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Abstract the statistics method with a 95% confidence.
CONCLUSION: Dissipation of acetamiprid and thiamethoxam
in chard were determined under greenhouse. The concentration
of acetamiprid and thiamethoxam in chards at 0 days after
application were below specified by Korean MRL.
Dissipation rate constant will be useful to set the pre-harvest
residue limit for public health and consumer protection.

BACKGROUND: Dissipation of acetamiprid and thiamethoxam
in greenhouse grown chard samples was evaluated at 5
intervals including the pre-harvest interval after application.
This study was conducted to determine the residue levels,
the biological half-lives and dissipation rate of acetamiprid
and thiamethoxam in chard under controlled conditions.

METHODS AND RESULTS: Acetamiprid and thiamethoxam
were applied in accordance with good agricultural practices
for chard. Chard samples were collected at 0, 1,2, 3, 5,7, 10

Key words: Acetamiprid, Dissipation, Residue, Swiss
Chard, Thiamethoxam

and 14 days after application. Quantitaion was performed N2
by HPLC-DAD system with C18 column. Limit of
quantification (LOQ) of acetamiprid and thiamethoxam oooo bOoo ooooo oooo obo oo oo

were both 0.02 mg/kg for chard. The recovery of 0 00000 obooo 0000 00 ooooo ooo
acetamiprid and thiamethoxam were 77.8~107.5% and g ogood obgoo bo.ob, 0ub ooooo oo
94.3~108.6% at two concentration levels. The half-lives of 00 00 0000 000 b0oo 0ooo 2019000 oo
pesticide dissipation in chard for two fields were 11.9 and 000000 0000 DOO0(Positive list system, PLS)O
8.2 days for acetamiprid and 3.6 and 3.3 days for 00000 000, 00000000 D00 000 Oooo
thiamethoxam respectively. The dissipation rate of 000 0000000 0000 000 D000 0o0oo
acetamiprid and thiamethoxam were estimated according to 0000 0000 0 bOoODOoo0 booo o0 bo
gooo go.
*Corresponding author: Hee-Ra Chang nob oo oo ooo oobb bbod o0 o
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Table 1. Chemical structures and physico-chemical properties of acetamiprid and thiamethoxam (Turner J. A., 2015)

Pesticide Acetamiprid Thiamethoxam
CHy 050"
)x\x ,L‘?N |0
Chemical structure T N7 TN l/NYN N
| 2 éHa o] N\/E >—cl
Cl N ~ s

Vapor pressure (mPa) < 0.001 (25C)
10g Kow 08

Water solubility

(mg/L, 20-25C) <4,250

Soluble in acetone, methanol, ethanol,
dichloromethane, chloroform, acetonitrile

Organic solubility

(mg/L, 20-25C) and tetrahydrofuran

6.6<10° (25C)
-0.13

4,100

Soluble in acetone (48), ethyl acetate (7.0),
dichloromethane (110), toluene (0.68),
methanol (13), n-octanol (0.62), hexane
(<0.001)

0000 OO0 oooobo 00 Oooo oogog, ooo
000 0000 000 0000 00 000 ooo oo
O0Kwon et al, 2009; Jang et al, 2011; Park et al,
2015). 000 O 000 0000 0000 199000 2007
00 000000000 000 oooo oboooooo
257%000,20000 00 000000 OO0OO OO0OO
000 00000 133%, 2013000 0000 10000
(Seung et al., 2010; Kime t al., 2014). 20100 ~20120 O
00000 00 000 000 000 O 0000 O 160
0 000 00000, boooo oooo boo ooo
0 30000, 20160 OO0 OOOOOOO OO O OO
0000 000 OO0 boooo 1sooog, 210170 O
00 000 180 00000 (Woo et al.,, 2013; NAPQMS,
2016 & 2017).

Neoticotinoide] 0000 acetamiprid O thiamethoxam
0 00000 000 0000 20160 OO0 OO0 OO0
00 000 O 0000 00 32% 0 20%, 000 00O
00 00 80 O 60000, 00O, 00 OO0 DOoooOo
00 00000 OODO0O0O OOBboob 1.7%0 000 oo
0o0 5e6%0 OO OO0OO0O, O0O0O0O0O OO0OO oo
0000 00 000 000 0000(NAPQMS, 2016).

0 000 0000 OO0 OO0 neonicotinoided OO
O acetamiprid O thiamethoxamO 000000 OO0
00 00 00 00 OO0 ooooooo oooo o o
000 0000, 00 0000 oooo oooooooo
0 000 00 00000 0000 0000 oooo o
oooo oo.

