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Risk assessment of pesticide residues in Yixintong tablets *

ZUO Tian —tian', LIU Yuan —xi', WANG Ying', WANG Dan - dan',
ZAN Ke', LI Jing', WEI Feng', JIN Hong —yu'™ , MA Shuang — cheng”**

(1. National Institutes for Food and Drug Control, Beijing 102629, China; 2. Chinese Pharmacopoeia Commission, Beijing 100061, China)

Abstract Objective: To identify the risks and provide a scientific basis for the formulation of the limit standards
by the determination and risk assessment of pesticide residues in Yixintong tablets and hawthorn leaf extracts.
Methods : The samples were extracted with acetonitrile by high speed homogenater, and purified by solid — phase
extraction( SPE) column of envi — carb/NH,. 262 pesticides in hawthorn leaf extracts and Yixintong tablets were
detected by GC — MS/MS and L.C — MS/MS. Moreover, the acute and chronic intake risks were calculated using
the deterministic risk assessment model. Results: 25 and 31 types of pesticides were detected in hawthorn leaf
extracts and Yixintong tablets, respectively. 18 types of pesticides were detected in all of them. The contents were
0.004 —1.457 mg - kg™', 0.007 —=2. 1 mg - kg ', respectively. The results of risk assessment revealed that the

short — term hazard index( HIa) of hexaconazole was 1 and the risk was needed to be paid more attention. HIa and
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long — term hazard index( Hlc) of other pesticides detected in Yixintong tablets and hawthorn leaf extracts were

much lower than 1, indicating an acceptable risk. Conclusion: In the present study, the pesticide residues were

explored, and their health risks were assessed; therefore our study provided technical support for the improvement

of risk assessment applicable to traditional Chinese medicines (TCMs) and the formulation of relevant pesticide

residue limit standards.

Keywords: pesticide residues; Yixintong tablets; hawthorn leaf extracts; risk assessment; Hla; Hlc
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23 R -SRI SO R A 24 5% B A DL A T
I 1A T XU Al AT Sy 2R 24 WA R 24 i R
PRl METTHRARL A A PR

ABIFSE DA 22 LU 1] A 40 BB 0 B R i 16 it
U BEA, T 5 5 LR AR 2 R BRI O, W R 1 6
FEUE P2 B o PEH£F 262 R A 25 P D ksl H s,
3 1% i o )y T LR I 482 SO ) A 24 5 B AR 45
RIAT T o FER 0 P PP Al A PR 2R 1t X Ao
st P AR 245 ) R B AR B B 2 8 0 R AT AR
T AT XU A, BTt b 24 a0 2 0 i R b H
Joph R A 245 B D0, B O B R TE Y AR 24 b 2
LA by v 24 v JXURS: A 145 5% 1 5835 B AR DG B B BIR
PRERH BRI 15 2%

1 ##

gL B P R TR T 2020 AT [ SE A A i 36
REd, WO T 24 AT, N BERLAIE 16 HEiK, 8 o5
A YE N £ OB R B 4T AR 7 Al HOR B A 4
WA R FOMEAC Fr 2 F o AR, Sl 25 64 T 37 L 240
SEIRIEICEE T 6 HE IS - SEBYIRE A
2 FHiE
2.1 Ry B i AL F R AN Ty ik
2,11 P o

RIS R 5 o, AR 1 g, B
100 mLi 48, M % A 2 i 50 mL, 57 3¢ 4k 3
3 min, Z.0>(12 000 r + min~")3 min, 43 IEW, U0
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WTEEIA 262 P 2548 bR CEit 271 b 2e
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Tab.1 Data of pesticide residues in Yixintong tablets

