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THE EFFICIENCY OF THE UTILIZATION OF
ELEMENTARY SELENIUM ADDITION TO THE RATIONS
FOR CHICKENS

EFICIEN TA UTILIZ ARII ADAUSURILOR DE SELENIU
ELEMENTAR IN RA TIILE TINERETULUI AVICOL
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Almost all off the fodders don't provide necesisitgelenium. Micro supplements of
selenium salts into chicken’s ration favor stimidat of growth. Necessity in

producing of mixed food with supplement of seleniar chickens are obvious. In
order to study the efficiency of the utilization sgflenium addition in the chicken
rations we have done a scientific and farm expentmBuring the experiment an

addition of selenium at the level 0.25mg/kg of slipstance with fodder and water
was added to the rations of the chickens in thegxgntal group. The data on the
live mass have shown that the live mass of th&kehgin the experimental groups
was greater in comparison with that in the contgobup. In our experiments, in

using selenium supplements in mixed food for qgiokving chickens we also got
positive results in body mass, spending of fodderd preservation, but it is

necessary to continue research.
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Introduction

The biological qualities of selenium have been used as a basis large
utilization in prevention and treatment of many disease#flteence on different
functions of the body depends much on the strong bindiirthis microelement
with a component part of the body, namely sulphur.

Selenium has the capacity to replace the sulphur in sulphuretted bjadictidgs
influence intensively the proteinic metabolism of sulphuric amino-acids.

There is a synergy between the selenium and alphatocopherdi ighic
characterized by reciprocal decrease of the necessary guentihem, but it
doesn't lead to the replacement of the activity of each other (2).

The diseases brought about by the deficiency in selenium aresprieled and
cause considerable economic losses. These diseases are: nuiaffiasis,
arthritis, parodentosis, etc.

The rations for fowls and chickens are poor in selenium. Many authosiler
that the minimum necessary quantity of selenium for fowls teigif 0.08 mg/kg
(7,8,9,10,11).
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In Grobovschi’'s experiments the best results were obtainedtahia rations
for chickens of the age from one to sixty days sodium selenite in the quantity of 0.2
mg and vitamin E in the quantity of 10 mg per 1 kg of dry fodder were added (3).

Odinet’'s and Tomschih’s researches (1976) (6) proved that whesodium
selenite (0.2 mg/kg) was added to the complex fodder the chickegiga® extra
0.1 mg of selenium per head a day. Selenium given per bone ianieeguantity
did not influence negatively on the hematological indexes, anatosyiseem of
internal organs, and productivity. At an admissible norm for a pensonely 0.05
mg of selenium per 24 hours, its content in the poultry meat iged ik of
admissible limits. Therefore, the fowls that have been fat thie addition of
sodium selenite (0.2 mg/kg of complex fodder) can be used in alimentatiamut
restrictions (5).

Selenium poisoning is registered when the quantity of seleniomoresthan 15
mg/kg per body mass (12n USA, Canada and England the selenium quantity for
broiler chickens is of 0.10-0.15 mg/kg (16).

In connection with this fact, it is necessary to determineqtlamtity and
methods of adding selenium to the fodder for chickens. The study whplaet of
elementary selenium admixture on the fowls growing was the fainthese
researches.

Material and Methods

In order to study the efficiency of the elementary seleniuntiaddivith water
and fodder) for chickens in the conditions of an individual feesearches were
carried out during the period from 08.03.07 till 06.06.2007.

To perform the experiments there were used chickens, the reedsiof two
hen breeds of mixed productivity — Silvery Adler and Jubilee Cuciraced at the
individual enterprise “Victor Harin”. The chickens for theperiment were
selected using the method of analogues groups (of a single Ageedyeight, etc.)
taking as a guide the “Methodical directions regarding themaking of scientific
and experimental researches on fowl feeding (15).”

The researches lasted ninety days which were divided into twal§d period
— 41 days; |l period — 42-90 days.

The selected chickens were divided into three lots 20 heads each.

