5 1e PR 25 7% B AR I 77 iR B 5 R XL T A

EAM, K, B8, T4, TR, B2, A4, FEE (L Wiraan s e, FE L s
05y B2 A T S50, O 310052 2. o £ S 25 e BFAE B L I 102629)

WE:BHH ZiAT(CBIB RZratif B P RIRKKGRE) AL TR F ARG R Z AR AT X%,
Fik 2t GB 2763 % Hih(F) 4935 AF AT ARIL , SFARIE B4R N, #4 52 Bh S5 AL 35 A7 A vk 9T BA vib sk obk o Mk 1) e A AR e, SRR
M B RANE - KT (UPLC-MS/MS) 7 sk, A2 AR EAREHAT & PR T 7 R Fhie, R 4 A RHEAE
1~50ng-mL™' M&M2ZBIF, A EZHHH 0999, FHwikEh 77.9% ~95.5% , 48 s+ 47 f 4 £ (RSD) #
1.7% ~6.8% ;%5 FAf b ¥ thdl th 2 60% 46 th F 3% 69 R 25 Aok kb A B B R K89 hmb ok (1 mg - kg ™' ) , B R KA
i GB 2763 A MR KRR GIRE ., KA P P RE KGN R4F R gt b iiny 4 AR FRZALG 1204 e 34734, 45
RN A KT 1, A4 3 MR REE DT 1,3 A R A AUl 3T B b R ok Fevg BL T B AT 4%
P, B8 TP TSI ok Rk BE A B 3 MNEARIR EAREMRATHAL, A T TR EAF AT R R L SR,
NTFREA AL ET RBGEA B EEAZTREL,

K P16 ;GB 2763 5 IR B AT s RIe 3R 4 ;A7 3540, R B KR B
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Study on Detection Methods and Risk Assessment of Pesticide Residues in Chrysanthemi Flos

TAN Chunmei', XIAO Qi', DONG Ting', WANG Juan', WANG Juanjuan', WANG Ying’, JIN Hongyu®,
FANG Cuifengl " (1. NMPA Key Laboratory for Quality Evaluation of Traditional Chinese Medicine ( Traditional Chinese Patent
Medicine) , Zhejiang Institute for Food and Drug Control, Hangzhou 310052, China; 2. National Institutes for Food and Drug Control,
Beijing 102629, China)

ABSTRACT: OBJECTIVE To establish a method for the transformation of some commonly used pesticide limit standards in Chry-
santhemi Flos based on ‘ GB 2763 National Food Safety Standard-Maximum Residue Limits for Pesticides in Food’. METHODS The
indexes of Chrysanthemi Flos (dry) in GB 2763 were sorted out, and the quasi-transformation pesticides were determined as
pymetrozine, imidacloprid, boscalid and fluazinam according to the transformation principle. The UPLC-MS/MS method was used to
establish the transformation method of Chrysanthemi Flos, and the methodological verification was carried out. RESULTS  The four
pesticides had good linear relationship in the range of 1 —50 ng - mL ™", the correlation coefficients were 0. 999 9, the average recovery
was 77.9% —95.5% , and the RSD was 1. 7% —6.8%. The overall detection rate of the samples was 60% , and the pesticide with
the highest detection rate was imidacloprid. The maximum detectable amount was 1 mg + kg ™' (imidacloprid) , and the results did not
exceed the maximum residue limit specified in GB 2763. The risk assessment system of pesticide residues in traditional Chinese
medicine was used to evaluate the chronic risk of the four pesticide limit values to be transformed. The results showed that the chronic
risk of fluazinam was greater than 1, and the chronic risk quotients of the other three pesticides were less than 1. Therefore, fluazinam
is not converted temporarily, and only pymetrozine, imidacloprid and boscalid are converted. CONCLUSION The three limit stand-
ards of pymetrozine, imidacloprid and boscalid in Chrysanthemi Flos were transformed. The established limit standard transformation
method is simple and accurate, which is of great significance for standardizing the use of pesticides and medicinal safety in the process
of chrysanthemum planting.

