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ABSTRACT: To assess the effect of sodium selenite and vitamin E supplementation on growth and
serum minerals, twenty male large white Yorkshire pigs of similar age (2-3 months) and body weight
(14.96 ± 0.68 kg average) were randomly divided into four equal groups. Group I served as control
(without any supplementation), whereas animals in groups II and III were supplemented with 0.3 mg
α -tocopheryl acetate, respectively.
selenium kg-1 DM as sodium selenite, 100 mg of vitamin E as DL-α
Piglets in group IV were supplemented with both 0.3 ppm Se as sodium selenite and 100 mg of vitamin
α -tocopheryl acetate. This experimental feeding lasted for 120 days, during which fortnightly
E as DL-α
bodyweight changes were recorded. Blood samples were collected at day 0 and day 120. There was
significant (P<0.05) increase in serum Se concentration in supplemented groups than control. Average
daily gain and serum calcium, phosphorus, iron, copper, zinc, manganese were similar (P>0.05) among
the four groups. The results suggest that supplementation of 0.3 ppm Se as sodium selenite and 100
mg of vitamin E may enhance the serum Se concentration without affecting body weight gain and
other serum minerals of pigs.
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INTRODUCTION
Minerals and vitamins are essential
components in swine diet as they are required
for the metabolism and utilization of other
nutrients. Feeding of ration deficient in minerals
and vitamin to swine may lead to diverse
clinical symptoms and poor performances.
Selenium (Se) and vitamin E are the
micronutrients acting in synergism to inhibit the

oxidation of membrane lipids and DNA by
oxygen radicals produced during aerobic
metabolism (Surai 2000). Se is needed not only
for healthy and productive animals but also for
the production of meat, milk and other products
which are rich in Se (Surai 2002). Cristaldi et
al. (2005) reported that administration of Se to
sheep grazing on Cu deficient pastures
increased Cu absorption. However, a high Se
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supplement could disturb the Zn, Cu and Fe
metabolism leading to deficiency of these
minerals in young animals (Kojouri and Shirazi
2007). Jalilian et al. (2012) observed increased
plasma Se and Cu concentrations in Se treated
ewes compared with those in controls. Ghazi
et al. (2012) observed that dietary
supplementation of 1 ppm Se caused a
significant reduction in the serum Cu
concentrations of heat-stressed broilers.
Therefore, an experiment was conducted on
growing male pigs to find out the combined
effects of selenium and vitamin E
supplementation on their growth and serum
minerals profile.

MATERIALS AND METHODS
An experiment was conducted on 20 male
large white Yorkshire piglets of similar age
(2-3 months) and body weight (14.96 ± 0.68 kg
average) at Instructional Livestock Farm, Orissa
University of Agriculture and Technology,
Bhubaneswar, Odisha. These piglets were
divided into four different groups of five
animals each on the basis of their body weights
following randomized block design and were
kept in a well-ventilated shed. Pigs in all the
four groups were fed on concentrate mixture to
meet their nutrient requirements (NRC 1998).
The concentrate mixture consisted of (% as such
basis) crushed maize 62, deoiled soyabean meal
15, wheat bran 15, fish meal 06, mineral mixture
1.5 and common salt 0.5. Treatments were:
group I (control), group II supplemented with
0.3 ppm Se as sodium selenite, group III
supplemented with 100 mg vitamin E as DL-αtocopheryl acetate/pig/day (Impextraco,
Belgium, 50% purity) and group IV
supplemented with both 0.3 ppm inorganic Se
and 100 mg vitamin E through the concentrate

mixture. Clean and fresh drinking water was
provided twice a day to all the animals. This
feeding experiment lasted for 120 days. All the
animals were weighed at 15 days intervals to
assess their growth rate.
About 3 ml blood samples were collected
from each pig through ear venipuncture in the
morning (before watering and feeding) at 0 and
120 days of the experimental feeding. The
serum was collected in vials and kept at -40oC
until further analysis. Serum calcium (Ca) and
phosphorus (P) were estimated by the method
of Trinder (1960) and Gomorri (1942)
respectively by using Crest Biosystems® (Goa,
India) kit. Se concentrations in the serum were
measured by hydride generation atomic
absorption spectrophotometer (AAS),
according to the method described by Tiran et
al. (1992). One ml blood serum sample was
taken in a 50 ml clean and dry micro Kjeldhal
flask and 5 ml triple acid (HNO3, H2SO4 and
HClO4, 4: 2 : 1) mixture was added to it,
followed by heating it on a hot plate till thick
smoke of perchloric acid ceased to come out.
The contents of flask were then cooled and
volume was made up to 25 ml with triple glassdistilled water. Serum concentrations of Fe, Cu,
Mn and Zn were estimated by Atomic
Absorbance Spectrophotometer (Model SL243,
ELICO ®, Hyderabad, India). Data were
analyzed using SPSS (1996) and significance
difference between treatments was determined
using Duncan’s multiple range test.

