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Abstract

Bones, even after their growth has been completed, react to both external and inter-
nal factors which include feeding. The process of bone mineralization, including limb bo-
nes, is a very important index of the effectiveness and quality of feeding procedures, aswell
as a measure of the organism’s health status. Antibiotics, which used to be very popular
growth stimulators in feeding, have recently been replaced with natural feed additives,
namely herbs. Although the usefulness of herbs has been known for a long time, little
information has been found so far concerning their use in animal feeding and effect on the
physical parameters and the chemical composition of the bones chickens.

The aim of the present work was to determine a potential influence of herbs added
to chickens’ diets on the body weight, chosen physical parameters of tibia bones: their we-
ight, length and the content of the basic mineral components of the bone.

The experiment was conducted on 210 broiler chickens of the Ross 308 line, divided
into seven feeding groups: the control group (I — a mixture containing an antibiotic) and
six experimental ones (II — hops, III — lime, IV — lemon balm, V — pansy, VI — peppermint,
VII — nettle). In the bone samples, their weight, length, and the chemical composition
of ash: Ca, Mg and P were determined.

The results obtained in the present study reveal that an addition of nettle or lemon
balm to the mixtures led to an increase in the body weight of broiler chickens. An addition
of hops (II) to the mixtures led to a decrease in the length of the bones. An addition ofle-
mon balm, pansy, peppermint or nettle to the mixtures had a negative effect on the level
of Mg in the bones.
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WPLYW DODATKU ZIOL DO PASZY NA MASE CIALA ORAZ CECHY FIZYCZNE
I CHEMICZNE KOSCI PISZCZELOWYCH KURCZAT BROJLEROW

Abstrakt

Kosci, nawet po zakonczeniu swego wzrostu, reaguja na czynniki wewnetrzne i ze-
wnetrzne, do ktorych nalezy rowniez zywienie. Proces mineralizacji tkanki kostnej, w tym
kosci konczyn, jest bardzo waznym wskaznikiem efektywnosci i jakoSci stosowanego zy-
wienia, ale réwniez i miernikiem stanu zdrowotnego organizmu. Antybiotyki, do niedawna
popularne w zywieniu stymulatory wzrostu, zaczeto zastepowaé naturalnymi dodatkami pa-
szowymi, np. ziolami. Mimo ze przydatno$¢ ziél jest znana od dawna, to wzywieniu zwie-
rzat, jak dotad, nie ma jednoznacznych informacji na temat ich wpltywu na organizm kur-
czat oraz parametry fizyczne i sktad chemiczny koSci.

Celem pracy byto okreslenie potencjalnego wptywu dodatku ziét do mieszanek paszo-
wych na mase ciata, wybrane parametry fizyczne kosci piszczelowych: mase i dlugosé oraz
zawarto§é podstawowych mineralnych skitadnikéw ko$cca.

Doswiadczenie przeprowadzono na 210 kurczetach brojlerach Ross 308, podzielonych
na 7 grup: kontrolng (I — antybiotyk) i 6 doswiadczalnych (II — chmiel, III - lipa,
IV — melisa, V — bratek, VI — mieta, VII — pokrzywa). Okreslono mase powietrznie sucha
kosci piszczelowych, dlugosé catkowita, a po mineralizacji — zawarto$¢ podstawowych sktad-
nik6w mineralnych: Ca, Mg i P.

Stwierdzono, ze wprowadzenie do mieszanek pokrzywy i melisy istotnie zwiekszylo
mase ciata kurczat, a dodatek chmielu spowodowal skrocenie kosci. Zastosowanie dodatku
melisy, bratka, miety i pokrzywy wptyneto na zmniejszenie koncentracji Mg w kosciach.

