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Abstract This study investigates the residual characteristics of acetamiprid in various fruits, specifically
focusing on four fruit species: Actinidia arguta Planch, Vitis coignetiae Pulliat, Prunus tomentosa Thunberg,
and Crataegus pinnatifida Bunge. The test pesticide, acetamiprid(8% WP, 5% SL) was diluted 2,000 times
and applied twice to the fruits at 7-day intervals. Fruit samples were harvested at four pre-harvest intervals:
30-21, 21-14, 14-7, and 7-0 days. The recovery rates of acetamiprid in the fruits ranged from 83.1~99.7% in
Actinidia arguta Planch, 88.1~95.9% in Vitis coignetiae Pulliat, 85.9~92.1% in Prunus tomentosa Thunberg
and 84.1~98.9% in Crataegus pinnatifida Bunge. Residual amounts of acetamiprid were as follows: 0.02~
0.60 mg/kg in Actinidia arguta Planch, 0.41~1.74 mg/kg in Vitis coignetiae Pulliat, 0.07~0.55 mg/kg in Prunus
tomentosa Thunberg and 0.68~2.22 mg/kg in Crataegus pinnatifida Bunge. The estimated daily intake ratio
of acetamiprid compared to the acceptable daily intake was less than 1.3%, representing safe level for
acetamiprid. These findings form the basis for establishing guidelines on the safe use of acetamiprid in these
fruits.

Key words Acetamiprid, Actinidia arguta Planch, Vitis coignetiae Pulliat, Prunus tomentosa Thunberg, Cra-
taegus pinnatifida Bunge, Pesticide residue
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Fig. 1. Chemical structures of acetamiprid.
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o], #F, 3ol 22]st AlF A= acetamiprid 8% T
SHA| (B2 7, 7AE), ARAtell 223k Al kA= acetamiprid
5% AAA A2, 75)E ARSIt %2 AccuStandard
1,000 mg/L stock solutiong AME-3F o™, Al ARE-H
oAl 9] spett2E Fig 13 2th A& AAE] = 34
Al AH8-El QUEChERS Extract Kit (4 g magnesium sulfate,
1 g sodium chloride, 1 g trisodium citrate dihydrate, 0.5 g
disodium hydrogencitrate sesquihydratey= BEKOlut (Germany)
AES ARSIt FE8 A, A B 71714
oA AFE3F acetonitrilex} 717|184 o]FA; ZA ARE-SH
formic acide= B&J (U.S.A) A &S AR&3ISIT).
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Table 1. Summary of the application information of acetamiprid onto test crops

Test crop Formulation ALY Dilution rate Application Pre-harvest
(%) (times) times application intervals
2 30-21
Actinidia arguta Wettable 3 2,000 2 21-15
Planch powder > 2 15-7
2 7-0
2 30-21
Vitis coigneti 1 2 21-13
Sl o :
2 7-0
2 30-21
Prunus tomentosa Wettable g 2,000 2 21-14
Thunberg powder ’ 2 14-7
2 7-0
2 30-20
Crataegus pinnatifida Soluble 5 2,000 2 20-14
Bunge concentrates 2 14-6
2 6-1

JActive ingredient
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Table 2. Analytical condition of LC-MS/MS

Instrument Shimadzu, LC/MS-8050 (Japan)

Column OSAKA SODA CAPCELL PAK MG III C18
(150 mm I.D x 2.1 mm L, 2.7 um)

Flow rate 0.3 mL/min

Injection volume 1 pL
A: 0.1% formic acid in Water

Mobile phase B: 0.1% formic acid in Acetonitrile
A/B =40/60 (v/v)

MS Zones

lon source ESI

Ion source polarity Positive

Heat block Temp. 400°C

Drying Gas 10 L/min

Neb Gas flow 3.0 L/min

Interface Voltage 4,500 V

20239 REFE] HHRE T &, 4FE 20239 5¢
TE SARE AT a4, 250 AWks 20239 897 H
SAHE T Ao 27t g7 TS dAfete]
T3ttt

AT ZF 3RHE B FAPT RO R FASIG o,
A A 2= - AU th2A A5t a9 A
gTE AR A= AE SS 2,0008] 314
3l HZA] EF7I(AE-40N, o383,
of ofdlo] 35 W7k Fid] BEE FALT AL
(Table 1), 02 Adol| A7} E71eF A5ole
G- AF= Asant.

o Al 2R EAS fIg o, MF, 4T, AL
AEE HEE 44 3719 AEE AFsen, o
2, BFE 500 g o, HFEE 1 kg ol E A= A
1 kg(AZRAIE 200 @) ol’d T3ttt A EE 78 &

