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Abstract: The risks associated with pesticide residues on agricultural products cultivated in Cangnan County were
assessed from 2020 to 2022. These risk assessments were performed utilizing the Index of Food Safety (IFS) and by
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calculating Hazard Risk Coefticients (R). Pesticide residues in 24 of the 977 samples (2.46%) exceeded the established
standard. A total of 60 pesticides were detected, with detection rates >10% for 14 pesticides. The overall IFS of agricultural
products in Cangnan is 3.83x107, indicating an acceptable safety level. Comprehensive evaluation suggests that enrofloxacin,
6-benzylaminopurine, 4-chlorophenoxyacetic acid sodium salt and gibberellin are associated with high risks, whereas
carbendazim and bifenthrin pose moderate risks. SI. (Safe Intake of C) values were recalculated, yielding Sl en,yiadgenines
S chiorophenosyacetic acid sodium salts Nd Slypperenin Values for mung bean sprouts of 4.14x107° mg/kg-bw, whereas the S, TOr
tangerine is 4.14x10”° mg/kg-bw. The agricultural products produced in Cangnan are generally safe to consume. The safety
of samples with residue levels exceeding the standard according to the IFS. results are considered unacceptable, and are
subject to comprehensive assessment. Based on the maximum acceptable IFS. value (1) and pesticide residue levels on
examined agricultural products, the Sl values for different agricultural products were recalculated to provide a scientific basis
for quality and safety monitoring of agricultural products. Regulatory authorities need to intensify the supervision of high- and
moderate-risk pesticides such as enrofloxacin, to strengthen control at points of sale and use of prohibited pesticides, including
6-benzylaminopurine, and to increase farmers’ awareness of safe pesticide use.
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Table 2 Pesticide residue excess rate of agricultural products in Cangnan County

I/ b AR AT

BEFR S RATAE DR (AR A
RERES 2000 2001 2002 /0 B RATRE (BATAEL) EWIA

tREERE 31 33 17 81 2 FuHE (2). FHHE (2) 2.47

BRFZE 5 6 3 14 0 / 0.00

RERPEFEZE 1 13 6 30 0 / 0.00

GRERIE 5 19 1 25 2 BEA (). $HX (1) 8.00

INERE 42 38 29 109 0 / 0.00

EERFE 7 11 3 21 0 / 0.00

= ST Y3 A o 2 3l P e i e
REBE &3 57 39 179 3 ‘?%EFT/ﬁ&JTﬁf?ﬁ&i@a:i (1), BERATEF R 168
m@i&m ( 2)

23 42 30 30 102 7 A-FFRACEA(). FEFE(3). 6- FEREA(3) 6.86

REL 226 207 128 561 14 / 2.50

KRE 94 112 107 313 9 EBEEHB(4). AEHE(D.FTEEE(D. 2B R(3) 2.88

B4 73 13 17 103 1 R (1) 0.97

Bt 393 332 231 977 24 / 2.46

FR3 KFEMBPRAGKREBNELER
Table 3 Determination results of pesticide residues in agricultural products

