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Influence of a probiotic preparation
on the performance of growing male turkeys
Whptyw preparatu probiotycznego na wyniki odchowwdyich indoréw

Summary. The aim of the study was to determine the effectliefary probioticEnterococcus
faecium, DSM 10663 NCIMB 10415, on the performance of growingle turkeys in a 105-day
trial, in a 5-phase feeding. A total of 450 malekay poults (BUT Big 6 hybrids) were randomly
divided into two treatment groups (9 replicate2®firds each). All birds were fed isonitrogenous
and isoenergetic diets, consisting of a controugr¢C) — basal diet, and an experimental group
(EF) — basal diet supplemented wHhterococcus faecium at 1.05 x 18 cfu kg* feed (30 gt
feed). Performance parameters, including body wefghd intake and feed conversion ratio, were
determined. The addition dnterococcus faecium preparation to the feed mixture (group EF)
significantly increased (g 0.05) the body weight of turkeys on the"7and 108' days of age,
respectively about 4.4 and 3.3% more than the obgioup — C. The same tendency was also
observed in the body weight gain. The results &f #xperiment are in accordance with other
studies on this subject regarding the use of ptasi@and their beneficial effect on the perform-
ance. Probiotics are an alternative to the now-edrfeed antibiotics in the EU. The useEof
terococcus faecium, DSM 10663 NCIMB 10415, can be a performance stabgifactor in the
relatively long fattening period of turkeys.
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INTRODUCTION

The total prohibition of the usage of antibiotiogth promoters in poultry feeding since
2006 is creating a need for alternative feed supgtés like enzymes, probiotic, organic acids,
as well as various prebiotic and phytogenic prejoens which stimulate growth of a benefi-
cial microflora in the alimentary tract. One of dbealternatives are probiotics [Simon and
Flachowsky 2006]. Probiotics are live bacteria @ast preparations containing microorgan-
isms of one or several kinds, which have an anistipeffect on pathogenic bacteria in intes-
tines as well as a positive effect on microfloraritestines and the macro organism itself
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[Vanbellaet al. 1990]. With turkeys, growth trials with a focus the efficiency of supplemen-
tary probiotics have rarely been conducted. Thesefind because of the request for approval,
an experiment was conducted to study the efficiarigyrobiotic preparations (witBntero-
coccus faecium, DSM 10663 NCIMB 10415) in growing male turkeys.

MATERIALS AND METHODS

There were two treatments in the experiment, treatrh (C) — a control treatment
without any addition to the feed, and treatmeriR) (with probiotic supplementation to the
diet. TheEnterococcus faecium, DSM 10663 NCIMB 1041, supplementation to the EF
diets was 1.05 x £acfu kg* feed (30 gt feed). 451 day-old healthy male turkey poults
(BUT Big 6) hybrids were obtained from a commertiatchery. The turkeys were allo-
cated at random to 18 pens, measuring 16.6avh. Each treatment comprised 9 floor pens
(replicates), with 25 birds in one pen per repéicathe pen surface was 1G (stocking
density 2.5 birds per T Straws were used as bedding material and adéitstraw was
added when necessary. The house was provided wtifioia programmable lights and
climate and was heated by a gas heating systenfasitad ventilation. The environmental
conditions were according to the BUT recommendatidine trial was conducted for 15
weeks and five feeding phases in different duratieare used. Table 1 shows the calcu-
lated composition of the diets. The compositiothefdiets and the calculations were based
on the recommendations given by Smulikowska andkdwugki [2005] for male turkeys.
Each pen was equipped with a feeder and the fesafiferedad libitum. Feeders were re-
filled with pre-weight amounts when required. Dgrihe first 10 days, feed was addition-
ally offered in the flat plastic bowls. All dietsed in the trial were offered in meal form.
Drinking water was suppliead libitum by a bell-type drinker. All experimental procedsre
involving animals were approved by the local Anifaaperimentation Ethics Committee at
the University of Warmia and Mazury in Olsztyn.

The birds were first weighed on the day of arrividien, the weight of birds in each
pen was recorded at the™85", 63%, 77" and 108 day of age. Feed intake was meas-
ured by weighing the offered feed and the feedsadfu

All diets were analyzed for the content of crudérieats by the VDLUFA method
[Naumann and Bassler 1993]. The activityeoterococcus faecium was measured in the
Institute of Animal Nutrition (Berlin) using colonkiybridization ofEnterococcus spp
grown on Slanetz-Bartley agar (Oxoid, Basingstddampshire, UK) in combination
with a strain-specific oligonucleotide probe asalé®d [Machaet al. 2004].

