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FOREWORD

Onthebehalf of the Organising Committee, it is a greaaplee and honour
for us to wel clotenatioabPoultry Eciencé @ongtesse i
of WPSA Tur ki ssh Branchd62018

This congress will provide a platform for the exchange of new ideas,
information ando build up andto strength professionaglationsips.

We would like to express our sincere gratitude to the esteemed scientists
who have made this congress more meaningful with their presentations and
to the sponsors who made this congress possible.

We want t o t hank al | t her Hamlgmire s en't
University, Department of Animal Production and Techn@ggraculty of
Agricultural Science and Technoleg for their priceless help in the
organisation of the congress.

There are850 scientists from 14 countries participgtin the congrss.

This is also the first time that ware invitingstudents tdhe congress. We
hope thait will be an unforgettable experience for them.

We wish you all an enjoyable and productive tiduging thecongress and a
wonderful stay in this amazing wondend right in the centre of Turkey,
Cappadocia.

Prof . Dr . Ah me Prof . Dr . R¢ v e
Head of the Congress President of WPSA Turkish Branc
Organising Committee
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Egg industry in Turkey: From production to consumption

Sezen ¥zkan

Ege University, Faculty of Agricultur® e par t ment of Ani maurkeySci ence
Abstract

The egg and poultry meat production has increased continuously during the
last decade and this increase will continue during the next decades due to
increase in global demand for animal food. €gg production market is one

of the fastest growing animal food markets in the livestock sector and
Turkish egg industry will take part in this global trend. Indeed, Turkish egg
industry had a tremendous shift in both production and exportation during
thelast decade. Estimated number of eggs produced in Turkey reached to 20
254 million in 2017 with a 140 % increase as compared with the year of
2006. A total of 5 997 million eggs (29% of production) were exported. As
global egg market keeps growing with amcreased demand for egg
products, a similar trend is expected in Turkey. There is still a large
opportunity to increase annual per capita egg consumption in Turkey which
has reached to 214 in 2017. Despite the many of challenges, a strategic
approach to @g production including increased variability of products,
investment for processing technology, incorporation with precise farming
methods for sustainability will support this positive trend of egg production
and consumption. The aim of this paper is tdlioe the challenges and
opportunities faced by egg industry from production to consumption in
Turkey.

Key WordsEE g g , Kndustry, Production, Cons

Introduction

There is a global increase in the demand for animal originated food as the
population gows. It is estimated that animal protein demand will increase
40% by 2030 (Mulder, 2017). Within livestock, egg production sector offers
a global market opportunity. Because egg is an exceptional source of protein
in human nutrition all over the world witaffordable price. Expected growth

in global demand for egg between 2€A®5 has been estimated as 50%
(IEC, 2015). However, there is also a big change in egg producing areas.
International Egg Commission (IEC) reported that highest growth rate in
laying hen stocks have been occurred in the least developed countries
(LLDC) and newly industrialized countries (NIC) during the last two
decades (IEC 2016). From 1993 to 2013, the contribution of LLDC and NIC
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to the laying hen population increased by 3.1 % &0d %, respectively.
However, old industrialized countries (OIC) lost sharely6%.

Turkey has been included in NIC and economic predictions show that global
economic ranking will change by 2050 and Turkey will be one of the most
powerful economies (Bsiness insiders UK, 2017). Although
industrialization started to emerge only in the nineties, Turkish egg industry
grew fast and had tremendous shift in both production and exportation
during the last decade. This presentation will have an outlook fddshur
egg industry.

Outlook, Challenges, and Opportunities

Estimated number of eggs produced in Turkey reached to 20 254 million in

2017 (Figure 1) with a 140 % édrease as compared with the year of 2006

( YUMBKR, 2017) . The number of eggs
and egg consumption per capita has reached to 214. This gives a self
sufficiency rate of 130%, approximately.

Eggs number (million)
25000

20000
15000

10000
5000 I

Figurel. Egg production in Turkey from 2006 to 2017.

Turkish egg industry has become one of the fastest growing ones in the
world and the growth rate of Turkish egg production as compared with
leading egg producer countries is presented in Figure 2.

0
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Change in egg production (%) from 2000

Indonesia I
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Russian F. I
Japan 1
Mexico I
India

Figurelzlf bhange % in egg production of main producers from 2000 to 2016
(calculated from FAOSTAT database).

As a result of high growth rate in egg production and-sdificiency,
Turkey became one of the main exporters in the dvdfigure 3 presents
values of main export countries in the years 2012 and 2016. The trend of egg
exportation in Turkey between 2006 and 2017 can be viewed by Figure 4.
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Figure 3. Export values ($) of main exporters in they@812 and 2016.
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Figure 4. Egg export values of Turkish egg industry between 2006 and 2017
(Source: YUMBKR, 2017).

The main issues affecting productivity in egg production are as following:
-the access to cheap and quality grains,

-increased efficiency of breeders araddheries,

-better management in the laying hen farms with the aid of precise
technology,

-and, packaging and processing technology as related with shelf life.

Turkish egg industry faces many challenges from production to consumption
and many of them arcommon to global egg industry. For example, the
control of disease outbreaks with special emphasis on HPAI and feed prices
are the most important threats to the global egg industry. Because poultry
sector largely relays on importation of feed grains ctimlenge with access

to quality feed ingredients and volatility of feed prices are more vital to
Turkish egg industry.

There is a growing consumer concern on the egg industry. Consumer
concerns on food safety such as pesticide residue, environmepéat iend
animal welfare related issues are important drives on egg industry.
Sustainability of egg industry is related to the economic, social, and
environmental impact of production systems (Mench et al.,, 2016). In the
developed countries or OIC, sustditdy and consumer concerns and
preferences have a significant economic impact on the egg industry.
European Union banned conventional cages in 2012 and USA will do so by

8
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2025. As commonly known, moving away from conventional cages to
enriched cages andirther transition to cage free production systems are
important challenges for the egg industry. The Turkish egg industry should
also participate in global discussions and develop solutions accordingly.

Global trade has significant impact on egg marké&tgkish egg industry
faces challenge of competition with the other egg industries growing fast. To
increase export market share, egg industry should not rely only on shell egg
but further processed/value added products would offer to expand potential
newmarkets.

Conclusion
Turkish egg industry has potential to sustain a stable growth. Following
approaches would possibly be the key to increase the strength of the
industry:
-offering variability of products from different production systems
such as barrifee range, and organic;
-promoting not only shell egg but also egg products to increase
domestic consumption and expand potential new markets for export;
-incorporating technology with precise farming methods to improve
sustainability;
-investment on resarch, development, and innovation for
competitiveness.
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ABSTRACT
The present control programs of coccidiosis in poultry will include their
advantages and disadvantages, based on literature from different parts of the
world. The evaluation of the presenbccidiosis control programs will
include controls by house management, vaccines, and by the most common
coccidiostat approach. A global data, accomplished in nine countries, aimed
at replacement of synthetic poultry coccidiostats by an invented
comprehasive dual approach of decontaminating poultry barns by a Wide
Spectrum Disinfectant (WSD) and intermittent supplementation of drinking
water with an emulsion of natural Essential Oil Blend in Water Extract
(EOBWE) of plants. The first six trials were cduded in isolation unit
facilities and laboratories and the other four were field trials. The first six
trials had different objectives including, studying the protection against
coccidiosis by intermittent or continuous administration of EOBWE in
drinking water against controlled challenge by sporulated oocyctes of
Eimeria spp., administered intesophageally or through contaminated
floors. Another two objectives studied the effect of different concentrations
of EOBWE and WSD on lysis of Eimeria oocyctés.fourth objective
compared the control of coccidiosis in broilers by the invented dual approach
of applying WSD and EOBWE versus the application of classical
disinfectants and synthetic coccidiostats. The four field trials compared the
dual interventiorby classical disinfectants and synthetic coccidiostats versus
the invented intervention by WSD and EOBWE against controlled floor
contaminategthallenge of broilers by equivalent number of sporulated
oocysts of 8 Eimeria spp. The second and third triald tie same
comparison but against field challenge of broilers by Eimeria spp. The fourth
trial compared the impact of synthetic coccidiostat alone versus concurrent
administration of both the synthetic coccidiostat and the EOBWE on
protection of broilers gainst field challenge by Eimeria spp. The compiled
data of this global research led to comprehensive control of poultry
coccidiosis, by significant reduction of oocyctes output and its associated
lesions, and consistent improvement of the chicken perfurena

10



SESSION2
NUTRITI ON-I

INVITED PRESENTATIONS

11



I nternati onal Poultry Science Congress o0f

Global Poultry Feed Production: Natural Resources and Future

Mur at 1 k¢ Karakuk

Te¢rkiyembir (Tegrkiyeetyienmm EmemayBuel Vamé biizbod
Cad.) Malk-I1NMo: 38/ 7 Dikmen ¢ankaya ANK

Introduction

The global demand for animal proteins has seen significant increase due to
growing population, improved incomes and urbanization. Global meat
production has reached 317 million tons in 2016; while pig raedtsheep
meat production evidently declined, poultry and bovine meat production
expanded. In terms of consumer preference poultry meat, in particular
broiler meat, has been placed on the'top.

Poultry meat consumption is increasing globally for this mafferdable
animal protein source compared to red meats. Low production costs and
affordable product prices contributed poultry meat to be preferred by both
producers and consumers.

Global broiler meat production is expected to reach 91.3 million tons with
the 1% growth in 2018, due to the increasing production particularly in
USA, Brazil, India and EU. Increasing imports in USA and Brazil, consistent
growth to meet local demand in EU and India are the primary drivers of
global development in meat productiomBroiler meat production is
forecasted to increase by %7 in 2018 in China, which is the seventh large
country importing poultry medt.