RESULTS AND DISCUSSION
The chemical composition of the basal diet
offered to the animals in different groups has
been given in Table 1. The CP content of
concentrate mixture was 18.30%, whereas Se
concentration was 0.02 mg/kg.
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Table 1. Chemical composition of feeds offered
to pigs (% DM basis).
Proximate
Composition

Percentage on
DM basis

Organic matter

89.28

Crude protein

18.30

Ether Extract

2.18

Crude fibre

5.63

Total Ash

10.72

Nitrogen free extract

63.17

Calcium

1.47

Available Phosphorus

0.80

Selenium (ppm)

0.02

Average daily gain (ADG) was similar in four
groups (Table 2). Similarly, Mudgal et al.
(2012) in male buffalo calves and DominguezVara et al. (2009) in finishing lambs did not
find any effect of supplementation of 0.3 mg
Se-yeast kg-1 DM on their growth rate. Shinde
et al. (2008) observed that supplementation of
vitamin E (300 IU) and Se (0.3 ppm) or both
(300 IU vitamin E and 0.3 ppm Se) in the diet
of buffalo calves had no effect on total body
weight gain and ADG.
The mean Ca and P values (mg/dl) did not
differ among the different groups (P>0.05;
Table 2). Mudgal et al. (2012) also reported that
supplementation of 0.3 ppm Se in the diet of
buffalo calves had no effect on their plasma Ca
and P levels. Similar to our results, Cipriano
et al. (1982) and Reddy et al. (1987) did not
observe any effect of vitamin E supplementation
in the diet of calves on their serum Ca and P
levels.
Like Ca and P, serum Fe, Cu, Mn and Zn
levels (mg/l) were also comparable (P>0.05)
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among two groups (Table 3). Hoac et al. (2008)
reported that supplementation of 25 mg of
selenium yeast/day for 2 weeks in cows had no
effect on plasma Zn and Cu concentration.
Moeini et al. (2011) did not observe significant
changes in serum Cu and Fe concentration in
heifer injected with different doses of Se.
Contrary to this, Atwal et al. (2003) observed
high plasma levels of Zn and Mn in anestrous
buffaloes fed with selenium. Similarly Cristaldi
et al. (2005) observed increased Cu
concentration in serum of sheep supplemented
with Se. Increased in the concentration of these
minerals may be due to synergistic effect of
these minerals with Se. Similarly, Kojouri and
Shirazi (2007) observed that supplementing Se
and vitamin E could result in Zn deficiency in
ewes. Similarly, Ghazi et al. (2012) observed
that dietary supplementation of Se at 1 mg/kg
Se caused a significant reduction in the serum
Cu concentrations of heat-stressed broilers. The
decreased concentration may be due to higher
concentration of Se in their basal diet.
The mean Se levels (ppb) in serum of pigs at
120 days significantly increased in pigs
supplemented with Se and vitamin E. Similar
to our results, Rowntree et al. (2004) in
Hereford cows, Mudgal et al. (2007) in buffalo
calves reported that supplemental Se increased
the blood levels of Se. Similarly, Zhan et al.
(2007) and Arthington (2008) observed
increased Se concentration in serum of Se
supplemented pigs and beef steer, respectively.
Similarly Svedaite et al. (2009) observed that
blood selenium concentration was increased by
266.7% in pigs supplemented with 0.1 ppm Se
and 20 IU of vitamin E for 4 months.

CONCLUSION
Supplementation of 0.3 ppm Se and 100 mg
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Table 2: Fortnightly body weight changes (kg) in large white Yorkshire.
Group
Attributes/
Fortnight BW

I

II

III

IV

Initial

15.02±0.37

14.94±0.75

14.89±0.60

14.98±0.62

0.999

8 (Final BW)

61.12±0.84

61.68±0.23

61.85±0.46

61.75±0.33

0.219

ADG (kg)

0.384±0.06

0.389±0.05

0.391±0.08

0.389±0.07

0.551

1.65±0.16

1.60±0.16

1.55±0.15

0.963

Average Dry matter 1.52±0.18
intake (kg)

P Value

Table 3: Serum mineral profile of pigs given sodium selenite and vitamin E.
Parameters Days
Ca (mg/dl)

P (mg/dl)

Zn (mg/l)

Cu (mg/l)

Mn (mg/l)

Se (ppb)

II

III

IV

P value

0

8.18±0.72

9.12±0.67

9.55±0.64

8.64±0.42

0.292

120

9.74±0.77

10.31±0.60

11.38±0.58

9.69±0.49

0.226

0

5.18±0.62

5.84±0.13

5.69±0.21

5.92±0.27

0.724

120

5.07±0.56

5.11±0.08

5.18±0.12

5.24±0.19

0.981

0

195.94±11.42

188.23±8.74

196.08±11.27

197.91±11.63

0.153

120

197.19±10.43

187.15±9.05

197.47±10.28

198.86±10.23

0.170

0

19.42±0.74

18.54±0.11

16.97±0.82

19.65±0.47

0.172

120

18.71±0.98

17.73±0.69

18.65±0.98

19.00±0.33

0.143

0

140.02±9.11

142.91±10.17

143.22±11.07

141.23±9.42

0.221

120

142.52±9.23

141.85±10.39

141.12±10.28

142.54±10.54

0.119

0

159.42±9.66

158.43±10.58

161.22±8.54

0.135

120
abcd

I

a

160.01±9.71

159.10± 9.75
240.35±10.36

c

211.13±8.68

b

280.73±11.13

d

0.000

Means bearing different superscripts in a row differ significantly ( P<0.05).

of vitamin E increased the blood Se
concentration without affecting the serum levels
of Ca, P, Fe, Cu, Zn and Mn in pigs.
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out this work.
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