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Research progress on pesticide residues and risk assessment in
Astragalus membranaceus
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ABSTRACT: Astragalus membranaceus, as a traditional Chinese medicine used for both medicinal and food
purposes, is a major raw material for traditional Chinese medicine treatment and food processing. In recent years, with
the development of society and the enhancement of people’s awareness of health care, the demand for Astragalus
membranaceus has shown a growing trend, and it is difficult to meet the market demand by relying only on the wild
Astragalus membranaceus resources, therefore, the main source of Astragalus membranaceus is artificial cultivation. In
the process of planting, due to the irrational use of pesticides, the phenomenon of pesticide residues in Chinese
medicinal materials often occurs. This paper provided an overview of pesticide registrations, pesticide residues in
Astragalus membranaceus, domestic limit standards, risk assessment, and pesticide residue detection sample
pretreatment techniques, and maked recommendations, so as to provide reference for the government to formulate
relevant Astragalus membranaceus pesticide residue policies and standards, so as to contribute to the enhancement of
the quality and safety of Astragalus membranaceus and the development of Astragalus membranaceus industry.
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Table 1 Basic information of pesticide registration of Astragalus membranaceusin China

R #FR HioHEA FE] 2285 bk Jiti FH vk BIA % 4 A PR
T 26 el AT {lis 5§55 IR 15~20 mL/Hi
iy 24k AT 3 13 FLF AW A A HRAELE T 400~600 mL/HT
AL 8 AR A& B RE 355 HpF et 20~30 g/Rf
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Table 2 Detection of pesticide residues in Astragalus membranaceus by different detection techniques
Rl A ol 28 S B 2l R R iR e R Sk
/(ug/kg) /(ug/kg) [(ng/kg)
GC-MS/MS 100 Fivf HLBEA 245 ND - - 5~10 [24]
GC-MS/MS 6 Fhfe 2y ND 3 10 [25]
GC-MS/MS
LC-MS/MS SR TRERRME -4 CUGICGoh  Lomsms U8
(20~100)
GC-MS/MS 19 Fp2E FAc 24 R S p <20 10~50 [26]
GC-MS 21 Fhifezy a-fift 0.3~1.5 0.2~10.6 10 [27]
GC-MS 16 Flifezy ‘F%Tifiﬁﬁ 11~13 1~11 2~35 [20]
Y=7NTNTN
GC-MS/MS 69 P2y AWk, FBHNE 17.1~117.4 0.5~4 1.7~13.3 [23]
HPLC-MS/MS 25 A ML A HUR ND 2~120 [28]
GC-ECD 8 P LA 7-666., 0666, 29 0.4~4 - 21]
o’p’-DDT
GC-Q-TOF/MS 27 R R ND 2.2~23.9 - [29]
GC-ECD 9 Fh B LA FAVAVANE K"V <E- % 1~50 0.061~0.175 - [30]
GC-ECD BRI ND 5 50 [31]
GC-FPD 41 Ff ML A 24 ND 0.9~22.5 3~75 [32]
UPLC-MS/MS 25 AIA ML AR ) ND - 0.2~25 2~120 [33]
LC 4 FEHLAARZ ND 1.2x10711~5.3x107° - [34]
o-Gift . XHEEEE . H
GC-MS/MS 42 ffe 24 HEXT B . BRI 8~403 2~10 5~30 [35]

