9104 451 JEg I R Vol. 10 No. 1
2019 41 A Journal of Food Safety and Quality Jan., 2019

F om !, AERY, 291
(1. VLHERE IO F AR 2= e VLo B VL s S WO B AR AL TR R, 48T 212000,
2. BHYLH ARG IR R AR 0, YL 212008)

# E: BN LIBAHOIE- PR BEEE A (liquid chromatography-tandem mass spectrometry, LC-MS/MS)#5;
IES o rp Y LR R ), e BRI b i H R AIE BOME ) (LR RS )T il . 755 A5t i e
Jic FH CREHRI, Zead A1 S Ak i A N-IN L 2 e b e, PR (- R e T e AU . 53R BHArib &
PITE 0.039~0.625 pg/L WML MEIC R RAF, HOCRE() KT 0.999, Fem rhih Hi (i & 5t BR(LOQ,,) IS
FR(LOD,,) 5354 0.045,0.015 pg/kg o AS FINFR A EFEHH(LOQ . 2LOQ . 10LOQ) K- [FIi 24 90.0%~102.0%
FI VAR ER 220 2.71%; DR 25 BEAH X AR HEGR 228 3.67%. 453 ADFFEfE b 7 RS HT AL 309 71,
e CHE R ) 2 S 9 TR X USRI 5 AT HA, N T HAAEER . RGN S5 RIS (e m )
WK, A 206 5 I IR A AR AR T i S il 4R 15 %5

KRR LI PRI O - RS, N

Application of The fitness for purpose of analytical methods in the field of
analyzing pesticide residues
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ABSTRACT: Objective Taking the analysis of pretilachlor in tea by use of liquid chromatography-tandem mass
spectrometry (LC-MS/MS) as example, to carried out method validation in light of the Eurachem Guide—The fitness
for purpose of analytical methods (referred as The Guide). Methods Pretilachlor in tea was extracted with
acetonitrile. After purification with graphitized carbon black (GCB) and N-propylethylenediamine (PSA), pretilachlor
in the extraction was determined by LC-MS/MS. Results The calibration curve showed a good linearity in the
ranges of 0.039-0.625 pg/L with the correlation coefficient greater than 0.999 (r*>>0.999). The limit of quantification
(LOQ,,) and limit of detection (LOD,,) were 0.045 and 0.015 pg/kg, respectively. The average recoveries varied from
90.0% to 102.0% at 3 spiked levels (LOQ, 2LOQ and 10LOQ) with the relative standard deviations of 2.71%
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(repeatability) and of 3.67% (intermediate precision). Conclusion This study simplified the method of sample

pretreatment, confirmed the modified method according to the 9 elements defined in The Guide, and introduced the

specific steps. The relevant test results are in line with the requirements of The Guide, which can provide a reference

for method validation in single lab and the draft of standard operating procedures in labs.

KEY WORDS: A laboratory guide to method validation; liquid chromatography-tandem mass spectrometry;
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BRI RS M LT T S B = AT A BCE T
SEmy . MAAR A TAE, AR ECON . tean, fE
JR G PN R — Rl AR . SRR EL . K
EYHAK . ERAMER . A 4T It R A LRI
AT AT LU T A0 23 5% 00 1R . 0 R R 2 v B A A A
a5 RS I B BN Oy TR T A I TR SR SO
3K TR B BAS H A, R R I 45 SR B LR A
R T B NS RS o e, RS R R R
BATHE, MEFEEREEE, RN 38
AL FEE BTN L IE A A DL RE S SR 45 R 10 I
MR EEMN.

