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Abstract; Pesticide is closely related to the quantity and quality of agricultural products,
which has been the effective measure to control the diseases, insect pests and weeds.
The level of pesticide residues and the risk to human health have always been the focus
of public attention. Mass spectrometry has the advantage of high specificity and sensi-
tivity, high tolerance, good accuracy and repeatability, which can be used to detect pes-
ticide residues accurately and provide strong technical support for pesticide registration,
management and risk assessment. This review summarized the development and charac-

teristic of mass spectrometry and MS combination techniques. The performance of mass
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spectrometry in pesticide residue analysis was introduced comprehensively, especially in

food, environment, and biological science. In addition, the application of mass spec-

trometry and MS combination techniques in official standard methods were discussed.

The identification criteria for different MS techniques of Codex Alimentarius Commis-

sion and European Union were compared. Since 1990s, quadrupole, tandem mass spec-

trometry, high-resolution mass spectrometry or combination with chromatography have

shown a major development trend in the field of pesticide residue analysis.

High

throughput screening technology. on-site mobile and desktop mass spectrometry, ambi-

ent ionization, non-target screening and simple and fast sample preparation technique

will be the mainly researchable and developmental fields in the future.

Key words: mass spectrometry; pesticide residues; review

A 25 S Al AR 7 R AN BT A B AR T R
TEAE W) 0 B i FIOR B 3G 7 b R 45 R H AR
RS o AR 24 B AL A5 % HURR B L B A
AR AEP AR A 5 K AU TR
BERAEY) 4 4 0 T T 50 2S00 T A M4 R
G . A AR 2 7E A BR T I B AR
2978 450 42,36 7T » FoHp B ) L % BRI R R
Ay i 42% .27 % 22 % . 74 75 70 R H At 4 Ak
SEdh T 9%, T IED L 38 RN B AR AE 1 A 2 4 ]
B ARRE RN 702 R A S
FH AT DA o 7= 7= il 2 30 %6 iy 4R AR, iR
£ 2020 A 38 A FOS IR 1 R 254 &0k
SrIRE] 714 A4S B0 41 8854 R 2y
T PR A 3 P 2 A B S Y S A 2 gk
b, R S 7 A Stk s e E R
o) 4 4 H0 5 Al 400 Bk e 2 T 2 R 24 2% 5k
SR A R R R o B KO R
% TE A BL0E A 2 36 58 b 23 38 A 43 W ZE L
B g e L B . B, O TR E
AT L AR A R A SUER AT T
RS I AR 24 B KBR B R AR 1fE (MRL) . 3K
2021 4 % A 18 B AR AR 24 5% B8 B it A o B
T 564 FhARZEAE 376 Fh () &AL 10 09215
T KB BA PR R . W O R Bk R PR A
A 635 FpAfe 2y . R 4 4 25 1) MRL % 5 7
Gy AT T E B X TR A AR R Bk 2,
Kk BH #4147 0. 01 mg/kg 1) 2k 1A MRL (Default
MRL), HAF 2006 4 5 H 29 H SZi &k 25
5% E A3 TR E &l E MRL 8 #
fa 5% B B A 24 40 St — AR PR R . 45
A 2 ik BA PRk 1 15 4R 24 8% BR R Oy 5 i)

HORPHERRGRE2Z —, Wik, R
R 8 R T AR 2 R B AR B R AS A e X
AR ity T 2 A AT WD AU R XU L
LG T 45 R B2 5 BE &2 {2 ik A ™ i 1 B 3R
VITEES -3

JREF AR T N R IR
A ARk RVRE 2 L R R SRR | B
FHL B AR S 45, 2 W 05 4 A A 0 1 o
FBe. BTl ASE B b B R BT 0 A A AR
T ES 3 A AT AL . BT R T
b, AR 245 5% B8 43 Bt v DL A B8 - Ak B R A H g
5 HL B (ESD KA AL BB (APCD | e ot i
W% il W f B (MALDD | L 738 i i 5
(ED Ak 8 (CD &, J i 2 A 5 02 B X
B A% 0 B 43 s AS TR 14 J53 45t 43 BT 4 B A AS ) 7 Ji
BT RE LA S S R . UL B A M A A
WU A0 B DUARFE 6 AT R] L 7 Bk L 38 B
A L2 [l e 4R 45 . A 2K 28 B hE )
BT #4820 B3 5 R i A8 B A 5 . SR F S
B RRE = 2P b 4y B S E A R
PR / 22 W 0T 43 AT A R IR R B 5 A 3 | LUK
FRRGES KT BB Y W 450 (]
P TR AL S AR RE .

AR SCHG R I 1S R 1 K T LA A 2 5% BR
3 AT SR Y N AT 2R A L O R R O R AE
Z AR K R T 1

1 REFRRHEZREFSR

LAY 114 o 3 A B R AT [ 2R E
20 fih 22 50 AFACE . il S AR )z T L
Yo A0A B o3 A SO -5 I DL R K



S5 ANAE . BUE RORTE AR 25 5% B O3 B v B BT 5 693

M BT R B s BT R 1A Y 0 S, AR
It J5T 6 43 BT 43 B S 00 e A R RE T A Ol R
143 9 258 5T 1% SRR &5 43 B BT 3 A5 AR 4 0% 4
JoT £ 43 A i 0 A~ BORT K 5% 3 O BB ST 3 RN
Ef I BT S A
1.1 By ¥R R

DU AR AT 3 i 2 SBT3 A e b T e Sz L
TR ) ST A, A O T 40 B DU AR AR A AR 4
TG s TE — 7 A3 8 1) SR A A2 Ui R 5 LU H R AR
AN H A F— 8 AT L A 8 38 2ok DU B 43 B
i Bk el Al s 0l 3 A% A
UE N REE A DU AR FE . DU AR B S R A T
5 K0 TRT R DR A e T R R
P o [F) B A A7 7E 0T o 43 BT [ 28 L 2 R AR DA 2
SETERE ) B 22 SE B L W 5 A5 L UK E R B
FIS S T W 0 5 N E A AT
FOR K e T R DU AR R B S 6 R T AR AR
B e R4 T — AR R T B T
BT AR BT I 4 S PR R % . HR A I
AT HXBRAEZ R & . BT A — Lo bR ifE
JiiEk A GC-MS 5 LC-MS Jlj & .

BB 1 X R H AR A 2 A 2R
TR (1% it . R BB 2L S 3 ok 95 P AR I ) S 43T 1
JE R LI S 2 AT DLRRUE AR IV A B B
R . S B R R B R
Jo A b AN B R I L s BIF b  3ic sk i 3R A
Bkl BB R R g B R X
FLASBORAR LA S Z B S DIRe S5 R i )
FSLB/NRIAL (1 B AL . Wang S5V BE R T
TRY B 1 B B, SE B T B 4 R FIOME 4 A 5 i 1)
PR = ORI S Xof 55 A JE 28 S 4 R 5 i 1) S
REPSEIXRF T 0.05 ng,
1.2 Joa#mRiE

A B (HRMS) RE % 52 90 5 kG B 5
S R I S i R DO AR AT B S 40 R T
AE 122 M B, BRT S H UL S R
FEA KATHHE (TOF) (LB BF (Orbitrap) il
i B B - [ AL PR (FT-ICR) 45, e 2 4% 7
AR BRI g2 TOF Ml Orbitrap 5 £ 43%
BIH: 5T % A 56

AT I ) BT R B A AR T
HEN AT IE B Y BT far Bl BR B 8 A
i T FHB [R5 e 2 M . ARl X — R

A DA $3 BRSO AS ) B - R AT 4y B . TOF
14 J3 2 0 W Y LA B L RERS A L A AT
RO W A N o 1 N W R L
S S S VA E I = o8 A A 1 AN 7/ B )
SE M RN E 4 BT L B K A T R AEAF T,
5500 B KT 3 A LG, 6T S TR R 5 A AR A A
EoERE R R ER KA AT
Sl

LT B SO A 2 4 R A AR SR s
e B e 1) B B T E ABLE RIS L Sk
U FEL R O 2 - U v 0 L A RS 0 1R 37 A ) )
P14 FEL I 28 B0 03 A o A8 J8 2 0 45 T T I
DTN T A RS 0 B T LA R
R A R R B A S L AT
SYEFEARB . TN T AL B
S W I R R T LA R B B3 A T 4 4K
Sapozhnikova 27" 3% F§ GC-Orbitrap-MS %} 4%
AT AL MR R AL 2 ) AT T RO
JE M 35 Fh RS ML 24 P i, Belarbi 459% H
# 7 GC-Q-Orbitrap #l GC-QQQ X} 100 Fj 4
ZiRTE e 2 5k B Tt RE . R B GC-Q-
Orbitrap BE PR3 5 25 T35 Yo 90, X 4 K3 o 4R
2l 1) R I R A A v . LR R O A T
HAEE.

