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Abstract

This study was investigated to determine the residual amounts of acetamiprid in amaranthus (Amaranthus
mangostanus L.) using high performance liquid chromatography with ultraviolet detector (HPLC/UVD) and to assess
the standard for safe use of acetamiprid 5% SL. Acetamiprid is used to control the green peach aphid (Myzus
persicae) on amaranthus. Recovery tests of acetamiprid in amaranthus were done by spiking 10 and 50-times of limit
of detection (LOD). Recoveries obtained from two concentrations were 81.98% and 79.52%, respectively. The
residual amount of acetamiprid from the amaranthus harvested 3, 7 and 10 days after 1 and 2-times treatment ranged
from 0.06 to 1.63 mg/kg. Because the maxium residue limit (MRL) of acetamiprid in the amaranthus is 3.0 mg/kg
(Provisional MRLs, Brassica leafy vegetables, KFDA), it is proposed for acetamiprid 5% SL to apply 2 times, 3 days

before harvest in Korea.
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Table 1. The physicochemical properties of acetamiprid
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Fig. 1. Chemical structure of acetamiprid
[(E)-N'-[(6-chloro-3-pyridyl)methyl]-N*-cyano-N'-methylacetamidine].

B Aol A8t FAIRE-L B S dmaranthus mangostanus
A AT dusrieA v
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7R AT 3NHE G o g ettt okAlA
2]+ acetamiprid 5% HAIZ 1,0008] 323} 2Eg of
AE ZAFIH oM, HIFAETIE AR, 1,000
mL/min; 89, 4 kg/em’)ste] H]Eo]] ¢flo] T2 u)
THA] F83] EEE AXSATE oA MY 20114 5
4 169 FEE A AR oH, A5 89 2011 6
¥ 290 UTHTable 2). HIFS] +82 T3 988 +3.65 g
0=20)2] AEE X B < 2 kg¥ ANFHEIS LS
T SA A FaE edeldon, 7t HEE AlRE

AR 5 EFse] Bl ALgaeTh
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Pesticide Mol.wt. Kow logP M.p.(C) V.p.(mPa) Solubility
0.80 <1x10° In water 4,250 mg/L(25 C).
Acetamiprid 222.7 25 C) 98.9 @5 C) Soluble in acetone, methanol, ethanol, dichloromethane,

chloroform, acetonitrile and tetrahydrofuran.
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Table 2. The progress of spray to the Amaranthus (dmaranthus
mangostanus L.)

Treatments  Sprayed days before harvest Concentration
Control - -
3
1 7
10
In water 1 mL/L

10 -3

2 14 -7

17 - 10

HIE Mz & THRsef 24

HE AlE 20 goll acetonitrile 100 mLE 7}8l
homogenizerol| 4] 3%7F 10,000 rpm o2 vl ¥ FZ=3}
At F=d F acetonitriles ALFAS F 32
50 mL9} =7 100 mLS #7}5Fe] n-hexane 30 mLE 2
3] MA3FH 2™, dichloromethane 50 mLE 23] #-uj3t &
Fufjl-S 553l dichloromethane 2 mL= #]-8-3 3}
T}, SPE-NH, cartridge(1 g)°l dichloromethane 5 mL2} 217}
411 (n-hexane : dichloromethane = 90 : 10, v/v) 5 mLZ
A% 3 A7 2 mLE SPE-NH, cartridgedll FQ 3tk
o] & H/NEvil 10 mLe} HAZPEvwi2 (n-hexane
dichloromethane = 70 : 30, v/v) 5 mLZ A|A3lom, =
WErl2 10 mLE AF8-3}] acetamipridS £EA1%1 3 o]
SN Y w539k 5 H 731E-S acetonitrile
4 mLo| A&t A& 10 pLE HPLC/UVD(high
performance liquid chromatography/ultraviolet detector)ol] 5=
Asted AAZ] chromatogram’d2] peak WO 2 “J=F 3}

Fom, 717182742 Table 33 2}

Table 3. HPLC/UVD operating conditions for acetamiprid analysis

Instrument SCL-10A VP, Shimadzu, Japan

SPD-10A, ultraviolet detector, wave length
Detector

254nm

SPAColumn C18 Spm (250mm X 4.6mm),
Column

Shiseido, Japan

Mobile phase Acetonitrile/Water (30/70, v/v)

Flow rate 1.0 mL/min.
Injection volume  10.0 uL
Retention time 7.63 min.