Table 1. 20132018 Broiler meat production in certain countries (mmt)

2013 2014 2015 2016 2017
USA 17.0 17.3 18.0 183 18.6
Brazil 13.3 12.7 13.1 12.9 13.3
EU 10.1 10.1 10.9 11.5 11.7
China 13.4 13.0 13.4 12.3 11.6
India 3.5 3.7 3.9 4.2 4.4
Russia 3.0 3.3 3.6 3.7 3.8
Mexico 2.9 3.0 3.2 3.3 34
Argentina 2.0 2.0 2.1 2.1 2.1
Thailand 15 1.6 1.7 1.8 1.9
Turkey 1.8 1.9 1.9 1.9 2.0
Malaysia 15 1.6 1.6 1.7 1.7
Others 15.6 16.2 15.7 15.5 15.7
Global 84.4 86.8 89.1 89.1 90.2

2USDA, October 2017
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Sustainability of both raw material and poultry feed supply is very essential
to support the growth of global poultryeat production. By the effect of

Asia regionsdé development, parall el

meat also an expansion is expected in next years.

Global feed sector

Parallel to growth in poultry meat consumption poultry feed sector also has
sea a development. While egg and poultry meat production increased by
2%, broiler feed and layer feed production developed by 3% and 1 %
respectively.

Over the last five years, the global feed industry has seen 1.07 billion tons
with a total growth of 13%, hich translates to an average growth of 2.49%
per annum. In 2017, 143.8 million tons of layer feed and 296.2 million tons
of broiler feed has been produced, especially broiler feed constitutes the
largest part of total feed production. The share of braitet layer feeds was
41% in global feed productich.

Table 2. The amount and share of feed species produced in 2017

Species Production (mmt) Share in total production (%
Aqua 37.4 4
Beef 79.4 7
Dairy 121.7 11
Pig 292.6 27
Layer 143.8 13
Broiler 296.2 28
Pet 28.1 3
Equine 8.1 1
Other 6.3 6
Global 1070

“Alltech Global Feed Survey, 2018

China, USA, Brazil, Russia, Mexico, India and Spain can be viewed as the
largest compound feed producing countries. In 2017, these top seven
countries produceB0% of aggregate compound feed, 58% of global broiler
feed and 47 % of global layer feed. The results demonstrate how significant
these top seven countries in the overall feed business.

The comparison of feed species shows that the poultry feed has &Eragest

in the global compound feed production. Broiler and layer feeds more
prominent among all poultry feeds. Broiler and layer feeds constituted
respectively 28% and 13% of total compound feed in 2017. Total poultry
feed was consisted of 63% broiler fe&1%layer feed and 6% of other
poultry feeds’

Table 3. Change in poultry feed production in the world, in 2017 in comparison with 2016
13
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Layer Feed Broiler Feed
Region Change | Region Change
Africa %11 Africa %10
Asia-Pacific -%3 Asia-Pacific %1
Europe %3 Europe %7
Latin America %3 Latin America %2
Middle East - %5 Middle East %1
North America %4 North America %2
Global %0,3 Global %3

*Alltech Global Feed Survey, 2018

Although broiler feed production increased in all regions compared to last
year, Africa regions has shown the fastest growth in broiler feed production
with 10% increase, followed by Europe with 7% increase. Layer feeds also
showed an increase in most areas, again Africa has the largest growth with
11% preceding North America with 4%nprovement. The Asi®acific

region has the greatest share of 44% in layer feed the production.

Although Africa has been one of the fastest growing feed markets in last five
vear s, it di dnot keep this trend as
its nearly 30% growth in five years, Africa seems to be exceed the global
growth average which is estimated as 13.1%. Egypt, Uganda, Mozambique
and Morocco has added a tot al 1.3 mi
feed productior.

North America, Latin Amdca and Europe also made progress in layer feed
production. While Russian broiler feed production also increased by 3%,
Ukraine, Romania, the United Kingdom and Belgium also contributed the
growth of the sector in Europ€hina, which is known as the leadof

global compound feed sector since 2011, has seen a small decline in total
production. However 11 % and 5% decrease has been reported in broiler and
layer feed industries. Russia which is one of the significant agricultural
producers and getting moself-sufficient in compound feed production, has

seen a growth in al/l feed speci es. /
layer and broiler feed production has reached 4.7 and 11 million tons
respectively.

In India poultry feed production also increasedhile layer feed production
reached 10.1 million tons with a growth of 5%, broiler feed production
reported as 12.3 million tons with a 12% growth.

Compound Feed Prices

Feed sector costs can change depending on region and raw materials which
are usedn feed manufacturing. Access to the raw material source and
markets, appropriate infrastructure, land price, labor and transport issues
being important determinants of feed industry costs.

14
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In 2017, gl obal average feedagmali ces

decrease in layer and broiler feeds.

Table 4. Regional average costs of layer and broiler feeds, 2017

Layer Feed Broiler Feed
Africa 470 $ 565 $
Asia-Pacific 401 $ 468 $
Europe 305 % 353 %
Latin America 370 % 414 $
Middle East 408 $ 498 $
North America 253 $ 282 %

“Alltech Global Feed Survey, 2018

Table 5. Global feed prices, 2017

Layer Feed Broiler Feed
Global Average 363 $ 418%
Change (%) -% 1.7 -% 14
Highest feed cost Algeria-660% Cameroon 753$%
Lowest feed cost Moldova 180 $ Slovakia-172%

*Alltech Global Feed Survey, 2018

The highest poultry feed costs were seen in Africa and Middle East regions,
while North America and Europe was the regions where the lowest feed
costs occurred in 2017.

Global average cost of layer feedsteeen as 363$ declining by 1.7% while
global production of layer feed increased by 1%. The average cost of broiler

feed used in finisher diets decreased by 14%, resulted average cost as 418 $

while global production of broiler feed increased by 3%.

Raw Materials for Poultry Feeds and Alternative Resources

International trade of feed materials determines the dynamics of feed sector.
Global production and trade of these products affects significantly the
production and costs of poultry feeds thereby irgomal competition in
broiler productior.

Grains, oil seeds and oil seed meals, in particular corn, wheat, soybean,
sunflower seed and meals, are used in high amounts in poultry diets.

Table 6. Global wheat situation (mmt)

2013 2014 2015 2016 2017
Production 715.1 728.2 735.3 750.4 755.2
Consumption 698.0 705.2 711.6 739.4 742.1
Ending stocks 195.0 218.0 241.7 252.7 268.4

Trade (Import/Export)  162.5 162.0 172.0 182.3 183.8

®USDA, January, 2018
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Global wheat production is estimated to be 755.dianiltons in 2017 and
183.8 million tons of this amount is subjected to international trade. In recent
years, the Black Sea region (Russia, Ukraine, and Kazakhstan) has become
an important player that can compete with traditional producers such as
Australia, Canada, USA and EU in wheat production with its low price and
location advantage. This competition has affected all major producers in the
global market. It is expected that the Black Sea Region will be the largest
supplier of wheat in 2017/18 period.

Table 7. Global corn situation (mmt)

2013 2014 2015 2016 2017
Production 996.2 1023.4 973.5 1076.0 1044.8
Consumption 954.8 987.9 968.2 1062.2 1068.0
Ending Stocks 174.3 209.7 215.0 228.8 204.1
Trade (ImportExport) 130.1 128.4 144.9 141.7 151.4

®USDA, January, 2018

Global corn production is estimated to be 1.05 billion tons, and 151 million

of this amount is subjected to international Trade. USA (370 mmt), China
(216 mmt) and Brazil (95 mmt) has been top three countries in the world in
terms of corrproduction.

Global oilseed production has been 580 million tons in 2017. In terms of
oilseed trade, the largest exporters were USA and Brazil, while the largest
importer was China in 2017. In the same period USA oilseed exports
decr eased sdghamoaent®praductioh.6s hi

Table 8. Global soybean situation (mmt)

2013 2014 2015 2016 2017
Production 282.8 320.0 313.8 351.3 348.5
Ending Stocks 62.4 77.8 78.0 96.5 98.3
Imports 113.1 124.4 133.3 144.2 150.4
Exports 112.7 126.2 132.6 147.3 152.5

"USDA, January 2017

Table 9. Global soybean meal situation (mmt)

2013 2014 2015 2016 2017
Production 190.5 208.6 216.1 226.3 237.0
Consumption 186.7 201.9 213.4 222.0 233.8
Ending stocks 10.8 13.7 12.8 12.4 12.3
Imports 58.0 60.7 61.9 59.9 63.9
Exports 60.6 64.4 65.4 64.6 67.3

'USDA, January 2017
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It has been reported that the global production of soybeahich is most
commonly used oilseed in poultry feedsached 349 million tons in 2017,
with the high production levels of USA (120 million ton®razil (110
million tons) and Argentina (56 million tons).

Global soybean meal production was reported to be 236.7 million tons in
2017, with over 60 million tons of this subjected to international trade. The
three countries where the largest soybeanl sigapliers were China, USA

and Argentina.

The increase in compound feed production in the African region has also led
to an increase in use of oil seeds and meals in the region. Especially the
countries of North Africa, such as Egypt, Tunisia, Morocco Afgekria,

have been among the countries where soybean meal and corn consumption
have increased.