SURHBR | RURIEER

TR ND R KK -FR k%A #4E; GC (gas chromatography)Zé /s A {6143, LC (liquid chromatography)2é s iAH (6%
LC-MS/MS (liquid chromatography-tandem mass spectrometry)Ze/~ A (6% - B B B4, GC-MS/MS (gas chromatography-tandem mass
spectrometry) e/~ SAH ik - BE %%, GC-ECD (gas chromatography electron capture detector)3ésn /S AH ik - 53 6 L Tl oA g v
GC-FPD (gas chromatography flame photometric detector)3é 7~ A {6135 - Ef B¢ I 6 A I 5 5 o
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P8 EE AR 24 58 BA R 2o AR b O 2 A IR T Rk
RN BT ) 2R, B R S 4R AR 255 BR A A o
PRIXE, A b i A PR A2 bR 2 A 25 0 v T4 B Aty
A 2555 B MR An BT VR B () OB, DR A o T A 3R AR S
A2 % B A I rh B A2 R A3 . B R ARE AL ET ALy
DA BE R R I 25 5 00 R v B . B e
A& 25 5% B AT E O G R AL B ik 32 A AR A B0
(solid-phase extraction, SPE) . i Ilfi %L i {4 2E B (supercritical
fluid extraction, SFE)#1 QUEChERS %,

3.1 [EEZEEUE

15 K A5 MO 2 M) TR A o 3 5 R RS R 0 ) [ A
BRI T BTy sl L B d S 50 18 T4 s i) — o7
o O A IR R, SEIMELE, &G, AT
R 8 BURE 11 B A 5 AL S 0 R RAEPTRI
A SRR R 6 RH A8 BBORE A A (33 R IR B 25
BHESL TIE R 19 MAS IR ROREIN Jr ik, A2RER

B, O EETE 0.003~0.200 pg/mL HVE L BN LR
R, A8 Bk T8 61.9%~115.1%, A8 % 5 M i 25 76
1.0%~9.6% 2 8], 5t B [ A0 26 BU2 7E PR UE LSRR 1 R
ARSI AL 2 FE v AR AR 20 5% BR N 1 750K o
3.2 BIRFRAEZER

FER I SR 3 A A TBURE A1) FH R I 53 3 AR A o 26 U0 o
TP DT A i 2 2 AR it 43 B SR i R . I S
PAREE TR IO FH 5 R T VRORE 2 B3 v A o ol FH A MLV 70075
IR, 125 R 1k, AR TR AT A 2 A A
PR Rl 25 )32 i R AR I LA . 2Rk 25
R SR AR RERR ST TR 12 A HLEAR 2 H R
D58, RN RALE 74.0%~104.7%, FXHRAER 2
TE 0.75%~5.7%22 18], JrikvEae RAF, WLUARZESSh 2t
Jo S A I RD ah H fAE H
3.3 QuEChERS %

DL 3 (quick) . fA] {# (easy) . £ ¥ (cheap) . A %X
(effective) ., Tit FH (rugged) & ‘¢ 4= (safe) 44 i QUEChERS J5
KBGO YR AR R AT k. 5
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200 mg {RA AL B RN E . % kA G B 42 Pl 2y
Bk B EA TR
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FHZG 2 A E ST Y, [ AR T R AR 2Bk R
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R 2R RFR B ) o (AR N RAL AN 25 ) (T FR (rh
[ 24 ) YA WM/T2—2004 {245 FHREY R il 70 o 28 SR
FEMARAE ), DAL — S P (10 T8 b 7™ X 1 b s o

GB 2763—2021 ZFE R AR . BRI HIEEE
PR AN T AR (e 2% D1 2 R ) B A - GE— B A P
2 K% B8 PR B (maximum residue limit, MRL) 58 il 4 [
FHRMEPS BB Soiifg GB 2763—-2021 HhxtHile . A2
oM EW R ZIM P 56 PR 25 MRL A T i —
BN IE, ISR, Bk, ¥R BRI hR %
i GB 2763—2021 HX 24 A — e 19 43 PR 251
MRL #f7, FAREEME 3 B, (PEZGH) RHER
2l it WA L) 2 ) R % 0 A {2 B3 2 3 [ A L A0UA G
7o 7£2010 bt (P EZGIL) o, FRRTE P A LEARE
ONZS7S . T . AR LR MRL 1T RLE o FEfmBT
AT 2020 ML (HREIZGIL) HOpE TAEZIM KA | 33
Pl AR P A 25 i B & b o, HIR(E Bk 4 iR,
WM/T2—2004 J& /A N RSEATE R R A, 2%
] 24 FR R 9 T ) 700 7 ok A0 28 55 52 5 4% 2 v (1 B I i
WEZ—o ZARERNLE T2 A ERE . R . I .
il 4 g 25 5% B A R s AR v, e oSoSOS L TR T
FAMEHAER MRL 5 0.1 mg/kg, ¥ ERHEK MRL K
0.02 mg/kgo BLAL, b7 AR 8 24 H A S i 0t X o
rhe 2 % R BT R, A0 BA R VT AR AR fe R 2 B
2343 )k ) B 2 IR A B AL bk 2 % R P A
THUE, HAH O AREE BRI 5 iR, 5 EPNA,
] 56 T 1A 2 0k B BR ARV A B W AN SE 3, BB
RZGFAB LD, I 7 5e 630 1 B FE AR 205k B A
RRZNAREG .

