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Abstract:

It was studied the effect of supplementation of broiler diets
with different levels of selenium organic in performance, in efficiency of
production and its content in blood for the period 0-35 days.

1200 broiler birds 708 Ross were used for this, divided in three
groups: control group (C) - without selenium (Se) supplement,
experimental group 1 (E1) - 0.4dppm Se. Experimental group 2 (E 2)
was divided respectively in two sub groups E2/1 and E2/2. In the first
three weeks the birds’ food of both subgroups was supplemented 0.4
ppm Se, while in the two following weeks E2 / 1 was supplemented
with 0.8ppm Se, while E2 / 2 with 1.0ppm Se. There were no
Significant Differences between the groups (P< 0.05) for live weight,
average daily gain (ADG), feed conversion rate (FCR), feed Efficiency
and mortality at the end of the first stage and at the end of growth of
birds (35 days). With the increase of selenium dose portion (up to
Ippm) it was noticed a slight improvement of indicators of production
efficiency: Performance Index (PI), European Production Efficiency
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Factors (EPEF) and European Broiler Index (EBI). The supplement of
organic selenium in the diet of broilers increased their concentration in
blood.
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content

INTRODUCTION

SE is a microelement with important biological functions in
Animals. Organic Selenium is found in cereals, animal food and
particular food ingredients, mainly in the form of
selenometionin. Therefore its way of metabolism is the same
with the one of methionine (Jokic 7., Pavlovski Z., Mitrovié S.,
Permanovié V. 2009). Recent studies have shown that
selenometionina is not synthesized in the body of animals or
human, but has origins from plant sources. Because of the
deficit of selenium in the body of animals can be as a
consequence of its slight level on the ground, (Suchy P.,
Strakova E., Herzig 1. 2014) But the risk of selenium deficit in
the birds i1s smaller, because in the combined foods is included
inorganic Se. Inorganic Selenium is kept for a short time in the
muscles, easily incorporated in selenoproteins, but a great part
of it is excreted with urine. Compared with selenitin, organic
selenium ensures more effectively its reserves in muscles.
Regarding the effects of resources and different levels of
selenium are carried out and continue to be carried out a lot of
studies with positive and negative results (Dlouha G.,
Sevcikova S., Dokoupilova A., Zita L., Heindl J., Skrivan M.
2008); (Attia YA, Abdalah AA, Zeweil HS, Bovera F., Tag El-
Din AA, Araft MA 2010); (Heindl J., Ledvinka Z., Englmaierova
M., Zita L., Tumova E. 2010); (De Medeiros LG, Oba A.,
Shimokomaki M., Pinheiro JW, Da Silva C.A, Soares A.L,
Pissinati A., De Almeida M. 2012); (Yang Y.R, Meng F.C, Wang
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P., Jiang Y.B, Yin Q.Q, Chang J, Zuo R.Y, Zheng Q.H, Liu J.X.
2012); (Chen G, Jinfeng W, Chong Li. 2013); (Habibian M.,
Ghazi S., Moeini M.M, Abdolmohammadi A. 2013) (Rama Rao
S.V, Prakash B., Raju M.V.L.N, Panda A.K, Poonam S., Murthy
0.K 2013). Selenium is added at poultry food mainly to be
protected by special illnesses due to the positive effect in the
Immune system, and in the improvement of the production
performance, including body weight and feed conversion
(Mahan D.C, Cline T.R, Richert B. 1999) (Jokic Z., Pavlovski Z.,
Mitrovié S., Permanovi¢ V. 2009), Okunlola D.O et al., 2015).

Objective of this study is to be investigated the effect of
supplementation of broiler foods different levels of organic
selenium in the performance, in the indicator of the production
efficiency and in its deposition in the blood plasma.

MATERIAL AND METHODS

The experiment was carried out on a broiler growing farm in
Podujevo, Kosovo for a 35 day period. 3 experimental groups
were set up for this with 300 birds each aged 1 day. Birds of all
groups consumed the same diet. While the control was not
supplemented with Se, E1, it was supplemented with 0.4ppm
during the entire growth period. E2 diet (consisting by two sub
groups) was supplemented with 0.4ppm Se in the first three
weeks (the first phase), while in the second stage E2/1 it was
supplemented with 0.8ppm and E2 / 2 with 1.0ppm Se. Birds of
all groups consumed floured food. Birds were provided ad
libidum food and water during the whole period.