Jr5 R Ak #M DF DT DR/%  RR/(mg/kg) NE UR/%
1 2,4- AAe 2.4 Bsh PR3 LT 5 46  10.87 ND-1.58 0 0.00
2 4- AR A T4 A KA AR MT 1 71 141  ND-3.20x 107 1 1.41
3 6- F H ARz s L) LT 3 67 448 ND-2.40x 10" 3 4.48
4 M4 E & Z kA HT 11 887 124 ND-2.80x 10" 1 0.11
5 BEE il LT 30 889 3.37 ND-4.49 0  0.00
6 AL F IR ekl LT 144 889 16.20 ND-1.50 0  0.00
7 ot R ok F R A LT 83 889 9.34 ND-1.89 0  0.00
8 ot T ) F k7 LT 6 104 577 ND-3.50 x 107 0  0.00
9 wib o Bk 1) B il LT 144 502 28.69 ND-1.75 0 0.00
10 7 BRvk FH A LT 2 889 0.22 ND-3.60x 10" 0  0.00
11 738 5 R MT 889 1.01 ND-3.20x 10" 1 0.11
12 wEE M E LT 3 72 417 ND-6.60 x 10~ 3 4.17
13 R F R A MT 58 889 6.52 ND-1.40 0  0.00
14 = BRI B =gl LT 11 605 1.82 ND-9.70x 10" 0 0.00
15 wiA 3 R B il LT 65 889  7.31 ND-2.88 0 0.00
16 "2 R B il MT 134 889 15.07 ND-9.80x 10" 0 0.00
17 LR Bl MT 6l 889  6.86 ND-2.90 x 10" 2 0.22
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&gR3
5 R ki #K DF DT DR%  RR/(mgkg) NE UR/Y%
18 ZHAR & A LT 152 889 17.10 ND-10.60 4 045
19 s X & A LT 786 1.02  ND-7.3x10° 0  0.00
20 By 2 FE LT 2 39 513 ND-6.80 x 10" 0  0.00
21 ok R FE A LT 104 577 ND-1.20x 10" 0  0.00
22 AARFEEAHAAARA B % k7 LT 889 022  ND-4.60 x 107 0  0.00
23 J& A & A LT 203 889 22.84 ND-3.80 1011
24 FRAFLE FRTRE * R A LT 12 889 135 ND-5.13x107 1011
25 FABEA R & A LT 155 786 19.72 ND-17.60 0  0.00
26 T &5 B Z* R A MT 51 889 574 ND-7.70 2 022
27 45 R Aekh T4 R Rl LT 5 786  0.64  ND-1.60x 10" 0  0.00
28 Ji T A A LT 2 786 025 ND-3.10x10" 0  0.00
29 F B R F R A HT 4 889 045 ND-4.60x 10" 0  0.00
30 PR F B I R A MT 68 889 7.65 ND-9.70x10" 4 045
31 E a3 M AERIAT A LT 1 502 020 ND-1.90 x 107 0 0.00
32 A ROR T B A RA LT 28 605 4.63 ND-5.00x10" 0 0.00
33 ARAAH B A HAARA B * R A MT 78 889 877 ND-2.80x 10" 0 0.00
34 AH B F kA LT 1 502 020 ND-6.70 x 107 0  0.00
35 ARF B Ao 5 AR A B * R A MT 57 889 641 ND-3.79x 10" 0 0.00
36 5w Z A LT 1 889 0.11 ND-3.10x 107 0  0.00
37 wk 6f iz ook 8 e 4d 2 FHE A LT 36 889 405 ND-2.45 0 0.0
38 Bk 1) B A A LT 10 78 127 ND-7.10x10" 0 0.00
39 o T B FE A LT 104 889 11.70 ND-2.91 0 0.00
40 o B & A LT 63 889 7.09 ND-1.57 0 0.00
41 R ZF R F| LT 75 502 1494 ND-4.27x10" 0  0.00
42 R4 Mk I RFA LT 1 889 0.11 ND-2.00x 107 0 0.00
43 FURFH Be A S- FUR A BE * R A MT 1 889  0.11 ND-6.10 x 10 0 0.00
44 Ekh Z A LT 39 889 439 ND-1.80x10" 0  0.00
45 eSS F R A LT 104 673 ND-1.70 x 10" 0  0.00
46 XY * R A MT 2 890 022 ND-3.68 x 107 0 0.00
47 = o iR FE A LT 890 034 ND-2.70 x 10" 0  0.00
48 BEAAE ER LR L & A LT 132 784 16.79 ND-1.76 2026
49 5 1A Bg & A LT 11 103 10.68 ND-9.51x 107 0  0.00
50 A RFAER & A LT 1 889  0.11  ND-6.50 x 107 0  0.00
51 R BE FH A LT 136 889 15.30 ND-1.55 0  0.00
52 Mo = He ZF R A LT 2 103 194 ND-2.32x107 0 0.00
53 Mo BT Dbk FE A LT 119 889 13.39 ND-14.40 0  0.00
54 F R F R A LT 1 889  0.11  ND-3.90 x 107 0 0.00
55 2 FH Ee e R MT 4 889 045 ND-2.10x10" 0  0.00
56 T ALA & A LT 3 889 034 ND-3.60 x 107 0 0.00
57 LB T Rk A RA LT 3 889 034 ND-2.81x10" 0 0.00
58 F R B F R MT 1 103 097 ND-2.20x 10 0  0.00
59 58 P FH A LT 110 889 1237 ND-19.90 0  0.00
60 2 R Z = LT 30 605 496 ND-4.99x10" 1 017
7E: DF, #dk3; DT, #mk4g; DR, #d%; RR, KRG EEE; NE, B40k4; UR, #47%; LT, 1&4; HT, &4

MT, F&.
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Table 4 Detection of 42 kinds of pesticide residues in agricultural products of the safety status
s g o ADI/ A ¥R —_—

