511 5518 0 B 2 4 o iR A A Vol. 11 No. 18
2020 49 H Journal of Food Safety and Quality Sep. , 2020

I OB, B g, T, SN, TR, AR
(AR M AR AT FBAR ™ i T it 4 4 T DR 42 o) o S50 8 /R M AR R PR A O 4 A W i/
E RO M FEEAET I ZE, Ridt 300191)

8 E: B HIsrRth 7 MR LAY AR EYI B B RS FUTSERE RO L Y VR TR AR
T, SARLGPMER IR, BEHHE LTI RIS AR e B, 2 S PR E A, h 8 RIS
SEAH, TR A E FEVEAL . £85R SRR UER ST 7 R 24 B A A RRPE(E D 0.497 ~ 0.502 mg/kg,
JEAHE R 0.0063 ~0.0110 mg/kg, HAIMEREF, AIRERFZED 12 A G iz ik & 2R
WD) BT SRR P R, s (LSS R T 5E, T F T A DN A 0 R 2] A 7 0T | S0 5 A ) B IR S5
S

SRR RZIARE BRI A il ik

Preparation of 7 pesticides and their metabolites matrix reference materials
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ABSTRACT: Objective To prepare 7 pesticides and their metabolites matrix reference materials in celery.
Methods Blank celery samples were homogized and freeze-dried to obtain dry powder into which pesticide
standard solutions were fortified and thourghly mixed. Finally, matrix reference materials were obtained after solvent
evaporation. After homogeneity and stability studies, coordinated values were determined by 8 laboratories, and the
uncertainty was evaluated. Results The characteristic value of the reference material were 0.497-0.502 mg/kg, the
value of the expanded uncertainty were 0.0063—0.0110 mg/kg, the homogeneity was good and the stability was more
than 12 weeks. Conclusion The matrix reference material prepared by this method has good homogeneity and
stability, which can be used in the quality control of testing processes, the development of testing method and
laboratory proficiency testing, efc.
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Fig.l Matrix reference material preparation process flow chart

(DEMARFE S YL

3 oL 2 B SCHRTY, R BT SRS T AE (L S T
HAE R R BTV BC AR ™ i, DR A BIE 5 1 T SR AT Sy ik 1A
B o AR TR [ i SR PiAR e R A L o A R 2 4
BRI, ZHERAE 7 RS KUY
Ve SRR HEY B RFE B PR (R 1o i TR iR 2]
RKIGHRPER, H&ZRHRAMFRAT, AT RE A
AR iz i, 700 R JH 3 32~ A0 S 5 AR T o o 49y Jot
il R, S 5 TR s, EOOK S S R b
REG I —

Fr3E O E AT FRL A 25 AR b, R A R AR
K2



6380 1% A T R A

81

®1 THRAREKHMER

Table 1 Information of 7 kinds of pesticides and metabolits

TR YR CAS 5 s

By 24 A 2% abamectin 71751-41-2 CyoH7,014
N e b imidacloprid ~ 138261-41-3  CoH,(CIN;O,
REAEIG chlorpyrifos 2921-88-2  CoH;;CLLNO;PS
ZWR carbendazim  10605-21-7 CoHyN;0,
PR PR gt methamidophos  10265-92-6 C,HsNO,PS
¥ A B carbofuran 1563-66-2 C1,H5NO;

SRV ;fbyffrlfr’;ﬁ 16655-82-6 C1H sNO;
FURSR omethoate 1113-02-6 CsH,NO,PS
(2)75 L BLIARAR 5 i 45

B SRR S R ML THI RS, 7670 °C
ZAFFHEAT 24 h BV A5 TR VRIS AORE SR R THEHL
P T RAL R, VRT250R: 40 °C, EZ5 K77 0.08 Mpa,
2 kg FERLALIRET ] 48 he VR TG EEAME S K RAE 5% LT .

VR T IR 0 SRR S (8 B R SEALIEA T 0O B 2y
Ji e 5 i

Q)RS

W 7 Fhofe 2 B AR R R A AR 0.25 mg/L
TG PRUEE UG, H BERE O (0T 5 )RR R (R ) =1+2" 11
Fefl, MERAREL 2 kg 25 FAFERPE AL, A 4 LIRAARHER
W, BREELESPBERE, TSNS RER
30 min, 38 XUBE P9 B FERE S BIE R S8 A KL, SLIARE S
PR T RrRES

(ABIEJHERT 3 5 434

15 Tl 25 S 1) S VA B ) ST ZEAS [l AR 15 AR
SR VYA 0 33 i G B i A SR A it ey 7 oA 2 S LA
Era HEAT AR, AR S CEATIE 3 K, SR JIF
13432012 Vo opoRILAE B 35 ST EAS 5 i — PR IR 2 2
ST TR G T, B E R R S o R R