18 heads / m2 were kept. For all groups, the same
lighting regime was applied during 24 hours, keeping under
control the intensity of light according to the technology card.
Gas heating and optimum ventilation were provided.
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Indicators that were registered:

e Vitality (in headings and in %)

¢ Eating consumed for each group in kg. Calculation of
total food consumption per bird and for extra weight
kg (FCR) and calculation of addition weight, realized
for food units.

e The weight of the birds was realized for each week.
Every week weighing was done in the morning before
eating food at 5% of the number of heads (15 heads).

e The content of Se in plasma, at the age of 21 and 35
days.

e Food Samples according to the experiment scheme
were analyzed at the beginning and at the end of each
experimental phase following groups.

e Blood samples were taken at the end of the first phase
as well as at the end of the second phase (completion
of the experiment). Blood samples were taken from
arm veins by 10 individuals for each group.

All samples of the material were mineralized according to the
selected program standardized with M W3+ (microwave oven)
Berghof production, Germany. Mineralized samples were
subjected to the measurement of the content of Se in ICP-OES,
manufactured by Perkin-Elmer, USA, under specified working
conditions (length of value) selected for Se, element which
under these conditions is detected up to 4 ppb.

Determination of the content of Se under the
aforementioned conditions was carried out in the laboratory of
SOE Agrovet, Kosovo, which is accredited according to ISO
17025-2006.

Mortality was recorded daily, while based on the
obtained data of the Percentage of viability was calculated. For
analysis of performance indicators such as:
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BWG (body weight gain), ADG (average daily gain — g / chicken
/ day) FCR (feed conversion ratio), viability, PI (performance
index), EPEF and EBI the following formulas were used:

B WG (grams on period), BW (g) at the end period — BW (g) in
first day;

BWG

daye number of growth period

ADG (g /chick / d) =

FCR (kg feed / kg gain) = BWG

daye number of growth period

Viability (%) = chicks remaining at the end of period (%);
The Performance Index (PI) (Jahan M.S, M. Asaduzzaman, A.K

Sarkar. 2006) was calculated as follows:

Live Weight
P = Z""E" 100
FCR

European Production Efficiency Factors (EPEF)

{Livabilityx average live weight) x 100

(EPEF: (average kill age x FCR)

European Broiler Index (EBI)

Bl — Livability (%)x ADG((g/chicken)/day)
B FCRx10

EBI values are always lower than EPEF values, because for
Calculating the ADG, the Body weight at the age at day 1 day
is excluded.
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The obtained results were subjected to ANOVA statistical
processing and descriptive analysis and t Test was used for
comparisons.

{Livabilityx average live weight) x 100

(EPEF =

{average kill age x FCR)

Table 1. Experiment scheme

Experiment 1[Experiment 2 (E2)
|Age to day Control (C) |(E1) Experiment Experiment
2/1(E2 /1) 2/2(E2 / 2)
F1(1-21) 0.4ppm Se 0.4ppm Se 0.4ppm Se
F1I (22-42) 0.4ppm Se 0.8ppm Se 1.0ppm Se

The structure of the used feed rate and the analysis of its
chemical composition for the two phases of growth is presented
in the following table:

Table 2. Feed rate structure for birds according to the phases used on

the farm

Components Day 1-21 Day 22-35
Corn 55 60
Soybeans 39 34
0il 3 3
Carbonate 1.5 1.5
Premix 1.5 1.5
Nutrient levels

Energy of metab. (kcal / kg) 3092 3144
Gross Protein (%) 22.50 20
Fat (%) 5.60 6.90
Fiber gross (%) 2.70 3.20
Hi (%) 5.60 5
Calcium (%) 0.90 0.78
Phosphorus (%) 0.70 0.60
Soda (%) 0.18 0.15
Methionine (%) 0.65 0.55
Lysine (%) 1.40 1.22

For the realization of this study, in order to achieve the most
reliable results, adequate and standard methods were used,
mainly ISO, EN, EPA, AOAC, etc. Data of the experiment were
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worked statistically with ANOVA method, for descriptive
analysis and comparisons will be used t Test.