Stowa kluczowe: kurczeta brojlery, ziota, kosci piszczelowe, parametry fizyczne i chemiczne.
INTRODUCTION

The chemical composition of each organism is relatively fixed and deter-
mined by its genotype. Maintaining the composition on a fixed level, due to
homeostasis, is essential for all tissues, including bones. Bones, even after
their growth has been completed, react to both external and internal fac-
tors, which include feeding. With respect to the practice of poultry feeding,
the process of bone mineralization, including limb bones, is a very impor-
tant index of the effectiveness and quality of feeding procedures, as well as
a measure of the organism’s health status (FERRETTI et al. 1993, SLiwa and
Rapzkr 1995, KwiecieN 1997, 1999, RatH et al. 2000, Crespo et al. 2000, Jano-
cHA et al. 2004, KwiecieN 2005).

Chickens are characterized by a fast growth rate. The mixtures used in
nutrition of chickens are expected to have a high concentration of protein,
energy, vitamins and minerals supplemented with stimulators (ZiMNOCH et
al. 2000).

The conditions of broiler breeding and management, as well as genetic
selection aimed at reaching a high body weight at the quickest rate possi-
ble, have resulted in higher requirements regarding mechanical bone resist-
ance in chickens. The burden put on the bones, resulting from a high body
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weight conditioned mainly by the muscles of breasts and limbs, the imbal-
ance between these parts of the body and an excessive ratio between the
muscle weight and bone weight lead to structural deformities and distor-
tions of the skeleton, which in most cases affect the limbs (Crespo et al.
1999).

Recently, antibiotics which used to be very popular growth stimulators
in feeding (FriTz et al. 1993, Guo et al. 2003, DeEMIr et al. 2005), have been
replaced with natural feed additives, namely herbs (Craic 1999, KALOREY et al.
2005). This was caused by the concerns regarding an unwanted influence
of antibiotics on man as a consumer, as well as on the environment (DoNo-
GHUE 2003).

Herbs possess healing properties and they reinforce the immune sys-
tem. They influence physiological processes and contribute some nutritive
value. Consequently, they can affect directly or indirectly the production
results (Craic 1999, NaGEswARA et al. 1999, Hora et al. 2000, Cross et al.
2004, Guo et al. 2004, MitscH et al. 2004). Although the usefulness of herbs
has been known for a long time, little information has been found so far
concerning animal feeding and the remains of certain substances in the tis-
sues, their influence on the organism or the animal products obtained. The
knowledge concerning the influence of herbs on the physical parameters
and the chemical composition of the bones is also scarce (KwIECIEN, WINIAR-
ska-MieczanN 2007), which makes it impossible to verify most of the authors’
own studies and induces their continuation.

The aim of the present work was to determine a potential influence
of herbs added to chickens’ diets on the body weight and chosen physical
parameters of tibia bones: their weight, length and the content of the basic
mineral components of the bone: Ca, P and Mg.

MATERIAL AND METHODS

The experiment was conducted on 210 broiler chickens of the Ross 308
line, reared in boxes under standard environmental conditions until they
were 42 days old. One-day-old chickens were randomly divided into 7 groups:
a control group (I) and six experimental groups (II, III, IV, V, VI and VII).
Each group consisted of 30 birds in three replications.

From raising day 1 to day 10, the birds were administered a starter
mixture (S), from day 11 to day 35 — a grower mixture (G) and from day 36
to day 42 — a finisher mixture (F). The control mixtures contained: maize,
soybean meal, dried grass silage, soybean oil and antibiotic (Flavomycin).
Composition and nutritive value of the control and experimental mixtures
are presented in Table 1. In the experimental mixtures, dried grass silage
was replaced by 2% addition of dried herbs: hops (Humulus lupulus L.), lime
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Table 1
Composition (%) and nutritive value of the mixtures
S G/F
Item groups

