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Abstract: Aldicarb, aldicarb sulfoxide (aldicarb) and aldicarb sulfoxide (aldicarb) are
carbamate insecticide and acaricide, which are widely used in the growth of crops. Aldi-
carb and its metabolites will create pollution for aquatic environment during the spraying
process, and enter the human body directly or indirectly. At present, the detection
standard of aldicarb and its metabolites in water environment has the problems of com-
plicated sample pretreatment process and long time consuming in instrument detection,
it is difficult to meet the demand of increasing sample size. Therefore, it is of great
significance to establish a rapid detection method for alidcarb and its metabolites in dif-
ferent water environment. In this study, the parameters of ionization gas temperature,
sampling speed, vacuum degree of external vacuum pump, point sample quantity, point
sample mode, point sample position were optimized. There were two problems in the
determination of alidcarb and its metabolites in water environment by real-time direct

analysis ion source. Firstly, the real-time direct analysis ion source is an open ion
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source, after the analyte was ionized in the open environment, the parallelism between
the samples was poor because of the difference in the amount of analyte entering the
mass spectrometry. The difference of ionization efficiency between the parallel samples
due to the different positions of the target compound in TIP leads to the poor parallel-
ism. Secondly, if the solvent of the water sample cannot completely volatilize after sam-
pling, the water solvent will consume too much energy in the process of ionization, the
target material cannot be sufficiently ionized because it cannot distribute enough energy,
which affects the detection sensitivity. A rapid method for the determination of aldicarb
and its metabolites in water environment was established. The results showed that the
best detection condition was when the temperature of ionized gas was 300 ‘C, the sam-
pling speed was 0. 6 mm/s, the vacuum degree of external vacuum pump was —70 kPa,
the sample amount was 10 L. and the sample position was 1-5 mm. Under the optimized
conditions, 0.5-10 g/L for aldicarb and 0. 1-10 g/L for its metabolites had good linear
relationship with the correlation coefficient of 0. 995 6-0. 998 9. The detection limit was
0.1-0. 5 g/L and the recovery was 94%-109%. This method is simple and rapid, which

can be used to detect aldicarb and its metabolites in water environment in real-time and
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high-throughput.
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Table 1 Mass spectrometric parameters of aldicarb and its metabolites
& B 7 THET B B I (] HeSL B R LA R TR

Compound Parent ion (m/z) Daughter ion (m/z) Dwell time/ms Taper hole voltage/V ~ Impact voltage/V

15 KR 208. 56 89. 84 0.2 25 15

116.76 10

LR R 224. 34 89. 59 0.2 25 10

132.59 10

T K AN 240. 24 86.71 0.2 25 18

81. 64 18
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Fig. 1 Quantitative ion peak intensity of aldicarb and its metabolites

with different gas temperatures (a), injection rates (b), vacuum degrees (c)
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Fig. 2 Quantitative ion peak intensity of aldicarb and its metabolites

with different sample sizes (a) and sites (b)
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Table 2 Linear range, detection limit, quantification limit and precision of aldicarb and its metabolites
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Fig.3 Chromatograms of aldicarb and its metabolites in mineral water (a) and

municipal wastewater (b) by two-needle parallel

SR (2 g/ L) 6 L0 T R () A7 2R 1 1]
5 25 A5 P 1 2 90 BT R O R B B et Il
TR TE2, 3FHEYMEEREY KT
0.98. 7E 10 pg/L A KF N #EAT 6 P47 58
B A SRR VIR 22 <210 % , RE 508 2 R I LR
2.2.2 fmpnlEideE ST DART JRf ey
R A5 A 5 5% TR A 3R s ) PR 2R AN AR B AE
FARRCR . 50 UE Ty % 0 o B 1 AT 9T 1k B
T3 ANASIR R Sl B (R HE R 1L 3~ 1.5 5
TR R —#E S E AT I 6 R e s A B Y [a]
WL T3 2,
2.2.3  HrTHLEE Ty SL 5 A B E Mo By
AR 7 V5 ALK 0 3 A v AR R A AT €55 43

B RS e AR B E . e = UMK AT S £
SN W I (MRNVD RE SR T 1 AN BE 25 X iy 2
A F B 2O B AR A AT IR AT
DA B 5 149 BR 1A 7K AR AR it Ay i 390 T ) A A e B
JE AR ME WL 10 pg/ L 3 BT AR UE VW 100
pg/ L AR HEVE W 43 I B 2 E AR 12 Rt
R IO B FLA i 2 A B L
SEAME . DA T3 R (R LS A [ b S S b
o KA 22 SRR I Y LR R iz Ak & Y0 B 14
fa b, 5 T 3R 3. S5 R R, W I KT
R BRI o 1 B S B LS S84 43 )
J92.06.3.23.2.57, B R EE L K<10, f
Vi fe KA 26 £50,

®3 EMBIER ,ANEFEENRKEE

Table 3 Maximum deviation of relative ion abundance for qualitative confirmation
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Fig.4 MS/MS spectra of aldicarb (a), aldicarb sulfone (b),
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