5527 B4 7 0 FEXRAFFERE Vol. 27,No. 7
202144 H Chinese Journal of Experimental Traditional Medical Formulae Apr. ,2021

LT SCART A 22 R 24 1) TR 2 e ) A S s BRI

rhARRR, RiET, TEH, S, TRE, AAM, KIE, A
(REFPEHXF ARFPHLAALSHARRKLFTIRIAEML TS, XF 301617)

[(HZE] B g SCmE w2 R 2 (GRNN)BERLXE i 2735 5 0 0 15 7 700 (9 A A ok BREEAT B0 . F5 3% DB RS
BERLZY B R BB S UM AT 4E 2R FLBER 500 25 oA R [RDB 422 P BT AR A 8 RSN, 30 o B T e vk o B ), IR
FE 25 2L TR B P 4 AR 2 e T R N R ) A A A B BRI S A3 T (PCA ) T B3R B A B8 22 100 8 R DG | 5 307 19
43 BB FVE S GRNN BT (9 % A2, A8 ik ol BR A1 hy din 14 238 47 090 28 11 5, I 30 360 iF 2 0000 %o o ik ) I S A7 00, 5 5 B A L
BT A AR B . 65 R i PCA K i 9 AN T AR AF E O HR L 1Y 8 1 (Hausner WGAH B9 BE 9 5295 BE 46 B R IR A 0
R LR S A A e S K ) HEAT AT AR B 3 s B BRI T4 A 2% BB 5 Bk T IO 5k 1 o St st R T
{85 S B (B V) 4 B 55 v, 0 8 6 BR AR 22 0.01~1.34 min, A RFIR 22 3.16% . S5 6 : K F @57 i GRNN Ks8| ml 3 1 0 52
TRV B M B SO L R ) A A R R AT o T, 6P I 5 e 2 R R R A e IR — S 2 AL

[XgR] ey AR BT, ERraer; ) XIEE ML, B, kst

[FESZES] R22;R28;R94;TP183 [ZERFRIREE] A [XEHE] 1005-9903(2021)07-0121-06

[doi] 10.13422/j.cnki.syfjx.20202052

[ M2 H AR ] https://kns. enki. net/kems/detail/11. 3495. R. 20200804. 1352. 002. html

(M HMBEE] 2020-8-4 14:09

Prediction of Disintegration Time of Traditional Chinese Medicine Tablets Based on
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[ Abstract] Objective: This paper constructs a generalized regression neural network (GRNN) model
to predict the disintegration time of traditional Chinese medicine (TCM) tablets. Method: Taking Astragali
Radix as a model drug, the mixed Astragali Radix powders with different powder properties were prepared by
mixing Astragali Radix extract powders with microcrystalline cellulose and lactose, which were made to
Astragali Radix tablets by direct compression method. The powder properties of mixed Astragali Radix powders
and the disintegration time of Astragali Radix tablets were determined, respectively. The correlation between the
original data was eliminated by principal component analysis (PCA). The principal component factors were used
as the input layer of the GRNN model, and the disintegration time was used as the output layer for network
training. Finally, the verification group data was used to predict the disintegration time, and the network
prediction accuracy was calculated by comparing with the actual value. Result: Three principal component
factors were obtained through PCA by analyzing the original nine variables that were correlated with each other

(Hausner ratio, true density, tap density, compression degree, angle of repose, bulk density, porosity, water
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content and total dissolved solids) , which reduced the complexity of the network. The prediction value of the
disintegration time based on this prediction method was in good agreement with the actual value, the error of
disintegration time was 0.01-1.34 min and the average relative error was 3.16%. Conclusion: Based on the
GRNN mathematical model, the physical properties of Astragali Radix extract powders can be used to accurately

predict the disintegration time of Astragali Radix tablets, which provides a reference for studying the

disintegration time of TCM tablets.
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Table 1  Experimental design of dosages of Astragali Radix
extract powders and excipients %
No. E b McCC FLBE

