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ABSTRACT: Objective To conduct a systematic analysis of the safety risks associated with edible agricultural
products by applying statistical methods. Methods Based on the supervision and sampling inspection data of edible
agricultural products in 18 areas of Beijing in 2025 released by the State Administration for Market Regulation, 7
common kinds of edible agricultural products including hot pepper, celery, scallion, ginger, pork, eggs and marine fish
were selected as the study objects for safety risk analysis. The binomial test with 2 benchmarks set at p;=0.99, py=0.95
was adopted to classify risk levels, and special analysis was conducted focusing on the residue profiles of prohibited and
restricted pesticides, veterinary drugs and heavy metals. Meanwhile, the Chi-square test was used to conduct statistical
analysis on the risk differences among different varieties and the residue level differences in different regions. Results
The overall nonconformance rate of the selected 7 kinds of food was 0.15% (3/1942), and only scallion and egg were
non-compliant, with pesticide thiamethoxam and veterinary drug florfenicol (the sum of florfenicol and florfenicol
amine combined) respectively. The binomial test identified 2 kinds of potential high-risk varieties (hot pepper and celery,
P<0.05 at py=0.99) and 5 kinds of potential medium-risk varieties (scallion, ginger, pork, egg and marine fish, P<0.05 at
P0=0.95), with no low-risk varieties found. The Chi-square test indicated no significant difference in risks among the
categories (y*=9.6135, df=6, P=0.1419>0.05). The detection rate of thiamethoxam in scallions was 12.8% (34/266) and
the excess rate was 0.75% (2/266), and the excessive samples were concentrated in Fangshan District; only 1 sample of
egg was excessive in florfenicol (0.44%, 1/226), which was also from Fangshan District. Regional difference analysis
showed that the detection rate of thiamethoxam in scallion in Fangshan District (34.4%) was significantly higher than
that in Fengtai District (3.8%), and statistically significant regional differences existed in the detection rate of florfenicol
in eggs (P<0.05). Conclusion The safety risk analysis method for edible agricultural products based on the binomial
test and Chi-square test constructed in this study can effectively make up for the defect that traditional risk assessment
overrelies on the actual nonconformance rate, and provide a reliable statistical tool for the risk classification and precise
supervision of the quality and safety of edible agricultural products. The study results can provide data support for
market supervision departments to optimize sampling inspection schemes. It is suggested that the sampling inspection
frequency should be increased for potentially high-risk varieties. Meanwhile special rectification of pesticide residues
should be carried out on scallion products, the source control in key areas and the supervision in circulation links should
be strengthened, so as to effectively ensure the quality and safety of edible agricultural products and protect the
legitimate rights and interests of consumers.

KEY WORDS: edible agricultural products; statistics; food safety; risk analysis; binomial test; Chi-square test
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Table 1 Statistics table of preprocessed spot-check data
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Fig.l Distribution chart of inspection project categories
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Table 2 Number of testing fields involved in 7 kinds of edible agricultural products
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Table 3 Number of disqualified testing items of scallion and egg
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Fig.2 Heatmap of Chi-square test residuals
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Table 5 Results of binomial test and determination of risk levels
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Table 6 Detection results of prohibited and restricted substance residues in scallion samples
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Table 7 Detection results of prohibited and restricted veterinary drug residues in egg samples
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Table 8 Differences in thiamethoxam residues in scallion samples from different regions
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Table 9 Distribution of florfenicol residues in egg samples from
different regions

My RiEe BESAE R g

L S
il 35 1 1 2.86 2.86
P23 52 0 0 0 0
HE PR 48 0 0 0 0
IRIR 30 0 0 0 0
T M 25 0 0 0 0
oAb X 5k 36 0 0 0 0
ait 226 1 1 0.44 0.44

3 HFit5iTie

AWFFEIET 2025 4EJLTHIX 7 AR G
B, SEFR RS . Wik Sy . Kruskal-Wallis H /360 7F
RGN L R . 7 B AT SRR AR A
RAL 0.15%, A . MEK A, @550 0N
WEHE | HUR B, IRICUUIEME 0GR, B, 3R
RV AE v RS il LA RV AE rp XU Rl DX SR
AN R ER, AR REAF LXK, #HiL
EE X X I J 7 Sl A A o A S A AR — A
AR B4R FEAR T BN, JC Ik R B KU K 01 3h 5284k #f
AAE T T R AT, G5 B AMEE; AR
FEA R X 3R A I b FRFRAR T X SR ARG AN, etk A
) = TR 56 FL AR T 22 3 LR IE, IXURS: 23 G 2 SRAN L&
SERAEH

