/kg) 12.65 13.20 13.40 12.34 12.89 13.09

Lysine (%) 1.43 1.24 1.01 1.43 1.24 1.01

Meth + Cys (%) 0.92 0.88 0.80 0.92 0.88 0.80

Calcium 0.95 0.80 0.75 0.95 0.80 0.75

Total P 0.66 0.61 0.57 0.67 0.61 0.58

Available P 0.42 0.37 0.34 0.42 0.37 0.34
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instead of SGN. Broilers were fed three phases of diets,
starter from 0-14 d, grower from 15-35 d, and finisher
36-42 d. The basal diets for all three phases were corn-soy
based and formulated to commercial standards to meet
current NRC recommendations (NRC, 1994; Table 1).
Body weights per pen were measured and recorded on

days 1, 14, 21, 28 and 35. On day 42 (the end of the trial)
birds were weighed individually. Feed intakes were
recorded and feed conversion ratios calculated weekly
as well as for the overall trial period. FCR was calculated
from the feed intake and weight gain data both weekly
and over the whole trial period. Mortality and culling
was recorded on a daily basis, and all performance
parameters were used to calculate the European
Production Efficiency Factor (EPEF) according to the
equation:

Body weight (g)× survival rate(%)× 10
FCR × duration of trial (days)

All procedures were conducted according to ethical norms
proposed by the European Convention for the Protection of
Vertebrate Animals Used for Experimental and Other
Scientific Purposes, confirmed by Serbian authorities
(Službeni glasnik RS-Medjunarodni ugovori, 1/2010).
Data were analysed by ANOVA using the GLM pro-

cedure and means separated by Duncans post hoc test

using StatSoft computer package (STATISTICA 10,
2011), using 5% confidence limits, with pen as the exper-
imental unit.

Results

Birds fed the reduced energy diets had significantly lower
cumulative feed intakes at 28 d (P < 0.05) and 42 d (P <
0.01) compared to those on the full specification stan-
dard diet (Table 2). There was a significant impact of
feeding SGN at 21 d (P < 0.05), 28 d (P < 0.05) and
42 d (P < 0.01), whereby the commercial phytase-fed
birds had higher intakes. However, no significant inter-
actions were observed between the two factorial
treatments.
There were no significant differences due to treatments

at any age for broiler body weight (Table 3). However
there was a strong trend (P = 0.063) for a reduction in
body weight at 21 d for birds fed the reduced energy
diets, irrespective of SGN or Ronozyme use.
Significant improvements (P < 0.05) in FCR, primarily

due to SGN inclusion in the feed, were observed for all
weekly reported data, excluding d 14 (Table 4). This was
strongly significant after 21 d (P < 0.01). At 42 d, there
was a significant impact observed due to feed specification,
with birds fed the reduced energy diet having better FCRs

Table 2. Cumulative weekly feed consumption for broilers fed either a standard or reduced specification diet with two types of commercial digestive

enhancers

Aged

Standard specification

diet Reduced specification
SEM

P value

SGN Phytase SGN Phytase Feed Digestive Enhancer F × DE

7 176 184 184 182 0.002 0.468 0.436 0.254

14 548 555 546 549 0.004 0.625 0.479 0.803

21 1237 1260 1222 1253 0.006 0.403 0.045 0.772

28 2200 2249 2174 2228 0.011 0.046 0.032 0.925

35 3496 3521 3417 3517 0.019 0.340 0.546 0.622

42 4927a 5028b 4838c 4939ac 0.019 <0.01 <0.01 0.756

a-c Values within the rows with no common superscript are significantly different (P < 0.05)

Table 3. Body weights of broilers fed a standard or reduced energy diet supplemented with two types of commercial digestive enhancer

Aged

Standard specification

diet Reduced specification
SEM

P value

SGN Phytase SGN Phytase Feed Digestive Enhancer F × DE

1 42.7 42.7 43.1 43.1 – – – –
7 201 198 201 199 0.927 0.717 0.184 0.717

14 430 423 423 422 2.718 0.559 0.457 0.612

21 921 912 898 903 4.231 0.063 0.781 0.431

28 1481 1476 1467 1466 7.033 0.428 0.856 0.860

35 2133 2125 2113 2102 8.650 0.229 0.594 0.937

42 2845 2810 2813 2804 9.082 0.297 0.239 0.477
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compared to those on the standard formulation (P = 0.007).
No interactions were observed between treatments.
There were no significant differences in either mortality

or EPEF for any of the treatment diets. Mortality was
below 6% throughout the trial (Table 5) and the best
numeric EPEF was observed for the birds fed the
reduced energy diet containing SGN.