1 47.86 26.60 25.54
2 74.02 13.02 12.96

3 80.00 20.00 0
4 65.29 0 34.71
5 80.00 0 20.00
6 60.00 40.00 0
7 40.00 40.00 20.00
8 40.00 40.00 20.00
9 40.00 21.97 38.03
10 60.00 40.00 0
11 52.90 34.38 12.72
12 80.00 20.00 0
13 49.22 10.78 40.00
14 80.00 0 20.00
15 40.00 21.97 38.03
16 60.41 21.15 18.44
17 100.00 0 0
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Table 2 Determination of powder properties of mixed Astragali Radix powders and disintegration time of its tablets(n=3)
FE p/g-mL" py/g-mL"! py/g mL"! HR Cl% o/ &% MC/% CJ/g-L"! DT/min
1 1.475 4 0.5128 0.800 0 1.56 35.90 34.13 65.24 1.41 26.22 15.34
2 1.462 6 0.526 3 0.806 5 1.53 34.74 35.05 64.02 1.67 30.79 12.12
3 1.4162 0.5479 0.796 8 1.45 31.23 34.15 61.31 2.53 28.59 16.17
4 1.430 6 0.5556 0.858 4 1.55 35.27 37.49 61.16 1.48 35.71 10.50
5 13995 0.540 5 0.800 0 1.48 32.44 34.33 61.38 1.95 35.47 10.57
6 1.4557 0.5155 0.743 5 1.44 30.67 33.28 64.59 3.00 21.60 24.42
7 1.489 7 0.4819 0.701 8 1.46 31.33 35.03 67.65 2.39 21.56 16.95
8 1.469 3 0.493 8 0.7353 1.49 32.84 34.83 66.39 2.23 21.51 17.48
9 1.476 6 0.523 6 0.769 2 1.47 31.93 34.12 64.54 1.78 28.28 10.70
10 1.4411 0.506 3 0.727 3 1.44 30.39 36.47 64.87 3.05 21.22 23.53
11 1.4459 0.497 5 0.7353 1.48 32.34 34.18 65.59 2.57 23.35 18.84
12 1.433 8 0.571 4 0.816 3 1.43 30.00 34.79 60.15 2.92 28.43 16.22
13 1.476 5 0.5333 0.772 2 1.45 30.94 36.47 63.88 1.61 32.35 10.04
14 1.4309 0.571 4 0.869 6 1.52 34.29 33.90 60.07 2.08 34.99 10.63
15 1.476 7 0.5195 0.784 3 1.51 33.76 36.41 64.82 1.83 28.19 10.76
16 1.464 9 0.539 1 0.833 3 1.55 3531 34.39 63.20 2.40 27.91 14.58
17 1.4710 0.571 4 0.833 3 1.46 31.43 26.76 58.62 1.90 35.27 7.50

T FE P S TR 2R LSS — S P45 5 R b 5 88 b0 3 IR il 10 0 2 T SR (B 2 — B0, DT HURY 2 P 49 48

®3 RAERMERHBBUEERSHNFEEMREHRE

Table 3

Eigenvalues

and contribution

rates

components of original data of mixed Astragali Radix powders

of principal

E M FHIE B SRR % RIS %
F, 4.227 46.964 46.964
F, 2.637 29.299 76.263
F, 1.151 12.794 89.057

®4 REEEMRBBIEIRSNETHSH

Table 4

Load parameters of principal components of original

data of mixed Astragali Radix powders

5 IR R - 381 BT B AL
F, F, F, F, F, F,

P, ~0.419 0482 -0.668 -0.099  0.183 -0.581
Py 0878 -0.416 -0.017 0208 -0.158 -0.015
Do 0973 0036  0.039 0230 0014  0.034
HR 0461 0834  0.00 0109 0316  0.087
c 0470 0828  0.097  0.111 0314  0.084
a -0.242 0388 0782 -0.057  0.147  0.679
P -0.851 0516  0.030 -0201  0.196  0.026
MC 0509 -0.656 0261 -0.120 -0.249  0.227
C, 0926 -0.045 -0.051 0219 -0.017 -0.045
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% 1. 5 AR x5 HERABAMBEROBNES SRELES

load data.mat

% 2. BEAL™ A 42 2 1 25 42 19 ZH I i 4R

temp = randperm(size( factor,1));

P_train = factor(temp(1:42),:)";

T train = dt(temp(1:42),:)";

P_test = factor(temp(43:end),:)';

T test=dt(temp(43:end),:)';

% 3. KedE 4 —1k

[p_train, ps_input] = mapminmax(P_train,0,1);
p_test = mapminmax('apply',P_test,ps_input);

[t train, ps_output] = mapminmax(T_train,0,1);
% 4. GRNN [0 £% ]t Il 25 J {5 200 3k
net=newgrnn(p_train,t_train,spread);

t sim= sim(net,p_test);

% 5. $dli 5 — 1k

T_sim = mapminmax('reverse',t_sim,ps_output) ;

B 1 EE R AR BR B A GRNN & B E R 55
Fig. 1 Main code of GRNN model for predicting disintegration
time of Astragali Radix tablets
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Fig. 2 Fitting of GRNN model training samples for predicting

disintegration time of Astragali Radix tablets
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Fig. 3 Error curves of GRNN model test samples for predicting

disintegration time of Astragali Radix tablets

Table 5 Comparison of predicted value and actual value of

disintegration time of Astragali Radix tablets

. i fitg i5f B /min
LAl : - RE/%
EaUNE) IR b 22
1 15.27 15.21 0.06 0.39
2 12.02 13.04 -1.02 8.49
3 15.95 16.32 -0.37 2.32
4 16.77 17.37 -0.60 3.58
5 17.53 17.52 0.01 0.06
6 11.07 11.00 0.07 0.63
7 16.33 16.30 0.03 0.18
8 10.87 11.28 -0.41 3.77
9 14.88 13.54 1.34 9.01
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