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Application Study of One-step Pelletization Technology Combined
Spray Drying on Preparation of Chinese Herbal Compound

LIN Jian-zhong"
First Peoples Hospital of YumenyYumen 735211 ,China

Abstract :In this study,to optimize one-step pelletization technology.of Chinese herbal compound based on spray drying,
the dry powder of compound was obtained by extraction, concentration,and spray drying. The mixture of dry powder and
dextrin was used as the carrier, while some coneentrated solution of compound was used as the bond. Six factors affecting
one-step pelletization technology were. investigated with the evaluation indexes of particle pass rate of granules,and the
primal influential factors were determined,by Plackett-Burman experimental design. In order to optimize one-step pelleti-
zation technology of Chinese herbal compound, the particle pass rate of granules and angle of repose of granules were
used as the evaluation indexes. Then, Box-Behnken design with three levels and three factors was established. The best
one-step pelletization technology process conditions were determined as follows : sample flow rate of 28 rpm, inlet air tem-
perature of 60 “C ,wind frequency of 29 Hz,atomization pressure of 0.4 MPa,relative density of 1. 15,and liquid temper-
ature of 40 “C.This optimized one-step pelletization technology process showed that dextrin usage was low,and the meth-
od was quality €ontrollable , quick,and simple.
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Table 1 Independent and dependent variables in Plackett-Burman experiment design

RanNo. fove e e e R e e
(xpm) (MPa) nsity (Hz) () temperature ( °C) (%.)
1 40 0.2 1.25 20 50 40 78.42
2 20 0.4 1.25 40 50 60 86.33
3 40 0.4 1.15 40 70 40 68.76
4 20 0.4 1.25 20 70 40 83.25
5 20 0.2 1.25 40 70 40 65.38
6 40 0.2 1.25 40 50 60 72.53
7 20 0.4 1.15 20 50 60 89.67
8 20 0.2 1.15 20 50 40 92.03
9 40 0.4 1.25 20 70 60 75.01
10 40 0.2 1.15 20 70 60 76.28
11 20 0.2 1.15 40 70 60 82.16
12 40 0.4 1.15 40 50 40 75.02
®2 BREIRYMERBEEST
Table 2 Primary and secondary effect values ‘of each factor and significance analysis
S RUONE EXi T{H PH

Factor Effect value Coefficient T-value P-value

H H Constant 68.223 12.8 0.000

A JEREHEE Sample flow rate -8. 800 4.400 -3.43 0.019

B Z4kJE /1 Atomization pressure 1.873 0.937 0.73 0.498

C AR % £ Relative density -3.833 -1.917 -1.49 0.195

D 3 X % Wind. frequency -7.413 -3.707 -2.89 0.034

E #E XU Inlet air temperature -7.193 -3.597 2.8 0.038

IR Liquid temperature 4.780 2.390 1.24 0.269
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Table 3  Independent and dependent variables in Box-Behnken experiment design
S A ﬂﬁgﬁ@f B :‘{LI:RL?ETE C Jﬂﬂwﬁ%‘ %ﬁ*ﬁ/ﬁ%?‘ NI
No. Sample flow rate Inlet air temperature Wind frequency Particle pass rate Angle of repose
(rpm) (¢) (Hz) (%) (o)
1 30 60 30 90. 89 22.0
2 40 60 20 59.99 26.7
3 30 60 30 97.23 22.9
4 20 60 20 82.12 23.7
5 20 70 30 79. 66 24.8
6 30 50 40 80.98 26.2
7 20 50 30 82.97 24.9
8 40 60 40 62.17 23.3
9 30 60 30 92.78 23.1
10 40 70 30 57.32 24.0
11 30 60 30 97.52 22.4
12 30 50 20 82.91 26.0
13 20 60 40 61.58 26.9
14 30 60 30, 93.89 23.3
15 30 70 20 84.00 26.1
16 40 50 30 62.16 25.8
17 30 70, 40 71.37 24.2

A A AT R, G RY (%) =
94. 46-8. 094-2. 08B4. 12C + 0. 384B + 5. 68AC-
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Table 4  Analysis of variance table in Box-Behnken experiment design

S Wk A5 K% R Particle pass rate PRIEFA Angle of repose
Pargmeter #1757 MS F-value P-value P15 MS F-value P-value
5% Model 329.391 24.760 0.0002 4.200 19.941 0.0003
A-FEREE E Sample flow rate 523.100 39.320 0.0004 0.031 0.148 0.7115
B-#f XU JZ Inlet air temperature 34.736 2.611 0.1502 1.805 8.569 0.0221
C-# XU & Wind frequency 135.466 10.183 0.0153 0.451 2.142 0.1867
AB 0.585 0.044 0.8398 0.723 3.430 0.1065
AC 129. 050 9.700 0.0170 10. 890 51.699 0.0002
BC 28.622 2.151 0.1859 1.103 5.234 0.0560
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214% 4 ( Continued Tab. 4)

W MRS H % Particle pass rate R 1A Angle of repose
Parameter #J7 MS F-value P-value #77 MS F-value P-value
A? 1463.299 109.993 <0.0001 2.901 13.770 0.0075
B? 117.928 8. 864 0.0206 7.171 34.042 0.0006
c? 368.469 27.697 0.0012 10.511 49.900 0.0002
5% 7% Residual 13.304 0.211
JALAH Lack of fit 20. 065 2.437 0.2046 0.114 0.403 0.7591
i {2 Pure error 8.232 0.283
2.2.7 EHE Producting Danging granules by one-step granulation [ J].
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