KEY WORDS: Chrysanthemi Flos; GB 2763 ; limit standard; risk assessment; standard transformation; pesticide residue
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(RS20247006-110) ;2024 42 (71524 o 63 TS RAEVE B (2024701 ) 5 VL4 B 05124 £ 35 R G £ 88 0F %25 £ 10
AL PR ) 6 B JL 0 i £ AR I AR50 F B (2021€02019)
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A6 R 5 B ) 26 ( Chrysanthemum morifolium
Ramat) (1) T4 3K R AE 7, BA BOXE 34, F T B
H i R r Zh L, T XJECR , Sk 12 4%,
H ok, AR H S8, i )8 T 25 i [ I8
aAf . SRR S TR RS 2R R
TSN P B 23 A A AR I 55 1 i e R, B
A BE TR PUEAL B IMLE B BBt Mg 55 2
Rz N P TR R R R 2 AU, T g SR
AR, HAG A6 T8 R R AR 2 AL b oA Rk 1
1B Hy 5 18 b REDE - 39 SR ey, R T A A A
TR Gy AR DR T RR A R HG A i O A AR
B0 R 2 PR TR 55 , i ol A 24 iE AT B
W TR T U 4 6 A 2 6 R O kAT
F, e B A0 38 658 v 1) Ay W SR JBKC | bt e obke | b, s
TEPATE 7T R 2 A R AT R B e K R
TSGR S, BRWE DK | bk o mbk S nbk mee ik 77 1 A 6% 1
AR 2GS0, AR Ry 35 A6 R Bl AT AR 24
HY TR B3O6F AR 24 1 B 0 i BE A 205 RO T
it , B o th B 285l T 25 AR 25 S5 1 00, 45
FAE R e A ok TR e R

(i E 2 51) 2020 4R R T AR 28 25 4 AR
F AR AR 24— BB HESE SR (H R BT 0] 2 R Fh i
iR R E AR 25 5k B BCE R A T H A SOk
[8-11 J 438 , 246 rhrutk Hoobk bk of 1 45 AR 24546
R, [ DR FiT X 2 48 101 T A 24
HEAT IS e B, At R I 40% 110 Z2 T R (it
Hub  IE DK | bk e P PR U R T A Y PR A
P R L E By R RR B AR HE A T . AN B
FELASAE T TERS G2, MCHE v 6 £ o 24 it AL W5
BT A CGB 2763 £ il % 4 [F AR HE B i R
A2 5 ROBR BR R ) oy 24 5 i B S A o A Ak R
A GB 2763t HLE 45 L R AR B R A (A
AT R e S AL T AR 2598 b, B SL AR HE
P PR R SO AH 335 R I 33 ( UPLC-MS/MS ) A6l
TiE R ZHE U it AT 5 S XU DA, 02540
FE AL R FHAR 24 1 R AR SRR R ARSI 5 5 o

1 FREURGERRFLEENTHE

GB 2763-2021 HALSE T £ 45 45 A€ B & A1 b
(4 2y e 5k B R (MRL) 4G 78 (1) J& T2
Fikey, o 25 L) 2020 4R hit— 358 o B E 45 4E T
9 ~ LT AERIF I HER M, BT 80+, 50 2605
i+, GB 2763-2021 J GB 2763-2021.1 % 4¢
(fF) FIBGAE () 424 MRLs JLRMLE T 6 Mk

T E 2GRk 2024 4 8 H 57 59 4 16 1]

2519 MRL, Horp g 48 (1) i 5 B, 2350 O Atk H ek
(imidacloprid ) | 3 B¢ % ( fluazinam ) | H: X % 2%
(validamycin) | g Ht B8 ( thiamethoxam ) . Rl 47
( pymetrozine ) F1 Bg [k # % ( boscalid ) , W, 3% 1, M
VAT, 3546 () 170 PR S 1 o mik F i 20 35 K T2
FECEE)  ATRES TS 4646 (1) i T K o ik,
P FR AL G WA G . 1% 6 METR A 3 e
ICTEBGAEINT , £ AR 25 I BR 1 22 BRAK , S AR Al iy
SR FIDLRE A o Ak SR Xk A A () B
MRL 4754k, b1 3 X % A i 22 O AIG, A
YAl BAUFAL AR Z g 4 4

F1 HhHmrARGRERE(MRL) 774 XA 0K 555
LA
Tab. 1

Maximum pesticide residue limit ( MRL) standard in

Chrysanthemi Flos and the pesticide registration summary

MRL of fresh MRL of dry
No.  Pesticide Chrysanthemi Flos ~ Chrysanthemi Flos  Registration ~ HQc
/mg + kg ! /mg + kg !
1 Imidacloprid 1 registered 0.03
2 Fluazinam 5 15 - 1.32
3 Validamycin 1 registered  0.02
4 Thiamethoxam 2 - - -
5 Pymetrozine 0.1 0.1 registered 0.003
6 Boscalid 5 30 - 0. 66

1 HQe — 18 M KUK .

Note : HQc — chronic risk quotient.

