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Abstract

The main objective of our study was to determine the impact of CloSTAT® and Laktina® probiotics on the amino acid
composition of pheasant meat. The experiment included 90 one-day pheasant chicks (Phasianus colchicus colchicus),
divided into 3 groups grown under free access to food and water for 3 months. All birds were fed with standard
pheasant feed, to the second group it was added CloSTAT® probiotics (0.5 g / kg fodder),; and Laktina® probiotic (0.5

g/l 'water) was added to the third group.

At the end of the experiment, five pheasants were sampled from each group after slaughtering,. The following amino
acids have been tested: asparagine, threonine, serine, glutamine, proline, cystine, glycine, alanine, valine, methionine,
isoleucine, leucine, tyrosine, phenylalanine, histidine, lysine and arginine. The results of the experiment show that the
probiotic CloSTAT® influences, albeit not statistically-significantly, the amino acid composition of pheasant meat.
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INTRODUCTION

Probiotics are real alternative to the nutrition
antibiotics. They are defined as viable microor-
ganisms (bacteria or yeast) that competitively
exclude colonization of intestinal pathogens
and demonstrate a beneficial effect on the
health of the host when ingested (Salminen et
al., 1998). Probiotics are oldest feed additives
in poultry nutrition (Galik, 2012). Kabir
(2009), Ivanovic¢ et al. (2012) and Maiorano et
al. (2012) studied the impact of probiotics on
meat quality in broilers, but nobody explored
the impact of probiotics on pheasant’s meat.

As reported by Tucak et al. (2004) biological
value of the meat of pheasants which were fed
naturally is higher in comparison to the meat of
pheasants fed with commercial mixtures.

In many countries, the pheasant is selected with
the aim of producing high quality meat with
very desirable nutritional values (Santos
Schmidt e al. 2007). There are only few publi-
cations on amino acid composition of pheasant
meat. The knowledge of amino acid compo-
sition of pheasant meat can be used to
determine its potential nutritional value.
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Pheasant meat is consumed relatively rarely in
comparison with hen meat, pork, or beef
(Chisholm et al. 2008). Strakova et al. (2006)
compared the amino acid composition of
pheasant and chicken meats at the age of 42
days. The knowledge of the amino acid
composition of food is very important. It is
useful for the determination of the potential
nutritional value (Young & Pellett 1984). The
main objective of our study was to determine
the impact of CloSTAT® and Laktina®
probiotics on the amino acid composition of
pheasant meat.

MATERIALS AND METHODS

The experiments were carried out with 90 one-
day pheasant chicks (Phasianus colchicus
colchicus) divided into 3 groups of 30 birds
each (I group — control; IT group — experimental
with probiotic CloSTAT®; III group
experimental with probiotic Laktina®). They are
bred on the floor, in controlled environment,
with an extended light period (24 h / day) and
free access to food and water for 90 days. All
pheasants were received identical in composi-



tional and nutritional value of standard
commercial feed mixtures for pheasants,
balanced by protein, energy, amino acids, etc.,
according to the requirements of NRC (1994).
Nutritional value of the feed mixture are
presented in Table 1.

Table 1.Chemical composition of feeding mixtures

Nutritive value Starter Grower
(0-28 day) (29-90day)

Moisture,% 11,1 11,8
ME, (Kcal/kg) 2872 2912
ME (MJ/kg) 12 12,2
Crude Protein,% 28 24,1
Crude Fats,% 3,6 33
Linoleic acid,% 1,6 1,4
Crude Fiber,% 3,8 3,6
Crude ash,% 5.8 5,5
Ca,% 1,07 0,98
Available phosphorus,% 0,54 0,51
Phosphorus,% 0,84 0,8
Sodium,% 0,21 0,18
Chlorine,% 0,21 0,22
Chlorides,% 0,3 0,33
Lysine,% 1,7 1,41
Methionine,% 0,54 0,5
Methionine + Cysteine,% 1 0,93
Treonine,% 1,05 0,92
Tryptophane,% 0,35 0,3
Arginine,% 1,85

From hatching up to 28 days, the pheasants
were fed with a "Starter" commercial feed
mixtures with 28% crude protein and ME 2872
Kcal / kg, and from 29 to 90 days with
"Grower" commercial feed mixtures with
24.1% crude protein and ME 2912 Kcal / kg.

To the commercial feed mixtures for the first
group (I group - positive control) for prophy-
laxis was added semduramicin sodium as a
commercial product Aviax 5% (Phibro Animal
Health Corporation) and to the drinking water
was added antibiotic growth promoter
Enrofloxacin and Colistin as a commercial
product QUINOCOL (CEVA  SANTE
ANIMALE, France) in dose (I ml / 2 1 of
water) from the 1% to the 5" day. To the
commercial feed mixtures for the second group
(IT group) was added probiotic CloSTAT®
(Kemin, Inc., USA) in dose (0,5 g / kg forage);
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and nothing to the drinking water was added.
To the commercial feed mixtures for the third
group (III group) nothing was added and to the
drinking water was added probiotic Laktina®
(Lactina, Bulgaria) in dose (0,5 g / 1 of water).
All doses used in this study are by the
recommendation of the manufacturer.

All birds was vaccinated as follow: against
Newecastle with vaccine CEVAC BI L® by
instillation into the eye according to the
instructions for use of the vaccine from the
manufacturer, at the 7th, 28th, 64th and 80th
day; against Gumboro with vaccine CEVAC
GUMBO L® by drinking water according to
the instructions for use of the vaccine, at the
14th and the 22nd day; and against Avian Pox
with vaccine CEVAC FP L® by applying in
the wing fold according to the instructions for
use of the vaccine-on the 56th day.