R

AR 2 Ao

00000 000 00000 Acetamiprid 5% O0O(O
00, ®00), Thiamethoxam 10% 00000000, O
00000&)0 O000D0. 00000 0000 Acetamiprid

(99.5%, Chem Service, USA) 0 Thiamethoxam (99.7%,
Sigma-Aldrich, USA)0 00000, 000 00 O OO
000 00O Table 10 0O0O(Turner, 2015). HPLCO
acetone, acetonitrile, dichloromethane, water 0 n-hexane
0 Merck (Germany), Sodium sulfate 0 sodium chloride
000 Junsei chemical(guaranteed reagent grade, Japan),
Solide phase extraction cartridge(florisil, 5 g, 30 cc)O
Agilent Technologies(USA)OO 0000 OOO0OO.

ZIAE

00000 000 000 0000 000 oo ooo
000 20 km OO 00 OOOD OOCO 0000 20
0ooo, 000 ooo@o 1, 00 : 0000)o 000
0oo@o 2, 00 : 0000)00 DO0000. 0000
000 10 m*0 0000, 000 300 0 0000 10
000 00000. 00000 00000000(KCPA,
2014)0 0000000 00 000 0000 000 0,0
0 00 000 O0O0(YAMATO, DY-435Y, Japan)d O
000 D00 00000 (Table 2).

00000 0ooo o0 o,1,2,3,5,7,100 14000
0000 00000 000 000 0000 1kg 00 O
0o00.000 000 00 0 00 000 000 000
polyethylene bagl OO 0O, ice boxO 0000 2400
000 D000 ooooo.

Az =X

0000 000 000 00 000 ooo o,00 0
000 000 0ODO00. 000 000 deepfreezer(-70C
00)O0 4800 OO 000 O, homogenizerd OO0O0
ooooo0. o000 O0bO bob OO0 ooo booo
000 D000 0Ooo0o@¢15C oo)yooo.

MY Y
U0 0 0bo oo oboobo oo goooog go
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Table 2. Good agricultural practice and maximum residue limit of acetamiprid and thiamethoxam on Swiss Chard in

Korea
Formulation Application
Pesticide S trati - M Interval PHI” MRL
o, a) pray concentration aX. nterva da S m /k
Type JoAl (kg ai/hl) No. (days) (days)  (mg/kg)
Acetamiprid sLY 5 0.005 2 7 3 7.0
Thiamethoxam WGY 10 0.005 2 7 7 10.0

) Active ingredient, ® Pre-harvest interval, 9 Maximum residue limit, 9 Soluble concentrate, 9 Water dispersible granule

Table. 3. HPLC gradient conditions for the analysis of acetamiprid and thiamethoxam in Swiss Chard

Pesticides Acetamiprid Thiamethoxam
Instrument Agilent 1260 Infinity Series HPLC
Column Phenomenex Luna 5u C18 (250<4.60 mm)
Detector Diode Array Detector (DAD)
Flow rate 1.0 mL/min
Time (min) Acetonitrile (%) Water (%) Time (min) Acetonitrile (%) Water (%)
0 5 95 0 5 95
Mobile phase 15 30 70 15 30 70
20 5 95 20 5 95
25 5 95
Wavelength 258 nm
Injection volume 40 uL

000 0000 (Limit of Quantification, LOQ)O OO0
00 0000,000000 Signal to noise ratio(S/N)0
10000 00000 00000(MEDS, 2016). Acetamiprid
0 Thiamethoxam O00O0O00 OO0 HPLC 0000 OO
0 Table 30 O0O. Acetamiprid 000 (99.5%) 10.05 mg O
Thiamethoxam 0 00(99.7%) 10.03 mgh OO acetonitrile
/water(5/95, v/v) 10 mLO 0000 1,000 mg/L stock
solutiond OO0 0O, acetonitrile/water(5/95, v/v)O O
0O oooo o0.os 01, 02, 05 1.0, 20, 5.0, 7.0 O 10.0
mg/L 0000 O0000 00000. 000 00000
0000 chromatogramOO peak areall OOO0O OO
00 0000 0000 OO0 0000¢?) 00 099000
O ooood.

