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Preparation of matrix reference material for acetamiprid in cowpeas
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Abstract: Objective: To establish a method for the preparation of
acetamiprid matrix reference material in cowpeas. Methods: Plan-
ted fresh blank cowpea which meets the requirements of reference
material development was selected as the research object to obtain
dry powder after crushed, freeze-dried, added, mixed, twice

freeze-dried, crushed, screened, mixed, packaged and Cosy irra-

diation sterilized. The dry powder sample was determined by Liq-
uid Chromatography Tandem Mass Spectrometry (LC-MS/MS)
and calibrated for quantitative determination by matrix standard

solution. After homogeneity and stability studies, coordinated
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value was determined by 9 laboratories and the uncertainty was e-
valuated. Results: The prepared sample of cowpea freeze-dried
powder had good homogeneity and stability, for which it was
convenient to storage transport and preserve in stable status dur-
ing the testing time. The property value and expanded uncertainty
of acetamiprid was (0.283 740.008 5) mg/kg (k=2), certified
by 9 independent laboratories. Conclusion: The matrix reference
material prepared by this method has good homogeneity, stability
and accuracy in request of the national metrology technical speci-
fication, which can be used in the quality control in process of
testing, calibration of analytical instruments and development
and verification of testing method, etc.
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3BT 2.0 kg 725 1 5L A4 e 9 T 1) KBS AR vh S 7
P FE WA 3ok a8 Y LR AR ) T L Ak S HE 3 min, Jng
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(1) FE AL FREL 1.000 g #f 4 CRE i & 0.001 @) F
50 mL SR BT T LI 9 mL 8 2l K 9 e R A il H 2
7. ¥ E 20 min, £ B GB 23200. 1212021 [
QuEChERS ij &b # 75 ik iE 47 42 B0 e k. 4k 28 m A
10 mL ZBE P& F B ZUR % 1 min, 1A 2 B 4
sz ZI PR 1 min.4 °C .5 000 r/min B> 5 min, B
6 mL [ VIO 5 A VAl T B R R R % 11 15 mL ¥
B HIREIR S 1 min, 5 000 r/min .0 5 min, B ¥
Wit Captiva RC A HLIE B, - LC-MS/MS i, R A 5
TR B HE VR TR AR S A . LA 1,000 g BH MR i OFS 80
F0.001 @)y X B, 15 25 [ 3k B AR ME VS WL

(2) WA % 4 4 % Ay HSS T3 2.1 mm X
100 mm X 1.8 pm;#hAH A 4 5 mmol/L Z R +0.1%
HIER ;s R sh 48 B O Z ) s 3 0.3 mL/min; (8 3% #1 iR FF
40 C RS 2 pL 3R L AT HE BE VR .

(3) JRRE S5 B By ESTT ; £ ) MRM i
W 27 FNR B 500 °C L, R¥EFIA M 1 000 L/Hr, 1k
AT 0.7 MPa, B 1R B 150 °C, A i 150 L/ Hr,
BANERIE 2.5 KV, #EFLHE 30 V5 BE bk 22 S5 R W

x1 KEBEGERNSG

Tabe I Conditions of gradient elutionin HPLC

VeBLIF ] /min WA A/ WS B/ %

0.0 90 10
1.0 90 10
5.0 50 50
7.0 0 100
10.0 0 100
10.1 90 10
12.0 90 10
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BT (n/)223, ERHFEF (n/2) 126, W FETF
(m/2)99,
1.3.3  Jr¥ESEIAE ARIX 1.000 g B PEAE & OFF 0 2

0.001 g)F 50 mL YAlL 25008 rpr o R 85 I A TS B 0 R KA
WEVR W, B 5 5 240 0.25,0.50 mg/kg, i) J5 % 1.3.2
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MS _EALII o
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1.3.6 A R 9 ZE o % BTAE B A B AR
JE P )R B A ML A 1 R A AR S IR L S A A
I~9, AL 3 AFES BAFERCPAT I E 3 it
Grubbs 1 Cochran £ 3 3 17 %0 4% 4 #2 . 5 B 5 7T %€ {6 A
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2 1(0.05,9)=2.215. 40 53X (1D .2 (2) [l 0 557 -
W32 52 00 B 9 0080 0 S R . 5 DU 0 B S A JF E T
BEAT Grubbs £y 30 B % 5 5 6 Ay 1 005 24 RE i o i R 56
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S 3 S G5 0P I R SR AT IR T AR .