Acetamiprid?| EZEH™TM =tM

Acetamiprid ¥53(98.5%) 101.5 mg2 100 mL &=
gh==0] Yl acetonitrile®] = 1,000 mg/kg stock
solutions ZA|5FATE ©] stock solution 1 mLE |3}
acetonitrile 100 mLE &3} 10 mgkg &4 HE3]
or, Z& WHHoZ 0.1, 02, 0.5, 1.0, 2.0, 3.0, 5.0 mgkg
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9] working solutiong FA|3k] 242} 10 yLE HPLC/UVD
o] FUste] AoJA chromatogram’}2] peak HH-S 7|F
o2 HFHAE ATt

sieg A

Acetamiprid T2 HIE A& 20 goll 2 mgkg, 10
mg/kg®] acetamiprid 378 2 mLE 27} 0.2 mgkg, 1.0
mgkg T2 HE3] rketal T L5t EFste] 30 &
G &, A7 FAREE FAEA Jges A=
ShAT.
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?l8te acetamiprid 727 HIE A= 20 goll 10 mgkg
9] acetamiprid T8 2 mLE 1.0 mgkg FEo=2 A8
3] 7hetar wdskAl Edete] A1 7171 2011 69 2
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Acetamiprid?| E&ZA&=M
Acetamiprid F7%(98.5%) 0.2 HE] Hol HEZHAAS

Mo QA BTRAAe BEE Y9t 93 WA Al
)]
AA

15 % acetamiprid
o] T=d W H 482 02 2 1.0 mgkgolA 2+
81.98% H 79.52%F o™, H]E AlE F acetamiprid= &
EEAAA A e FaSFE WA 70~120
%2} W o] Al9(coefficient of variation, RSD%) 20%°]3}2]
HAE YeRfo] £ AP Aol Aesk Zlolgta
T} TH(Table 4).
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Table 4. Recoveries and limit of detection for acetamiprid in the Amaranthus (Amaranthus mangostanus L.)

Matrix Fortification level Recoveries Coefficient of variation LoD’ Amount of minimum
(mg/kg) (%, average + SDT) (RSD%) (mg/kg) detection (ng)
0.2 81.98 + 1.37 1.67
Amaranthus 1.0 79.52 + 2.73 3.43 0.02 1.0
Overall 80.75 + 2.36 2.92
T SD: Standard deviation
* LOD: Limit of detection
Table 5. Residual amount of acetamiprid in the Amaranth (Admaranthus mangostanus L.)
Residual amount (mg/kg) ) ) o
Treatments Sprayed days - Maximum residue limit
before harvest Rep. 1 Rep. 2 Rep. 3 Maxlmum (mg/kg)
residual amount
Control - < 0.02 < 0.02 < 0.02 < 0.02
3 1.24 1.31 1.13 1.31
1 7 0.12 0.13 0.11 0.13 3.0
Provisional MRL
10 0.06 0.07 0.08 0.08 (Provisiona >
Brassica leafy vegetables,
10-3 1.48 1.63 1.63 1.63 KFDA)
2 14-7 0.26 0.26 0.31 0.31
17-10 0.09 0.10 0.10 0.10
(28%) $-9 acetamiprid®] P THFFS 76.72+2.43% 512 o Wb HIE T BAskE B5olSNES WAEH

B, HHE ZF WolAlgE 3.17%E UEho] ARt &
acetamiprid®] <4o] gle ASoZ AT UTh

HPLC/UVDE AtE
2 2

5t HIE & acetamiprid?| &t&

H|Eol acetamiprid 5% HAE + AU 7|FEo=Z 13
2 23] A4¥3 & HE FF 32 Table 5
o ok ZF AeFY RS 0.06~1.63 mgkg HAE
Yetilon, 5 39 A lﬂ 2 23] Aol FH
o] Zk2t 131 mgkg 2 1.63 mgkgo| ATt HE
acetamiprid®] FHFFL AE AT 5T} FHSFE
st on, 3 A7to] ARl wet ZhEko] 7

stk ARA 3 okl AFE SEHE Fobd) B

% acetamiprid®] Zt

g - 35k 54, A, 2= JH|, Az, 71dEA,
A F FE7A S AAAS D AEL] B Fol
oJsle] &S WA == HIE F acetamipride] FHFF
FaFAe AR T oAl 3, FES, Tl o
Sk 7kl 2 Ao vt 5o Adela Ay