The scientific and experimental researches regarding theeetly of the
impact of the selenium addition to the rations of fodder forkelis were carried
out using the following scheme (Tablel).

Tablel
The scheme of scientific and experimental researcbe
Lots n Alimentation characteristics
witness 20 BR — Basic ration
| — experimental 20 BR + Selenium (0.25 mg/kg of dry substance)
given together with fodder
Il — experimental 20 BR + Selenium (0.25 mg/kg of dry substance)
given together with water
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One of the peculiarities of the chicken feeding in the fkpeemental lot was
the fact that they were given in addition to the main foddépm elementary
selenium in the proportion of 0.25 mg/kg of dry substance of thedogaitity of
fodder.

The difference of the chicken feeding in the second experimentahs that
they were given elementary selenium in the proportion of 0.25mg/kdrof
substance together with water.

The breeding conditions of the chickens in the witness lot dsasvef those in
the experimental lots were similar.

It was used the breeding on permanent floor/ground with the aidibpof 70-
75% and an average air temperature of 24-26°C.

The feeding was done by balanced rations in accordance witNdhas and
rations of agricultural animals breeding (4)

The live massof the fowls was appraised by individual weighing at the
beginning of the experiment (at the age of one day), after 7 daystdhe end of
each experimental period.

The used quantity of fodder for the specific consumption was aedubn the
basis of the data about the live mass and fodder consumption.

The chicken viability was appraised keeping a record of dead chickens.

The slaughter of the chickens was done in accordance with thibddisal
recommendation for undertaking scientific researches on fowlinfgg15)”, and
the poultry quality was appraised in accordance with the “Mbtlal studies of
poultry meat and poultry meat products” (1).

The obtained results were worked out statistically.

Results and Discussions

The chicken feeding was done according to the complex rations, whareh
prepared purposefully for the given studies taking into consideraach period of
age and live mass. Fodder grown and spread in the given clznagovas utilized
to prepare them.

The quantity of selenium in the rations was calculated usinglatae from
different books.

The data about the quantity of selenium in the rations fakems with the
record of the utilized selenium addition are shown in the following tédibée(2).

The daily minimum consumption of fodder and nutritive substances by a
chicken every experimental period showed that a chicken inithess lot ate on
the average 45.15 g during one experimental period, and during the second
experimental period — 93.27 g; in the first experimental lot 45.39998mbg
respectively; in the second experimental lot — 45.31g and 93.55g. Thetyjoé
the nutritive substances and the metabolic energy which wersuroed
corresponded to the necessary norms.
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Table 2

The content of selenium in the rations (mg/kg of dr substance)

Indexes Groups
withess experimenta|

The quantity of selenium in the main experimental 0.0073 0.0073
rations, mg/kg of dry substance
The quantity of elementary selenium added to thiena - 0.25
of the | experimental period, mg/kg dry substance
The total selenium quantity in the main experimenta 0.0073 0.2573
rations, mg/kg dry substance
The quantity of selenium in the rations of the|ll 0.0085 0.0085
experimental period, mg/kg dry substance
The quantity of elementary selenium added to thiena - 0.25
of the Il experimental period, mg/kg dry substance
The total quantity of selenium in the rations oé th 0.0085 0.2585
experimental period, g/kg dry substance

Table 3
The live mass (Mtm) and the daily average growth of the experimentathickens

Live mass of a chicken, g
Experimental periods withess | experimenta Il experimental;
At the beginning of the 35.940.15 36.02+017 36.05+0.03
experiment
At the age of 7 days 77.10+0.36 77.13+0.24 77.0020.
At the end of the first 468.3+0.68 472.17+0.95 471.1240.69
experimental period (41 days
At the end of the second 1081+0.99 1117+0.64* 1103+0.79**
experimental period (90 days
The mass growth, g:
total 1045 1081 1067
average 11.61 12.01 11.86
*B =0.99 *B =0.999

* — in comparison with the witness group;