3lEAE

Acetamiprid O thiamethoxamO 000 000 OO
0000 100(0.2 mg/kg) O 0000 500 (1.0 mg/kg)
000 20 0000 300 000 0oOooO00. 00 25g0
00000 000 000 00000 0000, acetonitrile
/water (80/20, v/v) 100 mLO 000 250 rpmO 0 2000
000 O OO O0OO000. 0000 50 mLO Volumetrick
flaskO OO O O0O0O0O0ODO OO0 000,20 mLO OO
0 n-Hexane 20 mLO 20 OO0 0O, dichloromethane
20 mLO 20 OOOO0O. 000 000000 oOOO0 O

0 sodium sulfated 0000 000 DOOO0O, 40CO0
rotary vacuum evaporator (V-700, BUCHI, Switzeland)[]
0000 OO0 O00D00. 00 O0B0 dichloromethane
10 mLO OO0O0O 0O, dichloromethane 25 mLO OO0
O florisil SPE cartridge (5 g, 30 cc)d 0000 0000
0. florisil SPE cartridged OOOO 10 mLO OO O,
acetone/ dichloromethane (4/96, v/v) 50 mLO 000
O acetone/dichloromethane (45/55, v/v) 70 mLO 0O
O0000.0000 Nygasd 000 O, acetonitrile/ water
(5/95, v/v) 4 mLO 00000 HPLC-DAD (Agilnet
1200 Infinity Series, Agilent Technologies, USA)O O
0000 00000O(Table 3).

MEerdd 3 UxE R

000000 30000 000 00 25 gd acetamiprid
0 thiamethoxam 00000 1.0 mg/kg 0000 OO0
0 0000 00D O, 000o(-20C 0O)oo, 870 O
0 000 000 000 0000 00000 obog o
0000. 0000 00 O acetamiprid O Thiamethoxam(]
000 000 000 00 00000 000 oboo0 00
0 0000 ooooo.

MBS Uy W AN
u

i B |
0 O acetamiprid O thiamethoxamO OO0 OO
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Fig. 1. Temparture and humidity of residue field trials for

Swiss Chard.
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Fig. 2. Changes of Swiss Chard weight at sample harvest
intervals.
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0o oooo ooood oo oooo o oooo oo
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O 00000 0000 o000 o, 9%% ooo000 ooo
0O 0000 0000 00000MFDS, 2014).

Xt

74 jl_l. )

x._'l_

ZEAE

uodd oooo oo oo 10 00 20 goooo
00 99+1.8C O 11.6+1.6C0O0O, 00 000 77.4+7.2%
0 81.2+5.7%000.(Fig. 1). 00 000 0000 00O
001000000 ooob 000 00 000 242407 g
0 202+0.7 g0 OO0O0O00O,0 000 OO0 000 oOd
000 140000 00000 29% 0 3.7%00.(Fig. 2).

R

Acetamiprid O thiamethoxamO 00O O OO0 OO
Oo0o0 00 0.02 mg/kghO0O, OO0OOO OO0O0O 70
00o(.2, 0.5, 1.0, 2.0, 5.0, 7.0 O 10.0 mg/L)00O OO0
00 0O 0000@)0 00000, y=1.44338x-0.60804
("=0.999) O y=1.64724x-1.00638 (r’=0.999)0 OO 00O
00000, Acetamipridd 0000 OO0 O 00000
00 80.6+2.8% [ 103.8+ 5.6%, thiamethoxam[ [0
100.2+7.5% O 98.9+4.9%000, 0000 (% coefficient
of variation)d acetamipridd0 3.4% O 5.4%0000,
thiamethoxamO 0O 7.5% O 5.0%0 0000 OOO00OO
0 000 00 Ob0o0o 000 0o 000 ooo 70~
110% 0 0000 20% 000 00000 (Table 4, MFDS,
2014). Acetamiprid O thiamethoxam] HPLC-DADO [
0 000000 00000 O 000 0000 00 peak
0 00 000 OO 00 00000 (Fg. 3, 4).

URPE THRE 5}
0000 OO0 O acetamiprid O thiamethoxamO O

0 000 000 000 00 0000 00000 ooo
00, 00 00 0 o00 DOOO acetamipridd 00O 1
0 00 200 OO0 291 mg/kg O 206 mg/kg,
thiamethoxam 00O 2.60 mg/kg O 2.37 mg/kgO O,
00000 0000 00 acetamiprid O thiamethoxam
00000000000 70mg/kg 0 10.0mg/kg 00
0 O0000O0(MFDS, 2018). OO acetamiprid 0O
thiamethoxam OO00 OO0 OO0 5% O 10%, OO
00 10000 O 200000, 00 00 10 00 20 OO
000 0000 D000 0000 acetamipridd OO
0.223g [0 0.207 g, thiamethoxam[ 0.243 g 0 0.233 g[J
00 0000 oooo.

