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Objectives : This study aimed to identify the fate of iprobenfos and tricyclazole in the soil and paddy water
during the rice cultivation process and to identify their exposure pathways into surface water.

Methods : Both iprobenfos and tricyclazole were sprayed onto two sample sites following the pesticide safety
usage guidelines. Residues in the samples. Soil, paddy water, and drainage water samples were collected for 28
days after post-application. Residues were subsequently analyzed using LC-MS/MS.

Results and Discussion : The fate of the two pesticides, iprobenfos and tricyclazole, in the rice cultivation
environment was influenced by factors such as soil half-life, Koc, water solubility, formulation, and precipitation
patterns. Initial concentrations of iprobenfos and tricyclazole in the paddy field near the drainage were 5,774 ug/L
and 307 pg/L, respectively, while concentrations in the drain water were 1,850 ug/L and 182 pg/L. Four days after
application, the residual concentrations of iprobenfos and tricyclazole in both paddy and drain water ranged from
N.D. (Not Detected) to 5.6 pg/L and N.D. to 56 pg/L, respectively, indicating a rapid decline. During the
experimental period, the average concentration reduction ratios in drain water near the drainage compared to the
drain water were higher for tricyclazole (90%) than for iprobenfos (52%).

Conclusion : The soil and water half-life of tricyclazole exceeded that of iprobenfos, leading to a slower rate of
concentration reduction. The lower Koc value for tricyclazole suggests enhanced soil desorption due to rainfall,
increasing its concentration in paddy fields. The presence of iprobenfos and tricyclazole in surface water is likely
due to dispersion during pesticide application. While concentrations diminish owing to the dilution effect when
water moves from paddy fields to surface water, it's posited that runoff could affect nearby stream water within
seven days post-application.
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Fig. 1. Sampling locations for assessing the fate of iprobenfos
and tricyclazole.
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Table1. Information on Sample Collection During the Experiment Period.

Sample point 1

(7/29)

4
(8/1)

0
)

Paddy soil
Paddy water
Water around drain
Drain water

(8/2)

Days after treatment(Date)

5 7 11 14 21 28
(8/4) (8/8) (8/11) (8/18) (8/25)

3 times (2 fields)
3 times (2 fields)
1 time (2 fields)
1 time (2 fields)

CYslatA 28t5|K| M|457 X125 20231 1220 605



Hyosub Lee et al.
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AF7t A== Whatman No. 6 o2& °]g-5Fe] et of3}
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Table 2. LC-MS/MS analysis conditions in soil analysis

34 dichloromethane(DCM) 100 + 50 mL(23] H7hHhE 7}
stel 287 AYsl B0 £ F DCMFE anhydrous
sodium sulfate®]| FIHAIH HUYFZH40T ©|3h) SFATE A
&= X acetonitrile 2 mLZ Z-&3) L, R3] sk A 2E
0.2um PTFE filter(Silicycle, Canada)E ZE1A|Zl =
LC-MS/MS(Agilent 6470, USA)Z 7]7]54 a}gict.

25.717|182M A

Ald5eF E407 ARRE 7]7]&= Agilent 1260 HPLCO]|
Agilent 6470 triple-quadrupole mass spectrometer”} #}ZHel
LC-MS/MSE  o]-&3}%ttk o]FAS 5mM  ammonium
formate2} 0.1% formic acid”} F7}= water@} methanol -8-9H-2-
ALgsheit 2y of AREE columne Agilent EclipsePlus C18
RRHD 1.8 um(50x2.1 mm, USA)S ©]-83}3it}. LC-MS/MS 2]
multiple reaction monitoring(MRM) ZZ S22 ESI positive
modeE ©]&ste] A5Gl o, 7]7]A 2712 Table 12t

Ed % U85 T AEEtY Ied A ESS
0.01, 0.1 mgkgo &2 52 0.1, 1.0 pg/LE #7}sle] 3utEo R
APFct 2e-& AdS 98l B E2jgshd] E40] o
2 b4 =ojTabled)st B2 FEES ol g3tk AR )
Eoko] kR A2 Q34 EFS Matrix Matched Calibration
(MMC), 584+ standard solution2 A&l MMC+=
FoFo] AP EA] F> B ol&ste] 4719 AR TY
g S A AARR & FoF #EE 1119 HjE R &3

juid)

Agilent 1260 Infinity HPLC with 6470 Triple Quad LC-MS/MS

Agilent EclipsePlusC18 RRHD 1.8um (50 x 2.1 mm)

