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The data source for this study is the 2019 national food sampling database. The 
database mainly contains the following information: food id, food name, food category 
(category/sub-class, sub-subclass), time for sampling inspection,types of food 
packaging, testing site (province/city/district/county), sampling inspection sample No., 
pollutant category, detection value of pollutants, testing site, qualified item, etc. 

By using the CARMA algorithm to classify the data of the major category of 
condiments in the national food sampling data during 2019 by food subcategories, 
association rules were mined for data in terms of province, sampling site, contaminant 
name, and relative risk level of contaminants in different categories of data, 
respectively, and eight effective strong association rules were obtained. Through 
further interpretation of the association rules, it can be found that: when several 
contaminants are present in certain condiments at the same time, the relative risk 
levels of the contaminants in such condiments are all low; the same sample may also 
have several contaminants failing at the same time, such as when contaminant A fails, 
contaminant B has a higher possibility of failing. Thus, it can be applied to identify the 
food category and the relative risk level of contamination, and reasonably determine 
the sampling items of the same type of food. For the higher risk of contamination of 
areas and food should focus on supervision, for those areas and food in good quality 
condition can extend the sampling cycle, reduce the frequency of sampling, reduce 
the detection of non-essential items.

China's national food sampling and inspection work refers to the State Council, provincial, municipal and county food supervision and management departments to carry out quality 
sampling and inspection work on the production and sale of food products in accordance with the law, which is one of the important technical supervision means for the supervision of 
various types of food products. In recent years, society has been paying more attention to food safety issues, and government food safety supervisory departments have increased their 
efforts in food sampling and inspection, thus accumulating a large amount of sampling data. By mining and analyzing food sampling data, meaningful correlations or interrelationships 
between sets of items hidden behind and between sets of data can be discovered.

 In this study, we use the CARMA algorithm in association rules to establish association analysis models for qualified data and unqualified data, and analyze them separately, in an 
attempt to explore potential factors affecting food safety, identify priority and non-priority testing targets, and provide a reference for risk identification 

Rule 1: Among the qualified semi-solid compound seasoning records, 98.12% of 
the tested samples contained the contaminants acesulfame, aspartame, Sudan red 
Ⅰ, benzoic acid and its sodium salt with low relative risk; 100% of the tested 
samples contained both contaminants acesulfame, aspartame, Sudan red Ⅰ, 
benzoic acid and its sodium salt with low relative risk level. It means that in the 
sampled semi-solid compound seasoning food, if the contaminants acesulfame, 
aspartame, Sudan red Ⅰ, benzoic acid and its sodium salt are contained at the 
same time, then the relative risk level of these four contaminants are low

CARMA (Controlled Auto-Regressive Integrated Moving Average) algorithm used 
in this paper was first proposed in 1999 by Professor Christian Hidber of Berkeley 
U n i v e r s i t y,  w h i c h  i m p r o v e s  t h e  t r a d i t i o n a l  a s s o c i a t i o n  r u l e  m i n i n g 
algorithm.Compared with other static association rule algorithms, CARMA algorithm 
has its obvious advantages: 

(1) The algorithm has a higher execution efficiency than other static association 
rule algorithms, and usually performs at most two traversals to achieve the data set;

(2) The algorithm can handle data in Tabular format, and can also transform data 
in Transactional format;

(3) The algorithm can set the support degree for the antecedent and postecedent 
of the rule separately, and CARMA allows rules with multiple postecedents;

(4) The algorithm has a lower memory consumption.
The algorithm flow is shown in Figure1: 
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Figure 1 .CARMA algorithm flow chart

Table .Association rules in condiments