-

o]XITHOh, 2000; Lo et al, 2004). @A} H]ESo] thdh
acetamiprid®] =W ZHF5]-87]F(maximum residue limit,
MRL)S A E|0] Qx| erol(alZo|orzolAAd, 1A A
2012-1%, 2012) fFARsSAHEFH A A2 o]l 5, MRL, 3.0
mg/kg)‘—g‘ ;@33_—5—}0:101,} /\:«‘z]_ ;ﬂo] 7].7;_0; 13‘;;] =i 2§]
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Ay BE
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2 F o wEbA BlE A8 £ acetamiprid2] 7‘}%%8
HIEFO 2 H]E F acetamiprid®] 5ol w2 QbAA Hrt

H|Eol th3l acetamipride] ZHF
mg/kgoll A ) 1.63 mgkge] FF
gAY 7IFEo R 13] 9 23] A3
8187 1E(FAFE
23R AT

HE 5 ZFel A= acetamiprid®] HAA HIE
3l ADI thH] 2]0] 4 3 E(%ADD) S AHE3} THTable 6).
ADI tiH] Aol dHELS acetamipride] FA 2 o)A HF
(estimated daily intake, EDD)¥} 194 3] & ZHacceptable
daily intake, ADI)S 7|5 0.2 &3t on, H|E9 19
2lo] A #H e (daily intake)> 20050 R AXFRF Lol A
ZANE FNAZGSRAL A37) RuME Faste] 03
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g, Qe FFAFL 55 kgd FEdIk HIE
acetamiprid®] FFH-S 7]ZE AFESE ADI thH] 2]o]
&2 0.0006~0.0125% WS YeEAS.  FA
acetamiprido]l 3t 773 E7]Fe] AHH 2T A&
(A1FeFEetdd, 1A A2012-1%, 2012)S tido =
st o]l&4 FoF Hu)d 3 Htheoretical maximum daily
intake, TMDI)-S 2F&3}313 o] S S3 ADI thH] 2]o] 4
#HeS A= tH(Table 7). Acetamiprido] thd+ ADI Th
H] 2o 4L 6.0072%°]11.0. ™, o] ADI thr] 2]o]
AFEo] 20% PITre 2 2o]E T3 acetamiprid®] =&
AA=e AT 57 AoF I ATHLee et al,

2007; Yoon et al., 2011). B=3F B]E F acetamiprid®] ZHF

o o\

0

7t 59

TS 7|2Z 223 ADI UH] 2] o] 4 HE(%ED)S HA
0.0006%°11 41 Ht 0.0125%%.2.H, acetamipridel] tgh zk
F3l87lwe]l AAE A& U AFAEVES VE
2 k&3 ADI tiH] 2]o] 4 FHE(%TMDI)S 6.0072%°] A
o} webA] acetamiprid] it F ADI thH] 2ol H&
(%ADI)2 #H 2 6.0078%A4 Hd] 6.0197%Z 8 3, 7
A, 10¥ A 7Y Ao = 1304 23] acetamiprid 5% <}
AL 1,0008) 323t ARg-gtt slrjgts BIEo| FFHE
acetamipridol] th3+ ADI thH] 2ol &2 20% PIRke.
2 2]o]&E X3} acetamiprid®] =&Y == A3 Ao

= ddEnh

Table 7. Risk assessment of acetamiprid in Amaranth (Admaranthus mangostanus L.)

