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Analysis and Risk Assessment of Pesticide Residues in Chrysanthemum

Liu Yuanxi, Li Hailiang, Wang Ying', Jin Hongyu', Ma Shuangcheng (National Institutes for Food and Drug
Control, Beijing 102629, China)

Abstract Objective: To determine 278 kinds of pesticides and metabolites in Chrysanthemum, screen the
pesticide indicators that should be monitored in Chrysanthemum, so as to provide references for the formulation
of maximum residue limits of pesticides in Chrysanthemum, and carry out the dietary exposure assessment of
the detected pesticides, so as to provide references for the safe drug use in Chrysanthemum. Methods: A total
of 278 indicators of banned, commonly used pesticides and metabolites with toxicological significance in 78
batches of Chrysanthemum were detected by gas chromatography-mass spectrometry (GC-MS/MS) and liquid
chromatography-mass spectrometry (LC-MS/MS); the acute and chronic risks of highly detected pesticides (the
detection rate was more than 15%) in Chrysanthemum were evaluated by point assessment, and the risk ranking
matrix was used to calculate and rank the risk scores of highly detected pesticides. Results: 71 pesticides were
detected in 78 batches of Chrysanthemum, including 3 banned pesticides (phorate, carbofuran and flufenitrile),

of which 24 pesticides were detected with a rate of more than 15.0%. The acute and chronic dietary intake
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risks of pesticides with high detection rate were acceptable. According to the risk score, 24 pesticides could be

divided into 3 categories, including 4 high-risk pesticides, 7 medium-risk pesticides and 13 low-risk pesticides.

Conclusion: Banned pesticides are detected in some batches of Chrysanthemums. It is necessary and timely

to increase the inspection of banned pesticide residues to ensure the medicinal safety of Chrysanthemum in the

Pharmacopoeia of the People's Republic of China (2020 Edition). There are many kinds of pesticides varieties

detected in Chrysanthemum. It is suggested to speed up the registration of pesticides varieties actually used in

Chrysanthemum planting in order to standardize production.
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5 R TR Kt 2R /% R/ (mg -« kg!) MRL{#
1 ML A P S 98.7 0.003~4.219 0.5
2 mE b 9223 0.001~1.404 0.3
3 ZH R 85.9 0.001~1.063 0.5
4 TG I 85.9 0.002~0.538 0.4
5 ik R 59 0.008~0.373 20
6 Wt IR 55.1 0.003~0.132 2
7 M e ok 423 0.001~0.375 2
8 Bl U 39.7 0.004~0.182 5
9 S T N 33.3 0.001~4.058 0.5
10 TNR B 30.8 0.005~0.222 0.5
11 SIS 30.8 0.006~0.046 7
12 ENEZN I 28.2 0.016~3.346 10
13 AR IR LR 26.9 0.002~3.075 0.5
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2
Fes REGZFR K %1% FREAR/ (mg - kg ) MRLH
14 ERaR U 25.6 0.017~0.192 2
15 [EZNLA 23.1 0.004~0.192 0.05
16 kg R 21.8 0.005~0.103 3
17 JE B R 19.2 0.012~2.890 5
18 T B T 19.2 0.001~0.024 1.5
19 SRR 19.2 0.008~0.279 0.1
20 W7 i 16.7 0.012~0.738 1.5
21 A d B 154 0.002~0.374 0.05
22 Kb 154 0.015~0.244 10
23 FH 14.1 0.012~1.695 0.02
24 AU 15.4 0.008~0.113 0.02
e KRB (Maximum Residue Limit, MRL) ; BRAVPERE. SBAURESE, HA MRL 2% GB 2763-2021 (& i k24
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3
JPe RAHHK G BRI (g - ke || FBS O RGEK 0 %% FRF R/ (mg - ke)
1 R 12.8 0.011~0.112 25 i wm 3.8 0.008~0.019
2 RURR 11.5 0.002~0.017 26 WORJHE 3.8 0.006~0.025
3 DR 115 0.021~0.192 27 WERE 3.8 0.037~0.11
4 Zigims 115 0.001~0.087 28 EFEME 3.8 0.053~0.083
5 FER 10.3 0.01~0.058 29 By 3.8 0.015~0.25
6 TR 10.3 0.066~0.506 30 FNHERE 3.8 0.008~0.013
7 WIEmRER 10.3 0.025~1.514 31 ThirEE 2.6 0.001~0.003
8 WEAUIZ 10.3 0.008~0.039 32 R 2.6 0.022~0.029
9 MENKTLE 10.3 0.003~0.045 33 AT AR 2.6 0.199~0.358
10 SEk 10.3 0.146~1.662 34 WENE 2.6 0.013~0.036
11 A 9.0 0.007~0.056 35 HHEB 13 0.166
12 EEE 9.0 0.002~0.018 36 AR 1.3 0.060
13 WEIERT4ER 7.7 0.005~0.018 37 CDERE 1.3 0.016
FARPRER
14 WOR4ENR 7.7 0.008~0.133 38 AmEREE 13 0.011
15 Flrkms 6.4 0.007~0.039 39 FAERIK 1.3 0.013
16 CWkEE 6.4 0.007~0.026 40 FEAGRE 1.3 0.060
17 RER 6.4 0.002~0.043 41 RHEEL 1.3 0.285
18 M 6.4 0.001~0.07 42 W 1.3 0.125
19 nHAEE 5.1 0.001~0.071 43 R 1.3 0.008
20 HpESE 5.1 0.015~0.122 44 FUAER 1.3 0.111
21 R 5.1 0.005~0.061 45 =W 1.3 0.146
22 HFHR 5.1 0.031~0.219 46 Mk 1.3 0.018
23 TR 5.1 0.005~0.021 47 FLEHME 2.6 0.005~1.054
24 BEFLR R 3.8 0.015~0.223
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4 24
i3 ] ADV (mg - EXP goapr AR/ (mg EXP %ARMD
kgt - d) ‘ kg! - d) ‘