FT-ICR 3@ i 75 & F [ i€ 32 h 3L 4% (0 41 R
it o G AR R 3 00 S B B T R L T SR S T
[l Ji iz 2y (4 450 A5 5 HE T AR A5 25 1 J A b
FE . FT-ICR Hp s 1 ] JiE 450 26 55 B - 1) Jo fif
FU B AE b o ELA A 5 1 43 0 S5 o o L ]
52140 7y LA B A4S FT-ICR #/]
PEAT Z TSR RS EE M AR,
BTG YW E . Wu &
FIAH FT-ICR B #9081 X6 AR 25 1) 43 55 449 44 1)
il

S e TR R B ) R
53 28, n]HRHUE B AR A5 Ak B 1 RS 1 T o
PR 2 B AR 2 BB A 7 i 1 1 D % A R
1] 43 M7 L 257
1.3 BBFUERA

FR I T3 AR L R ARG J5 T ) o B T
A DA 3RE G0 5 TR T T 0 AR AR R R B W 25
P A5 8 38 e A A e B kS . = R DU AR R
T (QQQ) J& I F fe )12 i I ) 22 9% I %



694

=)

R

FAA . Hh 3 ZH DUAR AT HREZH A 265 1 2H DU AR AT
AT 7.5 2 A T 655 R
(CID) .55 3 A FRIF B 7. QQQ BA
24 (Scan) (HEFE B WM (SIMD . F & FH
ISy e SR NG (SR LS E N A W VA AR
(MRM) S5 2y BV, il B o 31 48 B B 7 Fn 7= 4
BT AT RASGWMRIELA. QQQ
T8 TR DU /IN G F A5 4 7 1A AR 5 ) O 4 A
B E PR g L AH AR I A 0 A W L Tk
CAITE |2 R T f 7 LS B s 2N =B 1 B
Z 5T 7 A T T A BT A R B T
WERAR . A PO AR AT BB RE (Q-TOF) | Y
PAF-25 FBERRE (Q-TT) | UK AF-%h 18 Bk 5 3%
(Quadrupole-orbitrap) Fl1 & - Bfk-"K 47 I} [a] it
W (T-TOF) %, 5 QQQ #H tb . & 4 #F £ BX
JT % FL A I RO R T RS A Y
SRR A AL AT X R 22 AR SR R
JE AT 43 BT 38 RE 52 B R F0 AR A 4 B i e AN
Yot
1.4 HMREEAR

BT B CIMIS) 2 AR B8 T 5 45 b 57 0
5 5% wp S ARl F5E 1sF Al 8 A AR R R A
AR ok Y o 5. BRrE W
O I i N o o SR A ST S s
(DTIMS) , M A 2§ ¥ it B2 (AIMS) 17 I8 25 i
BECTWIMS), & 3 A X Fr 38 8 F i B
(FAIMS) 4 i, IMS B A 4 1& ] 5. 5 #5747 .
3 AT B ) i A5 O AL Y2 L AR 24 8% B A A
R . 40 AR S0 SR ik b R Y6 R E B i
TEHENL T 100 4 Fl A HLTS YL 90 19 b oE 9 5 3%
JE IR IR BT B LA K PR SRR P 2 Rk
G HEAT 7RI, IMS Rl PR 4 A7 56 5% AR
st R AR 2 45 S YL % L 0 T B A D B A
HORE . IMS 1] 5 5% % 5 A
WK FH o S B S A A 1 43 S FROR I R T S
4Pk B A0 . VS TR, IR B T A i A S
R LA R A K5y F A& J7 1. 40 Bauer
SR P YRR €5 AT I B T - DU AR FE kAT
B8] 5 3% (UPLC-TWIMS-QTOF-MS) %t /) (4
SRV 22 46 v i A 245 K AR 18 43 A LA B 3l
T3 AT T W58 . Mlynek %6500 44 IS )R] 25
T B 5 VR € 3 - Y AR R AT R T T SR
w128 % T KSR A T 3 R AR 6 4t

R AL FPAH AR

S NN AN s O AU E 3 NG I
O O PR BN A T A A AT &
Z (1 AL BT L BB AE JLAD B o8 43 AT AR VIR
I AR 22 1m0 Ak 5 W JF AT 8 MR E & )
Mr. BT, O BIL R RS P A,
i W B0 FL % 55 i B (DESD) L 48 85 55 B 55 (PS)
S I 32 20 BT R (DART) 5, J5 37 H 35 4
AR5 AT B F B B0 BE AT B R S
ST 13 S I IR P I £l i = W o TR LU N
HEKEY) 259 4 BT R0 w) 2 S B, R
L N W A S I N7 M VT 7 N S i
(ASAP) 5 Z % 5 ik A (ASAP-MS/MS) , 51
BT B R 2R AR 21 5k BRI, TR 20 sfE
A58 B 4 AT s 18 DY R BU DART-MS 32 X}
il 750 F0 SR B v A PR A Y 18 Rl ALBE A 2 R AT
T O A . R R S R T R Y
W AIF & 55 0 A B T A B 50N R 5 R
SEET O E HR B B A I, W Guo
SEUOTKE 3 R AL H B R 5 /N S T R S
W SEBE T X e B A5 F 6 R BUR M O
e SN R IR B R o1
M RAE E 5 pg/ke.

2 RIERAREXRAKRBS TSN

KRB T AR B iR 8 80 F LA
FLAFIR . A AT DL I A5 Pk AR Ak 24
B Y B B A A AR 2 AR T RN S AR Y
HROY 22 5% DL B A it P AR 24 I DURR s % 31 3R 8
A T B R TE AR 2 5k B 4 A R
RGBT 1,

AR 25 AE R i P B B R IR KT L R R
it (R B3 52 2% s AT 25 B S R T AR IE
H A5 A6 A 1 e 1, DA BR300 43 B A 48 02 Ak 24
B BA AT I AZ O ) B, FE AT AR 25 2 5k B 4y
BT B, 45 Tl e 245 1 38k 1k o CAn s g B L A 1k
TR E TR 55 45 5 WA 2 1 32 B 4 25 R Ak
I 25 A [) 8 5K o A% S8 A i IS AL B 7 %
FAE SR 2% ) Vi BEAE 2 R A AL LR
T B A S i, 5 2 38 UK 1 &R 4 iR
ZE R AR IR 22, O 78 7 g P L TR0 L R LR 1Y
Hip AL BT VR A BRI Ak 24 i AL 8 vk
A [ AH #E B . QuPPe, QUEChERS D) J — 2t 3t



695

4 5% B 23t v B B 5

z

HAAUNEE - FUE SRR

S5

S WIS S A2 O 5 ) WS BINERL L2 DS

LeL] Lzl vs [ 0y S 3 5 W WP By ¥ SYAYOAND deniqa()-desy uor 1eaur] SIN-deniqi0-O L1
(2] I N S22 e i 2 B [5] A0L-D SIN-A0LD-OTdH
(1] fzahld et i1 SYAYOAND 01D SIN-10LD-01dH
[os] Lz 291 HIE T SYAYOAND deniqr-v SIN-de11q1()-D-)7] Mmo[jouru
[69] L7 Xk 69¢ WL SYAYDAND deniqi0-0 den1q10-0-0TdHN
[89] L7300 el P SYAYDAND deniqr0-0 PANEX O/DAS
[L9] G MYV 52 2 T W ¥ Od-2ddnd deniqr-p deniq1-0-01
[99] [543 FEE s fif St 22 B A0L SIN-LIVA-AL
[s9] Lzl 91 [ & 4 o SYAYOAND A0L SIW-I0L-LIvVAd
[¥9] Lz 6 Ju3% SYAYOAND OO SIN/SIN-LYVA
[€9] I AN N S R i X ke F [ den-p SIN/SIN-O'T
[29] YV H N 72 %% SYAYOAND-UIS deniqi()-o SN deniq10-0-0TdHN
[19] 23 0z LS X e Ve -k den-p SIN/SIN-O'TdH
[se] YV H 22k A= B RN SYAYOAND SIN-IOLO-SINIM.L SIN-IOLO-SINIM L-O1dN
[09] Lz X c8v ¥y 9v1 i 3 B 1] A0L-D A0L/0-0T
[65] L F R T 6 A RPAT AP A S 0d->dd"d derl -0 SIN/SIN-OT
[8s] 5y B 1 ¥ HpnaEY fife %k 22k B MOI-LA SIN-¥DLLATATVIN
5] fE e b o i e ) -2 dexy uoj SIN/LI-DD
[95] AR W17 15 SYAYOAND A0L SINH-OTdH
[ss] ZNE LY it X5t 7 SINMH-09
[vs] 720 89 VLSRR i e LG B (5] A0L SIN/AOL-D9D X D9
Les] I SN o G2 b 86 &K SYAYOND OO SIN/SIN-O'TdHN
[2s] Xk vet FE I ZE kY Odd-w [w]v]v] SIN/SIN-09
[15] Lz 961 oy A0 T S0 G L0 G A SYAYOAND [w]e]v) SIN/SIN-OT
[os] T M S F T 0d->dd"d [v]e]v) SIN/SIN-O'T
[67] L7y ¢ ZY Odd-w [w]]v] SIN/SIN-O'T
[sv] Lz 097 Wz S S SHAYDAND [w]e]v) SIN/SIN-0D
[Lv] il B YT 400 B T L TME i E g OO SIN/SIN-09
Lov] BT ¥ 82 SE W ke 3 SYAYOAND [w]]v] SIN/SIN-09
[sv] L W W H i sk B [ s[odnipendy SIN-0D
[rv] NG &t SYAYOAND sjodnipenty SIN-0D
AOUIRJIY EIUISEER | gowﬁsm poylow uondenxy pwxm_m:m SSBIA m,m\ﬁmcm [erusWwnIISUL
WX %2 B ERE XY 2418 STl Py Sl B it S 5 X ik B
sisA[eue anpisa.a aprNsad ur Adwoaydads ssew jo uonedrddy | dqe],

HANMHh WO B MDY Y 1 ¥



696

it i 2 4

a2k

T QuEChERS 2 B9 77 36 45 . [ 4 2% U5 2%
ST P REPE IR B L R DRI A R . AR
&5 W W B B AS [ o o 981 75 9 3% R0 0 30 I
R EARAE XS H AR AL P AT P00 AT e B
B9 DTS2 BUAE i A9 4 2y B ANV AL . QuPPe
SRR T 2013 4R 2 A i —Fh 43 B il AL & W
753220 SR P Y R SEUARL 4 U8 £ v 1 R
RS A . B T 28 T o0 b B R R
B e SR ERSE R R MR R 28 I A .
QuEChERS 77 ¥ 2 i Anastassiades ZE0] #7
th o SR S AR DA 42 RO 0] 0 150 TR A O R
PEAT AL S BE A R UK B 4 25 L i /) & Joi
FEYIR) T4 . QuUEChERS 32 H A7 48 A f] B2 L PR
BB R A LT R R S B — R D SR
BSIZ W T 5 R A b Z R A 2 AR B
m-PFC % & 3 F QuEChERS % 2k K 1fii % . 4
3 HICIE] AR 2 SBORE R SE T AE A v B BBOBCE o
il 32 B 1 T A BEOREZ L 58 00 R T TR A
55 AR A R 22 OF i, 35 B 4 5 AR R A
PERY H Y .
2.1 EYMEFRPRGKRESNT