I* II-VII I* II-VII
Maize 55.15 55.5 57.78 57.78
Soybean meal 46% 33.0 33.0 30.0 30.0
Yeast 2.0 2.0 2.0 2.0
Dried grass silage meal 2.0 - 2.0 -
Herbal meal - 2 - 2
Soya oil 3.0 3.0 4.0 4.0
Dicalcium phosphate 15 1.5 1.2 1.2
Limestone 1.5 1.5 1.5 1.5
NacCl 0.5 0.5 0.35 0.35
DL-methionine 0.15 0.15 0.15 0.15
L-lysine 0.2 0.2 0.02 0.02
Vitamin-mineral premix ¢ 1.0 1.0 1.0 1.0
Total 100 100 100 100
1 kg feed mixtures contains:
ME (MJ) 12.74 12.73 13.03 13.03
Crude protein (g) 214.1 214.1 194.2 194.2
Crude fibre (g) 34.3 34.3 33.3 33.3
Ca(g) 10.18 10.18 947 947
P total (g) 6.97 6.97 6.29 6.29
Mg (g) 1.94 1.94 1.72 1.72
Lysine (g) 12.12 12.12 9.98 9.98
Met + Cys (g) 7.77 7.77 7.71 7.71

I — control group; II-VII — experimental groups; S — starter mixture; G/F — grower/finisher
mixture group

“Composition of premix starter/kg: vit. A 1360000 IU, vit. D5 325000 IU, vit. E 4000 mg,

vit. K3 250 mg, vit. B; 200 mg, vit. B, 600 mg, vit. Bz 300 mg, vit. B;5 2000 ug, biotin 15 mg,
folic acid 125 mg, nicotinic acid 3500 mg, D-calcium panthotenate 1200 mg, choline chloride
60000 mg, Mn 9000 mg, Cu 2000 mg, Zn 10000 mg, Fe 9000 mg, J 100 mg, Se 25 mg,

Co 70000 pg; Composition of premix grower/finisher/kg: vit. A 1200000 IU, vit. D3 300000 IU,
vit. E 3000 mg, vit. K3 200 mg, vit B; 150 mg, vit. By 500 mg, vit. Bg 250 mg, vit. B, 1500 ng,
biotin 10 mg, folic acid 100 mg, nicotinic acid 2500 mg, D-calcium panthotenate 1000 mg,
choline chloride 60000 mg, Mn 9000 mg, Cu 2000 mg, Zn 10000 mg, Fe 9000 mg, J 100 mg,
Se 25 mg, Co 70000 png

*antibiotic Flavomycin (0.1%)
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(Tilia cordata L.), lemon balm (Melissa officinalis L.), pansy (Viola tricolor
L.), peppermint (Mentha piperita L.) or nettle (Urtica dioica L.). Since the
beginning of broiler raising, the birds were fed in accordance with the me-
thodical system presented in Table 2.

Table 2
Design of the experiment
Group Trestment
I (control) antibiotic and dried grass silage — 2%
11 hops (Humulus lupulus L.) — 2%
11 lime (Tilia cordata L.) — 2%
v lemon balm (Melissa officinalis L.) — 2%
v pansy (Viola tricolor L.) — 2%
VI peppermint (Mentha piperita L.) — 2%
VII nettle (Urtica dioica L.) — 2%

The mixtures were delivered in the form of a mass of pelets; only the
nestlings were administered crumbles. Feed and water were provided
ad libitum.

After weighing chickens on day 42, 8 birds (4 cockerels and 4 hens)
from each group, about the average weight, were sacrificed and subjected to
dissection. During the dissection analysis, their tibia bones were taken for
preparations according to the Polish method described by Ziorecki and Doru-
cHowsKI (1989). The weight, length and percentage share of the bone in the
total body weight were assessed.

After the incineration process at the temperature of 650°C, crude ash
and basic mineral components: Ca, Mg and P were determined. Crude ash
was determined by the AOAC method (1999). The spectrophotometric atomic
absorption (SAA) method was used to assess the content of Ca and Mg,
while the amount of P was determined with the colorimetric method
on a Helios Delta apparatus.

The results were subject to a statistical analysis, using Statistica Ver-
sion 5, with ANOVA single-factor variance test, adopting 0.01 as significance
level (StatSoft Inc 1995). Significance of differences between means was de-
termined by Tukey’s test.

