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Introduction: The use of the fungus Cordyceps sinensis (CS), which has a long 
history of use in China for its tonic properties, has sparked controversy based on 
the risk from high arsenic levels in CS.

Methods: This study collected all 24 online dispute cases related to CS from the 
China Legal Documents Network. Excel software was applied to fit the distribution 
of the sample data and analyze the trend of trial results of CS disputes and the 
tendency of professional claims trials. The analysis covers the trend of trial results 
of contract dispute cases involving CS products (CDCCS), and the tendency of the 
results of CDCCS, using correlation to analyze the factors influencing the results. 
We analyzed trial tendencies in CDCCS by the methods of complex network 
analysis (Gephi software) to explore each factor’s effect on the trial outcome of in 
these claims cases and to predict the trial outcomes of new cases. Simultaneously 
use KNN to train and predict CS cases.

Results: The peak number of trial cases was in 2018, and there has been a gradual 
increase in the rate of losing claims on the claimant. Correlation analysis was 
used to obtain that the likelihood of the defendant winning a claim is positively 
correlated with DR, FSS, IDP, and KSP, and negatively correlated with the adoption 
of JIFDD (3), JIFDD (15), and APL. Gephi software was used to conduct a complex 
network analysis of the factors influencing the tendency of trial results in CS 
disputes, showing that noncompliance with FSS, existence of KSP, and submission 
of IDP evidence by the buyer are the direct factors influencing the seller’s defeat. 
The seller’s “failure to perform DR” is the key factor in the seller’s defeat in 
cases. On this basis a probability function is developed to predict a trial win rate 
of 0.7803 for freshman cases, classifier to predict the remaining four samples 
and new cases, and get the prediction accuracy is 0.8, 95% CI: (0.2836, 0.9949), 
and the latter was higher than the former.

Discussion: It is concluded that the attribute of CS products is a scientific issue, the 
jurisdiction of CS disputes is confusing and needs to be clarified, and the application 
of the provisions in judicial trials is cannot adapt to the current environment and 
needs to be resolved. This study advocates that the government design policy 
from the top and establish a study on the boundary between administrative 
and judicial functions to provide a theoretical guarantee to circumvent lazy 
administration and unscientific law enforcement. The government can provide 
a legal and regulatory system to improve food quality and regulate management.
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1. Introduction

Cordyceps sinensis (CS), a fungus of the genus Cordyceps of the 
ergot family (see Figure 1), is a valuable herbal medicine (Cordyceps 
sinensis, 2017). According to the Compendium of Materia Medica, 
CS possesses the effects of tonifying the kidney, benefiting the lungs, 
stopping bleeding, and resolving phlegm. It is mainly used for treating 
impotence and early ejaculation, soreness of the waist and knees, 
chronic cough and asthma, and coughing with phlegm and blood.

In 1999, Jin proposed the antitumor sterol utility of CS mycelium 
(Jin et  al., 1999), and in 2000, Chiou explored the value of the 
hypotensive and vasodilatory activities of CS (Chiou et al., 2000). In 
2001, based on the research of Chinese experts in related fields, the 
Department of Health of the Tibet Autonomous Region applied for 
the inclusion of CS in the list of dual-use substances for medicine and 
food [Health Law Supervision Food Convenience Letter (2001) No. 
8] to further explore the pharmacological value of CS. In 2002, the 
Ministry of Health issued the Notice on Further Regulating the 
Management of Health Food Ingredients [Health Law Supervision 
(2002) No. 51], which restricted the use of CS in food for the purpose 
of protecting rare medicinal resources from indiscriminate harvesting 
and abuse leading to species extinction. In 2009, the Ministry of 
Health recognized CS as a valuable Chinese herbal medicine and 
informed that CS should not be used as a raw material for ordinary 
food. National medical experts performed in-depth research on the 
“precious Chinese herbal medicine CS,” clarifying that CS is abundant 
in health care, tonics, and other substances. Based on that research, 
the State Food and Drug Administration issued a “notice on the 
issuance of CS for health food pilot work program” [State Food and 
Drug Administration Baohua (2012) No. 225] in August 2012, forcing 
pilot enterprises to organize pilot-related work in accordance with 
certain requirements. Based on this national policy background, pilot 
and scientific research and development of CS were rapidly promoted.

The State Food and Drug Administration issued a consumer 
risk alert on February 4, 2016 after researchers discovered that CS 
pilot derivatives, powder tablets, and grass powders had exceeded 

the standard for “arsenic” elements after processing. On February 
27, 2016, the Tibet Autonomous Region made a “Statement on the 
Application of CS “in response to the “Risk Alert of the State Food 
and Drug Administration,” suggesting that it is safe to use CS 
powder tablets and grass powder under the guidance of a doctor. 
On March 7, 2016, the State Food and Drug Administration for 
Beijing, Jiangxi, Hubei, Qinghai Province (city) Food and Drug 
Administration, and the General Administration of Health Food 
Evaluation Center issued a “Notice of the General Administration 
on the cessation of the pilot work of CS for health products.” This 
document strengthens the approval process for health food related 
to CS, but units that have completed the approval process are 
allowed to market CS products.