IR i E AR KR R AY . O
UL MR, W LLT 6 KT Y IEAEY
A A 2y 5 B OF A BT LA A

1) & 7K 7 s A AR A SR KR
M3 ZERF S T DL AR S B SR AR

Laura 259 3% /] QuPPe-PO Fij &b 3 45 &
510 3% - R R O R - 1 B DBk o K R R
e 9 R B AR 25 BEAT RN . Zhao 4L
Tk T 20k B AL U5 i (m-PFC) . 25 4
T - Hf BT B R S B TR S R I 2
b4 24 f ] i) G 9 . Pang 455 5k Bl Q- TOF
T2 e 0 O R B AR b 485 Fh AR 24 vk 1 PR
A 146 Fh ARG 12 55 14 i v Y A 24 5%
B . Moura 5517 SR FI4CWE 55 HL 25 00335 A T
(i) A L 2 A A o R P A R T R Y
B L WALURD 50 RE P 1Y) B BA VR R TR Wy vk T
T oK SR WO ] fd bR o A A

2) IR R K R AT A 2R OK R KK
R,

Yang %77 # 57 T GC-MS/MS 5 P 46
I 5 Fh A G 28 7K 2R (T8 B2 A AR L BH A A7 68 L Al
TR 75 FhAC 2L I X 95 AN MG AR

W AR 2 AR B EAT RN L TO 0 RE P A A 2y
BREA K LG 18 R 2. Munoz 7
JH UHPLC-MS/MS ¥ %1 AT 98 3 b 42 R 2}
HEATARI L 7R 13 SRR A 5 A2l Rk 2
BN 2. 0~55. 6 peg/ke,

3) b AR KR L A TR

Deng %57 g7 v figk W 4K B AR 155 55 Ji
7 LB R 25 5 M S 1 B o 33 A ) e 2 v )
A ALBE N L RIS A 2y IR A0 i 18 AT
B S it o G HE T Y R T WURI B A 4 L B R R
BETE 1. 80~8. 62 ng/g Z[A], Mitchell 2B %t
TS 2 1Y 198 £ I B AT 5 OBt Bk
REGINTHAT 75 VRSP R T AR R
Moreno-Gonzalez 55" 45 & 44 K i WM £ 3 5
1o 3 PR R R B R R S BTN e R BB A
O R Sk BB BN &) i 162 gk 24 1) 2 3% B
iRl

A) R R R TR T P KR
Ll it o

Hidalgo-Ruiz %P 3% F§ LC-MS/MS 3 Xt
40 £ FH b R 0 SR e i A M A 2 R AT A
R R E R vk R Gk 4.6 mg/kg.
Wang 555 25 45 10 il B v 70 26 BORRR /2 350
A e T - H BT 3 B AR L e A B L B R A R A
{Zrp iy 106 Fhofe 25 #4700 22 . 78 180 A I SR A
i PRI I K L R L 2w iy DL R R
A2 Hoh 1 A AR P R HO R AR B
b 7R E R 0 R KR B R R .

5) V€M /A BT AR K S AR D
URRISR ST sk S /) SN e N

Hakami 25100 DART-TOF MS #1 GC-MS
VA R F0RE” B, 8 7 1k 43 Sl X 30 A [ 26
RIS Y i 2 R AR 25 5% B AT 256 e s R
DART-TOF MS i R % H 16 Figfe sy, % H
GC-MS H AR KM 13 Fpa 25, Han %5 R
FHZ W8 B G AL 7 i 455 GC-MS/MS, 52 8
TREIOK S FRFI/NZZ A W) 124 P 24 1 [+]
A, Wu £ % ] LC-Q-Exactive Orbitrap
R RORATT A= 77 it KA 2 1 M v m) BE A 24 i AT
T IF IR 4 TR TR R AT bR S IE
N FZ DT %8 5 KRR EE B AR o AT 20 A
4 b % R Bk B 2 e /D 1 R AN 1 R E 1Y
TEROR AT A 9 MRL,



S5

RAANEE - JFUE FORAE AR 25 5% B 23 Bt v i) BF 5 3k e 697

6) X4 AT Bk R 7 0 2 i o DL
2

XA MEAFENNIEY R, ST
SR AL R g%, HoAR 2 5k B — R TE R K
V-, Saito-Shida Z %} H T LC-Orbitrap-MS
1 LC-TOF MS £l 25 it v 146 F o 24 . 4 Ff
J5 2 1 e W S R ) 3 6 o o 4R B 5 1R 1 T
P, 37 8 A AN AE S CUNRE 85 ) 1 E
WAy, w2E ST 5 MR b h
460 AR 25 1) GC-MS/MS Fail J5 5, IF 4 215
HErp 2GR AT T M 7E 92 Do B S R B T
REHRER .
2.2 HMBEFRPREGRBSN

PR A 2 R B R TR B
DA AR T A A2 BRI DRL K 1 3R
AR TR KR W AR A R B B B b I AR
P E MM E W 4, Zhang VR HHE &
RCBURH €2 35 - £0 356 5T 3% 5 X 72 A X8 A AR A R
(1) 58 Fifr % s 7] B AR W AT A I L AR 6 S A
r FPOREIN T3 A A 24 G v g R N B Ak R
AT R A KO8R OB i {H. Ozun
FUUSR A LC-MS/MS 3K T 20 F 4 5 K&
H A &b 156 Bk 25 5% 8 . Dasom %550 3%
A LC-MS/MS x5t [ i 3 1 78 A4~ K™
i CEG H 88 0 KR o il 66 ok 24 A7 K
ML 10 NSFEAR BoR A 25 BHYE . John %51 7R 30
REWRKE IR RE TR IG5
i s R GC-MS 34 X5 A B FA DL AR 245 )¢
FACHI Y AT K, Forh DDT i fH L S 8 oS
FIHE BE WAL SE X At A B R R DR RE AR o
R T HWERE .
2.3 DA XBEMHAETIHRAKBSN

A2l T REE DA Sl 85 MR
B 65 AN PLOE BF R SF AT k. Hu 5 R A
HPLC-HRMS #xf 254 i b 11 Fpofg HLBE AR 24
HEAT R DU o A G rb 1 AN b e R BT R 9 A%
. Wang H'RETHEEMIPAEHNNZE R
FHE AR K AR A, R ] GC-MS/MS 2 i il A
BLE R B OB BR2E AR 24, 76 75 Vo AR i rh G
B TARAIRE
2.4 REHRPRAKRBEIN

Wit 5 A 245 (1 FH 5 A P A B A9 38 I 3R 5%
I AR 2 5% BRI L K AR L R DL RS R

LHTTRE S A AR . AP A2k E
2330 3 £ W B LR 36 DL R R &R e E N F
8% A W) N X {5 R fE ST . Wang
20720 52 F LC-ESIF-QTOF MS 4T 4 3 4
15 KA I P KRR b Bk B Y A 2 B L ap
REMIEE AL = AT T 0 A, R BTt R 24 BF
NN SR SRR I R VR R (e 7/
Andrea 21 % QuEChERS 5 LC-MS/MS i
GC-MS/MS $ ARMEZE & % 18 Sl 4
218 FhAe 25 5% B AT T R I, 4 JU 2] 39 F
REFRE .
2.5 ANEEVHAPRABENREDERESHT

bR T VT Ak A4 25 72 IR BT & W b i A R
e o AR W W0 B Al (P R R T ) TEA
RY BB Z , TR N
TR AN, FEEFESE N EYRICY
MANREY R A, AW bRic o)) DL A 25 A&
B ACH Y Sk 25 5 H bR A ¥ 5r 1 M E5AE
FAB =4 A AR A BT R I PR Kk
K VA R RE L S L ad XA W R AR i A 2 R
Prbric i A7 4 B AT AN 5 8 ik 25
S 114 VS T f B R . R R Sk it P A 24
AR 7™ i AN B A AR 25 BE AR 3R 5 A A
WA AR . 9F BT g AR gk, mT L,
AR T AR 25 A W AR AR AR AR B B i
AW WA ek A AW &Y A & . Spaan
ZEUVSR AR 8 RS- = E DO AR R 5 5 0 e
1120 AR P A PLBEAR 2519 6 A ki
SR R 2 A W AN TR] A O 9 T A A 3
SR 224 ~240 nmol/g LR B . #h kK B2
SRR RO 0 - P T R X
M 115 R 25 347 1 R, o 7] ¥ K 56
IR AL T R AT R A T Uk
2.6 THEUREESRIESHT

Ry B i AR 25 1 €8 T A R R R L R LA
K AT A AL BOR K R 25007 42 5 T BT 3% A )
WP T . A< 25 W AT A Ak B 3 B 43 Sk R AT
A R A AR R S A A Fe R R S T A
PEHAR T 5 EEE G . ORI Hr AL
PUFE AE BTG e A P R 2 R AR A= 4.
Bressan 251 fii B 25 FH 48 3k 1k 58 (FMOC-CD) %
BOH B E AT AR AT AR Ak 85 S LC-MS/MS ik
Xof PRV B B R AT BRI L AE 10 3 PRI



698

B AR a2

NG 3 R S A B SR = VA
TR R A e IR 1 R SR A HE S BT O
2 BEBUR S e A0 K 8 4 B0k J5 i FMOC-CI
AL R LC-MS/MS 3£ 4610, 47 b 20
)R AR o A AR R 2R AT AT AR R S S R
T e AV R L R - R IR O S R R U O X K
o AT R I, AR RR AR BE AR B O 22 ~ 36
ng/L. ZEHE SR T M T 3 o B A
EAL 2 2 B g 7 Ak 4R, 2k Y 2 S i
sV Rt AR AR ST 3 R A HL B 2R
A 25 1) 5% BR AL
2.7 RGEHAESEREINAZPHEA