The results of the experiment were analyzed usitgexway analysis of variance
(ANOVA) and significant differences between treattsewere determined with Dun-
can’s multiple range test. The Statistica softwpaekage version 10.0 [StatSoft Inc.
2011] was used for statistical calculations. Th&ada tables are given as means and
standard deviations.

RESULTS

Since the experiment proceeded as planned, thefataaall turkeys could be in-
cluded in the evaluation. A proximate feed analgsiswed that the actual nutrient con-



Influence of a probiotic preparation...

centrations were consistent with the calculatedeslTab. 1). The mean concentration
of the supplementef. faecium in the feed for turkeys (EF group) was 1.21 % 1026 x
10°, 1.15 x 16, 1.06 x 18 and 1.11 x 1Dviable cells g of feed, in the following feed-
ing phases (1-2, 3-5, 6-9, 10-11 and 12-15 werds)ectively. The probiotic strain
was not detectable in the control feed. The resuitee satisfactory and corresponded
with the target values, 0 and 1.05 X tfu kg feed in C and EF group, respectively.

Table 1. Composition and nutrient content of experital diets for growing male turkeys
Tabela 1. Sktad i zawagd sktadnikéw pokarmowych w paszachsdgadczalnych dla rogieych indoréw

Specification
Wyszczegblnienie

Feeding phase (weeks)
Fazyzywieniowe (tygodnie)

1(1-2)[ 1 (3-5)| 1 (6-9) | IV (10-11) | V (12-15)

Composition/Sktad (g k9

Corn/Kukurydza 300. 300.0 300.( 300.0 300.0
Wheat/Pszenica 98.5 188.8 306.6 392.6 424(7
Soybean meal . 480.00] 4000 | 290.0|  206.6 170.0
Poekstrakcyjndruta sojowa
Fish meal/ Mczka rybna 50.3 28.0 20.0 15.0 10.0
Soya oil/ Olej sojowy 20.0 26.4 29.2 33.0 40.0
Limestone/ Kreda paszowa 16.3 17.0 193 18.0 19.0
MCP 19.2 22.6 15.9 15.9 16.7
Premix/Premiks 12.0 | 120 12.0 12.0 12.0
Lysine/Lizyna 1.4 2.2 3.6 25 3.6
Methionine/Metionina 15 1.9 1.5 2.5 2.0
Threonine/ Treonina - 1.1 1.2 1.1 1.2
Choline chloride/ Chlorek choliny 0.8 0.8 0.8 0.8 0.8

Energy and nutrient content/ Energia i zawartktadnikéw pokarmowych
AME /EMy (MJ kgh)? 11.6 11.9 12.2 12.4 12.6
Crude proteiff Biatko ogoIné 297.4| 253.7 | 220.6 187.9 167.5
StarcH/Skrobid 271.2| 316.2| 381.0 450.4 483.2
Sugar¥/Cukry? 59.3 | 49.8 43.7 41.3 38.1
Crude fibe?/ Wt6kno surowé 415 | 427 39.5 35.7 31.8
Crude fal/ Thuszcz surowy 447 | 495 51.8 57.3 63.7
Calciunt/ Wapm® 129 | 125 115 9.5 9.5
Phosphoru¥Fosfof 10.0 9.5 8.7 7.1 7.4
Sodiunt/Séd 2.8 25 2.6 2.7 2.7
Lysine/Lizyn& 18.0 | 16.0 145 10.9 10.5
Methioniné/Metioning 6.0 5.8 4.9 5.4 4.7
Cystiné/Cystynd 4.4 4.0 3.6 3.3 3.0
Threoniné/Treonind 121 | 10.2 8.6 7.9 6.3
Tryptophan&Tryptofarf 3.3 2.9 2.4 2.1 1.8

Supplied per kilogram of diet/ Suplementacja naddm paszy: 12000 IU Vit. A; 4800 IU Vit.3D48 mg
Vit. E; 3.5 mg Vit. K; 2.4 mg Vit. B; 9.4 mg Vit. B; 79 mg niacine; 5.8 mg Vit. 836 pg Vit. B1y; 240
Mg biotin; 26 mg pantothenic acid; 1.8 mg folic acid5 mg Zn; 60 mg Fe; 102 mg Mn; 18 mg Cu; 1.4 mg
Co; 0.48 mg Se; 1.9 g Na; 0.6 g Mg; 90 mg Coxidin
2 Calculated/Wartéxi obliczone [Smulikowska and Rutkowski 2005]
3 Analyzed/ Wartéci analityczne [Naumann and Bass1603]
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The experiment was performed without any problerhe Burvivability in both
treatments was good — 96.0% and 96.9% in the gtamd EF, respectively and was
better compared to the BUT recommendations (95.3%§. main causes of death were
obstruction of the alimentary tract by litter, isti@al enteritis (during the first feeding
phase) and cachexia (remaining period) and thesethexefore no relationship between
the causes of death and the use of the experinmnejahration.