In China, the “Food Safety Law of the PRC (FSLPRC)” Article 38 
clearly states that “no drugs may be  added to food products, but 
substances that are traditionally both food and Chinese herbs may 
be added.” The term “traditionally both” refers to the directory of 
“both food and herbal substances” developed and published by the 
State Council administrative department of health in conjunction with 
the State Council food safety supervision and management 
departments. CS is a valuable Chinese herbal medicine and herbal 
medicines are the raw material for the preparation of many medicines, 
so whether CS is equivalent to medicine has become a controversial 
point. Also, whether other products derived from herbal medicines 
are classified as medicine is another controversial point. These two 
controversies have cultivated the soil for professional claims, and it is 
interesting to investigate where the resulting judicial disputes go from 
here. This is particularly relevant currently with maintaining legal 
rationality in case trials becoming a hot topic? As a result, it has been 
the key that mining the effectiveness of the administrative and judicial 
functions from the CS disputes in institutional governance of the 
business environment.

1.1. Literature review

Food safety follows a risk management system based on risk 
assessment, risk control, and risk communication (World Health 
Organization, 2006). The risk assessment of CS mainly focuses on 
physical factors (World Health Organization, 2008), such as the heavy 
metal arsenic content (State Food and Drug Administration, 2016). 
The Allergen Bureau in Australia issued thresholds for various 
sensitized foods in 2019 (Allergen Bureau, 2019). In the study of risk 
management, there are several typical food safety regulatory models, 
such as the Food and Drug Act of the United States (Barkan, 1985), 
the food safety regulations of the European Union (Henson and 
Caswell, 1999; Charlier and Valceschini, 2008), and the food safety 
law of China (Chen, 2022). The study of risk communication for CS 
mainly focuses on the pharmacological properties of CS (Chiou et al., 
2000). CS not only has good nutritional functions but also has 
pharmacological properties and product development characteristics, 
but its use is limited by the current food safety law. There are risks 

FIGURE 1

Cordyceps sinensis.
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such as unclear boundary and contradiction between administrative 
management and judicial governance. Taking CS products as an 
example, the analysis of the influencing factors and quantitative 
evaluation of judicial trials will help to improve the law enforcement 
level of judicial personnel and promote the revision of 
judicial provisions.

Complexity science is a new discipline (Ren and Meng, 2021). 
Complex network analysis methods derived from complexity science 
are applied to various fields (Yu et al., 2021), such as IoT technology 
(Deebak et al., 2022; Gadekallu et al., 2022), P2P networks (Wang 
et al., 2021), key node identification (Lalou et al., 2018), anomaly 
detection (Fernandes et  al., 2019), mining key roles in complex 
systems (Bright et al., 2015), link prediction (Lim et al., 2019), and 
k-Nearest Neighbor (KNN) (Nugroho, 2021),. For example, Zhang 
proposed a complex network transitivity analysis method to obtain 
the network node transfer weight (Zhang, 2021). This study uses a 
complex network of networks to analyse trends in verdicts in CS, 
with the magnitude of the weights determining the degree of 
influence, which in turn leads to the main influencing factors 
affecting the success or failure of the case verdict. On this basis, the 
weight of each factor is used to replace the conditional probability 
of the case result, and the full probability formula is used to calculate 
the trial result of the pending case. Meanwhile, it was found that 
KNN algorithm was used in many cases of prediction, such as 
biological data prediction (Zhang, 2019; Fitriyadi and Muqorobin, 
2021), application in the price prediction of agricultural products 
(Xu et al., 2014), and prediction of store sales (Ye, 2018), but there 
are few cases which are found to be predicted for trial results in 
judicial dispute cases. Judicial trials rely on the degree of influence 
of the evidence provided during the dispute process on the judge, 
which has an equivalent effect to the efficiency of sales influencing 
factors on sales. Then, it is believed that KNN can implement an 
effective prediction of trial outcomes in judicial dispute cases. 
Hence, the study simultaneously uses KNN to train and predict 
CS cases.

In 2013, Hall came up with the concept of professional claims, 
which mean that based on the Consumer Protection Law, FSLPRC, 
other Laws and Regulations of punitive damages to the operator to 
seek compensation for the purpose of profit, by the way of purchasing 
a product that you believe to be defective (such as labeling, additives, 
shelf life) (Hall and Osses, 2013), introduced into China in 1994, the 
formation of the CPLPRC, Article 49, “return one for one” punitive 
provisions, the professional claims represented by “Wang Hai” 
opened in China, the professional claims behavior objectively forced 
the improvement of the quality of goods, and played a positive role 
in the innovation of the concept of consumers and operators (Sun 
et al., 2021). With the revision of the CPLPRC, the FSLPRC and the 
introduction of food safety-related governance policies, the average 
annual growth of professional claims cases has increased by several 
figures, and while further improving food safety protection, the 
number of professional claims cases has increased tremendously, 
leading to a sharp increase in the number of complaints about 
professional claims from grass-roots administrative departments and 
professional claims disputes in the courts, which has resulted in a 
serious waste of administrative resources, and an imbalance between 
the administrative costs and the benefits of institutional governance 
(Sun et  al., 2021). Based on the above analysis, we  propose the 
following hypotheses:

H1: DR is positively correlated with PWDM.

