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Optimization of Spray Drying Process of Equiseti Hiemalis Herba Dispensing Granule

SHAO Jie', ZHANG Ai-li’, SHI Jing', WANG Zhen-zhong' , XIAO Wei'"
(1. Jiangsu Kanion Pharmaceutical Co. Lid. , Lianyungang 222001, China;
2. Lianyungang Traditional Chinese Medicine Branch, Jiangsu Union
Technical Institute, Lianyungang 222007, China)

[ Abstract | Objective: To optimize spray drying process of Equiseti Hiemalis Herba dispensing granule
for preparing qualified intermediates. Method: Taking flour yield and particle size distribution as indicators to
screen the auxiliary materials category. This research was studied based on the Plackett-Burman design in Minitab
16 software, taking flour yield as indicator, screening out three major factors (inlet air temperature, solid content
ratio and feed rate) influenced the spray drying process, and determining the level of non-main factors. On this
basis, with transfer rate of kaempferol, moisture absorption rate of fine powder and flour yield as indexes, Box-
Behnken was employed to optimize process parameters. Result: Optimum spray drying process conditions were
obtained as follows: adding 3% micro-silica into Equiseti Hiemalis Herba extract with solid content ratio of 20% ,
temperature of feed liquid 65 °C , inlet air temperature at 151 °C, intake air volume of 4 m®+min~", feed rate of
33 mL-min~'. Under these conditions, transfer rate of kaempferol was 94.2% , moisture absorption rate of fine
powder was 20. 6% and flour yield was 85.0% . Conclusion: This optimized spray drying process is stable and
feasible, which can provide basis for mass production of Equiseti Hiemalis Herba dispensing granule.
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Fig. 1 Partical size distribution of raw powder ( A) and

transformation powder (B) of Equiseti Hiemalis Herba
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Table 1 Plackett-Burman test analysis of spray drying process of

Equiseti Hiemalis Herba dispensing granule

AR B#ER C Mk D E#EXE  Fite

No. EJE EE fERHE EEk /m’e HE/mLe K
/C /C /% /% min ' min™' /%

1 55 150 2 10 3 20 75.2
275 170 2 20 3 20 80.0
3 75 170 4 10 5 40 68.3
4 75 170 2 20 5 20 81.2
5 75 150 2 10 5 40 72.0
6 55 170 4 10 5 20 74.6
7 75 150 4 20 3 40 79.0
8 55 170 4 20 3 40 67.0
9 55 150 2 20 5 40 80. 4
10 55 150 4 20 5 20 85.8
11 55 170 2 10 3 40 68.6
12 75 150 4 10 3 20 77.2
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Fig. 2 Prato analysis of influencing factor standardization in spray

w4
~e

drying process of Equiseti Hiemalis Herba dispensing granule

®2 AKRME T BMAE TR T E Box-Behnken {38 5 1
Table 2  Box-Behnken test analysis of spray drying process of

Equiseti Hiemalis Herba dispensing granule

X, Xy X; TR S S
No. jEXUREE BaFE  gbrbdpr BRSO wRE (V)

/C /% /mL-min~' (Y1)/% (Y,)/% /%

1 170 20 30 81.9 20.6 83.5
2 150 15 20 92.5 24.8 82.3
3 160 15 30 87.5 24.5 80. 4
4 170 10 30 80. 8 27.5 77.2
5 160 20 40 88.9 20.5 83.2
6 170 15 40 82.8 24.0 77.0
7 160 15 30 87.3 24.2 81.3
8 160 20 20 87.8 20.0 84.8
9 150 20 30 93.7 21.3 85.7
10 160 15 30 86.8 24.6 80.2
11 160 10 20 86.6 27.5 78.8
12 160 10 40 87.2 27.0 76.5
13 170 15 20 80.0 24.6 78.0
14 150 10 30 93.3 27.3 81.8
15 150 15 40 92.8 23.8 80.5
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