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liquid chromatography-tandem mass spectrometry (SPE-LC-MS/MS) was developed for
determination of amitraz, N-2,4-dimethyl phenyl-N-methylformamidine (DMPF), N-
(2,4-dimethylphenyl) formamide (DMF) and 2,4-dimethylaniline (DMA) in royal jelly.
The protein of royal jelly was precipitated, and the extracts were dissolved and distilled
with ammonia solution and ammonia of acetonitrile solution. The supernatant solution
was cleaned up with solid phase extraction column of N-Al, O, cartridges and eluted with
ammonia of acetonitrile solution into a glass culture tube, the eluate evaporated to
dryness and reconstituted in acetonitrile solution, and then filtered through nylon mem-
brane into a glass LC vial for LC-MS/MS analysis. The solution was separated by Agi-
lent Eclipse XDB-C18 column (150 mmX4. 6 mmX5 pym) and the quantitative detection
was performed on LC-MS/MS by multiple reaction monitoring (MRM) mode under
positive electrospray ionization (ESIT). Isotopes dilution internal standard method or
external standard method were used to determine the residue contents in sample. The
limits of quantification (LOQs, S/N=10) of amitraz, DMPF, DMF and DMA are
0.05, 0.5, 5.0 and 0.5 pg/kg, respectively. Single-laboratory method validation data
were determined, the calibration standard curves concentration are 0, 5.0, 10, 100,
200, 300 pg/kg and correlation coefficients are more than 0. 997. Appropriate amounts
of the standard target compounds were spiked into the “blank” royal jelly and fixed at
four final concentration levels of 5. 0, 10, 100 and 200 pg/kg, the recoveries and relative
standard deviations (RSDs) using spiked matrix calibration standard curves are 50. 5 %-
110% and 0. 8%-15. 0%, respectively. This method is convenient, rapid and effective,
it is suitable for determination and confirmation of amitraz and its metabolites in royal
jelly sample, and in line with the regulations of European Union (EU).

royal jelly; amitraz; metabolites; liquid chromatography-tandem mass spec-

-MS/MS)
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oG Vs R R R OT o 45 il 1% 10 mg/L A5
fift 5 9 PR A AR B BT a Wk B
1.3 XZWHE
1.3.1 FERVIOHREL RS ORFRIL 2. 00 g M F I
FEA T 50 mL RIEE LA H A 20 ng [F {7
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Table 1 Basic informations and

optimized mass spectrometric parameters

X
Tl 4% 8 P 15 [
wam MRM JHA .FJb 3] ilj
o Collision Retention
Compound transition . .
energy/V time/min
(m/z)
BHT K 294.2/163. 2" 14 14. 26
294.2/122. 2 33
BB 163.2/122. 2" 17 3. 30
163.2/107. 2 30
2,4- Z BRI ERE 150, 1/107. 1% 24 7.09
150.1/132. 1 14
2,4-HILHEM 122.1/107.17 17 3.61
122.1/79. 1 34
LA & -Ds 300. 2/166. 1 15 14. 25
2., 4- " HIEFE Dy 128.1/110.0 19 3.61

T ox RoR g w0
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Fig. 2 Purification effect of C18, HLB,

MCX and N-Al, O; SPE under different eluent fluid
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Table 2 Matrix effect of royal jelly on the investigated compounds
CEa] o i b T R
TR B2 BT R
[ax?] MRM } Wi J37 548 Wi S0 548 _ _
Concentration/ Ration of ion
Compound transition Intensity of Intensity of
(pg/L) suppression/ %
(m/2) solvent blank matrix
I K 294.2/163. 2 0.5 5040290 4484871 11. 0
A 163.2/122. 2 0.5 1334008 826277 38.1
2, 4~ F R 5% 5 TR v 150.1/107. 1 0.5 15741 17684 12.3
2. 4= B R 122.1/107. 1 0.5 699708 334201 52.2

TE« o B2 (00 = IR A VA V00 v O] 07 388 88 — 73 10 0 2 00 8 ORI A 5 90 V2 588 J3E ) >< 100 2 /18 45V T o o o 3 2

R3 4ATHUAYHEEXRRTNEKE (n=6)

Table 3 Results of liner relationships and recoveries (n=26)

LEEE Y1 K7

Ny RHTR Correlation Spiked B b e
Compound Calibration coefficient level/ Recovery/ % fi e

equation RSD/ %

(R?) (png/kg)
XL bk y=0.04462—3. 97X 106 0. 9974 5.0 92.0~110 6.8
10 84.0~97.0 5.7
100 91.8~108 5.4
200 107~110 1.0
LREN y=1.32X10°2—16 0. 9992 5.0 62.0~64.0 1.6
10 55.0~60. 0 4.1
100 50.5~70.5 15.0
200 66.3~72.0 3.2
2,4~ W R Y g y=2595x—0. 27 0. 9996 5.0 80. 0~100 8.6
10 94.0~102 3.0
100 101~107 2.2
200 97.7~105 2.8
2, 4- W R y=0.07062—9.2X10"¢ 0. 9994 5.0 80.0~94.0 7.3
10 89.0~106 6.1
100 87.2~109 9.8
200 108~110 0.8
5 #Hig FAMREEE B . 15 Bk R PRBE L W] 2 H i

A FE R F A 2 B A iR e e R AN Ak B 1 B R R B BR R A K
I 5 e S PO DR LB B2 4 B BDTZONIE I E T 12 HEUCAS IR A R ) B
SEFEE R 2. 4- T WS e AR E L M FEAR SERIEDN IR E A R 2
I 2 KRR VEAL 2 I UUTE TR (SR ER L p b
AL O, FIARZEIOR: Al M o 35 B R ik 2 B8 SOk
SR WS IE B TR AR R AR Rk DL XURRELEARE WTRE e N 2 2R A
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