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Abstract: This study aimed to clarify the maximum residue limit value of muskmelon, the additional types and their
recommended values. Based on the quantitative analysis of 60 pesticide residues in 545 melon samples from 6 provinces in
2018 and 2019, the detected pesticide varieties were evaluated for chronic dietary intake risk (%ADI), acute dietary intake
risk (%AR{D) and risk matrix. The quality and safety risks of pesticide residues in muskmelon were discussed, and the

research and analysis on the relatively high risks of pesticide residues and the supplementary types and recommended
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values of maximum residue limits (MRLs) were carried out. The results showed that the acute and chronic dietary risks of

residual pesticides were less than 100%, and the acute dietary risk of pendimethalin was relatively high, reaching 56.67%,

among the residual pesticides, pyridaben, emamectin benzoate, and bifenthrin had relatively high risk. And 65.22% of

residual pesticides had no MRLs, including 3 residual pesticides with relatively high risks. Based on the above analysis,

pyridaben, emamectin benzoate, bifenthrin and pendimethalin had the characteristics of relatively high risk and no

maximum residue limit. It was recommended to formulate corresponding limit values. The recommended values were as

follows: 1, 0.05, 1, 3 mg-kg ™.

Key words: melon; maximum residue limit; pesticide; recommended maximum residue limit

BRI &G 5 0 APLR . 25, A
e (R A4S URE RN FRIE
TH L E LA EH TR AT = A7 2% =, R A0 [ 2k
AT AR & R, AR PR INE RSP,
BB a7 R R $ A H Ledseiss « Bk R
AZIR i 25 AR ), ) 32 I B Wl S — sy
LT RIS

[ PN M S48 Se e 3o TR S v e 25 5% B8 7Kk
SF-. MRLs il %8 1/ (00 3 HAS JR 45 HF Jé T AH R 19 i 5
S5, U Sousa 280! FEES | BRFHEEN 435115 B
PUPGHLMIEIE SRS . NS IR Ak T
BT A L A R TARE S R B A 2 R AT T 43
PIifFaR, G5 R FE S P2 aR B B, 5k
AR 2 R R R e | IR G TR . SRR S TR . E
W IETENG etk . 2R . SRR . SUREERE . TR A
FRFE R . FHSSUAHTER . 2Rk FE Bme . — il | BE2E 0, oy
UIHEI | VR BRTTNG . HHRORR . K BEAREE . SRR, [FIAT,
WA 23 % TR TUSR 1 AR v BUIR ) 3547 T
SIHT, G5 R R AR 24 i RsR B B A R 1 2 gk
[ EA TEH N R L bR P AR E BTN —

F AT, £ AR ST MRLs BN U BIFSE R
B2 FAZREN ARTFT BRAEARD IO g s R
AATU . AEPRUS | BT A PO, S FRIT IR 51
1 MRLs M2 S @ BB T ITE AN £, 3
L) R 3R FEFE RS2 MRLs IR WHET T 523832 s 4%
FAR S, PUEH IR S R 7 18 b ) e Rk B B
(maximum residue limit, MRL) #2%, BABfAH 1 HE,
F)F S PEEHTUR 52 MRLs BT 78 52 FiSe 26, 38T
XF R LA™ S E IR S A 245 5% B /KT B2
EFEAERWRAEA

K, ASSC LA 2018 I 2019 4EHY 545 453 HH AR
A TEXTS, £ A M R AU, . XU S B4 A
FEARTTEL, VAL T 5% B AR I i £ XUz, TR T XU:
AT AR BB A 25 . MR Ls %R M Hd IUE 1Y
TFFE SR, DA R 3 TSR S 5 sk B RIS B ) )
TS FRl Ak
1 MREREE
1.1 MRS

B ARSI B R i sl K b Bk,
2018 1 2019 4 I S8 SRR, AR R EE T IR .
JUVE . ETEE ., VR L b, i, Hat 6 NGy 545 4
Fedh; OHE. FIEE @ii%all, 32 Fisher Scientific 2%

s EAREN . IECRE. NN Srprat, e iife )
THRR L NG SRR 2GRS SRR
Py, HIET T 1000 mg/L, FiA% - 1 mL.