CNAS-CLOT 63 1A% o 52 36 28 A 1A af vfiz ) ) 1
HUE T T4 4 Fivs ol is ZE T kB sfh: (D)ER =R
PROT (LR BT () M i (3)E H L HE v
R T (@Y ReE B Uud ARk . CNAS-CLI10

CORE RIS S5 56 2 BE 7 A R DU 7 A~ U 1o FH 56 B )

BI% 5.3.5(b) S ME T 5 I B A AT L 2% EURACHEM
B (AR B RaE sk ), IR S0 2 1 5 2o i
Ty roke B . AR L IR | I v B LR b
F TS RRAE S XA A TR A o SR I RE AR R NG
BALAS: HH BRI A5 BR A 345 . (R ) PRI A3 #r fh 27 s
Y] B X B2 6 Y <y VA B A IR S BT i) i ) — 5B
fam o HOR B RAEBAS . R . HOR AT REME =3 22 ]
TRV IR B, oI TR R kYR (FERE )
MR, AR E LT ETELIT 9 Tivkers
TESH ¥Rt A PR (limit of detection, LOD)FIE & [
(limit of quantitation, LOQ). TAEMZE . /HTRIREUE |
BRECERREE . KERRE) . AR A AN E L

DL LR S 56 1 5 SR AR A 48 % 3R 4 B 10 SR 2D DL 4
T o AHIEFE LA (7 - 422 B (SO0 255 - v 1 o 24 % 7 -
RN SRR 42, $e IR TR R ) 2R a5 A TAESERR, XF
BAASEIG FE AT 7 B IABT (9 9 Tk BRARAE S G T 2
2 WY o O S 3 Y Ik B DN RN A T R AR R R
(standard operating procedure, SOP) ) 4 il Rt 27

2 MHEREE

2.1 X5

Thermo TSQ Quantan Access ¥ AH 4 i - 58 325 i 5%
(Fic B8, 155 55 5 7~ P (electronic spray ion, ESI)FIH zh it AL
#% 260 Finnigen 23 7); XPE205 i, F K- (J& & 0.01 mg,
i AR A ED; 3K1S R R B O L (T E - Sigma
UNEIDE

LNE (g4, fEE Merck 2NH); CERER(OrHradl, b
1 E 258 R A FRA RD); A1 881k ik 2B (graphitized carbon
black, GCB, RIIEZ miAw]); LI AK K Milli-Q ik
(£ Millipore 23 7l); N-PN3EZ R B AR A (PSA). 50
mL. 15 mL A 2R B0 L 0.22 pm A HUAHBE( FifEE
WA F), OB OB AR ME A (4R T 99%, 18 E
Dr.Ehrenstorfe 23 ),
22 EWHE
221 ERELH

FRE(10.00+0.02) mg TN & JEAREM T 100 mL 25 &
b, WP AR=11(VV)ERIE R IF € w2208, I
H % 100.0 mg/L MARMERER IR, T 4 °CIAfF. HESER
T B NG RE 2 0E MR B, FH A U o il 4 A0 b
222 HSETAE

(1) SRAEFNIRFE A5

FREL 100 g B9 HLAS 2 40 SO BE LT 0 ) 3
100 H 905+, W T 20 g 4RSS TR,

(2) FFIZH 43I

FRIBCE LA 2R 5L 2.000 gCREHE = 0.001 g)F 50 mL
BT, A 0.5 g ZEREEA S mL /K, IRHE 1 min, 2E
1 ho JIA 20 mL Z /MR (1:1, V:V), A5 1 min; I
A 6 g &AL, WE 1 min J5HE7 20 min, L 8000 r/min(
D242 8 em) A ELL 5 mine BUEIEW 12 mL F 15 mL &
LS, A 200 mg GCB # A& fil 100 mg PSA, #JE 1 min.
P 8000 r/min 3 Z B0 5 min, B F W 10.0 mL AR E T,
PL 1.0 mL ZIE AR, 22 WU, ARR0H - 5342
TR A
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(1) WAR IS SR

Aglent Eclipse Plus Cg#:(150 mmx2.1 mm, 3.5 pm);
WA CH:ZME; DM LRRE-F IR (15 mmol/L 4
Ma#, 7 1.5 mL HR), BRIEEUEME. RIE 0.30 mL/min; i
et 15 ul; VR 25 Co BEEEUERR AR L 1.