WA RITE, SRAZ TS A%, M 10 g, -18 °C4
PR URIRAE, il 5 B4 195 Hi.
222 HRARAREHRF TR B AR SF 6T

(L)RE SR A3

218 GB 23200.113-2018 #5747 %4 /) QUEChERS Hij
by R AT RE S AR IR AR T BRI 1 g BESE T
QuEChERS #4589, il 9 mL ARAIE % 2 min J&, FHM
A 10 mL ZJEHr BV in ABEE 5042, 1#f QuEChERS H
BRI R G AT RE R AT AL EE, b F SRR S AL, X
| mL b st 0.22 pm SRS, SR AR (i 5 06 g4
ME, SMRikER .

QMg

@ 3% F1 : Waters ACQUITY UPLC HSS T3 #
(100 mmx2.1 mm, 2.7 pm); A& : 45 °C; W & :
0.45 mL/min; #FFEHE: 2 uL; WA A: 0.1%0 H ER+0.5%0 2
KEPERTR, WA B: L BEETRBRE P LR 2,

®2 BERBREG

Table 2 Conditions of gradient elution

I [l /min T A/% WA B/%

0 85 15

4 25 75

6 25 75

8 1 99

9 1 99

10 85 15
Q)i A F

MO R MW 55 B R IE B F (electron spray
ionization, ESI+); i r=: £ &0 Wil (multiple reaction
monitoring, MRM); BAIEHE: 3500 V; Biis < REE:
450 °C; M FISIREE: 800 L/H; 7 Fhufe 25 1 HARM Yy A 5k

B A IR 3.

R3 THRARERGS KN REKRIER Y
Table 3 UPLC/ESI-MS/MS parameters for 7 pesticides and metabolits in MRM mode

5 & {4 B4 15 18] /min BERF(m/z) FE T (mlz) HEALH HE/V Rl g it /v
1 By 2 T 2% 8.35 890.5 305.2"/567.3 20 25/15
2 N K ok 2.52 256.1 175.0°/209.0 22 20/14
3 e 7.44 350.0 97.0°/198.0 24 30/20
4 ZWR 3.11 192.1 132.17/160.1 28 28/18
5 FH JHc gt 1.04 142.2 94.0°/125.0 22 14/13
6 5L A 3.77 222.15 123.17/165.1 20 20/12
7 SREETOA B 2.79 238.0 163.17/181.1 12 15/11
8 AURR 1.47 214.0 124.87/182.8 22 22/12

T N ERE T
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Table 4 Statistical analysis results of homogeneity testing
2GR (TE 3 Mgt b AL ZHR et LAEY =REA R SRR
BAEE(mg/kg) 0.498 0.495 0.508 0.476 0.481 0.472 0.504 0.507
2] [a) 2= 77 il 0.000266 0.000334 0.000391 0.000143 0.000216 0.000217 0.000162 0.000239
AN 2T 0.000269 0.000635 0.000411 0.000199 0.000250 0.000271 0.000174 0.000267
2 )y 2% 0.000019 0.000024 0.000028 0.000010 0.000015 0.000016 0.000012 0.000017
HNTT 2 0.000009 0.000021 0.000014 0.000007 0.000008 0.000009 0.000006 0.000009
F 2.12 1.13 2.04 1.53 1.85 1.72 2.00 1.91
F(0.05,14,30) 2.31 2.31 2.31 2.31 2.31 2.31 2.31 2.31
SR E R R4 R4 A R4 RAF RAF RAF
32 BHREMROREMRRER ACF 0.95, fioos =318 1 6 PELRTAL, SiTh « b

3.2.1

KFs e 4
Kk e e e % s, Hrp, AMER 3, BiE
K- 0.95, 10053=3.18. H1FE 5 HEHR AR, Geitid (/D
F t0.0s.3), VoA SRAEY KRR E

