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Abstract: Selenium species (inorganic selenium, selenoaminoacids, and selenoproteins) were analyzed using anion
exchange and affinity chromatography, which were connected to ICP/MS for the blood serum of sows fed by selenium-
fortified feed. The Anion Exchange PRP X-100 column was used for the analysis of inorganic selenium (Se** and
Se®") and selenoaminoacids. The HEP column was used to separate SelP from GPx+SeAlb in selenoproteins. A
quantitative analysis was performed using the post-column isotope dilution technique. The lactating sows were divided
into three groups and fed by selenium fortified feed (organic 0.3 mg/kg, 0.6 mg/kg and inorganic 0.6 mg/kg) for
four weeks. The test groups showed increases in selenoaminoacids compared with the control group, except the
inorganic feed group. There was no significant difference between the organic feed groups. All test groups showed
increases in selenoproteins. In particular, SelP showed a large increase that was 1.5 times higher than the other proteins.
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Fig. 1. Schematic diagram of the experimental system.
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Table 1. Design of multiparous lactating sows fed by Se fortified

feed
Voluntary intake
Controlled 2) 3) "
aroup”) Group I Group II”’ Group IIT
Number 5 5 5 5

Deroup 1T :

Deontrolled group : No selenium added

Dgroup 1 : organic selenium 0.3 mg/kg added
Ygroup 11 : organic selenium 0.6 mg/kg added
inorganic selenium 0.6 mg/kg added
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Fig. 2. (a) Separation of 5 standard selenium species with
reverse phase chromatography using C8 Synchronis
column. Inorganic species are not separated well. (b)
Separation of 5 standard selenium species with anion
exchange chromatography using PRP X-100 column.
All is well separated within 8 minutes.
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Fig. 3. Separation of selenium species for a serum sample
with anion exchange chromatography using PRP X-
100 column.
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Table 2. Comparison of inorganic and selenoaminoacids for Se fortified feed group with controlled group unit; ppb
Controlled Group 1 Group 11 Group III
Group (organic 0.3 mg/kg) (organic 0.6 mg/kg)  (inorganic 0.6 mg/kg)
Inorganic Se (Se®*+Se*” 12.8+5.4 129+2.7 232+5.4 12.6+3.7
Organic Se (SeCys+SeMet) 16.1+1.4 22.7+1.6 19.6+3.1 17.0£5.0
Total 28.9+6.7 35.6+43 42.61£2.5 29.5+7.2
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X 100000

Time(min)

Fig. 4. Separation of selenoproteins with HEP affinity column
before using SPE. The ratio of m/z80 to m/z78 do
not match for the first peak due to the isobaric
interference of BrH.
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Fig. 5. Separation of selenoproteins with HEP affinity column
after using SPE. The ratio of m/z80 to m/z78 for the
peaks match well with the natural isotope ratio of
2.1.
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Table 3. Comparison of Selenoproteins for Se fortified feed group with controlled group unit; ppb
Controlled Group 1 Group 11 Group 1II
group (organic 0.3 mg/kg) (organic 0.6 mg/kg) (inorganic 0.6 mg/kg)
GPx+SeAlb 534 £ 62 64.7 £ 7.6 643 £ 2.7 67.5 £ 11.6

SelP 327 £53 499 £+ 8.8 45.1 £ 10.0 471 £ 3.6

Total 86.1 = 7.8 114.6 = 3.6 109.4 + 10.1 114.6 £ 15.2
n=5
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