A 25 5% B8 B AR UE 53 BT 7 T B AU ML) B AL
R ARG I 1k 24> 5250 % 1] Y PR 52 56 1
05 B B AT ATV FE AR 5 v Y IR M LM
A 40 3 B bR E L 55 B 4 A Ak
P2 CAOAC) 9 4 HE 43 B J7 355 R K B 1Y)
REZIR S % LR EARE R g AR
DR G S M A 8 O o L R M O A R A
N FARME BT Ok B T3k 2,

= DU AR TR B R AE A 24 Bk R
AT 14 4 56 [ R b of PP N e 2200 . A KB
W, % QUEChERS Hl QuPPe Rij 4b 38 5 &
RT3 R A S5 A TR AR 25 B AR i
Y. £ AOACH 54t orik R 3% 5
JO i B0 FH A A Xt R 24 a0E AT A 0 ) A o O R R
A AH A $5 K B DU AR R BTG L B BiE AR AT B
V) 035 1 ol . e R R AR P, 2R
FH AR A B 5 QQQ K I 47 A 25 4 52 Bl X
Z R A 25 5% B TR IR AG I . R AR A 24 b
R 3 vh R B 2 DU AR A = DO AR AT S
EAEHOREE G L w4 B A A% B B
JEAR .5 QQQ H L5 2 1 A s 2210 8 A
K 75 3 o R FH A /b L B 2 X A 25 4G T SR
(o H 28 7™ 57, R 1 B L R A PE R
PR LA B A A B ) 0 A5 P A S A B S S
DU AR AT T3S A 45 A R R ok AR 25 K Y Kk R
FaH . A I AT S Bk AR 2 1Y el i
PR 0 A, = 5 DU AR AT S AT R AT RS U
SE R . PR RN R R A A B AN BE S R A
BT K W BE R0 A B B AR 24 5k 7 b oE 4

e 5 i LR LR I Y B

3 RIEHEMEEWIE

JBT R A AT A AR R S B [R] S A
FNTRLS f SO 33 A 00 2% ] P2 L i S B AR )L X 5
LA PRI AT {57 BE A O PR Ut TG 7 15 B 1
WFHPRE . PR 2 32 25y CAC/GL 90-
20171 FIRR B 1Y SANTE/12682/2019 3¢ 4™ 45
HET 5 R SR AR IEB T A S
AL RTARUE . [ PR ik 23 51 25 AR 56
FAS ) BB AR 1) 45 8 R A T 3R 3.

4 HFHIBEERE

JoT R R R H AT R R A LR
PR 9 S5 L A [R) 28 ) 5T 35 AN Y T A D 2R AN
o A B A AR KA ] 5 D S5 0 1 B A7 43 B 3
LR @R iy N2 = B il 5 2 NI et =
WREEAR . 23 T IMMLam kR HD
WA RZRI RN —. Bk 5 R
WHARL G B T RSB EEME® T
— B A bR D A R . AE R 25 5k BE R I
Wb, =EE DURRCFE S N BRI I S R
2 [ BSR4 T L E T R E
KO R4 25 . A B BT SRR S B X oK
KGR g N H T E MR
M) A% 2 i 45

Bl 5 ST i e R 1Y) & DL RORT B B Ak
AWK ooy B R DL bt T fg
SN W B8 5 R B B R LR A 4 A B
A AS W7 IF B0 L 3 0 AR I T O DA K R Ay B
B AR 4 A 9 KT B BOR AR A 25 5k A R
D e R . N R S AN AR B TR
T e R BORE e MR R B O R T EL RS BR T
Tk RT RS Bl P B RCTE  BE SE B AR 2 5k G B
851 UL IS R R B 1 =) N €l ST o
IR W DA R TR Aot Bk G S A )T R R
AN TRl il N R OIS I S D R TN
R IEAN LA B PR B B0 8 2 4 N S i R AR
JrE A ., = i A TG AR
EE NNV U e R VAN 5 NPT 4
KRR G R ELE T,



699

RAANEE - JFUE FORAE AR 25 5% B 23 Bt v i) BF 5 3k e

S5

Lzpdd sy T SIN/SIN-D09 X1 st Y [a] 611]
L7 4 B HE R SIN/SIN-09 i st Y [a] [srr]
L7 W M L WG G SIN/SIN-O1 i e 2 [ [L11]
Lz 218 S AL 4 1 SIN/SIN-O1 T 3l F [ fort]
L7300 8vy Jusk SIN/SIN-O'T i sk F [l [sit]
L7y 008 YN SIN/SIN-0D i e B (5] [vit]
SYAYOAND

I HAY) 3% G730 802 A1 S i R SIN/SIN-09 iz B (5] [er1] B ch
S NNy PR 03 Y SN AN 1ok Y 2 ZOI A YA SIN-0D X st [211]
& VAN ke b S0 Tl L Tl R T S A Y SIN/SIN-O'T Tt S 2 B 2 Ul e Y [r11]
077 207 " 357 by 0 of B0 © S 6 i g | I T R SIN-09 1 ) W Y [o11]

SIN/SIN-O'T
57 37 i A 1y Sk B L < Bl Bl i 300 B B Jon < el o 22 S Py 35 B B I SIN-09 SYAYOAND [601] VOV

74 15 YD M e X T SIN/SIN-O'T SYAYOAND [so1]
B O A=A ] I & e 33 SIN/SIN-O1 2ddND *SYIYDIAND [Lo1]
i FL ) 0 A B D0 e fof BB I g 23 3 SIN/SIN-O1 SYAYOIAND [901]
<5 M L S B3 s A1 Wl I B 1 SIN/SIN-O1 SYAYOINO [sor]
WA AAR WA 3] W SIN/SIN-09 SYAHOAND 1O [vor]
Lz T W Y A R [ SIN/SIN-O1 2ddnD [eor]

LEN R i -l SIN/SIN-OT SAAYOAND [zo1] B

sisA[eur poyiow
punodwo?) 102[qng S worowiy ERNEREIEN| uonezuesi()
%< 204118 Wy e Tl WX %2 71z

spoyjou sisAjeue [e1jjo ul L1jowo.a)dads ssewr jo uonedrddy g aqe],

B W CHch LG By D R R

(45



a2k

L I

=S

700

Gt [ 3 57 s M B [

MU ) G B A MRS DO G S ¢ s o 3] 08 0T XSS H BT ptooz>>%/w ‘nw [0t L Y 1 HHEE L QLY LM CE) L LB el
kb SIN/SIN ) 1 ke L0 B T
v g OTX SSHUMHEH - LN L&y s 8
H) Ay BEH A0 sk O - CHHYE H (7
SN LN X CF) T I G b ) D
ST E T My T G 41 kb 36 o 5 s 1t M B [ 4 T T A
CAEIL AR 7 /R R O H seqreg 0T X G
4 5 [ E /1B By H A B GO hd)D 0 i X By B
MY O T30 H o R S g
TH o 3] 55 - B * file i = et ok 3 SRR - RD
9608 T B B G A g v 0T X 6 HP L YR
E<ZN/S Ny CEHTE R 2 D S L0
fif &f — [o] BT ske M & FBRMEY R 7 XEEOE kI b kR
DS iE e A [ = /w2 B
A A S M0 T T o Y6 S I T o 6 HE -1 3
AT ANl R BRI LR 3 % 0€ T GBF B f5F o 34 £ ME -y sl NSRRI E i
4 B X G g Y LG Ty PN BN 4 (G - S ) T fig & — sk 1 PN BN 4 i G - 5l ) I * 4l - Bl - bl
SEZEN/S Ml SN INES) ik 5 S EE CONINCINIS) TR A Y =
) SN S 40 T el
MHUZNE S LM T Tt O - WH(CZNa - bl L E e
oy 7 h B [CRGEERN
fie 741 I St ok X fifl 37 = Sl ok 3T
FoL N 4 S W O I M 0 o N Al 5O hd
CEHTE R R TR R 20 R
> EZN/S Wi g} UMy

hbﬂjﬁv mGO@ wO aon_EDE EDEME:\L
W Wl Eay uontsmboy
UOIBDIJIJUSPI 10} judwaImbayy NCLHEEE

e e Ly L fifk

SELRTe)

MW

mﬁom WO MUQEDC EDEHC:\/M

WE

QOC@UMMCGW—UM .HOw HEWEW.HMZTWVH

e w1444 fifk

ﬂCE@vJ.DTU{

YL

L102 "TO-OVO

6102/28921/4AINVS NA

WO1SAS Eua%,ﬁ 1039919p SN

W 2 i S

mu-;:-.:—ouu SIA JUDI9JJIP J0] BLIIILID Uonedjnuapy

HE YL I R [

N

€ dlqeL

SOT XS ol 2 ST X O] o B 30 - e )



S5

RAANEE - JFUE FORAE AR 25 5% B 23 Bt v i) BF 5 3k e

701

S E 3k

(1]

[2]

(3]

[4]

[5]

[6]

7]

(8]

(9]

ZHAO K, WANG B, ZHANG C H, GUO Y F,
MAY,LIZL, WUTY, BAOZP., GAOY X,
DU F P. Catechol functionalized hat-shape carri-
ers for prolonging pesticide retention and flush
resistance on foliage[J]. Chemical Engineering
Journal, 2020. 127 689.

PRETTY J.

Intensification for redesigned and

agricultural systems[]J]. Science,
2018, 362(6 417) . 294.
ZHAO X, CUI H, WANG Y, SUN C, CUI B,

ZENG Z. Development strategies and prospects

sustainable

of nano-based smart pesticide formulation[J]. ]
Agric Food Chem, 2018, 66(26): 6 504-6 512.
AR, /N T 58 3 4 A i, E DL, B A
2020 4 J 3 AR 3 [ AR 25 B0 1 DL AR R 2 B
(). RZARFHH R, 2021,42(1) :1-11.