RS R (mg/kgbw)  /(mgke) CDF VDF FDC DT  IFScysx IFS. IFScaLL
1 2.4- i#A= 2.4 B4k 0.01 3.50x 107 0 5 1 46  65x10"  1.43x10" 7.14x10"
2 4- AFRE AN 0.0096  320x10° 0 1 0 71 14x107 1.40x107 1.40x 107
3 6- F AR Z 0.05 1.00x 10" 0 3 0 67 1.98x10° 840x10° 25x107
4 e 0.001 2.68x10° 6 2 3 887 1.35 2.15x 10" 2.36
5 BEE 0.02 472x10" 0 26 4 889 928x10" 9.40x 107 2.82
6 KBk F IR 0.01 1.10x10" 3 43 98 889 8.10x10° 7.10x10° 1.02
7 vk R ok 0.06 1.02 x 10" 6 30 47 889 1.50x10" 5.70x10° 4.72x10"
8 vtkod Bk ] B 0.03 1.62x10" 0 54 90 502 1.02x10" 7.50x10° 1.07
9 ESEZ S 0.07 2.10 x 10 1 1 0 889 240x107 1.21x10" 2.80x 107
10 P 0.03 1.62x10" 0 1 8§ 889 4.03x10° 7.00x10° 6.30x 10>
11 R IE 0.03 1.86x10" 0 42 16 889 1.93x10" 1.93x10? 1.12
12 & B 0.02 1.67x10" 3 2 6 605 2.01x10" 3.16x10° 3.47x10"
13 vk b R 0.01 1.13x10" 0 47 18 889 1.19 429 x 107 2.79
14 w2 Rk 0.07 7.62 x 107 1 75 58 889 5.77x10% 3.10x10° 4.15x10"
15 Fs 0.01 484x107 6 7 48 889 6.56x10° 8.10x10° 4.94x 10"
16 2HR 0.03 3.66 x 10 3 73 76 889 1.02 2.98 x 107 453
17 s R 0.01 3.28x10% 0 1 786 3.02x10% 1.18x10% 9.45x107
18 By 2 0.002 454x10" 0 2 0 39 1.40 9.39 x 10" 1.88
19 J& B A 0.1 2.45x% 10" 0 158 45 889 1.57x10" 7.39x10° 1.50
20 FRAMGEHFRTRE 0.0005 2.00x10° 0 8 4 889 424x10" 1.29x10" 1.46
21 W ARE R 0.09 588x10" 0 75 80 786 8.07x10" 1.90x 107 2.95
22 A B 0.03 3.13x10" 5 18 28 889 1.06 3.62x 107 1.85
23 7.8 R 0.001 223x10% 3 1 0 889 220x10" 1.03x10" 4.15x10"
24 £ K H) B 0.01 1.14x10" 0 27 41 889 3.85x10" 1.90x 10> 1.29
25 AAAHBEAe A A ARA 6 0.02 6.75x10" 0 20 58 889 5.79x107 4.90x10° 3.82x10"
26 AAH B 5 A B 0.02 422x10° 2 11 44 889 9.01x10° 433x10° 2.47x10"
27 I, 35 B 0.3 3.10x 10 0 0 1 889 9.18x 10" 9.18x10* 9.18x 10"
28 oK 8F Ak 8 e 4E 2h 0.01 133x10" 2 2 32 889 145x10" 1.21x10% 4.37x10"
29 2 ] Bg 0.2 1.87 x 10™ 9 23 72 889 2.61x107 9.70x 10" 1.01x 10"
30 R i 0.06 57610 0 50 25 511 2.94x107 2.76x10° 2.07x10"
31 = v iR 0.001 1.o1x10" 0 2 1 889 9.92x10" 3.62x10" 1.09
32 BERAGE ER R 0.4 1.40x 10" 0 125 7 784 147x10% 120x10° 1.58x 10"
33 15 H B 0.04 243 %107 11 0 0 103 1.13x10% 290x10° 3.18x107
34 A AFER 0.01 6.50x 107 0 1 0 889 2.69%x107 2.69x107 2.69x 107
35 R B 0.03 1.28x10" 29 46 61 889 137x10" 1.05x 107 1.43
36 Hi Bk bk 0.2 7.01x10" 109 10 0 889 298x10" 1.42x10° 1.69
37 2R FHEs 0.01 8.55 x 107 1 3 889 1.74x10% 879x10° 3.51x107
38 LW 8 45 A 0.01 2.90 x 107 3 0 889 1.49x107 1.20x10" 3.60x 107
39 T BT Bk 0.03 2.59 x 10" 3 0 0 889 445x10° 4.11x10° 1.23x10"
40 AR 0.002 2.20x 107 1 0 0 103 523x107 523x107 5.23x107
41 F 18 M 0.06 9.17x10" 102 8 0 889 1.37 6.14x 107 1.37
42 EE9 0.01 6.78x 107 14 6 10 605 3.44x107 422x10° 1.27x10"
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23 RFEGRHGKER2IGHT6E