Acetamipridd 0000 OO0 0000 00000 OO
00 0 10000 0000 71 mg/kgd0 O0OODOO
0 10 mg/kg00 OO 00000, OOO0OOO0 0000
0 3000 1.63 mg/kgh0 OOOOO0O0O 10 mg/kgO
00,0000 0 00 o0~3000 0000 ODbO00O0Oo
O 000 000 ((Park et al.,, 2010; Hur et al., 2012). O
000 00 O thiamethoxamO 0000 000 OO O

Table 4. Limit of quantification and recoveries of acetamiprid and thiamethoxam in Swiss Chard

Recovery (%)

.. Fortification level 3 b) LOQ”
Pesticide Replicate (&A%
(mg/kg) P2 5 Mean+SD” (mg/kg)
L 0.2 80.8 77.8 83.3 80.6+2.8 3.4
Acetamiprid 0.02
1 106.5 97.4 107.5 103.8+5.6 54
0.2 943 108.6 97.6 100.2+7.5 7.5
Thiamethoxam 0.02
1 94.9 974 104.4 98.9+4.9 5.0

9 Standard deviation,

" Coefficient of variation, © Limit of quantification



Light Sources on the Carotenoid and Glucosinolate 101
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Fig. 3. Repregentative chromatograms of acetamiprid by HPLC-DAD analysis(A; blank sample, B; standard 2.0 mg/kg,
C; recovery 1.0 mg/kg, D; swiss chard sample at 10 days after application).

@ ®

© ©)

Fig. 4. Repregentative chromatograms of thiamethoxam by HPLC-DAD analysis (A; blank sample, B; standard 0.5
mg/kg, C; recovery 0.2 mg/kg, D; swiss chard sample at 14 days after application).

000 10 0000 0 ooO 0000 00 235 mg/kg MEstY dizt7| o ZiA A

~3.16 mg/kgl0 00000 (Rahman et al, 2015). O 0000 OO 0O 000 o0OO oo oooo oooo

000 tiamethoxam OO0 00000 OO OO O 70 0000 000 booOO00 oooob 00 acetamipriddd

g0 ooo OooooD 0O 8% D000 bodoo, 70 00O 0000 0000 00 20 00 200 OO 1200 O 82

00 20 0000 o0O0O OOOO O OO0 OO0 ooo O, thiamethoxamO OO 3.60 0O 3.30000 (Fig. 5). O

gooo. 000 0000 00 O acetamiprid O thiamethoxam[
000 0,00000 OO0 0O0OoO0oO000 OO0Ooo0O ooo
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Fig. 5. Dissipation curves and half-lives of acetamiprid(A) and thiamethoxam(B) in Swiss Chard.
Table 5. Regression analysis for the dissipation of acetamiprid and thiamethoxam on Swiss Chard
Pesticide Acetamiprid Thiamethoxam
Field No. Field I Field II Field I Field 1T
Dissipation regression y=2.8361¢" """ y=1.8980¢ " y=2.6131¢"""" y=2.5236¢ """
equation” (r*=0.9391) (r*=0.9385) (r*=0.9870) (r*=0.9747)
Dissipation rate constant” 0.0409 ~ 0.0747 0.0598~0.1098 0.1713~0.2157 0.1744~0.2410
Lower limit of dissipation 0.0409 0.0599 0.1714 0.1744
rate constant
9 Significant at p<0.05 by the Ftest, ” Significant at p<0.05 by the t-test
00 00000 OO0 OO0 O0O0o00©95% confidence Note

level)d acetamipridd 00 10 OO0 200 00 0.0409~
0.0747 O 0.0598~0.1098, thiamethoxam OO 0.1713~
02157 O 0.1744~0.24100 0 O (Table 5). Acetamiprid]
0000000 00 O 00000 o000 OO0 194 0
25400, 000 000000 OO0 OOO OO Oooo
0,00 00 00000 00 000000 0o oooa
0 00 000 0O00,0000 O 000 ooo oo o
00 000 00, acetamipridd sunlightd OO0 OOD00O
4900 000000 OO0 00 000 00 O00(Gupta et
al., 2008; Park et al.,, 2010). OO0O0O OO O OO 10 OO
O dothianidinD 0000 OO0 thiamethoxam 0000
20 0000 00 630 O 4200000, 00 O codex™
000000 000 00 000 000 thiamethoxam(d
0, Rahman et al. 000000 thiamethoxamO OO0
0000 0000 000 O0ooo 20 oooo 3.60 O
2400 0 000 00000 (Rahman et al., 2015).

0 00 0000 D00000 00 O acetamiprid O
thiamethoxamD 0000000 O0O0O0O OO0 OOO
0 000 0000 000 00 000 ooo o oooao
0 0000 0000 ooo0o0o00oo oooo oo a
000 0000,00000 000 000 00ooo oo
000000 DOo0000 UUooo ooo o oao.
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