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Bioavailability of Organic Selenium in Selenium-Deficient Rats

Eun Young Jung

Department of Home Economic Education, Jeonju University

ABSTRACT

We examined the effects of selenium-binding peptide from sericin hydrolysates on the bioavailability

of selenium-deficient rats. Three-week-old male rats were fed a selenium-deficient diet for 4 weeks while the normal
control group was fed a normal diet. The selenium-deficient rats were divided into three groups: no treatment, organic
selenium (OS), and inorganic selenium (IS). After selenium supplementation for 4 weeks, the level of serum glutathione
reduced form in rats treated with organic selenium was significantly higher than that of inorganic selenium. Selenium
retention rate also increased significantly in the organic selenium group compared to the inorganic selenium group
[selenium deficient diet (DD)+OS 50.25% vs. DD+IS 17.04%, P<0.05]. In conclusion, binding of selenium to peptides
from sericin hydrolysates seems to improve its bioavailability, and can hasten a cure for selenium deficiency in ex-

perimental rats.
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Table 2. Experimental groups in selenium bioavailability study

Table 1. Components of experimental diets

Components Amount (g)
Corn starch 1,132
Casein 392
Sucrose 200
Soybean oil 160
Cellulose 100
L-Methionine 6
Vitamin mixture 20
Mineral mixture 70

Vitamin mixture: AIN-93G.

Mineral mixture (100 g): selenium deficient diets; CaHPOj4-
2H,0O 14.56 g, KH,PO4 25.72 g, NaH,PO4 9.35 g, NaCl 4.66
g, calcium lactate 35.04 g, MgSO,4 7.17 g, ZnCO; 110 mg,
MnSO4:4H,0 120 mg, CuSO4-5H,O 30 mg, KI 10 mg, iron
citrate 3.18 g.
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Experimental group

(6 rats/group) Diet Treatment

Normal diet Normal diet No-treatment

DD Selenium deficient diet No-treatment

DD+0S Selenium deficient diet Organic selenium

DD+IS Selenium deficient diet Inorganic selenium (selenite)
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Table 3. Body weight gain, food intake, and food efficiency
ratio (FER) of experimental groups for selenium bioavailability

Experimental Body weight Food intake

group ain (g/d) (g/d) FER
(6 rats/group) g g g
Normal diet 9.78+0.35  19.56+0.52°  0.50+0.02°
DD 9.88£0.67  23.26£0.43°  0.43%0.03"
DD+0S 921+0.83  21.99+0.33°  0.42+0.04°
DD+IS 10.03£0.21  22.73+0.05°  0.44+0.01°

Values are mean+SD for 6 rats. Means with different letters
(a-c) within a column are significantly different at P<0.05 by
Duncan's multiple range tests.

DD, no treatment with selenium deficient diet; DD+OS, organic-
selenium with selenium deficient diet; DD+IS, inorganic-sele-
nium with selenium deficient diet.
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Fig. 1. Relative internal organ weights of rats treated with various selenium types for 4 weeks. Values are mean+SD for 6 rats.
Means with different letters (a,b) above the bars are significantly different at P<0.05 by Duncan's multiple range tests. DD, no
treatment with selenium deficient diet; DD+OS, organic-selenium with selenium deficient diet; DD+IS, inorganic-selenium with

selenium deficient diet.



1252 &

ol _—ql"
ol
ir U;r
fl
ol
o zd
1
Ml o
L iy
Iy
AN o
o
fetd o
g o
=
o o
rr
| o
onl N,
off
O
tlo —_E
o
ne
iz
>
)

R =)
dlt ot

o 2 o X Hd px o px
R

Mo X odh
o MF o S
N
r
lo,
-
)
(3
=
or
)
Y
o
z
El
2L
2
O~
N
o
=)

1 £ 549 S4S dEhiX 8 Ao Bu

o 2 Aol M e Al AAF2 AIN-93Ge] 4
?_

0Q

u
(@)
=
0Q
RS
>

i)
Ll o!

-

N,
:\9
=
9
X
o
zi
[o
it
e
re
-
9
_>L OlN
i
I,
or
2
R

o g

o
o o
= rr o 3o

2

E
0%
ol
ox
fo
rj;;]‘
mEL'
_‘ﬂl
2
&2
=
i
=
yo
o
k]
off
k1

X
A
i)
A i

)
off
R oo
M
2 ox,

=
=)

o

9

B
i)
ok
fo
N
i:o J
It
B
fu
R
< Tl
L4,
N
l-ﬂ
QL
2
)