LI Youshun, BAI Xiaoning, YUAN Shankui,
YANG Mao, WANG Yiyan, ZHAO Annan.
Analysis on the situation and characteristics of
pesticide registration in China in 2020 and recent
years[J]. Pesticide Science and Administration,
2021, 42(1): 1-11(in Chinese).

FAAR XM AR M. B A 24 5k B PR
K ARSI ] REGF4H,2019,21 (4%
] 1) .:852-864.

WANG Dongwei, LIU Chang, ZHOU Zhigiang,
WANG Peng. Recent advances in rapid detection
of pesticide residues[J]. Chinese Journal of Pes-
ticide Science, 2019, 21 (Suppl. 1): 852-864 (in
Chinese).

VANACKER M, QUINDROIT P, ANGELI K,
MANDIN C, GLORENNEC P, BROCHOT C,
CREPET A. Aggregate and cumulative chronic
risk assessment for pyrethroids in the French
adult population[ J]. Food Chem Toxicol, 2020,
143. 111 519.

L1Z, SUN J, ZHU L. Organophosphorus pesti-
cides in greenhouse and open-field soils across
China: Distribution characteristic. polluted path-
way and health risk[J]. Sci Total
2021, 765 142 757.

GB 2763—2021 i E 2 EZRME TP RE
Fe R BB [S]. dbat . i EFR e AL, 2021,
NS e, 2w AR, . E AR o 2 Bk
BB R R LT] R B 58 #2021, 42
(2):19-25.

Environ,

[10]

[11]

[12]

[13]

[14]

[15]

PIAO Xiuying, LI Fugen, JI Ying. Comparison
of maximum residue limits of pesticides on tea in do-
mestic and abroad[ J]. Pesticide Science and Admin-
istration, 2021, 42(2): 19-25(in Chinese).

ERE AR JBUE . R AR R R 5 0 LT .
BACRE 2 U7 . 2009(6) 1 124-128.

WANG Guiyou, ZANG Bin, GU Zhao. Develop-
ment and application of the mass spectrometry
[J]. Modern Scientific Instruments, 2009 (6):
124-128(in Chinese).

W R B XA L 2R R 28 2 UHE L XL, X K
B PURRAT JF Tk 57 W 5 24 2 48 A0 15 4% 1l
[J]. B¢ .2020,41(3) :212-220.

YANG Pengyuan, LIU Yingchao, ZHU Chenx-
in, LI Shunxiang, LIU Kai, ZHAO Heyu, JIA
Bin. Quadrupole parallel oscillation electronics
system and feedback control[J]. Journal of Chi-
nese Mass Spectrometry Society, 2020, 41(3):
212-220(in Chinese).

JA X5 B WAk, B 4l A k-5 RS I
AREHAEZ ALY s by R LT ] Bl 2%
#,2017,38(4) :362-374.

ZHOU Wei, LIU Yikun, CHEN Zilin. Recent
advances in capillary electrophoresis-mass spec-
trometry and its application in pharmaceutical and
biological analysis[ J]. Journal of Chinese Mass
Spectrometry Society, 2017, 38(4). 362-374 (in
Chinese).

SUN J, ZHAO H. WU F. ZHU M., ZHANG
Y. CHENG N, XUE X, WU L, CAO W. Mo-
lecular mechanism of mature honey formation by
GC-MS and LC-MS-based metabolomics[J]. ]
Agric Food Chem, 2021, 69(11): 3 362-3 370.
R LR, 4 . N AUE BT BE R A AE
PR R R 5 A Hr g R A LT B A 4R
2019,40(3) :259-267.

FU Qing, YOU Xiaoming, JIN Jie. Application
of portable ion trap mass spectrometer in rapid
detection and analysis of illegal drugs[J]. Journal
of Chinese Mass Spectrometry Society, 2019, 40
(3): 259-267(in Chinese).

WANG W, WANG S, XU C, LI H, XING Y,
HOU K, LI H. Rapid screening of trace volatile
and nonvolatile illegal drugs by miniature ion trap
mass spectrometry: synchronized flash-thermal-
desorption purging and ion injection[J]. Anal

Chem, 2019, 91(15): 10 212-10 220.



702

=

L I

a2k

[16]

(17]

[18]

[19]

[20] f&

[21]

(22]

(23]

W AR SRR I E AL SR TP AR T A A [ AR
A8 A HRR €3S -  J BR B TR  SE A A
29 AR 2GR 1], @i ,2021,39(6) :614-623.
PAN Shengdong, GUO Yanbo, WANG Li,
ZHANG Dandan. Simultaneous determination of
29 pesticide residues in bayberry by pass-through
solid-phase extraction ultra-performance liquid
chromatography high resolution mass spectrome-
try [J .
2021,39(6): 614-623(in Chinese).

WEI Y., VARANASI R S, SCHWARZ T. GO-
MELL L, ZHAO H, LARSON D J, SUN B, LIU
G, CHEN H, RAABE D, GAULT B. Machine-

Chinese Journal of Chromatography,

learning-enhanced time-of-flight mass spectrometry
analysis[ ] ]. Patterns, 2021, 2(2): 100 192.
ALLISON C L, LUTZKE A, REYNOLDS M
M. Identification of low molecular weight degra-
dation products from chitin and chitosan by elec-
trospray ionization time-of-flight mass spectrome-
try[J]. Carbohydr Res, 2020, 493. 108 046.
RAJSKI L, PETROMELIDOU S, DIAZ-
GALIANO F J, FERRER C, FERNANDEZ
A R. Improving the simultaneous target and non-
target analysis L.C-amenable pesticide residues
using high speed Orbitrap mass spectrometry
with combined multiple acquisition modes[]J].
Talanta, 2021, 228. 122 241.

Z AR R E L, B TR B R B UK AR
i L S T8 B BT 23 M B R T B 23 P i
Rl ], R AR . 2015,36(13) :283-287.
XIONG Cen, LI Yuanwen, ZHENG Yanjie, LI
Weigang, LI Yongle, ZENG Yongting. Progress
in application of orbitrap mass spectrometry tech-
nique in food analysis[ J]. Food Science, 2015,
36(13): 283-287(in Chinese).
SAPOZHNIKOVA Y. Non-targeted screening of
chemicals migrating from paper-based food pack-
aging by GC-Orbitrap mass spectrometry[J].
Talanta, 2021, 226 122 120.

BELARBI S, VIVIER M, ZAGHOUANI W,
SLOOVERE A. AGASSE-PEULON V, CAR-
DINAEL P. Comparison of new approach of GC-
HRMS (Q-Orbitrap) to GC-MS/MS (triple-qua-
drupole) in analyzing the pesticide residues and
contaminants in complex food matrices[ J]. Food
Chem, 2021, 359. 129 932.

QIY, FU P, VOLMER D A. Analysis of natu-

[24]

[25]

[26]

[27]

[28]

[29]

ral organic matter via fourier transform ion cyclo-
tron resonance mass spectrometry: an overview
of recent non-petroleum applications[]J]. Mass
Spectrom Rev, 2020 1-15.

STERNER J L, JOHNSTON M V, NICOL G
R, RIDGE D P. Signal suppression in electros-
pray ionization Fourier transform mass spectrom-
etry of multi-component samples[J]. ] Mass
Spectrom, 2000, 35(3): 385-391.

TONNER D S, MCMAHON T B. Consecutive
infrared multiphoton dissociations in a fourier
transform ion cyclotron resonance mass spec-
trometer[ J]. Anal Chem, 1997, 69(23): 4 735-
4 740.

WU X, LI W. GUO P, ZHANG Z, XU H.
Rapid trace detection and isomer quantitation of
pesticide residues via matrix-assisted laser de-
sorption/ionization fourier transform ion cyclo-
tron resonance mass spectrometry[J]. J Agric
Food Chem, 2018, 66(15): 3 966-3 974.

KN 8 BRBE 2T B R T AT BT L BAE AR
Lt 2 fh SRR A e SR AL S W B
Gy FERUE S BT ROR PR R LT ], B A
K 2# 4% ,2020,11(13) :4 139-4 149,

LIU Hong. WANG Liang., CHEN Sheng. LI
Dan, ZHONG Huaining, REN Zhaofang, LI
Zicheng. Research progress on high-resolution
mass spectrometry analysis of high concern com-
pounds in food contact plastic materials and
products[J]. Journal of Food Safety and Quality,
2020, 11(13): 4 139-4 149(in Chinese).
WALORCZYK S. Development of a multi-resi-
due screening method for the determination of
pesticides in cereals and dry animal feed using gas
chromatography-triple quadrupole tandem mass
spectrometry[ J]. J Chromatogr A, 2007, 1 165
(1/2) . 200-212.

VIR 7 P <k < - M L BN 15
e BT VLU I G SR AR 1. RO A
TR IR L AR R LT i E R 5
A .2021(2).7-15.

YI Keke, XIE Jie, GONG Xiaoyun, ZHAI Rui,
PENG Tao. ZENG Weijie, LIU Meiying.,
HUANG Zejian, JIANG You. SHI Guoging.
DAI Xinhua, FANG Xiang. Progress in the ap-
plication study of liquid chromatography-tandem

mass spectrometry[ J]. Metrology Science and



S5

RAANEE - JFUE FORAE AR 25 5% B 23 Bt v i) BF 5 3k e

703

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

Technology, 2021(2): 7-15(in Chinese).

LUO H, MING L S, TONG T T, TANG Y,
YANG J, SHEN L, CUI H, YANG A,
HUANG H. Chemical comparison of ophiopogo-
nis radix and liriopes radix based on quantitative
analysis of multiple components by HPLC cou-
pled with electrospray ionization tandem triple
quadrupole mass spectrometry[ J]. J AOAC Int,
2020, 103(4). 1 148-1 159.