Discussion

The trial compared both the impact of reduced dietary
specification and the potential benefits of feeding either
an SSF-type digestive enhancer (SGN) or a commercial
phytase. The data showed that, compared with the birds
fed the full specification diets, the birds fed the reduced
energy diets had significantly lower cumulative feed
intakes at 28 d and 42 d and showed a strong trend for
decreased bodyweight at 21 days, regardless of the diges-
tive enhancer included. Birds did not compensate for the
lower energy concentration with a higher intake in order
to maintain a constant energy intake. This is in contrast
with trials by Leeson et al. (1996), which provided diets
with different energy concentrations, it was reported
that a constant energy intake was maintained with no
effect on bird weights. In their experiment, reducing the
energy level of the diet resulted in reduced carcass fatness.
Carcass composition was not analysed in the present trial.
At 42d a significant impact of feed specification was
observed, whereby the birds fed the reduced energy diet
had higher FCRs compared to those on the standard
diets.

SGN inclusion led to a significant improvement in feed
conversion ratio. This is in agreement with data from
Nollet et al. (2011), who reported improved FCR in broi-
lers feed a wheat based diet with SGN supplementation.
However, in their trial the effect was less consistent and
influenced by the variety of wheat in the diet. Peric et al.,
(2013) has reported improved FCR in laying hens feed
SGN where the main ingredients of the diet were corn
and soy, similar to the present study.

Conclusion

SGN shows considerable potential to improve FCR in
broilers, and this study confirmed the findings of
other trials, whereby SGN improved FCR in growing
chickens. However, further research is needed, to eluci-
date the mechanisms involved and to more profoundly
understand potential interactions with dietary ingredi-
ents and overall diet composition. In addition potential
effects on carcass composition should be evaluated in
detail.

Acknowledgments

This work was supported in part by the Ministry of
Science of the Republic of Serbia (Project No. 031033).

Declaration of Interest

None

References

Acamovic T. (2001) Enzymes for poultry. World’s Poultry Science Journal,
57: 225–242.

Amerah A.M., Ravindran V., Lentle R.G. & Thomas D.G. (2007)
Feed particle size: Implications on the digestion and performance of
poultry. World’s Poultry Science Journal, 63: 439–455.

Angel R., Saylor W.W., Mitchell A.D., Powers W. & Applegate T.J.

(2006)Effect ofdietary phosphorus, phytase, and25-hydroxycholecalciferol
on broiler chicken bone mineralization, litter phosphorus, and processing
yields. Poultry Science, 85: 1200–1211.

Table 4. Feed conversion ratio of broilers fed either standard or reduced specification diets supplemented with two forms of digestive enhancer

Aged
Standard specification diet Reduced specification

SEM
P value

SYN Phytase SYN Phytase Feed Digestive Enhancer F × DE

7 1.10 ± 0.07a 1.18 ± 0.05b 1.15 ± 0.04ab 1.16 ± 0.05b 0.011 0.386 0.032 0.112

14 1.26 ± 0.06 1.31 ± 0.03 1.28 ± 0.05 1.29 ± 0.04 0.008 0.953 0.100 0.343

21 1.34 ± 0.01A 1.38 ± 0.02BC 1.36 ± 0.02AB 1.39 ± 0.02C 0.005 0.125 <0.01 0.463

28 1.47 ± 0.02AB 1.52 ± 0.03C 1.46 ± 0.02A 1.50 ± 0.04BC 0.007 0.215 <0.01 0.649

35 1.61 ± 0.04ab 1.64 ± 0.03ab 1.61 ± 0.03a 1.65 ± 0.03b 0.006 0.965 <0.01 0.786

42 1.73 ± 0.01ab 1.79 ± 0.04c 1.71 ± 0.03a 1.75 ± 0.04b 0.007 0.007 <0.01 0.401

a-b Values within the rows with no common superscript are significantly different (P < 0.05)
A-C Values within the rows with no common superscript are significantly different (P < 0.01)

Table 5. Mortality rate and European Production Efficiency Factor

Parameters

Standard

specification diet

Reduced

specification diet

SGN Phytase SGN Phytase

Mortality and culls, % 5.8 5.2 4.3 5.2

EPEF 369 354 375 362

Jo
ur
na
lo

f
A
pp
lie
d
A
ni
m
al
N
ut
ri
tio

n
L. Peric and P. Spring4

https:/www.cambridge.org/core/terms. https://doi.org/10.1017/jan.2013.13
Downloaded from https:/www.cambridge.org/core. University of Basel Library, on 30 May 2017 at 13:49:49, subject to the Cambridge Core terms of use, available at

https:/www.cambridge.org/core/terms
https://doi.org/10.1017/jan.2013.13
https:/www.cambridge.org/core


Biggs P. & Parsons C.M. (2009) The effects of whole grains on nutrient
digestibilities, growth performance, and cecal short-chain fatty acid
concentrations in young chicks fed ground corn-soybean meal diets.
Poultry Science, 88: 1893–1905.

