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Research Progress on Residues Limits Standards and Analysis Methods of Banned and
Restricted Pesticides in Herbal Medicines
LIU Jiayue, XU Jun, DONG Fengshou, LIU Xingang, WU Xiaohu, ZHENG Yongquan”

(Institute of Plant Protection, Chinese Academy of Agricultural Sciences, State Key Laboratory for Biology of Plant
Diseases and Insect Pests, Beijing 100193, China)
Abstract: Pesticides play a positive role in controlling Chinese herbal medicine pests and diseases and improving yield
and quality. However, some pesticides cause pollution to Chinese herbal medicine and environment due to high toxicity,
slow metabolism, persistent residue and unscientific use. At present, 61 kinds of pesticides are forbidden to be used in
Chinese herbal medicine, this paper introduces the list of banned and restricted pesticides in Chinese herbal medicine, the
standard of pesticide residue limit and the research progress of residue analysis methods of various banned and restricted
pesticides, in order to provide reference for the control of pesticide residues in Chinese herbal medicine in the future.

Key words: Chinese herbal medicines; banned and restricted pesticides; residue limits standard; residues analytical method

5000 . .
. [3]O ,
. « .
) 61 .
10 1 261 .
97% NG .
2006—2020 )
[2]O N [e]

:2020-07-10
: 2019YFC1604500

1997— o E-mail 1102547853@qq.com
1962— - E-mail zhengyongquan@ippcaas.cn



2 19 5
| 46
20
2019 15 61 @ 1. 2,
1 “l
.DDT. . . 199 2002-06-05
. . N N . 199 2002-06-05
. . . 199 2002-06-05
N N N . . 199 2002-06-05
. . . . . 199.274.322.632.1 2004-06-30
A ) ) A A A 199.1586 2013-10-31
1586.2289 2015-10
17452245 2016-07-01
. . 494 .671.2032 2015-12-31
N 2032 2015-12-31
199.2445 2018-10-01
148 2020-01-01
. 1586.2552 2019-03-26
1586.2289.2552 2019-01-01
2,4- 2445 2023-01-29
2 “
. . . N . . N 194.199.1586.2445 2002-06-05
2552 2019-08-01
1157 2009-10-01
N 2552 2019-08-01
. . 194.1586 2019-11-29
) ¢ ) EP 9.0
( ) USP 42
2.1 70
2.1.1 N 106
( o«
el 18 .
o 3.
3 4 Yy « > =4l
( Y /(mg-kg™) ( p) /(mg-kg™)
1 0.1 0.1
2 . 0.05 0.05
3 N N 0.05 0.05
4 0,p"-DDT . p,p'-DDE . p,p'-DDD 1 1
5 0.5 0.5
6 0.1 0.1
7 - B 3 3
8 0.05 0.05
9 0.05 0.05
10 . . 0.05 0.05
11 0.1 0.1
12 a-BHC.B-BHC.8-BHC 03 0.3




2020 10 3

( )
¢ Y /mg-kg?) ( ) Nmg-kg™)
13 y-BHC 0.6 0.6
14 0.05 0.05
15 0.2 0.2
16 0.1 0.1
17 0.5 0.5
18 0.2 0.2
2.12 »)
. ( ) (
Y 2020 019 WM/T 2—2004¢
o y  « ha 17 p GB 2763—2019
JP 17 20 4 Y2
4, GB2763—2019 . (
4 y IP17 ) A A
[7] Y 4 o
2000
/(mg-kg™) /(mg-kg™) ( ) y
2 0.2 12 0.2
3 0.2 13 0.2 . . 3 << >>2015 [15]
4 02 14 0.2
5 0.2 15 0.2
6 02 16 0.2 22 °
7 0.2 17 0.2 2020 puol
8 02 18 0.2
9 0.2 19 0.2
10 02 20 0.2
. 2020 7 2
2006 ¢ N °
) 734 33
50 000 5 6
[ ” [8]0 .
( 10 ( )
18 180
5
3
5 < Y 10 N N
91
- GB 23200.10—2016
/(mg-kg™)
1 «-BHC.8-BHC .6-BHC 0.2 € > .
2 0,p-DDT .p.p'"-DDE .p.p'-DDD 0.1 488 -
3 0.01 yuel GB 23200.11—2016¢
4 0.01 N N 413
5