2 KA ENBIRAEFEER
2.1 L&At

LC-MS 8050 74 = T PU A% FT ¥ AH €035 52 335 1%
AL A H s 55 B IR (EST) , HAR B HA W 5 20 #r
K- (XPE205 7Y, %+ Mettler 24 F)) ;42 H s34 s
(AH-30 A, FRHMUAA RA A 5 iefe 25 AL (R215
1 F—+ BUCHI A #] ) 5 Milli-Q advantage A10 #8 4l
JKAX (& Millipore 237 ) 5 5 2 URA IR AR O L
(1&[E Eppendorf 22 #]) o PIEA, . S H R 1Y
SRkl B R B O 03 i 35 PR 25 TR AR U TR
(100 mg - L™" it-5- 2y S142905 , i /R 3ERLH A B2
A)) s S AERE AL 52 it CELAE T8 FEE RS i) o
2.2 LB
2.2.1 XSRS OBA XTI
il 28 R R 25T A X I W 1 mL, B 20 mL
W, O NEMmBRZE 20 3257, iR, @48 [
VTR A B Y B o, [ R ot V5 VR ) )
Tr A B B I AR . BE TR & % HRVA TR
PRy 5 < G BB AT HR At A VL, T B VR BE 2 Ry
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50.20.10.5.2.1 ng « mL ™" [ IR £ X6 B A
2.2.2 MmO RR S g, K
WHRE  INEALEN 1 g, FEHL, FMA ZNE 50 mlL, 515
RAFE 2 min (553 AE T 12 000 ¢+ min '), B
(4000 r » min ") S E LI, DORE TN Z 550 mL,
SIHALRR T min, B, 5 I P UER I BT, D8
WAF 29051, 5% e FHINER 1 mL %5, FHH 2 6
MR 10.0 mL, 3257, BI15,

2.2.3 IETE @ﬁgﬁ%ﬁ:;lﬁnetex Ci (2.1 mm x
10 em, 1.7 pm) 5 DUAFR 23 %0 0. 1% W R V8 W (&%
5 mmol - L™ HIR4L) i shal A, IARLS 4 95%
RS (75 5 mmol - L™ HI R AABU41410. 1%
HIR) i shAH B, 46 EEBEE (0 ~ 1 min, 70% A;
1 ~12 min,70% A—0% A ;12 ~ 14 min,0% A) ; i ¥

(CE) 2B 2. Jyfd ik Il R 8505, AT AR 4 £
B I ] 3 B M 25 A< 24

2.3 FEERIE

2.3.1 LR KHRFERR 4 Mpfgife
1~50ng-mL_1 W EHRTFWHZLMEXR
(r=0.999 9), LIMEME L2003 AWM BE1E A Ty
PG B (M F 2 10 FRR IR B 1 ol v e
B o ik BB R 5 F 0. 001 mg - kg™, i BEBR
70.000 1 ~0.004 mg - kg ™", YJREWE £ A 25 5% B8 4y
PR 45 R IR 3,

R2 HT4HRAFERN S K
Tab.2 Detection parameters of MS for four preticide in Chry-

santhemi Flos

y‘:’ 0.3 mL * min -1 , 1;}5?5[1 40 °C R No. Pesticide Quantitative CElL Qualitative CE2
Eﬁ:ijg%’fﬁ,:; [JZEIEH&H%H@‘QE&“?&{S{*@W]U ;%% ion pairs(m/z) /eV ion pairs(m/z) /eV

X T . 1 pymetrozine 217.9>105.1 40 217.9>78.0 59

TR HL 5 (EST) B 1R AR H 3% 2 R IE B 1/ 2 imidacloprid  256.0>209.1 23 256 5175. 1 28

BT UBERBGN, W SRR O el oo % w3

N . N 4 fluazinam 463.0 >41.59 -28 463 >397.9 -24

(MRM) , A5 W0 B IRk ) S 00 2 %o A 42 Pl s

R3I HUFAHRGNEE AEREEZER

Tab.3 The linearity, LODs and LOQs of four preticides in Chrysanthemi Flos

Pesticide Linear range/ng + mL ~! Regression equation r LOQ/mg + kg ! LOD/mg + kg !

