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Efficacy of Macleaya cordata preparation
in growing broiler chickens

Efektywnai¢ stosowania preparatu zadleaya cordatgbokkonia sercowata) w
zywieniu kurcat brojleréw

Summary. The aim of this study was to determine the eftddlacleaya cordatgreparation on
the performance parameters and carcass chardcten$tgrowing broiler chickens. The experi-
ment was conducted during 35 days of the rearimgpgeand it involved Ross 308 broiler chick-
ens kept in litter pens. A total of 2 640 sexedif50% males and 50% females) were randomly
assigned to two treatments with 24 replicates &atihent: negative control (T1) and experimen-
tal treatment where diets were supplemented Wititleaya cordatgpreparation at 15 mg Kg
feed (T2). No significant impact of diet supplenaittn with Macleaya cordatgpreparation on
the performance parameters of birds or carcassl yigls observed. Our findings indicate that
Papaveracea@lkaloids - the active ingredients of the phytdgemeparation SangroVit had no
influence on the analyzed parameters or exerteg amhinor effect under experimental condi-
tions. A similar test should be carried out undeldfconditions.
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INTRODUCTION

In our previous experiments, a phytogenic feed taddittrade name SangroWt
comprising plants of the familPapaveraceadthe poppy family) and the alkaloid san-
guinarine used as dietary supplements had no &gnif effects on fattening perform-
ance, carcass quality, nutrient digestibility, nbef&ability of gross energy and N bal-
ance in growing turkeys and broiler chickens [Jeretal. 2009]. The phytogenic feed
additive Sangrovit had no beneficial influence on the performancgesiive processes
and physiological parameters of broiler chickensZli¢wski et al. 2008a, 2008b]. An-
other digestibility trial revealed that long-termimainistration of sanguinarine to broilers
significantly inhibited fermentation processesheit ceca, thus reducing the production
of volatile fatty acids in this section of the gagttestinal tract [Jankowslat al. 2009].
Similar results were reported bysBiewicz et al. [2013] for broilers fed sanguinarine-
supplemented diets. The above research findingsngertant from the perspective of
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intestinal health. It should also be noted thaepthuthors reported on significant and
insignificant performance- or carcass quality-erdiag effects of this phytobiotic prepa-
ration [Damme and Ader 2004, Totilas al. 2008, Vieiraet al. 2008, Zduczyk et al.
2010]. An objective assessment of Sangfowbuld require further tests, as shown by
previous studies of feed antibiotic supplementsnjhig 1982, Meixneet al. 1986]. In
experiments with antibiotics and, more recentlyghiotics only numerical effects were
determined [Meixneet al. 1986, Simon 2001]. The absence of statisticatiyicant
differences between the control and experimentalgs could result from a too low
number of replicates (a methodological error). €fane, in the present experiméviac-
leaya cordatapreparation was tested in broilers assigned tottemtment groups (con-
trol group, experimental group) of 24 subgroupshd®uszczyc 1981].

The aim of this study was to determine the effédlacleaya cordatgpreparation
(Sangrovif, Phytobiotics) on the performance of growing leithickens between 1
and 35 days of age.

MATERIALS AND METHODS

The experiment was conducted in one of the floar Ipguses located at the Experi-
mental Farm administered by the Department of Po@tience, University of Warmia
and Mazury (UWM) in Olsztyn, Poland. All procedunesre approved by the Animal
Care and Use Committee at the University of Waranid Mazury. A total of 2 640
sexed broiler chickens of the Ross 308 strain yadaeed in 48 pens, with 55 birds per
pen (approx. 50% males and 50% females). Eachnteztconsisted of 24 pens (24
replicates), with 1320 birds per treatment. Stogkotensity was approximately 16
birdsm®. The chickens were reared for five weeks on déty bnd were fed standard
diets in meal form in a two-stage system (stamer grower/finisher). Control group (T1)
birds received basal diets and experimental gra®) pirds received identical diets
supplemented wittMacleaya cordatapreparation at 15 mg Kgfeed. The basal diets
were formulated in accordance with the Polish feggirogram [Smulikowska and Rut-
kowski 2005], and their composition and calculawtergy and nutrient content are
shown in Table 1. The diets, based on wheat, codnsaybean meal, were analyzed for
the content of crude nutrients by the VDLUFA metliddumann and Bassler 1993].

The birds had free access to feed and water thomtdhe experiment. The housing
conditions conformed to the recommendations ofttfeeder company [Aviagen 2012].
Straw was used as bedding material.