RESULTS AND DISCUSSION

It was investigated the effect of different levels of Se in the diet

comparing three different concentrations of Se: 0.4, 0.8 and 1.0

ppm.

Table 3. Effect of different levels of selenium on growth indicators

and mortality

Indicators Control Experiment 1[Experiment [Experiment
2/1 2/2

Live weight at the[45.45+291 47.2 + 3.52 45.95 + 2.55 |[45.95+ 2.55

beginning (g)

0-21 624.6 + 50.88  [625.3 = 79.82 [629.7 + 87.79 [629.7 + 87.79

0-35 1423.55 + 1431 + 156.27 (1445.7 + 1470.95 +

194.91 199.53 134.02

lAverage Daily Weight|

Supplement (ADG) g

day

0-21 27.58+13.24 [27.53 +13.38 [27.80 + 13.08 |27.80 + 13.08

0-35 39.38 £ 20.54  [39.54+20.76 [39.99 = 40.69 + 22.63
21.59

lAverage Daily Food

Consumption (ADFI) g

day

0-21 42.33 £ 20.41 42.53 £ 19.62 |41.93 £ 18.65 [42.07 + 18.47

0-35 59.78 £ 28.10  |60.36 + 28.28 [60 +28.13 60.24 + 28.25

FCR food reward

0-21 1.53 1.54 1.51 1.51

0-35 1.52 1.53 1.50 1.48

Food Efficiency: Extra

weight / food

0-21 0.65 0.65 0.66 0.66

0-35 0.66 0.66 0.67 0.68

Mortality (%)

0-21 0.7 0.7 0.7

0-35 1.7 1 1.3 0.7
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Supplementation of the broiler diet with three different levels
of selenium did not affect the performance of the broiler growth
(P<0.05). Results are conform to (FW 1996), (Yoon, I., T.M
Werner, and J.M Butler. 2007). No significant differences
between groups are also associated with food consumption. The
feed efficiency (gain: feed) was improved slightly, particularly
at the end of the experiment, with the growth of Se dose. E2/2
efficiency increased 3.03 % compared to Control (C) and E1 and
1.49% compared to E2/1.

(Edens, F.E., T.A Carter, C.R Parkhurts, and A.E
Sefton. 2000) and (Spears JW, Grimes J., Lloyd K., Ward TL.
2003) also reported non-significant differences over the live
weight of birds, whose diets were supplemented with different
levels of selenium. According to (Peri¢ L, Milosevi¢ N, Ziki¢ D,
Kanacki Z, Dzini¢ N, Nollet L, Spring P., 2009), no effects were
observed on the performance of broilers by the use of different
Se organic concentrations. (Briens, M. Mercier, Y. Rouffineau,
F. Vacchina, V. Geraert PA 2013), have reported that the use of
different levels of selenium in the feed did not significantly
influence in the performance of broilers for the first three weeks
of their lives.

This 1s also confirmed by other studies (Payne R L
Southern L L 2005); (Yoon, I., T'M Werner, and J.M Butler.
2007); (Upton JR Edens F. W. Ferket PR 2008,) (Wang, Yan Bo,
and Bao Hua Xu. 2008); (Jiang Z. Lin Y. Zhou G. Luo L. Jiang
S. Chen F. 2009) for the entire period of growth. According to
(Chen G, dJinfeng W, Chong Li. 2013), the productive
performance of broilers did not significantly improve when their
diet was supplemented with 0.3, 0.5, 1.0 or 2.0 ppm organic
selenium.

(Deniz, G., SS Genzen, and I.I Turkmen. 2005) reported
in their studies for an improvement of converting food when
broiler diets supplemented with organic Se. At the end of the
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study it is observed that there is no significant difference
between groups of experiment associated with mortality.

The impact of different levels of selenium in the
efficiencies of broiler production

Performance data analysis (living weight, weight gain,
mortality, and FCR) are essential for calculating economic
efficiency in broiler growth.