=

F7RE el meh A7) (HI120, FAA =, =)
S olgate] 50°CelA 60A7F A3 O, BRE AlS=

B4 A7 20°C olstelA] $EnAeLt

oY

Z2M Y o FEAME

o deFA| Q! acetamiprid 1,000 mg/L 588 1 mLE 9
mLe] acetonitrile®] =41 100 mg/L F=9 AGETENS
THESITE. o] AEFE NI TS F T T acetonitrile
2 3]4{s}o] 0.001, 0.0025, 0.005, 0.01, 0.025 2 0.05 mg/
Le] A EFEs Al v AlE AA 28 (1
mL)g ¢ 55 F AYEFEY(1 mL)eE A slat,
matrix matched working standard 85 A|Z3}9t}. o] &
ANEEA A5 23] F3le], chromatogram’d 2] peak T
A& 7o R RS Akt

358 NS A2 AR 10 g 0.1 mg/L, 1.0 mg/Le)

Table 3. Multi Reaction Monitoring (MRM) conditions of
acetamiprid

Pesticide Precursor ion Product ion CE
(m/z) (m/z)

.. 126.05 21

Acetamiprid 223.6 55.05 _15

acetamiprid ¥7-84-& A %3 (Limit of Quantification,
LOQ) 7= LOQ?| 10v]e] 0.2 A& & Zhsof
BEA g3 BUe o7 3ukE B sle] AZsl9]T),

TRAEEA

npfel o), wF 2 5% AlF 10 g& 50 mL conical tube
o Y7, At AZAE 10 gl ZRF 10 mLE F7he]
3047 58371 F acetonitrile 10 mLE 718td 660 rpm
o2 57 e FE8th A" FE3¢ F, QUEChERS
kit (4 g magnesium sulfate, 1 g sodium chloride, 1 g
trisodium citrate dihydrate ¥ 0.5 g disodium hydrogen
citrate sesquihydrate)s 7hstal F7H o= 5i7F X&)
AT FE2UL 3,000 rpmOE SE7 AR F

=
F ¥ 1 mLE 3t 0.22 pm syringe filter (PTFE)Z
El

A
ES

AAL Z acetamiprid®] YAPE

FE BATEA(C =Cy x ™ (C: B AAL &

GRE, ke AT, ¢ AR A

bk #E ol8sted et YR (4n)E 4, = In2k

210 2 A= tH(Lee et al., 2022; Park et al., 2024).
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Al ZHE F acetamiprid®] 9 94 F 618 (Acceptable
Daily Intake, ADI) thH] Y43 F4 2 (Estimated Daily
Intake, EDI)?l %ADIE EUZ H7FI3th dI4HFH
e 7+ Ao A8 F acetamiprid®] I AF A A
AHFH S F3 F =0l Ht AT 60 kgS 28l
OFIAS HIISIITHRDA, 2024). e ddAFHS
201893} 2021 =519 S FAI(KHIDI, 2018, 2021) & XA
AHo ARE o|&al%lon, M= AFoR2E A
o, Aoko g HFsh] wlie] dIHHFTE AT &

glo1A] A 2lstsiet.

9 AR} 5 acetamiprid®] F7 A9
WS ) Aol BF R7E 0.998 oot
(Table 4). A HFSA(LOQY= =F 0.01 mgkgolom, 3
& A= 348 89 70~120%2}F o)A G (coefficient
of variation, C.V.) 20% ©JWZ s 9 HA¢] 557|534
SANTE/11312/2021 7}e]=&2F] (European Commission,
2023) 7155 RHESIATH Table 5).