AR RFAENARSFME S BERE LW ENLT
K, B LU R SRmFgE i (DI TEREARE RIS, A
Z s B AR B, RIS E
PREFRUEAL RS 23 G U O Ty . AEYRER .
IR Y RS T8 05, 456 I S8R R e R F
PEAR, G)AlA B 5 N T8 RE# 7l KUK 2 i T e A,
SRS RS A TR, SR IR, (4RI Y
1o RIS X3 5 4 £ 2 T 28 e 7= b F 25 R T AF, il 2 U

AT, RS ™ b i R
SECHE

[1] Xiao Ouli, Li Minmin, Chen Jieyin, et al. A comprehensive analysis of the
fates of pesticide residues in edible agricultural products during food
processing [J]. Journal of Agricultural and Food Chemistry, 2025, 73(30):
18525-18544.

[2] Morin-Crini N, Fourmentin S, Fenyvesi E, et al. 130 years of cyclodextrin
discovery for health, food, agriculture, and the industry: a review [J].
Environmental Chemistry Letters, 2021, 19(3): 2581-2617.

[3] W3, SR, WEH, 2. 20202022 FHIA™ b2 4 W B G B
WM. Frih 24T, 2023(30): 40-44.

Peng Wenjing, Luo Bin, Cao Xichun, et al. Analysis of sampling data of
edible agricultural products safety supervision in 2020—2022 [J]. Journal
of Food Safety Guide, 2023(30): 40-44.

[4] Abid H M R, Khan N, Hussain A, et al. Quantitative and qualitative
approach for accessing and predicting food safety using various web-based
tools [J]. Food Control, 2024, 162: 110471.

[5] Isaac-Bamgboye F J, Mgbechidinma C L, Onyeaka H, et al. Exploring the
potential of postbiotics for food safety and human health improvement [J].
Journal of Nutrition and Metabolism, 2024, 2024: 1868161.

[6] ¥ERIE, WHE, XI58. RSB L 4 XU IR B BRI 5E 5 00 5
[J]. £ 52 A BRI AAAR, 2020, 11(14): 4861-4866.

Wang Yulong, Xie Min, Liu Liang. Realistic predicament and
countermeasures of the public participation in food safety risk governance
[J]. Journal of Food Safety & Quality, 2020, 11(14): 4861-4866.

[7] Singh R, Dutt S, Sharma P, et al. Future of nanotechnology in food
industry: challenges in processing, packaging, and food safety [J]. Global
Challenges, 2023, 7(4): 2200209.

[8] Wang Qiankun, Dong Xiaoxiao, Wang Ruimin, et al. Swin transformer
based pyramid pooling network for food segmentation [C]//2022 IEEE
2nd international conference on software engineering and artificial
intelligence (SEAI). IEEE, 2022: 64-68.

[91 Dong Xiaoxiao, Wang Wei, Li Haisheng, et al. Windows attention based
pyramid network for food segmentation [C]//2021 IEEE 7th international
conference on cloud computing and intelligent systems (CCIS). IEEE,
2021:213-217.

[10] Wang Wei, Min Weiqing, Li Tianhao, et al. A review on vision-based



272

B

2R

A 2

1l LERVE

(1]

[12]

[13]

[14]

[15]

[16]

(18]

[19]

[20]

(21]

analysis for automatic dietary assessment [J]. Trends in Food Science &
Technology, 2022, 122: 223-237.

Dong Xiaoxiao, Li Haisheng, Wang Xiaochuan, et al. CANet: cross
attention network for food image segmentation [J]. Multimedia Tools and
Applications, 2024, 83(21): 60987-61006.

Sri Vigna Hema V, Manickavasagan A. Blockchain implementation for
food safety in supply chain: a review [J]. Comprehensive Reviews in Food
Science and Food Safety, 2024, 23(5): €70002.

Yao Feng, Xu Heran, Sun Yang, et al. Review of packaging for improving
storage quality of fresh edible mushrooms [J]. Packaging Technology and
Science, 2023, 36(8): 629-646.

Xu Wei, Sun Tang. Risk assessment and analysis of harmful residues in
edible agricultural products in China: take Anhui Province as an example
[J]. Environmental Science and Pollution Research, 2021, 28(39):
54317-54338.

K, U, IER, 45 2024 4F A M A TR RN i h 6 e
PR BOR R A REAS I 55 A M (0], B AR A A RS I 2R 4, 2025,
16(23): 205-211.

Zhang Yu, Ma Ni, He Yufeng, et al. Analysis of sampling detection results
for 6 kinds of foodborne pathogens in prepackaged refrigerated
ready-to-eat foods in Yunnan Province in 2024 [J]. Journal of Food Safety
& Quality, 2025, 16(23): 205-211.