T

¥

Treatments bSepf:)z;};e(}ila(rivaZSst Residual am(zl;?gt/k ;))f acetamiprid ( H]::g/D(Ilay) " g//\klz b %ADI
3 1.31 0.0004 0.0101
1 0.13 0.0000 0.0010
10 0.08 0.0000 0.0006
10-3 1.63 0.0005 3:905 0.0125
2 14-7 0.31 0.0001 0.0024
17-10 0.10 0.0000 0.0008
" EDI : Estimate daily intake, (residual amount of acetamiprid x daily intake) / 1000
* ADI : Acceptable daily intake, 0.071 mg/kg (KFDA) x 55 kg (average body weight of Korean)
¥ %ADI : (EDI / ADI) x 100
Table 8. MRL sheet of acetamiprid
MRL' Daily intake' T™MDI'* ADI" p
crops (mg/ke) (g/day) (mg/day) (mglkg bw) 7oAt
Eggplant 0.5 0.4 0.0002 0.0051
Persimmon 0.3 0.8 0.0002 0.0061
Mandarin 0.5 22 0.0011 0.0282
Potato 0.1 13.9 0.0014 0.0356
Green and red pepper (Fresh) 2.0 49 0.0098 0.2510
Green and red pepper (Dried) 10.0 0 0.0000 0.0000
Chard 7.0 0.4 0.0028 0.0717
Soy bean 1.0 0.6 0.0006 0.0154
Bonnet bellflower 0.2 0.3 0.0001 0.0015
Sedum 20 0.8 0.0160 3.905 0.4097
Perilla leaves 10 23 0.0230 0.5890
Strawberry 1.0 8.8 0.0088 0.2254
Korean plum 1.0 0.0000 0.0000
Quince 0.3 0.0000 0.0000
Pear 0.3 3 0.0009 0.0230
Korean cabbage 3.0 6.7 0.0201 0.5147
Korean cabbage (Dried) 10.0 0 0.0000 0.0000
Rubi fructus 1.0 0 0.0000 0.0000
Peach 0.3 0.3 0.0001 0.0023
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Table 8. MRL sheet of acetamiprid

+

MRL Daily intake" T™DI® ADI"

Crops (mgkg) (e/day) (mg/day) (mghg bw) r4ADI’
Brocceoli 1.0 0.6 0.0006 0.0154
Apple 0.3 13.5 0.0041 0.1037
Pomegranate 0.3 0 0.0000 0.0000
Watermelon 0.1 3.8 0.0004 0.0097
Rice 0.3 205.7 0.0617 1.5803
Crown daisy 10 0.9 0.0090 0.2305
Brassica leafy vegetables 3.0 5.9 0.0177 0.4533
Brassica leafy vegetables (Dried) 10 0 0.0000 0.0000
Chinese magnolia vine 2.0 0 0.0000 0.0000
Cucumber 0.7 10.2 0.0071 0.1828
Pome fruits 0.3 0 0.0000 0.0000
Plum 0.1 0 0.0000 3.905 0.0000
Tea 3.0 0 0.0000 0.0000
Korean melon 0.5 9.1 0.0046 0.1165
Kiwiftuit 0.5 0.5 0.0003 0.0064
Tomato 2.0 13 0.0260 0.6658
Welsh Onion 0.7 12.9 0.0090 0.2312
Grape 1.0 1.2 0.0012 0.0307
Sweet pepper 5.0 0.6 0.0030 0.0768
Squash 0.5 9.7 0.0049 0.1242
Pumpkin young leaves 10 0 0.0000 0.0000
Ginseng (Dried) 0.1 0.2 0.0000 0.0005
Ginseng (Fresh) 0.1 0.2 0.0000 0.0005
Total 0.2346 6.0072

-

MRL : Maximum residue limit (KFDA, 2012)

i Daily intake : Food intake for Korean per day [The Third Korea National Health & Nutrition Examination Survey (KNHANES III), 2005]
¥ TMDI : Theoretical maximum daily intake, (MRL x daily intake) / 1000

T ADI : Acceptable daily intake, 0.071 mg/kg (KFDA) x 55 kg (average body weight of Korean)

¥ %ADI : (TMDI / ADI) x 100

Table 9. Total %ADI of acetamiprid

Residual amount

Treatments Sprayed days before of acetamiprid %ADI of residual amount %ADI of MRL Total %ADI
harvest P (%EDI) (%TMDI) (%EDI + %TMDI)
(mg/kg)
3 1.31 0.0101 6.0173
1 7 0.13 0.0010 6.0082
10 0.08 0.0006 6.0078
6.0072
10-3 1.63 0.0125 6.0197
2 14-7 0.31 0.0024 6.0096
17-10 0.10 0.0008 6.0080
JEII-_TI__E_%I_-I Kwon, J. H., Park, C. S. (2003) Anthracnose of Amaranthus

mangostanus caused by Glomerella cingulata in Korea.
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