By using meal feed mixtures to farm animals thraugtthe experiment, no signifi-
cant effect of the tested probiotic on feed condionpvas obtained (Tab. 2). Based on
the entire test period of 105 days, the male tslahthe probiotic group (EF) consumed
2.7% more feed than the control group (C) birdds Hiigher consumption was not sig-

nificant, but nevertheless suggests a stimulatéfigceof the probiotic bacteri&ntero-
coccus faecium.

Table 2. Influence of thEnterococcus faecium preparation on the feed intake of growing male
turkeys (g/day/bird)
Tabela 2. WptywEnterococcus faecium na spaycie paszy u rogieych indorow (g/dzig/szt.)

Period (days Groups/Grupy

Okres ((dn)i/) ) C EF SEM P
0-14 0.023 +0.001 0.023 +0.001 0.000 0.359
15-35 0.085 +0.005 0.088 +0.003 0.001 0.107
0-35 0.060 +0.003 0.062 +0.002 0.001 0.101
36-63 0.246 +0.009 0.250 +0.012 0.003 0.443
0-63 0.142 +0.006 0.148 +0.007| 0.002 0.074
64-77 0.339 +0.020 0.352 +0.034 0.007 0.324
0-77 0.181 +0.011 0.188 +0.014 0.003 0.258
78-105 0.480 +0.019 0.489 +0.022 0.005 0.332
0-105 0.262 +0.012 0.269 +0.016 0.003 0.280

Values with different letters differ significantlgpb — P< 0.05

Srednie oznaczone #dymi literami rénia si¢ istotnie; ab — K 0,05

Table 3. Influence of thé&enterococcus faecium preparation on the body weight
of growing male turkeys (kg/bird)
Tabela 3. WplywEnterococcus faecium na masg ciata rosgcych indorow (kg/szt.)

Age of birds (days) Groups/Grupy SEM P

Wiek ptakéw (dni) C EF
1% 0.058 +0.001 0.058 +0.001 0.000 0.862
14" 0.309 +0.017 0.311 +0.010 0.003 0.782
35" 1.351 +0.079 1.398 +0.047 0.016 0.149
631 4527 +0.131 4.660 +0.137 0.035 0.051
77 6.46% +0.232 6.747+0.301 0.070 0.041
105" 11.00P +0.226 11.369+0.325 0.078 0.013

Values with different letters differ significantlgpb — P< 0.05
Srednie oznaczone #dymi literami rénia si¢ istotnie; ab — K 0,05
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Table 4.Influence of theEnterococcus faecium preparation on the feed conversion ratio
of growing male turkeys (kg feed kBWG)
Tabela 4. WplywEnterococcus faecium na zuycie paszy rosscych indoréw
(kg paszy kg przyrostu masy ciaja
. Groups
S s | e
C EF
0-14 1.288 +0.030 1.304 £0.020 0.006 0.198
15-35 1.724 +0.058 1.710 £0.025 0.010 0.506
0-35 1.638 £0.045 1.632 £0.017 0.008 0.746
36-63 2.171 +0.069 2.165 +0.091 0.019 0.888
0-63 2.014 +0.038 2.008 +0.064 0.012 0.814
64-77 2.456 +0.101 2.384 +0.060 0.021 0.083
0-77 2.200 +0.092 2.167+0.083 0.020 0.438
78-105 2.974 +0.076 2.983 +0.135 0.025 0.86D
0-105 2.519 +0.078 2.495 +0.084 0.019 0.533

Values with different letters differ significantlgb — P< 0.05
Srednie oznaczone #dymi literami rénia si¢ istotnie; ab — K 0,05

The addition ofEnterococcus faecium preparation to the feed mixture (group EF)
significantly increased (g 0.05) the body weight of turkeys in"7and 108 day of age,
respectively by about 4.4 and 3.3% more than timrabgroup — C (Tab. 3). The same
tendency was also observed in body weight gaimwel FCR was observed in group EF
(+ Enterococcus faecium preparation) in comparison to the control group, (@it the
differences in this parameter were not statistcaignificant (Tab. 4). Throughout the
experiment, the animals of group EF to group C coresl 1% less feed per kg gain.

