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[Abstract] Objective To optimize the dry granulation technology of Five-Juice
Decoction granules. Methods The granule yield was used as the evaluation index to optimize
the dry granulation process parameters of Five-Juice Decoction granules by Box-Behnken
design-response surface design test. The granule yield, repose angle, dissolve time, humidity
absorption rate and particle roundness were used as evaluation indexes, and three batches of
validation tests were conducted to compare the difference between the dry granules optimized

in this study and the wet extruded granules optimized in previous studies. Results The
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optimal technological parameters for dry granulation of Five-Juice Decoction granules were

as follows: the pressure of the hydraulic system was 3.5 Mpa, the wheel speed was 5.4 r/min,

the feeding speed was 7.2 r/min, and the granulation speed was 80 r/min. The technological

parameters of wet granulation were as follows: the soft material was made from 90% ethanol,

extruded through a 10-mesh sieve for granulation, and dried under reduced pressure at 50 °C to

a moisture content of <5%. The granule yield and humidity absorption rate of dry granulation

were better than those of wet extruded granules. Conclusion Dry granulation process is better

than wet extrusion process of Five-Juice Decoction granules. The optimized dry granulation

process is stable and feasible, which can provide a reference for industrial production.

[Keywords ] Five-Juice Decoction; Granules; Dry granulation; Wet extrusion

granulation; Granule yield; Box-Behnken design-response
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Table 1. Design factors and levels of response
surface method

(AES
KV A-JRRERRL BB C—HPRFE %L
(r/min ) (r/min ) (r/min )
1 3.6 4.8 60
2 54 7.2 80
3 7.2 9.6 100
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Table 2. Optimization results of response
surface test of dry granulation

e A B C Y

1 3.6 72 100 64.38
2 5.4 72 80 88.48
3 5.4 4.8 60 81.13
4 5.4 72 80 89.97
5 5.4 7.2 80 87.69
6 5.4 4.8 100 79.44
7 72 4.8 80 41.70
8 5.4 9.6 60 76.19
9 72 9.6 80 62.32
10 5.4 9.6 100 74.83
11 36 4.8 80 62.73
12 3.6 72 60 67.71
13 72 72 60 56.81
14 3.6 9.6 80 59.35
15 72 72 100 53.29
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Table 3. Analysis of variance and regression coefficient of response surface quadratic
model for granule yield

k=3 ROVl A ¥r5 F P B E
i 2746.87 9 305.21 15.87 0.003 6

A 200.50 1 200.50 10.43 0.023 2

B 7.39 1 7.39 0.38 0.562 4
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k=3 FJ5 A H ¥y F P B E M
C 12.25 1 12.25 0.64 0.460 9
AB 144.00 1 144.00 7.49 0.040 9
AC 0.01 1 0.01 0.00 0.983 6
BC 0.03 1 0.03 0.00 0.9714
A? 2265.27 1 2265.27 117.82 0.000 1
B’ 203.24 1 203.24 10.57 0.0227
c? 42.60 1 42.60 222 0.196 8
k2% 96.13 5 19.23
ES) 93.45 3 31.15 23.24 0.0515
W2 2.68 2 1.34
BEIE SR 2 843.00 14

E: ATHMEE, P<005; TATHAMEE, P<0.01,
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Figure 1. The effect surface of the number of wheel speed and feeding speed, wheel speed and
granulation speed, feeding speed and granulation speed on the granule yield
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Figure 2. Comparison of appearance of dry
granulation (A) and wet granulation pellets (B)
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Table 4. Comparison of dry granulation with wet
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