Mobile phase A:0.1% Formic acid and 5mM Ammonium formate in D.W.
P B: 0.1% Formic acid and 5mM Ammonium formate in MeOH

Time A% B%
0 50 50
8 5 95
Gradient table 9 5 95
13 5 95
13.5 50 50
17.5 50 50
0.3 mL/min
Tul
ESI Positive
40°C
MRM
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Table 3. Physicochemical properties of the tested soils

oM Exchangeable cations (cmolc/kg) Particle distribution (%)

(a/kg) Texture
K Ca Mg Sand Silt Clay
soil-1 5.61 27 0.54 4.63 1.67 0.49 31.1 450 239 Loam
soil-2 7.04 45 3.22 8.99 2.85 2.48 40.8 37.6 21.6 Loam

Table 4. Recovery results for iprobenfos and tricyclazole in soil and water

Pesticide Sample Spiked Level Recovery(%, RSD")
Soil 1 0.01 ma/kg 90.5 (3.3)
oi
0.1 mg/kg 103.3 (1.2)
0.01 ki 107.6 (1.2
Iprobenfos Soil 2 mo/kg (.2
0.1 mg/kg 92.2(7.1)
0.1 L 76.8 (5.1
Water o/ 6.0
1.0 ng/L 90.2 (2.4)
. 0.01 mg/kg 101.4 (5.9)
Soil 1
0.1 mg/kg 90.6 (4.6)
0.01 ki 87.6
Tricyclazole Soil 2 mo/kg (7.2)
0.1 mg/kg 92.5 (3.0
0.1 L 89.9
Water ho/ 6.0
1.0 ng/L 85.4(10.1)
sto] 25Tt HFEA ] o] FHA A% s tricyclazole®] 27| FFsrt = EQF 3879, 22.9 ugkgo| 3l
EoF Wl =982 0.001, 0.005, 0.01, 0.025, 0.05, 0.1, 0.25 1, =5 7,1584, 129.4 pg/L.3AchFig. 2a).
mg/Lo| gt} AeFAL] AL RZlo] 0.990]40 2 oFF 5} =& % iprobenfos®] AFsi= AE 25 71584 ng/Lo 2

T, 9 W 58] HAYUIe] YUIADL, Instrument = EJ(87.9 ugke) Wek £A AEEU ol olf=
Detection Limityt= SN u1&0] 100] S= %591 0005 mgkgo]  iprobenfost= §14] e sofo] AL Eo] §7 5 973] §

3L, B4 A (LOQ, Limit of Quantification)= =  S{=]7]714] Alzto] a8tk ==olA= A= 19714 7,000
001 mgkg, FAE= 005 pgl ol3lch. EF A w85 pgl oo AEH F 4% 5 37 pgL2 4390 5of
o] g2 A% W9 U= Table 43} ey A 49 FRE =R Y] WisEs 7224 nglyE Al
efstals B 10 pgl ojskz AEE 3tk = EFelde 1

S2 H I B#H S = EL A =22 ZAH R AY Aol 6134 pgkg® S719F 5 42 FHE 663-199.7 pgkg=
sl & oRIE AE 59F iprobenfos, tricyclazole®] A& A==} B Aujetd 5 iprobenfosi= = EF SollA= Al
olo] B 8 2o oJ3t A9I%| Bolsly| 9 = EoFl Ho 7R S A ETE QAR pEe FAIBIAIT =E o)A
AN A5 oS BHolskeith. AJE%CF iprobenfos 2 £ s ol s HELT Tporbenfos= 27148 =4

ojAe] B RH7]= 15U(PPDB)= Zhi/do] Wt v Afuj

50 250
[/ Sail =1 Soil
800 T - 8000
—e— Water —8— Water
’ 40 200
| . o ~
— =
< 600 Leooo 9 o )
5] 3 El > e
= » 2 30 T F150 o
i) 2 N g $ n=>
3 \ S 3 h=]
h=d \ / A 7] B _ 7]
@400 o p Sy k4000 9 @ ]
— o
= R -— 5 = 204 F100 %
o o 5 10 15 P P 30 © o T
€ Days aftor veaimont = N =
200 |:| F 2000 10 h 50
@) o1 -D D . D . o B , 0 (b) ol L ' . . ; : . 0
0 5 10 15 20 25 30 0 5 10 15 20 25 30
Days after treatment Days after treatment

Fig. 2. Fate of residues for A) iprobenfos and B) tricyclazole in paddy soil and water of rice cultivation fields
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Fig. 4. Variations in residues of drainage effluents for A) iprobenfos and B) tricyclazole from Paddy fields to surface water for

the experimental period.
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