Acetamiprid2| XHF 5N
Acetamiprid ZH7-3 THl 0.02~0.06 mg/kg, HF 0.41~
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1.74 mg/kg, Y5 0.07~0.55 mgkg 2 AHA} 0.68~2.22 mg/
kg ©|{th(Table 6). Tl = 7 79 A 23] A+ 7
e Hit 0.50 mgkeelRom, 8 154 A 23] A2 Al
Bt 0.25 mgkgl ® 27] JRFHT; 50% AL,
3 3047 23] AtollME Het 0.03 mgkgS = 94% 7+
ks AFS BT HF AT F Alzke] Al
e} 7 A Bk opue, 2k 7392 Qlste] 2h
o] 7haoll FEgE mHE o AT HEE
g 79 A 23] AP HREe e 1.53 mgkgel AL,
T 139 A 23] M2l Al He 1.22 mgkge & 271 It
FRTE 20% sk om, 2 309 A 23] AgFoAe
Bt 0.46 mgkgl & 70% 7HAshe AFS Bt AFE
58 79 A 23] At ARFS B 0.52 mgkeol A
, P8 14 A 28] A2 Hit 036 mgkeo® 27] 7
BT} 31% 7HAstion, 5 304 7 23] AellA
0.07 mg/kg®Z 87% FrAshe ¢S YeRHIT
A AzAEE 8 6d A 23] APt FFRFS
T 2.12 mgkg Fwoliom, 3 144 A 23] A2 Al
7 1.10 mgkgl = 27| FHFFET) 48% HAastl o,
S 30¢ A 23] Al E B 0.74 mgkgS = 65%
Aadhe S JeRHQIt Aafdr) o) sRahake 651+
2.6%°1%0 oM, AxIFE F3lA e AERT ol
A A E A
ohe, HE, 4T
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gelste] AAIARI 2 Wst2HE

Table 4. Linear equation of calibration curve for the quantification of the acetamiprid in the test crops

Test crop Linear equation R?
Actinidia arguta Planch y =44,150,108.8531x + 9,384.3870 0.9984
Vitis coignetiae Pulliat y =39,620,950.0984x + 4,852,4443 0.9987
Prunus tomentosa Thunberg y =43,553,339.9375x + 4,798.7860 0.9992
Crataegus pinnatifida Bunge y =30,085,372.3180x +2,388.1980 0.9999
Table 5. LOQs and recovery rates of the analytical method of acetamiprid in the test crops
LOQ” Fortification level Mean recovery 0
festerep (mgke) (mgke) =SD. (%) o
0.01
Planch 0.1 99.7+ 1.6 1.6
Vitis coigneﬁae 0.01 88.1+24 2.7
> 0.01
Pulliat 0.1 959+1.0 1.1
Prunus tomentosa 0.01 85.9+2.6 3.0
0.01
Thunberg 0.1 92.1+12 1.3
Cral‘aegusplnnatlfida 001 0.01 989+t14 14
Bunge ’ 0.1 84.1+ 1.6 1.9

JLOQ: Limit of Quantification
PMean value of triplicate samples with standard deviation
9CoefTicient of variation
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Table 6. Residual amounts of acetamiprid in the test crops

Days after final Concentration (mg/kg)
Test L Mean =+ S.D.?
eSterop application Rep. 1 Rep. 2 Rep. 3 can
30-21 0.05 0.02 0.03 0.03 £0.02
Planch 15-7 0.26 0.25 0.25 0.25+0.01
7-0 0.60 0.41 0.50 0.50£0.10
30-21 041 0.47 0.49 0.46 £0.04
I/itls Coignetiae 21'13 099 0.79 0.95 0.91 + 0.11
Pulliat 13-7 1.34 1.22 1.10 122+0.12
7-0 1.44 1.74 1.40 1.53+0.19
30-21 0.07 0.07 0.07 0.07 £0.00
Prunus tomentosa 21-14 0.14 0.16 0.15 0.15+0.01
Thunberg 14-7 0.37 0.35 0.37 036+ 0.01
7-0 0.50 0.55 0.51 0.52+0.03
30-20 0.70 0.85 0.68 0.74 £0.09
Bunge 14-6 1.15 1.06 1.08 1.10£0.05
6-1 2.08 2.06 222 2.12+£0.09
IStandard deviation
(a) (b) 20+
0.8 4
154 y=1.58520-0482x
06+ R?=0.9547
04t R?=0.9820 1.0 1

:
y=0.5071"011%* g
o
E
g
4

Resldue amount{img/kg)

[=]
o
L]

0.2 4

0.0 0.0

0 5 10 15 20 0 5 10 15 20
Days after treatment Days after treatment
(C) 1.0 § (d) 25 -
08 ? .04 ] y=2.077670962%
R?-0.8587
y=0.538170:0808x ¥
¥ 061 R?=0.9627 E 154
E ;- g
04 § 1.0 A
2 - &
0.2 0.5
=
Ll
0.0 0.0

0 5 10 15 20 0 5 10 15 20
Days after treatment Days after treatment

Fig. 2. Degradation patterns of acetamiprid in Actinidia arguta Planch (a), Vitis coignetiae Pulliat (b), Prunus tomentosa Thunberg (c)
and Crataegus pinnatifida Bunge (d).