H2: FSS is positively correlated with PWDM.

H3: IDP is positively correlated with PWDM.

H4: KSP is positively correlated with PWDM.

H5: JIFDD (3) is negatively correlated with PWDM.

H6: JIFDD (15) is negatively correlated with PWDM.

H7: APL is negatively correlated with PWDM.

They form the conceptual model shown in Figure 2.

2. Materials and methods

2.1. Subjects

The study searched the China Legal Instruments Database for 
legal instrument data from 2011 to 2021. The China Legal Documents 
Network is a public database of court documents (Sun et al., 2021). 
The following keywords were used for the database search: the year 
(“2011,” “2012,” “2013,” “2014,” “2015,” “2016,” “2017,” “2018,” “2019,” 
“2020,” “2021”), civil cases, CS, sale and purchase contract disputes, 
and types of instruments (“judgments” and “rulings”). The criteria for 
eligibility are as follows: (a) ingredients containing “CS infusion” or 
“CS”; (b) the plaintiff is an individual actor. Exclusions: (a) cases filed 
in 2010 and closed in 2011; (b) cases filed in 2021 and closed in 2022; 
(c) cases where the plaintiff is an enterprise; (d) pharmaceutical 
products and over-the-counter medicines; (e) cordyceps tablets; and 
(f) cases where the defendant is not the first defendant.

2.2. Data extraction

The data collected includes 24 judicial cases (multiple document 
on the same case, after multiple trials, calculated according to the final 
legally valid documents). The following data was extracted as a 
summary (Table 1):

FIGURE 2

Conceptual model. Note: Probability of winning a dispute case for 
merchant, PWDM.
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2.3. Methods

We used textual analysis to explore the jurisprudential dispute 
points, fitting the distributional trend of the sample data by applying 
data trends in Excel software. The analysis covers the trend of trial 
results of contract dispute cases involving CS products (CDCCS), and 
the tendency of the results of CDCCS, using correlation to analyze 
the factors influencing the results. We analyzed trial tendencies in 
CDCCS by the methods of complex network analysis (Gephi 
software) to explore each factor’s effect on the trial outcome of in 
these claims cases and to predict the trial outcomes of new cases. 
Simultaneously use KNN to train and predict CS cases. The difference 
leading to our results is considered statistically significant at p < 0.05.

3. Results

3.1. Basic information of the CDCCS

Through the data search, we obtained a total of 51 judgment cases. 
Using the principle of “combining multiple trials of the same case into 

one case,” the final trial cases included in this study numbered 24. The 
basic information is as follows (Table 2).

As can be  seen from Table  2, the judicial hearings involving 
CDCCS steadily increased until 2018 and gradually decreased after 
2018, reaching a peak in contract disputes in 2018.

3.2. Analysis of the rate of win for the 
defendant in CDCCS

It can be found from Table 1 that a total of 22 of the 24 contracts 
under dispute were signed by professional claimant [23], accounting 
for 91.67%. Based on the perspective of the defendant, the judicial trial 
results of the studied cases were analyzed, and the annual trial win 
rates were obtained as shown in Figure 3.

As can be seen from Figure 3, the success rate of the defendant in 
contract disputes in the CS category steadily increased, and the 
corresponding risk of losing claims has been increasing. Especially 
since 2018, career claims benefit less than expected, and the risk of 
claims are all greater than 66.67%.

3.3. Correlation analysis of case trial 
tendencies

In order to understand the factors influencing the tendency of 
judicial trials of contract disputes for this type of product, we extracted 
the subject terms of the case trials and used correlation analysis to 
explore the correlations, and the results are shown in Table 3.

From Table  3, it can be  seen that the propensity to win the 
dispute case is positively correlated with DR, FSS, IDP and KSP, 
positively correlated with the adoption of CPLPRC and negatively 
correlated with the adoption of JIFDD (3), these confirm H1, H2, 
H3, H4 and H5; the issuance of APL by the administrative 
department for products presents a negative correlation between CS 
and the year, and the response of the defendant to the lawsuit 
presents a negative correlation with the year; the adoption of 
CPLPRC by the instrument is negatively correlated with the 
simultaneous adoption of GPCLPRC and the adoption of CPLPRC 
is negatively correlated with the simultaneous adoption of GPCLPRC 
and RL; the adoption of JIFDD (3) is negatively correlated with the 

TABLE 1 Assigning values to relevant variables.

Variables Assignment methods

DR DR = 1 if obligations fulfilled; DR = 0 if not.

FSS

FSS = 1 if there is no evidence that standards were met. FSS = 0 if 

standards were not considered in the case. FSS = -1 if the CS 

product was directly identified as not meeting the safety 

standards.