WIEAR (1), (2). (3) T IFScyax~ IFSca
IFSc s 45 RUNZE 4 Fron, HA IFS yax <0.01 Z
AN, MRIE AR (4) HE IFS R 3.83x107, Wt
A R LR P i AR A T2 ARES . TR TFS,
7 0~9.39x10™", H A Bk B mN 9.39x107, &
TN =M 3.62x107, 5 = B 4E 1 & 2.15%107,
HARHELE 02 LR, LLIFS. AVFlifRiR, SR
SRR AR RS TE TR N, PGS
b & PG Bk 29 AT 8252 4F, {H IS, Skl
(9.39x10™") oA il HP(2.93x107") H. 4R
IFScyax 1 0~1.40, FoH BUEYD B TR IK - B 4E B 2=
WA R . ZP R HEREREE 1, RS
Be%. Tinamxt BEvb R . FER. PgEE RS K2
PR, 22T TIPS vax LA R SR H) i A 2
RESAREE, AR & H TIPS BB 1 BIR ™0, #
S MRS . B AT R ED BT HE R
W M ARSI 77925, AR A, SRR A R A
X 75 1) 4 5 A

24 RFEERHGHRYG NG R BT
x5 13FBIRRAZRBHINEIZE

Table S The risk degree of residues of 13 pesticides exceeding
the standard

A5 R Pl% R RBAEE
1 4- ARE T BN 141 251 FHAK
2 6- F AR 448 558 HAK
3 [GE 3= 3 0.11 121 &K
4 P 0.11 121 &K
5 HEE 417 527 B{R&
6 IR 022 132 &A%
7 3HER 045 155 FAR
8 & B A 011 121 &A%
9  WRAFLHEERTRLE 011 121 AKAR
10 5 H B 022 132 &AM
11 R H B 045 155 FR&
12 BEARFFEALBKRLE 025 135 KR
13 B R A 017 127 f&KA&

E: P ARARE, R AR FRHK.

RAE AKX (5 WHEEEREE 13 MR 241
WEIRBL, W3R 5 o, Bilgemia. iR, &0
WA R YRR R R R L . RS

TR FE B IR A el dUR 8 PR 2475 fE HEY)
AR BB 2K, REEHE 1.21~135; £
HR (RAH 1.55). BEKEGHE (R1E 1.55) B X%
4- FARE TR (RAE 2.51). 6- FIEARMIEMS (R {H
5.58). FER (R1E527) E2EREK. 5HAhR
mxtte, GlimE R AR 2 s B, Al it e R
B 3 b, e B AR 3 Fh PR 2 B, PRA 4G
REIEFTEHEN . 4- TRA LSRN, 6- FEERTS |
TR MRV T A, E AR,
SHEGFRMALK 102 K, 4- FERA LRSI 71
W 6- FIMRIENS 67 IR, FRFER 720, Xt
X3 AL i ARSI X =Rl 21
Eili Ly

25 HeF

R Fl IFScyax PEAR AL T RRAS 4 2, DL R
EAMEAARR, TFScyax [N ARFRIE R, AL bR DA
R<1.5 K43 FARKRS X 3, 1.5<R<2.5 N K
X3, R>2.5 Hym AKX, AEKR DL TFScyax =<1
RIAIEAEIX 3 TFScyax KT 1 AN 52 X35,
Wi 2 fron, B AR 255 E ST JARRE, W
FRPEAL JE R B M 45 BIFA — 2, R % B 55
IFScyax PEANAL T ATHES2ARES, R PPN AL T s XU
F BB TR OERVEAS I E Ao IFSeyax VAN
) S BN RE R 2R KB S AR Z B TRANEZ
b, RVFASIE AR, LR AN, B2 $
RAGHRLHE f VT . ZRE VPR AL IFSe PPl b T A
SRS RS, R Z5EAR AL BE, R VP4l 4- &
KA CTRNEL T s MSDIRAS R 2, T8 SI.,
PRFE i TIPS, AR 2. HRR A HbR R, EHWE
PR ST fH. SIAEMRIE AN (6) BT