#3 GB2763—2021 FETHAEYPRARAKBIRENIE

Table 3 Regulations on maximum residue limits of pesticides in
medicinal plants in GB 2763—2021

K H TR Bk PR
REEH #/(mg/kg)

M. RIFIE ., RRAU . TRTAM . IREE.
FBRAEE . ARG . BEARE . PRWEME . PR
FAUTRIH 6 . SABKER TG . SP BRI | 0.01
ARHU L RRARER . A . RO M
B . VAR . BROER . SRR
CEBE . NERRMEEE . TR AR, TR
HIE A . s, =Sl TR
JEORTRRE | SRR ARAREE . BPE. SORIRE
FERE . KEEPR, ZHUREEIRE . RN, A 0.05
YE. CTWETPERE . CBRA U HOK

0.02

&4 2020 fRPEHEXT MG 33 HEARGNE
Table 4 Provisions of the 2020 edition of the Chinese pharmacopoeia
on 33 kinds of banned pesticides in Chinese herbal medicines

VI EITUES e 25 2 Bk T KB B BR 4t /(mg/kg)
FH et 0.05
FH LX) B s 0.02
POR TNz 0.02
AU 0.03
e 0.05
AR 0.02
i R 0.02
e 0.02
s 75 0.05
AL IR 0.02
FE T 0.02
ST 0.02
FH L S A0 0.02
PA W 1 0.02
K LR 0.02
TR B 0.05
T M1 ol 0.03
LB A 0.03
A 0.01
VAVAVA 0.10
T I 0.10
- IR 0.05
G il 0.05
XN i 0.20
vy 0.05
E 0.05
TR P I 2 JHe AT 0.05
FR it e 0.05
= SR, BNED 0.05
RILH IR R 0.10
FRFLIEmp A G 0.02
R A HK 0.02
S I3 T gk 0.05
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[l 40 O T BB o 2 A R B B PR it R DA [ 2 i
Ho FR A A 2 BR R IR AR UE D T, H LA CERINZ L)
(EEZi) (BeEZyi) CRFEZ) (HAZM) 5,
(HRPNZ5 8 ) (European Pharmacopoeia, EP8.0)#il { 3¢ [# 2}
ML) (United States Pharmacopeia, UPS38)J& H Rttt L A2l
WA 2 5% B IR B 22 AR ED), il TS AP . A
HLEFNEL5R H 4G RIS SE A6 N 1 70 T3 105 Fife 25 5% 23 1
RBR G ARIE; CHAZ L) i gl 2E 25 MRS 58 3%, 3
SR ET IS NA G B SRy R I RS VAVAWAN DF a3
HPR R 0.2 mg/kg; T B2 R A 14 € i = 2 3 ) A
ERIZGL) X 500 ZAh 2 A Y SRR iR T e, 7E
W E K 2 b LB SR, XA 2R BR Ry il e A —
ESHZEL, CRELZML) Xt T rh2ibt e 25k B IR E AL
FERARTRIRE, [OREA PR R RBRE A 0.05 mgke, H
fliAe 25 BRI A 0.5 mg/kg 5% 1.0 mg/kg.

