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Abstract This study was carried out to investigate residual characteristics of insecticide acetamiprid in
asparagus under greenhouse condition from July to August and consequentially to obtain basic data for
guideline on safe use of this pesticide in asparagus. Residues of acetamiprid in young stem of asparagus
before and after removing foliage were analyzed from samples harvested at 0, 1, 3, 5 and 7 days after single
application before harvest. As a result, residues of acetamiprid in young stem of asparagus before and after
removing foliage at 0 day were 0.27 mg/kg and 0.14 mg/kg, respectively, which were higher than tentative
limit (0.1 mg/kg). However, 3 days later residues of acetamiprid were lower than the tentative limit, representing
0.08 mg/kg and 0.03 mg/kg in the asparagus before and after removing foliage, respectively. Acetamiprid was
undetectable in both samples at 5 days since the concentrations were less than detection limit (0.02 mg/kg) in
this study. In summary, the half-life of acetamiprid in asparagus regardless of removing foliage was quite
short under greenhouse condition from July to August, in the range of 1-3 days, and single application of
acetamiprid water dispersible granule in/on asparagus at 7 days before harvest would have no problem on
safety issues about pesticide residue. This result might be basic information to construct guideline for safe
use of acetamiprid in asparagus.
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Fig. 1. Chemical structure of acetamiprid.

o AFAEZE AHEI JTH(Seung 2007). FH &M HE
o] Astel ag A7 ANl gk AAo] EobA thekst
71578 sHEs o ¥ U= ofiufetA L] o
= u% 3718 7;\—& Zd”oo AL, 2o wE S A
= Az} Z=7)st &
OP*-LPEPV‘—J T8 'H% %Zﬁuéa](ThrlPS tabaci),
P (Spodoptera exigua), ©F2=3FebA 2 SIHH|(Crioceris
quatuordecimpunctata), e (Helicoverpa armigera),
Tl AM Y (Spodoptera litura), BFE3 0| (Acusta des-
pecta) ol ¥elA don, 53] sFAde= 7P EAL
L =0z ol gue AL A A 77k Bl 1)
qNE F= A2 A Jth(Kwon 2009; Choi et al.
2014). 53] 7] sEaEy e FaE Yod ofxnt
AL o] FREAAY £7] ®Ho] BAlEE S| W
Asto] Aol A DojA FAZE HAL 9}‘4
Acetamipride SZ2YIEDA|(Fig. 1)2] 3Folsh4 A
FAE It Aol WA ske TAEE R, ABlERF 59
WAl F2 ARS8l Ao tHKCPA 2010) A F-2 s}
NS EdA T AlFATFEIA (Kwon 2009)0] 25k
acetamiprid 3|2 o}xvlEl A~ mEa Y] WA Al
< YT A, BATE 98-99%0] o|2= AoR FelH
Atk olYe A}E E o] acetamiprid TSHAI= of~ukEt
72| A de WA Z F83) AT F IS Ao
2 BRItk sHAIRE #A|7RA] o] A7} ofivpebA 28] Bt
TAEY WA R 55 - 2 HA = gkon, okt
Aol x 8] ZHF-5Al W?} BT A gle Aot
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“UWE T Fgor v 5 e, <94 A Fgre Hd
T 7hSol Haelol] Ageh Rt 7INEe R o|Es| Eoll Al
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Before removing foliage

After removeing foliage

Fig. 2. Young stems of asparagus before and after removing
foliage.
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Before removing foliage
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Fig. 3. Temperature and humidity in greenhouse during
cultivation period for asparagus before and after removing
foliage.
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Table 1. HPLC operating conditions for acetamiprid analysis

Instrument HP-1100 series
Column Gemini® NX-C18 (150 x 4.6 mm, 5 pm)
Detector UVD (248 nm)
Mobile phase Acetonitrile : water (7 : 4, v/v)
Flow rate 1.0 mL/min
Injection vol. 10 uL
AE #F

kA AlBE AE3 Fof] Axgeliy 129 740
2 53l AA Tt A AR Hit A=
174 A A Zo] A9 035+0.053 kg (n=20)0]191.0H, 97
A8 AL 0.32+0.058 kg (n=20)°12it}. 1‘3 T
t&i%m °F 1kg A= oH, NEE 78 $ Aldste
E bag —20°Cell B3AstA A o

rlo o 0

o) ii 5

8 }2511:}.