1 g/6 mL EIEFEAZER/ME . 1 g/6 mL 353 HL
AR il SR R ] R-20 BUGEFEZE AL
RN T €2695 AR TSN . XevoTQ HUHE =
RORAH TSRS EEIRIFIAAF]; N-EVAPL12
R MAY  ZEFE Oraganomation 23 &) ; 7890 HUS AH
R SEELHHR A F
1.2 XWFHE
1.2.1 FENSREE %08 GB/T 8855-2008 BEATRENN
SRAE . FESRA RIS G ARG &, BT UKAE
PRASHH, 43 30TF 2018, 2019 4F 11 A BTSEAra ik
FEPRIE BT
1.2.2 SR LSRS08 GB/T 20769-
2008. NY/T 761-2008 #4775 HT. SN
5 HRGEwe . Xl W LR R . SN oS . R mE.
SEURSE . Kt . FH LS 0RE . o 1 a . PR IR R
Wi AR BT BEAEMGE . 2R e . e
UG . NS . SRR . SRR . AR R
SERRE . R . SURIEEE . SUSUAENR . FUSCAETER |
PG TR . HEUAE TR . RS2 TR . ORISR . R
MR . BT AENR . BUEUEETE . K. 2R
B AR . LR . bk ek, mE PR, mkigh R | BT 4R B
. PP p R L . g | g R | i
BER . SRR . TGRS IEAS . R | TS L A
F. CAGTRAZA] . Z PR R . A0k Pk | MEEER . I T
RChRbR , BRELRE | BERE TR . SR, NG BRI . SRR,
H3t 60 Flv, AR A FASLE G I . KK
Wi SCHRA [58] 235 5 K AV AR A5 K AT IS B FH A< 2%
1.2.3 1EHREEEARKIIGEITE SHEE% S
SE B T TR B AR IR TR L SRR A
JRUSSE B UG HEIT o

18 M R 1 B A RUIS: 22 B8 28 20 (D) P47 PEAS
2 %ADI < 100% BiEARXB AT RIiESZ; (22, 24 % ADI>
100%, BEHH XU AT 257 o

STMR x J& & H ¥ R 3H 7% &

%ADI = 100
4 bw x ADI %
= (D

i1 STMR AR 24 5% B8 SF-34{H, mg/kg; bw iy




- 252 -

B Tl B

20224 3 H

A, kg, #% 60 kg 115 ; ADI 4 H AR/ A B,
mg/kg; J& B HHEHIHE Y47 0.1644 1145, kg
1.2.4 AP A RS 7 arEEeasA
RS2 BN 2 (2) AN 3R () BEAT 434, #5 %ARFD <
100%, BiHH U 7T LAEESZ 5 ]2, %6 ARID>100%, 1t
B RS AN AT 2237
UxHRXxv+(LP-U)xHR
bw

ESTI = x 2

ESTI

b ESTI A B I A, ke; U S HALER,
kg, ¥ 3 kg 115 ; HR i =5k B8 &, me/ke, B 99.9
B SAE; V AR S AT, BUE 3; LP SRS %
KA, kg, 2 0.6264 kg 1158 ; ARD &S5
&, mg/kg.
1.2.5 RUSHEPR L SRAEES 25588 250
23258 BE XSS e, 1647 4% B A 24 I XU HE P20
PRERAR TR S AL TERUE S BL IBEE LU C.
i FAR D, =288 A8t E F5k /K154 F A9k
EARHEILFR 1o RS HEF 3 IR =0 (4) T = (5) iF
T

100

FOD:%XIOO A @)

S=(A+B)x(C+D+E+F) A (5

. FOD S 2458 M SE; T RS0k Fad i
ARl FH IR AR 2 IR EG P AR SR T HEL, d; S A
RS T AR I ER B AR5 A N HEMETS 43 B S EERK
1851 C G & Eu 814543 D AR 24 FH A RA5
413 E s R gg NS5 F NER B KFAS57 S
1.2.6 AR EMIHMEAITE HAK(6) TR
HHL BE B A T HERY

ADI X bw

eMRL = = (6)

b LP K H I 2 &, F i XU 0], B
K34, kg; eMRL Fy e KR B BRELAS 1B, mg kg '
1.3 HiEALIE

