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Abstract: A method of ultra performance liquid chromatography-mass spectrometry
(UPLC-MS) was established for the determination of octylphenol ethoxylates and non-
ylphenol ethoxylates in six kinds of liquid organic pesticides formulations (emulsifiable
concentrate, microemulsion, suspension concentrate, emulsion in water, soluble con-

centrate and aqueous solutions). The samples were ultrasonic extracted and diluted with
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methanol, then separated by Waters BEH C18 column (2.1 mm X100 mm X 1.7 pm)

with 10 mmol/L. ammonium acetate and methanol as mobile phase, gradient elution and

column temperature of 30 “C, while the flow rate was 0. 3 mL/min. Quantification was

performed in selected ion record (SIR) mode using Quattro Premier XE mass spectrome-

ter with positive ion mode of electrospray ionization. The results showed that the octyl-

phenol ethoxylates (OPEO) and nonylphenol ethoxylates (NPEO) in the concentration

range of 50-10 000 pg/L have good linear relationships (+>>0.999). The recoveries at
three spiked levels (5, 20, 100 mg/kg) are 81.8%-115.5% (n=28) with the relative
standard deviation of 1. 1%6-9. 8% (n=28), and the limit of quantitative is 50 pg/L. The

method is simple, rapid, accurate, and which is suitable for qualitative analysis and

quantitative detection of alkylphenol ethoxylates additives in organic pesticides.

Key words: ultra performance liquid chromatography-mass spectrometry (UPLC-MS);

organic pesticides; pesticide auxiliaries; alkylphenol ethoxylates
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Full scan mass spectra of OPEO (a) and NPEO (b) with ammonium acetate
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SIR chromatograms of OPEO and NPEO standard substances (a) and real samples (b)
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I K-Z §5. 10 mmol/L. & BR 4% ¥ -2 g .
10 mmol/ L Z 1 % ¥ W - WY s A A U 3 AH ) 1Y
SYER AT IR .. SR KR N IR
FE 8% 0 T N X FR 25 5 R s ok A K-H
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SB-C8(2. 1 mmX30 mm X 3.5 pm) 3% H: 1
rEROR . 50 R W] Waters BEH C18 3% 41
et i OPEO F1 NPEO 584243 85 , W& JE X #k H.
BEAE AT B AR AL A P A DU BR . A S 5
X Waters BEH C18 {44+ (2. 1 mm X 100
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K 1.3 95 B IR G b o i A R TR
fic #1 A% 50.100,500,1 000.5 000,10 000 pg/L
(R TR A s VI 9L 4 IR 2. 2 T O Ak Y 4 1
AT - DAL 43 0 00 3t ok B (o g/ 1) SRy 6 A
s o K RE 1) e TR ) oA 0 A0 R 225 ol s 2 1 2%
G5 FWL IR G A 50~10 000 pg/L il
FEL PN e 1 O 2R RO, A G R Bk - R 0..999,
PIEWE L S/N==3 if%& OPEO 1 NPEO (¥
FRCLOQ) -390 15 pg/L; LISt S/N=10 i
BHSER R (LOQ) . ¥ 50 pe/L.
2.4 RBEEMEBEIKER

1 6 T 23 (A BLAC 2 v 43 5 3EAT 5,20,
100 mg/kg 3 AT 7K Py [l e 32 52 55, 24 h
PN Ha BRI 3R T 3 R AT I [l e 8 A X A v
25T 1. a7 %1, OPEO #1 NPEO f# [a] it
RNy 81 8% ~115. 5% MM AR e 22 1. 1%~
9.8% (n=28), M ILA] W, % J5 kXt A HLA 25
AN T) 5 B 1 e I 2R 4 s Tk 4 A 2 A 1 Tl i
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Table 1 Recoveries and RSDs of 6 kinds of organic pesticide formulations (n=38)

P w ok -2 R A AR HE R 25) Recoveries(RSDs) / %

Compounds Added/ 2 3 o oz - s vk
(mg/kg) i (EC) LR (ME) EFE RSO IKFLFN(EW) AT (SL) K CAS)
OPEO 5 115.5(9.8) 81.8(8. 1) 110.1(6.8) 90.5(6.5) 87.1(8.4) 93.2(5.7)
20 104. 0(5. 5) 91.4(3.6) 103.5(5. 1) 95.8(3.2) 91.6(5.5) 96.7(2.9)
100 90.4(2.0) 106. 1(1. 1 101. 2(3. 6) 98.2(1.7) 92.6(2.4) 102.7(1. 9)
NPEO 5 105. 4(8. 2) 110. 1¢5.5) 103. 3(5.5) 85.1(8. 1) 90. 5(6. 8) 91.1¢6.3)
20 90.0(5. 1) 106. 3(4. 2) 104. 7(4. 0) 91.3(6. 1) 93.3(3.6) 98.5(3.3)
100 88.4(2.6) 97.3(1.9) 95.6(3.0) 92.7(2. D 104.5(2.5) 103.9(1. 7)
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Table 2 Analytical results of real samples

Fris LA Z 24 85 OPEO/ NPEO/ A 2 57| 7Y

No. Organic pesticides (mg/kg) (mg/kg) Kinds of formulation
1 40 % 4 4 Rogor 798 282 Lo
2 4.5 % R AR F % R f-Cypermethrin ND ND A
3 77.5 % ## Dichlorvos ND ND L
4 302 Z Wt H BB Acephate ND ND S
5 40 % 3 Wi i PHOxime ND ND FLih
6 40 % %8 %R B Omethoate 322 210 b
7 50 % 50N SE i Fenvalerate phoxime ND 1125 FLh
8 45 % 4L Chlorpyrifos 110 42 ik
9 20 % =W Triazolone ND ND FLith
10 55 % A A FEIE W Cypermethrin chlorpyrifos 156 ND FLh
11 1 9% PP 4 L P 4k T 2% 2K B R £, Emamectin benzoate 1290 3844 Fh
12 1. 8 % B 4 1 % Avermectin ND 104 ThRELF
13 5% M i Hexaconazole ND ND WL
14 15 % HeZifig Clodinafop-propargyl ND ND T L5
15 20 % = M4 Azocyclotin ND 156 B IFEH
16 20 Y WETH ] Thiodiazole-copper ND ND R
17 44 % =W Triazolone ND ND TR
18 10 % e 3 A R A 24 s Lambda-cyhalothrin ND ND TKFL 5
19 3% B4 % Avermectin ND ND AKFLFHI
20 20 % &R G Cyhalofop-butyl ND ND IKFLF
21 20 % nk A1k Imidacloprid ND ND AW
22 20 % BE H1 Pk Acetamiprid ND ND Wl
23 25 % | Hi A Paraquat ND ND Vsl
24 30 % Bt B Glyphosate ND ND TR

TE : ND 78 AR A

3 %Fig

ARSI L T — P RO - ik
M52 6 AR A HLA 245 6157 b Joe 2 ) 3R A 0
ik (o7 5 ) 2R 4R 0 T R R I SR SR L D

o R TT I B AR PR R AR E PR E
FA T A LA ZY Hh o i Py 2R 4R £ I 2 B 3 ) 5
P23 A7 A E A I L i) D 3 T PR 05 e e R I 2R
S T 1) DR S A i AR — TR Oy 1k
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