1 MRk S 0.03 0.000002035 0.0068 0.7 0.000703165 0.1004
2 BEHK 0.07 0.000000531 0.0008 0.1 0.000234064 0.2340
3 ZHER 0.03 0.000000520 0.0017 0.1 0.000177208 0.1770
4 s 0.03 0.000000504 0.0017 0.3 0.000089677 0.0299
5 AU 0.03 0.000000769 0.0026 0.03 0.000062217 0.2073
6 MERIE 0.08 0.000000153 0.0002 1 0.000022044 0.0022
7 Wk 0.06 0.000000618 0.0010 0.4 0.000062521 0.0156
8 EfMUEL 0.01 0.000000207 0.0021 0.1 0.000030258 0.0303
9 AR 0.2 0.000006051 0.0030 0.6 0.000676285 0.1127
10 IR 0.03 0.000000324 0.0011 1 0.000036991 0.0037
11 HA A 0.1 0.000000183 0.0002 0.9 0.000007662 0.0009
12 ek oA 0.01 0.000003821 0.0382 0.3 0.000557741 0.1860
13 FeEEERE 0.4 0.000006559 0.0016 2 0.000512563 0.0257
14 SESs 0.02 0.000000683 0.0034 0.04 0.000032034 0.0800
15 PIERmE 0.07 0.000000397 0.0006 0.3 0.000031955 0.0107

16 kiR 0.01 0.000000250 0.0025 - 0.000017157 -
17 JEEF 0.1 0.000006919 0.0069 0.1 0.000481709 0.4820
18 WERR 0.009 0.000000055 0.0006 0.5 0.000003945 0.0008
19 SFRE SR 0.02 0.000000710 0.0036 0.02 0.000046583 0.2330

20 mEEENE 0.2 0.000002833 0.0014 - 0.000123011 -
21 AR 2 0.000000408 0.0000 0.1 0.000062338 0.0623
22 KR 0.06 0.000000659 0.0011 0.1 0.000040624 0.0406
23 HPemE 0.0007 0.000002405 0.3443 0.003 0.000282500 9.4333
24 HANE 0.0002 0.000000376 0.1880 0.003 0.000018333 0.6100
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