All birds were weighed on a pen basis on day 1,individually at 21 and 35 days
of age. Feed intake was determined weekly and tigrtates were recorded daily. At
the end of the experiment, birds representing trezage body weight of males in each
group were selected for carcass quality assessfpérbirds per treatment, 48 birds in
total). Carcass weight (after 12 hours of chillintfe proportions of the bowels, breast
meat without skin, thigh meat, drumstick meat abdcminal fat, and carcass yield were
determined according to the method proposed byeZkbland Doruchowski [1989].

The results were verified statistically by one-vemalysis of variance (ANOVA) in
an orthogonal design. The significance of diffeemavas estimated by Duncan’s test.
The calculations were performed using the Statistmftware package ver. 10.0 [StatSoft
Inc. 2011]. Data in tables are given as means tamdiard deviations.
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RESULTS

An analysis of experimental diets showed that tlveye nutritionally adequate (Ta-
ble 1). All birds were characterized by high lividtlithat ranged from 98.64% in treat-
ment T1 to 98.86% in treatment T2. No significaiffedlences in average body weight

Table 1 Composition and nutrient content of basal dietdfoiler chickens (g kg
Tabela 1. Sktad i zawagbsktadnikéw pokarmowych pasz bazowych dla katrbrojleréw (g kgt

Components/ Komponenty Starter . Grower .
(1-21 days/ dni) (22-35 days/ dni)
Wheat/ Pszenica 395.80 395.70
Corn/ Kukurydza 200.00 200.00
Soybean meal/ Poeksfruta sojowa 290.00 248.00
Rapeseed meal/ Poekstiuta rzepakowa 30.00 50.00
Potato protein/ Biatko ziemniaczane 10.00 -
Soybean oil/ Olej sojowy 30.00 35.00
Animal fat/ Thuszcz zwierxy - 30.00
Limestone/ Kreda paszowa 15.00 14.00
MCP/ Monofosforan wapnia 15.00 13.00
NaHCQ; 3.40 3.30
NaCl 1.40 1.40
Methionine/ Metionina 2.10 1.90
L-Lysine HCI/ L-Lizyna HC1 1.70 2.00
Threonine/ Treonina 0.30 0.90
PremiX/ Premiks 2.50 2.50
Choline-ClI/ Chlorek choliny 2.80 2.30
Energy and nutrient contént
Energia i zawart& sktadnikéw pokarmowych
AMEy / EMy (MJ kg?) 12.31 13.19
Crude protein/ Biatko ogéine 221.3 200.2
Crude fiber/ Wiokno surowe 33.6° 32.8
Crude fat/ Thuszcz surowy 45.6 77.9
Starch/ Skrobia 197.4 198.8
Sugars/ Cukry 9.4 7.6
Lysine/ Lizyna 12.1 11.0
Threonine/ Treonina 8.2 8.0
Methionine/ Metionina 5.3 4.9
Met + Cys 9.2 8.5
Sodium/ Séd 1.7 1.7
Calcium/ Waj 9.7 8.9
Phosphorus/ Fosfor 5.0 4.6

! Supplied per kilogram of diet/ Suplementacja naddim paszy: vit. A 12000 IU; vit. $5000 IU; vit. E 30
mg; vit. K3 3 mg; vit. B 2.2 mg; vit. B 8 mg; vit. B 5 mg; vit. B> 11 pg; folic acid 1.5 mg; biotin 150g;
calcium pantothenate 25 mg; nicotinic acid 65 mg; 80 mg; Zn 40 mg; | 0.33 mg; Fe 80 mg; Cu 8 mg; Se
0.15 mg; ethoxyquin 150 mg

2 Calculated/ wartéi obliczone [Smulikowska and Rutkowski 2005]

3 Analyzed/ wartéci analityczne [Naumann and Bass1603]
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Table 2. Fattening performance of broiler chickimusdiets with or without
Macleaya ordatssupplementation

Tabela 2. Wyniki odchowu kurgzbrojleréwzywionych pasg z dodatkiem lub bez dodatku
Macleaya cordata

Treatment groups

Parameter Period, da)_/s Grupy dawiadczalne p
Cecha Okres, dni T =

Feed intake 1-21 1.100 +0.035 1.079 +0.028 0.030
Spaycie paszy (ko) 22-35 2.168 +0.037 2.178 +0.063 0.523
1-35 3.259 +0.063 3.243 +0.061 0.361
1 0.042 +0.001 0.042 +0.001 0.341
Body weight Masa ciata (kg) 21 0.784 +0.024 0.775 +0.033 0.278
35 2.043 +0.051 2.036 +0.064 0.706
Body weight gain 1-21 0.742 +0.024 0.733 +0.032 0.288
P X iata (k 22-35 1.259 +0.048 1.261 +0.048 0.845
rzyrost masy ciata (kg) 1-35 2.001 +0.051 1.994 £0.064 | 0.717
Feed conversion ratio 1-21 1.497 +0.039 1.486 +0.053 0.678
Zuzycie paszy (kg kg 22-35 1.725 +0.069 1.729 +0.077 0.872
1-35 1.641 +0.048 1.644 +0.620 0.838