/25 (3)

T
>3-4

c = S%
K.
St—— & VR AH S5 F R 45 R Ty 2%
N k- NI
WMAE C<<C0.05,9,9) , 2 B4 46 0 A1 44 £ 4% F 39 (6
%%*éﬁi,iiﬁéé%ﬁﬁ;ﬁuﬁi<3:>(1(0 05,9, 9>,?3%Uﬁ?ii€%4ﬁ
FE (AR B B (5 30 R AT R 0, L & AH e
LioA o
(3) ZHEMRE LIS L3k 2.
1.3.7  JRARFRAEY B AS B E AT AL ARIEAR HE) TS 1T
TrkeE I A AR T RS R e E S R A
WE B B S M e e B VR I 2 R B RN
A P 3L A 1Y BT RR
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(1) ¥ HAF T (Grubbs) B 5 - 4528 (1D LR () %t 9 & uw=su,=+/(ST—SH/n . o))
BEEE I = N AR S B2 T E A
AR L AL AL AR AR 2 5
Uin<<A(0.05,9) X, @)) S, 4 N Fr W 2% .
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Tabe 2 Instrument brand and model
UIRCE TR 08 i 70 5 I R B
1 Waters TQS micro %l Waters Cig,2.1 mm X100 mm, 1.8 pm
2 Waters TQSQuantiva HJ- 0060 %I AccucoreaQ 2.1 mm X150 mm,2.6 pm
3 Agilent 6460 %I AgilentZorbax Eclipse Plus Cig,2.1 mm X100 mm,3.5 pm
4 ABS TRIPLE QUAD %l ZorbaxEdipse Plus RRHD Ci5,2.1 mm X100 mm,1.8 pm
5 Waters TQS %! HSS T3 2.1 mm X100 mm,1.8 ym
6 5 LCMS-8050 A CORTECS UPLC Cis,2.1 mmX50 mm,1.6 ym
7 Agilent 6460 %I ZorbaxEdipse Plus RRHD Ci5,2.1 mmX50 mm,1.8 ym
8 ABS TRIPLE QUAD5500 %l Kinete® XBiphenyl 100A 3.0 mm X 50 mm,2.6 pm
9 5y LC-40D #Y OSAKA SODA CAPCELL PAK Cis MGl ,2.0 mm X100 mm,5 pm
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(3) GVEEMMEDTI A A LFRERTEE o T
ili < B9 ZR 30 G B A SR F [R] b D7 325 % AR 7 1) i A
WY L€ 6 - 2 5 HUA R 0 B8 s 1 87 S5 (E VR O R PR
R (R WNG S 7 07 N D /s W D A = A

S XX

Ucharh = = T A T (6)
/m m(m —1)

i

S 25 06 A 0 LA 5 L5 R S 4 (L 10 o o A 25

X5 G G 00 LA S 6 5 (2 2R 10 P 1

X JIA 5 0 5 AL 1 G 6 5 00 LA 55 36 3% A 5
B

4 SIEEMETIA B RERMEARIE S w o WAL 2
R AR T A B R A AR TS B BE o HE ) 40
JE 1A B AR Xk BRAEAS B T8 BE e ARG LA B8 X % 9
AT SE s « 5250 % U0 519 A0 XS B5 HE A i 5E 2
t ceis FIIE RS R AE A HR HEAS T v

U = A/ Uram T ez T thans e ran T+ whans 7

U charB = U gl X T o (8)

PR Ty 2 — R /NS EM N d =0.1 mg.
X [A] 2 58 D, = 0.05 mg, RN 53 Hi b =3 s st =

=2.907X10"7,

/e><m,p~i

R E ) 5T UE 5 b5 W] IE HUBR AR HEE N 1 000 pug/mL. 4~

EARHERE N 9 pg/mL(k=2), ME LA 4 k=3,
9%
2%y/3 X1 000"

o T VR A A R E A8 AE 20 CC TR 10,200 mL A
JARM A JJG 196—2002,10,200 mL %5 & i 09 74 &
Fu2 43 91K £0.020, £0.10 mL, R =850 1ii k=16,

0. 2 2
o= (F) + (=

Urelpz —

) =0.000 82,
6 X200
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S 2 R BE AR FETE (205 5) °C L A o VA T I I AR B
8 2R B Ik R BN 1.37X107° L/°C AR fER i
ERM A 10,200 mL A 2% 75 8. IR A X5 40 10, ik

U relBt =

T0X5X1.37X10 "7  /200X5X1.37X10 °\’
\/( V3 X 10 ) ( V3 X100 )
0.005 59,

Ton HE T REE R R 5,10 mL B,
YA 5,£0.020 mL, RN =557 k=

oozo

Ola
«/7 Eﬁ U relBs \/ 6><

5 ﬁﬁii‘f%ﬁ/ﬁ?ﬁﬁﬁnﬁfﬁ:LL%I@%}%E%%A
EZ’I‘?{EI%KHEF UCrRM a%[«y\@‘/ﬂ\% k, E“j"?ﬁ'ﬁg’ﬁ‘{ﬁ%
ﬁﬁfj:ﬂj‘%fﬁﬁm Ucru »

e At R
H£0.01

) =0.001 40,

Ucrn =k Xucrm =k /uiy, Tt T+ wben T s o
9
2 RS0
2.1 AEFRWIE
T S AN [8) E  K P Y E R PR AE ) B ﬁﬂu