717|8M =A

o}t A2~9] acetamiprid FHFHS HPLC-UVDE ©]
g3f] #4519tk HPLC-UVD 7]%573% Table 1] 1}
el A3} 7ol ZEL Gemini® NX-C18 (150 x 4.6 mm, 5
um), AES3EL UV 248 nm, ©]572 acetonitrile : water
(7:4, viv) 94, o]54 F%2 1 mL/min, AETYHFS
10 uL 502 3fo] B39}

EELEY &Y

Acetamiprid EF(99.9%, Sigma-Aldrich, USA) 50.1
mg2- acetonitrile 50 mLl =] 1000 mg/Le] £HS ZA|
gk ok oA acetonitrileZ 108 3]435k 100 mg/Le] 3%
TS DESITE o] 8AL acetonitrileR TAHEOZ 3
A3l 0.1, 0.2, 0.5, 1.0, 2.0, 5.0, 10 mg/Le] &8-S ZA|
st9em, 7 89 10uLE HPLCY] FHYstd uehd
chromatogram ‘39| peak A& 7|F0 2 FFHFAS 2

AEs ofxmEtA2 20gS HlolAd AFF I F
homogenizerll ¥ acetone 100 mLE 7514 5,000 rpm
oA 32t 2} sl FEE2 Celite 5458 FHAA
Flofststal 871 8 ks 2L &9 50 mLE Al Z sty
%e] AA T et AHA S Fd T K75 n-
hexane 100 mL, Z3}9<4 10 mL, &7 150 mLE 73t
Z Eusiitt S A28 EdoF £7]32 50 mL
2] dichloromethane® 2 23] Euj3I1t}. Dichloromethane
oS sodium sulfated2 FIAA GBS 40°C 5

FollA 9 =3I FE5FARE SmLe hexane : aceton
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(7:3, viv)O.Z A 838 & Sep-Pak Florosil Cartridge (1
g, 6 cc)E o]-&3l] A

Sep-Pak Florosil Cartridge= 5 mL2| n-hexaneSZ A&
st Pgs) sk & A7) Al 83l SmLE Cartridge 3

o 7}kl WX 5 mLe| hexane : aceton (4 : 6, v/v)
2 §E3I T 8582 40°C FEoA T w5319
], 4mL9] acetonitrileZ A 8385t HPLC E2490 A&
skt

S|+ AMHE

Fxjg] ofxulglAL 20 g9 acetamiprid 8 10
mg/L% Z¥7F 1.0 2.0 mL 25k #AF5=71 05 2 1.0
mgkgo] HEF 3 F 47| BAHY FUg B4 S 3
st 35S AMEsi e, 358 AP 7 AElske
sl 3uHEo 2 Fedatgint

EEAYM
ZHFF AES sk 7454(0.1, 0.2, 0.5, 1.0, 2.0, 5.0,
10.0 mg/L)®] 7t7] t& FFEH 10 uL— HPLC-UVDZ
BA51e] B A3} acetamipride] WF-E Al7H 5.950-6.020

min®| 2™ (Fig. 4), chromatogram ‘32| peak W4-& 7%
o= RFHFAS sl B A A A
© Y (area) =91783X (ng)+ 36348 (R2=0.9995)0.3 L}E}
18 AR R R X o=