DISCUSSION

Probiotics are alternative substances which haea penerally banned in the EU as
feed antibiotics since 2006 (EC Regulation No. 183Q3). As early as 1998, Freitag
al. documented the performance-enhancing effect dfiptic preparations in an exten-
sive literature study, especially on piglets, faittg pigs and calves. Poultry was not
included in this study. In broiler production byetdiry supplementation with probiotic
feed additives, higher gains or final body weightower feed conversion ratio and fewer
animal losses were also determined [Ghadban 2@32hnalysis of some experiments
with turkeys is shown in Table 5. In the majoritiytbe experiments, the turkeys con-
sumed insignificantly less feed in the range 0b215%.The increase in body weight
gain varied between 0.5 and 4% and was signifioatyt in one experiment. Generally,
by using a probiotic preparation in the experimediats, the feed efficiency of 1.5 to
3.5% was reduced. In the case of this parametedifferences in the respective control
group without probiotic supplementation to the feed significant in two experiments.
Our results were in agreement with those literatla® presented in Table 5, especially
in the parameters of body weight gain and feed emsion ratio. Manneet al. [2002]
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also reported a reduction in losses in the pradBagroup. Both in the other cited publi-
cations as well as in the present own experimeésteffiect was not observed. In a previ-
ous work with probiotic feed additives, the samgqgrenance in turkeys was achieved as
with antibiotic-supplemented diets [Grashorn 1998].

Table 5. Literature data with different probiotinsmeat turkeys (entire experimental period)
Tabela 5. Dane literaturowe na tematnych probiotykow wzywieniu indykow rzénych
(caty okres déwiadczalny)

Effect (%) compared to control
group (= 100)
. Sex and duration|Efekt (%) w poréwnaniu z gruj
%?OUJ; € P;?r[;a;argct)n Ptet i okres do- kontrolm (= 100)
P swiadczenia Fi BWG | FCR
spazycie | przyrost | zuzycie
paszy | masy ciald paszy
Buteikis Pediococcus acidilactici .
etal. 2008 |MA 18/5M (Bactocelf) Big6J, 12 weeks -2 +2 2
Jeroch Bacillus cereus toyoi .
etal. 2004 |(ToyoCerirf) Big 65, 22 weeks -2 +2 K
E. faecciumNCIMB 10415 | Big 6 @, 16 weeks| +1 +4 -3.5
(Cylactin) Big 6 9, 16 weeks -2.5 +1 -2
Manner E. faecium DSM Big 6 9, 16 weeks 1 +2 -3
etal. 2002, [10663/NCIMB10415 -
Manner 2003(Oralin) Big 6 &, 16 weeks| -1.5 +0.5 -2
B. licheniformis + .
B. subtilis (BioPlus2B) | B9 6, 16 weeks -1 *05 | -15

Although the positive effect of probiotic prepacats in farm animals was detected
several decades ago, the effectiveness princifléese feed additives has not yet been
fully elucidated [Taragt al. 2009]. Studies have been conducted into thetintddlora
stabilizing effect of probiotic feed supplementsafyenet al. 2002, Manner 2003].

CONCLUSIONS

The results of the present experiment are in aecuw& with other studies on this
subject. Probiotics are an alternative to the ailyebanned food antibiotics in the EU.
The use ofenterococcus faecium, DSM 10663 NCIMB 10415, can be a performance
stabilizing factor in the relatively long fattenipgriod of turkeys.

REFERENCES
Buteikis G., Matusevicius P., Januskevicius A., davski J., Mikulski D., Blok J., Kozlowski K.,

2008. Use of synbiotic preparations in turkey destsl their effect on growth performance.
Vet. Med. Zoot. 43(65), 14-19.



Influence of a probiotic preparation... 7

Freitag M., Hensche H.-U., Schulte-Sienbeck H., RelicB., 1998. Kritische Betrachtung des
Einsatzes von Leistungsforderern in der Tierernd@drérorschungsbericht des Fachbereiches
Agrarwirtschaft Soest, Universitat-GesamthochscRaderborn, Germany, 199.

Ghadban G., 2002. Probiotics in broiler productiarch. Gefligelk. 66, 49-58.

Grashorn M., 1998. Use of probiotics, digestion arders and growth promoters in diets for
heavy turkeys. Proc. i’OEuropean Poultry Conference, Jerusalem, Israel2@1kine,
407-410.

Jeroch H., Strobel E., Zachmann R., 2004. Untersugdnu zur Wirksamkeit des Probiotikums
Bacillus cereustoyoi in der Putenmast. Vet. Med. Zoot. 28(50), 57—60.

