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Optimization of one-step pelletization technology of Tianshu Capsule by Minitab
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Abstract: Objective To optimize the one-step pelletization technology of Tianshu Capsule by Minitab software. Methods Using the
qualified rates of particles as the evaluation indexes, three significant impact factors (fluid extract-dextrin ratio, infusion frequency, and
atomization pressure) of one-step pelletization technology were selected and the levels of non-significant factors were identified by the
Plackett-Burman experimental design. According to single factor experiments, choosing the qualified rates of particles, moisture, and
angle of repose as the evaluation indexes, three levels of the three factors were selected by Box-Behnken of central composite design to
establish the multiple linear regression and binomial fitting, and the experimental data were optimized by the response optimizer.
Results The best conditions were as follows: fluid extract-dextrin of 1.57 : 1 put in fluid-bed and heated by fan; the temperature of
the bottom material in the fluidized state was increased to 50 ‘C, fluid extract of 2% HPMC was sprayed with frequency of 32 Hz, the
frequency of fan was 30 Hz, inlet air temperature was 60 C, atomization pressure was 0.21 MPa, and feed temperature was 50 C.
Conclusion Under the Minitab optimized scheme, the average experimental results are similar to the predicted values, and Minitab
software could be used in the optimization of one-step pelletization for Chinese materia medica.
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F 1 Plackett-Burman iRt RER (n=3)
Table 1 Design and results of Plackett-Burman tests (n=23)

% 2 Box-Behnken i3 i&it B4R
Table 2 Design and results of Box-Behnken tests

WS A B/ C/ D/ E/ F/ PR
Hz ‘C Hz MPa T K%
1 2:1 40 70 25 0.4 60 73.74
2 2:1 20 70 25 0.2 40 77.83
3 1:1 40 50 25 0.2 60 90.64
4 1:1 40 70 45 0.2 60 83.68
5 1:1 40 70 25 0.4 40 81.67
6 2:1 40 50 45 0.4 40 71.42
7 1:1 20 50 45 0.4 60 80.84
8 2:1 20 50 25 0.4 60 75.28
9 1:1 20 50 25 0.2 40 89.58
10 1:1 20 70 45 0.4 40 83.46
11 2:1 40 50 45 0.2 40 73.67
12 2:1 20 70 45 0.2 60 72.88
257
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B
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Fig. 1 Pareto chart of influencing factor standardization

RIS X, Xo/Hz X3/MPa Y, /% Y2/% Y3/ (°)
1 15:1(0) 45(1) 04(1) 9135 3.89 23.25
2 2:1(1) 35(0) 02(-1) 8641 3.02 24.03
3 1:1(-1) 45(1) 03(0) 8876 420 22.15
4 2:1(1) 35(0) 04(1) 84.16 3.14 24.92
5 1.5:1(0) 25(-1) 02(-1) 95.84 3.48 23.46
6 1:1(-1) 35(0) 04(1) 91.06 4.18 22.82
7 15:1(0) 35(0) 03(0) 9502 3.76 22.88
8 1:1(-1) 25(-1) 0.3(0) 90.89 3.92 22.57
9 1.5:1(0)35(0) 03(0) 94.56 3.68 22.78
10 2:1(1) 25(-1) 03(0) 82.62 3.10 2432
11 1.5:1(0) 45(1) 02(-1) 92.17 3.73 21.65
12 1.5:1(0) 25(=1) 04(1) 9026 3.56 22.97
13 1.5:1(0) 35(0) 03(0) 93.88 3.68 22.84
14 1:1(-1) 35(0) 02(-1) 89.53 3.86 2242
15 2:1(1) 45(1) 03(0) 82.56 324 24.11

W2 (SD) A 1.198 75, R*=0.972 6; Y,=3.71—
0.46 X;+0.12 X,+0.08 X;—0.10 X;°+0.01 X,°—
0.05 X3*—0.03 X.X,—0.05 X;X5+0.02 X,X;, SD
4 0.052 38, R*=0.992 9; Y;=22.83+0.93 X;—
0.27 X,+0.30 X3+0.58 X;—0.13 X,°+0.13 X5+
0.05 X,.X5+0.12 X.X54+0.52 X,X5, SD 4y 0.148 57,
R*=0.989 8. [MIJAJ7FE AL B HEVERL WL 3. 5
ZENTEE R 4.

Joglekar 251NNy, —ANHIIHE L R [ A5 A,
RPANALT 0.8. Yiv You YsiH REZ3510 0.972 6.
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Table 3 Significance test of coefficients in regression equation

” Y1/ % Y,/ % Y5/ (°)

- ES Iean]iT i P REdsMEE ok P AdsEE kKR PHE
fisn 0.692 1 136.522 0 0.030 24 122.576 0 0.085 78 266.193 0

X 0.423 8 —7.223  0.001 0.018 52 —24.706 0 0.052 53 17.657 0

X5 0.423 8 -1.407 0218 0.018 52 6.750  0.001 0.052 53 —5.140  0.004
X5 0.423 8 —2.100  0.090 0.018 52 4.590  0.006 0.052 53 5711 0.002
X’ 0.623 8 —10.334  0.000 0.027 26 -3.791  0.013 0.077 32 7.561  0.001
X’ 0.623 8 —2.937  0.032 0.027 26 0.428  0.686 0.077 32 -1.687  0.152
X’ 0.623 8 —-0.400  0.706 0.027 26 -1.957  0.108 0.077 32 1.676  0.155
XiXa 0.599 4 0.863  0.427 0.026 19 -1.336  0.239 0.074 29 0.707  0.511
XiXs 0.599 4 -1.577  0.176 0.026 19 -1.909 0.114 0.074 29 1.649  0.160
Xo X 0.599 4 1.985  0.104 0.026 19 0.764  0.480 0.074 29 7.034  0.001
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Table 4 ANOVA for regression equation
Y/ % Yy /% Y5/ ()
KOE O BHIE WFET MY FME PMHE OWUPTE O WEE O FME P OWUPT O WEE FE P
TR JTA Ji Jin Ji JiAn
EYE! 9 254.996 28.3329 19.72 0.002 1.92278 0.213642 77.88 0 10.759 6 1.19551 54.16 0
ek 3 84.151 28.0503 19.52 0.003 1.85725 0.619083 225.67 0 8.1853 2.72842 123.61 0
il 3 160.538 53.5125 37.24 0.001 0.049 03 0.016 342 5.96 0.042 1.4113 047043 21.31 0.003
L HAEH 3 10308 3.4359 239 0.185 0.016 50 0.005 500 2.00 0.232 1.1631 038769 17.56 0.004
BRIE RIS 5 7.185 14370 — — 0.01372 0.002 743 — — 0.1104 0.022 07 — —
K 3 6.527 2.1757 6.61 0.134 0.00945 0.003 150 1.48 0.428 0.1053 0.03510 13.86 0.068
aliiR 7= 2 0.658 03289 — — 0.004 27 0.002 133 — 0.0051 0.002 53 — —
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Fig. 2 Result of response optimizer
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