WU W, LIU S, GUO T, HAN X, XIA B,
WAN Y, HAN Q, ZHOU Y. Rapid screening
of 70 colorants in dyeable foods by using ultra-
high-performance liquid chromatography-hybrid
quadrupole-Orbitrap mass spectrometry with cus-
tomized accurate-mass database and mass spectral
library[J]. Food Chem, 2021, 356 129 643.
SOLER C, HAMILTON B, FUREY A, JAMES
K J, MANES J, PICO Y. Comparison of four
mass analyzers for determining carbosulfan and
its metabolites in citrus by liquid chromatogra-
spectrometry[J]. Rapid Commun
Mass Spectrom, 2006, 20(14). 2 151-2 164.
MAY ] C, MCLEAN ] A.

phy/mass

Ton mobility-mass

spectrometry: time-dispersive instrumentation
[J]. Anal Chem, 2015, 87(3); 1 422-1 436.
ARAH. B TR R PR A T PR AR R R
A F 5 R W LD b At o E AR R
2017.

BAUER A, LUETJOHANN J, HANSCHEN F
S. SCHREINER M, KUBALLA J, JANTZEN
E. ROHN S. Identification and characterization
of pesticide metabolites in Brassica species by liq-
uid chromatography travelling wave ion mobility
quadrupole time-of-flight
(UPLC-TWIMS-QTOF-MS)[J]. Food Chemis-
try, 2018, 244 292-303.

MLYNEK F, HIMMELSBACH M, BUCH-

BERGER W, KLAMPFL C W. A fast-screening

mass spectrometry

approach for the tentative identification of drug-
related metabolites from three non-steroidal anti-
inflammatory drugs in hydroponically grown edi-
ble plants by HPLC-drift-tube-ion-mobility qua-
drupole time-of-flight spectrometry[ J .
Electrophoresis, 2021, 42(4SD) . 482-489.

Fr, ML 2K E KA BRBATE. AL B
5N S e N S 2 U R R LT . 4 Bl
R ,2021,40(4) :456-467.

mass

[38]

[39]

[40]

[41]

[42]

[43]

[44]

WANG Nan, BU Jiexun, LI Yuyu. ZHANG
Yunfeng, OUYANG Zheng. Applications of am-
bient ionization and miniature mass spectrometry
in public security[J]. Journal of Instrumental
Analysis, 2021, 40(4): 456-467(in Chinese).
WFE B L E PN B E 5 . R
I A 43 A7 RSk 15 - A 0B JBT 3 v MR A Y B
LR [T ], w5 R ¥ E iR, 2013,
34(7) .1 591-1 597.

HUANG Baoyong, OUYANG Xihui,
Jiang, XIAO Zhiyong. PAN Canping.

SUN
Rapid
quantification of 13 pesticides in vegetables by
atmospheric-pressure  solids  analysis  probe
(ASAP) coupled to tandem mass spectrometry
[J]. Chemical Journal of Chinese Universities,
2013, 34(7): 1 591-1 597(in Chinese).

FHE. A HLBEA 25 (1 DART-MS B 3 2 A Fil %
LD deat: i E ARk R, 2012,
GUOXY,BAITH, LVYG, XIGC, LIJF,
MA X X, REN Y, OUYANG Z, MA Q. Rapid
identification of regulated organic chemical com-
pounds in toys using ambient ionization and a
miniature mass spectrometry system[ J]. Talan-
ta, 2018, 180. 182-192.

PHILIPPE V. NEVEEN A, MARWA A, BA-
SEL A. Occurrence of pesticide residues in fruits
and vegetables for the Eastern Mediterranean Re-
gion and potential impact on public health[J].
Food Control., 2021, 119. 107 457.

SGERL VKO LT, AL B RIS R R
AT . QuPPe-# R0 AH £ 3% H K
JoT 2 0 S i v vk o e K AR Ak BR LT .
B A2£,2018,39(18) . 262-266.

WU Yancan, JIANG Bingxin, SHI Yanhong, QI
Chuanyong, CAO Haiqun, TANG Jun, SHANG
Luning, SU Yiling. Simultaneous determination
of dinotefuran and its metabolites in vegetables
by QuPPe-UPLC-MS/MS[]7.
2018, 39(18): 262-266(in Chinese).
ANASTASSIADES M, LEHOTAY S J, STA-
JNBAHER D, SCHENCK F J. Fast and easy

Food Science,

acetonitrile

solid-

multiresidue method employing

extraction/partitioning and "dispersive
phase extraction" for the determination of pesti-
cide residues in produce[ J]. Journal of Aoac In-
ternational, 2003, 86(2): 412-431.

FERRONATO G, VIERA M S, PRESTES O



704

[45]

[46]

[47]

(48]

[49]

D. ADAIME M B, ZANELLA R. Determination
of organochlorine pesticides (OCPs) in breast
milk from Rio Grande do Sul, Brazil, using a
modified QUEChERS method and gas chromatog-
raphy-negative chemical ionisation-mass spec-
trometry [ J]. International Journal of Environ-
mental Analytical Chemistry, 2018, 98(11):
1 005-1 016.

BREMPE . VR A A, EIE S, TR, T W R . E
LLLRCMR BB R, MG FE SR/ IE
A v B B R SR R 3 R L 2K
w2k 1], (ai¥%,2017,35(11) ¢ 1 177-1 183.
CAI Lisheng, SHEN Weijian, WANG Zheng-
ping, ZHANG Rui, DING Tao, YU Keyao,
WANG Hong, ZHANG Wenjun, GONG Yuxia.
Determination of three organotin pesticide resi-
dues in apples and cabbages by gas chromatogra-
phy-electron impact/positive chemical ionization
mass spectrometry[ ] ]. Chinese Journal of Chro-
matography, 2017, 35(11): 1 177-1 183(in Chi-
nese).

WANG S, LI M, LI X, LI X, LI X, LT S,
ZHANG Q, LI H. A functionalized carbon nano-
tube nanohybrids-based QuUEChERS method for
detection of pesticide residues in vegetables and
fruits[ J]. J Chromatogr A, 2020, 1 631. 461 526.
WANG X, BANKS A P W, HE C, DRAGE D
S, GALLEN C L, LT Y. LI Q, THAI P K,
MUELLER J F. Polycyclic aromatic hydrocar-
bons, polychlorinated biphenyls and legacy and
current pesticides in indoor environment in Aus-
tralia-occurrence, sources and exposure risks[ ] .
Sci Total Environ, 2019, 693: 133 588.

WEHR ERE. B Z2ME. W E 8. QUECh-
ERS-UAH (0,335 80 156 5 335 12 1wy 8 2 0 2 A8 4 O
Zipfh 460 R 255k B LT ] R 25 % % 4R, doi.
10. 16801/j. issn. 1008-7303. 2021. 0083.
HUANG Xuezhe, CUI Zongyan, GE Na, ]I
Yongyan, CAO Yanzhong. High-throughput
screening of pesticide residues in Chinese herbal
medicines by QuEChERS-GC-MS/MS method
[J]. Chinese Journal of Pesticide Science, doi:
10.16801/;. issn. 1008-7303. 2021. 0083 (in Chi-
nese).

AT DA W, TURIE, £, 248, il
S B g ok R v Ak R 2 A v TR R £ - AR K
Jo R [E A N S by S R 2R BT, A2

[50]

[51]

[52]

[53]

[54]

[55]

B 4R CHVAS:
2FHR .2019,21(1) - 82-88.
HAO Dongyu, XI Xingjun, CHU Qiao, YU

Congcong, WANG Ting, LAN Tao, PAN Can-
ping. Simultaneous detection of five pesticide res-
idues in ginseng by multi-plug filtration cleanup
method combined with high performance liquid
chromatography-tandem mass spectrometry[]].
Chinese Journal of Pesticide Science, 2019, 21
(1): 82-88(in Chinese).

HIDALGO R, ROMERO G, MARTINEZ V,
GARRIDO F. Monitoring of polar pesticides and
contaminants in edible oils and nuts by liquid
chromatographyflandem mass Speclrometry[J].
Food Chemistry, 2020, 343: 128 495.
GOREL-MANAYV O. DINC-ZOR S. AKYILDIZ
E, ALPDOGAN G. Multivariate optimization of
a newLC-MS/MSmethod for the determination of
156 pesticide residues in milk and dairy products
[J]. Journal of the Science of Food and Agricul-
ture, 2020, 100(13): 4 808-4 817.

HAN Y T, SONG L, ZOU N, QIN Y H, LI X
H. PAN C P. Rapid multiplug filtration cleanup
method for the determination of 124 pesticide res-
idues in rice, wheat, and corn[J]. Journal of
Separation Science, 2017, 40(4) . 878-884.
ZHANG X N, SONG Y. JIA Q. ZHANG L,
ZHANG W, MU P Q. JIA Y B, QIAN Y Z,
QIU J. Simultaneous determination of 58 pesti-
cides and relevant metabolites in eggs with a
multi-functional filter by ultra-high performance
liquid chromatography-tandem mass
spectrometry[ J]. Journal of Chromatography A,
2019, 1 593. 81-90.

WANG X, LI P, ZHANG W, ZHANG Q, MA
F, YU L., WANG L. Screening for pesticide res-
idues in oil seeds using solid-phase dispersion ex-
traction and comprehensive two-dimensional gas
chromatography time-of-flight mass spectrometry
[J]. J Sep Sci, 2012, 35(13): 1 634-1 643.
kAL, K IGEHE L IR L X R T, R R M
-85 20 B AORE €0 35 /1 o B SIS I E R A
HLEAZ5]]. 4%.2021,39(5) :541-551.
ZHANG Jingxing, ZHENG Xiaoyan, TAN Li,
LIU Jinbin, YU Haibin. Determination of at-
mospheric organochlorine pesticides using isotope
dilution high-resolution gas chromatography/

high-resolution mass spectrometry[J]. Chinese



S5

RAANEE - JFUE FORAE AR 25 5% B 23 Bt v i) BF 5 3k e

705

[56]

[57]

[58]

[59]

[60]

[61]

[62]

Journal of Chromatography, 2021, 39(5): 541-
551(in Chinese).