®1 BIEBERBRFG

Table 1 Conditions of chromatographic gradient elution

%}Tﬂ " /(ﬁin) WiEhAH C/mL B D/mL
0.00 0.30 70 30
0.50 0.30 70 30
1.00 0.30 80 20
1.50 0.30 30 20
2.00 0.30 95 5
5.00 0.30 95 5
5.50 0.30 70 30
8.00 0.30 70 30

(2) Fuiksit

F, 5% 2% B 1-VJF (electronic spray ion, ESI), 1F B FHI=
B, Bk A = £ & 6 % ¥ (multiple  reaction
monitoring, MRM); MiZ5 i 4200 V; BFURIEE 380 °C;
HBVRETJT 10 arb; 52 KT 40 arb; filf < (Ar/min)Torr:
1.5, B, EEE T, RiEEREE LR 2. FRUEEIRN S
B LA 1,

RT: 3.15

MA: 15381351
SN: 43

RT: 0.00-7.99

100
95
90
85
80
75
70
65
60
55
50
45
40
35
30
25
20
15
"s) .070.550.78 1.02
0

AR B

1.532.102.152.34

3:493.644.034334,844.96

*2 AERNRESH

Table 2 The mass spectrum parameters of prolactam

A RENE/mn BT REHERE eV
L 312.1/252.3 16
[BEA 3.15
312.1/176.4 27
O E R T
3 HR5HH

3.1 EFEM

VPSR R — & 0007 i, R INIR A Wy s 2k i
MIRPR AR ZE oy, A 22 Z BARUAE S . Bl R 2R
TR . KRR BT, 2o il 4007 A 1 4
aCE R RO o RN T 2 B (D<A TR,
R 26 1T BT AN 2 S i AR BE 9 22 4k ()P A8
(0 FHIE, R MR AR O P 5 AL, O AR R i T X A
WA K . TEARZTER B i, AR il - BTk e A4
TR T - Jo R I PSR (SRS 0 LA B e R e R AR5
SR IRUR €3 - 3 2 TR TR (SR, I o 25 PP N RE R 0 5 B
FE A REFOR R N 2H 23 B I 5 B T . 228 AR A B
B I 2.

32 HWHRFEEMR

3.2.1 ARKESL

EPPAL R BR AN E R BRI, (F8FF) AT 3 MR
RIS (DX TERAME: 8RS R 2H 43 1 el
N AE BB X, WRRZ N P ERR”

NL: 1.26E6

TIC F: + p ESI
SRM ms2
312.100
[176.395-176.405,
252.295-252.305]
MS SDT8

777.90
5.62 6.116.26631 6977452

0.0 0.5 1.0 1.5 2.0 2.5 3.0 35

40 45 5.0 5.5 6.0 6.5 7.0 7.5

B[] /min

1
Fig. 1

PN B 1 S U BT (2.5 pg/L)
TIC of pretilachlor (2.5 pg/L)
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RT: 0.00-7.99