KJH Graphpad 8.0.2. Excel 2019 JF7EHEALFE,
2 HERE57H
2.1 HEEBRAMAESH

FHEe 2 AT, 545 OyRTORE S b, HeAS HY 23 Fiee

2NEREE . LIMEERNE . bk, e bk Z2 TR R K
HERES, 439 35.41%. 20.00%. 17.43%. 15.96%.
HoAth A 25 5% BE R 54 BT &5 BB 0.18%~10.46%. 7E
K id 23 Fhfe sk b, Z 0% . BEEERE . ik sk
TR, R RIEE | SRl | ks S | PNVRBEE . IDREENY
IRk FE B FRAEER | AR IR AR | I L e
PRITE . SR 3 15 P 2453k [ i SR il e E R 9
B RFR AR

ASSCREATR B A RS S AR TS5 R A TE 4
— B, X AR A SCRE S AR B AR 2 R IS
23 Fih, &SRR ZER Y 38.33%, 1 T HAhES 43¢
MRHZAE, X T HESESZ PPl K sk . SR 2580 Rk
FOSEIE . UNARSEHRIE os: 2016~2018 4EPE 22T fHIL
g BA A 2504 SR TR bk . UG . 2R M
EEA bk, 5 SR 2B Y 23.53%; S22 ANE], R
SETITRTIAE S AR B AR 2GS e . AR W
TR IR, A AEEHTURE i R Bk B8 4 24500 U255
BEERIRER | AREE . WEHIEE | SRUNLPRRE . B R BEAE
AL g gk 7 B

Skt 2D R R B AR 25 I R 1 XU 7K -, A TBA
PR SR R A RS, X5k B A 2 I B XL
B T T .
22 HEEMERERAXE ST

FHR 3 AI40: 23 Fiak B A 25109 % ADI (HAE 0%~
0.0247%, YJIt/NT 100%, FEHAZRE A 25008 PG &
KBS ASE o BXE—AE BRI, AR S DA EAR 2558 B8 11y
ISR, (A5 AR 25 112 PEIRE B XU AN = o

2B IXTASR] K A5 B8 A 24 riy P P i XU i
17 TRV, 455 o ANFIRIREE BB A2 p e vk
FEEXESE AN A0 4 iR, #5208 %ADI e K, G
JIRER B A2 A ENE B AU AR 0.0247%, =5 Tk
Bk, AT HoAth 7 BRI, BTk 7 Pk %ADI 8 R(E
FH R AR RO A Bk, S AKRERR, BL. PR,
A . ARYEUILHET AT A, T s A gk ASRE
TR IR A, ok B XSG s vy B /I SR SRR H R B Ak
2T R S T BRI (] B —
23 HESMEREBAXKE ST

i PR A | ki R R . FR AR TR T
BHAf 00 2225 7% i (ARSD 1), BEEERE, W5 S AN
T e A ES 2, IR YE A0 (2) F1(3) 34 i H
fil 16 FhAR 2558 B 9 2CHERE B XS an 3R S s, Bk

# 1 T B R AR PRI
Table 1 Score of toxicity potency residue level
Eit7N FEPRH 5y FEPRH (i EiLINIc] 5 EiL7N (i
3 i 2 g 3 i 4 il = 5
5 (mg/kg) >1x107? 0 1x107#~1x107? 1 1x10°°~1x10™* 2 <I1x10°° 3
JiE E A8 (%) <25 0 2.5~20 1 20~50 2 50~100 3
(LUSPIES <25 0 2.5~20 1 20~50 2 50~100 3
e YN J 0 RKATHE 1 RATBE 2 A BT S 3
FR IR (mg/kg) KA 1 <PRIEAH 2 = B EE{E 3 = 10f5R I (E 4




