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Abstract: A total of 68 kinds of pesticide residues in 415 Chinese chive samples collected from the Tangshan area in 2020 were qualitatively
and quantitatively measured by high-performance liquid chromatography mass spectrometry and gas chromatography to understand the
concentrations and dietary intake risks of pesticide residues in Chinese chives from this area. In addition, the associated intake risks were evaluated based
on the detection results. Forty-one kinds of pesticide residues were detected in 415 Chinese chives samples, and the detection rate was 69.4% (288
out of 415 samples). Different types of pesticides were found in several collected samples. According to the national food safety standards for the
maximum residue limits of pesticides in food (GB 2763-2019), the residues of 12 pesticides exceeded the maximum residue limit (MRL);
38.07% of the samples (158 out of 415) failed to meet the national requirement. The highest detection rate of 41.20% (171 out of 415) was noted for
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clothianidin, but there is no MRL for this pesticide in GB 2763-2019. The second highest detection rate, 35.42% (147 out of 415), was observed for
procymidone; 30.12% of the samples (125 out of 415) had procymidone concentrations higher than the MRL. Forbidden and restricted pesticides
were also detected in some samples. The dietary exposure risk assessment results demonstrated that the national estimated daily intake and risk
exposure values were all less than 1 for all samples and that the intake risk values were within the acceptable range. In the Tangshan area, Chinese
chive production involves application of various pesticides, with risks associated with the contamination of multiple pesticides and use of forbidden,

restricted, and even unregistered pesticides. It is suggested that routine monitoring of pesticide residues and management of pesticide usage

should be strengthened to ensure the quality and safety of agricultural products.
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Table 1 The pesticides evaluated by this study
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Table 2 Detection limits of 68 pesticides
R #o i PR/ (uglkg) R #o i PR/ (uglkg) R #r th PR /(ug/kg)
R B 1.81 L 2.64 e 0.04
¥ fehk 123 TER 0.50 FalHE 2.67
A 5.00 MR 1.69 B Topk 0.09
FER 0.02 AR 5.00 FHE 5.00
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3@R 0.12 FHR 0.13 ool Bk ) i 0.13
R % B 2.39 AAErd 5.00 A 217
#HH & 0.28 JE Kok 0.16 F s 5.00
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3 ERPRAZBREER

Table 3 Determination result of pesticide residues in Chinese chives

A5 R *ﬁii‘ii% KB F/(mgke) #dF/Y% MRL(mgkg) RBAIFERE REKEY%
1 R R 171 n.d-2.95 41.20 - - -
2 J&EA 147 n.d~12.0 35.42 0.2 125 30.12
3 HEHE 29 n.d~6.82 6.99 0.2 16 3.86
4 F A 25 1n.d~0.062 6.02 0.05 3 0.72
5 E- 372 23 n.d~1.52 5.54 0.1 8 1.93
6 SHR 11 n.d~0.14 2.65 2 0 0.00
7 Ak 11 n.d~0.10 2.65 1 0 0.00
8 ot ok 10 n.d~0.032 241 1 0 0.00
9 oo ik ) i 9 n.d~0.20 2.17 0.7 0 0.00
10 FE A 8 1.d~0.090 1.93 0.02 2 0.48
11 Kk F I 7 n.d~0.12 1.69 0.3 0 0.00
12 o B e 7 n.d~0.40 1.69 - - -
13 B H A 6 1n.d~0.079 1.45 30 0 0.00
14 koA 5 n.d~0.92 1.20 - - -
15 W Rk 5 n.d~0.46 1.20 0.02 4 0.96
16 3-#K B R 4 n.d~0.44 0.96 0.02 3 0.72
17 L okse: 4 n.d~0.014 0.96 0.01 2 0.48
18 vk g R 3 n.d~0.026 0.72 - - -
19 ok B 3 n.d~0.12 0.72 - - -
20 FTHER 3 n.d~0.018 0.72 - - -
21 BH A 2 n.d~1.65 0.48 - - -
22 LB JiHs 2 n.d~0.024 0.24 1 0 0.00
23 5 1 n.d~0.14 0.24 0.05 1 0.24
24 VR TR 1 n.d~0.058 0.24 0.2 1 0.24
25 1 ER AR 1 n.d~0.27 0.24 0.01 0 0.00
26 B8k T R, 1 n.d~0.078 0.24 0.01 1 0.24
27 J o 1 n.d~0.24 0.24 0.06 1 0.24
28 HFHER 1 n.d~0.018 0.24 - - -
29 RokBE 1 n.d~0.034 0.24 0.7 0 0.00
30 Fy = 1 1n.d~0.022 0.24 - - -
31 =g 1 n.d~0.020 0.24 - - -
32 LER 1 n.d~0.39 0.24 - - -
33 R4 1 n.d~0.019 0.24 - - -
34 E 1 n.d~0.32 0.24 0.5 0 0.00
35 7 % 1 n.d~0.010 0.24 0.2 0 0.00
36 R B 1 n.d~0.053 0.24 - - -
37 H Bkeopk 1 n.d~0.31 0.24 0.8 0 0.00
38 7 HRo 1 n.d~0.026 0.48 - - -

39~41 AR (RRHEAR. A FH) 1 n.d~0.028 0.24 0.02 1 0.24

E: nd’ATAEE; “MRLATRAKEGRE,
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Table 4 Statistical results of pesticide residue in different periods

Aty Hamdr ik BdFoe RARILR RARE/% AATR B (FK)

1 63 58 92.06 52 82.54 JEBEA(52). FHAERB3)

2 6 6 100.00 5 83.33 J&EEF)S)

3 26 24 92.31 5 19.23 JBEAQG). RER(l). FHBEZR)
TEEAT), HER(16). 3-FHE LT R).

