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Abstract: Objective A formula design and evaluation model was proposed, which integrated multiple machine learning algorithms
such as combination of empowerment, clustering, decision making and evaluation. Methods Taking Wuweizi (Schisandre Chinensis
Fructus) as an example, constructing the prescription database containing Schisandre Chinensis Fructus, screening high-frequency

function ingredients could be used in health food and mining its association rules. Meanwhile, a comprehensive and objective
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evaluation index system was established, which combined theory of traditional Chinese medicine (TCM) and modern scientific research
results. The analytic hierarchy process (AHP)-criteria importance though intercrieria correlation (CRITIC) combination empowerment
was adopted, which considered both subjectivity and objectivity. K-means, self-organizing map (SOM) and fuzzy C-means (FCM)
were optimized, high-frequency function ingredients were weighted and clustered by the approaches above. Then combined with TCM
theory, the formulas were designed and conducted by technique for order preference by similarity to solution (TOPSIS) comprehensive
evaluation. Results 31 Kinds of high-frequency function ingredients containing Huangqi (A4stragali Radix), Fuling (Poria) and
Renshen (Ginseng Radix et Rhizoma) were obtained by frequency statistics. The results of association rule analysis showed that strong
association rules were more likely to be generated between high-frequency function ingredients. An evaluation index system containing
three first-level indicators and seven second-level indicators was constructed. The combination weight of the index calculated by AHP-
CRITIC combination empowerment was the traditional efficacy of medicine, modern literature research and the frequency of
occurrence in the database from large to small, it is consistent with subjective knowledge and objective data. Fuzzy C-means (FCM)
clustering was finally selected as the clustering algorithm in this paper according to the degree of matching with professional
knowledge, the efficiency of algorithm operation and the degree of data tolerance, high-frequency function ingredients were divided
into five categories. Combined with the TCM theory and results above, a total of 11 possible new formulas were designed. The results
of TOPSIS method showed that Schisandre Chinensis Fructus-Astragali Radix-Baizhu (Atractylodis Macrocephalae Rhizoma)-
Dangshen (Codonopsis Radix) was the best possible new formula of Schisandre Chinensis Fructus health food for protecting gastric
mucosa and liver. Conclusion Under the guidance of the theory of TCM, this model provided innovative ideas and methods for the
formula design, research and development of TCM health food, which can embody the compatibility theory of TCM and modern
scientific research results.

Key words: health food; Schisandre Chinensis Fructus; combination of empowerment; AHP-CRITIC; K-means; self-organizing maps
(SOM); fuzzy C-means (FCM); formula design; comprehensive evaluation
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Table 3 Analysis of association rules of high-frequency traditional Chinese medicines
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