Table 10. High amount soybean producer countries

Countries 2017/18 (mmt)

United States 119.5
Brazil 110.0
Argentina 56.0
China 14.2
India 10.0
Paraguay 9.4
Canada 8.0
Other 21.5

"USDA, January 2017

Table 11. High amount soybean meal producer countries

Countries 2017/18 (mmt)

China 75.2
United States 41.8
Argentina 34.4
Brazil 325
European Union 11.5
India 7.2

Russia 3.7

Other 30.4

"USDA, Jawary 2017

Table 12. Global sunflower seed situation (mmt)

2013 2014 2015 2016 2017

Production 41.5 39.3 40.3 47.6 45.8
Ending stocks 3.0 2.8 2.3 2.5 2.3
Imports 1.6 1.6 19 2.1 1.9
Exports 2.0 1.7 2.0 2.5 1.8

'USDA, January 2017
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Table 13. Globalunflower seed meal situation (mmt)

2013 2014 2015 2016 2017

Production 16.9 16.1 16.5 19.3 19.0
Consumption 15.9 15.6 16.3 18.9 19.2
Ending stocks 1.3 15 1.4 1.4 0.9
Imports 5.8 55 6.0 7.0 6.9
Exports 6.2 5.9 6.3 7.4 7.2

"USDA, January 2017

Also sunflower oil and meal can be used in poultry diets, whose production
has reached 45.8 million tons and 19 million tons respectively in 2017.
Decrease in crop production in certain regions due to climate change and
loss of water resources, problems in naaterial supply, growing consumer
demand and increasing prices lead the feed sector to search for alternative
protein resources to be used in poultry feeds. In last years, it is reported that
studies regarding usage of some alternative protein resowtasen from
insects and worms in poultry feeds has given hopefully positive results. It is
not always possible to access vegetable protein sources. Therefore, it is
thought that the availability of insect proteins almost every period of the year
will provide an advantage in terms of poultry feed sector.

Studies on the availability of other alternative plant and animal sources in
poultry feeds as well as insect proteins continue. In this kind of studies it is
reported that plant origin resources as swedttpes, hempseed, vetch,
castor bean meal, pigeon peas, rapeseed, duckweed, cassava can be used as
alternatives to soybean; animal resources such as snails, silkworms, locusts,
toads are also reported to be used as an alternative to fish meal.

Indeed, gen positive results are obtained from some of the studies, many
disadvantages of this kind of new alternatives should be considered.
Especially in terms of plant originated resources can contain tannins,
oligosaccharides and enzyme inhibitors which negétieffects the poultry

ani mal sdé health. I n terms of ani mal
need to be applied to inactivate microorganisms, which can damage both
poultry and consumer health, need to be evaluated in terms of cost and
effectivenes. For this reason, there is a need for further research on
applications in this area.

Future of Poultry Feed Sector and Expectations

The poultry feed sector has been in the development period for the recent
years, particularly in developing countries.i'han be clearly seen in 2017
with the rapid development of the African region in the production of
poultry feed. Global poultry feed sector is expected to continue its growth in
next years by the help of development of top egg and broiler meat producer
countries such as China, Brazil and USA , besides developing countries. In
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addition, the increase in largeale, integrated poultry facilities will bring
increased demand for poultry compound feed.

In global average, feed costs seems to be low and tondhati way for a
foreseeable future. Because farmers and growers can better combat disease
and drought in plants by the help of technologic and agricultural
developments. Therefore, important raw materials for poultry diets such as
corn, soy and wheat acan be produced at low costs with fruitful harvests.
Even though it is possible to produce abundant raw materials at low cost in
developed countries, accessibility of safe and affordable food
underdeveloped and developing regions still keeps its impertandhe
global agenda. So feed sector needs to continue its development to meet the
protein demand the growing global population which is expected to exceed 9
billion people by 2050. For this purpose global feed sector fronts through
new alternative rawmaterials which are more efficient, with better
nutritional value and more affordable, to replace limited traditional sources.
Challenges regarding globally acceptance of utilization of transgenic
products in poultry feeds, seems to be continued in theeguDeveloping
effective global policy to resolve the problems on asynchronous approval of
existing and emerging events and to eliminate commercial disruptions is
very important issue for the sustainability of global raw materials trade.

By the help of éveloping technology, on the one hand consumer awareness
is expanding on the other hand misinformation about poultry meat and feed
sector distributed by media and other communication ways negatively
effects the consumer perception. This info pollution se&rbe one of the
insistent problems that poultry feed sector will continue combat with in the
future.
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The Role Of Eubiotics I n Today

Andre Meeusen

Framelco, The Netherlands

Introduction

Gastroeintestinal disorders are the main reason for using antibiotics in food
produdng animals. As pathogenic bacteria are increasingly developing
antibiotic resistance, it is important to stimulate optimal health conditions of
production animals. However, the increased usage of vegetable proteins in
feed formulations since the ban ofimal meals in 2000 and the withdrawal

of all antibiotic growth promoters (AGPs) in 2006 makes it even more
difficult to formulate high quality diets for high performing production
animals and to control the intestinal microflora. One must be aware that any
nondigested nutrient is a potential source for pathogenic bacteria to develop
and to colonize the small intestine of the host animal. Hence, a status of
dysbiosis may occur, which is an imbalance of the microflora in the gastro
intestinal tract (GIT). Toavoid dysbiosis, nceantibiotic feed additives,
termed as Eubiotic additives must be developed and animal nutrition and
feed formulas must be changed accordingly. Indeed, nutrients should be
more easy to digest and must be properly absorbed to be of teathe
animal and not to the intestinal microflora. The Eubiotic Nutrition concept is
developed and plays an important role in this matter.

Eubiotic Nutrition is another appr o

combines modern nutritional principles Wwithe use of noantibiotic feed
additives to create atatus ofEubiosisin the GIT and to achieve optimal
performances and maximum profitability. Modern nutritional principles have
to be introduced or reviewed, such as fibend prebiotic nutrition, the
nutrition of digestible amino acids with a minimum of proteins in the feed,
maximizing the utilization of proteins, fat and energy, better control over the
dietary electrolytes and the acid binding capacity of the feed, up to the
grinding and pelleting tdnology. The concept of using the Eubiotics is
based on supporting the three pillars of the digestive syshemenzymatic
breakdown of feed by endogenous enzymes, supported by the addition of a
multi-enzyme system to liberate more energy and proteits
emulsification, transportation and absorption of those nutrients brought
about by the bile phospholipids and assisted by the addition of lysolecithins
to the feed; and last but not least, managing an optimahiGbflora to
stimulate gut health, whichan be achieved with organic acids and their
derivatives.

20



I nternati onal Poultry Science Congress o0f

Material and methods

To gain full benefit from diets containing cereal grains and high fiber plant
proteins, a multienzyme system containing fibdegrading enzymes such

as xylanase, betglucanase, cellulase and pectinase are needed. Fibre should
no longer be considered as an amitiritional factor. Indeed, the partial
hydrolysis of fiber by exogenous N@tarch Polysaccharide (NSP) enzymes
makes a shift of the microbial fermentation in theafirmtestine, which is

not desired, to a fermentation in the large intestine leading to the production
of volatile fatty acids (VFA) which are well absorbed and give an extra
energy for the animal (Choct, 1996).

The hydrolysis of hemicelluloses by hemla&se enzymes (betlucanase)
leads to the formation of betaglucans that have an immaukilating effect

at the intestinal mucosal level. Be&teB/1,6glucans have the ability to
activate the immune system by signaling mechanisms of the innate immune
syst em. Ent erocytes f aci {glucarns and siniiléwe t r
compounds across the intestinal cell wall into the lymph, where they begin to
interact with macrophages to activate immune functidure to the presence

of nondigestible oligosecharides in leguminous seeds, also alpha
galactosidase and bet@nnanase are needed. These also can lead to the
formation of prebiotic compounds such as the galaligmsaccharides
(GOS) and the mannasiogosaccharides (MOS).

Moreover, the productionf@ndogenous enzymes in young animals may not
yet be sufficient for digesting all plant proteins and the high level of starch in
current diets, especially those based on maize and soya. Therefore, protease
and alphaamylase supplementation is needed toimée the utilization of
proteins and starch. My undigested protein is subject to heed by the
intestinal microflora, mostly pathogens such @estridium perfringens.
Moreover, potein fermentation in the hiagut can lead to potential toxic
metabolite, ammonia and amines and volatiles phenols and indoles.
Research has shown that such a rerdyme blend containingylanase,
betaglucanase, cellulase, pectinase, alghlactosidase, mannanase, alpha
amylase and protease are beneficial to current dorailets. Even under
optimal conditions, adding such muéthzyme blend showed to be able to
improve growth and FCR of broilers (Figure 1).

When feed has been properly broken down into single nutrients, these need
to be absorbed in the small intestineoider to be of value to the animal.
More specifically,fat digestion is a real challenge in young broilers as they
do not produce sufficient amounts of bile acids for an efficient
emulsification. Nutritional emulsifiers, like hydrolyzed lecithins
(lysolecthins) are beneficial in this matter. But it has to be mentioned also
that intestinal enzymes, lipase, trypsin, chymotrypsin, amylase are all
hydrophilic in nature and their activity is compromised by the fat matrix of
the digesta. The next step is the tojgsis of these fats by the action of the
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pancreatic lipase enzymes into free fatty acids and finally their absorption
via the intestinal epithelium cells. These have a membrane consisting of
phospholipids, more particularly phosphatidylcholine (PC) and
phosphatidylethanolamine (PE) and that is where the more hydrophilic
lysophospholipids, such as the lysophosphatidylcholine (LPC) and the
lysophosphatidylethanolamine (LPE) play a very important role in cell
membrane fluidity and permeability. Hydrolyzedydecithins contain high
levels of these two specific lysolecithins. This makes hydrolyzed soy
lecithins even more interesting to be included in the Eubiotic Nutrition
Concept for maximizing nutrient utilization from feed.