PLD 1 for yes, 0 for no

CS
The product contains actual CS, recorded as 1, the opposite is 

recorded as 0

PI
Containing cordyceps infusion is recorded as 1, the opposite is 

recorded as 0

APL
1 if an administrative penalty letter was previously received about 

the product, 0 if not.

RL
1 for a business entity not responding to a lawsuit, 0 for the 

opposite

FSLPRC

The appearance is recorded as 1, which means that the trial 

instrument appears Article 148(2), no appearance is recorded as 

0

JIFDD (3) The appearance is recorded as 1, no appearance is recorded as 0

JIFDD (15) The appearance is recorded as 1, no appearance is recorded as 0

CPLPRC The appearance is recorded as 1, no appearance is recorded as 0

CLPRC The appearance is recorded as 1, no appearance is recorded as 0

GPCLPRC The appearance is recorded as 1, no appearance is recorded as 0

IDP No evidence is recorded as 1, evidence shown is recorded as 0

KSP No evidence is recorded as 1, evidence shown is recorded as 0

CO

A win for the defendant (i.e., a decision against the firm 

producing the CS product) is recorded as 1, a loss is recorded 

as −1

The two researchers independently evaluated the legal instruments and reached a consensus 
on all data, which were matched using a double-entry method to ensure error-free data entry.

TABLE 2 Basic data of the CDCCS.

Year Total 
cases

Number of 
win for the 
defendant

Number of 
occupational 

claims

2014 1 0 1

2015 2 1 2

2016 1 1 1

2017 4 2 4

2018 7 5 6

2019 3 2 3

2020 4 3 3

2021 2 2 2

Occupational claims, the number of cases made by the same subject is 2 or more was defined 
as occupational claims.

https://doi.org/10.3389/fsufs.2023.1273468
https://www.frontiersin.org/journals/sustainable-food-systems
https://www.frontiersin.org


Sun et al. 10.3389/fsufs.2023.1273468

Frontiers in Sustainable Food Systems 05 frontiersin.org

simultaneous adoption of CPLPRC and the willingness to determine 
that the products comply with FSS and fulfilled DR, and positively 
correlated with the adoption of JIFDD (15) and APL; the adoption 
of CPLPRC is positively correlated with the willingness to determine 
that no IDP, no KSP and fulfilled DR are provided; the adoption of 
CLPRC is positively correlated with the determination that no IDP 
is provided; determination of fulfilled DR was positively correlated 
with product compliance with FSS, no KSP, and negatively correlated 
with a product containing CS physical; determination of not 

providing IDP was positively correlated with no KSP; no KSP was 
negatively correlated with a product containing CS physical and 
positively correlated with PI; determination of CS physical did not 
comply with FSS and was negatively correlated with the 
determination of PI. All of the above correlations were statistically 
significant, while the correlations between the other variables were 
not statistically significant. JIFDD (15) and APL were not 
significantly correlated with PWDM. This result do not directly 
confirms the H6 and H7.

0

0.2

0.4

0.6

0.8

1

1.2

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

Win rate(%)

FIGURE 3

Annual trend of the win rate of the defendant. The dashed line is the overall trend line.

TABLE 3 Binary correlation analysis among variables.