RRKQG) (T RRIF(RRIFAR. AT )
4 145 91 62.76 31 2138 (). FHBETA). T E R TE L)),
EEE(). LB RQ). EEHQ2)

5 20 8 40.00 1 5.00 JEEAN)

6 23 7 30.43 1 435 X8 (1)

7 17 12 70.59 0 0.00 -

8 16 9 56.25 1 6.25 BEF(1)

9 4 2 50.00 1 25.00 W hEk(1)

10 20 11 55.00 8 40.00 J&EEF)8)

11 0 0 0.00 0 0.00 -

12 75 60 80.00 53 70.67 JEEAN52). R FRH])

‘ \ L% B30 P 6 (STMRi) « NEDI % Hot i [
23 JEA RGP

iR AR RS S IE R (R e E R
bR B R ZGEASRFIRE)  (GB 2763-2019) M
KAERESSE T A, EARHEF S S A 255k BE R
ARSI, 10 E AR RS S B
REREGEA R, &5 N AERAE 5%
U, SkbRAE BT e PR AR 24, RIFEXAN A
B —E sk, R, BREEMHEESER R R L
ESVYNUNGFSANEETE YNEZINND) B SR e e

e R ARt it s R AR 2GR R 24 7 d 1

NEDI/ADI @15 5 Fizn. M 41 B 250k ik 11
HRE, #% AR %1 NEDI ¥/NF MM ADI,
NEDI/ADI<1; M\ NEDVADI{EHEFRKE, 16 H AR
FISA LIRS . P FURIS AR, KU
s g R E A AR AR AR R AR R e
{HH: NEDVADI i/NT 1o MUK G 45 84k
KB Ll X S A A 245 BE AU T LA SZ . 5K
2t 2016~2018 47 ] 3 i B lE s 7 i B A R ik
R0 S8 RO B B e W AT VA, A5 S
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FIR PR AR & 5 PO 70 45 4 HERE K it 24 1 R SRR AR, (FIBE BRI R &
WL FIEATNEAT 25 DA S 2 A R RS AT RS, FUA S0 — M NFE IR i RS Fl AN T 452 1 XU
*5 HmPRAZENHES BENE NEDI) FXBE R FE{E (NEDI/ADI)
Table 5 Estimated daily intake (NEDI) and risk exposure (NEDI/ADI) for pesticide residues in samples

5 R ADI/(mg/kgbw) STMRi/(mg/kg) NEDI/( mg/kgbw/d) NEDI/ADI
1 S 0.1 0.6310 0.00046 0.00461
2 J&EA 0.1 6.6500 0.00486 0.04856
3 HHE 0.004 0.8790 0.00064 0.16045
4 FRER 0.004 0.0293 0.00002 0.00535
5 Fas 0.01 0.4085 0.00030 0.02983
6 $HER 0.03 0.0696 0.00005 0.00169
7 R 0.005 0.0730 0.00005 0.01066
8 ok, opk 0.06 0.0197 0.00001 0.00024
9 wHkod ik ) B 0.03 0.2842 0.00021 0.00692
10 JUE B 0.001 0.0174 0.00001 0.01270
11 SREE T o 0.01 0.0560 0.00004 0.00409
12 o B e 0.2 0.2848 0.00021 0.00104
13 BB 0.4 0.0683 0.00005 0.00012
14 o kok 0.08 0.0300 0.00002 0.00027
15 Rk 0.07 0.1967 0.00014 0.00205
16 3B B 0.001 0.1105 0.00008 0.08068
17 G ELAE 0.001 0.0110 0.00001 0.00803
18 wik 33 7. 0.01 0.0192 0.00001 0.00140
19 REE R 0.01 0.0755 0.00006 0.00551

20 FHR 0.08 0.0140 0.00001 0.00013
21 BEE 0.02 0.8585 0.00063 0.03134
22 L FiHk 0.03 0.0210 0.00002 0.00051
23 sk 0.004 0.1390 0.00010 0.02537
24 TR 0.002 0.0580 0.00004 0.02117
25 LB, 0.0007 0.2700 0.00020 0.28163
26 F B LR 0.0007 0.0780 0.00006 0.08136
27 FEE 0.03 0.2420 0.00018 0.00589
28 HFHER 0.08 0.0180 0.00001 0.00016
29 KoL B 0.03 0.0340 0.00002 0.00083
30 AR 0.007 0.0220 0.00002 0.00229
31 =R 0.03 0.0200 0.00001 0.00049
32 LER 0.004 0.3860 0.00028 0.07046
33 R 4h Wi 125 0.0190 0.00001 0.00001
34 AAAF B 0.02 0.3210 0.00023 0.01172
35 #HE & 0.002 0.0100 0.00001 0.00365
36 R i 0.06 0.0530 0.00004 0.00064
37 HrBEr ok 0.2 0.3070 0.00022 0.00112
38 SEZ S 0.07 0.0260 0.00002 0.00027
3941 AkHE (RRER. ATH) 0.0002 0.0280 0.00002 0.10222

E: ADIAH B AHEAE, ADUALT (R EFAE R FRIRKIKGRE) (GB2763-2019)'%; NEDUA W ARG FAFH.
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