s 17+ 5 2t A=E Bt HT 1.5852¢7 % (R? = 0.9547), Y5+ y = 0.5381e %% (R? =
< S A= g 0.9627), L3 e y = 2.0776¢ % (R? = 0.8587)°]
Az e y = 05071 (R = 0.9820), W1Fe y = Utk Z17k9] 4S8 ol&sie] aEd Wbyle 7zt 5.9,
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Table 7. Risk assessment of acetamiprid in the test crops
. i i i i ADI? EDI”
Test crop .Pre’har‘vest Highest residue Daily food intake % ADI®
application intervals (mg/kg) (kg/day) (mg/kg-b.w./day)
30-21 0.05 417 x 107 0.0587
Planch 15-7 0.26 ' ' 217 x 107 0.3052
7-0 0.60 5.00% 10 0.7042
30-21 0.49 245 %107 0.3451
is Coi 7 21-13 0.99 49510 0.6972
Vitis cozgnetlae 0.03 0.071 .
Pulliat 13-7 1.34 6.70 x 10 0.9437
7-0 1.74 8.70 x 107 1.2254
30-21 0.07 233 x107° 0.0329
21-14 0.16 533 x 107 0.0751
Prm?}f tomentosa 0.02 0071 )
unberg 14-7 0.37 123 x 10 0.1737
7-0 0.55 1.83x10™ 0.2582

JAcceptable daily intake
®Estimated daily intake
9Risk index; (EDI/ADI) x 100

1444, 8.6¢ 2 11142 A ATHFig. 2).

ohl, 47 9 ARk oA Y o] % H HIgA
o] E3tEe AIZIZ A ot dRradEte 749
S Bol vzl ZoR AdsiGitt. 7k AlgA e 7]
AR =W 3197k £ MA@ F AE 715
& OHl, HE, T 2 AR AIEAI A 22} 15, 19
, 129 9 1390]lem, A5 7150] 7P B2 HFe
H7H A2 71dEe de] tE Aerte A A
o2 =) 53] acetamipride 8317} 4,250 mg/
LE =27l e] 79 7ol B @S wom, e, 4
T, Ak A7) A 2k R Qlete] o B o
244 o7 FATAEHAJTHKim et al., 2017; Kim et al.,
2023; Park et al., 2018).

o, W&, 45 2 A= acetamipridel]l thake] MRLO]
A= JA o, thfle FYe AHF FEER
sFE= 2= 5 MRLe| 27 A€ F3latol| tjgk MRL
0.3 mgkg?t Blawsl & A3}, HF FALE 79 F AT
o] AFEEFE MRL ofst2 El=ith. HFE e 3R
o slgE ™, £%2] MRL 1.0 mg/kgy} Blws) 2 A3} F
T AR 139 F AP+ AFREEFE MRL olstE
RIS dFe FFFE =% MRLY] 2 2wzt
9] MRL 0.5 mg/kgs} Hlwsl & A3}, g A2 74
- Aol AFEEFE MRL olstz 1=t A}
FFoIY xste] FEAhHE 200]7] Wil 2=
H w8 4= 0= MRLO] §ISiTh

oN

e mf ox o2

ofN rlf o

flad Bt

ohef, T B 4% 5 acetamiprid®] SHAE H7HE S8l

2 A4 #5]-&FF(Acceptable Daily Intake, ADI)Z U U4HF
7@ (Estimated Daily Intake, ED)©.Z %ADIZ At&3}
Fom, %ADIE TRl 0.0587~0.7042%, ™F 0.3451~
1.2254% 2 5 0.0329~0.2582%°] 21 tH(Table 7). Hh =+
FHS 7)1F0 7 AEdon 379 ZE F acetamiprid?]
s 3% ADIY 1.3% Rl o] 475 Ed=
HARETIE 2 R LTS Al Ui AlEE E4E
TS Ao Algd,

2 d7E 20239 FEXISA FHAATIARIEHM
: RS-2023-00215004)2] A77HEH] 2] ofsf 423 =]
Ao ofol ZAL=HUT}
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Cief, HE, dF % &AL Lo F Acetamipride| XHFSA

ZHY - HAS - RUF - B - AP
'(F)F A o] el o] x| o 0], *FErh S A AT F ol 8 k7 A 5} o)t

=

2 % £ d7e v, HE, AT, AR ErE IR acetamiprid®] AFS5AAE 7S] flste] Alde ¥
skt ’\]}i%—‘%k?l acetamipridZ 2,0008) 34ate] 8 A 7 7H4 07 23] Axsieh. dujxEE £ 30-
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