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Ambient sample ionization by direct analysis in real time (DART), with high resolution and accurate mass
spectrometry (HR/AM), was applied to quantitation of atrazine and simazine in water. This system needs 0.5
min for sample run in mass spectrometer without sample preparation. As an internal standard, compounds
which having similar physico-chemical properties such as deuterium isotope atrazine-d5 and simazine-d10
were compared. Optimal sample loading conditions such as loading volume and drying time were validated.
For example, three to five uL loading volume on the disposable mesh card, and 20 min of sample drying con-
ditions showed high sensitivities. In 1 to 50 pg/L calibration ranges, Available calibration linearity coefficients
were obtained for 0.9835~0.9997. QA/QC samples using 1, 2.5 and 5 pg/L showed comparable averaged
recovery rates between 94~123%. In the 1 ng/L and 2.5 ng/L samples, practical quantitation limits (PQL) were
1.2~2.7 pg/L. During experiments, bench top Orbitrap mass spectrometry showed under 3 ppm mass accuracy
at the external calibration. Results of this study indicated that physico-chemical property such as vapour pres-
sure is important factor in quantitative method of choice for ambient ionization.
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Table 1. Chemical structure, formula, molecular weight and vapor pressure of target pecticides and internal standard

Compound CAS number Chemical structure Formula Molepular Vapor pressure
weight (mmHg)
HN" " CHs
Atrazine 1912-24-9 CHs N‘/gN CgH,,CINg 215.68 2.78x107
ch)\N N el
H
H)N\/\CHg
Simazine 122-34-9 NTSN C,H,,CIN, 201.66 6.1x10°
CI” N7 N CH,
H
D D
. HNXCDg
Atrazine-d5 163165-75-1 -y NJ\\N CgHyD5CINg 220.71 -
HaC™ N \N)\CI
DCDLC.y
Simazine-d10 220621-39-6 NN C,H,,CID, N, 211.72 -
M cp,cos
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Table 2. Operating condition of DART-Orbitrap mass

spectrometer
Instrument Orhitrap Exactive (Thermo)
Scan range 100~600 amu
Resolution 50,000
Polarity positive
Run time 1 min
Ionization source DART-SVP model (Ion Sense)
Spray voltage 1.5Kv
Capillary temperature 250°C
Capillary voltage 25V
Tube lens voltage 170V
Skimmer voltage 36V
Ionization time 30 sec
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Table 3. Linearity of the pesticides for each internal standard (Y=ax+b, R?)

Atrazine-d5

Simazine-d10

D.W Raw water

D.W Raw water

a b R? a b

RZ

a b R? a b R®

Atrazine 0.0129 -0.0025 0.9997 0.0221
Simazine 0.0151

-0.0041 0.9995 0.0185 0.0135 0.9951 0.0337

-0.0313 0.9956 0.0288 -0.0024 0.9981 0.0467 -0.0814 0.9962

-0.0059 0.9985 0.06 -0.1317 0.9835
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Fig. 1. High resolution mass spectrum and their isotopes of internal standards.
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Fig. 2. Repeated total ion chromatogram(TIC) between wet and dried sample; sample run was done by the transmission
module for DART.
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Fig. 3. TIC of calibration curves for 1~50 ug/L between deionized water and raw water.



200 A4
0.0
y = 0.0129x - 0.0025
g R&V
-
z
% 0.40
% 020 / z
000 B~ ‘ ; ; ‘ i
0 10 20 30 40 50 60
std conc. ng/mL
Atrazine-AtrazineD5
150 -
y= o.ozsyxa{
2 100 R? 20,9931
=
£ os0
I I = — ; ; : ; ;
0 10 20 30 40 50 80
std conc. ng/mL
Atrazine-Simazine D10
Fig. 4a. Calibration curves for deionized water matrix.
120 =
100 y = 0.0221% - 0.0313
2 ua0 R2 = 08956
g
@ 060
§ 040 /
020 -
0.00 / ; ; ‘ . ;
0 10 20 30 40 50 80
std conc. ng/mL
Atrazine-Atrazine D5
250
%45 y = 0.0467x - 0.0814
2 RZ = 0
® 150
wv
3 100
7 5
050 /
0.00 <= - : : : .
o 10 20 30 40 50 60

std conc. ng/mL

Atrazine-Simazine D10

Fig. 4b. Calibration curves for raw water matrix.
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Table 4. Practical quantification limit (ng/mL) and recovery for each spiking samples

PQL Recovery
1 ng/mL 2.5 ng/mL 5ng/mL 1ng/mL 2.5ng/mL 5ng/mL
Atrzine-Atrazine d5 1.2 2.1 2.1 120.2 102.2 107.5
Atrazine-Simazine d10 15 2.7 6.4 113.9 101.2 114.8
Simazine-Atrazine d5 1.9 1.9 4.7 123.4 99.9 94.3
Simazine-Simazine d10 13 2.6 35 113.8 99.8 99.6
Hlisle] RRAYoR Sshs Zlo] FaY Ao 543-850.
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