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[Abstract]  Objective: To screen and assess the levels of multiple pesticide residues in Notoginseng Radix et
Rhizoma and evaluate the intake exposure of the highly detected pesticide residues, so as to provide a scientific basis for the
revision of the maximum residue limits (MRL) in existing standards. Methods: A total of 16 batches of Notoginseng Radix
et Rhizoma samples were extracted by high-speed homogenate with acetonitrile as solvent. Their pesticide residues were
analyzed by GC-MS/MS and HPLC-MS/MS in MRM mode. No less than two groups of characteristic ion pairs were
selected for qualitative detection, and the calibration curve method was used for quantitative detection of pesticide residues.
Finally, combined with the risk assessment method established by the research group, the exposure assessment of high-risk
pesticides with a high detection rate was carried out. The acute and chronic intake risks were calculated. Results: A total of

262 pesticide indicators (involving 271 chemical monomers) were used in the established method. The linear relationship
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was good in the linear range, and the sensitivity and recovery rate met the technical requirements of multiple residue trace
analysis. 50 pesticides were detected in 16 batches of Notoginseng Radix et Rhizoma samples, and the detection rate of
pesticides was higher. Most of the detected pesticides were at the trace level, and only chlorothalonil, chlorpyrifos,
cyfluthrin, isometrin, pentachloronitrobenzene, and methyl thiobacillin exceeded the MRL in group standard Maximum
Residue Limits of Pesticides, Heavy Metals, and Harmful Elements for Non-Pollution Notoginseng Radix Herbs and
Decoction Pieces (T/CATCM 003-2017). In addition, water washing could significantly reduce the residual amount of some
detected pesticides. Risk assessment was carried out for pesticide varieties exceeding MRL or pesticides with a high
detection rate. The results showed that the short-term hazard index (HIa) and long-term hazard index (HIc) of nine pesticides
were 0.000 2-0.141 8 and 0.000 4-0.009 0, respectively. Among them, the Hlc and Hla of pentachloronitrobenzene were
high, with acceptable risks. Conclusion: In this study, screening methods for 262 pesticide residue in Notoginseng Radix et
Rhizoma were established, and the health risk assessment was conducted by using the point assessment model of exposure
assessment, which could provide a reference for improving the revision of pesticide residue limit standards in Notoginseng
Radix et Rhizoma.

[Keywords]  Notoginseng Radix et Rhizoma; multiple pesticide residues; gas chromatography tandem mass

spectrometry; liquid chromatography tandem mass spectrometry; risk assessment; hazard index; standards of residue limit
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R3I ZEPFRHMRAZRBKENERESBTHER
mg-kg"'
i \ SQ1 ‘ SQ8 ‘ SQ11 ‘ SQ14