HasHA|

HPLC-UVDE ©]&-3}% acetamipridS #4]5to] B A3},
2 Z % (Limit of Detection, LOD) 1 ng (S/N=10)°]24
01:1:], o]_g_ 7]%23 }\]Eak 1;1 H/\']ZX]- 1_4 _J}HHH_F

detelo] HakaAE o) A O Asel B A,
2 o] A3 (Limit of Quantitation, LOQ)= 0.02
mg/kgolAth. ol Ul HREeHEAR e dvkEel Ve
(Lee 2012)21 0.05 mg/kg P = ZHF3]€7159] 112 ©]
atell 23t At

e o |

B (mgkg) = [ HEAEF (1 ng) x HF3AF-7] (4
mL)]/ A& FYUTF0 puL) x A EFH20 g)]

Table 2. Recovery and detection limit of the analytical method
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Fig. 4. Representative HPLC-UVD chromatogram of acetami-
prid standard and asparagus extract. A; 50 ng of acetamiprid,
B; non-treatment sample, C; treatment sample of 0 day after
single application at 7 days before harvest.

=Rt =
ARl Ae Hsa] SEke F a4 ' =
(0.5 2 1.0 mg/kg)®] acetamipridel] thek FA9 9] 3482
718t A3} 3488 7k 85.8 +£6.3%(HolAIS 7.3%)9t
87.1 £7.9%(HO) AT 9.1%)%.2.1 (Table 2), o] A= =
9? SEAR 7l 9 AN Axshs 35E 70-120%
H91ek ol Al 10% o] S TESIIATHRDA 1997).

OfATEIHA F acetamiprid XHF
Acetamiprid®] RS 97 A F] ofiulEA 2o
3 797 13] AEsle] 12Y 7HHo 7 53l AH 5

Pesticide residues Recovery £ SD Lo
Compound Detection limit (m
po (mgke) (%) (melke)
. 0.5 85.8+6.3
Acetamiprid 0.02
1.0 87.1+79
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Table 3. Residual concentration of acetamiprid in young stem
of asparagus before and after removing foliage

Application  Days after spraying  Average concentration
time (DAS) (mg/kg) £ SD

0 0.27+0.01

Before 1 0.24 £0.03

removing 3 0.08 +0.00
foliage 5 <0.02
7 <0.02

0 0.14£0.02

After 1 0.24 £0.04

removing 3 0.03+£0.01
foliage 5 <0.02
7 <0.02

g & FAste] B A= Table 3o VeI 944 A

ofimEA L] A9 AETA  acetamiprid®] FHF O]
0.27 mghkgol3lom, A&H o7 asto] FE F 390

d
ﬁ#omé e 58 880.1 mgkg) Hth W2 0.08
mgkg FEOIUL, HE F 590] 753'/}5}91% = et
Al U]‘:‘}(<0()2 mg/kg) FEIUT. 9§ ofiuiebA 29
7395 AT acetamiprid®] FHFEo] 0.14 mg/kgo| Ao
AR T 1] AHEE W 024 mgkglE ThA
7AE BT s A2 F 390 Al
= 3 %% 0.1 mg/kg) B} 22 0.03 mgkg ]
al do] At We e vwk(<0.02
mg/kg) 5 1°1Tjr olgfst A= & ] acetamipride 7-8
o Al H o] opivbEtA R YA AA glo] &
794 13] A 735 28 oA 70X 3Ye] Aet
W ZRE871E ost®E WobA] ofivlAse] Fopty
A= 2A7E HA] e Ao ddtE i

Aol AxE FoF IR AiFAE gubzoR of

Ale] F, sl thal, olF ol 711 =1, sFo
=2 - 315H EAJolu AY flellw 2= Az, 71
z27, A= s T & dF WA IokOh
2000). ¥ AF-e] ofAulEtAL o] £7] F acetamiprid
s 74w o]g]dk QolE 7|0ldk Ao w Ady= ]
I FAME 789 AR 4 W ofiulpAL o =
719] 739 RS ETL vl el F2 3 Boj s Sl
ojgk M EHTL 7P 2 810U S ASE AIRHL &
3] B A4 acetamiprid®] ZHFHES AE F 3.590] A
Hale Wl FAH s, ol Bt el =
2 7HA, BErlE, Q0] SoA acetamipride] W17} <F 1-
12 Al 2l Aol AR Z10] 91Tk (Shams El