Weight gain (g/broiler) ECR

2373

! 1,44
2309 1 435
- . =

Figure 1. Broiler perfdrmana@sults receiving a maiﬂbya diet without
enzymes (control) or with enzymes (Fra Octazyme). Trial performed at
Schothorst Feed Research, the Netherlands, 2012.

Table 1. Broiler performance receiving a commercial diet without (control)
or with lysolecihins (treatment) at commercial farm in Germany, 2017.

Control Treatment Difference
group group
Broilers start (n) 51 500 51 500 0
Broilers slaughtered (n) 50 454 50 832 + 378
Total weight at slaughter 127 261 128 040 + 779
k
\(N?a)ight/ broiler (kg) 2.528 2.520 - 0.008
Total feed intake (kg) 201 389 194 684 - 6705
FCR 1.61 1.55 -0.06
Mortality (%) 2.03 1.30 -0.73

At a commercial farm in Germany six houses with in total 103000 broilers
were used to test the effect of hydrolyzed soy lecithinse@ houses (51500
broilers) were kept as control group and three houses (51500 broilers) as
treatment group. In the treatment group the hydrolyzed lecithins were added
on top with a dose level of 500 gram per ton of feed. Both groups received
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the same basaliet (crude fat content of 5.5% in the starter feed, 6.0% in
grower 1, 7.25% in grower 2 and 7.0% in the finisher feed).

All broilers had a start weight of approximately 40 gram. Final body weight
was not different between the groups (2.53 kg versuskg3@r the control

and treatment group respectively). However, feed intake was reduced in the
treatment group resulting in a 6 points lower FCR (Table 1). Hence,
hydrolyzed soy lecithins do have beneficial effect on broiler performance
under field condibns by improving fat digestibility and enhancing nutrient
absorption.

Conclusion

The Eubiotic Nutrition concept can only succeed if one does manage the
gastreintestinal microflora.

Short and medium chain fatty acids (SCFA & MCFA) have been widely
used br their beneficial effects on general animal health and performance.
However, they have their limitations as they are only active in their
undissociated form, meaning in an acidic environment. Moreover they are
quickly absorbed and further metabolizedvidang only energy. As many
pathogens are invasive and may infect organs, such as lungs and liver,
simple organic acid blends are no longer good enough. As AGPs are no
longer allowed and the use of therapeutic antibiotics must be reduced, better
alternatives must be available that are active throughout the whole digestive
system independent of the pH and that can also circulate through the blood
system.

According t o s enomgycdides af these fatty acids dre
much more powerful in their antibacterial effect than their respective fatty
acid. This is shown by the growth curve $faphylococcus aurewsnd E.

coli in Figure 2.

Growth curve E. coli
1.00E+16
1.00E+15
1.00E+14

_ 1.00E+13
g 1.00E+12
G L00E+11
£ 1.00E+10
3 1.00E409
© 1.00E+08
1.00E+07
1.00E406
1.00E+05

Fatty acid C8/C10
a==\1G C8/C10

Oh 2h 4h 6h 8h 12h 24h 36h
Figure 2 Growth curve of Staphylococcus aureus and E. coli in the precence

of free fatty acids of C8/C10 vs. their corresponding monoglycerides (MG),
University of Antwerp, 2016.
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| n a d d-moénogtycerides f SCFA are more active against gram
negative bactesi a n d-mdndylgcerides of MCFA more towards gram
positive ba c tnonoglerideMare stable/neoteculeslihat are
active through the entire GIT. This results in an optimal microbial balance
and gut health, improving health and digestion aidiimately animal
performances of food producing animals. The use of atptaoglycerides

is therefore essential to succeed in the Eubiotic Nutrition concept.
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Efficacy of in-feed Prgparations of an Anticoccidial, Multi-
Enzyme, Prebiotic, Probiotic, and Herbal Essential Oil Mixture in
Healthy and Eimeria spp-Infected Broilers

Mehmet Bozkurt?, Nuran Aysul’>, G° k h@AnBEHatfin Ko-er

®Department of Animal Science, Faculty of Agficue,Ad nan Menderes -Uni ver
Turkey,
bepart ment of Parasitology, Facul ty- of Vet e
Turkey,
°Fig Research Institute, Department of Pouyltry A yTdrieyn

Abstract

The efficacies of 5 widely used dietarypgplements were investigated on
performance indices, fecal oocyst excretion, lesion score, intestinal tract
measurements, and specific immune responses in healtHyimeda spp-
infected birds by using a comparative model. This study included 2400
sexed Rss 308 broiler chicks that were equally divided in 2 groups: the
infected group, experimentally infected with oocysts of mikéderia spp.

at 14 days of age and the healthy contrbke birds in both the groups were
further divided equally into 6 groupsf which 1 was fed a basal diet and
served as control without treatment and the other 5 served as experimental
treatments. These 5 groups were fed 5 diets containing preparations of 60
mg/kg of anticoccidial salinomycin (SAL), 1 g/kd multi-enzyme (ENZ, 1

g/kg of probiotic (PRO), 1 g/k@f prebiotic (PRE), and 40 mg/kg of an
herbal essential oil mixture (EOM). These preparations were used for their
potential anticoccidial activities shown in previous studies. Body weight
gain and feed conversion ratgEhowed significant improvement in the
infected animals, which indicates that dietary supplemental regimens with
SAL, ENZ, PRO and PRE initiated indayold chicks reduced adverse
effects after challenge with coccidiosis; however, chicks that were
adminigered essential oil mixture (EOM) failed to show such improvement.
The data indicated that use of these -thdrapeutically efficacious
supplements (except essential oil mixture) in broiler production can lessen
the depression in growth due to coccidiahlidnge.

Key words: Chicken cocidiosis, anticoccidial, multhzyme, prebiotic,
probiotic, essential oil mixture.
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Yeme Koksidiyoztat, Multi-Enzim, Prebiyotik, Probiyotik ve Esansiyel

Yaj Karékéme Klavesinin Sajl ékleée ve
Etlik Pili-lerin B¢gyegme ve Koksidiy
Etkileri
¥zet
Etl ik pili- yetixktiricilijinde sékle
kat ké maddesiEmeraspa] | éklee enéekte ed
performans, fekabos it sa- é mé, bajéersak | ezyon
ve spesifik immun yanet czerine et ki
yakta 2400 adet etlik civciv (Ross 3
koksidiyozla bul akiméermregpmpmazken déjgrn
enf ekt e edi |l mi ktir. Blrinci gruba t
deneme grubuna séraséyla 60 mg/ kg a

o/kg multi-enzyme (ENZ), 1 g/kg probiyotik (PRO), 1 g/kebiyotik (PRE)
ve50my/ kg esansiyal ya] karéekémé (EYK)

genl ¢k yaktan itibaren SAL, ENZ, PF
civcivlierin il erl eyen d°nemlerde ko
-ékabildikleri, fakat EIYKSn@ n g Drug | Kn
Kull anélan t¢m katkeé maddel er i i nce
koksi divyal enfeksiyondan kaynakl anan
il e oosit sa-éménén azal masénda yal
Elde edilen bulg | ar pil i - yeml erinde kull aneé
katké maddel erinin koksidiyal enf ek:
edebil ecejini g°stermektedir.

Anahtar Kelimeler: Kok si di yoz, et ik penzimi, - , a
prebiyotik, probiyat k, esansiyel yaj kar ékeémeé

Introduction

Anticoccidial drugs added to the feed constitute a good preventative measure
and are convenient for largeale use, but prolonged use of these drugs
inevitably leads to the emergenceEimeria strains that are rigtant to all
anticoccidial drugs, including ionophores (Chapman, 1998). Despite the
emerging resistance, feed compounders continue to add polyether antibiotics
and chemicals as anticoccidial agents to poultry feeds theepast 5
decades (Chapman et &Q10).

Concomitantly with the ban of antibiotic growth promoters (AGP) in animal
production, the European Union (EU) has put to question the use of
anticoccidials from the year 2012 onwards. This public debate has led to an
urgent need for searching newethods of coccidiosis control that would
replace anticoccidial drugs (Duffy et al., 2005; Dalloul and Lillehoj, 2010).
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Therefore, recent studies have given prime consideration to feed additives of
natural origins (i.e., herbal remedies, probiotic microoig/as, and
prebiotic preparations) as an alternative means of disease control (Bozkurt et
al. 2012; Abbas et al., 2012). There is still an increasing need for highly
effective, nomantibiotic products that are cesffective, stable, and widely
usable. Comnon infeed performance enhancers, such as enzymes,
prebiotics, probiotics, and essential oils of medicinal herbs, have been used
in broiler nutrition with considerable success. Scientific evidence has shown
that these supplements may potentially be usedptimize the health of
animals by positive manipulation of the gastrointestinal tract (Mountzouris et
al. 2011; Applegate, 2009). Hence, further investigations are required to
understand the exact mechanism underlying the effects of these feed
additives,which are still in use in broiler nutrition as performance enhancers
and as agents for controlling coccidiosis.

Materials and Methods

Two thousand and four hundreeddold broiler chicks (Ross 308) of mixed
sexed were used in this experiment. In a 2>dofdal arrangement, chicks
were fed six dietary supplements either in coccidial infection procedure or
left uninfected. Dietary treatments were 1) a basal diet with no anticoccidials
or growth enhancers (CNT), 2) CNT + 60 mg/kg of ionophore anticoccidial
(SAL), 3) CNT + 1g/kg enzyme complex (ENZ), 4) CNT + 1g/kg Probiotic
(PRO), 5) CNT + Prebiotic, mannan oligosaccharide (PRE), 6) CNT + 24
mg/kg essential oil mixture (EOM).