** — in comparison with the first experimental gmu
The data about the live mass shows (table 3, diagr. 1) thasibigger (B=0.999)
at the chickens in the first experimental lot. Generally, dutiregexperimental
period the live mass in the first and second experimentaliatsmparison to the
witness lot increased respectively with 36g and 22g or 3.4% and thé%yerage
daily growth in the witness lot being 11.64g, and in the first andnsec
experimental lots — 12.01g and 11.86g respectively, which is 3.1% and 1.9%
greater. The difference of the body mass between thaficssecond experimental
lots was 14g (B=0.999); taking into account that the daily averemetlyin the
first experimental lot was 1.2% greater than in the second experifwntal
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Diagraml. The dynamic of the live mass and theydamikrage growth of the

The data about the body mass and fodder consumption gave the possibility
calculate the fodder utilization per a growth unit of live mass (tab. 4).

Table 4
Fodder consumption per one kg increase in weight dfody live mass
Lots
Indexes - - -
witness | experimental | Il experimental

Fodder consumption per 1 kg of
increase: 3.65 3.48 3.55
kg 100 95.3 97.2
%

In table 4 it can be observed that the fodder consumption in the first and second
experimental lots was lower with 4.6% and 2.7% respectivelypimparison with
the witness lot.

The analysis of the table 4 shows that the chicken vaahitit the first
experimental lot was greater in comparison with the two others with 2.5%.

At the end of the researches the chickens were slaughtemethiOpurpose
three heads which had the same live mass, age and fatteningycapae selected
from each lot. In table 5 and diagram 2 there are given theallat# the chicken
carcass weight obtained at their slaughter.
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Table 5
The results of chicken slaughter, g

Lots
Indexes witness | experimental I

experimental
The weight of uneviscerated carcgss 989.4+4.9 8a23 1011.4+4.9
The weight of semieviscerated 808.3+4.6 836.4+4.0 826.3+3.9
carcass
The weight of eviscerated carcass 719.4+3.6 74444+3| 735.445.1

*B =0.95

The analysis of the results of the chicken slaughter showethéhaviscerated
carcass weight in the first experimental lot was 744.4+3.4g9,hé second
experimental lot it was 735.4+5.1g, which is 3.4% and 2.2 % greaterctasgby
in comparison to the witness I@=0.95). The difference between the eviscerated
carcass weight in the first and second experimental lots was 99 or 1.2%.
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0
Control group | experimental group Il experimental group
B The mass uneviscerated chicken B The mass of semieviscerated chicken

O The mass of eviscerated chicken
Diagram 2. The resol¢ained at the chicken slaughter

At the addition of elementary selenium in the chicken rationsrass of the
internal organs increased together with the body live mass awdritess mass. In
the table 6 it can be observed that the chickens in the sexpedneental lot have
the largest weight of liver and predominate the withess anfirfteexperimental
lots with 3.5g (B=0.999) and 0,6g respectively. The greatest hesght was
observed in the first experimental lot which is greater tmathe witness and
second experimental lots with 5.1g and 4.1g. The muscular stomach aigktl
as the liver weight is greater in the first experimeitasl in comparison to the
witness and the second experimental lots with 2.5g and 0.2g respectively.
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Table 6

Weigh difference of the edible and inedible parts athe carcass

Lots
Indexes witness | experimental Il
experimental

The mass of edible parts:

- liver 24.8+0.15 27.7+0.19 28.3+0.23

- heart 17.540.11 22.6+0.69 18.5+0.51

- _muscular stomach 39.3+0.21 *41.6+0.45 41.8+0.38
The mass of inedible parts:

- head 51.3 51.3 53.0

- legs 54.3 52.7 54.1

- wings (until the elbow) 51.6 52.6 51.6

The chemical composition of the chicken meat was found calcultting
guantity of water and dry substance in order to appreciate the meat.quality

The results of the appraisal are shown in the next table.

The appraisal of the chemical composition of the chicken meatedhihat a
greater quantity of water was found in the chickens in tisé dixperimental lot —
with 1.8% more (B=0.95), which is 0.73% higher in comparison with the tiagr ot

lots.

