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Abstract: Objective To analyze the formula rules of health food, Chinese patent medicines and prescription containing Tusizi
(Cuscutae Semen), and obtain potential formulae with the function of relieving fatigue and enhancing immunity by data mining
technology. Methods With the help of the special food information query platform of the State Administration of Market Supervision
and Administration and the platform of Pharmaceutical Intelligence Network, the database of health food, traditional Chinese patent
medicines and prescriptions containing Cuscutae Semen was collected and established. Using the complex network analysis, Apriori

association rule algorithm, analytic hierarchy process (AHP)-criteria importance through inter criteria correlation (CRITIC)
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combination weighting algorithm, and self-organizing maps (SOM) clustering algorithm were carried out at the level of individual
drugs, drug pairs, and drug groups, to study their formula rules and design new formulae. Using the fuzzy combination of technique
for order preference by similarity to an ideal solution (TOPSIS) and rank sum ratio (RSR) methods to sort and evaluate formulae.
Results Atotal of 142 kinds of raw materials were collected from 45 health foods, 59 prescriptions, and 103 Chinese patent medicines.
A total of 39 pairs of high-frequency drug pairs were obtained from Apriori association rules and eight categories of the raw materials
with different weights were clustered by SOM clustering. Based on the theory of traditional Chinese medicine, a total of 28 potential
formulae were obtained. According to the Fuzzy set theory, the optimal formula was obtained as Cuscutae Semen-Shudihuang
(Rehmanniae Radix Praeparata)-Duzhong (Eucommiae Cortex)-Huangqi (Astragali Radix). Conclusion This study took the
medicinal and food homologous Cuscutae Semen as an example, with a focus on health functions of relieving fatigue and enhancing
immunity, and combined data mining technology and traditional Chinese medicine theory to obtain the optimal formula, so as to provide
new ideas for the formula design of traditional Chinese medicine health food.
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Rehmanniae Radix Praeparata-Eucommiae Cortex-Astragali Radix
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Table 1 High frequency traditional Chinese medicines ranked in top 20
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Fig. 3 Analysis of traditional Chinese medicine-traditional Chinese medicine network in health foods, Chinese patent

medicines and prescriptions containing Cuscutae Semen with functions of relieving fatigue (A) and enhancing immunity (B)
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Table 2 Association rule of high frequency traditional Chinese medicines based on Apriori algorithm
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Fig. 4 Association rules network of high frequency traditional Chinese medicines in health foods (A), prescriptions (B) and

Chinese patent medicines (C) containing Cuscutae Semen with functions of relieving fatigue and enhancing immunity

(thickness of line represents support value)
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Table 3 Subjective and objective weights of high frequency traditional Chinese medicines

gk AHP B E CRITIC & MR E 2k AHP #H CRITIC & SRE

R 0.656 5 0.286 9 0.943 4 F 0.5346 0.1999 0.734 5
WY 0.648 5 0.286 9 0.935 4 VivES 0.433 1 0.278 3 0.711 4
KA 0.648 5 0.286 9 0.935 4 LEH 0.497 8 0.196 9 0.694 7
NS 0.656 5 0.249 7 0.906 2 e e 0.4350 0.2326 0.667 6
7 0.6325 0.249 7 0.882 3 A= 0.395 8 0.237 6 0.633 4
BORG 0.588 7 02713 0.8599 BT 0.3553 0.2251 0.580 3
S 0.588 7 0.2713 0.8599 thZRE 0.3553 0.1879 0.543 2
bz 0.588 7 0.2527 0.8413 HA] 0.302 2 0.2114 0.513 5
EFN 0.5537 0.278 3 0.8320 i & 0.258 1 0.254 6 0.5127
Mt 7 0.580 7 02156 0.796 2 N 0.236 8 0.228 5 0.465 3
A& 0.5537 0.2412 0.794 9 Hh 2 0.253 6 0.205 8 0.459 4
W 0.588 7 0.1970 0.7856 fkT 02297 0.226 5 0.456 2
R 0.5377 0.2412 0.778 9 RE 0.258 8 0.1933 0.4520
R 0.5377 0.2412 0.778 9 et 0.228 6 0.196 2 0.424 8
E)E| 0.529 8 0.2412 0.770 9 Wi 0.2309 0.1716 0.402 6
AR 0.4779 0.262 7 0.740 6

&4 SOM RELR (BHKE=2)
Table 4 Results of SOM clustering (medicine number > 2)
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Fig.5 Schematic diagram of neuronal relationships in SOM cluster analysis of high frequency traditional Chinese medicines
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Table 5 Design results of health food formulae
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Table 6 Ranking results of comprehensive evaluation of 28 new formulae based on fuzzy combination of TOPSIS and RSR

o, Ci RSR 0.1Ci+0.9RSR 0.5Ci+0.5RSR 0.9C;+0.1RSR
7 i1 fr iEA fy iEA fEy il fy i fErr
1 0.200 7 1 1.009 3 1 0.928 4 1 0.6050 1 0.2816 1
2 0.1997 2 0.9252 2 0.852 6 2 0.562 4 2 0.2722 2
3 0.191 6 3 0.841 8 4 0.776 8 4 0.516 7 4 0.256 6 4
4 0.190 6 4 0.8159 5 0.753 4 5 0.5033 5 0.2531 5
5 0.190 2 5 0.8750 3 0.806 5 3 0.5326 3 0.258 7 3
6 0.1853 6 0.794 1 6 0.7332 6 0.489 7 6 0.246 2 6
7 0.183 8 7 0.757 5 8 0.700 1 8 0.470 6 8 0.2412 8
8 0.183 6 8 0.741 4 9 0.685 6 9 0.462 5 9 0.2394 9
9 0.183 0 9 0.726 2 10 0.6718 10 0.454 6 10 0.2373 10

10 0.182 6 10 0.774 9 7 0.7157 7 0.478 7 7 0.2418 7
11 0.174 8 11 0.7117 11 0.658 0 11 0.443 2 11 0.228 5 11
12 0.1617 12 0.684 0 13 0.6318 13 0.422 8 13 0.2139 13
13 0.160 8 13 0.697 6 12 0.644 0 12 0.4292 12 0.2145 12
14 0.158 3 14 0.670 6 14 0.6193 14 0.414 4 14 0.209 5 14
15 0.1577 15 0.643 9 16 0.5953 16 0.400 8 16 0.206 3 15
16 0.153 6 16 0.657 2 15 0.606 9 15 0.405 4 15 0.204 0 16
17 0.1502 17 0.602 8 19 0.5576 19 0376 5 19 0.1955 18
18 0.1499 18 0.630 5 17 0.582 4 17 0.390 2 17 0.198 0 17
19 0.147 6 19 0.616 8 18 0.569 9 18 0.3822 18 0.194 5 19
20 0.1351 20 0.5731 21 0.5293 21 0.354 1 21 0.178 9 21
21 0.134 5 21 0.5570 22 0.514 8 22 0.3458 22 0.176 8 22
22 0.1339 22 0.588 3 20 0.5429 20 0.3611 20 0.1793 20
23 0.128 0 23 0.5396 23 0.498 4 23 0.3338 23 0.169 2 23
24 0.1259 24 0.520 4 24 0.480 9 24 03231 24 0.1653 24
25 0.124 6 25 04727 26 0.4379 26 0.298 6 26 0.1594 25
26 0.1145 26 0.498 6 25 0.460 2 25 0.306 5 25 0.1529 26
27 0.106 7 27 0.439 5 27 0.406 2 27 0.273 1 27 0.1400 27
28 0.071 8 28 0.389 3 28 0.3576 28 0.230 6 28 0.103 6 28
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