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[Abstract] The issue of pesticide residues in vegetable bases has always been a matter of concern. This paper
focuses on fruit crops at a large vegetable planting base in Beijing, studying the residue concentrations,
accumulation, and health risks associated with common pesticides in their edible fruits, leading to the following
conclusions: (1) A total of 38 common pesticide components were detected in the fruits and soil of tomatoes,
cucumbers, and eggplants. Among these, six were detected, while the other 32 were not. In the detected
pesticides, heptachlor had the highest concentration in the fruits and planting soils of all three crops, reaching
13.18ug/kg in eggplants and 15.57ug/kg in the planting soil of cucumbers; hexachlorobenzene had the lowest
concentration in the fruits and planting soils of all three crops. Overall, although pesticide residues were detected
in the fruits of the three crops, they did not exceed China's food safety standards; (2) Generally speaking, the
accumulation levels of different pesticides varied among the fruits of the three crops, with lower accumulation
levels for hexachlorobenzene. Eggplants are the type of fruit crop most prone to pesticide accumulation, with a
phytosanitary factor coefficient for malathion as high as 5.70; (3) Through the evaluation model for human
health risks, it was found that long—term consumption of fruits from this region poses a Risk to adults and

children that is generally below the USEPA's upper limit of 10"—4. Cucumbers are the type of fruit crop with
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the highest carcinogenic risk to human health among the three. The carcinogenic risk posed by pesticide

residues from the three fruit crops in the study area to adult health is greater than that to children, and the main

risk comes from heptachlor. It is recommended to strengthen monitoring of heptachlor pesticide components in

this study area in the future.

[Key words] vegetable base; fruit crops; soil; pesticide residues; enrichment; health risk assessment

1 ARES

BERAE N NI HE R T D RRIEY, & NP &
B RS, R R %S A EE AR R TRRED I mERAE
AR v, AR b SR T AR 24 1 Ty ke il HR AT
ST BISSRARE T RIS . AMIERH
KEFRE G R AN IR R . R B3
K FEAERR. HAERRMAR S, C 5l E N AMEREGE . A
FFRW, RAAA “BU. B, BORAE” =808, 5t
A R 7 A 7 S

P 53 R LA B SEAE ) AR 24 % BE O Je s AR DG B A,
ZEph 25 R I I T IX A ARG I 2 W, AL EUR 24
Ko tH 283519100%, Fe R 757575 5% B &1k 4. 04g/kg, DDTIA2. 708/
kgs JREESE T 10N KA MBS IR I, A8 KA &
D3RP DA R AR 24, R TR B A 30. 59mg ke AR
XF2011-20134F L1 AR 44 65 B SE h AR SRR T A IR, 5 4 FEE e AR R A
w2 T AR E LB AR 2, S E B 757N 7S L SR A5 Ak
FARZT A K R ARIE L b5 T RN X A A Al R [
VE A AL TSRS B ) R R S, 20224 i 5 5 b Rt & 2
B B o A = T DR e A R o 1 g i B S 11 2R SRR, Ak 25k
P AT 3 G [ Il R

FITEA, AHIE FE40 LA LI SR SR A B Tt 0t R, a9 2
TR AR 2~ WL A 24 R L SEAR 245 8 5 S ) SR S A i
e TR R L, A3 AT SR AR I B S O, FRIEAT AR
PG PPAY, B T RS S 22 R S 1) B P 22 4 ol AR (R 3509 S
P, BA SRR .

2 MR EREE

2. IREACREE

TE A0 5 T R DX 2 R TR o e B, 422 FEK g 29250
SERE i AN SR R AT SRR, W E =R AR SRR S - P AL
Al W AT, 43 S RARVED (T mT & B —— SR s A
AL REREADF500g i H s[RI 7 BRE = FEVR R
FE0™20cmff) 338, 4 RE VR A& R FH DU 23vk, DAGRAIE R A LA
8IS0, REANRE R R AR AN /D T-500 i o B SR & 58
BB, TRNKE m AR R AT, I B = .

2. 2B S AT AL 5 R

AT ALBE : BESERE MR ST, 2588 T K =3 J5 A g — ke
JRONKEFEHE T 127N, 6L B B N 103°C ET I, AEAARE 5 F kY

PEMUR IR L 3RE St 5 1 40 H 0, S8 J5 20 S AR ER L 3
10gRIREIRE it 3g T4, I\ BRI HEAT &R IRIEHL . RIKER
IR 220mL (1 1E Cobe, R IRGRI12/N /5, H 1E Cbe R BURUIE
AR, R ZE InLE AT AR, IR E0. 3nL 5, 7 0. 22umff]
ANLIERR 8, 55 AU - A (GC - MS) BEAT IR 48
FR AT E -