95 Az Ko ik 4 [SHES 55 5 1 (content) / (mg - kg ™')
(No. ) ( pesticide) ( detection batches) ( detection rate) /% F5{f ( mean ) 2 RAE (max)
1 £ 7 (carbendazim) 16 100 1.093 1.792
2 WE 11 7% ( thiamethoxam ) 13 81.25 0. 009 0. 027
3 it ok ( imidacloprid ) 16 100 0. 769 1.072
4 JHefeE % ( diethyl aminoethyl hexanoate ) 7 43.75 0. 005 0. 007
5 I 11 Jpk (acetamiprid ) 16 100 0. 083 0. 130
6 FH 5L 5 2 ( methyl thiophanate ) 15 93.75 0. 029 0. 146
7 ST R (isoprocarb ) 8 50 0. 005 0.013
8 I RS Ik ( dimethomorph ) 16 100 0. 006 0.012
9 2% ( paclobutrazol ) 9 56.25 0. 006 0.023
10 JiE &k ( myclobutanil ) 16 100 1.345 2.555
11 SRR ( epoxiconazole ) 12 75 0.011 0.019
12 T4 i ( tebuconazole ) 16 100 0. 356 0. 620
13 FEUREME (flusilazole ) 16 100 0.057 0.112
14 %2 s % ( diflubenzuron ) 4 25 0. 004 0. 005
15 %M ( penconazole ) 10 62.5 0. 006 0.012
16 M ( hexaconazole ) 16 100 0. 155 0.317
17 ' 55 ( pyraclostrobin) 15 93.75 0.413 0.745
18 WEBE ] ( buprofezin ) 13 81.25 0.014 0.025
19 #5E1 ( chlorpyrifos ) 14 87.5 0.025 0. 059
20 Mk 7 ( pyridaben ) 14 87.5 0.014 0.023
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Fz1(4)
i K2 o A % BB ik (content) /(mg - kg™")
(No. ) (pesticide) (detection batches ) (detection rate) /% (8 ( mean) H: KAl (max)
21 5} ( captan) 1 6.25 1.457 1.457
22 = M ( triadimefon ) 15 93.75 0. 141 0.478
23 ZMEE A (triadimenol isomer A) 16 100 0.316 0.968
24 =W B (triadimenol isomer B) 16 100 0. 088 0.280
25 WE KL ( thifluzamide ) 16 100 0.228 0. 665
26 PRI ( propiconazol ) 16 100 0. 063 0.135
27 45 35 15 ( fenpropathrin ) 1 6.25 0.029 0. 031
28 Fi A F 415 ( cyhalothrin) 12 75 0. 058 0. 090
29 UK G (fenvalerate ) 4 25 0.014 0. 026
30 ik Y 2Rk (difenoconazole ) 5 31.25 0. 686 1.637
31 %% 5 fi ( azoxystrobin ) 3 18.75 0. 025 0. 048

xR2

hawthorn leaves extracts

WM h R AR B RN SRS T

Tab.2 Data of pesticide residues in hawthorn leaves and

5% B4 (content )/ (mg - kg™")

e i
(No.) (pesticide) A B

(mean) (max)
1 ZHR (carbendazim) 0.632 1.044
2 WEH R (thiamethoxam) 0. 007 0. 009
3 g HBK(imidacloprid) 0. 851 1.022
4 BEHPK(acetamiprid) 0.109 0.234
5 Zkmk( paclobutrazol ) 0. 036 0.087
6 HEEEME (myclobutanil ) 2.122 3.914
7 JEMEEE(tebuconazole ) 0.810 1.377
8  HHILHR 2 (methylthiophanate ) 0.035 0. 061
9 FEAEME( flusilazole) 0.110 0.236
10 B (diflubenzuron) 0.015 0.017
11 FFFPME(epoxiconazole ) 0.013 0.032
12 W% (hexaconazole) 0.292 0.710
13 FH e ( pyraclostrobin) 0. 906 1.548
14 WEWERR (buprofezin) 0.027 0.0
15 FHEm( chlorpyrifos) 0. 055 0. 107
16 HulfiHh( propargite) 0.001 0.001
17wkl R (pyridaben ) 0.037 0. 062
18 =M ( triadimefon ) 0.241 0.399
19 =M% A (triadimenol isomer A) 0. 469 0. 685
20  Z=MEE B (triadimenol isomer B) 0.104 0. 157
21 WEREEERE(thifluzamide ) 0.351 1. 063
2 PIERM( propiconazol) 0.113 0.262
B GALEEYHEE eyhalothrin) 0.118 0.213
24 HUKZHHE (fenvalerate) 0.015 0.016
25 IKfkHEABE ( difenoconazole) 0.774 1. 641

REF 1.2 SR LR i O A5 A5 0
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B B BRI N ERME USSR R U
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HIACZY RIS T 6 Ao Ho BRH S 49 B4k, 16
LA O 7 30 Fofe 25 A ) R AE 20% DL Lo
HR 2T 2R M RO | W LIPS T e I e
W JRUREME | PR | — W 2 | — PR b WERKTEN Y
PR TR PR BRI R TR I A R R R IR 100% .
2020 AFRRQ AR N ROIE T FE 25 1) SRR LA - )
Lo B R AP A 2 5 B A PR AL SE . #2 (GB
2763 —2019 £ i 2 AR FARE L i A 24 B R 5k B
IR ) b e v 6S 70 24 AL B BR A o, 6 41 i
OB R ZTE R 3 fHeam Ol b P ER e LR 2 il
R SR N I AT G 2R I, ANBEZ AL
90 P AR A 24 5% B, T T 6 R A 24 3 B ) XU
PG TRA AL EE
3.2 PP AR

i/ P S EL RO LA - 82 ) v e 0 - 3
DB PEAG 45 RN 34 Frse WRPEIR AL, BR
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Hla 1 Hle ¥y F 1, XU AT #2252
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Tab.3 Acute and chronic risk assessment of pesticide

