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Simultaneous determination of isoproturon and its metabolite
desmethyl-isoproturon in rice, wheat and animal foods by
QuEChERS-UHPLC-MS/MS
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Abstract A method for the simultaneous determination of isoproturon and its metabolite (desmethyl-isoproturon)
in rice, wheat, beef, milk, chicken and egg samples by ultra performance liquid chromatography-tandem mass
spectrometry (UHPLC-MS/MS) was established. The experimental samples were extracted with 10 mL acetoni-
trile containing 2% formic acid and purified by matrix dispersion extraction with 50 mg PSA as adsorbent. The
mobile phase was eluted with acetonitrile and 0.2% formic acid aqueous solution. The analytes were separated on

an ACQUITY UPLC HSS T3 column (2.1 mm X100 mm, 1.8 #m) and quantitatively analyzed by the external
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standard method using matrix-matched calibration curves. The results showed that the linear relationships between

isoproturon and its metabolite desmethyl-isoproturon were good in the range of 1 to 1 000 pg/L, with the correlation

coefficients all higher than 0.99. At four spiked levels, the intra-day average recoveries of isoproturon were 74.0% —
107.0% (RSD 0.7% —12. 9%), the inter-day average recoveries were 76. 2% —108. 7% (RSD 1. 1% —19. 8%),
respectively. The intra-day average recoveries of desmethyl-isoproturon were 76.9% —113.5% (RSD 0.6%—13.9%),

the inter-day average recoveries were 77.7% —107.4% (RSD 2.2% —17.4%), respectively. The limits of quantifica-

tion (LOQs) were 1.0 pg/kg for isoproturon and desmethyl-isoproturon. The developed method is convenient, rapid,

accurate and reliable, which could be applied for the simultaneous detection of isoproturon and desmethyl-isoproturon in

rice, wheat, beef, milk, chicken and egg. It was of great significance to solve the safety problems for the residue of

isoproturon and desmethyl-isoproturon in foods.
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Table 2 Mass spectrometry parameters of analytes
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i F 3L SR A % desmethyl-isoproturon Ci11 His No O 193. 19 94. 13 0. 080 30 25
151. 17 18
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egg samples spiked with isoproturon and desmethyl-isoproturon
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2.5 LRRFEMNE

SR FHASHIF G 37 114 57 PR I S LA g i i S
PSR BA A3 BT 7715 s 6 AR ™ it T 3 1 I S K
INZE TR AR RS A RS R 6 FPE T & 10 4y, A
60 MXFE S EATRLIN . 25 AN 5 BN, SEPRAE L 5
PRI S AR G P ot R i S D R ke P e A 2R TR AR 005
ARG B 4 FhIESAK M . TR KK PR
2y Rth i 1. 6~7.5 pg/kg. B RN BETE
KRG 2 YA i 3. 6~5. 8 pg/kgs FE/NAE
PR 2 U A & i 1. 4~3. 9 pg/ke,

®3 RAERERGVRFERAELZETE BXRYE ERUNNEER

Table 3 Linear equation, correlation coefficients, matrix effects and limits of quantitation for

isoproturon and desmethyl-isoproturon

&Y B J5T Ao ) B BTN .
Compound Matrix Regression equation R Matrix effect LOQ/ ug-ke
SR isoproturon Z & y=2 845 207 x+54 694 0.994 3 = —
pETA| y=2 823 288 x++28 812 0. 999 4 —7.9 1
P y=8 122 916 x+208 348 0.991 7 164. 9 1
Kok y=6 037 701 x+108 630 0. 996 0 96. 9 1
INFE y=1924 571 x+18 193 0.998 9 47.0 1
FN y=4 578 938 x+3 970 1. 000 0 49. 4 1
L=y i} y=6 754 855 x+148 615 0.997 2 120. 3 1
i34 Y L R P e & y=2 845 207 x+54 694 0.997 7 — —
desmethyl-isoproturon pENA| y=1 284 265 x+3 961 1.000 0 —1.9 1
XS y=3 224 166 x+58 211 0.9959 146. 3 1
Kok y=2 550 033 x+20 389 0.999 4 92.5 1
INFE y=4 867 240 x+114 576 0.992 7 58.8 1
LA y=1 708 024 x+496 1.000 0 30. 5 1
LR y=2 845 207 x+54 694 0.997 8 117. 3 1
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Table 4 Recoveries and relative standard deviations(RSDs) of isoproturon and desmethyl-isoproturon
in six matrices at 4 concentrations

