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Table 1 The conditions selected for the orthogonal experiments

ALG concentration, A Amount of BSA, B

Volume of oil phase, C

Stirring speed, D Stirring time, E

(%) (mg) (mL) (r/min) (min)
1 2 20 10 500 10
2 3 40 15 750 15
3 4 60 20 1000 20
4 5 80 30 1400 30
3BT SIS , FDR) 30 sk B g 5 vt 40 4120
N = A =] N < 85 - BSA 30 1 1
Jrh B>A>D>E>C, Bl BSA FUifsgmiso R, WAk & 77 Stiing speed 1000 ,VE 139 g {15
SN/, B RN 4R ABiCaDE,, BT ALG W 2 BT / 138 2 1110 TE_,:
[ - o o TS
WS 5%, BSA it 20 mg, dhAHIMAMARI20 mL, g 75T N/ 1., & 1105 8
PP L 750 rimin, BEFERSR] 15 min. % PR 30 ok Ek; % nor 17 é’ 110.0 %
2y ILNT Jy ASBSESD>C, APRARIGHMNITY — E 65 1%°%8 145 =
(%] [ = .
DABOE K LIFBERLRNEL U § o) '\ 1353 &
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e BuI 10 AT TN S 55l v 7:_‘ D;Zn.‘oﬁ,::]z‘zpad‘ty “a 34 e Jae
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4. BSA A AT HE— D I 2.
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Fig.1 Effect of alginate concentration on encapsulation efficiency
of BSA, drug loading capacity and mean diameter of

microspheres
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FABE BSA BRI AR AL, T sk I o A 48 24
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Fig.2 Effect of BSA amount on encapsulation efficiency of BSA,
drug loading capacity and mean diameter of microspheres
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Fig.4 Morphology of microspheres prepared by emulsification
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Fig.3 Effect of stirring speed on encapsulation efficiency of BSA,
drug loading capacity and mean diameter of microspheres
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Fig.5 Release profiles of BSA in different media from alginate
microspheres prepared under optimum conditions
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Fig.6 Electrophoretic patterns of BSA released from microspheres
(1. Native BSA; 2~5. BSA released from alginate
microspheres in PBS at 3, 6, 9, 18 h; 6~8. BSA released
from alginate microspheres in HCl at 3, 9, 18 h)
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Preparation and Release Behavior of Alginate Microspheres Containing BSA by Emulsification

ZHANG lJie, GUO Ni-ni, ZHANG Dai-jia, XIU Zhi-long
(Dept. Biosci. & Biotechnol., Sch. Environ. & Biolog. Sci. & Technol., Dalian Univ. Technol., Dalian, Liaoning 116024, China)

Abstract: Alginate (ALG) microspheres containing bovine serum albumin (BSA) were prepared by an emulsification technique.
Soybean salad oil used widely in food industry was chosen as an oil phase. Orthogonal experimental design was used to find the optimal
preparation conditions by comparing the encapsulation efficiency of BSA, loading capability and average diameter of microspheres. The
fine spherical alginate microspheres with an average diameter of 10 um were obtained under the appropriate conditions. The
encapsulation efficiency of BSA and the BSA loading capability were 70% and 4% (w), respectively. As the concentration of ALG
increased and the amount of BSA decreased, the encapsulation efficiency of BSA increased, however, BSA loading capability decreased.
The in vitro release profile showed a fast release rate of encapsulated BSA, particularly in phosphate buffered saline solution, owing
to the excellent pH responsive properties of alginate microspheres. Finally, electrophoresis experiment illustrated that the process of
encapsulation had no effect on the molecular weight of the entrapped protein.

Key words: alginate microspheres; bovine serum albumin; emulsification; preparation