0.63
0.66 251

804 0.77 0.90 2,
7&.29‘572'34 S‘3'25%91

65 1.221-611 3.183.30
23 3.52

3.74

MR
2
5

45 l 7420435
438, 579547
472

NL: 5.72E4
TIC F: + p ESISRM
ms2 312.100

5y [176.395-176.405,
252.295-252.305]
MS sampleblankl

744
72674

699
526 1575 6.62

i 6.296.53
6.19 6.80

0.0 0.5 1.0 1.5 20 2.5 3.0 3.5 4.0
A} [ /min

50 55 60 65 70 75

B2 28 R G R T
Fig. 2 TIC of sample blank

“CCM LA 1.65 A bR 22(1.65 ) B, A At i (H
HIZE SEE R PR ZE S, AR T R AT BEAZ 3 T Fr 2
SrTs Y. Q)RR FEAEREE M EAREKE |, RAS%
SE I BE A ARG 8 PR & BRI 20 1 B IOVR BB . 7RI
WS IKOF AR 4y B 3 T S o Rk 2 R <“die/ s
BRI E G, <RI «“CC™, DL 2x1.65 s K EMH, &
BB LR BE N 3 s (B)E PR TEREE 1 7 258 A,
DR P RERRAE S BCER T LAEZ M AE LT, BERSAG I 21 11
eICHREE, LA 3xLOD g B K i BR 43X 38 A 5 Hh BR (LOD)
F7 5 A S BR(LOD,,); 78tk FR S 438 1A 5E 12 FR (LOQ)
TR0 E R BR(LOQu). XTIk MmhiA, 1ZF6 R 5%
T H A4S PR (LOD ) I E HEBR(LOQum) o

322 RS B IRFe R FIRATE 69 o

FEPEAL A BRI E BEBR AT, (F5m ) A HAEER
R 2R (D28 FIRRSS, BLIRR S RRINZ4); (2)32 B
VYRR X TGRS A T s | apo ek, H
RN 53 W E ZOR B2 5 E IR T BUBIY LOD . XT T i 43
Br, PR e 2 b i AR KD, SRR S b A
W G B = T WU A LOD, WiRERZ 2 25605
JLrRE S, AT LU AS RS AR i 2Ok SE X — T4
fBanix 2 FRE SR EBASREARAT, TR SR AU 4 (1 L TR
R, kAR AR AR IR R . E AR
B A UBCESRAE 6~15 Z 8], — Bk 10 K.

323 HBRAZBRAGIFE(REA T OEA)

Fel (R ) ME S, AERE R TR BR A FE b X &8
FIRE S AT INAR(0.25 pg/kg), VA 10 YEATSLE6 B4R
ARG H RS REGEE 3), S ERERAN
0.015 ng/kg, EHFR M 0.045 png/ke.

33 % M

M 625.0 uL bRIEE TR (1.00 pg/L)F 375.0 uL Z 5%
Wb, WIEREIA . B ZIER LR R IR A PR ER I,
it 54 0.0391, 0.0781, 0.156, 0.312., 0.625 pg/L.
AU TRTRROGH o vk BEE AL, AR BIbRE AR 2k . S5 R,
TE TN A2 0 e FE YL R P TAE 2R A R IILR 1k, Ak
ZH(AKT 0.999(K 3), BirbrifE iz sh, tar Ll F#Es:
FRE I ZH 3 1) B Xof e T AR 22 T AR L R o i 2
3.4 ST R BUE (analytical sensitivity)

G3 AT R B AR I ZH 435 Y 7R Ak 5 | RS e
AL . AR FE RO R, R FEAL € . et
I, TR i RN . A 24 5k B A 48 K 22 BCRR R
FA 35 DA R 038 BT F P B AR o SR A 35 B AR K B
CHERE ) JEA T3 R R UE . B fE Lt FEl iy %%
THEE (5] 4).

3.5 JE#E (accuracy)

HERA AT I 45 R S B EIE FEE, B T
TE RIS 25 B
3.5.1 IE#4JZ (trueness)

TEH B ORI B 45 R S S HB 1 R
FREE . SR RN AT RETCSF K, IEWRE R ICTE I .
B2 AT IR R SA I fay > 0y =X, o TE B B A T S BRI A
3.5.2  1Rf(bias)

