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Determination of mandipropamid residues in cucumber by UPLC-MS

KEF
ZHANG Zhouli

r F O

LI Dong LUO Si

ZEF

LUO Xingyu

£ % & %

YONG Ping YI Da

(R FETH B Al 25 SR 3R T L U I F9 58 637000)
(Nanchong Institute for Food and Drug Control s Nanchong s Sichuan 637000, China)

HE.BH. 22— 253040 B =5 WRAHFRES
MFEFRF R RBA RS EN T H., FiE:ARAHEELT
AR FERIE R A o E 48 F Bk (QUECKERS) # 47
HAl, ARG R AR, 0.1 T 8tk Ao T A R 2 AR it
ATRARGH—BBA N T, RR L5 F(ESD B TR
FEESH T Am X T, 3R bk B8 e # 4T %2 R e %o
(MRM), 4 R shAr it 172 &, B R: £ 0.01 ~
0.50 pg/mL KB R EEE A, X bk B e LA R4 49 &
M % A& ,R*=0.999 8; % 10.50,100 mg/mL 3 # R B
AR T A B e WD R 89.6 Y6 ~96.0%0 , 48 2T AR
A EZ(RSD)H 0.72%~1.80% (n=06), RIFH ki &
PR 0.003 mg/kg; £ FFR A 0.009 mg/kg, iK% F
FEMARERAERAE . BENR, >N EIHRAES B
WA EARSGH . EATHERNT R RBEA KRG TRE ZF
2H

KW A FH AR A EHE— B BERH (UPLC-MS) ; R
BL A M s /N

Abstract: Objective: To establish a detecting method for
mandipropamid residues in cucumber by UPLC-MS coupled with
the positive ions mods of MRM. Methods: The cucumber samples
were was extracted by ultrasonic acetonitrile and then were
purified by dispersed solid phase extraction ( QUECHhERS).
Cucumber solution diluted with ultrapure water, and filtered by
0.22 pm water phase. Then 0.1% formic acid water (A) and
acetonitrile (B) were used as mobile phase for isocratic elution.
Results: The results showed that a good linearity was obtained for

the standard curve of the method., its correlation was high, R?=

EE£WB Mamif g% 45 HE (45 :20YFZJ0049)
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0.999 8. Its detection limit was 0.003 mg/kg, and its limit of
quantification was 0.009 mg/kg. Meanwhile, its recovery rate
was between 89.6% ~96.0% at the three levels of 10, 50 and
100 mg/mlL. Conclusion: The method is simple, sensitive and
reproducible. This method is suitable for qualitative and
quantitative analysis of mandipropamid in cucumber, and it is a
suitable method for rapid determination of mandipropamid in
cucumber.
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P RR k(AL 387 A i B R e LR DG JC AH N 9 A6 I 7 vk,
4h,GB 23200.113—2018 #1 GB/T 20769—2008 H ¥ K #
K MPD 54, GB 23200.121—2021 ' B 4 ¥ 11 MPD
B ARG 0 Jr  B L VR N R L B 2 B B A
B, A 5¢ MPD B 43 81 77 ik £ 24 WA 1%
CLO P10 F 3 A BR 33 36 (LC-MS)P0 21, MPD % W #
TRYT AR B o 7E B I p g o R T
ﬁ%ﬁLlM“”ﬁﬁﬁﬁﬁL BORAR A5k d s T — ﬁw’ﬁﬁ
FIKE % B MG R RAFRY BUK d MPD 5% B 2 19
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PO, UPLC-MS J5 i 4 W, & — Fh 3 X vh MPD 5% &
Y Pk B S A3 T T . B AR MPD 1 4 A il TR R
oz e Rt — S %
1 MES5Jik
1.1 #R5iRF
MPD AR i : 100 png/mlL, Jb 50 34 28 B 6 B £ 4 R

/A\

Il

NG KR 3% 4l L £ E Fisher 24 Al

ToARBRR B L G AL AN - 43 A 4l R T R RE Ak 2
PR ] 5

TR KA & W) TR A5 2 KL S
Sy b e, vh E R 2GS AT R A

2 TR~ N-TH HERE e A ik S (PSA,40~60 pm) | f1 58
5 BB (GCB, 40 ~ 120 pm): W HIIZ & 4 W 3 A A R

/L¥ 7

0.22 pm A AL UENE : 2 [H Ameritech 23 A ;

S KR Milli-Q 4K ;

HN i,
1.2 UFEE&E#E

=T PO AT R
SCIEX 7~ 7] 5

K% 43 M1 RO ML203/02 #, | i Mettler Toledo

I Y : QTRAP® 4500 %, 3 E AB
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I

W HEYR % 7% : Multi-Reax %1, 7 [F Heidolph 23 & 5

R D HL:5810R A, i [5] Eppendorf 2 F] ;