JKUETT KUESE JKUETT KIS KBTI KBESE JK U KSR
A 0.017 0.014 0.012 ND 0.013 0.009 ND ND
ER i) 0.028 0.023 0.077 0.016 0.055 0.002 0.097 0.076
IR R 0.027 0.023 0.039 0.020 0.017 0.022 0.012 ND
I 950 P i 0.001 0.001 0.001 <0.001 0.001 0.001 ND ND
PUER 0.033 0.028 0.100 0.106 0.044 0.041 ND ND
SR 7 U ND ND 0.056 ND ND ND ND ND
IE BBt P 0.015 0.008 0.085 0.106 0.035 0.047 0.068 0.041
AL 0.133 0.075 <0.002 <0.002 0.002 0.003 0.069 ND
ZHR 0.117 0.002 0.131 0.065 0.006 ND ND ND
WE R R 0.013 0.008 ND ND 0.009 0.011 ND ND
WA T ) ND ND 0.008 ND ND ND ND ND
2 0.006 0.002 ND ND <0.001 ND ND 0.001
FENEYTe 0.001 <0.001 0.001 0.001 0.001 <0.001 ND ND
FUBE R <0.001 <0.001 0.001 0.001 0.004 0.004 ND ND
TR 0.002 <0.001 0.060 0.042 0.013 0.001 0.026 ND
JEE R 0.103 0.090 0.389 0.457 0.132 0.200 0.014 0.042
T pEmt 0.007 0.006 ND ND ND ND ND ND
PR 0.012 0.014 ND ND ND ND ND ND
FH e A 0.018 0.007 ND ND ND ND ND ND
PP LB 1 R 0.275 0.005 0.867 0.326 0.018 0.004 0.023 ND
PR 0.012 0.009 ND ND ND ND ND ND
JI BT 0.002 <0.002 0.005 0.004 0.041 <0.002 0.063 0.004
Eezes 0.018 0.007 ND ND ND ND ND ND
S 0.021 0.006 ND ND ND ND ND ND
W TR T ND ND 0.053 0.051 0.056 0.053 ND ND
WG 0.010 0.008 0.011 ND 0.005 0.005 0.008 0.011
WAE i 0 0.002 0.001 0.001 <0.001 0.001 ND ND
=R 0.023 0.021 0.027 0.025 0.034 0.030 0.020 ND
BT A 0.037 0.030 ND ND ND ND ND ND
Z R D 0.070 0.073 0.022 0.018 0.025 0.023 ND ND
=R 0.036 0.015 ND ND ND ND ND ND
FHE ND ND ND ND ND ND ND ND
XU PR FHie <0.002 ND ND ND <0.002 <0.002 0.012 ND
Ji AT i <0.002 <0.002 0.006 <0.002 <0.002 <0.002 0.005 0.002
ENERTE S S 0.063 0.008 0.009 ND 0.246 0.215 0.007 ND
T 0.021 0.005 0.117 0.093 0.023 0.004 0.129 0.036
975 TR L) I 0.097 0.083 0.125 0.061 0.029 ND 0.025 ND
o975 IR 0.008 0.008 0.005 ND 0.013 0.010 ND ND
VL 0.014 0.005 0.002 ND ND ND 0.021 ND
L 0.001 ND ND ND ND ND ND ND
SRR 0.134 0.048 ND ND ND ND 0.014 ND
SRR 0.227 0.009 0.431 0.073 0.118 0.063 0.149 0.139
Efi U 0.001 0.001 0.001 0.001 0.002 0.001 ND ND
TR IR 0.002 0.001 ND ND ND ND ND ND

T: NDFRRAM
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FHE R SRR, TURREEIR | R, BRI
ZIRARA G . MR P R R A2 . KU
FEER R, ok A =LA 2k B IR £ KU BAIR
AW EHIE R EE . FRREAmNS, =t
AR ARG AR, RIS B AR 2 5k B A
HUNEES S SR S A 3 B IO R 1 R UI P 25 7 S B R ety 4 )
R ARG IR BRI O, 45 R R WIS i Ff
BRI, NN AR BE . AU E [ A b v
e SR B | S IR, LR AR (E AT K
P XU PPAG 25 R AT HLAE o

R4 ZEHBARGEBIAMFEEREITMEER

fe2h ARfD/mg-kg '+d”'  EXPa/mg-kg '-d”' HIla/% ADUmg-kg '-d”'  EXPc/mg-kg '-d' HIc/%
R 0.06 3.864 69x10 ° 0.006 4 0.020 2521 16x10 7 0.001 3
A ik A P 0.05 1.308 36x10 ¢ 0.002 6 0.030 3.37224x10 7 0.001 1
AL 0.10 1.338 55x10°¢ 0.001 3 0.010 3.606 37x10°7 0.003 6
IR EA R 0.02 7.145 65x10 7 0.003 6 0.020 1.789 21x10 "’ 0.000 9
S Ik — 3.920 04x10 ° 0.130 7 0.030 2.227 08x10 ° 0.007 4
AR AR — 1.418 06x10 ° 0.141 8 0.010 8.950 04x10 "7 0.009 0
PR T R — 1.604 25x10 ° 0.020 1 0.080 1.455 88x10 ¢ 0.001 8
IV A s 0.30 6.340 51x10°7 0.000 2 0.030 1.297 98x10 7 0.000 4
I A st — 5.33408x10 7 0.0107 0.005 1.080 98x10 "’ 0.002 2

W —FORHE e, HhR25%A ARDRY, B LI ADIMCE 5 EXPa,

5% 3Hk
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