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Investigation on pesticide residues in vegetables sold in Inner Mongolia
PU Yunxia', HE Min>, YAO Yuan®’, WANG Yumei’, LIU Zhihong’
(1. Inner Mongolia Municipal Center for Disease Control and Prevention, Inner Mongolia Huhehaote
010031, China; 2. Baotou Municipal Center for Disease Control and Prevention, Inner Mongolia Baotou

014030, China)

Abstract: Objective The aim of this study was to investigate the contmaination status of pesticide residues in
vegetables sold in Inner Mongolia, and provide experimental basis for vegetable production, supervision, standard
revision and risk assessment. Methods 480 vegetable samples were collected from 12 cities in Inner Mongolia during
2019-2020, and 9 kinds of pesticide, 13 kinds of fungicide and dithiocarbamates were tested according to the procedure in
the National Food Safety Surveillance Manual. Judgments were made in line with National Food Safety standard -
Maximum Residue Limits for Pesticides in Food (GB 2763-2019). Results In 480 vegetables, the detection rates of 9
kinds of pesticide, 13 kinds of fungicide and dithiocarbamates were 11.04% (53/480) , 34.79% (167/480) and 27.71%
(133/480). The violation rates were 3.33% (16/480) , 1.46% (7/480) and 2.29% (11/480). The vegetables which
violated the standard were celery, scallion, pak choi and spinach. There were multiple fungicide residues in single
vegetable. Conclusion Pesticide residues and violation were detected in vegetables sold in Inner Mongolia and over
standard, high toxic and virulent pesticides were detected. Effective supervision and inspection should be taken by related
departments.
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N H] SPSS 20.0 B A #E 47 e i o B, A R
FH KB, DL P<0.05 HESAE G B X,

2 R
2.1 4801k 32 v 3 A 24 5k BA Kt 1 150

B2 1A DL, A R RS A
TR TR 25 4k 245 K 1 R 43 G ol 11.04% (53/480) |
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Table 1  Residual condition of three kinds of pesticide in 480 vegetables

EiGIES ENGEIES AN A ES
T Al 2R Kt 3 AR 1 B K H 5 LRI g K H 45 24 AR 1 5L
Kt /%) CHPR R /%) (K /%) CHPR R /%) (Kt /%) CHPR /%)
480 53(11.04) 16(3.33) 167(34.79) 7(1.46) 133(27.71) 11(2.29)

2.2 OR[AIZEONEE e v 3 A 2 5k BA K Hh 1 10

Y2 2 AT DL, % HUOR 28R SRR A v AR R R
H25[16.86%(29/172) |>f 5 25 14.29%(5/35) |>fi
2526[12.90%(8/62) ], A ] 26 1) i 5 A% HLU 5 S A s
RERALGIFE X () = 14.178, P<0.05) 5 2% 14 7
R A R AR IR R 2 2R [41.86%(72/172) ]>
%2525 38.71%(24/62) ]>/R 32 [35.48%(11/31) |>
fif 5725 [34.29%(12/35) ], N [A] 28 31l i 3 A% 11 771 S
R ERF LI E L () =10.615,P>0.05) ; 6
AV N Y TRy ol T = R RS e
[40.70%(70/172) [>H #E26[31.25%(5/16) |>HAR %
[26.76%(19/71) ], A a2 5l 3 — 4 AQ 20 5 B R 1
KRl R 2R AL E X () =28.792,P<0.05) .
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TAE TR RN T SRR, F PR AR R R B R Y S REAE
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S Gt L ()¢ = 85.200/15.823,P<0.05) . £
R R 2R A 2 5k B B 2 O S LR AE S
FISRBESE . 1 03 7 3 v g SR RN PR BB S4B A
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S A8 T N SRS TR B M A A A 43 ) 2
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Table 2 Residual condition of three kinds of pesticide in different vegetables
A& U ENLBiES AR R R 2R
SRR BE R s 4 %K AR B Kt 073 5k bR B LORIR R AR B
(Kt 2/ % ) GEBARE /%) (K tH /%) GEBARE /%) (Kt 2/ %) GEBARE /%)
32 172 29(16.86) 10(5.81) 72(41.86) 3(1.74) 70(40.70) 8(4.65)
PIE S 93 6(6.45) 2(2.15) 28(30.11) 0(0.00) 13(13.98) 0(0.00)
figh 24 62 8(12.90) 2(3.23) 24(38.71) 3(4.84) 15(24.19) 0(0.00)
JREZ 31 1(3.23) 0(0.00) 11(35.48) 0(0.00) 7(22.58) 0(0.00)
Y2 71 3(4.23) 1(1.41) 17(23.94) 1(1.41) 19(26.76) 3(4.23)
E:ES 16 1(6.25) 0(0.00) 3(18.75) 0(0.00) 5(31.25) 0(0.00)
fif 1 2 35 5(14.29) 1(2.86) 12(34.29) 0(0.00) 4(11.43) 0(0.00)
& it 480 53(11.04) 16(3.33) 167(34.79) 7(1.46) 133(27.71) 11(2.29)
23 9P R MRS 2 5% B A
Table 3 Residual condition of 9 kinds of pesticide
A LOD I/ — _tn - 480) - )
VIR EN " K s RKRME/ HME/ R HH i 3 4 R B AT B S 4 Bk
(me/ke) pow/q BM/%  (me/ke)  (mg/kg)
Ak R R 0.010 3(0.63)  2(0.42)  0.221 0.011 EVVIEEIS $3 EEID &3
AR /A3 3/ 4 /9 5 2/ B I/ 2R 7/10
A 0.010  22(4.58) 6(1.25 1.02 0.015 /TR 2/ RS
v s e 2/905 A L3/ AE S /R 15 R
LIEsa 0.010 0(0.00)  0(0.00)  0.01 0.010 — —
BTNV UV YE Y
FH S i 0.010 6(1.25)  6(1.25) 0.551 0.012 FTIE/ A/ B/ 3R /A3 /L TR *i - R
FINSK
FR P S 0.010 3(0.63)  3(0.63)  0.04 0.010 T/ R /L Fomh /3R /UL
T A 0.010 2(0.42)  0(0.00)  0.018 0.010 FHRAR/ KA —
3-BIETEHE  0.010 1(0.21)  1(0.21) 0.034 0.010 EE3 e
3% 6/51 5 /WU 753 /BB /it F /P8 204 /A
ERIE 0.010  22(4.58)  3(0.63 5.39 0.029 A /B AR
5 ( ) ( ) BN JHESR 2/ S o 4/ R 2/ SR > -
A R 0.010 5(1.04)  2(0.42)  6.52 0.024 + 5 /dE38 3/F/ K + 5 /AE
Ry XN EE o N e R R e SN K o1
it 2r L (¥’=133.812, P<0.05) . M 322k 7 Horpe 1y A 32 b 8 R VR B R i8 5.37 me/kg, e R
13 Fh S TR 0 H 8 5 AR 2R 0 B i 5 1 25 2 5 PR A 0.2 meg/ke, JERRER 26 52 2,1 RERH