d2 u)$

(9%

rlor

Din et al. 2012; Romeh and Hendawi 2013). =3} 5-69 A]
A xAol|A Ao e IS (dmaranthus mangostanus
Lys e & acetamiprid®] FH754S A3 ZAelA
T 394 13] AxAldle AREe] 1.31 mgkgdld vkt
of 8k 7UA 13] AFEAE 0.13 mghkgl & AE T 4
o] Atete U Aol A Aad Ax 2 A
Ao} FAFE Aol th(Park et al. 2012). ©]213F A=
Z3sto] & o], acetamipride A50] SAIske] v A-E
o] & FEoA= A aF Foll sl Rl FAH
e (W3E7] oF 1-39)87] wiell 278 Al7]ol| ofAlE
sh= Zlo] alls Al Sa3k aQle] B AoR AlFESe
o, FRAANTIES et ofAlE ARSETE g
7] A=) AFHFE SR LIIE ol 2 AeE #

V\JJrﬂ-ﬂ 229] acetamiprid =] 738187 (Maximum
Residue Limit, MRL)S ©}&712] A4 =]o] A= ?%1] ol
) AF9] FobbFE] 8712 (KFDA 2012)9 A =] Q)
= gt 249 acetarnlprld 887182 0.1-3.0 mg/kg
(A 0.5 mg/kg, 215 2.0 mg/kg, ¥I5 3.0 mg/kg, B2F]
1.0 mg/kg, 9+ 0.1 mg/kg, 2°] 0.7 mg/kg) 0|0, o]&
7IHe 2 fAbs R Z]Zﬁ A5 A&shd ofiuletr e
acetamiprid ZHF31-87152 0.1 mgkg F<0lth £ Ao
A J7 M3t o] ofaslEl A2 acetamipridS 78 7Y
A 13 AX T AT AR oY 2719 WIRTES
AV A, A F 390] AP AR AR
AAAE 7o 3 ST N 2 FE0.24-
0.27 mgkeys Ao, A% $ 3do] AA30S e &+

F5871FRT W FF(0.03-0.08 mgkg)e BT, 59
o] %ol = A 3| (< 0.02 mg/kg) PIREeE Yot} E3],
WA A otruEALE AEA S o 2715 A
Aoz Fetr] wde &719 Aol A ¥e
WA F ol ALE FHFES T T UESE 2]
A9 gleo] FABES skl W o]fo AlFA FPEE o
d =718 78] ‘q]"r"ﬂ Ttz o 7] ¢l HA|
A

5
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AEA e AYSATEIY SHAAE ARk WE 2ol 9l
TPl E73l of~uElA2 o 719 acetamiprid
ZhFEe

A7} FHSHA 5A3] iste] X F 390
Zd3shd 25871 olet=E yrobsitt.
olg|gl A}Z 7o 2 Erhd acetamiprid YAFEH
= 7-8d AlAAY 7o) ofiufebA o] YA FAsH
8 797 13] Axshs A2 A8HT $RRAEIIE
of EAI7} HA] @& Aoz ket Wk opzt OIEM
AIe oA et acetamiprid®] FAARE-7]E
AR F28 7|2AE7 8 Aoz AlgHr.



AT OfAmREAA &

2 20099 % HHE(ZSH)e] Ao F=ATA
%"l XP% o} 3% 713L¥A}%ﬂ(2009-0094059)4
Uxolm l7u] X of AL =fuUth

Literature Cited

Choi, K. S., J. H. Song, J. Y. Yang, H. Choi and D. S. Kim
(2014) Pest species, damages and seasonal occurrences on
greenhouse cultivated aspapagus in Jeju, Korea. Korean
Journal of Applied Entomology. 53(3):231-237.

KCPA (2010) User's manual of pesticides. Korea Crop
Protection Association.

Kim, T. J. (1996) Korea resources plants Vol. V. Seoul National
University; Seoul, Korea. p. 169.