R = ASHIF FORG WU P A< B i b 0,455 SR PO ML SR 24 (U
. a-HCH. B-HCH. y-HCH. 8-HCH. ~&E#E. E&. VK
AN -E B W EBREA v -F S o -2, 47 -DDE,
4,4" -DDE. 2,4’ -DDD. 4,4’ -DDD. 2,4’ -DDT. 4,4’ -DDT.
a-Bfk B-BSR. KGR SRR, HAERE RS . Ak IR
. BRRRERGESE . FAKICE . LA RAILE) A HLBE R
25 (M. RGN . SRR SRR BB BRI
FEAEME. IHREE. AURBE-0. WREE-S), 3L3s8Fh. MASAHE
- B 4% (GC-MS, Agilent, 6890 N/5975) HEAT Kyl (B 404 K
(30m> 0. 25 umX0. 25 mm, DB-5MS, Agilent, 3£[H)), ¥
HERE CURIRE U 38958 43 73] 9250° CHI280° Co 8 UNAS, i
ImL/mine BERERIRCAA 0, BEREARUNL n Lo FHEEF T
WILAIRE40° C, fER1204%h, LL2° C/minfid R ik E240° CfF,
FLA5® C/mini ZNFAHI280°C, FARFF2 40 B8 TR A1 = Y
AT IR 43 31 8230° CAT150° C; HLENTO0Ev; R ScanflSim
P [ B SRR, T T B 950-300amu . 5256 28 45 AR A6 HA IR,
B AW USSR AES0 % ~120 % Vi Bl 4

2. 3% oA

2.3. 19 's 5 £%5 (BCF)

SR A 4R 2 B (BCF) SR AR mT 61 FH SR A% ¥ 44
(e Bt o0, THE A KO EVIRE i ol & F AR Ak & B 5 0%
FESRIR B B A, R

TSI R 2 R B TR
HEYIE RS (BCF) = ———————— A3
R R AR
2. 3. 23509 1 N\ A fe B JXURE PR AR A
ADD = (C x IR x EF x ED)/(BW x AT) ~(2)
Risk = ADD x SF ~(3)

e R skOyEUEE 1 A AR R XU E s ADD 5 %) H 1 5%
g, mg/ (kg «d) s HARZHCE AMBHHEINEL, ZHIES
5 JRE PR LR R [H FRAR SR (USEPA) .

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License. 263



Ecological Environment and Protection

A2 IR SR~
H 8L e 3 WeNA 1.062025 4
WERM. | TS (ISSND: 2630-4740 / (FFIEFIS): 715GLOI2

£l RERESHR

RHHEBH Lt LN L
0.00528 (FZLA) 0.00209 (P52 Fil)
P PR & (IR Kg/d 0.0321(43 1) 0.01605 (53¢ JIC)
0.0024 (5 1) 0.00095 (i 7)
R (BW) Kg 60 15
BTN (BF) d/a 350 350
R FEAEMR (ED) a 30 6
STEF e ) (AT) d 70X 365 70X 365
RS 255R BHIE (C) mg/kg SR E SR
NEKL.6; B4 5 DRERE L 2; SRR0.2;
Bl R HL(SF) mg/ (kgd)”
BTG 0. 23 ; BEAEMk:/

ke W SE IR RE AT L EOm I 532 BEPEMN ERALE Y, BN NSO ISR AP, R, S0 50 P A 23 50 A1 S50 1 A R R -

USEPA$& tH — % 7] 4 32 1) 80 MU K P B FR J910-4, /N T
10-43 70 N AAAE R 77 A2 1) S50 U AN B 28, 76 W] 32 Y FEL Y

3 #ERET

3. LR SR -3 AR 1A H A UL

AR P = AR ) SR SRR 39 v 0 B B 15 O AL P LR
B2 ME I ST 3 AARSR T, 38k 24 1 A 6 R 7E = b1
Pty s AR L A A, HAh32Fh AR R . X6 2
O ARATHLEAR 26 v 1 N G R-L A, AT WLBEAR 26 0 1 S B
B RS, BRSO . LA PRLI R . W AT
SREI SR S R B VR B e, 4309, 89ug/keg 10. 61ug/
kgf113. 18ug/kg; VR SRR BEALME. T+ B FIB 454ir,
X DU ZGTE =i S S (VR E 0. 2-5. 84ug/kgZ (], i
JEBARIIR /N FUR, TE =AY RS b (IR E 35/ T0. Tug/kg.
5 (BBl R &R RN & (GB2763-2021)
PLi (322), =R A i) SR Siz b 6 b A 24 1) ke B8 R B 40K 1 1% A%
HERIE (PR AT -