%435 % o

BRI, 45 FHI MRLs SRMb K Ui 43T - 253 -

*2 WA AR 2GR B Ol

Table 2  Pesticide residues in melon samples

4 KRR RIS TR B

Table 4 Acute and chronic dietary risks in fruits

w2 B K TRIR . il REARRT S
(mg/kg) FRE (mg/kg) K& (A4) He (%)
FHBE L 0~0.0285 5 12 2.20
ZWR  0.0002~0.0116 / 87 15.96
WEEEE 0.0002~0.0232 / 193 35.41
BEMK  0.0004~0.3133 2 95 17.43
MEHB 0.0056~0.2025 / 36 6.61
JEEME 0.0003~0.0456 / 27 495
BEMEE  0.0007~0.2225 / 34 6.24
ZRME0.0006~0.0026 / 4 0.73
ZWERE  0.0002~0.0270 0.2 3 0.55
WARE R 0.0037~0.2001 / 8 1.47
TEBE  0.0005~0.0557 / 57 10.46
BREERZ  0.0005~0.0084 / 25 459
JRTERGI  0.0001~0.3492 0.5 109 20.00
REEF R 0.0006~0.0094 / 39 7.16
HEEEE  0.0001~0.0174 / 6 1.10
I ] 0.0440 0.2 1 0.18
JEEF 0.0558~0.9837 / 17 3.12
BEARAEEE  0.0156~0.0447 / 3 0.55
H U R 0.1421 5 1 0.18
HUERE  0.0127~0.1004 / 6 1.10
AR E TS 0.0140 0.05 1 0.18
WEEEE  0.0139~0.0657 / 5 0.92
IR 0.0003~0.5131 / 18 3.30

Y CSES %ADI %ARD 27 3k

TRttt 0.00001~0.01604 0.01~26.20 [16]
R 0.0008~6.8485 0.073~7.041 [27]
Gk 0.01~0.35 0.31~44.26 [28]
TKER 0.010~3.07 2.18~31.28 [29]
Bk 0.02~4.39 0.08~69.07 [30]

B 0.0085~2.38 0.21~19.92 [31]
St 0~4.34 0~32.19 [32]
LN 0.01~1.53 0.03~23.3 [33]
i 0~0.0247 0.16~56.67 A3

#5 KRGS AR T
Table 5 Acute dietary intake risk analysis of detected
pesticides

# 3 KRB SR A B
Table 3 Chronic dietary intake risk analysis of detected

pesticides

] STMR(mg/kg) ADI(mg/kg bw) %ADI
FHBE L 0.0002 0.40 0.0001
LR 0.0021 0.03 0.0193
W i 0.0004 0.20 0.0008
IE K 0.0043 0.07 0.017
M 0.0033 0.06 0.0151
i BRI WA 0.0003 0.03 0.0027
E % 0.0034 0.08 0.0117

23U 0 0.10 0
R 0 0.05 0.0003
i il 0.0009 0.01 0.0237
TR 0.0004 0.03 0.0039
WK Af e 0 0.01 0.0026
985 TE LD b 0.0023 0.20 0.0032
Tk FE SR 0.0002 0.01 0.0059
F ik 0 0.0005 0.0194
= AR 0 0.03 0.0007
gl 0.009 0.10 0.0247
IR 4G TR 0.0002 0.01 0.0047
TS B4TR 0.0003 0.03 0.0024
g 0.0004 0.03 0.0039
S E e 0 0.02 0.0004
WA TR TR 0.0004 0.20 0.0005
ZHER 0.0011 0.03 0.0099

42 R (mgkg) ARfD(mgkgbw) %ARfD STMR

FHEEL 0.0285 2 0.16 18.11
LR 0.1716 0.5 3.79 4.53
IE bk 0.3133 0.1 34.60 0.91
izagyiN 0.2025 0.4 5.59 3.62
9 IR 0.2225 1 2.46 9.05
R 0.0270 0.03 9.92 0.27
TR 0.0557 1 0.61 9.05
N 0.0084 0.1 0.93 0.91
LT 0.3492 0.6 6.43 543
ik FF A 0.0094 0.3 0.35 2.72
GiE N 0.0174 0.02 9.63 0.18
L] 0.0440 0.08 6.08 0.72
HUiE 0.1004 0.03 36.96 027
ARE ST 0.0140 0.04 3.88 0.36
ZHER 0.5131 0.1 56.67 0.91
A2 TR 0.0447 0.01 49.32 0.09

