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An experiment was carried out with 36 growing pigs in order to compare their
responses to organic selenium and inorganic selenium. No significant differences were
found in daily gain, feed/gain ratio or carcass quality of growing pigs fed with 0.1 mg
inorganic Se or the same amount of Se bound in yeast. Neither were there significant
differences in the content of Se in the liver and serum between these Se sources. The
amount of 0.4 mg yeast selenium in the feed increased the Se level in the serum and
liver significantly as compared to a lower level ofsupplementation (0.1 mg) (p<0,001).
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Introduction

The effects of organic and inorganic Se on pigs
have been studied widely (Cary et al. 1973,
Mahan and Moxon 1978, Goehringet al. 1984 a,
Kurkela and Kääntee 1984). In the studies by
Mahan and Moxon (1978) and Cary et al. (1973),
no differences could be found in the effects of or-
ganic or inorganic Se on pigs at a level below 0.1
mg/kg feed, when using the Se retention by the tis-
sues as a criterion. If the Se content of the feed
exceeded 0.1 mg, theretention of organic Se by tis-
sues was higher compared to the retention of inor-
ganic Se. In contrast to this, the availability of inor-
ganic Se for glutathione peroxidase enzyme (GSH-
Px) was higher compared to organic Se (Goehring
et al. 1984 a and Sankari 1985).

In the commercial feed mixtures in Finland inor-
ganic Se is mainly used in the form of sodium
selenite and/or organic Se in the form of
selenomethionine. Selenium of plant origin occurs

mainly in the form of selenomethionine (Lant-
shaw and Osman, 1975).

Alkosel is an organic Se-enriched yeast devel-
oped from ordinary baker's yeast by replacing the
sulphur in the yeast compounds with Se (Korhola
et al. 1986). When the yeast is grown in the absence
of a source of inorganic sulphur and inorganic Se
(selenium dioxide) is added instead, the Se is incor-
porated into analogues of sulphur containing amino
acids (VArimo et al. 1983). The Se content of ordi-
nary baker’s yeast is about 40 pg/kg DM and its sul-
phur content 3.6 g/kg DM, Se-enriched yeast con-
tains about 500 mg/kg DM of Se. The Se is mostly
in the form of selenomethionine in the selenium
yeast (Korhola et al. 1986). According to Varimo
et al. (1983), 80 % of the Se in Se-enriched yeast is
in organic form.

The objective of this study was to determine the
responses of growing pigs to organic Se-enriched
yeast produced by Alko Ltd. as a source of
selenium.
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Material and methods

A performance experiment was conducted with 36
Landrace and Yorkshire pigs, which were divided
into three different treatment groups at the age of
10 weeks according to weight, litter and breed.
Each treatment included an equal number offemale
and castrated pigs. Two females or two castrates
were kept in the same pen. The average initial
weight of the pigs was 25 kg, and they were sent for
slaughter at a liveweight of 95 kg.

The three experimental diets contained the same
amount of barley (79.0 %), soybean meal (15.5 %),

fish meal (2 %) and mineral and vitamin mixture
(3.5 %). The calculated digestible crude protein
content of the diets was 13.9 %. Se was added to
the diet of both the first (control) and the second
treatment group at a rate of 0.1 mg/kg of feed
mixture in the form of selenodioxide (control
group) or selenium yeast (group 2). The diet of the
third treatment group was supplemented with Se in
the form of selenium yeast at a rate of 0.4 mg/kg.
The total Se content of the diets, calculated from
the analyzed Se content of the raw materials, was
0.3, 0.3 and 0.6 mg/kg, respectively.

A restricted feeding scale from 1.4 to 2.9
FU/day/animal was used. Animals were fed twice a
day. Feed consumption was registered daily and the
growth rate weekly during the experiment. At the
end of the experiment, blood samples were taken
from all animals and liver samples from six animals
in each treatment group. The Se content of the
blood serum and the liver was analyzed according
to the methods of Welz et al. (1984) and ofKum-
pulainen and Saareja (1991), respectively.

The mean results of the treatments were statisti-
cally tested by one-way analyses of variance, and
the significance of the differences of the means
was determined by Tukey's test.

Results and discussion

No differences were found between the Se sources
or the level of Se supplementation with respect to
pig performance or carcass quality (Table 1).

Table 1. Performance, carcass quality and Se content of the
blood serum and liver of pigs on different Se feeding. Mean
of the treatment groups (n=l2).