In this study was used suplements like:
probiotic CloSTAT® (Kemin, Inc.) containing:
Bacillus subtilis 2x10" cfu / g spores,
Maltodextrine, Calcium  Carbonate and
probiotic Laktina® (Lactinia Ltd.) containing
Lactobacillus bulgaricus, Streptococcus
thermophilus, Lactobacillus casei,
Bifidobacterium longum, Lactobacillus
acidophilus tbc in 1g not less than 1 billion.
Laboratory analysis to establish the quality of
the fresh meat of pheasants were performed
separately for breast and leg muscles in all
three experimental groups.

Samples were taken from the pectoral muscles
(breast) and femoral muscles (leg).

The muscle was separated from the bones and
the skin and subcutaneous fat were also
removed. The determination of the amino acid
composition of the pheasant meat was made
using an automated amino acid analyzer based
on the principle of ion-exchange column
chromatography by the method of Moore and
Stein (Moore and Stein, 1963). In this study,
the following amino acids were deteminated:

asparagine, threonine, serine, glutamine,
proline, cystine, glycine, alanine, valine,
methionine, isoleucine, leucine, tyrosine,

phenylalanine, histidine, lysine and arginine.
All data in our study were analysed statistically
using the Program StatMost 3.6, Dataxiom
Software, 2003. The results are expressed as
means + SD (standard deviation). The level of
statistical significance was at P < 0.05.



RESULTS AND DISCUSSION

The data of our analysis of amino acid content
of breast and leg muscles of pheasants are
presented in Table 2.

Table 2. Comparative amino acid composition of the
pheasant meat in breast and led muscles(n = 5)

Amino acids breast muscles leg muscles

% = a =
o= S = o= - Sa
= 2 s = e == =

/100 g fresh 3= £ £ 2 E e % £E
4 g 51 53 S
meat 5§ o= 2 55 c0 2 o0 2
—_ O -0 == - 3 =0Q ==

= = =

2,17 2,17 2,07 2,31 2,64 2,40

asparagine %1006 40,12 1008 014 =011 0,13
reomine b 0834 0864 0819 0927 1060 0991
2004 005 +005 003 0,05  +0,04
oo 062 066 062 065 074 078
2008 0,09  +0,06 0,06 0,05 _ +0,07
elutamine e 398 410 309 4xd 48 417
2002 001 011 +011 010 013
oraline w098 L6 Tl 000 L3 103
2003 +0.04  +003  +0.04 _ +005 =006
eystine 023 026 027 03 035 027
2004 008 +002 2002 0,09  +0,06
i D04 LO7 T4 L3 LIS 10
2006 +0.03  +0.06  +0.08 +008 =007
i w126 130 129 143 16 138
2002 £003  +002  +002  +002  +0.03
e w L2 L3 L3140 160 135
2001 003 +001 4001 003  +0,02
ethionine w025 029 037 0525 0600 034
20,016 +0.04 004 4010 +022  =0.14
otoncin D07 L0l 05 126 144 123
2001 £002 003 +0.06  +0.04  +0.03
oneine e L80T8 Lo 207 237 204
2002 £0.03  +005 4002 +003 =004
rosine 065 066 068 079 090 077
2008 £0.03  £002 4010  *0,10 _ +009
shenylalanine v, 089 091 089 098 L2 095
20,02 £0.02 2001 001 002 001
hivtidine w03 08 0% 10 104 L1
2002 £003 003  +0.03  +002 _ +0.03
ysine w203 208 205 232 266 233
2002 £0.05  +008 4002 +005 <006
wrginine w125 130 12l 130 L7 15
2004 £003 001  +003  +004  +0.08
Total % 2095 21,64 2124 2441 2791 2434

The results of the amino acid profile of the
breasts and legs meat showed, that nine of ten
possible essential amino acids have been
identified. There is no tryptophan, which is an
essential amino acid and generally in pheasant
meat has the lowest values - 0.29 % of all
essential amino acid by scientific data (Petkov,
R., 1999). One of other amino acids (essential
and semi-essential) hydroxyproline was not
found, which according to the literature also
has the lowest values — 0.04 % (Petkov, R.,
1999). The remaining essential amino acids are
within the permissible limits for pheasant meat,
which confirms the biological value of the
meat. The study conducted by Brudnicki et al.
(2012) reported that the meat of the farm
pheasants in comparison to that of the wild

pheasants was characterized by higher levels of
12 from the total of 15 amino acids analysed.
Comparing the results of the amino acid
composition of pheasant meat with the amino
acid profile of poultry meat, an increase in the
essential amino acids in pheasants except
tryptophan was found, which is not found in
our studies. The resulting amino acid profile for
breasts meat and leg meat showed of a high
biological value of the protein in the pheasant
meat of the experimental groups. The total
amino acid content in the meat of pheasants
receiving the probiotic CloSTAT® was higher
than that of the control group, and the group
received the probiotic Laktina®. Similar is the
trend for both types of meat, more pronounced
for leg meat than for breast meat.

CONCLUSIONS

Nine of ten possible essential amino acids have
been identified in the meat of pheasants.

The total amino acid content in the meat of
pheasants receiving the probiotic CloSTAT®
was higher than that of the control group.
Hydroxyproline and tryptophan was not found
in the pheasant meat from all tested groups.
The results of the experiment show that the
probiotic CloSTAT® influences, albeit not
statistically-significantly, the amino acid
composition of pheasant meat.
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