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Preparation of Sodium Selenite/Sodium Alginate
Microcapsules by Endogenous Emulsion Method
and Its Environmental responsiveness
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of Agricultural Green Fine Chemicals of Guangdong Higher Education Institution, Guangzhou 510225, China)

Abstract: [ Objective ] This experiment was performed to improve the bioavailability of sodium selenite and
the environmental responsive sodium selenite/sodium alginate microcapsules (SSSAMC) were prepared by endogenous
emulsion method. [ Method ] SSSAMC were prepared by using natural macromolecule sodium alginate (SA) as wall
material, sodium selenite (Na,Se0,) as core material and Nano-CaCOj; as cross-linking agent. The thermal stability
and morphology of SSSAMC were analyzed by TG and SEM&EDS. The environmental responsiveness of SSSAMC was
investigated by measuring the swelling ratio of SSSAMC at different pH, temperature and ion concentration, and the
relationship between the swelling degree of SSSAMC and time were analyzed. [ Result ] The SSSAMC prepared by this
method got a remarkable thermal stability. At the same time, SSSAMC had the responsiveness of pH, temperature and ion
concentration. Its response swelling process conformed to Schott swelling model, and the correlation coefficient R? was
over 0.99. [ Conclusion ] The results indicated that SSSAMC had both excellent thermal stability and environmental
responsiveness and was expected to be a dietary selenium nutritional agent released by the intestinal tract.
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Fig.2 Scanning electron microsope (SEM) photos and energy spectrum(EDS) of Na,SeO,, SAMC and SSSAMC
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Fig. 3 Effect of different pH on the swelling properties of SSSAMC ( A ) and the swelling kinetics #/Q,~¢ curves ( B )

%1 7A[E pH &k SSSAMC BN hEH2
M NFSH
Table 1 Swelling kinetic equations and kinetic parameters
of SSSAMC in solution with different pH

(Gl SEIVIEY K 0.
PR elling kinetic cquations [/ (g-min) )} (gle)
| 10=2.194471+12.0966  0.999 0.398 0.456
7 0Q=147146149.91233  0.999 0.218 0.680
13 1/Q=1.106021+25.08375  0.998 0.049 0.904

232 BEA SSSAMC AR A FeHwm K
4A J& SSSAMC 43 IAEIREE R 30, 50 CHFAgH K
M2k, FHIRl4A AT, SSSAMC 119725 k-1 25 i 1A ik
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Table 2 Swelling kinetic equations and kinetic parameters
of SSSAMC in solution with different temperature

1S

KBy R K Q.
Temperature R?
(C) Swelling kinetic equations (g (gmin) ) (glg)
30 t/Q=1.471461+9.91233  0.999 0.218 0.680
50 t/Q=1.07071t+13.2455  0.999 0.087 0.934
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Fig. 4 Effect of different temperature on the swelling properties of SSSAMC ( A )
and the swelling kinetics #/Q~t curves (B )
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Fig. 5 Effect of different ion concentration on the swelling properties of SSSAMC ( A )
and the swelling kinetics #/Q ~t curves ( B )
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Table 3 Swelling Kinetic equations and kinetic parameters
of SSSAMC in solution with differention concentration

BFUIE Ton il SIpAE i o K 0
concentration Swelling kinetic equations ~ R? -
(mol/L.) [¢/ (gemin) ) (g/g)
0 1/Qt=1.471461+9.91233  0.999 0.218 0.678
0.3 1/Qt=1.69140t+20.79970  0.999 0.137 0.591
0.5 1/Q1=3.20606t+49.34860 0.999 0.208 0.312
3 i

AWFFEER X Na,SeO, 1E ki) Il & 7 77 48
B A AE R E M R AR G I AL, SR FH P VR L 1 ) 5
T SSSAMC, H:H1 Na,SeO, Aith b1, SA K BEH .
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A v W 2R 31.2%~67.8% ., A W,, SSSAMC 3
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SRR AR i A R0 STV A 72 ) ) PV 5 R 75 o %o
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SSSAMC. [ Bk B s it AT B B4l BB T [ 4 b
TR SSSAMC 4375 Al ash A M g oy PR L R 4 20
B REHEA (SPL) LA EDTAD fEfL il
SR, A M K G E LR, RS
T Ab2EOME K R R B TR IR, X
WA MK REVEAT Fick BERIRLA, 193 T8 AI R
PEAHSE R B, (HZ B BRA A Y FEAE 0 < M/
M < 0.6 [8] ( Mt Ay ¢ B 058 W KO K 3 B o
M R T BEE R R oK iy e ), R
AE ST B IR BE I ) B AN VE R o B2 . Thrahim 45 [30)
Wit A HEERA TS TG . NISTERA N, N-
TSNS BE N KBRS, SR Schott 157 X /K
W B ARG R DA T T LA, 58] TR R
PLA L5 R, Schott A5 75 AT W0 A —Ff FH T 98 = 4
IR BRI AR L FR R Bl 724 A . SSAMC 38N
HK T FEZE Schott BEAUH G, HAR AR REIY A
0.99 DL I [FIRF, #5404 T MBS Ik 5 S
DUAS 0 ol I BE VS B FE 4230, 8 BH Schott 15 AU BE
B IAR SSSAMC B I 3k A B A58 i oy 4

4 Zit

ENGIERG i1 Na,SeO,. SA HI Nona-CaCO, 1E
SRR BERRIACERS], RN IR RS T
SSSAMC., @it HT SSSAMC U FEENE . TES S
FHCE S RUMEARR pH, IREME THRET
FIVEIKRE ST, 8 HLAE MR 5 BR BT 0 iy 4
SEIRLH], SSSAMC HA B e t:, HIESN
ik HERmM TR S E=AHR 5%, 1E SSSAMC i
wak A, Tl R TR AL B A I F SSSAMC
BT ASH, T Na,SeO, W LLICAE B FE 2 A0 1
LSRN R . [, SSSAMC FEE. pH .
RS Rk BEm N Ve, IR AT AT A Schott
i, HAHE R BEAE] 0.99 DL F., SSSAMC B4
A Ay I i 37 R TSIV A R M P o7 IS 7
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