PRl g, i 2% 3 R, Il 99.5% ~105.6% , AH X
o v AR 2 <T2 V0 o 60 F 45 R W A A (I oK .
2.2 BEmAEYRHSEKRR

BE AL AN o 28 e 1 B 0 Hh il BB 15 AR R AT 2 Ak
R, ARSI E 3 WL B AR ILER 4. KB R R B
R 20k (F R #EfTR a0 F<
F o500 » B ST P G0 BT 45 A0 58 BRLAT .
2.3 EMfmAEYREEEKRRE
2.3.1 mATEEME MR S WAL B [ <twos.s Xs(Bi),
UL HRM A T RAA R A B E, B AR HEY T AE 7 d
P 30 “C AR BE S50 T RR MR 1 8 AL AT A BER L RES AR £7
2.3.2 KMIREM &6 A, IR <<r(0.05,4) X
s(B) L ULWIZ E UG 7 B R RN B3F Ry T
FOE SRS R AE — 18 (C TR\ 24 J P TG W 2 B B
R B, DR OHG ST 0 e I o R AR v ) K AR
TR AT
24 BHRRAEVMRESEEE

X5 9 52 A 5 A P AL 4G B I B 4 S5 R JH Grubbs

®3 ERENELER

Table 3 Recovery results

BWIKF/(mg » kg™ ETCR /% RSD/ %
0.25 99.5 100.8 102.5 102.9 103.2 105.0 1.86
0.50 105.5 105.6 105.6 103.0 101.6 103.6 1.63
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Kot 25 315 1(0.05,9) = 2.215, ZF 4% 5 S0 % K T
BRI B/ IME 3 25 Uin <<2 (0,05, 9) X s Fll 5 K {8 5% 2%
Unax<<A (0.05,9) X5, 2838 25 52 9 5 Ko 56 A5 I AL A4 %5 5 1

R4 HEEFHER'

Table 4 Statistical analysis results of homogeneity

testing
4l 1/ 41 2/ 41 3/ N/
(mge+kg ') (mgekg ') (mgekg ') (mgekg )
0.291 9 0.291 3 0.293 0 0.292 0
0.289 1 0.293 8 0.288 6 0.290 5
0.292 7 0.294 7 0.295 1 0.294 2
0.298 1 0.291 7 0.289 2 0.293 0
0.293 1 0.293 3 0.280 5 0.289 0
0.293 2 0.291 7 0.286 6 0.290 5
0.285 4 0.286 5 0.291 6 0.287 8
0.293 9 0.295 0 0.294 8 0.294 6
0.291 3 0.289 7 0.288 5 0.289 8
0.293 1 0.291 4 0.291 2 0.291 9
0.290 3 0.289 0 0.291 3 0.290 2
0.286 3 0.294 3 0.286 3 0.288 9
0.288 0 0.283 5 0.289 3 0.286 9
0.288 3 0.281 6 0.294 3 0.288 1
0.287 4 0.289 6 0.284 5 0.287 2
"""" Avoromo/(mg-kg™ V) 02003

20 1] 2 )5 0.000 248

21N 205 F 0.000 379

2 18] A H 14

ZHN A B 30

4 i) Jy 2% 1.768 24E—05
AN T 2% 1.263 68E—05

t F=1.399,F .05.14.300 =2.31,

®o EHBREEERG

X g% 5L = P OE H KRR (AR W R R

M3 Grabbs i 5, kSR IR R ER RS X ERE
- (E ] 2 5 SR B . AE R A8 C(0.05,9,9) =0.266, 15
B C=0.263 7 3 Hifh £ C<<C(0.05,9,9), HFE 7 7]
A2 5N 9 FA T A WAL £ 45 38 i3 Cochran &
T, B W09 K E H LM R I R dE R S B E
0.283 7 mg/kg VE A bR HEY) 5 04 5 M 1 {E .
2.5 EEREYRAHEEITMH

MR35 5 MRS 36 43 A 45 SR 0T S0 BR v B 28 510 L 1
SI=>SEABBL T ¥ 5 Mg | A AR X AR HEAS T E s, =

0 —0.004 5725 K i E B A KO HIR B HE A 052w, =
s 21s+ le ST g
= T = 0,009 51 A E IR A GG A