To judge the real performance of broilers, it is important
to evaluate the biological performance as well as the economic
indicators. There are several indices for measuring broiler
performance. Many of them express the biological performance
of broilers. Indices can be used to measure the genetic potential
of birds, the quality of food and the farm's technical efficiency.
Based on the growth indicators for the whole period, we
calculated by indexes also the economic growth efficiency
indicators for all groups: IP, EPEF and EBI.

Table 4. Production Efficiency Indicators

Parameters Groups |IP |EPEF |EBI
K

0-21 40.82 194.40 180.26
0-35 93.65 263.04 254.67
E1

0-21 40.60 192.00 177.51
0-35 93.53 264.55 255.85
E2/1

0-21 41.70 197.19 182.82
0-35 96.38 271.79 263.13
E2/2

0-21 41.70 197.19 182.82
0-35 99.39 281.98 273.01

Production efficiency indicators were calculated and analyzed
for the period 0-21 days and for the whole period 0-35 days.
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If we analyze the performance index (PI) for the first phase, it
1s evidenced a higher value in E2 compared to the other two
groups, respectively 2.16 and 2.71% higher than K and EI.
While for the whole period superiority of E2/2 is estimated
6.13%, 6.26%, 3.12% respectively to K, E1 and E2/1. Thus, with
the increase in selenium dose in ration (up to 1ppm), a slight
improvement in the performance index is observed.

We analyze the EPEF for the first phase of growth.

Again it is observed a superiority of E2 as follows: 1.44%,
2.70%, to K, and E1. Even for the whole period it is E2/2, which
leads over the others as follows: 7.20%, 6.59%, and 3.75%
respectively over K, E1, and E2/1. The higher the EPEF value,
the higher the revenue will be. According to (Bakhshalinejad,
R., Akbari Moghaddam Kakhki, R. and Zoidis, E. 2018)
supplementation organic Se resulted slightly in the
improvement of EPEF compared to feeding with inorganic Se.
If we analyze EBI for the first phase, it is noticed the same
phenomenon as with IP and EPEF. E2 predominates over other
groups as follows: 1.42% and 2.99%, while for the whole period
it represents values as follows: 7.20%, 6.71% and 3.75%
respectively to K, E1, and E2/1.

E1 has the value of IP, EPEF and EBI smaller than the
other groups in the first phase, because it has also higher FCR.
While at the end of the experiment, there is a slight increase in
these indexes, respectively with the addition of selenium to
food.

Table 5. The effect of different levels of Selenium in its deposition in
the blood (mg /L)

Phase Control Experiment 1 Experiment 2/1 Experiment 2/2
1 0.190 + 0.026 0,241 + 0.012 0.236 + 0.008 0.236 + 0.008
2 0.194 + 0.028 0.263 + 0.019 0.283 + 0.007 0.300 + 0.010

Increasing the level of Se in food in the first stage has had an
1mpact on its deposition in the blood. Only groups that received
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the same dose of Se (0.4ppm) did not statistically differ (for
P<0.05). At the end of growth it can be concluded that with the
increase of Se in the diet, it is increased progressively its
deposition in blood (with significant difference). Results of this
study are similar to those reported by (Yoon, I., T.M Werner,
and J.M Butler. 2007.).

Selenomethionine as the most used organic form in the
poultry industry is easily absorbed by erythrocytes through an
active mechanism similar to that of methionine. In contrast to
inorganic Se, similar to sodium selenite, it is absorbed by
simple diffusion. If we compare each group between the two
phases (F1: F2) related to the deposition of Se in blood we will
notice: Because the control group has not been supplemented
with Se, even the change from one stage to the next is
insignificant. In all other groups it is noticed a significant
increase of deposited Se in blood (significant difference) from
week 3-5.

CONCLUSIONS

Supplementation of diet of broilers with different levels of
Organic Se (0.0-1.0) did not affect performance indicators.

The performance index (IP) improved with the addition of Se
level in the diet.

Se supplementation up to 1ppm (in the second phase of
growth) affected the increase production efficiency (EPEF and
EBI).

With the increase of Se in diet, it was progressively
increased 1its deposition in the blood (with significant
differences).
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