Wenjuan M, Kleter G A, Bouzembrak Y, et al. Making food systems more
resilient to food safety risks by including artificial intelligence, big data,
and Internet of Things into food safety early warning and emerging risk
identification tools [J]. Comprehensive Reviews in Food Science and Food

Safety, 2024, 23: ¢13296.

Duan K R, Onyeaka H, Pang G, et al. Pioneering food safety:
Blockchain’s integration in supply chain surveillance [J]. Journal of
Agriculture and Food Research, 2024, 18: 101281.

FRATSG, #IE, W3, % ST 2RXRBIA &M E 2 5 e

PRI BRI IISE[I]. G2 AR 7
Chen Kexian, Dong Xuzhen, Ha Yue, et al. Strategy studies on the

1, 2025, 16(2): 271-278.

collaborative improvement of food safety research and regulation based on
full risk prevention and control [J]. Journal of Food Safety & Quality,
2025, 16(2): 271-278.

FEF, BT, MK, & B EagEREIIR S M) B
LA SRR, 2023, 33(5): 31-34.

Yuan Ruifeng, Ma Yufei, Tian Wentao, et al. Research and application of
look-through provision of food safety [J]. Quality Safety Inspection and
Testing, 2023, 33(5): 31-34.

MIEAE. B AR S e 4 RS20 H S WA R[], i ae A it
K24k, 2022, 13(7): 2308-2316.

Liu Guohua. Quality and safety risk analysis and supervisory suggestions

of edible agricultural products [J]. Journal of Food Safety & Quality, 2022,

13(7): 2308-2316.
BRI, /NG, SR, SF. 2024 M)A B R A B A R g
M. BARAOP R, 2025(16): 106-110.

Liao Rongjun, Liang Xiaoru, Xi Jing, et al. Statistical analysis on the

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

sampling results of food safety supervision in Guangdong Province in
2024 [J]. XianDai NongYe Keli, 2025(16): 106-110.

R L 2 AR G S RS AT )], B AT,
2025, 19(22): 48-50.

Xie Tiantian. Sampling inspection and quality management analysis of
edible agricultural products at the grassroots level [J]. Journal of Food
Safety Guide, 2025, 19(22): 48-50.

FER B E AR, 2025 44 =G A @2 aliE
oA N 4L i 4R [EB/OL].  (2025-11-26)  [2026-01-14].
https://www.samr.gov.cn/spcjs/xxfb/art/2025/art_1a350ce5c6b94672b932
708d22698ef html.

State Administration for Market Regulation. Circular on the food safety
supervision and sampling inspection by market regulation authorities in
the third quarter of 2025 [EB/OL]. (2025-11-26) [2026-01-14].
https://www.samr.gov.cn/spcjs/xxfb/art/2025/art_1a350ce5c6b9467
2b9312708d22698ef.html.

I, WEE, =N KRB
£ 5P, 2022, 38(11): 82-85, 124

B A Y PR T 9 PR )
Du Lin, Wen Shengjun, Yuan Gang. Research on the application of big
data in food safety supervision risk early warning [J]. Food and Machinery,
2022, 38(11): 82-85, 124.

XN, WY, FARN, & REgMH L
W6 2 i R R R R SRR 0], B e 4
229-236.

> XU AZ i AR 2 b T 2% XL
R AR, 2024, 15(16):

Liu Guosheng, Feng Xueying, Gong Chunbo, et al. Exploration on the
current situation of food safety risk communication in China and
optimization construction system in prefecture-level cities [J]. Journal of
Food Safety & Quality, 2024, 15(16): 229-236.

W, o, IR, & REIREORTE M2 A A T AN T R PR
] B AR BTRRGII2E4, 2022, 13(3): 956-962.

Han Zhi, Wang Huixia, Gong Lei, et al. Application and challenges of big
data technology in food safety supervision [J]. Journal of Food Safety &
Quality, 2022, 13(3): 956-962.

JTELAE, B, AR, A IO S AN R IR ). R
FRUTSE R 2F 240 R4 AR), 2023, 40(2): 1-6.

Fang Hongyan, Jin Lishuai, Zhu Ying, et al. The different rejection region
study of two-sided binomial test [J]. Journal of Fuyang Normal University
(Natural Science), 2023, 40(2): 1-6.

2. AH T e a2 XU B A8 A3 HT
343-346.

J. Bdh Tk, 2025, 46(6):

Pan Duo. Analysis of potential food safety risks in agricultural trading

markets [J]. The Food Industry, 2025, 46(6): 343-346.

b, SRR, RS, AF. LT IR K AR TR i
W] FHBERME2AAR, 2017, 37(1): 339-346.