Macha M., Taras D., Vahjen W., Arini A., Simon QQ04. Specific enumeration of the probiotic
strain Enterococcus faecium NCIMB 10415 in the intestinal tract and in faecepigiets and
sows. Arch. Anim. Nutr. 58, 443-452.

Ménner K., Jadamus A., Vahjen W., Frackenpohl Umdd O., 2002. Effekte probiotischer
Zusétze bei Puten auf Leistungsmerkmale und imi@stiMikroflora. Tagungsbericht 7. Ta-
gung Schweine- und Gefligelernahrung, Martin-Lutbeiversitat Halle-Wittenberg, Institut
fur Erndhrungswissenschaften, 26-28 November, 7.8—80

Ménner K., 2003. Use of probiotics as a safetyolaét turkeys. Proceedings of International
Meeting “Turkey production: Balance act between ocomsr protection, animal welfare and
economics aspects”. Berlin, Germany'February andiMarch, 61-69.

Naumann C., Bassler R., 1993. Methodenbuch Band I8.ddemische Untersuchung von Fut-
termitteln. VDLUFA-Press, Darmstadt.

Simon O., Flachowsky G., 2006. Futterzusatzstaffelér Tiererndhrung. In: Futtermittelzusatz-
stoffe, Technologie und Anwendung (Publisher: H.Rape), Agrimedia GmbH Ber-
gen/Dumme.

Smulikowska S., Rutkowski A., 2005. Zalecenjavieniowe i warté¢ pokarmowa pasz. Normy
zywienia drobiu. # ed. Instytut Fizjologii Zywienia Zwierat PAN, Jabtonna.

StatSoft Inc., 2011. Statistica (data analysisisn# system), version 10.0, www.statsoft.com.

Taras D., Vahjen W., Simon O., 2009. Wirkungsweise Probiotika. Tagungsbericht 2.—4. Sep-
tember ,Nutztiererndhrung morgen: Gesunde Tierffiziente und nachhaltige Erzeugung —
wertvolle Produkte. Schriftenreihe aus dem Institut Nutztierwissenschaften, Gruppe Er-
nahrung-Produkte-Umwelt, ETH-Zentrum Zirich. 32--63.

Vahjen W., Jadamus A., Simon O., 2002. Influenca pfobioticEnterococcus faecium strain on
selected bacterial groups in the small intestingrofving turkey poults. Arch. Anim. Nutr.
56, 419-429.

Vanbella M., Teller E., Focant M., 1990. Probiotiesanimal nutrition: a review. Anim. Nutr. 40,
453-460.

Streszczenie.Celem bada bylo okrelenie wptywu preparatu probiotycznego zawigcapo
szczepEnterococcus faecium, DSM 10663 NCIMB 10415, na wyniki odchowu mtodycldaméw
podczas déwiadczenia trwajcego 105 dni, w ktdrym zastosowano 5-fazowy progzgwienia.
Materiat dédwiadczalny stanowito 450 pisitl indyczych pici mgskiej, mieszacéw BUT Big 6,
podzielonych losowo na dwie grupy (9 powtdrzeo 25 ptakdw). Wszystkie ptaki karmiono
mieszankami izoenergetycznymi i izobiatkowymi. Gaukontrolna (C) otrzymywata mieszank
bazows, a w grupie déwiadczalnej (EF) diet bazows uzupetniano preparatemEnterococcus
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faecium w ilosci 1,05 x 18 jtk kg paszy (30 g't paszy). Okréono nastpujace cechy odchowu:
masa ciala, spgcie paszy oraz wspoétczynnik wykorzystania paszgd@hie preparatu probio-
tycznego zawieragegoEnterococcus faecium do mieszanki grupy dwiadczalnej (EF) istotnie (p
< 0,05) zwikszytlo mas ciata indykéw okréona w 77. i 105. dniwycia — odpowiednio o okoto
4,4 1 3,3%, w poréwnaniu z gragontrolrg (C). Taky samy tendencj obserwowano w odniesie-
niu do przyrostow masy ciata ptakow. Wynikisddadczenia potwierdzajwczeniejsze doniesie-
nia naukowe dotyezxe stosowania probiotykdw i ich korzystnego wphtymaicechy produkcyjne.
Probiotyki stanowj alternatyw dla antybiotykdw paszowych, ktérych stosowaniaazako w

krajach Unii Europejskiej. Zastosowanknterococcus faecium, DSM 10663 NCIMB 10415,

moze wptywa stabilizupco na wyniki produkcyjne indykéw podczas stosunkailaiego okresu

odchowu.

Stowa kluczowe:indyki, probiotyk, Enterococcus faecium, wyniki odchowu