Se-dioxide Se-enriched yeast SEM 3Se source
Level of
supplementation
mg/kg feed 0.40.10.1

Daily weight gain, g 839 850
Feed conversion rate

841 25

FU/kg gain l 2.76 2.73
Side fat,mm 17.0 16.4
Meat percentage 51.0 51.2

2.72 0.08
15.5 1.18
51.5 0.7

Se in the blood serum
Ug/I 2 212 b 5.1174a 183“
Se in the liver,
pg/kg 2 2400“ 2588“ 3781 b 126.6

1. FU =0.7 kg starch equivalent
2, a - b =PO.OOl
3. SEM=standard error of the means.

Goehring et al. (1984 a) were also unable to find
any differences in the performance of pigs fed with
organic or inorganic Se at a rate ofup to 8.33 mg/kg
feed.

The addition of Se at a rate of 0.1 mg/kg to the
diets as seleniumoxide or Se-enriched yeast did not
cause any differences in the blood plasma or the
liver Se content. However, when the amount of Se
added was increased to a level of 0.4 mg/kg feed in
the organic form, the Se content of the blood
plasma and the liver was significantly higher than
at the lower level of supplementation (p<0.001).
Goehring et al. (1984 b) report that the Se content
ofblood plasma increased linearly with the increas-
ing Se level of the feed up to 20 mg/kg. In another
study by the same authors, the Se content of the
liver was found to increase linearly with the increas-
ing level of inorganic (sodium selenite, 0.54 - 8.33
mg Se/kg feed) or organic Se (plant selenium, 0.47
- 8.40 mg Se/kg feed) in the feed (Goehring et al.
1984 a).

The results of the present study are in accordance
with those of Kurkela and Kääntee (1984), who
found no differences in the Se contents in blood
plasma or the liver when the Se was given to the
pigs in organic or inorganic form at a dietary level
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of 0.27 mg/kg DM. The Se content in muscular tis-
sue was 2.5 times higher when organic Se was used
in the study ofKurkela and Kääntee (1984).

According to Cary et al. (1973), excess inor-
ganic Se can be eliminated from the body, whereas
excess organic Se is incorporated into the body
proteins. Goehring et al. (1984 a) could not find
any decrease in the growth rate of pigs when Se
was supplemented to the diet at a rate of up to 8.4
mg/kg either in organic or inorganic form. Accord-
ing to these authors, the first sign of chronic selen-
osis is retarded gain (Goehring et al. 1984 b).
Organic dietary Se supplementation is a more effi-
cient way of increasing the Se content of the meat
as compared to inorganic Se supplementation
(Moksnes et al. 1982).

In Finland, pig feeds contain organic Se from Se-

fertilized grain and also from inorganic Se supple-
mentation at 0.1 mg/kg in complete feed mixtures.
According to Finnish legislation, the highest per-
missible content in complete feeds is 0.3 mg Se/kg
(MMM 1986). The purpose of the Se fertilization
was to increase the Se supply for humans. The Se
requirement ofpigs is already met by inorganic Se
supplementation alone. According to Sankari
(1990) the average total amount of Se in complete
feed mixtures (0.33 mg/kg) exceeds the upper limit
of Se in feeds (0.3 mg/kg). More recently the Se
content ofFinnish the fertilizers has been reduced
from 16 mg/kg to 6 mg/kg.

in conclusion, the results of the present study
show that Se-enriched yeast is as effective a source
of Se as inorganic Se (selenium dioxide) to meet
the Se requirement of pigs.
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SELOSTUS

Orgaanisen ja epäorgaanisen seleenin hyväksikäyttö lihasioilla

Kaija Suomi ja Timo Alaviuhkola
Maatalouden tutkimuskeskus

Kasvavien sikojen rehuun lisättiin seleeniä 0.1 mg/kg joko
epäorgaanisena, seleenidioksidina = I vertailuryhmä, tai
orgaanisena,seleeni hi ivana = II ryhmä. Seleenihiivaa lisät-
tiin myös 0.4 mg/kg rehua = 111ryhmä. Seleenihiiva oli Alko
Ltd:n tuottama Alkosel niminen hiiva. Se on kehitetty taval-
lisesta leipomohiivasta korvaamalla osa hiivan rikistä selee-
nillä. Seleenihiivassa on seleeniä 10000 kertaa enemmän
kuin tavallisessa hiivassa eli 500 mg/kg ka. Seleenihiivan
seleeni on 80 %:sti orgaanisesti sitoutunutta, pääasiassa

selenometioniinia.
Eri määrillä tai eri lähteistä peräisin olevalla seleenillä ei

ollut vaikutusta sikojen kasvuun, rehun hyväksikäyttöön tai
teurastuloksiin. Seleenihiivalla, varsinkin korkeammalla
tasolla, sikojen seerumin ja maksan seleenipitoisuudet olivat
korkeammat kuin seleenidioksiidilla.

Seleenihiivan todettiin olevan seleenidioksiidin kanssa
samanarvoisen sikojen lisäseleenilähteenä.
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