Liang Zhongyao, Zhang Yuyu, Qian Song, et al. A statistical method with
water quality compliance assessment based on binomial test [J]. Acta
Scientiae Circumstantiae, 2017, 37(1): 339-346.
NG FET R LA R SRS EL e AR IR
B EEAR, 2025, 16(20): 331-337.

] B A



55 14 3]

JAF L, A BTG IE AR A2 e X Hrivh 52

273

[31]

[32]

[33]

[34]

[35]

[36]

[37]

Lei Xiaoqin. Analysis of university catering risks based on food safety risk
grading model [J]. Journal of Food Safety & Quality, 2025, 16(20):
331-337.

TR, I A XSO MR RS S e i T LAME IE ). 1R
W124R, 2024, 50(6): 1361-1372.

Wang Jiankang. Corrections to the two-sided probability and hypothesis
test statistics on binomial distributions [J]. Acta Agronomica Sinica, 2024,
50(6): 1361-1372.

U, BOR, HBERE, 45 IO T A XU 19 B X IR 3 77 7 e
B BeFn s S IAIK, 2025, 55(10): 259-275.

He Xiao, He Huan, Tian Maozai, et al. Comparison of confidence interval
construction methods for relative risk under binomial distribution [J].
Mathematics in Practice and Theory, 2025, 55(10): 259-275.

Altham P M E. Two generalizations of the binomial distribution [J].
Applied Statistics, 1978, 27(2): 162.

Hong Yili. On computing the distribution function for the poisson
binomial distribution [J]. Computational Statistics & Data Analysis, 2013,
59: 41-51.

TRENE. I — B IR R[], RGEMTEEOR, 2021, 17(4):
241-243.

Zhang Zhihui. The study of hypothesis test of binomial distribution [J].
System Simulation Technology, 2021, 17(4): 241-243.

Yefimov S V. Construction of 2x2 contingency tables from normally
distributed data. Analysis of the contingency tables using a modified
binomial test. Accounting for differentiating and integrating factors in the
calculation of asymptotic significance [J]. Scholars Academic Journal of
Pharmacy, 2022, 10(6): 94-99.

FE N IR, T A SRR T 2023 i T &
AW R OLRE S (2024 458 13 5 ) [EB/OL]. (2024-04-29)
[2026-05-15]. https://www.samr.gov.cn/zw/zfxxgk/fdzdgknr/spcjs/art/
2024/art_a3bbcf9057¢240d284343¢782ffd63e5. Html.

State Administration for Market Regulation. Circular of the state

[38]

[40]

administration for market regulation on the food safety supervision and
sampling inspection results by market regulation authorities in 2023 (No.
13, 2024) [EB/OL]. (2024-04-29) [2026-05-15]. https://www.samr.gov.
cn/zw/zfxxgk/fdzdgknr/spcjs/art/2024/art_a3bbcf9057¢240d284343e7821f
d63eS.html.

FE R0 SRR, 2024 £ 0E TR & 522 B I E
R [EB/OL]. (2025-07-11) [2026-05-15]. https://www.samr.gov
cn/spejs/xxfb/art/2025/art_56ce6823a2194af4b2e652b425b316d9.html.
State Administration for Market Regulation. Circular on the food safety
supervision and sampling inspection by market regulation authorities in
2024 [EB/OL]. (2025-07-11) [2026-05-15]. https://www.samr.gov.cn/spcjs/
xxfb/art/2025/art_56ce6823a2194af4b2e¢652b425b316d9.Html.

E RIS, 2025 H AT &5 2 B b
R [EB/OL]. (2026-04-03) [2026-05-15]. https://www.samr.gov.cn/
spejs/xxfb/art/2026/art_4aadcafb34e84d77939¢50faa54595d0.html.

State Administration for Market Regulation. Circular on the food safety
supervision and sampling inspection by market regulation authorities in
2025[EB/OL]. (2026-04-03) [2026-05-15]. https://www.samr.gov.cn/spcjs/
xxfb/art/2026/art_4aadcafb34e84d77939c¢50faa54595d0.html.

XMk, E5H, B2, 5 BT RN Android M0 A
TR JERTHIT R A=244H, 2019, 39(3): 290-294.

Liu Yashu, Wang Zhihai, Li Jingwei, et al. An android malware detection
method based on Chi-squared test [J]. Transactions of Beijing Institute of
Technology, 2019, 39(3): 290-294.

A, i, BB, % SEF RO R LR I Iy vy 52 B
[7]. f3HF2%, 2022, 52(3): 388-392.

Li Meng, Bao Lei, Hu Yi, et al. Implementation of random number online
detection method based on Chi-square test [J]. Microelectronics, 2022,

52(3): 388-392.

(CRCE SIS A SO S



