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6 0 -1 -1 45.67
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9 -1 -1 0 41.56
10 -1 0 1 46. 28
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12 0 1 1 44.94
13 0 -1 1 28.98
14 1 0 -1 52.10
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B 0.56 1 0.56 0.022 0.8853
C 7.74 1 7.74  0.310 0.595 8
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Fig. 2 Response surface and contour plots for the effects of factor interaction on encapsulation efficiency
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Table 5 Main aroma components and their relative contents of beef flavor microcapsules
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Study on preparation and sustained-release properties

of beef flavor microcapsules

HU Yihan',GAO Ziting' ,LI Xuebin®, CHAI Yingxia®,XIAO Menglan',CUI Bing' ,ZHAO Mingqin'
1. College of Tobacco ,Henan Agricultural University , Zhengzhou 450046, China ;
2. Henan Jinghua Food Technology Development Co.,Lid., Jiaozuo 454850, China

Abstract ; [ Objective] To solve the problems including easy loss of volatile components, poor thermal stability and
uncontrollable release of traditional beef flavor. [ Methods] The beef flavor microcapsules were prepared via the
inclusion combination method, and their preparation process was optimized by single-factor tests and response
surface methodology. Meanwhile, the micromorphology, structure, thermal stability, storage stability and
sustained-release properties of the microcapsules were systematically investigated. [ Results ] The optimal
preparation parameters of beef flavor microcapsules were determined as follows; B-cyclodextrin as wall material,
wall-core ratio of 7.8 : 1, air inlet temperature of 140 “C and air outlet temperature of 90 °C, under which the
encapsulation efficiency of the microcapsules reached as high as 71. 35%. The microcapsules presented an
agglomerated structure with irregular surfaces, folded depressions, interconnected particles and obviously reduced
particle size, and exhibited favorable thermal stability below 250 “C. The retention rate of beef flavor in the
microcapsules was 85.34% after 30 days of storage. At 100 °C, the beef flavor microcapsules enabled slow and
stable release of aroma molecules, reached equilibrium at 5 minutes, and the final release rate was 8. 08%. The
release of the microcapsules fitted the BoxLucasl kinetic equation. Compared with unencapsulated beef flavor, the
sensory scores of the beef flavor microcapsules and their aqueous solution were improved in terms of appearance
(8.4+0.7), aroma simulation degree (16.5+1.1) and soup-like taste (17.1£1.9). [ Conclusion] The beef
flavor microcapsules prepared via the optimized process are a promising flavor encapsulation system with superior
thermal stability and sustained-release properties, which can effectively enhance the sensory quality of beef flavor.
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