Pymetrozine 1.002 0 -50. 099 3 Y =14 231.3X +2 557. 15 0.999 9 0. 004 0. 001

Imidacloprid 1.004 0 -50. 199 4 Y =10 144.3X +1 532.10 0.999 9 0. 000 7 0. 000 2

Boscalid 0.998 0 —49.899 3 Y =7 033.85X +2 230.70 0.999 9 0. 004 0. 001

Fluazinam 0.992 0 -49. 600 6 Y =10274.3X +2 475.68 0.999 9 0.000 1 0. 000 03

2.3.2  EEMEMEICRIRE B 2K R HUFIHRANEZURR BRERBER %

5 g KRR, —20 12 7, B 100 mL I 2 )5 H 3
B, 4 BRSO AR A A E R
(1 pg - mL_l)%O.S mL 3 /3 (EKF) 0.2 mL 6
Gy (KSR A M) 0.1 mL 3 4 (R/KE) , F
TR R R 45 1 AR ] et 0 At v T
THAA RIS R R A X B v fi 22 ( RSD) 1, 26 76 11K
LR (10,20 .50 ng - mL™") - IR AE 70% ~
100% , H. RSD {H/NT- 8% , 45 SR W3 4, 455320
B A2 B AERE it 6 I 0 A5 [ A R AT 1 LA
T AR 24 58 BRI 23K

3 EmNEHELS

ASBIEFE 3 I T L P 2 A b i R 3
52 HILRE i, R PREL A T I A0 Bl R M, R
AL 5 ¥R X A AE R 4 BhA 2 E AT I E , 4R
WS,
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Tab.4  Results of repeatability test and recovery test of four

preticides in Chrysanthemi Flos. %

Low level of ~ Middle level of recovery/ High level of

Pesticide recovery(n =3) Repeatability (n =6) recovery(n =3)
Average  RSD Average RSD  Average RSD

Pymetrozine 82.4 2.0 76.5 7.2 76. 1 7.4
Imidacloprid 9.9 2.8 93.1 1.5 9.8 0.4
Boscalid 94.3 2.4 93.1 4.4 96.9 1.9
Fluazinam 95.6 0.8 95.1 2.2 96.0 1.2

4 BIERZGH KU ITAE

(b E 25 1) 2020 AF Rl PY#B “9302 Hh 254 3 5k
Bt PR 2 i S U0 P 4 1 ] AR A 24 68
P R UORE TR 2 2 T s v A A D 3 [ 24 i
M {EL T AR 3 [ AR 25 B e 0L, 25 & AT 50
FEUA 24 et b i S W D R e A Rk = AN i I
WOUE o WOEEAT GB 2763 4546 £ by o ) 25 44

Hh E 2770 5 2024 4 8 H 5 59 5 16 1)
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Tab.5 Statistics of determination results of four pesticides in

52 batches of Chrysanthemi Flos

MRL Detection range  Detection rate  Over-limit
No. Pesticide
/mg + kg ! /mg + kg ! /% rate/ %
1 Pymetrozine 0.1 0.001 -0.01 9.6 0
2 Imidacloprid 2 0.0009 -1 61.5 0
3 Boscalid 30 - 0 0
4 Fluazinam 15 0.001 -0. 003 9.6 0

PR P, 542 HE v 245 off P o R 3 0 12 45 4
PEATPPAR o 3 SCHR [ 12 ] Hiai i w2 vh A 24 %
RS PPAL 7 1%, SR B PG AR, P AR R UL A ) 4
TEH 4 A 25 B bR o 48 P XUBE R A T IE A, XU
R AT ~2,
EXPc = (EF x Ed xI x MRL) /(AT x bw) x PF
A (1)

HQc = EXPc x 100/ ADI w(2)

A1 EXPe S8 M R S AR R, ALl
mg - kg™ bw + d ' EF O IR S R, DL 4E 90 d
T Ed h— M BB AERR , L) 20 4315 AT N F34 %
I REL, LA 365 R/AE xT70 151 P35 H g g i,
BNy kg - d T AREC AP E 2 ) 2020 AT RHLAE 44
BV R 2 iR 7.5 g3 MRL 3§ 46 h iz 245 1)
B K HR B B AR, 007 K mg - kg™ bw AP BT
iR kg, DL 60 kg 115 PF{ECH AR 25 i T+,
R 2454 vh 245 T 2o 8 e DA SR 30 28 57 it 1 e
R, MFRAGMEFA S, 7EARR N T r=UF Hom T
R F- 22 B4 K, W3 1 RUBS: fe KAk 2% 18, A 98 b
PF {HIEN 1,

AR 2 W, HQe Sy KUK T, BIVIE 1 5 5 i
fat R SELAY LA, PR L — 3 2 4 R BULIIEM EL X
K5 ADT g4 H RiFBEA R, 08 mg « kg™ bw, &
% GB 2763 Hrifi A 25 S HLE 5100 Ry & 41+,
Fon B H 28 SO P B AR 2 ) A K
THERE S (SRR B 1% , IEUE
Z:2 ([ 2 L) 2020 AR i DU <9302 rh 2 Ak
BA Y PR ) S e T D 0]k 2 B ] e i e
THH.