41475 Milk JK Rice P Chicken
o~ IS = " = = = =
feat et ek ik il il il il
Compound —a (RSD#) / %5° (RSD*) / %5° (RSD) / %5¢ (RSDP)/ %" (RSD*)/ %5° (RSD)/ %"
nerke Recovery Recovery Recovery Recovery Recovery Recovery
SN 1 74.0(4. 1) 100. 0(19. 8) 77.5(5.9) 101. 3(18. 3) 74. 2(5.0) 99. 4(19. 7)
isoproturon 10 90. 2€0. 7) 107. 6(12. 0) 92.6(1. 3) 91. 7(5.7) 91. 8(7. 1) 99. 2(9. 6)
50 96. 8(4. 1) 93.1(4. 1) 94. 9(5. 0) 85. 9(10. 6) 75.5(3.3) 93.9(14. 8)
500 79. 8(2.0) 86. 1(5. 8) 85.5(2. 8) 86. 0(3. 3) 79. 8(8.5) 76.2(7. 1)
Jd FF 3 S5 PR o 1 106. 2(12. 4) 105. 5(10. 7) 91. 7(13. 5) 98.2(12.5) 100. 3(12. 9) 107. 4(10. 3)
desmethyl-iso- 10 92.5(1.7) 95.2(5.7) 83. 8(0. 6) 77.7(8.5) 105. 4(6. 2) 101. 2(6. 5)
proturon 50 95. 7(1. 3) 96. 1(2. 2) 82.7(4. 1) 83.9(6. 4) 104. 2(8. 1) 105. 2(6. 8)
500 113.5(13. 4) 104. 8(9. 8) 85.3(1.7) 88.7(5.4) 84.7(7.0) 80. 4(7.2)
A4 Beef W Egg /NE Wheat
~ KIS ” " o = = =
(T BN T i il i i i
Compound i (RSD*) / %2 (RSDY) / %b (RSD#) /%2 (RSDY) / %P (RSD#) / %2 (RSD") / %P
ne-ke Recovery Recovery Recovery Recovery Recovery Recovery
SNRE 1 77.6(6.5) 96. 1(16. 3) 86. 6(10. 9) 108. 0(16. 4) 101. 8(12. 7) 111. 0€9. 2)
isoproturon 10 91. 4(12. 9) 107. 6(13. 0) 95.8(4. 1) 108. 7¢9. 1) 107.0€0. 7) 106. 9(1. 1)
50 93.9(4. 4) 101. 6(7. 0) 89. 8(3. 1) 95.2(7.8) 77.7(6.0) 87.7(8. 1)
500 85. 7(4. 8) 86. 3(14. 5) 94.9(5. 2) 90.5(5. 1) 86. 3(4. 0) 86. 3(2. 2)
T FH 3L S5 PR o 1 76.9(7.6) 89. 8(15. 2) 77.2(10. 2) 85.8(13.8) 78.3(4.7) 98. 4(17. 4)
desmethyl-iso- 10 88.2(6.5) 96. 3(10. 4) 94, 2(1. 8) 99. 5(7.3) 82.2(3.2) 84.7(7.6)
proturon 50 88.5(3.9) 92. 2(5. 6) 80. 2(13.9) 92.2(14. 3) 99. 1¢2. 1) 97.4(4. 1)
500 91. 1(6.0) 90. 1(17. 3) 95.1¢6. 1) 95. 2(4. 6) 91. 5¢6. 1) 86. 8(7.3)

D g/ Y5 SER 1 K H P35 IS, mfiee/ 7ob S gl 5 K IN5E H 73 [l Se , RSD SR 1 K H AR AR (i 25, RSDP i 825 K
W5E H AR bR IR 22
Recovery/ % is the average recovery on the first day, recovery/%" is the average daily recovery for five consecutive days, and RSD is the

relative standard deviation on the first day, RSDP is the daily relative standard deviation for five consecutive days.

RS FREMRBPESTEEXKNE FAFD.BA.8E 6 FERHERBPKHER

Table 5 Detection of isoproturon and desmethyl-isoproturon in six matrix samples of rice, wheat, beef, milk, chicken and eggs

- P isoproturon 6 H L S N % desmethyl-isoproturon
N oW RE A RREREE A l/eke | IR R BB AL ke !
Number of test samples  Detected samples Content Number of test samples  Detected samples Content
4475 Milk 10 0 — 10 0 —
KK Rice 10 2 1.6~7.5 10 2 3.6~5.8
A Chicken 10 0 = 10 0 =
4 Beef 10 0 = 10 0 =
W% Egg 10 0 — 10 0 —
/NFE Wheat 10 0 — 10 2 1.4~3.9
3 PR3 JE AR 245k B 43 A 5K 3 T T BR ) v
Zale

S PR % J05E PR s S A R 22 Bk B R A o
AHFGE A T R ORIV AP, R

KA XA 6 Aol o v S N B R HC A ) 5t Y A 5 2T ik

PN R ) — R RIS PTSE A5 B 3 B 7 ik . 1T R BRI

)4 4% 6 Tl A ] f0 250 R R o 3 3o 8 25 280 kR (1] g)i—}fé. /J\Efi,7k*§X¢E.ﬁﬁéféW%ﬁfﬂzﬁ&ﬁm&ﬁ%

Gl AR CURPLOMS M) JEITA T o ot i ks

PF Sl AL PR A 5 B8, J7 VR A S MRV B AT PR L B M, 2011,
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