A . KQ-700DE Y, B 1L i 8 75 X #% A PR ] .
1.3 REAHE

1.3.1 REFETANEE % GB 2763—2021 Pl A HIELE
AT
1.3.2 FEAR AL B ZE RIS IG p FE R B RS el gk,

FREUATRR ) 10 g R B8 2 0.001 @) il B F 50 mL B0
B IMA 10 mL 85, B 2485 2 min, 875 5 min,
JITASREAL (4 g TEKBRAREE (1 g AALEN .1 g i i —
KALE Y 0.5 g IR ML K& YD B2k 5

&2 2 min,4 000 r/min &[> 10 min, FREMWKIHI 5 mL k

BRI B R B — = AR R ik R BTN o XOB AR R B

THWMRTIMA 150 mg To/AKBRAREE .25 mg PSA.2.5
GCB, W EIRA) 2 min,4 000 r/min B> 10 min, WHXL{FJ
Wit 0.22 pm A HLEALFLIE B, R AL 2

1.3.3 ARMEWWECH  MEFIIRIEL 1 mL MPD AR {ER R T
100 mL &R 4K E 4,453 1 pg/mL B MPD
o HE A 5 VA VL

CL) T35 T A 7 5 YRR TS« 5 0 O B — 8 0 1) s 0B £ 45
W53 A 50% Lﬂmkzﬁ(&ﬁ%%%ﬁiz 0.01,0.05,0.10,
0.20,0.50 pg/mL A FIARIE TAER .

(2) B I J0 b o V35 VBT 1« PR TBL 25 1 R o AR I 4
1.3.1 At 1.3.2 B9 5 ik Ab 3, 75 3 &5 1 O W, %
Viuk @ Vapnmsa 8 1 VIREIF TR .H8 5005
P OISV . A B B — R ) b T A T . T 50 %6
25 1 JOT i VR R B BT & VK BE 43 %) 24 0.01,0.05, 0. 10,
0.20,0.5 pg/mL By 5L 5T VT e AR i T VBB
1.3.4 VAR @5 — B I BT 0 A

(1) WA % 514 - i 47 2 Shim-pack GIST Cyg kE
(2.1 mm>x100 mm,2.0 pm); I A R 0.1% HERK,

WEHE B R 20 5 VRS BE 0.3 mL/min; PEREARTR 1 pl;
MR 40 °C o WO IR VERL R P LR 1,
x1 REBEEHER
Table 1 Liquid chromatography elution procedure
i 18] / min WA A/ % WshA B/ %

0.0 90 10

1.5 5 95

3.0 5 95

3.1 90 10

5.0 90 10

(2) P&k ESL & T E & TR Ky =k
MRM; 575K 0.207 MPa; B FALHLE 5 500 V3 F IR
JF 450 °C ;i %5 %, 0.345 MPa; 5§ Bifin#4/< 0.345 MPa; £}
B PR R R ORI R A AR R DL SR 2,

x2 BREEH
Table 2 Mass spectrometry information
BE T /Da FET/Da BEBIE/V  RifERER/V
412.0 327.9 79.0 21.0
412.0 355.9 79.0 15.0
1.4 FEEH M
R MPD (@i 1 19 ff B i ] 5 MPD s 15 1Y

A B R ) 87 24— S50, A8 Ak T B ZE £ 2.5 %6 AP, LI s )3 6
M 2 X e T, FES R MPD By 2 %8 7 0948 X 3 L
5 R 2 o R R X L A A AR 3 e L T A
FEAE M P A FE MPD S BHE:
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Table 3 Qualitative judgment basis %
ARS8 4= B SOV Y AR T i 22
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10~20 +30
<10 +50

1.5 ERERMETE

PR OB P 38 AR 5 3 4y, 4 5l A 0.1,0.5, 1.0 mL
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Figure 1 Possible lytic pathways of mandipropamid
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Figure 2 Daughter ion fragment of mandipropamid
x4 RiLEH
Table 4 Mass spectrometry information

BB F/Da FEF/Da  EEBIE/V  RifERERE/V
412.0 327.9 79.0 21.0
412.0 355.9 79.0 15.0
412.0 204.0 79.0 29.0
412.0 125.1 79.0 60.0

B S BRIRAPEE—K O KAE s, 2 &

R s A 45 HE T MPD 9 43 2 e i 55 00, 45 SR,
TEAR R A AL 28 25 18 °F . 24 0% 8l A o 2 I B MPD B i) i
W HE A R A, B, R R K IR R AR s M

X K TIE—0. 1% W iR K . Z I — 2 R Bk
B R AT LB, B 2 PR A A, MIPD (14 43 15 8 T 3
U TR0 B 4y R BA B T B o) oy R R . 3 O N 2 —
KRR M O — L BRI K R R A S, BB —
0.1% I MR/K IR R MU RUSE L Ay B RE S i, PR R 2
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Figure 3 The XIC diagram of mandipropamid and signal to noise ratio in positive mode
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Figure 4 Standard curve of mandipropamid