I A A A e 4 B2 MRL {E 11
HQc, 453 3% 1, — Mk, HQe KF 1, KA
A% s HQe /N 1 KU 252 . 45 R & BH, e
Jiz i HQe KT 1, H4y 3 A 251 HQe KT 1,
TR e B AR Ak, ST W e T bt ek A e R T
Jie EA TR A

TR 27 s 2024 1 8 J155 59 0 16 11

5 BIRERNIA

0 3= 44 A T R XU, DAy % X A6 I 77 9 1
by I R o A PR 56 UE ), AR Al © 8L E 1Y B AR
VP2 T S e 24 7l 2 R R 4 R
A PR B FR AN TS5 T 10% B2 i MG A
T [ [ 2 bR BRR R OR T 10% 19, B AN T 5%
o, AE 1 [ K 24 W JRy B 3 B8 BURF B H ™ il A

I T

= o

ARG LA B, e 206 GB 2763 4G 4EH 3 44k
255 B BRAE AR ERE A 4 A8 25 b, 7359 0 - i
M (0. 1 mg - kg™') MEHIMR (2 mg - kg™') WM
(30 mg - kg™') .

REFERENCES

[1] Ch P(2020) Vol T (Hr[EZ5812020 4. —3F) [S]. 2020
323.

[2] ZHOU HP, REN M X, GUAN J Q, et al. Research progress on
chemical constituents and pharmacological effects of Chrysanthe-
mum morifolium and predictive analysis on quality markers[ J].
Chin Tradit Herb Drugs( H¥%i24) , 2019, 50(19) . 4785-4795.

[3] HONGM]J, BAICF, XIN M J, et al. Research progress on ac-
tive ingredients and pharmacological effects of Chrysanthemum
[J]. Agric Tech (M 545 ), 2024, 44(3) ; 18-21.

[4] HE ZY. Chrysanthemum planting and management technology
[J]. Mod Rural Sci Tech (FARAKFIFIE) , 2018,(8) ; 34.

[5] YANG Y H, DOU X W, KONG W J, et al. Status of pesticide
registration and residue analysis for traditional Chinese medicine
in China[ J]. China J Chin Mater Med( W [E F2574735) , 2013,
38(24) . 4238-4243.

[6] LVCG, WANG S, HE X H, et al. Status and further develop-
ment of regulation for pesticide registration for Chinese medicinal
materials [ J ]. China J Chin Mater Med ( ¥ [E H 25 2% 7)) ,
2018, 43(19) : 3984-3988.

[7] YANGD, WANG S, HU Y F, et al. Research progress of pesti-
cide residues in Chrysanthemum [ J]. China J Chin Mater Med
(PR ZZE) , 2021, 46(6) : 1339-1344.

[8] LIHL, LIUY X, WANG Z, et al. Detection and analysis of
216 pesticide residues in Chrysanthemum morifolium [ J]. Mod
Chin Med (FPEINHZY), 2024, 26(1) ;. 88-103.

[9] LIUYX, LIHL, WANG Y, et al. Analysis and risk assess-
ment of pesticide residues in Chrysanthemum[ J]. Chin Pharm
Aff (PEZEE), 2024, 38(2) : 201-209.

[10] ZHAO W L, ZHU M, CHEN B L, et al. Determination of 12
kinds of pesticide residues in Chrysanthemi Flos by PSA-LC-MS
[J]. Chin J Pharm Anal (25¥)4y¥rZei5), 2014, 34(3):
447452.

[11] FANG C F, MA L K, CHEN Y, et al. Determination of pesti-
cides in Chrysanthemi Flos by RRLC/MS/MS[J]. Chin Tradit
Pat Med (WFi{ZYy) , 2012, 34(5) . 883-887

[12] WANGY, LIUY X, ZHENG Z T, et al. A preliminary study on
the principle of conversion of limit standards of Traditional Chi-
nese Medicine in ‘ GB2763 National Food Safety Standard-Maxi-
mum Residue Limits for Pesticides in Food’ [ J]. Chin Pharm J
(PEZy#ZE) , 2023, 58(15) : 1416-1421.

[13]  Ch. P(2020) Vol V(i [EZ54 2020 4ERR. PUES) [S]. 2020 520.

(ks H 397:2024-03-29)

Chin Pharm J. 2004 August. Vol 59 No. 16 1469





