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Table 1 Risk value of risk items in chili peppers

R4 A FI% # o 3 /% AL EARE IR Far AL
2,4 0.00 0.46 0.87 3 0.11
b EA 0.00 6.13 0.20 3 0.06
ER-Ri} 0.00 3.02 0.95 3 0.13
1& AR 0.00 0.28 0.23 3 0.04
R e 0.00 0.84 0.96 1 0.11
vt e ik 1 B 0.00 13.59 0.04 2 0.07
7 i 0.05 5.90 0.21 2 0.11
= B 0.00 0.90 0.91 2 0.11
vik i R 0.00 9.71 0.92 3 0.16
KA 0.00 3.90 0.67 2 0.10
R 0.00 3.66 0.90 3 0.13
HE kR 0.00 1.57 0.15 3 0.04
HHE R 0.00 10.45 0.51 3 0.12
%R 0.04 16.54 0.01 2 0.12
Z R E R 0.00 1.39 0.68 3 0.10
Ak 0.09 0.83 0.11 3 0.11
AAAH By 0.00 2.00 0.83 3 0.11
AR H B 0.00 2.29 0.96 3 0.13
A BE Wi 0.00 0.74 0.99 3 0.13
J& & A 0.00 10.04 0.08 2 0.06
W fie 0.00 0.05 0.88 4 0.12
b 0.00 291 0.27 2 0.05
VRARHE R 0.00 0.31 0.04 2 0.01
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W A 0.00 237 0.00 4 0.03
A 0.00 9.15 0.10 3 0.03
K 0.10 0.10 1.00 4 0.23
P 0.00 0.23 0.99 2 0.12
PR 0.28 1.63 0.20 4 0.32
AR 0.00 0.41 0.60 3 0.08
B A 0.00 7.94 0.04 3 0.06
st 0.43 0.43 1.00 4 0.55
K 0.00 0.16 0.99 4 0.13
AR 0.00 3.86 0.70 3 0.11
e 0.00 3.20 0.51 4 0.09
FRAH B 0.00 6.52 0.15 3 0.06
T 0.00 3.42 0.10 2 0.03
el 0.00 6.74 0.00 3 0.05
ok 5 0.04 1.54 0.00 5 0.08
2 A 0.00 0.51 0.81 4 0.11
ok 8 i 0.04 4.15 0.50 3 0.13
X % & 0.00 0.70 0.1 4 0.04
1 o 5 0.00 0.28 0.87 5 0.13
L 0.00 3.23 0.51 5 0.10
FURH B 0.00 2.46 0.51 2 0.07
=k B 0.00 1.47 0.73 2 0.09
=k 0.00 2.60 0.84 2 0.11
Egy 0.00 0.16 0.20 4 0.05
K 0.05 0.22 0.05 4 0.08
EX VTS 0.00 2.25 0.44 3 0.07
i 5t 75 ok 0.00 9.78 0.86 2 0.14
Y 0.00 0.83 0.50 3 0.07
U S 0.00 2.55 0.50 3 0.08
RER 0.21 0.42 0.00 4 0.23
4 A 0.00 5.98 0.40 2 0.08
B 0.00 0.85 0.10 2 0.12
s 45 55 0.00 0.78 0.70 3 0.09
% 0.00 14.71 0.00 4 0.09
# 0.00 26.66 0.58 5 021
4 0.14 29.20 0.00 3 0.28
4 0.61 61.51 0.00 3 0.88
% 0.00 51.99 0.00 2 0.24
RE 0.58 0.28 0.11 0.0
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Table 2 The numerical range table of risk ranking

R % 25 AR
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PRI [40% 4 45 3, T0% 545 3 ) [0.09,0.12)
5 3 R [T0%% 45 4, 90% 15 3 ) [0.12,0.23)
& R [90% 415 3, 100% 9 5 4| [0.23,0.88]
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Table 3 The results table of risk ranking for risk substance in chili pepper
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Fig.1  Distribution of unqualified project categories of chili pepper
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Fig.2 Distribution of the types of unqualified project in chili pepper sampling test in 2016—2020
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x4 2016—2020 F FRHIH K 1F R F
Table 4 The chili pepper sampling status in 2016—2020