M 4 AT AR AR AL RS S 4, MPD R 8
6] 4y 2.64 min, WA AF, J0 A 9 46 R oA RS S5 O L ok
S R 0 o O RE W R B LT R, E AT
PR AP E 2 3 MAIEZ R, X MPD &Rl 0.01~
0.50 pg/mL W AR LR R REF, HmIA T RN Y=
16 969X —11 086,R>=0.999 8, &Rk,
2.6 EREMBEE

2 B TICRE 5 b a3 SR 1,5, 10 3% 58 B RV BE 1
MPD 4 e BEAT SRR 58 3 A B A SR LR 5.

H 5 AT, # K H MPD #8143 43 51 7 89.6 %
93.8%,96.0% ,RSD # 0.72% ~1.80% ., &% K42
Rk J5 W 2 W B B3 T G a4 M AR OB
(QUEChERS) #t 1k , T 3% Jil UPLC-MS-MS il % H: v MPD
BB PR N 84.5% ~98.4% , iRk B 45 S AH .
MPD [H] 45 %4 89.6 % ~ 96.0 % » i B 2 B8 J7 4 4 #5 ) AY

F O HE AP N XSGR B T B AR A R A [0 0 3R A
RBREERRBRER
Table 5  Test results of recovery rate and RSD value
containing cyclamate adding mandipropamid
standard in cucumber (n=26)

BURE o/ A/ SFHMEE/ B EgE/ RSD/
g (mg * mL™!) (mg+mL™!) % %
10.102 10 8.962 89.6 1.80
10.095 50 46.903 93.8 0.96
10.144 100 96.005 96.0 0.72

A 3L BR R AL AT ACHE BR 4% BT 40 09 ALl 1, USR] BE M 55
A H A IR 56 R 3 % MPD 5% B2 H A D 1) 52 M), DU o 45 2R 5
HIEIEEIE,
2.7 R

HUAR AE 2R 58 1 A 00 AR o U R, B bR B
0.01 pg/mLiy MPD ¥ i i: A UPLC-MS, | 15 15 B It .
DI B 7R AE e L Sy e B, #5 I S /N =3 8l 10 AT
B, A5 LOD A LOQ {43 512 0.003,0.009 mg/kg.
2.8 EEREFEmEN

BEMLTE T 3 A 10 4y 38 IR O £ D0 AR i L 32 IR
Wb BRAN I . LML AT B MPD SRR 6.

HAS G 10 38R rh A 5 AR T it MPD BR R,
JLFE N 0.081 6 ~0.177 mg/kg, ¥ 1 K ik 50%. GB
2763—2021 L ZE ,MPD ) ADI {4 0.2 mg/kg « BW,
H# K MPD il B 5 K 5% B IR &4 0.2 mg/kg, 6]
M R At s 1 i A E R [R) RR BE A  MPD R 25 g 5 10 L B
SR 35 AR A ME T SRR R B I e R BRI
3 &k

K UPLC-MS ¥ X # JIC o 00 ik 17 i i 47 A6 I
Sy AVORAL T B R | 8 R 4% 1 O 25 4K T AN [R) U S0 AR 1Y Bk
ROR DL R e BB MR M, &5 R R B B R &
QuEChERS 3£ &b 5 0.1 % B & 7k 0 2, Bk 78 R 9 3h Al
HEATIN A L M OC R RAT . Wik 36 RS 9% B S5 4 B I 2L
Ko T AR AR TR A TR | ME R B R PR A
T A2 BTN v U T T e % B 1 A A D S . S ST B AR
T B 7 v X LAt 5 Al 14 K SR B S b OBU b It 1A i 5% BR A
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Table 6 Test results of mandipropamid content in cucumber (n=3)

. FRFEd /WA Pk B/ p—— i/ AR OREEE/
g (pg s mL™1) (mg e+ kg ') (mgekg ") %

RS 1 10.092 nd 1 nd nd —
10.182 nd 1 nd

FE 2 11.080 0.021 9 5 0.098 6 0.100 3.48
10.109 0.020 7 5 0.102 0

FES 3 11.431 nd 1 nd nd —
10.789 nd 1 nd

FEf 4 10.431 nd 1 nd nd —
10.558 nd 1 nd

FE 5 9.761 0.015 6 5 0.079 7 0.081 6 41.66
11.206 0.018 7 5 0.083 5

FEN 6 9.890 0.017 4 10 0.176 0 0.177 0 1.13
10.321 0.018 4 10 0.178 0

R 7 10.943 0.017 5 10 0.160 0 0.162 0 1.82
11.354 0.018 5 10 0.163 0

FEf 8 11.941 nd 1 nd nd —
11.142 nd 1 nd

FES 9 9.787 nd 1 nd nd —
10.005 nd 1 nd

BEH 10 10.654 0.022 2 5 0.104 0 0.102 0 2.94
11.210 0.022 6 5 0.101 0

T ond KRR — RN T .

R R A DT O A G T 75 92 iR Yo XS e T e P XL
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