Values in rows with different letters differ sigigéntly; ab — < 0.05
Srednie oznaczone zdymi literami rénig sic istotnie; ab — K 0,05

Table 3. Carcass characteristics of broiler chickedsliets with or without Sangro¥it
supplementation
Tabela 3. Charakterystyka tuszek katdarojleréwzywionych pasz z dodatkiem

lub bez dodatkpreparatu SangroVit

Parameter Treatment groups
Gr déwiadczalne
Cecha Tlupy wiadcz = P
Body weight before slaughter 218 +0.04 217 +0.03 0.432
Masa ciata przed ubojem (kg) T T )
Heart/ Sercé (%) 0.49 +0.06 0.47 +0.07 | 0.179
Gizzard/ ZotadeK (%) 1.20 +0.13 1.15+0.12 | 0.188
Liver'/ Watrobd (%) 1.93+0.16 2.04+0.17 0.025
Carcass weight/ Masa tuszki (kg) 1.62 +0.05 1.6040 0.074
Dressing percentage
Wydajnosc rzenat (%) 74.39 £1.51 73.64 £1.42 0.082
Cold carcass weight
Masa tuszki schiodzonej (kg) 1.60 +0.05 1.58 +0.04 | 0.074
Breast musclés 26.36 +1.88 2578 +1.83 | 0.284
Migsénie piersiowd(%)
Thigh muscle$
Micénie udowd (%) 12.66 +0.73 12.51+0.61 | 0.470
Drumstick muscle's
Micénie podudzia(96) 8.76 +0.51 8.71+0.49 | 0.731
Abdominal faf
Thiszcz sade}kOV\f)(%) 1.49 +0.41 1.81+0.96 0.133

Values in rows with different letters differ sigicdintly; ab — < 0.05
Srednie oznaczone #dymi literami rénig si¢ istotnie; ab — K 0,05
! Body weight before slaughter/ Masa ciata przederhc= 100%

2 Cold carcass weight/ Masa tuszki schtodzonej 2400
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and in body weight gains were noted between tregtmmoups throughout the experi-
ment (Table 2). At the end of the experiment, therage body weight of birds was simi-
lar in both treatment groups (2.043 kg — T1 an®@.Kkg — T2). No influence of dietary
inclusion ofMacleaya cordatgreparation on body weight gains was observed theer

entire experiment.

Table 4. Evaluation of the effects of some phytogéed additives in broilers
Tabela 4. Wptyw wybranych dodatkéw fitogenicznyehkurczta brojlery

Dosage per kg
Source Tested substances of diet Results
Zrodio Badane substancje| Dawka na kg Wyniki
paszy
= 3-20 g savory|FI* partly reduced, no or no significant
© 8 |savory and oregano (czaber), effect on BW and FCR except for
@ N |products 2-20 g oreganaoregano oil: FCR significantly lower
% S |czaber i produkty z 0.1-1 g oreganfFI* czsciowo obnione, brak lub brak
T & oregano oil (olej z  |istotnego wptywu na BWi FCR, poza
oregano) |olejem z oregano: FCR istotniezaze
essential oils of cassia,
lemon grass, clove minor decrease in FI and BW, except fof
leaves, oregano, allspi lemongrass oil, no effect on FCR and the
leaves fatty acid profile of abdominal fat
§' olejki eteryczne z 0.1g niewielkie obnkenie Fl i BW, z wygtkiem
2 cynamonu, trawa oleju z trawy cytrynowej, brak wptywu na
— cytrynowa, lécie FCR i na profil kwaséw ttuszczowych
< gozdzikéw, oregano, tkanki ttuszczowej
= liscie ziela angielskiegp
no effect on FI, BW, FCR and the fg
oregano oil 0.1 acid profile of abdominal fat
olej z oregano -9 brak wptywu na FI, BW, FCR i pro
kwaséw ttuszczowych tkanki ttuszczowej
no effect on FI, BW, FCR, Malance, me
= nutrient content and meat ta
o significantly lower breasinuscle weight i
o 52 mg carvacro .
N monoterpenes from 26 m the y-terpinene group, the oth
= various essential oils > MY supplements had no effect on car
o . . .| y-terpinene, 26 . .
a8 (including oregano oil) m quality traits
) monoterpeny z inych 9 |brak wptywu na FI, BW, FCR, bila
S o p-cymene-7-0l; . S
c olejkéw eterycznych (w " . azotu, zawart@ sktadnikdw pokarmowyg
@ - mixture of three L 2
3 tym olej z oregano) miesa oraz smak rga, istotne obnenie
) substances PO .
= masy megsni piersiowych w grupiey-
tempinene, inne dodatki nie miaty wptyy
na cechy jakxi tuszy