i e B A7 << A AR R << S 6 2 i R << vk ) i R
KIET RGeiR2E, RWE T ENIEMRE, Tiefta5m
B TR SAAAE; 200 2w fa) " J2 4 S5 50 8 10 R T A
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Table 3 Statistical table of analytical results from 10 times spiked samples
PR , AN/ G T 25 EREN S 52 .
BRALS ST EE  HRIRABUmL . TR EERR Wiz fi B G22(50)
Bi/mL /(pg/kg) /(ng/kg) /(ug/kg)
N 2.0024 20.0 10.0 0.025 N.D 0.033
N 2.0001 20.0 10.0 0.025 N.D 0.019
TN 2.0009 20.0 10.0 0.025 N.D 0.018
TN E 2.0013 20.0 10.0 0.025 N.D 0.029
TN E 2.0022 20.0 10.0 0.025 N.D 0.031
0.0071
N E 2.0018 20.0 10.0 0.025 N.D 0.034
N 2.0009 20.0 10.0 0.025 N.D 0.018
N 2.0003 20.0 10.0 0.025 N.D 0.024
TN i 2.0010 20.0 10.0 0.025 N.D 0.033
TN E 2.0012 20.0 10.0 0.025 N.D 0.017

TE:N.D: KAl

4500000
4000000
3500000
3000000
2500000
2000000
1500000
1000000
500000
0

WL (ug/L)

Y=6.476e+006X+91011, =0.9997 _.#

0

0.1 0.2

03 04
W HE(ng/L)

0.5

0.6

&3 NEE T AEMIZ(0.039~0.625 ug/L)
Fig.3 Working curve of pretilachlor (0.039~0.625 ug/L)

10 <«——— working range ——»
g s 14— linear range ~ —»
é 6ln o Ay analytical
a S) 8 sensitivity
g 4
s |4
& 2 .
73] F=--
0 .7 L L L Il
0 2 4 6 8 10 12

Concentration in standards used for calibration

Pl 4 (HEm ) XPTAEMZR . REUE . b RAE =R e X
Fig. 4 Definition of The guide for working range,

TIIEI A AR R R GETRZE I ARG TS R
TR ES 2% EHE AT B PAS, AELLT 3 Fl
Jras (DWRARES Y, Q)nds EDSEs; (3)5RH

sensitivity,

LOD and LOQ

0.7

HoAh Ty AR B 2E R T EL g . Fi BB &l AR R R
AR 2% B A M 5 R B0 UE DA R R s AR ) B ER L Jm]
R BTZAE 70%~120%2 1] .

ARSI R A MLEESS | 2055 SRAEAASIN 3 Rl i
(LOQ, 2LOQ, 10LOQ) #k A7 fill Az [al thy 52 8, [a] i 2% 7E
90.0%~102.0% [A], 25K ILF% 4.

Fz 4 HEMFREUWE(n=6)

Table 4 Recoveries of samples (N=6)

PP gy PROVREE AR R e,
K lng/kg)  ugkg)  /Angkg)
0.050 0.046 92.0
o R N.D 0.10 0.094 94.0
0.50 0.48 96.0
0.050 0.045 90.0
% HERK N.D 0.10 0.092 92.0
0.50 0.47 94.0
0.050 0.048 96.0
zz [DENi N.D 0.10 0.10 100.0
0.50 0.51 102.0

TE: N.D FoRoAREH

3.5.3  H% & (precision)

BT SE MG T I 0 RERRIE S B RS 5 B I AAY),
SPATSEE AT B, AF R BRI TP AT IR B 2
(AR BB PR B, 30 5 2 DA i e 22 3 3 AR XA v i 22
KeFTm. WEEAEHATEESI BT HEEME R
PR e e B B B I R 3R
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(1) E4 Yk (repeatability) AT R IR . SR J5 R AR S (A D 45 2R 2403 2
EEW=RGS I LEL 2y ORIl SR Ol T - 2 N DR ) A e (HRRE ) BIZSR o S B S22 19 5 A A A SOP B 24 il
[l —A~s g as, RARAER AT A B [RRE R AT 1A | =%
(LA (I 2 T3 9k, AR ) P R A 0 E ) — SRR B AR 22

: SE 30k

] AR FE o AR5 v A E S A A 22 2.71%

(2) AR5 B (intermediate precision) [1] CNAS-CLO1 (ISO/IEC17025:2005) #6: FIH% o 552 56 % A F1 A vl i 0]

S e CCTZ bt os g Ak S N . S].