AR 2R E XS IEAE 0.16%~56.67%, kT
100%, 156 HH 3% BA A 245 10 2P 0 IXURS: 768 A BE AT 42252
VBRI, BEAh, 16 Fhgk Ay b, —H R 2t iE
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SRR AU .
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BT 3K SRk E HE P if 45 d; SRS H
B C It 1.6; RZGE A D Ry 1; =288 AHE E 14
ToAHRE G . a6 3R 1 WIS TJ7ik, rissk Ak sy
BRI E 1 s o

FHIE 1 AT UL, 3REAAR AT 45 3 25, 55 1 28
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Fig.1 Ranking of dietary risk of melon pesticide residues
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A1 9 B, o IR AR IR LR AR 2y, SrE T R ik
B YA P2 B N R P, IR TR I e 24 e 6
ic, PASCEERIIAR 25 iR . AP .
2.5 EH/IX MRLs 1843R B2 WA 7

HHI 5 A A 251t KB R B B A (eMRL)
W 6 Fin. M 6 nf UL, WAEENE . WA AR 2 Fhak
24§ eMRL {H41531) 19.16 mg-kg ", {H A E f K FR
FHIRE ., 5 eMRL ALk, FREEEL . e Bk . g
JESTBER b . A | SR IRUTTUSR T e Rk B BR A ™,
T U3 i ek B BR i Ay . P RR B KB R BE R =
AT bt eMRL WAl s 5 é) S0, s iSUhE T T FE A5k
ZPH R | WEREHE . WEHLPK . IH bR | I A | 1 R |
M R . WA | DNTRE . BREERE | SRR
Wbk . RS PP BRI PR AR | AR EEER] . BXOR Y
i FRAF0sE TS . Hulg)lG . SURURUAE TR . BETRNR . R
RE KRG BE R i, R UUE 535128 38. 3. 19, 7. 6.
3.8.9.5.1.3.1.19.1.005.3,.9.1.3.,3,2,
19 Fi1 3 mg-kg™'s 23 P54 99.5 B S si sk BB E
-t BH ARG T ] SR e ok A RIS e e R B B a1
B, BiAH MRL {5 A1 RMRL {8 7] LIARI 0 25

FR LA 7 S S TAR 24 B RBR B BRI i A7
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2019 %, BRER =825k 2700 J7nd, HApFk
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Table 6 Recommended values of maximum residue limits for

pesticides
K2 ADI eMRL MRL RMRL Pyy s
(mg'kg"') (mgkg') (mgkg') (mgkg') (mgkg!)

FERF L 0.4 38.31 5 - 0.0163
ZWR 0.03 2.87 / 3 0.1270
W 0.2 19.16 / - 0.0111
g o Bk 0.07 6.70 2 7 0.2061
M s Bk 0.06 5.75 / 6 0.1811
JIF R 0.03 2.87 / 3 0.0452
I I 0.08 7.66 / 8 0.1908
2Rl 0.1 9.58 / 9 0.0024
R 0.05 479 0.2 5 0.0013
Mk 7 0.01 0.96 / 1 0.1336
TR 0.03 2.87 / 3 0.0132
R Jre 0.01 0.96 / 1 0.0062
LT 0.2 19.16 0.5 - 0.1232
KEEFERIE 0,01 0.96 / 1 0.0067
G o 0.0005 0.05 / 0.05 0.0007
= I ] 0.03 2.87 0.2 3 0.0020
gl 0.1 9.58 / 9 0.5064
IS/ U 0.01 0.96 / 1 0.0337
H R 0.03 2.87 5 3 0.0020
G 0.03 2.87 / 3 0.1000
AHEEHEE  0.02 1.92 0.05 2 0.0126
W T i 0.2 19.16 / - 0.0425
ZHRR 0.03 2.87 / 3 0.0075

¥:: ADI: 4} H VAL eMRL: Fo 8% B FR A4 HE; MRL: fie Kk
PR ;s RMRL: e A8% B8 BRI P99.5: 99.5 T /v sk B i

LY 3 A XA /b, an i 93 P8 A I 5% B BR A A
47130, EEA 119, HAAG 333 i, 5 [EA4G 79
L, IR ECR 32 T R, 5HAAKIRAH LY, B
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