RESULTS AND DISCUSSION

The addition of herbs to the mixtures led to a significant differentiation
and an increase in the body weight of broiler chickens in the experimental
groups, in comparison with the body weight of the control group birds
(Table 3). A different opinion is presented by Krawczyk et al. (2000) and
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by BorsocLou et al. (2002; 2004), who obtained results suggesting a negative
effect of herbs on the final body weight of broiler chickens.

The weight of the chickens’ tibia bones was dependent on the sex of the
birds, and thus, indirectly, on their bones weight, and it was statistically
higher in cockerels than in hens in the groups receiving an addition of hops
(II), lemon balm (IV), peppermint (VI) and nettle (VII).

An addition of hops (II) to the mixtures led to a decrease in the length
of the bones in comparison with the control group. It was also noted that
the bones of the cockerels were longer than the bones of the hens, and
statistically significant differences regarding the length of the bones were
observed between the roosters and hens administered an addition of antibi-
otic (I), lemon balm (IV) and peppermint (VI).

The results of the study concerning the weight and length of tibia bones
coincide with the data quoted by KwikcieN and WiNiaRsKA-MIEczaN (2007), who
examined the femur as a representative bone in reference to the research
concerning the skeletal system. The values of the physical parameters of the
tibia bone examined in the authors’ own studies are similar to the results
observed by Pisarski and KwiecieN (2003) and KwiecieN (2003), yet the agents
affecting the physical parameters of the bones were slightly different.

Introducing herbs into feeds for poultry did not lead to a differentiation
in the percentage share of the bone in the total body weight. However,
statistically significant differences were observed between the cockerels and
hens receiving a supplement of hops (II), lime (III), lemon balm (IV) and
peppermint (VI).

All physical parameters of the bones considered in the experiment were
substantially higher in roosters than in hens, which, as suggested by BLEnAU
(1993), SLiwa and Rapzkr (1995), SEEMAN (1999) and RaTH et al. (1999), results
from the systemic distinctness determined by sex and growth hormones.

The results of the studies performed by SzEREMETA et al. (2005) also indi-
cate the influence of age and sex on bone parameters. The researchers found
longer and heavier bones of larger diameter in male individuals. The re-
sults obtained in the authors’ own studies suggest a positive effect of nettle
on physical parameters of tibia bones in broiler chickens. A similar opinion
is expressed in the studies by KwiecieEN and WiNIARSKA-MIECzaN (2007).

One of the most serious problems in broiler raising is bone resistance,
especially the resistance of the legs, which can be weakened by an inade-
quate composition of the feed mixture and may adversely influence the ef-
fectiveness of the production (Crespo et al. 1999).

The herbs were not a factor that would significantly modify the content
of calcium and phosphorus in the chickens’ tibia bones (Table 4). The level
of magnesium in the bones of the birds in the control group and the chick-
ens administered mixtures with an addition of hops and lime was statistical-
ly significantly higher than its content in the bones of the chickens fed
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mixtures with a supplement of lemon balm, pansy, peppermint or nettle.
Moreover, it was shown that the bones of the cockerels receiving a supple-
ment of lime in the feed had a significantly higher level of magnesium than
the bones of the hens.

The study has shown that the herbs added to the experimental mix-
tures had a positive effect on both the physical properties examined and the
chemical composition of the tibia bones in broiler chickens, which is note-
worthy regarding not only production results but also the welfare of the
birds (P1sarski, Kwikcien 2003). It can be observed that none of the herbs we
tested had an unambiguous effect on the examined parameters of the bone,
whereas in the study performed by KwieciEN and WiNiarska-MikczaN (2007)
nettle had the strongest influence on the majority of the properties of chick-
ens’ femoral bones.

CONCLUSIONS

The results obtained in the present study reveal that an addition
of nettle or lemon balm to the mixtures led to an increase in the body
weight of broiler chickens. An addition of hops (II) to the mixtures led to an
decrease in the length of the bones. An addition of lemon balm, pansy, pep-
permint or nettle to the mixtures indicated a negative effect on the level
of Mg in the bones.
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