Fh A B R A AR R H 5%
T A A 2016 23 059 7 0.030
2017 33 599 5 0.015
2018 14 541 13 0.089
2019 17 373 14 0.081
2020 44 793 1 0.002

&t 133

365 40
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Fig.3 The trend of unqualified rate of heavy metals

of chili pepper in 2016—2020
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Fig4 The trend of unqualified rate of pesticides

of chili pepper in 2016—2020
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Table 5 Situation of sampling regions for unqualified rates of chili pepper at 2016—2020
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2.3.1 AEFHSCH AT AR 2R 3 KU o 4
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B Hy R4 25 b DX B S XU 49 6 4 236 25 ]
Oy AREAE R BEAIL A . 4 EE R T AR BT e R
FAEUR R A A8 3210 42 Jmy B2 22 5 8007 3] -0.0452,
-0.0534, -0.065,0.0619, -0.0323 (L. % 6),P 1A
(P-value)¥J KT 0.05, 7 W 42 |5 55 b IX BRARUH 47 |
By o0 EH EUREUR R AR AR 2R 23 [/ 3 A1
5K, T AT BEAEAE Ja 38 2 (B AH S

£ 6 2016—2020 FHEHFMP SN EEELR=EERXSN
Table 6 Global spatial autocorrelation analysis of the qualification rate of high-risk substances

in chili pepper from 2016 to 2020

K 4 R B EZRPI VA P1a A L% REE H,
43 -0.0452 -0.0333 -0.1189 0.495 &
45 -0.0534 -0.0333 -0.2287 0.447 &
SUE AR -0.0650 -0.0333 -0.3636 0.426 &
ARR 0.0619 -0.0333 1.0113 0.156 &
Bt -0.0323 -0.0333 0.0476 0.173 &
2.3.1.2 JEESE HAHECS T 2016—2020 42 E 232 fhAEHL AT BRARMAE ML SRS T, A

25 Mo DB P 4 B e T B P R SRR R 5 R
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®7 2016—2020 FHREHFMPT RSB XY
ARERMB=EHEBEXINH
Table 7 Local spatial autocorrelation analysis
of qualified rates of high—risk substances

in chili pepper in China from 2016 to 2020
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Fig.5 The situation of sampling site types
for unqualified products in chili pepper sampling test
from 2016 to 2020
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Studies on Safety Risk Classification Grading Model for Chili Pepper Based on Time,
Space and Risk Substances
Wang Fang'?, Sun Xiaohong?, Lin Changsong®, Tao Guangcan'*, Hu Kang"
(‘College of Biological and Environmental Engineering, Guiyang University, Guiyang 550014
*School of Public Health, Guizhou Medical University, Key Laboratory of Environmental Pollution Monitoring
and Disease Control, Ministry of Education, Guiyang 550025
*Guizhou Institute of Technology, Guiyang 550003
“National Institutes for Food and Drug Control, Beijing 102629)

Abstact Objective: To ensure the risk level of hazardous substances in chili pepper, and analyze the unqualified situa-
tion of hazardous substances in chili pepper by combing spatial with temporal perspectives. Finally, by acquiring high—
risk substances in chili pepper, and providing suggestions for efficient supervision of chili pepper safety. Methods: To e-
valuate the risk value of risk substances in chili pepper, the entropy method was used to calculate the risk level, and
the 28 principles were used to classify and rank the risk level. In order to conduct spatiotemporal analysis of the risk
substances in chili pepper, descriptive statistical methods were used for statistical description to conduct spatiotemporal
analysis of the risks. Global and local autocorrelation analysis methods were used to analyze and explore the national
spatial distribution patterns of high risk and high—risk substances in chili pepper. Results: Cadmium, lead, chromium,
endosulfan, carbofuran and monocrotophos were high-risk substances in chili pepper; the overall change in the failure
rate of chili pepper was stable from 2016—2020, and the failure rate of chili pepper in Hubei was the highest among
the national provinces, and the failure of chili pepper in sampling places mainly occurs in supermarkets and farmers”
markets. Conclusion: The classification results of chili pepper risk substances could improve the efficiency of government
supervision, while providing a reference for enterprise self—regulation.

Keywords chili pepper; risk rank; spatio—temporal analysis; model