Composition of chicken meat

Table 7

Lots Marking numbers It contains, in %

of chickens water dry substance
4 73.2 26.8
Witness 7 69.5 30.5
11 71.6 28.4

On the average 71.4+1.07 28.6+0.78
3 73.5 26.5
| experimental 5 72.4 27.6
9 74.1 25.9

On the average 73.2+0.51 *26.7+0.49
1 70.6 29.4
Il experimental 7 74.1 25.9
8 72.7 27.3

On the average 72.47+1.02 27.5+£1.02

*B =0.95

The assessment of the chicken meat quality was also done. TEnebinding
capacity in the chicken meat was appraised using the pressing metho8)(table

The percentage of the bound water in the test was appraised using thesformula

X;= (M- 8.4S) x 100/m°;  X= (M- 8.4S) x 100/M

where Xis the percentage of bound water in the minced chicken meat, % per
chicken meat mass;,% the same at the total quantity of water; M is the to&ds
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of water in the test, mg; S is the surface of the moist agggtm is the mass of the
chicken meat test, mg.

Table 8

The results of the assessment of the water bindirmapacity in the chicken meat

The proportion of bound| The proportion of
The surface of water in the minced bound water, %
Lots No. of the moist chicken meat, % per per total water
chicken spot, cr chicken meat weight

7 6.6 54.7 74.7
Witness 4 5.6 53.8 77.4
11 5.8 55.3 77.3

On the average 6.0+0.3 54.6+0.43 76.5+0.88
3 8.5 49.7 67.6
| experimental 5 8.4 48.9 67.5
9 8.7 49.7 67.1

On the average 8.6 +0.1 49.4+0.26 *67.4+0.15
1 6.4 52.7 74.6
Il experimental 7 7.1 54.2 73.2
8 6.7 53.9 74.2

On the average 6.7+0.2 53.6+0.45 **74.0+0.42

*B=0.99 *B=0.999

Using the results of the assessment of the water bindingittappagas found
that in the first and second experimental lots the proportion t#rvis@und on the
average with 107% and 2.5% (B = 0.99) was lower that in theesstlot. To
assess the capacity of water retaining a test of amiokeat well minced with the
weight of 6 grams was placed on the interior large pad bfityrometer, than it

was hermetically closed with a rubber tube and the narrow part of it was intoduce

into a water bath at a boiling temperature for 15 minutest afich the mass of
the eliminated moisture was appraised according to the butyrometetigmada
The analysis of the data in the previous table 9 shown that owehege the
capacity of water retaining in the first and second experahdots was more
reduced than in the witness lot with 109.7% (B = 0.95) and 1.9% respeciikie
difference between the experimental lots according to this index was 9.8%.

The results of the appraisal of the chicken meat

Table9

The capacity of chicken| The capacity of chicken
Lots No. of chicken | meat to retain water, %| meat to eliminate water
%
4 53.4 21.3
Witness 7 51.7 25.7
11 51.2 26.1
On the average 52.2+0.67 24.3£1.53
3 46.4 21.2
| experimental 5 46.6 20.9
9 46.5 20.6
On the average *46.6+0.81 20.8+0.18
1 515 23.1
Il experimental 7 50.9 223
8 51.3 22.9
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[ Onthe average | | 51.2+0.18 | 22.840.24 |
*B =0.95
Conclusions

1.Elementary selenium addition to the chicken rations at a tv@25mg/kg
of dry substance influences well their growth and developmeaisatprevents the
illnesses caused by selenium deficiency.

2. Under the action of selenium addition the increase of live matbe first
experimental lot in comparison to the withess one rose with 36g (3adéo)jn
comparison to the second lot — with 14g (1.2%); at a daily averageagecin
weight of 11.61g in the witness lot, 12.01g in the first experimeoitahihd 11.869
in the second experimental lot.

3.The utilization of elementary selenium at a level of 0.25mgskgdry
substance with fodder and water brings a supplementary income déii87he
first experimental lot and of 0.48 lei in the second experimental lot pekechi
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