All chicks were individually weighed on days 1, 14, 28 and 42 to determine
body weight (BW) gain through relevant experimental periods. Feed intake
(FI) within each subgroup was calculated at d 14, 28 and 42 by subtracting
residual feed from the offered feed. The feed conversion ratio (FCR) was
calculated as the ratio of food intal®hody weight gain (BWG) (g feed/g
gain). Mortality was recorded daily and expressed as a percentage of the
initial number of chicks. Chicks were infected at 14 days age with a standard
oral inoculum containing 5 x 105 sporulated oocysts from field isolfE.
acervuling maximatenellg mitis, brunettiandpraecoxrespectivelyOocyst
counts were determined in samples of excreta obtained from each subgroup
at 10 and 14 days of age, i.e. before infection, and determined daily from day
19 (5 dpi) to day36 (22 dpi) only for infected groups (dpi = days post
infection). Oocyst counts were determined using McMaster chambers and
expressed as the number of oocysts per bird (Hodgson, 1970).

Ten days after the inoculation (d 24), 3 birds whose body weights were
similar to the group mean were selected from each replicate pen (15 birds
per treatment group) after feed deprivation for 10 h. The 180 sampled birds
were electrically stunned and slaughtered. After 3 min suspension for
exsanguination, birds were evisdedy and their complete intestines, liver
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and pancreas were removed. The total length of the small intestine
(duodenum, ileum, and jejunum) and large intestines (colon) provided the
intestinal length. The weight of intestines, liver, pancreas and caeca was
expressed as a percentage of live body weight. Complete intestines of the
same birds used for determination of intestinal measurements were examined
for degree of presence of coccidial lesions. Five different sections of the
chick intestine (i.e., duodemy jejunum, ileum and cecum and colon) were
examined for lesions. Lesion scores were observed and recorded according
to the system of Johnson and Reid (1970).

Results

Broiler chicks differed in response to dietary supplements in terms of
performance tras, including BWG, FI, and FCR under the coccidial
challenge or sanitary conditions duringi 28, 1542, 2942 and 142 days.

The differences in responses resulted in significant (P<0.001) infection by
diet interactions for abovementioned traits in bothhe postinfection and
complete growth period excluding the period of42Ddays. These results
clearly indicate that these supplements have different efficacies under
unchallenged and parasitic disease challenge conditions.

Coccidial infection induced $stantial (P<0.001) increases in relative
weights of the small intestine, cecum, liver and pancreas as compared to the
uninfected birds. A similar pattern was observed in the length of the small
intestine (P<0.01) and cecum (P<0.05). Compared to the CNlipgr
administration of supplemented diets significantly decreased the intestinal
lesion score (P<0.01), with the jejunum and ileum showing a similar pattern.
The reduction in lesion score (P<0.01) was more pronounced in birds fed
diets containing PRE and@\ than in those fed diets containing other
supplements. The total score showed a tendency similar to that of lesion
scores observed in the jejunum and ileum, which suggests that tHege in
preparations provided adequate protection from Himeria infection.
Feeding diets containing SAL decreased (P < 0.05) the number of oocyst per
gram of feces at 10 dpi, however this was the case for EOM treatment at 14
dpi as compared with the CNT treatment. With respect to fecal oocyst
output, no significant differece was found among the dietary treatments at 6
and 18 dpi (P > 0.05).

Conclusion

Supplemental intake of SAL, ENZ, PRO, and PRE by chickens on exposure
to experimental coccidiosis alleviated the influence of disease and positively
influenced growth and & conversion efficiency. However, anticoccidial
activity of EOM was inferior to all other supplements tested. The
anticoccidial efficacy of SAL, in terms of lowering oocyst output and overall
feed conversion ratio, was more pronounced than any otheresugm.
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These observations verify current scientific evidence that these supplements
may act as performance enhancers with remarkable benefits in coceidiosis
free broiler chickens.
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Effects of the dietary Black Pepper (Piper nigrum) and Turmeric
Powder (Curcuma longa L.) on the Performance and Egg Quality
in Laying Hens
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Abstract

The present study was initiated to determine whether dietary supplemental
black pepper and turmeric powder affect performance and egg quality of
Brown laying hensThe birds were fedasal diets (control group), black

pepper (1.5 g/kg), turmeric powder (1.5 g/kg) and black pepper (0.75 g/kg) +
turmeric powder (0.75 g/kg) supplemented dielbe results obtained at the

end of the seven weeks period showed thlatk pepper and turmeri
powderaf f ect ed egg strength and yol k ¢«
asothey ol Kk col our s cor etenddd toflighily irmpnode. a | b u

Key words: Black pepper Powder, Egg Quality, Performance, Hens,
Turmeric Powder

Yumurtacéyboanbvakénasil ave edilen kar a
zerde- al (Curcuma |l onga L.) tozun
kalitesine etkileri

¥zet

Mevcut -al @k ma, karabiber ve zerde-
yumurtl ama perf or maenset kvies iynui mubretlai rkla
yeéereéeteéel megkt or . ¢al ékmada tavukl ar b
karabiber (1.5 g/ kg), zerde- al (1.5
(0. 75 g/ kg) il aveld rasyonlarl a be
sonurl a el de edi |l en bul gul ar , kar abi b
yumurta kéreéelma direnci ve yumurta s
yumurta sarésénén Abo dejeri ve al@b
iyilekme ejilimi g°stermixktir.

Anahtar kelimeler: Karabiber Tozu Performans, Tavuk, Yumurta Kalitesi,
Zerde- al Tozu
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Introduction

Due to the increased interest in functional food production, the number of
studies on the use of natural resources in poultry feed has been increased.
Black pepper andurmeric have been shown to be rich in antioxidant
activities (Karami et al., 2011; Khalaf et al., 2008). They have also
stimulatory effects i n di gestion p |
researcher reported that piperine and curcumin can increase thptimios

vitamin and minerals (exp. Khalaf et al.,, 2008). The present study was
initiated to determine whether dietary supplemental black pepper (BP) and
turmeric powde(TP) affect performance and egg quality of laying hens.

Materials and Methods

72 Brown layers, 32weeksold, were used in the experiment for 7 weeks.
The birds were fed basal diets (control group), black pepper (BP; 1.5 g/kg),
turmeric powder (TP; 1.5 g/kg) and black pepper (0.75 g/kg) + turmeric
powder (0.75 g/kg) (BP + TP) supplementéetsl The birds were housed in
individual cages and a 16:8 hours light:dark photoperiod was employed.
Laying performance was assessed by recording initial and body
weights, weight gains, feed intake, feed conversion ratio, egg weight, egg
productiondaily; egg quality weekly.

Results and Discussion

The results obtained at the end of the seven weeks period showbththat
pepper and turmeric powderf f ect ed (POO0O. 05) egg st
score of i aHowewef,feed ihtake, bodyr wkight changes, feed
conversion ratio, shape index, yolk index, albumen index, egg shell weight
were not affecte@>0.05),also the albumen length, ydfieight,yolk colour
score of Aboterdeddo slghtlyiomproven p H

Black pepper supplementation, but not turmeric powder increased egg yolk
col our score of Afad in laying hens.
extensively used coloring materiakhich has biological actions and
medicinal applications (Burt, 2004). But in the current study, black pepper
showed coloring properties in yolk. In a recent study conducted on
Curcumin longa, it was observed that the availability of calcium for
absorption was significantly high in Curcuma longa (Trinidad et al.,
2012).This was similar to the results obtained from this study. According to
the present study, egg breaking strength was improved dietary turmeric
powder. Curcumin plays a role in the absorptiomifierals (Khalaf et al.,
2008). The difference is most probably due to the improved the absorption of
calcium rate stimulated by turmeric.
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Table 1. Effect of dietary black pepper and turmeric powder on performance and egg qualities of laying hens

BP + TP

*
Parameters Control BP(15 g/kd TP(1.5 g/kg (0.75B + 0.75Tg/kg) BP TP BP*TP SED
Laying performances
Initial body weight (g/bird) 1770 1750 1780 1700 0.0894 | 0.3704 0.3234 0.015
Final body weight (g/bird) 1680ab 1590b 1710ab 1770a 0.6806 | 0.0615 0.183 0.028
Feed intake (FI) (g/bird/7 weel 5180.50 5129.22 5255.50 5105.11 0.5581 | 0.8824 0.7733 88.154
Egg mass (EM) (g/bird/7 week 2552.82 2567.72 2556.35 2400.55 0.5243 | 0.4598 0.4408 56.633
Food conversion ration (EM / | 0.50 0.50 0.49 0.72 0.3871 0.4493 0.4241 0.070
Mean egg weight (g/day) 60.12 61.29 60.88 60.34 0.6947 | 0.9051 0.2957 0.416
Egg qualities
Egg weight (g/egg) 59.99 61.14 60.22 60.10 0.535 0.626 0.444 0.423
Shell weight (g/egg) 6.29 6.28 6.11 6.25 0.504 0.285 0.458 0.049
Yolk weight (g/egg) 14.67 14.97 14.67 15.00 0.115 0.925 0.934 0.101
Albumen weight (g/egg) 39.03 39.89 39.44 38.85 0.843 0.641 0.292 0.222
Egg yolk scord 57.42 57.20 57.23 56.39 0.254 0.282 0.514 0.237
Egg yolk scorea 9.29ab 9.74ab 8.71b 10.17a 0.014 0.839 0.183 0.194
Egg yolk scoréd 53.55ab 54.13ab 52.4b 54.87a 0.059 0.798 0.239 0.408
Shape index (%) 75.94 76.13 76.36 76.13 0.973 0.711 0.706 0.286
Egg yolk index 46.27 47.25 46.78 45.86 0.951 0.384 0.059 0.255
Albumen index 10.24 11.19 10.90 10.07 0.891 0.612 0.044 0.223
Breakingstrength (kg /crf) 3067.7b 3588.9a 3745.3a 3791.6a 0.117 0.016 0.189 92.048
Shell thickneg 7594 76.13 76.36 76.13 0.880 0.720 0.290 2.128
Albumen pH 8.26a 8.21ab 8.18b 8.23ab 0.990 0.134 0.028 0.010
Haugh unit 87.33 90.22 89.78 86.99 0.969 0.770 0.036 0.684

*: P<0.05 ; **: P<0.01 ; NS : Not significant (P>0.05) , SED: standart error of difference between means., BP: blacKPeppereric powder
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Conclusion

It is concluded that providing dietafylack pepper and turmeric powder
individually or together could have a potential to increase egg quality in
terms of yolk pigmentation and shell quality.
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Abstract

This research was condudtéo determine the effects of essential oils of
rosemary and thyme on small intestine contractility, which are common
essential oils in broiler nutrition.