HU T T, LUCM, LI H, ZHANG Z X, ZHAO
Y H, LIJ. Determination of eleven organophos-
phorus pesticide residues in textiles by using
HPLC-HRMS[J]. Anal Sci, 2017, 33(9):
1 027-1 032.

ZACHARIS C K, ROTSIAS I, ZACHARIADIS
P G, ZOTOS A. Dispersive liquid-liquid micro-
extraction for the determination of organochlorine
pesticides residues in honey by gas chromatogra-
phy-electron capture and ion trap mass spectro-
metric detection[ J]. Food Chem, 2012, 134(3);
1 665-1 672.

WU X, LI W. GUO P, ZHANG Z, XU H.
Rapid trace detection and isomer quantitation of
pesticide residues via matrix-assisted laser de-
sorption/ionization fourier transform ion cyclo-
tron resonance mass spectrometry[J]. J Agric
Food Chem, 2018, 66(15): 3 966-3 974.
MELTON L M, TAYLOR M J, FLYNN E E.
The utilisation of ion chromatography and tandem
mass spectrometry (IC-MS/MS) for the multi-
residue simultaneous determination of highly po-
lar anionic pesticides in fruit and vegetables[ J].
Food Chem, 2019, 298. 125 028.

PANG G F. FANCL, CHANG QY. LIJ X,
KANG J, LU M L. Screening of 485 pesticide
residues in fruits and vegetables by liquid chro-
matography-quadrupole-time-of-flight mass spec-
trometry based on TOF accurate mass database
and Q TOF spectrum library[J]. Journal of Aoac
International, 2018, 101(4). 1 156-1 182.
GALLO V, TOMAI P, GHERARDI M, FA-
NALI C, de GARA L, DORAZIO G, GENTILI
A. Dispersive liquid-liquid microextraction using
a low transition temperature mixture and liquid
chromatography-mass spectrometry analysis of
pesticides in urine samples[ J]. Journal of Chro-
matography A, 2021, 1 642. 462 036.

B 00 U RE s A7 T . SR L P IBE AL B
¥, 25 di 2. Sin-QuEChERS %5 4 #1540 i
3 - 1o 2 G U RO A R R 25
Psk R LT, 43 Hifes¥ .2020,48(3) :423-430.
HUANG Hetian, XIE Shuang., TU Xiangting,
YANG Hongbo, GUO Feng., SUN Xiaohong,
DUAN Yaling, LI Zhanbin. Rapid screening of

[63]

[64]

[65]

[66]

[67]

[68]

pesticide and metabolites residues in green tea by
sinrQUEChERS with ultra performance liquid
chromatography-high resolution mass spectrome-
try[J]. Chinese Journal of Analytical Chemistry,
2020, 48(3): 423-430(in Chinese).

LOPEZ S H, DIAS J, de KOK A. Analysis of
highly polar pesticides and their main metabolites
in animal origin matrices by hydrophilic interac-
tion liquid chromatography and mass spectrome-
try[J]. Food Control, 2020, 115, 107 289,
AN AL BN T e, it
BRI £, KA. QUECKERS %54 52 i B £ 40 H
RO PR A A R R ZG AR BT ). B
A TR 24 4% 2020, 11(23) .8 775-8 783.
GONG Xiaoming, KONG Caixia, WANG Bing-
jun, WEI Wei, HUA Mengmeng, WANG
Hongtao, ZHANG Hongwei, ZHANG Xiaomeli.
Determination of pesticide residues in tea by
QuEChERS combined with direct analysis in real
time-tandem mass spectrometry[J]. Journal of
Food Safety and Quality, 2020, 11(23): 8 775-
8 783(in Chinese).

HAKAMI R A, AQEL A, GHFAR A A,
ALOTHMAN Z A, BADJAH-HADJ-AHMED
A Y. Development of QuEChERS extraction
method for the determination of pesticide residues
in cereals using DART-TOF-MS and GC-MS
techniques. Correlation and quantification study
[J]. Journal of Food Composition and Analysis,
2021: 98: 103 822.

ROBINSON E L, SISCO E. Detection of brodi-
facoum and other rodenticides in drug mixtures
using thermal desorption direct analysis in real
time mass spectrometry ( TD-DART-MS)[J]. ]
Forensic Sci, 2019, 64(4): 1 026-1 033.
RAJSKI L, DIAZ GALIANO F J, CUTILLAS
V, FERNANDEZ-ALBA A R. Coupling ion
chromatography to Q-Orbitrap for the fast and
robust analysis of anionic pesticides in fruits and
vegetables[J]. ] AOAC Int, 2018, 101(2): 352-
359.

ISHIBASHI M, 1IZUMI Y., SAKAI M. ANDO
T, FUKUSAKI E. BAMBA T. High-through-
put simultaneous analysis of pesticides by super-
critical fluid chromatography coupled with high-
resolution mass spectrometry[ J]. ] Agric Food

Chem, 2015, 63(18): 4 457-4 463.



706

=

L I

a2k

[69]

[70]

[71]

[72]

[73]

[74]

[75]

[76]

ZHOU H, CAO Y M, MIAO S, LAN L,
CHEN M, L1 W T, MAO X H, JI S. Qualita-
tive screening and quantitative determination of
569 pesticide residues in honeysuckle using ultra-
high-performance liquid chromatography coupled
to quadrupole-Orbitrap high resolution mass
spectrometry[J]. J Chromatogr A, 2019, 1 606;
460 374.

MORENO-GONZALEZ D, ALCANTARA-DU-
RAN J. ADDONA S M, BENEITO-CAMBRA
M. Multi-residue pesticide analysis in virgin olive
oil by nanoflow liquid chromatography high reso-
lution mass spectrometry[ J]. J Chromatogr A,
2018, 1 562 27-35.

HOU X, XU X, XUX Y, HAN M, QIU S T.
Application of a multiclass screening method for
veterinary drugs and pesticides using HPLC-
QTOF-MS in egg samples[J]. Food Chemistry,
2020 309 125 746.

WANG X, YU N, YANG J, JIN L, GUO H,
SHI W, ZHANG X, YANG L., YU H, WEI S.
Suspect and non-target screening of pesticides
and pharmaceuticals transformation products in
wastewater using QTOF-MS[]J]. Environ Int,
2020, 137. 105 599.

FARRE M, PICO Y, BARCELO D. Application
of ultra-high pressure liquid chromatography lin-
ear ion-trap orbitrap to qualitative and quantita-
tive assessment of pesticide residues[ J]. J Chro-
matogr A, 2014, 1 328 66-79.
SANTE/12682/2019 Analytical quality control
and method validation procedures for pesticide
residues analysis in food and feed[ S]. European
Union, 2019.

ZHAO PY, HUANGBY, L1Y]J, HANY T,
ZOUN, GUK ], LIX S, PAN C P. Rapid mul-
tiplug filtration cleanup with multiple-walled car-
bon nanotubes and gas chromatography triple-
quadruple mass spectrometry detection for 186
pesticide residues in tomato and tomato products
[J]. Journal of Agricultural and Food Chemis-
try. 2014, 62(17). 3 710-3 725.

MARTINS M A, LAGO I N, CARDOSO C F,
NASCIMENTO A, PEREIRA I, VAZ B G.
Rapid monitoring of pesticides in tomatoes (So-
lanum lycopersicum L.) during pre-harvest in-

tervals by paper spray ionization mass spectrome-

[77]

[78]

[79]

[80]

[81]

[82]

[83]

try[J]. Food Chemistry, 2020, 310.: 125 938.
W ds TR MG RIS AR 7. M 4 TR A A T
QUEChERS %4 & S0 5 335 53 10 5 15 7% 46 0 AN [+
MR B h Z R A 255k B [T ). R E% M,
2021,23(2) :395-404.

YANG Qin, ZHANG Yaohai, ZHOU Jie, JIAO
Bining. Analysis of multiple pesticide residues in
different citrus matrices by magnetic dispersive
solid phase extraction-QUEChERS combined with
gas chromatography-tandem mass spectrometry
[J]. Chinese Journal of Pesticide Science, 2021,
23(2): 395-404 (in Chinese).

MUNOZ N C, FLORIANO L, de SOUZA M P,
BANDEIRA N M G, PRESTES O D, ZANELLA
R. Determination of pesticide residues in golden ber-
ry (Physalis peruviana L.) by modified QUECH-
ERS method and ultra-high performance liquid chro-
matography-tandem quadrupole mass spectrometry
[J]. Food Analytical Methods, 2017, 10(2): 320-
329.

DENG M, YU T H, LUO H L, ZHU T G,
HUANG X Y, LUO L P. Direct detection of multi-
ple pesticides in honey by neutral desorption-extrac-
tive electrospray ionization mass spectrometry [ ] ].
International Journal of Mass
2017, 422, 111-118.
MITCHELL E A D, MULHAUSER B, MU-
LOT M, MUTABAZI A, GLAUSER G, AEBI

Spectrometry,

A. A worldwide survey of neonicotinoids in hon-
ey[J]. Science, 2017, 358(6 359): 109.
MORENO-GONZALEZ D, CUTILLAS V, DO-
LORES H M, ALCANTARA-DURAN J. GAR-
CIA-REYES J, MOLINA-DIAZ A. Quantitative
determination of pesticide residues in specific
parts of bee specimens by nanoflow liquid chro-
matography high resolution mass spectrometry
[J]. Science of the Total Environment, 2020,
715: 137 005.

WANG J J, GONG Z G, ZHANG T T, FENG
S, WANG J D, ZHANG Y L. Simultaneous de-
termination of 106 pesticides in nuts by LC-MS/
MS using freeze-out combined with dispersive
solid-phase extraction purification[ J]. Journal of
Separation Science, 2017, 40(11): 2 398-2 405.
WU M H, LIU M, DENG F, HU Y F, SUN L
H, ZHAN ] ]J. Simple solvent extraction coupled

with liquid chromatography-high-resolution mass



S5

N 7L

P H AR AE A 2555 B o M R IR BT 9

J&

[84]

[85]

[86]

[87]

[88]

[89]

[90] M

(91]

spectrometry for the analysis of pesticide residues
in rice bran protein powder[ J]. Food Analytical
Methods, 2018, 11(9): 2 368-2 375.