5 BRPRGKBNEFHEOMTER
SRSV 2 8 6t A4S T4 i 6 5 0 % 1A L

A LBk T REAY ™ B RAE A A RRF A0, UK PEAG
HRFEARYE, RERS AN . AR R R SRR LS
)RR, R PR 2G5 B KU A SRR R
ARG PEA R 32, o 8 P R 12 XU TV AR e e £ XS AV v
DA P S5 e BRI A8 A A 20 11 2 RS o 81 G £
5 5 I S A A% o ) R e TR e Bk el 4 B R AT R
ERARB AL, S5 R RY:LYH 10%5H0E K 51
R 1.5%0Fk R FK LRI R LT 1 Wk, eaxli
BN 21 d, ANEnf— B AR AURE (AR AR o 1=
YRR . BT ATE. HIH. &A% 9 M E R 2
P 15 FhA HLBEZS AR 240 UEA T Sk RO Ik s B XU AT,
BRI 2SR XS PP 25 R A AT e 2 a A, (H
M2 & RIE R 250 0 12, $anh 2 e 5 SRR fin
o, G2 b R A, TR R M R
XSRS T ARG 5 RS HURI A A 24 5% B3 A TS
) TR R KU P, 3 2 T A 2 BRURE 1 A e e e 1 XL
B DAL 7E LB R Y AE AT ez Y LN, (AR L3 K
VhavERE & RS B A 4 f%, FTEE L S ik
NHBE AR 255 B R (2 A TEE L
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Table 5 Other local standards on the maximum residue limits of pesticides in Astragalus membranaceus standard provisions

H 7 bR 4 B bR S o7 BRI TR KAk B R/ (mg/kg)
i bR B DBS62/008—2021 TR DA R b2 TEPRIIAF S GB 2763—2021 K [E FHUE
B AMTITRE N DBS61/0023—2022 Bepis TAEMERER B2y NG GB 2763—2021 X 2L KBS HLE
b E e bR DBS63/00015—2021 HilE DAEMEST RS BARRLAF 5 GB 2763—2021 FHCHLE

B eI AR E T 2Rt
b B AT E Tl AR
HFIARAS T B

DBS23/007—2019
DBS23/006—2019

DB61/T 1004—2015

HHLH T T/NAIA 0204—2023

TN EE LM o i S5 bR T/CACM 1329.2—2020

TEALE I 2

e B 22

MApIT AR DA 5 2> NSNS <0.2, THHE<0.2, MEEEE<1
HJp AR DA R 54
e P 48 o R AR W B R

ANAN<0.2, HHEE<0.2,
NAFA (e N R ILRIEZG 8 ) A SEHE

el . FOREXT BB . X BRBE . A BRI
FNINS TG . ARHUK, BRTEE . LI
BRI R | b UG BE | BiLemt . WRREDE
TRIERE . RFTBIRE . AERE  MORRERE . PRl
B, HIFERE . HUESANBE. NBE. T AL
TR, KL, AMeRE ., KMEBERE . BT,
TR . SRURMWERE . BLEREE. TP AR
TR, AEA

S AVAVA (S AVAVANY A VAVANE LV AVAVAR: /AN
PNANZHN <02, KU (pp - pp*-i
T op-iMiE . pp’-IHIGHZ <02, U5

HH<0.1

l e

6 B #

AR R E LR 22—, T
Z 2R R 2k, B RO . R, #0
HER =R S, BEE R E O R TRA

e, T B X DL B A R FFEEE, BE P AR 25k
B IR 32 5T, BTG AR R 20 At o L 8 R SR T A A
Mo SR, FURT IR TE B R IC R R 2GR 2R AT R B,
AR5 B FREAR R AR B 583, BB T AR 25k B Rl 5
FETE, BIRRZHARZGHIRE I & B VA, (EARAR
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