2 =
(T oo
oo 1o
=2 e
o, oX N
o o
2
B

>,
ot
i

[

T

)
olo
ox
o
B
10
:“.:
2>

>

il

2
L

o
d
g,
it
Q"
=
N
=
n
o T
fitl
A
Ay
i,
i o
-
&
it
=,

i rlo
oX,
o
L
oot
Mo
1o
o\
B
o
=)
I
O
il
A
ot

Bodoou Bz
L

N
Sy
flo o
PO US
o &

i

oo

=
>

—
(

EE Y SFEER 9 it A He 5
g A5 Fig. 20 Yebliodh $dE =5
(334.20 ymol/mL)l ¥ 3] Ad+w 44
40 umol/mL)o] @k o= Ay A=
S=d #7712 5(389.64 pmol/mL)ol <]k
7He F71485(280.88 umol/mL)ell Hl&] freo]A o=
A0 2 YEPGTHX0.05). = g3 3aksl A2 Ant
21 0]7(0.82 pmol/mL)el W3] A#E A\ 2ol (1.04 n
mol/mL)°] Fo} Ay AFdl o) Fitstg o] AetE &
veldlom, A Xl of&f HaEA= 58] 1714

o l‘lﬂ oot %
I

N

rlil oN o 1> @ ol
:?1:1'
of\
_}L

600

>

500

ab

'S

o

o
T

Glutathione reduced form
(u/mol/mL)
w
8

Normal diet DD DD+0S DD+IS

(0.68 pmol/mL)&
AE

F714 4 5(0.78 pmol/mL)el ]3|
&S e 3Akst 1A P4 oAl sk A el
o8 Uet o AR Fo3 £ ol
52 AlA selenocysteines 73 Adlw o
NS FAdste] Ak shdukgol FstE seR g
ATH14). A gFo] #ofsh= gy dude FFEE
ALzt E A (glutath1one peroxidase), Elo]l 2 #E5A Y
A (reductase), L2 E=EH 2 &2 2 =313 A (lodothy-
ronine deiodinase)$} A =E2~FHo]E A E A4 2(sele-
nophosphate synthetase 2)8] Q4 2A F4 Ao T
skl dth(14,15). A2 53] ditstaitd =
kst a s S5 T8 A Akt A Be e Al

AstH wm3kE A AAT7]=

stol A9 stEe] HHL o

=y

FNXL—_-—‘,

A
[e]
R
A
q
=
e

o

u
o
o
raore

2485 gk Bk ofu et AlE A, FAARE AAL, AlEL]

G 5 MEANE] FFS Fo] g BAS AA =

ol 7198k ez dEA Jrilh). & Adge Filsta
—_L

e e Fastase] Arow 540 s
EASE B2 ARAAA SReEL 5 s
ARSI AL A& A 1415

ey ARl Q8 Ashe FastEe A

2 o o 1
:(o

e odd wo B
9
24 o W o

HU_&

oo o
rlo
—m R

i
Ruf
3

MF0|BE

Adge S48 B8 g Mg deo dk o
&2 Fig. 3o YERSITE Ak olo)] vla) Aew 22
1= o8t Ay S5 AsE o789 2™ (Normal
diet 80.47% vs. DD 64.98%, X0.05) )&= A#E AX =
ﬂﬂlﬂh AES BHAth 53] f71ddHw MA = 7MY B
T &(83.17%)& HERN ATHIX0.05). Aew A& o
1 A k2 o] 35(53.48%) 00 s Al A2 ol (15.14
% FostA wen olgie Ay B4 The
85 AA 2 S7F AES mol=d fr]ddwrte] 50%

1

DD+0S DD+IS

(]

Q\9>~

16

0.8
0.4
0

Normal diet

TBARS (p/mol/mL)

Fig. 2. Serum glutathione reduced form (GSH) and thiobarbituric acid reactive substances (TBARS) levels of rats treated with
various selenium types for 4 weeks. Values are meantSD for 6 rats. Means with different letters (a,b) above are significantly
different at P<0.05 by Duncan's multiple range tests. DD, no treatment with selenium deficient diet; DD+OS, organic-selenium
with selenium deficient diet; DD+IS, inorganic-selenium with selenium deficient diet.
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Fig. 3. Selenium absorption and retention of rats treated with various selenium types for 4 weeks. Values are mean+SD for 6
rats. Means with different letters (a,b) above the bars are significantly different at P<0.05 by Duncan's multiple range tests. DD,
no treatment with selenium deficient diet; DD+OS, organic-selenium with selenium deficient diet; DD+IS, inorganic-selenium with
selenium deficient diet.
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Fig. 4. Selenium levels of serum and liver in rats treated with various selenium types for 4 weeks. Values are mean+SD for 6
rats. Means with different letters (a,b) above the bars are significantly different at P<0.05 by Duncan's multiple range tests. DD,
no treatment with selenium deficient diet; DD+OS, organic-selenium with selenium deficient diet; DD+IS, inorganic-selenium with
selenium deficient diet.
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