Variables 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

1. PWDM 1

2. Year 0.31 1

3. FSLPRC 0.01 −0.13 1

4. JIFDD (3) −0.63 −0.20 0.17 1

5. CPLPRC 0.55 0.03 0.03 −0.35 1

6. CLPRC 0.15 0.34 −0.55 −0.09 −0.16 1

7. JIFDD (15) −0.30 −0.01 0.08 0.47 −0.16 −0.04 1

8. GPCLPRC 0.15 0.23 −0.55 −0.09 0.27 −0.04 −0.43 1

9. APL −0.30 −0.47 0.08 0.47 −0.16 −0.04 −0.43 −0.43 1

10. RL −0.30 −0.35 −0.55 −0.09 −0.16 −0.04 −0.43 −0.43 −0.43 1

11. DR 0.69 −0.07 0.09 −0.43 0.44 −0.05 −0.05 −0.05 −0.05 −0.05 1

12.FSS 0.87 0.23 0.01 −0.55 0.32 0.01 −0.26 0.26 −0.26 −0.26 0.59 1

13.IDP 0.41 0.15 −0.07 −0.26 0.35 0.36 −0.12 −0.12 −0.12 −0.12 0.42 0.12 1

14.KSP 0.48 −0.02 0.20 −0.30 0.44 0.01 −0.14 −0.14 −0.14 −0.14 0.51 0.23 0.57 1

15.PLD 0.01 0.27 0.14 0.17 −0.03 −0.08 −0.08 −0.08 −0.08 −0.08 −0.28 0.15 −0.22 −0.26 1

16.CS −0.06 0.35 0.10 0.04 −0.19 −0.19 0.23 0.23 −0.19 −0.19 −0.35 0.10 −0.34 −0.44 0.41 1

17.PI 0.13 −0.36 0.27 −0.08 0.37 −0.15 −0.15 −0.15 0.30 −0.15 0.34 0.01 0.20 0.51 −0.27 −0.47 1

FSLPRC, food safety law of the PRC; JIFDD (3), Article 3 of judicial interpretation of food and drug disputes; CPLPRC, consumer protection law of the PRC; CLPRC, contract law of the PRC; 
JIFDD (15), Article 15 of Judicial interpretation of food and drug disputes; GPCLPRC, general principles of civil law of the PRC; APL, administrative penalty letter; RL, responding to a 
lawsuit; DR, duty to review; FSS, food safety standards; IDP, injuries due to products; KSP, “knowingly” selling practices; PLD, product label defects; CS, cordyceps sinensis; PI, product 
ingredients. All r > 0.10 significant at p < 0.05. All the significant correlations are highlighted.
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3.4. Case trial rationale and trends in 
judicial trials

We further used Gephi software to conduct a complex network 
analysis on the factors influencing the trial tendency of CDCCS to 
explore the degree of influence of each factor on the 
outcome of professional claims, and obtained the results shown in 
Figure 4.

From Figure 4, we can see that “the product does not meet the 
quality and safety standards,” the seller’s “subjective sales behavior 
knowing that the product does not meet the quality and safety 
standards” and the buyer submitted evidence of IDP are the direct 
factors affecting the seller’s defeat; the seller’s “failure to fulfill the 
review obligation” is the key factor of the seller’s defeat, and the 
professional claims negatively affect the seller’s defeat.

4. Discussion

The results of the study showed a trend of increasing and then 
decreasing CS dispute cases, which peaked in 2018. This is largely 
consistent with the development trend of professional claims (Sun 
et al., 2021). One of the reasons may come from the fact that all CS 
disputes are professional claims; the second reason may be  that 
professional claims were encouraged by the policy before 2016, the 

active promotion of the Consumer Protection Law, and the lure of 
“refunding one to compensate 10” led to the increase in the number 
of cases (András and Krisch, 2015; Su and Wang, 2020; Zhang et al., 
2020); after 2016, they were gradually regulated, and the court trial 
cycle of “first trial, second trial, and retrial” led to the increase in the 
number of cases. The third reason may be the prolongation of the case 
cycle due to the active response of businessmen after the public 
attention to professional claims, for example, before 2016, many cases 
were finalized in the first trial, while after 2016, most of them were 
actively responded to the end. The results of the study further indicate 
a steadily increasing rate of lost occupational claims in the CS category. 
In particular, from 2018 onwards, occupational claims benefited less 
than expected, with all claims risk greater than 66.67%, which is in line 
with the study of literature (Sun et al., 2021). One of the possible 
reasons for this is that the motivation of professional claims is contrary 
to the original legislative intent of the Consumer Protection Law and 
the Food Safety Law ‘the prevailing norm of international legislation 
is to use ‘fraud’ as a premise for punitive damages’ (Drozen et al., 2011; 
European Commission, 2011). The second reason is that the harm of 
professional claims far exceeds the benefit, and has widely concerned 
the society. For example, “Hong Mingji,” a member of the National 
Committee of the Chinese People’s Political Consultative Conference 
(CPPCC), proposed a motion “Combat professional claims and 
optimize the business environment.” The National People’s Congress 
has suggested that the motive of “professional claims” is not to purify 

FIGURE 4

Complex network diagram of factors influencing trial tendency. The node meanings are the same as Table 2.
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the market, but to use punitive damages for their profit or to take the 
opportunity to extort business, such behavior is a serious violation of 
the principle of good faith, disregard for judicial authority, a waste of 
judicial resources, should gradually curb the “professional claims” of 
profit-making counterfeiting behavior. Beijing TV and other major 
media actively publicize the spirit of “the General Office of the CPC 
Central Committee and the State Council calls for a severe crackdown 
on professional claimants” and calls for severe punishment of 
“professional claimants,” all of which indicate a negative attitude 
toward the behavior of “professional claimants.”