BB BT B SR A LA VAL S Rk 6 ok,
AN R R MG AR PRANAX (5 it
RS BT R RS BB AR D m RS,
SRR HRIEAR (6) : TZEE BIS 201703 H
4- FRE ORI 6- FHEMRIER . FERAHIR N
0.01 mg/kg, X =Fpf 254 HED B bR, DUAS H
IKE ﬁ ":H E % SI6-benzyladenine‘ SI4-chlor0phenoxyacetic acid sodium salt™
Sbperctin N 4.14%10° mg/kg-bw 5 FI7E GB 2763-2021
Hh BB 2 2 T R AR AN 0.05 mg/kg, S A STienein
HN 4.14x10° mg/kg-bw. IFS. PEALALFASAT B2524R
ANBIRAE &, BLIFS, I8 52 R4 S KA 1 fLR
PR AR 2R BB ARE, BT S IR R AR P 2K
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I SIe B, AT fi o7 22 A I SR AR 2 M
L35 VR Al XRS5 R &l 3 o, ARANHTI SIcE,
FER 2 25 Wi 555 AR 24 TFS e PRAG AL T ST IR
RURWE . 4- SORE ORI, 6- REJRIEG . /R
RO, 2R BRGNS, SRR
BATAERR 2« MW R . FH R R 9 AR XU o

Il::SC-M/\X
B, 5
Wk, BUY4EE
YNGR LI D FER
FH 44 Mg
S y 4R LIR
CIEE 24 IRy TR B. 6 EENR
RS L JREER
1.5 2.5 R
R rh XU i RS
B 2 MM ARG ER
Fig.2 Two methods evaluate results
IFSC-M/\X
. . Bk, 4%
ggﬁﬁgﬁ LWR. KA. 6
FRE | m R AN | SIS
5 e e
1.5
%
1.5 2.5 R
RIS ohRUES: fri DAL
B 3 &R

Fig.3 Comprehensive evaluation

* 6 GHEITMXKIZE

Table 6 Comprehensive assessment of risk degree

VNN
wEP A 2
2

/%  R¥R

R IFSc>1 #A4F #n)
2 ks k% R

o

1 B2 1 0 39 256 3.66 @A

2 FEAMk 2 0 88 022 132 A&
3 MHEHE 1 1 887 0.11 121 fEXES
4 vHIBR 1 0 889 0.2 132 f&AS
5 FHRIFE 1 0 889 0.1 121 &A%
3 Z5ip

AT TR B i 22 A Fa BOE AN & T ) U 22 5
IREREVPAL, IR AT DAAS 21 5 4 v B A FE A U T

252

HER. BT EREUEEEPMARZLR A&
58 HAVRAERWE, DUk e &= w4
PR, BN AT H R B R s e
SRS 2R 070 32 B H R AR AR R A AT R RN
R, I X e SRV A KR, TR AR R Y
W b T RS o PR VAP AS B E A [
MR BT K, % AR, 256 TP,
RGP AR AN, AT DLEE A T ) 9 A AU 2. R
F & S 22 A 38 0L A AN R @ e, 3EAS AR
S TFS 4 3.83%107, 13 B 45 R B AR 7= i i A b T
BAORDS, FHOME T . 8 1A ST AE A
R, B RE. 6- FEME, 4- SKA LR
. RERLETERERES, XM FEEET
FRH, TR IR E . SRR PR
SR AL T ARIRAS,  IX P AR 24 70 7K SR A 2525
Bisk R AR, BRI R AL, 2N 17.10%.
7.65%, UtHIAR P2 X SR 2y, HOR
IR Z BRI, TREmARZEHARIN. K
FLFA Pl R IFS VRS A T AN AT 252 RS N b
B, DUIFSe PG AT 4 52 R AS B KAE 1 A =
ARG A AR, HHT T B AN [FLAR P 2R
SIc 18, &2 Sle (6- FHEMRIERS | 4- FRA LR
HREE) K 4.14%10° mg/kgbw, H SI. (BEEZR)
N 4.14x10° mg/kgbw, RRAKFE 5T B 2 A R i
PERF AR

PRIEVEAL &5 5, MR 5T RO KO0 R v 5%
AT v USSR AS AR 24 11 W B A, T 5 5 X 6-
i IR A 6 v RS AR R FH AR 2, B0 ss ot 25 FR A A&
AMEEHERERRE, EMEE 8 EAEH
RAGENR, WRIEAEE s s 4 5= 5 A2 7= R 2A IR
FAZG . 24 ZGERIEI, 0ok i vk A FH A R
R REBEIIE, RERAZES. K5
AP AR A AR s IR i U AR 24 i
KBRS 7T, SIS H, §RRNE .
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