B MG R e o IR A AR B A 3 AR,

S HAE N 8.1 mg/kg, HBR{E M 5.0 mg/kg.
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Table 4 Residual condition of 13 kinds of fungicide
-3 IR S [ESS JRERZE AR Wik #EEk A1t

O, (n=172) (n=93) (n=62) (n=31)  (n=71)  (a=16) (n=35) (n=480) LODfH/ #Kfi/  ¥HME/

Rr R 1 e e o 1 K et K (mg/kg) (mg/kg) (mg/kg)

B8/ % WE % WE/% B/ BB/ /% R/ BB %
s T Pl b 29(16.86) 9(9.68) 1(1.61)  4(12.90)  2(2.82)  0(0.00) 2(5.71) 47(9.79)  0.003 2.83 0.014
T 1(0.58) 1(1.08) 1(1.61)  0(0.00)  3(4.23)  1(6.25) 2(5.71) 9(1.88)  0.003 0.335  0.0038
= I 9(5.23) 0(0.00) 3(4.84)  2(6.45)  1(1.41)  0(0.00) 2(5.71) 17(3.54)  0.003 0.278  0.0042
% 25 Jre 10(5.81) 3(3.23) 0(0.00) 1(3.23)  2(2.82)  1(6.25) 1(2.86) 18(3.75)  0.003 1.16 0.006 4
R 19(11.05) 5(5.38) 2(3.23)  3(9.68)  1(1.41)  1(6.25) 0(0.00)  31(6.46)  0.003 0.378  0.005 1
e 3(1.74)  13(13.98)  16(25.81)  2(6.45)  0(0.00)  1(6.25) 3(8.57)  38(7.92)  0.010 5.37 0.049
PN N 23(13.37) 7(7.53) 3(4.84)  2(6.45)  2(2.82)  1(6.25) 3(8.57)  41(8.54)  0.003 0.416  0.006 4
ZHR 25(14.53)  12(12.90) 6(9.68)  4(12.90)  6(8.45) 2(12.50) 3(8.57) 58(12.08)  0.003  21.9 0.059
I 1 Tk B i 14(8.14) 5(5.38) 3(4.84)  0(0.00)  3(4.23)  1(6.25) 3(8.57)  29(6.04)  0.003 0.629  0.007 7
AT 4(2.33) 1(1.08) 1(1.61)  0(0.00)  1(1.41)  0(0.00) 0(0.00) 7(1.46)  0.010 8.1 0.030
DK i frie 6(3.49) 2(2.15) 4(6.45)  0(0.00) 8(11.27)  1(6.25) 1(2.86)  22(4.58)  0.003 0.544  0.006 3
PR T R 6(3.49) 1(1.08) 4(6.45) 0(0.00)  0(0.00)  0(0.00) 0(0.00) 11(2.29)  0.003 0.124 0.003 7
T 3 g 4(2.33) 1(1.08) 2(3.23)  0(0.00)  0(0.00)  0(0.00) 0(0.00) 7(1.46)  0.003 0.079  0.0033
2.5 13 FP TR L AR B S O RE Ry, Hp 85 ke A 1 1 Fh R & 7 2k
480 Gy RE A T, 3t 167 YRR SL G H 2D 1 Fib K25, 5 50.90% (85/167) ;36 43 #E & [l B 46 1
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Table 5 Co- residual condition of 13 kinds of fungicide

AL ez 10y 5 Fa L/ %
1 Fp 85 50.90
2 36 21.56
3Fp 18 10.78
47 15 8.98
>5 13 7.78
it 167 100.00
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Figure 1 Residual condition of different season
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Figure 2 Residual condition of different district
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