0.01 - >>[17]O




4 19 5
N . 4
N N o
6 ( 2020 oy
/(mg-kg™)
1 0.05
2 0.02
3 0.02
4 0.03
5 0.05
6 a- B- o- 0.1
7 44 24 44 44 0.1
8 0.02
9 0.05
10 0.05
1 0.05
12 0.02
13 0.02
14 0.02
15 0.05
16 0.02
17 . 0.02
18 0.05
19 0.05
20 0.05
21 0.02
2 0.02
23 o- s- 0.02
24 3. 0.05
25 0.1
26 0.02
27 0.01
28 0.05
29 a- B- 0.05
30 N . . 0.02
31 o.p"- pp'*- 0.2
32 0.03
33 0.03
4 »2015 19
2341 . . .
4 N
o ¢ »2020 1 2015
“ o
) ! 3 7 £ 92020 o
8 1 2
QuEChERS 3
_ 22 GC-ECD
12 GC-NPD GC-FPD
- GC-ECD
9 . 91 GC-MS/MS
526 LC-MS/MS
GC-MS/MS

UPLC-MS/MS




2020 10

8 « 2020 2341 N (10]
+
QuEChERS +HLB
+
9 ( 92020 2341 - [10]
Gemsms OO EI MRM 34
LC-MS/MS ESI MRM 30
3.1 ) 24
N GPC N
o 13 17
84.6%~115.5%
5 QuEChERS AOAC
[25] <<
o 22020 [0 2341
3.1.1 ”
o QuEChERS
N QuEChERS 081 N [26]
. . QuEChERS —
Cy PSA
90%~118%
R [19-20] 10 )
5 3.1.2
o GC
ECD
o ECD
5 21]
Carb/NH, SPE o
GC-ECD
° ! ° &) GC-ECD
Florisil 10 21
GC-ECD 20 o 5-
PLE o 1281 GC-ECD 72
o DDT
= 66.7% )
25 .
GPC GC-MS/MS



19 5

N

GC-MS/MS 79

0.002 5 mg/kg,

o,p'-DDD
3.2
EUR
N [3 1] o
3.2.1
MIT
N 32]
[33]
5 [34]
QuEChERS
QuEChERS
£
MIPs
322
NPD

MS/MS

[21]

13

1291 GC-MS/MS
32

6 B-

SPE .QuEChERS

4
Cleanert TPH

23

Carb/NH, SPE

GC .

FPD

FPD .
o € 92020 00 2341
GC-NPD GC-FPD . (3]
GC-FPD 64 23
6 5 [36]
GC-FPD 41
HPLC .
. [37) 3
HPLC 4
0.137~1.178 mg/kg.
GC-MS/MS -
LC-MS/MS
Y o [34]
GC-MS/MS 26
. B8  QuEChERS
- UPLC-MS/MS
82
[39]
3.3
3.3.1
SPE . GPC .
QuEChERS ASE .

[40]



2020 10

o ENVI-Carb +C,; .PSA
+
N . [41]
GPC.QuEChERS ASE 3
° 3 GPC
N QuEChERS
N GCB
ASE
5 [42] 1%
QuEChERS 17
332
HPLC- -
- UPLC-MS/MS .
HPLC-
o (3] HPLC-
- 13
0.02~0.5
mg/L N
UPLC-MS/MS
o 14 40
14
GPC Carb/NH, SPE
2 o
34

10,

2,4-

€

70

141

2020

) EP9.0

€

1l GC-MS/MS

[46]

w7 HPLC-MS/MS

0.4 pe/ke.

02020

o

€

o]