Chesson A. (2001) Non-starch poly-saccharide degrading enzymes in
poultry diets. Influence of ingredients on selection of activities.
World’s Poultry Science Journal, 57: 251–263.

Choct M. (2006) Enzymes for the feed industry, past, present and future.
World’s Poultry Science Journal, 62: 5–15.

Cowieson A.J., Acamovic T. & Bedford M.R. (2000) Enzyme sup-
plementation of diets containing Camelina sativa meal for poultry.
British Poultry Science, 41: 689–690.

Drew M.D., Syed N.A., Goldade B.G., Laarveld B. & van Kessel

A.G. (2004) Effects of dietary protein source and level on intestinal
populations of Clostridium perfringens in broiler chickens. Poultry
Science, 83: 414–420.

Ferket P.R., van Heugten E., van Kempen T.A.T.G. & Angel R.

(2002) Nutritional strategies to reduce environmental emissions
from nonruminants. Journal of Animal Science, 80: E168–E182.

Kies A.K., van Hemert K.H.F. & Sauer W.C. (2001) Effect of phytase
on protein and amino acid digestibility and energy utilisation. World’s
Poultry Science Journal, 57: 109–126.

Kim J. C., Simmins P.H.,MullanB. P.&Pluske J. R. (2005) The diges-
tible energy value of wheat for pigs, with special reference to the post-
weaned animal. Animal Feed Science and Technology, 122: 257–287.

Leeson S., Caston L. & Summers J.D. (1996) Broiler response to diet
energy. Poultry Science, 75: 529–35.

Leytem A.B., Willing B.P. & Thacker P.A. (2008) Phytate utilization
and phosphorus excretion by broiler chickens fed diets containing cer-
eal grains varying in phytate and phytase content. Animal Feed Science
and Technology, 146: 160–168.

Lukić M., Sinovec Z., Pavlovski Z., Cmiljanić R. & Spasojević I.

(2002) Effect of microbial phytase in nutrition of broilers on
production performance and carcass quality. Proceedings of the
European Poultry Conference, Bremen, Archiv für Geflugelkunde, Band, 66:
138.

Mcnab J.M. & Bernard K. (1997) The effect of proteases (Vegpro) on
the true metabolisable energy (TMEn) and true digestibility of amino
acids in soybean meal. Poultry Science, 76: 133 (Abst.).

Murphy R., Sartowska K., Perić L., Milošević N. & Đukić-stojčić
M. (2009) The effect of a solid state fermentation technology product
on the economics of egg production. Proceedings of the 17th
European Symposium on Poultry Nutrition, Edinburgh, 298.

Nollet L., Spring P. & Goddeeris B. (2011) The effect of Synergen on
the performance of broilers fed reformulated diets based on two var-
ieties of wheat. Proceedings of the 18th European Symposium on Poultry
Nutrition, Izmir, 80.

NRC (1994) National Research Council of the National Academies. Nutrient
Requirements of Poultry. 9th Edn. The National Academies Press,
Washington DC, USA, 1994.

Perić L., Kovčin S., Stanaćev V. & Milošević N. (2002) Effect of
enzymes on broiler chick performance. Buletinul USAMV, 57: 245–
249.

Perić L., Spring P., Đukić Stojčić M., Bjedov S., Milošević N. &

Rodić V. (2013) The effect of Synergen on layer performance and
egg quality when included in corn based diets. Proceedings of the 19th
European Symposium on Poultry Nutrition, Potsdam, 160.

STATISTICA 10 (2011) StatSoft Incorporated, 2300 East 14th Street, Tulsa,
OK74104, USA.

Zelenka J. (2003) Effect of pelleting on digestibility and metabolisable
energy values of poultry diet. Czech Journal of Animal Science, 48:
239–242.

Jo
ur
na
lo

f
A
pp
lie
d
A
ni
m
al
N
ut
ri
tio

n
Effect of Synergen on broilers 5

https:/www.cambridge.org/core/terms. https://doi.org/10.1017/jan.2013.13
Downloaded from https:/www.cambridge.org/core. University of Basel Library, on 30 May 2017 at 13:49:49, subject to the Cambridge Core terms of use, available at

https:/www.cambridge.org/core/terms
https://doi.org/10.1017/jan.2013.13
https:/www.cambridge.org/core

	Effect of a by-product of solid state fermentation (Synergen™) on broiler performance
	Introduction
	Materials and methods
	Results
	Discussion
	Conclusion
	Declaration of Interest
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /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 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /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 150
  /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 400
  /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 <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /SUO <>
    /SVE <>
    /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