The results of the correlation study show that the propensity of the 
defendant to win lawsuits is positively correlated with DR, FSS, IDP, 
and KSP, the main core reason of which is the content of the judicial 
provisions, according to Article 1 of the General Provisions of the 
“Food Safety Law of the People’s Republic of China,” which states, “In 
order to ensure food safety and protect public health and life safety, 
this Law is enacted. “The original legislative intent is to protect public 
health and life safety, according to the Hengyang City Intermediate 
People’s Court of Hunan Province (2021) Xiang 04 Min Final 1,643 
and Hangzhou Intermediate People’s Court of Zhejiang Province 
ruling (2017) Zhejiang 01 Min Shen 17 ruling were found: the 
application of the “Food Safety Law of the People’s Republic of China,” 
Article 148, paragraph 2 should meet two conditions: first “knowing” 
is not in line with food safety standards, but still sell food. Article 136 
of the “Food Safety Law of the People’s Republic of China” provides 
that: food operators fulfill their obligations under this law to check the 
purchase of goods, and there is sufficient evidence to prove that they 
do not know that the food purchased does not meet food safety 
standards, and can truthfully explain the source of their purchases, 
can be exempt from punishment, resulting in personal, property or 
other damage, according to the law to bear the responsibility for 
compensation. On whether the seller “operating knowing that the 
food does not meet food safety standards,” the judgment, should 
be combined with the operator’s obligation to check the purchase of a 
comprehensive determination. Secondly, the “Food Safety Law of the 
People’s Republic of China” emphasizes food safety, and unsafe food 
poses a real or potential danger to those who consume it, which is 
what the “Food Safety Law of the People’s Republic of China” is 
supposed to provide for 10 times punitive damages. Therefore, the 
second prerequisite for obtaining 10 times compensation must 
be  unsafe food. The professional claimant won the case with the 
adoption of JIFDD (3), JIFDD (15) and APL, which is positively 
correlated with the use of administrative penalties for unsafe food 
products, based on the use of judicial provisions “the production of 
food that does not meet food safety standards or the sale of food that 
is known to be not in compliance with safety standards, the consumer, 
in addition to requesting compensation for losses, according to The 
People’s Court shall support the claim for compensation from the 
producer or seller by the Food Safety Law and other laws and 
regulations,” which subjectively requires the operator to be  in 
possession of all official documents concerning product quality. 
Ignoring the premise of “knowingly operating,” the court ruled that 
“10 times compensation” is a non-scientific act, which is consistent 
with the ruling of the Hangzhou Intermediate People’s Court of 
Zhejiang Province.

These results show that there is a positive correlation between the 
tendency of winning disputes and the adoption of CPLPRC, and a 
negative correlation between the adoption of CPLPRC and the 

simultaneous use of GPCLPRC and RL. To a certain extent, the concept 
of CDCCS trial is vague and the boundary is unclear. First of all, the 
main reason why there is little discussion on the “relationship between 
raw materials, ingredients and additives” is that most of the respondents 
or lawyers only analyze the case from the perspective of legal 
provisions, and few pay attention to the essence of the issue. According 
to the Baidu encyclopedia interpretation: white wine ingredients refer 
to the materials used in the blending process after the brewing of white 
wine. White wine ingredients generally refer to the raw materials used 
in the brewing process of white wine, such as grain, wine quill, etc. Raw 
materials can be ingredients, but ingredients may not be raw materials. 
FSLPRC and the “Food Safety National Standard for the Use of Food 
Additives GB2760-2011” gives a clear definition of raw materials and 
additives for food production, respectively. Until now, no laws and 
regulations have given clear restrictions on ingredients for food 
production, this provides evidence or defense material for the 
respondents or lawyers; another reason is that “food safety or not” is a 
scientific issue that requires scientific testing to uncover the truth, but 
scientific testing, in many cases, only focuses on the ingredients of the 
product and rarely gives a direct conclusion of “safety or not.” This also 
occurs because it is a scientific question and needs to be  treated 
scientifically. 1 out of the 24 cases did the judge and the jury give their 
own opinion: the buyer of the product considered that the product was 
illegally added with non-food ingredients “CS,” which was essentially 
classified as “the buyer’s objection to the composition of the product,” 
and was not concerned with the intrinsic quality of the product. 
Therefore, the buyer is not concerned enough about whether the 
product is unsafe food; the objection should be handled by the relevant 
administrative agency, which is under administrative jurisdiction. This 
further illustrates that there is a blurred concept in the trial of CDCCS, 
and the boundary between administration and justice is unclear. 
Secondly, “CS” is confused with “CS infusion.” In the traditional 
Chinese production process, “extracting sugar from beets with water” 
and “extracting nutrients from herbs with base wine” is more common, 
and according to the Compendium of Materia Medica, CS has tonic 
effects. However, the traditional use of tonic health herbs in China has 
the custom of “dip” to extract nutrients, so the “dip” in “CS infusion “is 
only used as a material to absorb the tonic nutrients in the precious 
herbs, and it is not equivalent to the precious herbs “CS.” However, 
among the nine cases involving “CS infusion,” none of them pointed 
out the difference between the two. One of the possible reasons is that 
the lawyers are bound by rules and regulations, together with the fact 
that most of the lawyers are educated at the undergraduate level or 
below, and lack scientific knowledge. For example, in 2016, the State 
Food and Drug Administration issued a consumer risk alert “CS, the 
pure powder tablets of CS, powder products of CS arsenic content of 
4.4–9.9 mg/Kg, more than the relevant expert analysis and research 
health food safety standards arsenic maximum limit value of 1 mg/Kg,” 
the respondent lacks the spirit of questioning, so he  is unable to 
propose that the “arsenic content” of the nutrient solution “extracting 
the nutrients of CS” needs to be tested and identified in order to know 
the scientific nature of whether it exceeds the standard; the second 
reason is that the respondents are less educated and cannot distinguish 
the difference between the two, For example, the respondent does not 
understand the essential difference between “extracting the nutrients 
of CS” and “CS” as a traditional Chinese medicine, so it is impossible 
to conclude that the two are different materials; the third reason is that 
the differences mentioned in the pleadings are not accepted by the 
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court, and the boundaries are misaligned, and the trial is not scientific 
and reasonable enough. Thirdly, the judicial trial does not take into 
account the origin of the product in the development of factors, “rigid” 
and “tough” use of legal provisions lack science and non-reasonable, 
such as from the 2001 Tibet Autonomous Region Department of 
Health request to include CS and other medicinal materials in the list 
of dual-use medicine and food, and to 2009, the Ministry of Health’s 
“Approval of Relevant Raw Materials in General Food,” to 2012, the 
State Food and Drug Administration issued the “Notice on Issuing the 
Pilot Program of Cordyceps for Health Food,” to 2016, the State Food 
and Drug Administration’s “Notice on Stopping the Pilot Program of 
CS for Health Food,” to February 2016, the State Food and Drug 
Administration’s “Consumer Tips on the products of CS,” to the Tibet 
Autonomous Region Food and Drug Administration’s “Explanation on 
the Use of CS” and a series of administrative approvals and 
developments. It can be seen that the state administration is still based 
on a scientific perspective, seeing that the precious Chinese herbal 
medicine CS is a research and development hotspot in the scientific 
community (Kai et al., 2018; Chen et al., 2021; Fang et al., 2021; Han 
et al., 2021; Li et al., 2021; Liu et al., 2021), and does not define the 
precious Chinese herbal medicine CS as a “toxic” substance, but 
actively researches and develops it, and the Tibet Autonomous Region, 
since the beginning, is still in the normal research and development 
stage. It is not in line with the scientific logic and the spirit of the 
national administrative documents to look at the “consumer risk alert 
issued by the State Food and Drug Administration in 2016″ in isolation. 
Besides, CS can be processed to form precious herbs the powder and 
powder tablets of CS, they are independent species, why cannot CS 
infusion be a new product developed through the technology? In the 
third classification, since CS is recognized as a precious herbal 
medicine, it has the basic conditions for research and development and 
innovation, because of this, the Tibet Autonomous Region has 
combined its advantages and recognized the series products of CS as 
innovative products belonging, also it is being used for precious 
Chinese herbal medicine. Therefore, the relevant state departments 
should not determine that CS is unsafe, let alone that CS infusion is 
unsafe, until there are scientific test results or evidence of toxicity.