residues Yixintong tablets

x4 LEMHRI ERAMIKE R ISR
Tab.4 Acute and chronic risk assessment of pesticide

residues in hawthorn leaf extracts

4’5 (No. ) 424 (pesticide ) Hla Hlc
1 Z# R (carbendazim) 0. 086 0. 007
2 g i1 1% thiamethoxam ) 0. 002 2.13x107°
3 Nt BBk (imidacloprid ) 0.012 0. 002
4 FP LA TR R ( diethyl aminoethyl) 0. 001 4.15x107°
5 I HUbK (acetamiprid ) 0.008 2.29x107*
6 LB 7 (methyl thiophanate) 0. 007 6.22x107°
7 SEPI R (isoprocarb ) 0.029 4.97 x107*
8 TR ( dimethomorph ) 0. 009 5.63x10°°
9 £k ( paclobutrazol ) 0.010 1.18 x107°
10 JiE R (myclobutanil ) 0.043 0.009
11 SEIE ( epoxiconazole ) 0.004 1.09 x10~*
12 JRIEREE ( tebuconazole ) 0. 009 0. 002
13 SUREE  flusilazole ) 0.029 0. 002
14 %% ik ( diflubenzuron ) 0. 001 4.34x107°
15 TR ( penconazole ) 0.002 3.59 x1073
16 i ( hexaconazole ) 0.286 0. 006
17 A R ( pyraclostrobin ) 0.071 0.003
18 IEI R ( buprofezin ) 0. 000 3.00x107*
19 FEHEI( chlorpyrifos ) 0.029 4.89 x10~*
20 MiAH; R ( pyridaben ) 0.011 2.75x10~*
21 TTEFH captan) 0.029 0.003
2 =W ( triadimefon ) 0.029 9.09 x10~*
23 = A (triadimenol isomer A) 0,057 0. 002
24 L B (triadimenol isomer B)  0.043 5.66 x10~*
25 WER R ( thifluzamide ) 0.214 0.003
26 PRI ( propiconazol ) 0.002 L75x107*
27 FH /54514 (fenpropathrin ) 0. 005 1.88 x10~*
28 FHE 44T ( cyhalothrin ) 0.010 2.82x107*
29 FURFENE (fenvalerate ) 0. 006 L.32x107*
30 Z Tk B #1 ( difenoconazole ) 0.029 0.013
31 W4 ( azoxystrobin ) 0.011 2.43x107°

Hi'2-(No. ) 42 ( pesticide ) Hla Hlc
1 %18 7 (carbendazim ) 0. 005 5.90 x10~*
2 15 11 1% ( thiamethoxam ) 5.66x107°  2.52x107°
3 sk (imidacloprid ) 0.001 3.97x107*
4 I HL bk ( acetamiprid ) 0. 002 4.37x107°
5 Z&M(paclobutrazol) 424x107*  1.00x107°
6 I (myclobutanil ) 0. 006 0. 002
7 %M (tebuconazole) 0.002 7.56 x10~*
8  JHFFME(epoxiconazole) 0.001 1.76 x107°
9 FA L3712 (methylthiophanate)  3.30 x10™* .09 x107°
10 SEEEME(flusilazole ) 0. 006 4.38 x10~*
11 %% s i ( diflubenzuron ) 4.09x10™*  2.14x107°
12 LM (hexaconazole ) 0.071 0.002
13 T3 pyraclostrobin) 0.014 8.45x107*
14 WEWEFH (buprofezin) 4.30x107°  839x107°
15 FEHEM ( chlorpyrifos ) 0. 005 1.54x10*
16 it (propargite) 6.73x107°  3.88x107°
17 Mkt R (pyridaben ) 0. 003 1.04x10*
18 =Mk ( triadimefon) 0. 002 2.25x107*
19 =g A (triadimenol isomer A) 0. 004 4.37x107*
20 =W B (triadimenol isomer B) 0.003 9.70 x 10>
21 MERKEEE( thifluzamide) 0.043 7.02 x10 7
22 PNFRME( propiconazol ) 424 %107 4.52x107°
23 JRSAREETS (cyhalothrin) 0. 003 8.23x107°
24 SURAGNE(fenvalerate) 3.9x107*  2.03x107°
25 JEREFI B ( difenoconazole ) 0.003 0.002

4 iFiEFNLEIE

ATFFENS 16 it 25 0o B H- B G J50RE L A P 42 B
WIRE i G 262 FhAR 25 1R B K S HEAT I A, AR
WA P 2k 43 #r, 1A I O ok s Ak 2 25
i, 2500 B PR e 26 31 Bl ASRE 200 1130 HR 1Y
AZiER . BB XTI (s 2R E ) W
FEIG KR AL J7 2 A48 WHO HEF 10 16 45 505 (HI
) LA ) US EPA #3219 $E 47 5 3 R 80k (THQ)
HUREMR L (CR) &7 AR R AT HI 3 (145
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