KT RATEG R P IIGR RIS, H B 7 KEH T A A
ETE I 2 8w A i b A 2 R, B SUE VR T I ke B A
N3.96730. 97ug/kg, T FEMEERR" o P2 T FE B SAG I
7, Dy A P IND T0ug/ ke, BRRZE10%; S A% B I
SHIND ™ 20ug/kg, AR ILFEAR ™ o 1L AR Ak A2 b x4 Fh i S o
ARTRIVRI 7R, A H 7S ARG B, I L B (0 A 0 PR
2ug/kg" o AT LLRIN, AHETEIX AR S 55 p AR 24 15 1% e )T 7 LU,
b T B E K

MY ) 3R, L SRTE =P 0k 33 v 7%

BAUR E o de ey, JUHLAE G2 TR AR 38 iR LA B 15. 5Tug/
kg, WL BARIIAR NG . [FIRE, B A FEXT A SE T g b -39
ANSA LG TS5 G B A, BRI IR &2
T HAA DR 25 nDDTs ARSI &) e T LIERED)
TS SR BRI A 7T RE 5 B 5 AR RN SR AR 7 R
A %, BT R ZA

250
200 . .
[@)]
210
[®)]
g 100

0.0

PRETHDERSE PAEETINESSE ArFERE
BNSR W EE W [RRLE = SITE W SRR = KR

EI1 AREGHEA AR RS b AR B IR

30.0
25.0
20.0
15.0
10.0

5'0 .
0.0

B (ug/kg)

PRI I yoE/M i il g i
BASFR W LR W FHFALE ¢ S50 W DR W RR

B2 AREGEAN R R SSRAE Al -5 R B VA

264 Copyright (© This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



Ecological Environment and Protection

A2 IR SR~
B 8GO 3 HeRA 1.0€2025
WERM . | FIS (ISSND: 2630-4740 / (FFETIS): 715GLO12

3 ABRIBIL N R FRE AR N AR (K BUE R

e Risonms L Rive ey m) Riosn R gt e Rise
PULL A 2.35E-09 1.61E-06 1.24E-08 3.69E-08 3. 1909 1. 66E-06
DN PiE I 2.51E-08 1.05E-05 4.08E-08 2.57E-07 1.81E-08 1.08E-05
i 9.13E-10 9.756-07 6. 76E-09 1. 16E-08 7.38E-10 9.95E-07
AR 7.44E-10 5. 10E-07 3.92E-09 1.17E-08 1.01E-09 5. 27E-07
JLE LUV 1.00E-08 4.20E-06 1.63E-08 1.03E-07 7.23E-09 4. 34E-06
i 2.89E-10 3.09E-07 2. 14E-09 3.69E-09 2. 34E-10 3. 15E-07

K2 ZFMEMIR R ARG IR S RE L Az
ug/kg
AR Rt L BBk SR [ZESE oL HIE A
K K ke K K R o=t}
e FRAH et BRAH e e FRAH e FRAH e BRAH e e BRAEL
LB 0.04 / 9.89 20 285 500 5.11 10 038 50 234 20
PIEIR 0.07 / 10.61 20 1.55 200 5.8+ 10 036 50 3.04 20
FF 003 /1318 20 343 200 3.54 10 020 50 274 20

3. 2AE MR SR AR I AR

=AM IR SEXF AR ) AL A0 B3 T o M =R EHI I
RIRE, FHL MR N LR DR, SRR PR
AR E ERE N 0.35. 1.09. 1.10, 0.62, 0.67
0. 75; WhEE TN IX6 MR PRI & 4 R £ 7) il 0. 46, 0. 68,
0.87. 1.55. 2.27. 0.63; JhiTXX6RR KM EHERE M
0.52. 1.77. 5.70. 3.10. 1.63F10. 94, HILTT LA i, =Fb{E
Py R TN AN [ A 2 1) R R FE AN ], G rhosh o S R AR B 1)
8 RBOSIRS. 70, VLA TR 5 & B2 Db i o (H 2 = Fp/E 1)
SRS N AN RN (RIS IR T U H, B T BTz
FEAE YN i) B R B Tk A, Hofh & R R 25 R T
1w SRR FE S KT HAR A E Y, BB T2 i 5 & B R 2 11
VEPZREL B RE 0 SR DR 7 SR S e G R o e, T R
PEARZ] (WS EE, L&) BAERN TR . 7SR, Yt
JIg Wi %o A 24 1 a8 SEAR BE 5 R 24 1) SR B 7K 43 B 2 B (Kow) IEAESR,
7 DR i 4 B v O B AR AR 25T, AR e
(2 i £, 3R P450) XX A 2 I W i e 08, S BUCHAER A
R, bl REEYREG S & 82 2 PR R, E A
U 7 2 B e A P TR PR 28 DA T AR % ) el L e B 4 S 2 S 30
I AR

