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Simultaneous determination of spinetoram and its metabolites in rice using
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Abstract: A method was developed for simultaneous determination of spinetoram and its metabolites
residues in rice samples using liquid chromatography-tandem mass spectrometry (LC-MS/MS).
Samples were extracted with acetonitrile. After clean up with PSA, the analyte was analyzed using LC-
MS/MS. The results showed that the average recoveries varied from 73% to 105% at spiked levels of
0.02, 0.2 and 2 mg/kg for all the analyte. The relative standard deviations (RSD) varied from 0.9% to
10%. The limits of quantification (LOQ) (based on the recovery test) of spinetoram-J and spinetoram-L
were 0.016 mg/kg and 0.004 mg/kg, respectively. The LOQ of spinetoram’s metabolites were 0.02
mg/kg. As the method developed in this work is convenient, rapid and reliable, it can be applied in the

qualitative and quantitative analyses of residues of spinetoram and its metabolite in rice samples.
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of spinetoram-J; F. product ion of spinetoram-L; G. product ion of N-formyl-175-J; H. product ion of N-demethyl-175-J.
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Table 1 The parameters of multi-reaction monitoring mode

Hay PR B I ] BEE T THT HEFLALE ll4 e 5
Compound Retention time/min Precursor ion, m/z Product ion, m/z Cone voltage/V Collision energy/eV
N-demethyl-175-J 2.48 734.5 128.1 170 22
E 142.0 170 32
LREAEFHD 2.54 748.4
spinetoram-J 203.0 170 40
HA A 142.0 170 34
LEEFERL 2.71 760.4
spinetoram-L 203.1
N-formyl-175-J 4.68 762.5 156.1 130 12
150 mg 150 mg
100 100 5100 me 100 5100 mg
& X @200 m X 200 m
S 80 S 80 me S 80 ¢
g g g
g 60 § 60 &8) 60
~
w5 40 o 40 5 40
= = =
= 20 = 20 = 20
0

bk Rice plant
1. N-demethyl-175-J; 2. Z,%:% X B & -J(spinetoram-J); 3. Z. %% X & & -L(spinetoram-L); 4.N-formyl-175-J
2 FRIREWMIFI PSA 38R

Fig. 2 Influence of adsorbent in samples
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(414 SEE 1~500 pg/L)

Table 2 The standard curve and coefficient of determination

of spinetoram and its metabolites at the concentrations ranged
from 1 to 500 pg/L

wE P 1 £ 77 72

Compound

WERK, R

Standard curve equation Coefficient of determination

N-demethyl-175-J  y=611.911x+412.299 0.999 8
LEEZ W]

spinetoram-J ¥=565.690x+403.389 0.999 1
LHELZRHEHR-L

spinetoram-L y=151.900x+39.373 0.999 7
Neformyl-175-1  y=49.586x+31.461 0.999 5

&K Brown rice

4% 7¢ Rice husk
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*3 CEZFEREHEAHIEKERERDIRMESERIBNRERE (1 =5)

Table 3 Recoveries and relative standard deviations of spinetoram and its metabolites in rice samples at different

spiked levels (n = 5)

TEAK Rice plant %+ 7% Rice husk fEK Brown rice
HE K .
Compound Spiked level/ (mg/kg) ae2cliEs ae2cliEs R zcliEs
Average recovery/% RSD/% Average recovery/% RSD/% Average recovery/% RSD/%
N-demethyl-175-J 0.02 78 4.0 84 10 86 35
0.2 80 1.0 86 4.2 85 8.2
2 89 4.7 85 3.0 83 5.1
[
Z%%ﬂ:%}%‘f—] 0.016 73 0.9 76 4.5 86 5.6
spinetoram-J
0.16 77 2.4 75 1.6 88 7.1
1.6 79 3.5 78 2.1 78 3.1
¢tk
Z‘%%}mlﬁi{‘ 0.004 74 2.5 79 59 92 5.1
spinetoram-L
0.04 73 2.4 74 14 91 6.0
0.4 78 23 74 3.0 86 2.8
N-formyl-175-J 0.02 100 5.7 83 6.1 86 5.6
0.2 105 3.8 93 32 82 6.7
2 99 5.3 92 1.7 76 4.1
*x10* 4 Counts+ MRM (7345 = 128.) ZZTIB-0.1d < 10* 5 Counts+ MRM (7484 = 142.0)2zT3-B-0.1.d  *10° | Counts+MRM (760.4 = 142.0) ZTI-B-0.1d % 10® - Counts+ MRM (762.5 = 156.1) ZZTJ-B-0.1.d
1.6 1.2 1.6
1.4 10 25 1.4
1.2 T =2.482 min. : RT = 2.543 min. RT =2.706 min. 1.2
1.0 me = N-demethyl-J 0.8 lame = spinetoram-J 2.0 Nyme = spinetoram-L 1.0
0.8 Ala = 52 579 0.6 Alea =41 371 15 Ary =9 713 0.8
0.6 Helght = 12 341 0.4 Héjght =9 317 1.0 Height = 2 204 0.6
0.4 ! ’ 0.4
02 02 0.5 02
0 I T T T T T 0 I T T T T T T 0 T T T T 0 —I T T T T T 1
24 25 26 27 28 25 26 27 28 2.65 2.70 2.75 2.80 4.65 4.70 4.75 4.80
Acquisition time/min Acquisition time/min Acquisition time/min Acquisition time/min
N-demethyl-175-J spinetoram-J spinetoram-L N-formyl-175-J

3 ZEZFEERNRBYFRESRR (0.1 mg/L) 8 MRM FRiEE

Fig. 3 Multiple reaction monitoring (MRM) chromatograms of standard solutions of spinetoram and its metabolites (0.1 mg/L).
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Name = N-demethyl 4.1 . 4.1
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4.2 3.9 - Height=5 3.9 3.700
%
3.8 3.7 3.7 3.625
3.6 3.6 1 : : - 3 3600
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Fig. 4 Multiple reaction monitoring (MRM) chromatograms of the blank sample of rice plant
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N-demethyl-175-J spinetoram-J spinetoram-L N-formyl-175-J

5 HEHKRIN (2 mg/kg) HARAT MRM FRiEE
Fig. 5 Multiple reaction monitoring (MRM) chromatograms of spiked sample of rice plant(2 mg/kg)
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Table 4 Residues of spinetoram and its metabolites in rice samples

B% il i Residue/(mg/kg)

&
Compound k% Rice plant 5% Rice husk &K Brown rice FE4¥ Unhusked rice
N-demethyl-175-] <0.02~0.152 <0.02~0.080 7 <0.02 <0.02~0.033 6
L HE% F 1 FK -1 spinetoram-J <0.016~0.203 <0.016~0.134 <0.016 <0.016~0.042 4
2.3 % N &-L spinetoram-L <0.004~0.019 6 <0.004~0.016 1 <0.004 <0.004~0.006 71
N-formyl-175-J <0.02~0.185 <0.02~0.248 <0.02 <0.02~0.071 1
32 KRR (&it) Sum of spinetoram <0.06~0.556 <0.06~0.452 <0.06 <0.06~0.148
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