
     2009, Vol. 30, No. 20194

(       130600)

200m3/h 45 36 37
6r /min

I g G

Development of Complex Microcapsules with Immune Colostrum and Bacillus bifidus

YANG Liu YOU Li-xin ZHANG Ying-nan LIU Yan XU Jing
(Development College of Jilin Agricultural University, Changchun      130600, China)

Abstract Bacillus bifidus and immunoglobulin are materials with fundamental biological activities in immune colostrum.

However, the activities of Bacillus bifidus and immunoglobulin are greatly damaged by proteases and bile in gastrointestinal tract,

which brings a challenge in the utilization of Bacillus bifidus and immunoglobulin in food processing. The powder of fermented

immune colostrum with Bacillus bifidus was obtained by lyophilization. A kind of intestinal soluble microcapsules was prepared

using lyophilized powder as the core material, Opadry as the wall material and protectant as wetter through air suspension

microencapsulation technology. The preparation process was explored by orthogonal array design experiments. The optimal

conditions for microcapsules were 200 m3/h for air-input capacity, 45  for air-input temperature, 36  for air-release temperature,

37  for material temperature and 6 r/min for gunite speed.
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1 40 36 4 200
2 35 30 6 250
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Table 1   Factors and levels in L9(34) orthogonal array design for

optimizing air suspension technology
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Fig.1   Effect of air-input capacity on embedding rate of
microcapsules
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Fig.2   Effect of air-input temperature on embedding rate of
microcapsules
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Fig.3   Effect of air-release temperature on embedding rate of
microcapsules
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Fig.4   Effect of gunite speed on embedding rate of microcapsules
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A B C D
( ) ( ) (r/min) (m3/h) (%)

1 1(40) 1(36) 1(4) 1 (200) 79.46
2 1 2(30) 2(6) 2(250) 84.50
3 1 3(33) 3(8) 3(150) 76.12
4 2(35) 1 2 3 82.38
5 2 2 3 1 71.27
6 2 3 2 1 68.81
7 3(45) 1 3 2 80.22
8 3 2 1 3 76.75
9 3 3 2 1 87.36
K1 240.08 242.06 225.02 238.09
K2 222.46 232.56 254.24 233.53
K3 244.33 232.29 227.61 235.25
k1 80.03 88.69 75.00 79.36
k2 74.15 77.51 84.75 77.84
k3 81.44 77.43 75.87 78.42

7.29 3.26 9.75 1.52

L9(34)
Table 2   Results of L9(34) orthogonal array design experiments for

optimizing air suspension technology 3.1
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