The effects of essential oils ofosemary and thymeobtained by
hydrodistillation method of Clevengerdevice were applied in a
concentradon range of 0L 000 ¢ g [/ mi on the duoc
ileum tissues obtained from broiler chickens, to determine effects and
effective dose of oil.

It was determined that the essentia
thyme inhibited spontaneous ¢ractions of all three tissues completely,
whereas no significant responses were observed in these tissues at other
concentration levels. In tissues stimulated by acetylcholine and EFS, the
effective doses of the essential oils inhibited contractionseimghge of 15

35%.

In conclusion, the essential oils of rosemary and thyme were demonstrated to
inhibit the contractions of small intestine. However, it has been observed that
higher doses are needed to be applied to obtain this.effect

Key words Broiler, Essential oil, small intestine, Motility

Broiler tavuklarda mersin (Myrtu:

barsak motilitesi czerine etk

¥zet

Bu arakteérma broyl er besl emede yaygeé
biberiye ve kekik esani y e | yajlarénén ince baj:
et ki sini belirl emek amacéyla yapel deé
Clevenger ci hazen hi drodistilasyon r
esansi Ydillogaj ©®g/ ml derikim aral éejénd
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edi Il mik dJdepeé@owmmm,ve il eum dokul ar éna
et kil dozlaré belirlenmixktir.

Her é - dokuda da biberiye ve kekik
d¢zeyinin spont an kaséel éml ar é t aman
dokul ar czerindel wktlurrmgd e jbéi rg°yrasn edte
EFS | e uyarél mék dokul arda ise esans
%1535 ar al éjénda engellediji ortaya Kk
Sonu- olarak biberye ve keki k esansi
engel |lleidrilj @ n chie. Buna karkén bu et kini
uygulanmasée gerektiji g°r¢lde.

Anahtar kelimeler:Br oy | er , esansiyel .yaj, 1ince
Introduction

Natural herbs and spices such as rosemRgsrharinus officinaljs and
thyme ([Thymus vulgaris are wellknown antioxidative substances and
therefore they have been widely used as a dietary supplement in poultry
nutrition. R. officinalisis one of the most important sources of natural
antioxidants. The antioxidative activities of rosay extracts have been
reported in many studies. Moreover, it has been demonstrated that
antioxidant efficiency of rosemary extracts effectively inhibited
hydroperoxide formation (Frankel et al., 1996) due to high content of
phenolic compounds (Leung akabster, 1996). On the other hafidymus
vulgaris is an important Mediterranean herb, it is rich in phenolic
compounds with antioxidant and antimicrobial activitiésuvenetal. 1994,

Assiri et al. 2016). Thyme plants belonging to different species eotgpes

are widely used in agriculture and animal nutrition as a natural antioxidant
substanceMiura andNakatanil989 B o | u kebah, 2086, Ghasemiet al.

2010

This research was conducted to determine the effects of essential oils of
rosemary, and thyme, which are common essential oils in broiler nutrition,
on small intestine contractility.

Materials and Methods

Sampes of small intestines of ten broiler chickemere collected about 15

min after exsanguinations and transported on ice to the laboratory within 30

mi n. Samples then were placed in a ¢c
solution (KS) (NaCl, 118 mmol/IKCI, 4.7 mmol/l; CaCd], 2.5 mmol/l;

MgSQO,, 1 mmol/l;, KHPQO, 1 mmol/l,; glucose 11, mmol/l; NaHGO25

mmol/l) in an atmosphere of 95%,@nd 5% CQ@ Five millimeter wide
longitudinal smooth muscle strips were dissected from the middle portions

of the excsed samples and incised parallel to the long axis of the gut to
obtain 5 1 2 mm strips. Longitudina
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carefully and one edge of each tissue preparation was fixed by 2:0 silk
ligatures to platinum ring electrodes. The opip® edge of the tissue was
connected to a foredisplacement transducer by 2:0 silk ligatures (model

10-A; MAY; Commat, Ankara, Turkey). Isolated strips were placed in a four
chamber organ bath (IOBS 99 Isolated Tissue Bath Stand Set; Commat)
filled with 20 ml KS (pH 7.4) in an atmosphere of 95%abd 5% CQat

39A C. The isometric smooth muscl e
monitored and recorded by computer using the force transducer and an
acquisition system (model MP30 WSW with Biopac Studeab, PRO

Software, Biopac Systems; Commat).

Recording Isometric Duodenum, Jejunum And lleum Contractility

Small intestine samples in the organ baths were kept in KS for at least 1 h
before the recordings to permit the tissues to adapt to the envirortiment;
solution was refreshed at 15 min intervals. The appropriate resting tension
for the muscle strips was determined by preliminary experiments. The strips
were placed under progressive increments of tension. Optimal tension
relationships for the strips we achieved with resting tensions of 1 g to
stimulate maintenance of the physiological contractile activity of the tissue.
Therefore, a resting tension of 1 g was applied to the tissues. After the 30
min baseline period, contractions of longitudinal stifipseach portion of
small intestine for each animal were recorded to determine normal
spontaneous contractions. The muscle strips then were treated lyith3)

1, 3, 10, 100, ro3eary amctdymesseiiti@lMakimal ml
effective doses ofssential oils were repeated with Acetylcholine and EFS.
All treatments were performed on the same samples.

Results andDiscussion

In this study, it was determined that cumulative and individual application of
01000 Og/ ml concent thane essemt@l oits did noto s e m:
create a notable response on small i
concentration, and those normal (phasic) contractions in tissue were
prevented upon application of the signified concentrations. Also, it was
deteced that contractions resumed after washing. It is known that
acetylcholine is an important neurotransmitter for parasympathetic
innervation in the gastrointestinal system and that it causes smooth muscle
contraction by stimulating muscarinic receptors. Tand M3 subtypes of
muscarinic receptors are found in the smooth muscles of the gastrointestinal
canal Giraldo et al., 1987 and 1988yhile the M3 receptors function
through phosphoinositide hydrolysis and calcium release, the M2 receptors
function bypreventing SAMP accumulation. The effect of M2 receptors have

on sAMP levels shows the indirect role of these receptehdelt et al.

1999) Endogenous acetylcholine can activate M2 receptors to prevent the
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laxative effects of the betadrenoceptor actiation in M3mediated
contractions Zholos et al. 1997)n this study, growth in amplitudes for all

three tissues was observed as a consequence of the increase in acetylcholine
concentrations.

Electrical field stimulation neuronally induces biphasic conitvas in the

small intestines. At the same time, it is reported that neurotransmitter
materials released from NANC nerves mediate formation of the contraction
(Ekbald and Sundler 1997). In keeping with previous reports, the severity of
contractions increasl with EFS in the three tissues in this study.

Conclusion

In the present study, it was found that both essential oils totally inhibited
spontaneous contractions at a dose ¢
oils decreased in tissue stimulated bgtglcholine or EFS. In this context

and in consideration of how acetylcholine displays activity on muscarinic
receptors and EFS does so on neurotransmitters released from NANC
nerves, it is asserted that rosemary and thyme essential oils inhibit
contractims outside of the NANC mechanism.
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Abstract

This study was conducted totdemine the molecular prevalenceKimeria
species in freeange chicken farms in Samsun district of Turkey. Totally
390 fecal samples were collected from 11 different-feage chicken farms.
Two hundred forty (61.5%) out of examined fecal samples veened to be
positive withEimeria ooycstes. According to the results of Real Time PCR
analysesE. tenellawas the most prevalent species (95.8%) and this was
followed by E. maximaE. acervulinaandE. praecoxwere 83.3%, 58.3%,
4.1%, respectively. Mixnfections were determined in 200 (51.2%) out of
the examined samples.

Key words:Chicken, Coccidiosis, Molecular prevalence, Real Time PCR,
Samsun

¥zet
Bu -al ékma, Samsun yCrngsi)n dtea vaukl nyae t

yapeél an i k| kardaEirmeeatsllesihin moleksenprevalansse
ortaya koymak amacéyla y¢é¢regteol megkt gr

-iftlijinden 390 adet dékké °rneji t
2 4 OBbn#eria ookistleriy ® n¢gnden pozit iaf Timb BCRU N mu K
analiz sonu-1ar éna ¢°tenellacel na ryaaky gbéenl itr¢
bunu s ér as &yradma%B83 ,lek. acelvdinave %4,1 ileE.

praecoxi z |l emi kKt i r . Kncel emeye al énan 39

miks enfekte belid n mi kKt i r .