Korea Food and Drug Administration (KFDA) (2012) MRLs
for pesticide in foods. pp. 159-285.

Kwon, Y. S. (2009) Annual report. Rural Development
Administration. Seoul, Korea. pp. 366-374.

Lee, Y. D. (2012) Practical book of pesticide residue analysis
method of food code. 3rd ed. National Institution of Food
and Drug Safety Evaluation, Korea.

MEH| acetamiprid?] FFEN 209

Oh, B. Y. (2000) Assessment of pesticide residue for food
safety and environment protection. The Korean Journal of
Pesticide Science. 4(4):1-11.

Park, H. R., S. J. Heo, S. P. Thapa, I. H. Yu, J. M. Cho and J. H.
Hur (2012) Residual analysis and risk assessment of
acetamiprid 5% SL in the Amaranthus (Amaranthus
mangostanus L.). Journal of Agricultural, Life and
Environmental Science. 24(2):55-61.

RDA (1997) Notification No. 1997-3 of the Rural Development
Administration, Guideline of test for pesticide registration.

Romeh, A. A. and M. Y. Hendawi (2013) Effect of processing
on acetamiprid residues in eggplant fruits,
melongena L. African Journal of Agricultural Research.
8(18):2033-2037.

Seung, K. C. (2007) Asparagus (Asparagus officinalis L.,
Liliaceae). In Horticulture in Korea. ed. by Lee, J. M., Choi,
G W, and Janick, J. Korean Society for Horticultural
Science. CIR Communication Co; Seoul, Korea. pp. 142-
144.

Shams El Din, A. M., M. M. Azab, T. R. Abd E-Zaher, Z.H.A.
Zidan and A. R. Morsy (2012) Persistence of acetamiprid
and dinotefuran in cucumber and tomato fruits. American-
Eurasian Journal of Toxicological Sciences. 4(2):103-107.

Solanum

A MZ{Hl ofA LI HA F AEF| acetamlprld of MHFSFY

Uxel - ol - o|=?

AT gk AT F e

SHEtEEERd AFAY, A

B8 - Urhe -

SHE, Al FH A a ST AJOﬂ%Li,

OlEA-|1,4 EjlxM

EEEREEREREEES

2 o 2 dye AEAN ofidEASE dIJO R acetamiprid ‘Q%—’Fﬁ‘ﬂﬂ«] FREAS s ool wE

2 N2ARE
8 947 Az F A7) H=

ro
o
M
1%
_0|L
xR

0.14 mg/kgl & A& F»]
A8 Bt @

© 94 A = OP*J}EVV
°‘E} OIEW ﬁﬂri njFolE uf 7-8¢

22 & Ak Wb acetamiprid 473

SR AF Y Si3iTh. Acetamiprid®] R 7-89 AlAA|A 9] ofivle}A
= ARSIl o 7 19) AEsie] 129 ZHA0 R 53jo] AH 0131 =78 7%
o 2 A3 °'7ﬂ Az § opivjgpA s B

A Z}v‘ﬂ*q-ﬂzol 0.1 mg/kg BT} £
2 0.08 mg/kg} 0.03 mgkg FEES 1 6‘ %= 99 28T AE & 590 AFASIIS o)
Follx & At acetamlprld 7é
AAuRA] €] o2 erﬂ'}]*oﬂ/ﬂ acetamiprid 1
SHAE 7-89 AldA)A] 9] of a2l gk 7

FollA] A acetamiprid®] FHRER 0.27 mg/ngJr
Ao FlE ot 390 73,\,}0}012 “H“

¥7%l°1 0.02 mg/kg Rtk Gold HAZEo] F#] ¢k
e s FasA 143

13] %i 61~c AL ofiupEA L] FoFE QAo EAI7L ‘P»]Xl %2 Aog AHsigion, & dFdde ofs
sa}A 20 et acetamiprid®] SFAANE 7)1 S A= 293 712AE/ © 202 AlgE
2010 Acetamiprid, oF=T}2}A 2, FoFH
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