The results of the complex network analysis showed that “the 
product complied the FSS” and the seller’s “subjective sales behavior 
of KSP” were the direct factors influencing the seller’s failure; the 
seller’s “failure to fulfill the review obligation” was the key factor 
influencing the seller’s failure, and the professional claims negatively 
influenced the seller’s failure. The possible reason for this finding, 
which is fully consistent with the results of the aforementioned 
correlation analysis, comes from the “judicial application” of court 
trials, which hardly consider the scientific nature of the issue, let alone 
the subjective extrapolation to explore the essence of the issue. In this 
way, judicial trials are favorable to relatively specialized professional 
claimants and unfavorable to individual businessmen and network 
sellers with low education and low financial capacity.

4.1. Empirical studies

4.1.1. Empirical analysis 1
The Jiangxi Juzhen Foodstuffs Trading Company and Changhe 

Feng network dispute began on July 1, 2020, when the nearly 
57-year-old professional claimant started a “Changhe Feng v. 
Xunyang District Juzhen Foodstuffs Trading Company” network sale 

dispute over the purchase of CS wine, demanding “10 times the 
purchase price “compensation. After the first trial and second trial, 
the professional claimant lost the case and sued the High Court to 
carry out a retrial; the retrial is scheduled to be heard on March 25, 
2022. The business entity made a written defense in the dimensions 
of “the product composition objection cannot be directly concluded 
that the product does not meet food safety standards,” the business 
entity has done its DR, and the relevant product documents and 
licenses can prove that the product is a safe product and the social 
attitude of the professional claimant, etc. Based on the results of the 
correlation analysis and complex network analysis model, we applied 
the full probability model with DR, FSS, KSP, and IDP 
independent variables.
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Where B is the event that the defendant wins the judicial dispute, 
A1 is the obligation to have done DR, A2 indicates that the defendant 
provides a copy of the relevant qualification of FSS, A3 the defendant 
provides evidence of subjective intent without KSP, and A4 the 
professional claimant does not submit evidence of IDP. From the 
results of the complex network model, the following conditional 
probabilities are obtained.
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Based on the statistics of 24 cases, using the frequency of the event 
in question as a proxy for the probability P of the event, we obtain:
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Then

 P B( ) = 0 7803.

From the above results, we can find that the probability of winning 
the case of Juzhen Foodstuffs Trading Company is 0.7803. Based on 
the COVID-19 control, the business entity chose to write defense, the 
court ruled on 2 June 2022, ultimately finding in favor of Juzhen 
Foodstuffs Trading Company, further confirming the validity of the 
predictive model for CS occupational claims.