Anahtar kelimeler: Cocci di osi s, Mol ek ¢l er prev
Samsun, Tavuk

Introduction
Coccidiosis is one of the most important disease of intensive poultry industry
wor |l dwi de ( Amer et al ., 2010;genGyol r k
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of coccidiosis are apicomplexan protozoan parasites Emoneriagenus. In

the host, the parasite grows and multiplies intracellular in epithelial cells of
the intestine. In the poultry industry, chickens can be infected by seven
Eimeria species, ineiding Eimeria tenella E. maxima E. acervulina E.
necatrix E. brunette E. mitisand E. praecox(Shivaramaiah et al., 2014).
TheseEimeria species have different pathogenicigy, tenellg E. necatrix

E. maximaE. brunetteandE. acervulinaare the rost pathogenic however

E. praecoxandE. mitisare considered as ngathogenic (AlNatour et al.,
2002; lacob and Duma, 2009).

Materials and Methods

This study was financially supported by Erciyes University Research Fund
(TYL-20166401).Between Septends 2015 and March 2016, a total of 390
fresh chicken fecal samples were collected from 11 differentrinege
chicken farmsthat contain approximately 15000 Hubbard Isa Red Ja
chickens. The collected fecal samples were investigated in terEimefia
ookists at the laboratory and the oocystes per gram of feces (OPG) were
calculated in the positive samples as described elsewhere (Velkers et al.,
2010). Real Time PCR analyses were carried out on the genomic DNA
isolates (gDNA) from thdcimeria oocytes posive faecal samples in order

to identification ofEimeriaspecies.

Resultsand Discussion

Two hundred forty (61.5%) out of examined fecal samples were found to be
positive withEimeriaooycstes. The infection prevalence may vary from less
than 23% to mor¢han 82% in different location of Turkey (Karaer et al.,
2012; G¢ v e n Ow findiregd afEjimeria §pécieg in chicken were

in agreement with these conclusions.

In the chicken coccidiosis studies in various region of Turkey (Karaer et al.,
2 01 2ven &bg., 2013), OPG values have been reported to vary between
50 and 952 000. In this study, the OPG valuegioferia oocytes positive
fecal samples were determined between 100.00 and 300000.00. These values
were recorded as minimum 100 and maximumQOB@O0 The mean OPG

0

val ues obtained wer e similar to t ho

performed in thesix region of Turkey (Mediterranean Region, Eastern
Anatolia Region, Aegean Region, Central Anatolia Region, Black Sea
Region and Marmara Region).

Globally, many studies estimated the seEimeria species in different
breeds and |l ocalities (G¢gven et al
detected in gDNA isolates from the fecal specimens of the chickens with
Real Time PCR analyses. According tcethesults of Real Time PCR
analysesE. tenellawas found to be the most prevalent species with the ratio
of 95.8% and this was followed . maxima, E. acervulinandE. praecox
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with the ratios of 83.3%, 58.3%, 4.1%, respectively. These results clearly
showed that fouEimeriaspecies are prevalent in frenge chicken flocks.

Mix infections were determined in 200 (51.2%) of the 390 fecal samples and
83.3% of positive samples.

In Czechoslovakia, France and Sweden during 4198b, severEimeria
specieswr e reported from broiler Efar ms
acervulina (100%), E. tenella (77%) and E. maxima(25%) were the
predominant species (Haug et al., 2008) similar to our study.

Conclusion

In this study, we identified thEimeria species casing coccidiosis in free
range chicken in Samsun district of Turkey using a molecular technique
based on the Real Time PCR and determine the prevalence of coccidian
infections in chicken farms. Further epidemiological surveys are needed to
explore the riskactors associated with avian coccidiosis and their control
and struggle in Turkey.
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Abstract

In spite of gynificant improvement in technology and hygienic practices in
developed countries at all stages of poultry production accompanied with
advanced improvement in public sanitation foodborne diseases remain a
persistent threat to human and animal health.d®esie current legislations,

the main strategy to control microbial food borne hazards should include
Good Animal Husbandry Practices (GAHPSs) at the farm level through sound
hygienic measures, which should e applied to poultry houses and
environment and #hfeed. In addition, reducing colonization by using feed
additives, competitive exclusion treatment or vaccines is a possibility during
transport and slaughtering. In all cases agent surveillance and monitoring
programmes must be adapted and followed thtric aim to allow early
intervention. In addition, the development of antibiotic resistant bacteria will
also be a continuous public health hazard

The present paper describes the general the main strategy to control food
borne infections in poultry, witlspecial attention to European legislations
toward safe poultry meat.

Introduction

In spite of significant improvements in technology and hygienic practices at
all stages of poultry production in developed countries, accompanied by
advanced improvement ipublic sanitation, foodborne diseases remain a
persistent threat to human and animal healtod=borne diseases are still

big issues of major concern in those countries. In developing countries, the
need to produce sufficient food to meet the requiresherfit population
increases, accompanied by bad economic situations often overshadow the
need to ensure safe food products. Regardless of this fact, safe food is a
fundamental requirement for all consumers, rich or poor. Food safety is not a
discovery of reent times; it is a natural basic instinct of human survival.
During human evolution, several approaches were adopted to achieve safety
of food. One of the most famous approaches was practiced by several kings
which would employed official and well trustéddt ast er sfA t hat se
safety sentinels for the kings and royal family members. Food safety and
quality of food are currently big issues of major concern.

46



I nternati onal Poultry Science Congress o0f

Many reports during recent years have shown tBatmonella and
Campylobacterspp. are the ng common causes of human foodborne
bacterial diseases linked to poultry. In some areas also verotoxin producing
Escherichia coli0157:H7 (VTEC), Listeria and Yersinia have surfaced as
additional foodborne pathogens causing human illness. Several other
toxicogenic bacterial pathogens, sucttéaphylococcus aureu€lostridium
perfringens Clostridium botulinumand Bacillus cereuscan also enter the
human food chain via contaminated poultry carcasses. In addition, the
development of antibiotic resistancebacteria, which are common in both
animals and humans, such as Methicillin Resisgtajphylococcus aureus
(MRSA) and Extendedpectrum betdactamase (ESBL) bacteria, are also
an emerging public health hazard.

Salmonellainfection

Salmonellainfections in poultry are distributed worldwide and result in
severe economic losses when no effort is made to control them. In poultry,
the genus Salmonella of the family Enterobacteriaceae, which include more
than 2500 serovars, can roughly be classified inteethategories or groups

as follow: Salmonella can also be divided into three groups based on their
host specificity and invasiveness (Hafez, 2013). Invasive salmonellas have
the capability to Ainvaded the body
orgars, causing more serious diseaSeoup 1 contains serovars, which are
highly host adapted and invasive. Examples &reGallinarum and S.
Pullorum in poultry orS. Typhi in humans.Group 2 contains nofhost
adapted and invasive serovars. Salmonella ingtuap are of most concern
regarding public health, since some of them are capable to infect humans and
food producing animals and especially poultry can serve as reservoirs. There
are approximately 10 20 serovars in this group. Currently, the most
relevant serovars of them ag& Typhimurium,S. Enteritidis, S. Heidelberg,

S Hadar as well a§. Arizonae. Group 3 contains nofhost adapted and
norrinvasive serovars, which are harmless for animals and humans. Most
serovars of the genus salmonella belanthis group. Some serovars may be
predominant for a number of years in a region or country. Then, they
disappear and replaced by another serovars (Hafez and Hauck, 2016). The
infection can be transmitted vertically through contaminated eggs laid by
infected carriers as well as horizontally spread (lateral). Hatcheries are one
of the major sources of early horizontal transmission. Horizontal spread of
Salmonellaoccurring during the hatching was shown in chickens, when
contaminated an8almonellafree eggavere incubated togetheBalmonella

can also spread through the hatchery by means of contamination of
ventilation ducting, belt slots or door seals within hatchers, but may also
result from infection and contamination that continuously recycles between
hathers, hatched birds, dust and crate washing equipment. During rearing
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the infection is transmitted horizontally (laterally) by direct contact between
infected and uninfected flocks, and by indirect contact with contaminated
environments through ingestioor inhalation of Salmonellaorganisms.
Subsequently, there are many possibilities for lateral spread of the organisms
through live and dead vectors. Transmission frequently occurs via faecal
contamination of feed, water, equipment, environment and dugthioh
Salmonellacan survive for long periods. Failure to clean and disinfect
properly after an infected flock has left the site can result in infection of the
next batch of birds. Significant reservoirs for Salmonella are man, farm
animals, pigeons, watero wl and wil d birds. Rodent
beetles (Alphitobius diaperinus) are also potential reservoirs and transmit the
infection to birds and between housB®¢heet al, 2009) Probably one of

the most common sources for lateral spreattheforganisms is feed. Nearly
every ingredient ever used in the manufacture of poultry feedstuffs has been
shown at one time or another to cont&almonella The organism occurs
most frequently in protein from animal products such as meat and bone
meal, blood meal, poultry offal, feather meal and fishmeal. Protein of
vegetable origin has also been shown to be contaminatedSaithonella
(Hafezet al, 1997; Dutteet al, 2010).

Since November 2003, several regulations from the European Parliament
Councl Regulation on the control of salmonella and other specified-food
borne zoonotic agents were passed. This regulation covers the adoption of
targets for the reduction of the prevalence of specified zoonosis in animal
populations at the level of primary mhaction, including breeding flocks
(Chickens and turkeys), layers, broiler and turkey flocks. Food business
operators must have samples taken and testing for the zoonosis and zoonotic
agents especially Salmonella (Table 1) as summarized by Hafez (2010).