PR B EA T 2 Bl 6 25 1 22 i (T AL 5] -

Efn H: ﬁ E’] Hj"fﬁ"& }"f’L'Zﬂsj“'J* Wﬁfﬂ lﬂ:‘” a ﬁT [j CNAS-CLO1 (ISO/IEC17025:2005) Accreditation criteria for the
)[/; ), . T L i\r ‘é A ’ IZ# H competence of testing and calibration laboratories [S].

PRSI E LTI TR . HAY R R A 2] CNAS-CLI0 (2012 1) Kell A ERHES: e i A PTMEIE L
ASLE R H W T e b, REAS ST A BRI AR AL S O o B BIS].
ﬁ&ﬁ{JHUJ\ﬁ H’\J@{& N 1&(#%@1& N {WIJ/‘\HEHTJ‘ IVEH E/‘Jﬁ’f{%‘?o CNAS-CL10 (Edition 2012) Guidance on the application of testing and
Eﬂﬁ*ﬁ{mu Abt , E{m%{#ﬁf#xﬁé@hﬂaﬁﬁ?, z'gﬁﬁ%l:'j calibration laboratories competence accreditation criteria in the field of
FAY i A %85 AR N Al 224 3.67% chemical testing [S].

[3] EuraChem (2014 RR) 73477534 F ARG A (9256 2 07 T A LR AT
KA R)[S].
EuraChem (Editon 2014) The fitness for purpose of analytical methods

(3) FPLIE (reproducibility)
TRELM: B SR BB 20 H RN 25 SR 2 Rl f K AR Ak o 6 HE

A Iﬁ] EI(J i ’%5\% > %Fﬁ A Iﬁ] E/‘J ﬁj}'ﬁ}\ﬁ N lﬁ] ﬁé E/‘J {IJ“J KFE ﬁ&i > (A laboratory guide to method validation and related topics) [S].
HINE A — L AR Z IR I HGE AR . AA0FTE P A [4] 96/23/EC(2002 K1) $AT K F 4047 s ikia AT Lk SRR B 2 B 2
B AR XS AR A 220 5.72% fi2S):
96/23/EC(Editon 2002 Implementing Council Directive 96/23/EC
3.6 iﬂ[]%;f;ﬁﬁirg‘: concerning the performance of analytical methods and the interpretation of
¢ B BR W AN o 5 % 3T £ 8 B9 (EURACHEM/CITAC results [S].
Guide CG 4)'E 17 3F 4 [5] SANCO/10684/2009 £ b AV} A< 2455 B 0 A 7 i A LA R i 42
AP [S].
3.7 *'%‘ﬁi 'l‘E SANCO/10684/2009 Method validation and quality control procedures for
i%‘ &%‘lﬁ: ﬂz ’ﬁ"f IEILZ . ﬁ-h %*ﬁ %EJ? , ﬁﬁ j’ﬂ H ﬁ?ﬁ Jc| E/‘J Kj {I)!U pesticide residues analysis in food and feed [S].
DR R PR BRI AT H R I RS [ R [6] EURACHEM/CITAC Guide CG 4(2012 JR)53- il rh AR s 5 145 1
» .. _ e s S
Tﬁ/]\§1t EI(J Hléjj ’ %ng‘ﬁ/Z%%ﬁ Eg@1tl&{7,f%ém E(J*zﬁ ° EURACHEM/CITAC Guide CG 4(Editon 2012)Quantifying uncertainty
S B S A WL O TV 1 47 B 2 B i analytical measurement 1.
HRAW . A RBOR ARSI RR 3 ShAH A8 A A [7] GB23200.8-2016 frih 24 FEARME KRR 500 Rl 2 BT
N L2 iR A IE U G5B (S).