4.1.2. Empirical analysis 2
20 samples were randomly selected from 24 samples, and KNN 

was used to fit the classifier to the sample data. K is equal to 3 can 
be selected according to Figure 5.

Further, analyzed and obtained the accuracy of the classifier 
training data is 1, 95% CI: (0.8316, 1).

We use this classifier to predict the remaining four samples and 
new cases, and get the prediction accuracy is 0.8, 95% CI: (0.2836, 
0.9949). KNN-ROC see Figure 6.
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It is particularly worth emphasizing that the KNN classifier 
predicts that the trial result of the newborn case is the winner of the 
business, which is in perfect agreement with the actual result.

In summary, the two methods have good predictability for the 
trial prediction of Cordyceps sinensis series cases. In particular, the 
reasonable use of KNN classifier is conducive to the renewal of the 
breakthrough of the case by the judicial practitioners on the one 
hand, and on the other hand, it is also conducive to the judicial 

staff to improve the judicial system and provide a forward-
looking perspective.

5. Conclusion

The jurisdiction of the CS dispute is confusing and needs to 
be clarified. The issue of product composition objection belongs to 

FIGURE 5

Leave-one-out cross-validation accuracy under different values of K.

FIGURE 6

ROC curve molecules for the training data and the testing data.
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administrative jurisdiction, which should be assigned to the relevant 
administrative agency to deal with and clarify the division of 
functions; the people’s court should give a ruling based on the 
composition test results and the audit conclusion of the administrative 
department. Only in this way can the confusion between 
administrative and judicial functions be avoided, and only in this way 
can the people’s court judge the case scientifically and reasonably.

The attribution of the products of CS is a issue that needs to 
be returned to science. The state administration could issue a decree 
that the use of CS is to be restricted nationwide and used only for 
scientific research, with an effective date. On a specific date, any food 
or medicine with the word “CS” in it would be treated as “unsafe food.” 
This will facilitate the pharmacological development of the precious 
cordyceps, avoid unnecessary food disputes, reduce the waste of 
judicial resources, guide the defendant to operate in compliance, and 
combat professional claimants.

As a judge of the People’s Court, representing the symbol of 
public power, the image of justice, and the representative of justice, 
in the process of hearing cases, it is reasonable to play a medium 
degree of discretion and the pursuit of scientific supremacy, when 
accepting cases, should fully understand and use the concept of 
“administrative and judicial border demarcation.” At the trial of the 
case, the judge and jury are given full play to make a full 
understanding of the scientific and reasonable nature of what is 
involved in the case. In making the ruling, should take into full 
consideration the logic and pre-conditions of the judicial 
provisions of the evidence, and should not be taken out of context, 
to avoid the emergence of this collection of 2 rulings, the judge and 
jury the same, the case is similar, the verdict is different 
“capricious” event.

We call on the government to design from the top, establish a 
study on the boundary between administrative and judicial functions, 
and provide theoretical guarantees to avoid the administration and 
unscientific law enforcement, while calling on the administration and 
the judiciary to actively implement the regulation of professional 
claims, actively implement the spirit of relevant laws and regulations, 
and crack down on professional claims (Howard, 2004), to make due 
contributions to the purification of the business environment. It can 
provide a legal and regulatory system to improve food quality and 
regulate management.

This study analyzes the application of Chinese judicial provisions 
in the response to contract disputes and legal documents of CS, 
quantitatively analyzes the influencing factors of judicial trial, and 
provides a good response paradigm for lawyers to win professional 
claim cases. It provides practical data for promoting the reform of the 
judicial system. There is no denying that the sample size of this study 
is small because of the limitation of the research topic. In the 
follow-up research process, we  can consider the application of 
Multiclass Model for Agriculture development using Multivariate 
Statistical method to analyze and model professional claims disputes 
on the basis of increasing the sample size, so as to make new 
contributions to expand the application of the theory. In addition, the 
research findings can be used by food retailers such as those selling 
CS to prevent and avoid disputes related to food quality and safety in 
online transactions. It reminds food retailers to save relevant 
evidences throughout the entire chain of “collection, management, 
and sale” of food, which objectively helps to improve the quality of 
food similar to CS. This is also beneficial for the effective connection 

of administrative management and judicial trial functions, enhancing 
the governance efficiency of the government, scientifically combating 
professional claimant behavior, and improving the 
business environment.
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Glossary

APL Administrative Penalty Letter

CDCCS contract dispute cases involving CS products

CO Case outcome

CS Cordyceps sinensis

CPLPRC Consumer Protection Law of the PRC

DR Duty to review

FSLPRC Food Safety Law of the PRC

FSS Food safety standards

GPCLPRC General Principles of Civil Law of the PRC

IDP Injuries due to products

JIFDD (3) Article 3 of Judicial interpretation of food and drug disputes

JIFDD (15) Article 15 of Judicial interpretation of food and drug disputes

KSP “Knowingly” selling practices

PLD Product label defects

PI Product ingredients

RL Responding to a lawsuit

CLPRC Contract Law of the PRC
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