GB 2763—2019

GB 2763—2019

o

) USP 42

02020

61



8 19 5
[14] M].
,2010.
. [15] M].
,2015.
[16] )
, . GB 23200.10—2016
’ N N 488
- [S]. ,2016.
[17] . GB23200.11-2016
‘ A A . . 413
© N - [S]. ,2016.
[18] ; , )
° 1. ,2014, 53(9): 666-669; 673.
[19] , . ., . GC-ECD 10
(1] , , , COVID-19 [71. ,2016, 23(10): 4-7; 12.
1. ,2020(4): 613-619. [20] , , , . 5
[2] “ [1. ,2019, 37(4): 23-28.
" : ( [21] , , . - -
(2006—2020 )) [J]. ,
1. - ,2014, 16(4): 676-682. 2019, 10(10): 2929-2936.
B3] , [22] . ., .GC-ECD 20
1. ,2013,33(3): 14-16. 1. ,2019, 5: 532-538.
(4] 0. [23] , ., .ASE-GC-ECD
,2019(24): 12. 25 [J1. ,2014, 32(2):
[5] European Directorate for the Quality of Medicine & Health Care 317-319.
(EDQM). The European pharmacopoeia 9th Edition[M]. Europe, [24] R R .. - -
2017. 17 [J1.
[6] The United States Pharmacopeial Convention. The United States ,2015, 6(3): 893-901.
Pharmacopoeia (USP-42-NF-36)[M]. The United States. 2019. [25] Association of Official Analytical Chemists (AOAC). AOAC
[7] Japanese Pharmacopoeia Commission. The Japanese Pharma- 2007.01. Pesticide residues in foods by acetonitrile extraction and
copoeia 17th Edition[M]. Japan, 2016. partitioning with magnesium sulfate gas chromatography/mass
(8] > > spectrometry and liquid chromatography/tandem mass spectrome-
[J1. , 2019, 46(19): try[S]. Maryland: AOAC International Press, 2007.
104-105; 118. [26] . [D].
[9] Ministry of Food and Drug Safety (MFDS). The Korean Pharma- ,2018.
copoeia 10th Edition[M]. Korea, 2012. [27] s s s
[10] M]. IR ,2019, 26(8): 71-75.
, 2020. [28] R , , .GC 72
[11] . WM/T 2—2004 1. ,2016, 27(36): 5147-5150.
[S]. , ,2004. [29] , s , . QuEchERS
[12] R 34 1.
, . GB 2763—2019 ,2019, 44(23): 5094-5101.
[S]. : ,2019. [30] HARRISON V, MACKENZIE R S. Anxiety and depression follow-
[13] [M]. ing cumulative low-level exposure to organophosphate pesticides
,2000. ( 35 )



2020 10 35
(3] , , , 1. ,2012,39(23): 6256-6258.
[ , 2007, 46(7): 479-483. [12] , . . .
(4] , . [J]. [7. , 1996, 17(1): 27-30.
,2013, 52(23): 5749-5751. [13] , , ,
(3] = ; .- \ 1. ,
(1. L2012, 51(2): 127-129, 152. 1996, 15(3): 102-106.
(6] ; ; , [14] , , . 1.
[9]. ,2018, 37(5): 15-18. , 2008, 36(10): 1440-1442.
[7] , , , [15] . NY/T 395-2012
[J]. , 2014(8): 206-208, 213. ( )SI.
[8] , , , ,2012.
(1. ,2013, 34(6): 83-88. [16] , , . }
[9] PAREJA L, PEREZ-PARADA A, AGTIERA A, et al. Photolytic (1. ,2020, 19(2): 45-48.
and photocatalytic degradation of quinclorac in ultrapure and paddy [17] s R .. -
field water: identification of transformation products and pathways [1]. , 2019, 52(7):
[J]. Chemosphere, 2012, 87(8): 838-844. 75-82.
[10] ) [J1. , [18] , , )
2012, 21(2):48-51. [J]. ,2013(21): 149-150.
[11] , , . - ( )
( 8 ) [40] , , .. -
[J]. Environmental Research, 2016, 151: 528-536. [J]. ,2011, 31(12):
[31] , . , 2266-2272.
[7. ,2019,21(10): 168-172. [41]
(32] ; , . - [D]. : ,2011.
[I1. , [42] , , , . QuEChERS- -
2019, 38(4): 417-422. 17 [n.
[33] , ; ,2016, 35(1): 56-60.
[1. ,2018,43(11): 2333-2338. [43] , , .. - -
[34] , , , .GC-MS/MS 13 [J]. ,2010, 32
[J]. ,2019, 39(8): 1463-1482. (3): 454-459.
[35] [44] , , , GPC-SPE-UPLC-MS/MS
[D]. : ,2015. 1. , 2017, 20(12):
[36] . , . 41 7. 2165-2168; 2172.
,2012, 23(15): 1421-1423. [45] , , , .GC-MS/MS N N
[37] , , s - 69 [9]. ,2019, 30(20):
HPLC (1. , 2009, 67(20): 2385-2389. 2829-2834.
[38] , , , . QuEChERS- - [46] , , ,
82 [7. ,2020(4): 9. ,2007(3): 280-284.
1-15. [47]
[39] , , , [D]. ,2019.

. , 2018, 20(4): 432-436.