U charA

& AH X A AR W trachen =

PSR 7 N D =R 3 Ui

wlhap T s T i i = 0.006 4, B VEE
B3l A W M X bR R BT B

0.008 54 +0.006 42 =0.010 7, £it5 . & WY BARHE
N o kX ks

wZay T thas T 6 ey T ulay =0.008 5,
3 &5

T3 R T B R R A AR N A | Coo % HRUOK B AH 45 &

T SR FHBORE 0 33— JoR % A 0 T A T L 3 S5 R o T AR
EEEURZRIRESECEN T AELT ML
rh I DR A B A T A k. SRR Ok
LR Gy F A ] A I AR T B AR KRR
TR B8 T B TRRE AR RS AR AE L B L TR B A R
BRI 9 ZRER=ESGECHREHE R ER
(0.283 740.008 5) mg/kg (k=2 .l £ 1y 7= 5 o] Fi F

=0.008 54;B &4

U rel(char)

UCRM UCrRM

®6 KBMBREELRSI

Table 6 Statistical analysis results of long-term

Table 5  Statistical analysis results of short-term stability testing
stability testing WL/ REMN 1/ RER 2/ RERR 3/ PR/
I} ] / Fedh 1/ Fedh 2/ Bk 3/ - ¥4 {8/ Ji (mg-+kg™!) (mg-kg ') (mg+kg ') (mg-+ke D)
d (mg+kg ') (mgekg ') (mg+kg ') (mge-kg V) 0 0.289 3 0.291 8 0.288 0 0.289 7
0 0.289 3 0.291 8 0.288 0 0.289 7 1 0.290 2 0.290 6 0.290 6 0.290 5
1 0.289 1 0.291 1 0.288 3 0.289 5 3 0.288 6 0.289 2 0.289 2 0.289 0
2 0.290 5 0.291 4 0.292 8 0.291 6 6 0.289 5 0.289 3 0.289 9 0.289 6
4 0.289 7 0.290 1 0.289 2 0.289 7 12 0.288 5 0.288 0 0.287 4 0.288 0
7 0.288 4 0.288 0 0.287 1 0.287 8 24 0.289 1 0.288 8 0.289 0
Aveson/(mg kg D 02897 Aviong/(mg = kg™ 0.2893
t S2=1.44E— 06,8 = —0.000 29,8, =0.290 49,5 (@) = T S2=8.06E— 07,8 = —0.000 16,8, =0.290 58,5 (B;) =

0.000 216 5,£(0.05,3) = 3.18,1(0.05,5) X s (p1) =
0.000 688 4,

9.298 43E—05,£(0.05,4) = 2.78,1 (0.05,4) X s (B1) =
0.000 258 5,
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Table 7 Cooprative fixed value of 9 laboratories

GIRCETR= S S gER 2 ZER 3 L5 4 GRS 45R 6 iR T SR8
1 0.296 2 0.295 7 0.292 9 0.296 2 0.291 9 0.298 6 0.296 5 0.292 4
2 0.279 2 0.277 1 0.279 9 0.279 7 0.278 0 0.275 1 0.274 6 0.278 9
3 0.278 3 0.278 0 0.278 5 0.272 8 0.276 9 0.278 9 0.276 7 0.276 9
4 0.273 7 0.273 7 0.283 4 0.266 4 0.274 0 0.267 4 0.273 9 0.273 8
5 0.2911 0.292 6 0.291 7 0.286 7 0.285 8 0.288 6 0.288 3 0.286 1
6 0.283 3 0.281 1 0.278 9 0.281 4 0.275 1 0.286 6 0.283 0 0.281 2
7 0.284 1 0.288 9 0.287 4 0.283 0 0.285 2 0.279 6 0.287 4 0.285 9
8 0.298 6 0.296 2 0.293 8 0.294 9 0.292 8 0.288 4 0.283 3 0.289 4
9 0.279 8 0.281 5 0.280 4 0.277 9 0.279 4 0.287 9 0.283 0 0.286 5

Pltg s R0 x Ui U S 4(0.05,9)X S S? Ci
1 0.297 3 0.295 3 0.003 4 0.003 3 0.002 34 0.005 185 5.480 OE—06 0.049 7
2 0.279 5 0.278 0 0.003 4 0.001 9 0.001 99 0.004 415 3.972 5SE—06 0.036 0
3 0.271 6 0.276 5 0.004 9 0.002 4 0.002 58 0.005 718 6.663 6E—06 0.060 5
4 0.273 5 0.273 3 0.006 9 0.010 1 0.004 82 0.010 677 2.323 6E—05 0.211 0
5 0.290 7 0.289 1 0.003 3 0.003 5 0.002 55 0.005 653 6.512 5SE—06 0.059 1
6 0.280 6 0.281 2 0.006 2 0.005 4 0.003 17 0.007 025 1.005 9E—05 0.091 3
7 0.289 3 0.285 6 0.006 0 0.003 7 0.003 09 0.006 841 9.537 8E—06 0.086 6
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