GB 23200.8-2016 National food safety standards-Determination of 500

3.8 = it

pesticides and related chemicals residues in fruits and vegetables-Gas

H AR 7 e 2458 B RS T A SO i ST chromatography-mass spectrometry [S].
FEIAUTY VAR e E A R U VA L R R IR 7 5 (8] GB 2320092016 frihie AR AME KA 475 FA 2 BAH AL b
GIRZI . IR B, Rk, LR 2 UHIENIE "G AL

GB 23200.9-2016 National food safety standards-Determination of 475

B A AR, BERE gl . Rk & AL . GB
23200.13-2016"*5%F LC-MS/MS Kl T 25w (4 25 %

pesticides and related chemicals residues in grains grains-Gas

chromatography-mass spectrometry [S].

AL 0o RSP RN 0 T 2 S IUE, [9] GB23200.24-2016 frfitAEZbRME AR FIAL T 11 FBREL AL A
Cleanet-TPT #f:(Agela 2 vl #EA 14k, E 7R 0.4 ng/kg. REIE S-S,
Zlgb}% X Fﬁ% {u QuEChERS[IS’IG]ﬂ/‘]ﬁif Tf*i =) % m(&qj GB 23200.24-2016 National food safety standards-Determination of 11
WA GCB Hl PSA HIK A JE 4 ’ﬂf,: Ak T RE SR A herb:idee t::s[i;i]lxes in cereals and soybean-Gas chromatography-mass
SpeCtrom .
3 A& b b Ly o v : _
SR 7 BRI IURIR WAL (1T ) B2 [10] GB 23200.46-2016 frhic4EoEhank ol rFaihi . WEie . T
RN W AR RHOME UM T RALS]
4 =R Ve GB 23200.46-2016 National food safety standards-Determination of

pyrimethanil, mepanipyrim, myclobutanil and azoxystrobin residues in foods

AWFFELL LC-MS/MS X 245 i e A 24 5% B2 - 9 8 fre 1 A
N e A B v . foods-Gas chromatography-mass spectrometry [S].
DR BFFE R, A T ARG A e R i BT AL FR A o [11] GB 23200.72-2016 £rhh%eAxlM5bRtE £oah P muse A 25k W i
i SRR )i S 9 TR A B UR 1 IR A TR A, O WE @I TRIRALS]
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GB 23200.72-2016 National food safety standards-Determination of
phenylbenzamide pesticides residues in foods-Gas chromatography-mass
spectrometry [S].

[12] GB/T 20770-2008 H[¥ [FEZARHE MATH 486 Rl 2y M AHSEbE dha%
FREIIE WO (- R TIE:(S).
GB/T 20770-2008 National standards-Determination of 486 pesticides and
related chemicals residues in grains grains-LC-MS/MS method [S].

[13] NY/T 1453-2007 FEFRAMATIARE SESFIACRFIZ RS 16 Flk
ZyEREIE WA - BT - T LS.
NY/T 1453-2007 China agricultural standard-Determination of 16
pesticides in fruits and vegetables-LC-MS/MS [S].

[14] GB 23200.13-2016 fI it 2FZbRME AE0Hh 448 R 25 R A G AL
I Bk R LI E A - BT S].
GB 23200.13-2016 National food safety standards-Determination of 448
pesticides residues in tea tea-Liquid chromatography-mass spectrometry [S].

[15] ML, 45tdk, RAM, 5. QUEChERS WAFEHGHLES & /< -k
POd RS i A ZG BRI [T]. Bk, 2013, 34(12): 265-271.
Ye JL, Jin GE, Wu YH, et al. Rapid determination of pesticide residues in
tea by QUEChERS and gas chromatography-mass spectrometry (GC-MS)
[J]. Food Sci, 2013, 34(12): 265-271.

[16] REHE, BiZE. N QuEChERS HRB AL BRAGIN S - e 25 5% B 5 v

FIBFFEI]. BUACED A, 2017, 2(4): 95-99.
Song BJ, Wei R. Research on the application of QUEChERS Fast
pretreatment method on pesticide residue in tea processing and testing [J].

Mod Food, 2017, 2(4): 95-99.
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