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Determination of eight fungicide residues in eggs by solid-phase extraction

coupled with liquid chromatography-tandem mass spectrometry
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Abstract: [ Objective] To establish an analytical method for the determination of residues of eight fungicides (ametoctradin, triadimefon,
triadimenol, flutriafol, mandipropamid, penthiopyrad, isopyrazam, and prochloraz) in eggs by solid-phase extraction (SPE) coupled with
liquid chromatography-tandem mass spectrometry (LC-MS/MS). [ Methods] The samples are ultrasonically extracted with acetonitrile. The
extracts are purified using ProElut DPC solid-phase extraction cartridges. The purified eluate is concentrated under reduced pressure and
reconstituted with acetonitrile. Chromatographic separation is performed on a Kinetex C 4 column (2.6 pm, 2.1 mm X 100 mm) with gradient
elution using 0.1% formic acid in water and acetonitrile as the mobile phase. Detection is carried out using electrospray ionization (ESI) in
positive ion mode with multiple reaction monitoring (MRM), and quantification is performed using the external standard method. [ Results]
The eight fungicides exhibit good linearity within their respective concentration ranges (R*>>0.99). The limits of detection (LODs) range
from 0.03 to 0.50 pg/kg, and the limits of quantification (LOQs) range from 0.10 to 2.00 pg/kg. The average recoveries range from 81.6% to
107.0%. [ Conclusion] The established method is simple, accurate, and reproducible, making it suitable for the determination of fungicide
residues in eggs.
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Table 1 Key mass spectrometry parameters of fungicides

e R BT FET RS RiER
[6] /min (m/z) (m/z) JE/V JE/V

A 5 R 2.88 276.2 149.1° 92 31
276.2 175.9 67

= I 2.78 294.1 197.1° 56 20
294.1 225.1 20

A 2.70 296.1 70.0" 23 22
296.1 227.0 20

3 A 2.53 302.1 123.0° 74 29
302.1 109.0 28

UK Bk TR i 2.76 412.1 328.0° 96 22
412.1 356.0 16

HE 9 T e 2.93 360.1 276.0° 56 21
360.1 256.0 25

I ek 255 A7 i 3.02 360.2 24417 85 28
360.2 340.2 23

Dk i frie 2.79 378.1 70.1° 65 43
378.1 310.1 17

ToOMERE T

35

b

R, SR FH i S5 R it 28 5 v ) il 2k 0 ROk T
B TR, A T EE WA (1) o M =>50% Ay o 5 B sk

B, 20%< | M| <<50% A Hf A5 I AN, [M|<<20% N

58 5 ROV

7
M, =

S

IQEF':

fl)x 100%,

M——E TR, % 5

by—F JST o T 2
by bR i 2R

1.2E

9.0E

R
Intensity

)

=)

=

3.0E

0.0E

(1)

F EEHEARERN—RARERRREENECEFSHAENRER

1.4 HELE

AB TripleQuad 4500 i 77 MultiQuant % 4} &b ¥ 2k 14: ,
A AT I 33 SR A RO s A BT, R Excel X 5090
PEAT AL B, SR A Origin 2018 £ 41 1 2% , 1) B 3 IR h 28 4%
1E 3l o AR vk
2 #RS5PNE
2.1 @&t

SRR o R 2R A A, A A AR
T =3, BA 0. EmEAG T BRY S i+
ALY B BA B, 2R pH G s (SR R ) L 4 B AR
ARE DL A AEFE, § B0 FARROCR T M, 2 B B
8o TR ARF I B P 5 0k, AR O S A AT B T LR e R
OB NI A A R b v 2 R N O e A 2, A A ik
e BT T P B bt ne A I LR L — s I B L R
A B T AR R ER B AL IR E IR R T T
O T RE B 1k 4> 7 5 3 R S M A AR R R IR
B DR TIE = 28 BORE o R I B A 1R T S R R A 3L
Tk B T TR P A R R B RE SRR AT . 2R LR A
i 9 0 P T BE B 0.1% W R /K — & B Al S mmol/L Z, iR
Bi— R IEAT T TRIE . dn e 1~T&] 2 BT i
JHe = MR EEAE 0.1% R 2K — 2 3 3h AR £ 148 Y i ) 1A
W& F 5 mmol/L & R Bt — L B T sh M, it e b Ak & 9 72
VP 3 AR e B e R TG R 25 . SR A R L IR T 0.1%
F R K — I 1 N TR sh A .
22 BRIk
22,1 EFEIREG RN ERE PRECS 6 2 g BIVERE S
N 2 PR FRUR TR 790 Bk o 0 T f L o 43 0y 50 pg/kg %
SR 7 4R JBLRF [ % IR0 s 1 55 o I 7 B RS — B 4h
H AR IR 1.3.2, 4 5132k #E 10,20,30,45,60 min 541
A TR 18 P AR I ], P AT A 3 kL S5 R AN R 3 TR .
B P B BB ] <730 min B, H AR 4 32 BUAR 58 4 5 E il
HRAAR ; 75 I ]34 (30 min) o] A8 5 Sk A W00 7

1.2E+6f
9.0E+51
=
Bz
B £ 6.0E+5F
= +.
3.0E+5F
0.0E+0, ‘ ‘ fjl ‘
0 1 23 4 5
it i)
Time/min

(b) 5 mmol/L Z TR — 2%

Bl RERNAE T F Kevf 5L A

+61
+5r
+5r
+5r
+0k; ‘ ‘ ‘

0 1 2 3 4 5

s i)
Time/min
(a) 0.1% T RAK—NE
Figure 1

Comparison of response values of penthiopyrad under different mobile phases
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Figure 2 Comparison of response values of triadimenol under different mobile phases
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