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Study on Chu-ju bee pollen spray drying technology
DONG Yi-ning,SUN Yan-hui*,ZHENG Xun-shan

(School of Biotechnology and Food Engineering, Chuzhou University, Chuzhou 239000, China)

Abstract: Chu—ju bee pollen was used as raw material. Taking the flour extraction,moisture content,bulk density
and dissolved time as index,the spray drying processes had been optimized using single factor investigations
and orthogonal experiments based on the comparative study of the bee pollen broken conditions. The diameter
was 0.09um with broken by the colloid mill. The optimal bee pollen spray drying processes parameters were
solid-liquid ratio 1:15(g/mL) ,feed flow rate 200mL/h,inlet air temperature 200°C,and malt dextrin addition
amount 10%. Under the optimum spray drying conditions,the flour extraction of product was 39.8% ,the
moisture content was 3.9% ,the bulk density was 0.37g/mL,and the dissolution time was 42s.
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Table 1 Tactors and levels of the orthogonal design
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Fig.1  Processes comparison of pollen broken
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Table 4  Effect of feed temperatures on spray drying processes
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Table 3  Effect of feed flow rate on spray drying processes
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180 21.63'+0.61 3.99'+0.02 0.31°+0.02 40°+0
200 28.11°+0.17 4.16'+0.01 0.36"+0.00 39*+0
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240 15.4+0.37  7.52°+0.02 0.44°+0.01 310
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Table 5 Effect of maltodextrin and B—cyclodextrin addition on spray drying processes

M @) RN BBk
HE ) FKE %) MR (@ml) W ) R (%) FKE %) HEREE (g/ml) R ()
5 1251%40.13  5.37°+0.03  0.31%:0.00 38x1  12.91%:0.14 8.57':0.05  0.61':0.00 51¢1
10 19.24°40.12 4.71'+0.02  0.38'+0.00 43"+1 15.14:40.52  7.71'+0.04  0.58'+0.00 64"+1
15 24.71'+0.23  4.500.06  0.46"+0.00 571 17.41':0.23 4.94:0.06  0.66"+0.00 69"+1
20 26.68'+0.19 4.03'+0.04  0.51°+0.00 651 18.98£0.19 5.08'+0.04  0.71:0.00 71°¢1
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Table 6 Design and results of orthogonal experiment
ST A B c e NI 7= CONS i S S
1 1 1 1 1 25.5+0.17 6.91+0.06 0.37+0.00 49+1 18.5+0.11
2 1 2 2 2 27.6+0.15 6.23+0.04  0.62+0.00 57+1 13.2+0.10
3 1 3 3 3 36.9+0.17 5.11+0.03  0.41+0.00 68+2 24.3+0.12
4 2 1 2 3 37.5+0.14 4.21+0.05  0.53+0.00 45+1 31.1+0.13
5 2 2 3 1 41.2+0.18 4.67+0.07  0.38+0.00 40+1 37.3+0.15
6 2 3 1 2 28.3+0.14 4.61+0.04  0.51+0.00 45+1 25.4+0.13
7 3 1 3 2 29.5+0.19 4.11£0.03  0.47+0.00 50«1 27.1+0.14
8 3 2 1 3 27.4+0.13 6.23+0.06  0.71+0.00 38+1 16.1+0.11
9 3 3 2 1 29.7+0.17 6.07+0.08  0.48+0.00 41+1 23.410.12
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