T t0.053) T8 HA bR M) 5 01 AR E M R0
3.3 EMFREYIRNEE

LA AR WE P 5T 1) 2 SR S 30 & UM 58 A, 8
EStRuN ﬁﬁ\mﬂﬁ%?&iﬂjﬁfﬁ 2.2.2 R PRI 5 vk

PR

322 LK HEATRE il U TR EPATINGE 5 IR, (R I L
FHARUE MR IR AR IR o, Horh, AME N 3, BiF PR 7.
#5 KHREMFITER
Table 5 Statistical analysis results of long-term stability testing
VSRR IEREES i H bl BRI ZHR e T B SR B SRR
SFH{H/(mg/kg) 0.499 0.500 0.500 0.501 0.501 0.497 0.499 0.499
i 0.00002 0.00025 —0.00020 0.00002 0.00013 —0.00001 —0.00015 —0.00014
Po 0.49911 0.49843 0.50046 0.50055 0.50007 0.49754 0.50009 0.49982
s(B1) 0.00022 0.00026 0.00028 0.00013 0.00014 0.00017 0.00035 0.00014
£(0.05,3) 3.18 3.18 3.18 3.18 3.18 3.18 3.18 3.18
t0.053)%8(B1) 0.00071 0.00082 0.00088 0.00042 0.00044 0.00055 0.00111 0.00046
SERHE RAF R WA RAf RAF R R&F RAF
*R6 EHREMGITER
Table 6 Statistical analysis results of short-term stability testing
REGH R I &4 T 2K Mt H bR ARSI ZHR H e ALY ZREEVEH B FURM
FH{i/(mg/kg) 0.499 0.499 0.501 0.499 0.500 0.501 0.500 0.499
i 0.00007 —0.00001 —0.00024 0.00003 0.00002 0.00025 —0.00006 —0.00048
Bo 0.49906 0.49932 0.50198 0.49904 0.50032 0.49939 0.50006 0.50065
s(B1) 0.00017 0.00006 0.00033 0.00024 0.00020 0.00025 0.00022 0.00033
1(0.05,3) 3.18 3.18 3.18 3.18 3.18 3.18 3.18 3.18
t(0.05,3)<5(B1) 0.00054 0.00018 0.00105 0.00077 0.00064 0.00080 0.00070 0.00105
SERHE R KA R4 RAF RAF R R RAF
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HIR 7 AR TR, Crax (/DT C(0.05,8,5), H. Giin
H Gy [HENF 20.05.8)%S w35, WCATHE 8 KA =W EE
Ko s 4B 1 Cochran #6556 A1 Grubbs #6556 .
34 EEREYIRNATAEE TS

T L PPEA I R L AR | R SR R E M N E
B AT H S ARAR Y B RS AR TN B B, 7E 95% &
fGKFET, MOUEHEF =2, S0 BARESHEE, N
EFEIHE SR I 8,

AN E BE TP AR 245 R PTJ0,  SESAAR AR U R P R

Mg R ah, AR 2GS B B SIS | AR AN 52 BE 2 R
/), ULIIARIER SR 2 S0 R4 TIRR P Mo, A
RAZ BN FEE LT AR E B iRk, SRS
PR o 0 IR S I A PR AR SR B A%, (BT i 2
TERRHED) SRS E M7 TRIE— AP T RIS, SR HOIA 2
PRUER SN m Tk A& AF, IR EE AT E B, $271
PRIER) 3 o

FrEE T R 2 B A B AR T B 5
SE B SRS 5 Bl AN E LA I 2 9.

Table 8 Evaluation results of uncertainty (mg/kg)

#* 8 THEEITMHERme/ke)

REG R (TE i it e b LM ZHR P et NEy =REA R SRR
Uchar 0.0021 0.0021 0.0023 0.0019 0.0036 0.0027 0.0028 0.0037
U 0.0018 0.0010 0.0022 0.0010 0.0015 0.0015 0.0014 0.0016
Uy 0.0026 0.0031 0.0034 0.0016 0.0017 0.0020 0.0042 0.0017
Usgis 0.0012 0.0005 0.0024 0.0017 0.0014 0.0018 0.0016 0.0024
UcrRm 0.0040 0.0039 0.0052 0.0032 0.0045 0.0041 0.0055 0.0050
Ucrm 0.0080 0.0078 0.0105 0.0063 0.0090 0.0082 0.0110 0.0100

F9 EMIREYREEL R (ng/ke)
Table 9 Characterization results of matrix reference materials (mg/kg)

R /R I 24 T 3% it e ok = ay ZHR H e WHE EREETCE FURR

B 0.497 0.498 0.502 0.501 0.500 0.497 0.502 0.501
Ucrm 0.0080 0.0078 0.0105 0.0063 0.0090 0.0082 0.0110 0.0100

pesticide trace model on human health and environmental impacts [J].
4 & B

AWETRENT T — 3 A 24 B Ay i A A v
W 38 Tk o DT IR R, TR A PRI
FEAARAFAE BTG OL T, e KR BE M PR RS AR HE W) J5 Y
PSR ENE, PRI T 12 A [,y 8 K5k
B s il MBI S U, SRR TS . i ik
] 8 B BE AR vy S5 AT O P A D5 R o L A
JrEIT R SR BRI BRI, Sy [E AR EY AR R
Pefitif s .
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