ERRYN N 35 N San iy

X TR SEAEY, AT EZE L H RS, BT DR
Ft, RO NAARIE I A VR4 v SR S A 1 B0k RS REA T 7 o AL
AR, ARBR AT N LB 1 B0 AR /N F 107,
JB& T AT HESZ I KR Y, 5 RN L K X =R

TR AR SRS, P AT AR P IR 7T 2205 o L 0 5 T F -G S0 B
N3 A B0 KRG TE B 1. 08107, 63 MU B RR 107, Bn i
RYE. AN AT LA H, =M e BN 7 A 1 R B 24K T L
i, U W R Z B X =R AR B SR S, B 5 0 RN I K
6.0
5.0

4.0

3.0

=
2

2.0
1.0
o M I I | | i
SRE bR DEWW SR WizE S
W LI W R 8

I3 R ZG(E =RME RS B R R %

MAE R, =R I JE S N 2 O B0 KR K
DA W TO LA A, X T JLET &, 12 BRI,
VBRI = FPV RIS S, 438 JIORE A A2 7= A 1) RS B K o DAL
AR ZHRE KT, (R LG R AR 252 L, BB
] A KR R K, X5 LE A G S0 RO %
(B Zom4. 5mg/ (kg. d) ), RE% B IEE, J5 11 1% N5 1%
Hh X R SRR LS BRI

4 Z5ig

B FCARAT T b T K X R A M F Hh SR AR 2 1 = Rl
W F) SR SRR - 398 A B B R O, LA 2 AR B R St AR Bk
BARRREE, FEVPIN T AR HERRS, 13 2N LL T 4t (1) 38Fhfk 2y
TR B R 6P E =R EY B SR SR I g I A R Y, HAh32
Fh¥Tokr o Hor B EE =RV SR SRR g b iRk B
T, 7N SRR JSE A =R 4 1Y) SR 552 AR 243 TR 18 At 3.
Rl £ i 2e Abif . (2) 38 5 SR R BT R B, = RIS

Copyright © This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.

265



Ecological Environment and Protection

A2 IR SR~
F3LOH 3 HeRA 1.0€2025 F
WERM . | FIS (ISSND: 2630-4740 / (FFETIS): 715GLO12

S AN ) 4R 24 1 SRR P AN [, EL 7S SR AE = RV g SR sk
) SRR P B TR B 5 B SRR AR . (3) @i A Mk
gk JFE AR VP A5 28 IR, 97 38 TGS =P A 40 v ke A A {7 A=
Fow KR K RN o BRI £ FH 12t IX 1 SRS AR, 0F
NFR LR 3 1) S50 IR 35) 78 1T 482 52 Y0 1Bl Y, L2 X6 N f
JEE I S0 RS KT L . AN R BNIE 2L, LA
AR A BE 7= A R B K IR AR 24, 91 88 2 T 5 IX 3 oA
Zi R

[52%& 3Cik]

(1WA TERRTRGRGNAE., RARREAE
& H BRI & 5,2023,29(2):133-135.

RIEH#HKERALEZRARTNEERLZERR
R [J]. 2 Uk b H2£,2010,38(2):883-884,889.

(B4 ETEATHERETHTERLEE R
AR 2 5% 1R L IR 7,2002,21 (5):459—461 .

(4195 2, B/ i, 8 s 4, 4 .2021 48 o 1|y 7 A4 3 3 R 25 7%
B BB A R T A [0, 4 0 AR b B 2,2023,64(2):455—462.

(1B L R E2011-20136 HERERAGAR TR BERE

TR D] L Aol K A #,2015.

(618 /N A A5 BRI 30 B0 40 4 e MU IR AR A0 o 9 2% 8 5 B vt
Ho[M1.OF% A %, )L %),2010.

(71 v MR A7 R, AP 25 B N 5 g 30 B AL ROF 3 —1F
Hy 8 A ALEUR 7 7% W AR AE o 4 B KU ST 40 [0 3R 38 A 22,2022,
43(1):500—509.

(BIXHLF ML £, 2 R LT EFHE P RAKY T LA
B [I].70 A RAREHB A % 30 SR A 450,2004,32(1):51 =56.

OITE#FIKEHAOCE LREREFRAHLEEA
B R K ML) R = & & 5 % 4,2018,(4):46-48.

(10T 24K, 5 KA, x| . BRIT = 1 0 2 A D08 3 36 3 438
FANARGE T LEE—UNRET H O] ESTEF
1%,2009,018(4):1261—1265.

(L1 RXTHERELN T E—HDREEAREENE
S HLAEBF 5 (D)7 9T 7 T & 5,2004.

BIESE:

RAESL1973——), 5,k LB P HALT BmiL TS
R, B AR B R 7 6 A IR LT e ) .

266 Copyright (© This work is licensed under a Commons Attibution-Non Commercial 4.0 International License.