Table 1: The minimum sampling requirements

Zoonoses o Animal Time of Sampling by foo
zoonotic agent population business operators

Breeding flocks ofGallus gallus (EC, 2005)

- rearing flaks |- day-old chicks

S. Enteritidis, - four-weekold birds

S. Typhimurium - two weeks before moving 1

S. Hadar laying phase or laying unit at t

S. Infantis holding or at the hatchery

S. Virchow - adult flocks |- every second week during t
laying period

Laying hens (EC, 2006a)
S. Enteritidis, | - rearing flocks | - day-old chicks
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S. Typhimurium - pullets two weeks before movil
to laying phase or laying unit
- laying flocks |- every 15 weeks during the layi

phase
Broilers (EC, 2007b
S. Enteritidis, - broilers - within three weeks before ti
S. Typhimurium birds are moved to th

slaughterhouse

Turkey breeders (EC, 2008)
- rearing flocks | - day-old chicks

- four-weekold birds

- two weeks before moving |

2' Entir_itidis_, laying phase or laying unit
- Lyphimurium - adult flocks: |- at least every third weetturing

the laying
period at the holding or at tl
hatchery

Fattening turkeys(EC, 2008)

S. Enteritidis, - turkeys - within three weeks before tt

S. Typhimurium birds are moved to th

slaughterhouse

Campylobacters

Thermophilic campylobacters are thmost common bacterial cause of
diarrhoea in humans worldwide. Enteric diseases caused by the thermophilic
species C. jejuni, C. coli, C. lari, and C. upsaliensisange from
asymptomatic infections to severe inflammatory bloody diarrhoea. The
natural hab#t of thermophilicCampylobacteris the intestinal tract of
healthy birds and raw meat that can be contaminated during the slaughtering
process (EFSA, 2015). It is estimated that as many as 90% of broilers and
turkeys may harbour Campylobacter while shaylittle or no clinical signs

of illness (Sahiret al, 2002). Poultry and poultry products remain the most
common source of foodborne human campylobacteriosis. The major route
for Campylobacter infection in poultry appears to be the horizontal
transmissia from the environment. Specific flocks that become infected
show rapid rate of intrAouse transmission and a high isolation rate from
caecal swabs, water and litter. Campylobacter spp. are widespread in poultry
not only during the growing period, but al®n the poultry meat during
slaughter and during processing of poultry products. Horizontal transmission
is the most important mode of the introduction of Campylobacter into
poultry flocks. However, the ability of Campylobacter to spread is limited by
thar relatively low tenacity, which can vary between strains. Especially dry
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environments kill Campylobacter within one or two hours (Evans and
Sayers, 2000).

Antibiotic resistant

The development of antibiotic resistance in bacteria, which are common in
both animals and humans, is an emerging public health hazard. Controlling
these foodborne organisms requires a broader understanding of how
microbial pathogens enter and move through the food chain, as well as the
conditions that promote or inhibit growtbrfeach type of organism.

Multi-resistant bacteria are increasingly posing a hazard to human and
animal health worldwide, impeding successful antibacterial treatment (Arias
et al, 2010; EFSA, 2017). In addition, the development of novel antibiotics
doesnot keep step with the emergence of antimicrobial resistance in bacteria
( Ga rRey? 2010).

Among multiresistant bacteria, vancomyeiesistant enterococci (VRE)
have been estimated as one of the most common bacteria causing a rise in
cases of nosocaal infections in humans in the last few years (Agasl,,

2010). The prevalence of vancomye@sistant enterococci (VRE) in 20
turkey flocks reared in the southwest of Germany was investigated.
Enterococci were tested on the presence of the vancomggigtance genes
vanA, vanB (B1/B2/B3), and vanC (C1/C2/C3). Vancomymsistant
enterococci were detected in 15 (75%) of the 20 turkey flocks investigated.
In a total 68 isolates were isolated from birds and dust samples, enterococci
bearing vargenes \ere detected. Of these, 12 isolates carried the vanA gene
(17.6%) and 56 isolates carried the vanC1 gene (82.6%). Neither vanB (B1,
B2, B3) genes nor the vanC2 or vanC3 genes could be detectedefSting
2013).

In addition, Livestockassociated methiltin-resistant Staphylococcus
aureus(LA-MRSA) have been isolated from a number of livestock species
and persons involved in animal production. Turkey meat was also showed to
be contaminated with MRSA (de Boet al, 2009). Richteret al. (2012)
investicated the prevalence of LMRSA in fattening turkeys and people
living on farms that house fattening turkeys. Eighteen (90%) of 20
investigated flocks were positive for MRSA. All female flocks were
positive, while 8 male flocks were positive. On 12 of tharfs 22 (37.3%)

of 59 persons sampled were positive for MRSA. None of them showed
clinical symptoms indicative of an MRSA infection. People with frequent
access to the stables were more likely to be positive for MRSA. In most
flocks MRSA clonal complex (C)C398 were detected. In five flocks MRSA

of spatype t002 were identified, which was not related to CC398. Moreover,
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other methicillinresistant Staphylococcus spp. were detected on 11 farms
and in 8 people working on the farms. Similar results were ad&8A in
turkeys were published by -Bldway et al. (2016).

Maasjostet al. (2015) investigated the antimicrobial susceptibility patterns
of Enterococcus faecalis and Enterococcus faecismtated from poultry
flocks in Germany and they found that high sesince rates were identified

in both Enterococcus species for lincomycin (72%%) and tetracycline
(67% 82%). Half or more than half of Enterococcus isolates were resistant
to gentamicin (54%72%) and the macrolide antibiotics erythromycin
(44% 61%) and ylosintartate (44%56%). Enterococcus faecalis isolated
from fattening turkeys showed the highest prevalence of antimicrobial
resistance compared to other poultry production systems.

El- Adway et al. (2012) investigated 7€. jejuniisolates were recoved

from 67 epidemiologically unrelated meat turkey flocks in different regions
of Germany in 2010 and 2011. Only one isolate was sensitive to all tested
antibiotics. The numbers of isolates that were sensitive to streptomycin,
erythromycin, neomycin, andraxicillin were 69 (90.8%), 61 (80.2%), 58
(76.4%), and 44 (57.9%), respectively. The emergence of a high resistance
rate and multidrug resistance to three or more classes of antimicrobial agents
were observed. The resistance against sulphamethoxazadéfimjmim,
metronidazole, ciprofloxacin, naladixic acid, and tetracycline was 58
(76.3%), 58 (76.3%), 53 (69.7%), 51 (67.1%), and 42 (55.3%), respectively.
Multidrug resistance to three or more classes of antimicrobial agents was
found and ranged from 3.9% 40.8%. Similar results were also found by
examination of isolates collected from different fraege turkey flocks in
Germany (ElAdway et al, 2015).

General approaches to control food borne infections

To control the food borne organisms, informatismrequired to understand
more fully, how microbial pathogens enter and move through the food chain,
and the conditions, which promote or inhibit growth for each type of
organism. In general, the main strategy to control food borne infections in
poultry should include monitoring, cleaning the production chain from the
top, especially for vertically transmitted microorganism such as Salmonella
by culling infected breeder flocks, hatching egg sanitation and limiting
introduction and spread of infections detfarm level through effective
hygiene measures (Hafez, 1999, 2005, Mudleblies et al, 2010). An
intensive and sustained rodent control is essential and needs to be well
planned and routinely performed and its effectiveness should be monitored.
In addition, reducing bacterial colonization by using feed additives such as
short chain organic acids (formic acid, propionic acid), carbohydrates
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(lactose, mannose, galactose, saccharose), probiotics, competitive exclusion
(Schneitz, 2005, Vicenteet al, 2007) or use of vaccines are further
possibilities. Live and inactivated vaccines are used to control Salmonella in
poultry (Gast, 2013). Generally, vaccination alone is of little value, unless it
is accompanied by improvements in all aspects of managemeht an
biosecurity. In addition, further attention must be paid to the development of
efficient vaccines against campylobacter infections.

Since the success of any disease control programme depends on the farm and
personal sanitation, it is essential to immmate education programmes about
micro-organisms, modes of transmission as well as awareness of the reasons
behind such control programmes by people involved in poultry production.

In addition, effective education programmes must be implemented to
increag public awareness of the necessary measures to be taken for
protection against bacteria in food products from poultry.

Furthermore, in spite of significant improvement in technology and hygienic
practices at all stages of food production accompaniett aitvanced
improvement in public sanitation food borne infections remains a persistent
threat to human and animal health. The failure of the human population to
apply hygienically acceptable food handling and cooking practice, and the
fact that the procesyy plants are not able to reduce the level of pathogenic
bacteria in poultry products, mean that every effort must be made to reduce
the Salmonella contamination of the live birds before despatch to processing
plants. New approaches to the problem of amiibation must be adopted
and the discussion on the decontamination of the end product must be re
evaluated carefully and without emotion. In addition, research must continue
to find additional control and preventive means. Furthermore, the long term,
devdopment of poultry lines that are genetically resistant to some pathogens
should be progressed.

Conclusions
Toward food safety in the EU several legislations are into force and their
aims can be summarized according to Mulder (2011) as follows:

1) Safety €onsumer health): by new methods to reduce the use of
antibiotics /medicines; improve disease resistance; zoonosis control;
traceability of animals and products

2) Safety (product safety): stimulate and control hygienic processing,
traceability of products ahmaterials intended to come into contact
with food

3) Animal welfare: animals kept according to rules/systems

4) Product quality: improved quality and composition; quality and
chain control systems; traceability of animals and products.
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5) Environment: reducing eironmental contamination, Nitrogen and
Phosphorous. There is a critical look at the use epriogucts of
human food production. The -tese of byproducts for nofiood
applications (feathers) should be encouraged.

6) Rural impact, economic effects andiversity
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