SHIZUKA S S, TOMOKO H, SATORU N,
HIROSHI A. Multiresidue determination of pes-
ticides in tea by liquid chromatography-high-reso-
lution mass spectrometry: comparison between
Orbitrap and time-of-flight mass analyzers[J].
Food chemistry, 2018, 256 140-148.

SHIN D. KIM J, KANG H S. Simultaneous de-
termination of multi-pesticide residues in fish and
shrimp using dispersive-solid phase extraction
with liquid chromatography-tandem mass spec-
trometry[ J]. Food Control, 2021; 120.
MAHUGIJA J, CHIBURA P E, LUGWISHA E
H J. Residues of pesticides and metabolites in
chicken kidney, liver and muscle samples from
poultry farms in Dar es Salaam and Pwani, Tan-
zania[ ] ]. Chemosphere, 2018, 193: 869-874.

K A E L B T IV SE L IR XUk R 20 f
T B 55 5 o 245 300 4 R ) Al 5 N LT ] AR 2 2%
24412 .2018,20(6) : 765-775.

ZHANG Zhiheng. HU Xiuqing, WANG Wen,
PAN Canping, LIU Lin. Construction and appli-
cation of pesticide trace model on human health
and environmental impacts[J]. Chinese Journal
of Pesticide Science, 2018, 20(6): 765-775 (in
Chinese).

ACOSTA A. RIAL C., DIAZ R, BERNAL M
LUZARDO O P. Optimization and validation of a
QuEChERS-based method for the simultaneous
environmental monitoring of 218 pesticide resi-
dues in clay loam soil [J]. Sci Total Environ,
2021, 753: 142 015.

YUSA V., MILLET M, COSCOLLA C, ROCA
M. Analytical methods for human biomonitoring
of pesticides. A review[]J]. Analytica Chimica
Acta, 2015, 891 15-31.

BT B A R R W AR 2 7 B AR
B PPl gz LD Jb g s E ARl R, 2012,
SPAAN S, PRONK A, KOCH H M, JUSKO T
A, JADDOE V W V, SHAW P A, TIEMEIER
H M, HOFMAN A, PIERIK F H., LONG-
NECKER M P. Reliability of concentrations of
organophosphate pesticide metabolites in serial
urine specimens from pregnancy in the Genera-

tion R study[J]. Journal of Exposure Science and

[92]

(93]

[94]

[95]

[96]

[97]

[98]

[99]

707
Environmental Epidemiology, 2015, 25(3) . 286-
294.
ﬁ@(ﬁ‘.a%zlﬂkaf%;ﬁ EE% 1% %M{{ﬂj’i

AN XK. ﬁﬁ?ﬁY&*ﬁ@%f%Eﬂéﬁq‘ﬁ%‘%]ﬁ]ﬁ
WA P 115 Fhge 25 L1 o0 A Ao il
2020,39(4) :485-491.

DU Qiuyao, ZHANG Yunfeng, WANG Jifen,
WANG Lu, CHANG Jing, DONG Linpei, WU
Xiaojun, LIU Bingjie. Simultaneous determina-
tion of 115 pesticides in blood by ultra-high per-
formance liquid chromatography-tandem mass
spectrometry[ J]. Journal of Instrumental Analy-
sis, 2020, 39(4): 485-491(in Chinese).
BRESSAN 1 G, LLESUY S F, RODRIGUEZ C,
FERLONI A, DAWIDOWSKI A R, FIGAR S
B, GIMENEZ M 1. Optimization and validation
of a liquid chromatography-tandem mass spec-
trometry method for the determination of glypho-
sate in human urine after pre-column derivatiza-
tion with 9-fluorenylmethoxycarbonyl chloride
[J]. J Chromatogr B Analyt Technol Biomed Life
Sci, 2021, 1 171. 122 616.

GB 23200. 108—2018 # 4y U1 £ i A 5 45 I 7%
BB E WO - e [S]. Jeat.
Hh [ bR oA R R AL 2016.

Wil Mt E3CH] VTR B 5 B B2 AR 5
T RETTAT AR AR O AR - ER IBE R 3 1k A
DK A A RR i B8R B RELT DL 20 MRk 2 2 i
2020,36(3) :385-389.

YANG Song, BAI Yang, WANG Wenli, XU
Leyuan, GAO Yun, WANG Ling, ZOU Nan,
MU Wei. Determination of mancozeb residues in
water by pre-column derivatization ultra-high
performance liquid chromatography-tandem mass
spectrometry[ J]. Journal of Analytical Science,
2020, 36(3): 385-389(in Chinese).

National public service platform for standards in-
formation EB/OL]. http: //std. samr. gov. cn/.
GEORGE W, LATIMER J R. Official methods
of analysis of AOAC international[G]. 20th ed.
United States of America:
Suite 300 2275 Research Blvd Rockville, Mary-
land 20850-3250, USA, 2016, 10: 1-137.

Aoac International

EU Reference Laboratories for Residues of Pesti-
cides[ S]. EURL | Residues of Pesticides (eurl-
pesticides. eu).

PURER N B = 3 S oS IS T



708

[100]

[101]

[102]

[103]

[104]

[105]

[106]

BRTERZG R BRI R L] ik =,
2020,39(1):116-124.
LIU Jiaming, MIAO Shui, LI Wenting, PAN
Huiqin, JI Shen. Application of high resolution
mass spectrometry in the detection of pesticide
residues[ J]. Chinese Journal of Analysis Labora-
tory, 2020, 39(1): 116-124(in Chinese).
S SC X By o K R T e 0 B B A A 4
1 35 2 2 o 3 R TP R AT S R L.
AR @R .2019,35(2) :192-197.
LAI Bowen, LIU Bin, LIANG Yongkang. Re-
search progress on food fraud using non-targeted
metabolomics based on high-resolution mass
spectrometry[ J]. Biotechnology Bulletin, 2019,
35(2): 192-197(in Chinese).
CAC/GL 90—2017 Guidelines on performance
criteria for methods of analysis for the determi-
nation of pesticide residues in food and feed[ S].
Codex Alimentarius Commission, 2017,
EU Reference Laboratories for Residues of Pes-
ticides. Analysis of phenoxyalkanoic acids in
milk using QUEChERS method and LC-MS/MS
[S]. EURL|Residues of Pesticides (eurl-pesti-
cides. ew).
EU Reference Laboratories for Residues of Pes-
ticides. Quick method for the analysis of numer-
ous highly polar pesticides in food involving ex-
traction with acidified methanol and LC-MS/MS
measurement[ S|. EURL|Residues of Pesticides
(eurl-pesticides. eu).
EU Reference Laboratories for Residues of Pes-
ticides. Analysis of ethylene oxide and its
metabolite 2-chloroethanol by the QuOil or the
QuEChERS  method GC-MS/MS[S].

EURL | Residues of Pesticides (eurl-pesticides. eu).

and

EU Reference Laboratories for Residues of Pes-
ticides. Analysis of acidic pesticides entailing
conjugates and/or esters in their residue defini-
tions[ S]. EURL|Residues of Pesticides (eurl-
pesticides. eu).

EU Reference Laboratories for Residues of Pes-
ticides. Analysis of captan, folpet and their
respective metabolites phthalimide and tetrahy-
drophthalimide via LC-MS/MS either directly or

following hydrolysis[S]. EURL|Residues of

[107]

[108]

[109]

[110]

[111]

[112]

[113]

[114]

[115]

[116]

[117]

[118]

[119]

Pesticides (eurl-pesticides. eu).
EU Reference Laboratories for Residues of Pes-
ticides. Analysis of dimethoate and omethoate
metabolites method development and pilot moni-
toring[ S]. EURL|Residues of Pesticides (eurl-
pesticides. eu).
EU Reference Laboratories for Residues of Pes-
ticides. Analysis of 4-Amino-3-methylbenzoic
acid in eggs[ S]. EURL|Residues of Pesticides
(eurl-pesticides. eu).
AOAC Official Method 2007. 01. Pesticide resi-
dues in foods by acetonitrile extraction and par-
titioning with magnesium sulfate[ S]. AOAC in-
ternational, 2007.
AOAC Official Method 2002. 03. Pesticide resi-
dues in nonfatty food[ S]. AOAC international,
2007.
AOAC Official Method 2007. 08. Low-level
pesticide residues in soft drinks and sports
drinks[ S]. AOAC international, 2007.
AOAC Official Method 2007. 09. Pesticide resi-
dues(>5 pg/L) in soft drinks and sports drinks
[S]. AOAC international, 2007.
GB 23200. 1132018 f ¥ 4R & dh b 208 Bl
R HARB R B W E SO TR
B S]. dbat. b E AR At 2018,
GB 23200. 8—2016 AR FIHE S H 500 Ffi & 25 K
FRAL - i A B B I E A - i
[S1. dtxt . b EAr i th At . 2016.
GB 23200. 13—2016 Z5M-rfr 448 Fhe 25 K A1 64k
AR E WA G- Bk [S]. b
AC P E R o D AL 2016,
GB 23200. 14—2016 L E; I FLR I H 512 Fhk
2 KRR S Al 2 Ak B R RO E WA £ 3T
kLS. dbnt: o EBRE ) RAE 2016,
GB T39076-—2020 5410 Hi MH 0k 28 4k 24 4% 78
R AELS T, bt v B AR AL, 2016.

5B 23200. 86—2016 FL K& AL & h ZRA HLEA R
PR A E SO - B/ B 2k (S
Fe 50 b E AR UE AR L 2016,
GB 23200. 92016 AR 45w 475 B 4 25 B AH 4L
ik RN E AR OE-Bg LS dt
5 P EBR o AR L 2016,

CcHa H 7 .2021-06-04 3 /& [0l H 1 :2021-07-06)