LFI - feed intake/ spycie paszy
2BW — body weight/ masa ciata
3FCR - feed conversion ratio/zcie paszy
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During the first experimental period-21 days), a significant difference in feed in-
take was noted between the groups — control grbigkens consumed more feed than
birds from theMacleaya cordatareatment group (Table 2). The above trend was not
observed in the remaining experimental periods. fékd conversion ratio was identical
in groups T1 an T2 (Table 2). There were no sigaift differences in carcass dressing
percentage and the percentages of breast and leganibetween the groups (Table 3).
Birds from theMacleaya cordatareatment group were characterized by signifigantl
(p < 0.05) higher liver weight.

DISCUSSION

Bird performance parameters noted in our experiraeattypical of the Ross 308
genotype [Aviagen 2012]. Diet supplementation wWithcleaya cordatgreparation had
no significant impact on the performance paramaielsrds or carcass yield and quality,
which corroborates the results of a previous expent with Ross broilers [Koztowskit
al. 2008a]. However, a significant difference of 2%érd intake between the groups in
the starter period indicates tHdficleaya cordatacould be an important feed additive,
and more studies are needed to determine its v@lgh a result could only be achieved
in an experimental design involving a high numbtreplicates. The results of broiler
trials with the use of the same phytobiotic prepama obtained by other authors, are
different. Damme and Ader [2004] reported a sigaifit improvement in feed conver-
sion in Ross broiler chickens. Moset al. [2003] observed no significant differences
with respect to fattening and carcass quality patars of broilers between the control
group and the group which received a Sangfevisupplemented diet.

Attention should also be paid to the significaritigher liver weight in thélacleaya
cordatatreatment group (T2), which has not been repdadeathte. Experimental designs
with varied dosages of the tested preparation wbelsheeded to determine whether the
above effect could be attributed to the presen@kafoids inMacleaya cordata

Other experiments, whose results are summarizddhlibe 4, demonstrated no sig-
nificant effects of phytogenic substances on brail@ckens. However, both numerical
and significant performance improvements were regloin other animal species [Jeroch
et al. 2009]. In general, the results of our experimempp®rt previous research into the
phytogenic feed additive Sangrdtitand the findings of other studies performed in
broilers and growing turkeys [Jankowski al. 2009, Koztowskiet al. 2008a, b, Seske-
vicieneet al. 2005a, b, c, Totilast al. 2008, Zduczyket al. 2010].

CONCLUSIONS

Based on previous researthiacleaya cordatgreparation cannot be recommended
as a feed additive for broiler chickens. Other pbgnic preparations showed no per-
formance-enhancing effect in broilers, either. @odings indicate thaPapaveraceae
alkaloids— the active ingredients of the phytogenic preparatsangrovit — had no
influence on the performance parameters of broiersarcass yield and quality, or ex-
erted only a minor effect under experimental cdodg. A similar test should be carried
out under field conditions.
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Streszczenie.Celem badéa byto okrelenie wptywu preparatu Macleaya cordata(bokkonia
sercowata) na wyniki odchowu oraz wydaj@ozezng kurcat brojleréw. Materiat déwiadczalny
stanowily kurczta brojlery Ross 308 utrzymywane do wieku 35 dniojcéch naciodtce. Ptaki w
liczbie 2640 seksowanych osobnikéw (50% samcéw% Zamic) podzielono losowo na dwie
grupy (24 powtoérzenia w kdej): grupa kontrolna (T1) i grupa @wiadczalna (T2), w ktérej
pasza zostata uzupetniona preparateMezleaya cordatav dawce 15 mg Kgpaszy. Nie stwier-
dzono istotnego wptywu suplementacji paszy preparaMacleaya cordatana wyniki odchowu
ptakow oraz na wydajié rzezna kurczt. Wyniki bada wskazug, ze alkaloidy z rodziny réin
makowatych— aktywne sktadniki fitogenicznego preparatu Sawigfo— nie wywarly wplywu
na analizowane cechy lub ich wptyw byt niewielkod®bne badania naidgtoby przeprowadziw
warunkach produkcyjnych.

Stowa kluczowe:kurczta brojlery, fitobiotyk Macleaya cordatawyniki odchowu, analiza rzaa



