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Abstract This study was conducted to obtain basic data for deriving the appropriate application amount of
insecticide for effective pest control. We have investigated the correlation among the application amount of
insecticide, the adhesion amount of active ingredient and the pest control effect. The linear standard curve of
acetamiprid was R*=0.9994, and the scope of the recovery factor was between 71% and 93% with less than
6% of the coefficient of variation. During the test conducted in 2015, the application amount was reduced to
302 L/10a which was 70 L less than the previous year and the spraying pressure was reduced as well. After
analyzing the adhesion amount of active ingredient, it was found that a correlation coefficient of adhesion
amount of the active ingredients became lower from 82% to 69%, that indicated insecticide liquid was evenly
distributed compared to 2014. Also more than 95% of control effect was displayed, thereby indicating that
there is a close relation with the correlation coefficient of the adhesion amount of active ingredient. It also
presented that the adhesion amount of active ingredient on the ground was 2.2 times more than that on the

leaves of apple trees.
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Table 1. Spraying status of pesticide

2014 2015

Insect pests

Insecticide (a.i. %)
SS sprayer
Spraying pressure

Application amount per 10a/spraying time per 10a

Low 2nd-3rd level
2,000 rpm, 20 bar
372 L/18 min

Oriental fruit moth (Grapholita molesta),
Apple leaf-miner (Phyllonorycter ringoniella)

Acetamiprid (8%)
Low 2nd level
1,700-1,800 rpm, 20 bar
302 L/18 min
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B ATl ARE-SE FFRS acetamiprid 8% F3HAI (CET:
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T el 9119 1.5had] 2ol 27 77 1834
o2 o]Fofxl Aldsdst S ol AkE AgH At oY
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& o]Folxl F o] AlhellA AT oAl= SS
F-5-7](HTI-5004WSII, Hansung T&I Co., Ltd, Korea)E ©]
&ste] 201493} 20150l ZH2 ks gejste] Aast
SATh(Table 1). AbHl Aol AR E T 12309] G4
£ st AP S Astal g 259 649 patch

& AT ST F S0l RS A B
J 3

(98.0%)C2 Waco chemical (Japan)A}e] #|3Eollom,
HPLC ¥4-8 £ulQl acetonitrile Sigma-Aldrich (St.
Louis, MO, USAWIECIIL H41-8 syringe filter (PTFE
0.45 um/25 mm)= Advantec (Japan)ollA] F+Qste] ARE-s}
%At} Shaker: Vision scientific (Korea)A}2| 71715 AR&-3}
At soF FAES s S8 ARS-gk patche FAI7F
1 mm8l a-celluloseZ 7I2 AE 10 cme] 27| 2 2} 43
g SYE SIS Y3 $FHE F0] patch IO AA
=% FHFo] 50 cem7t HEE AZFste] ARSI Choi
et al., 2006, Kim et al., 2011). ¥ o) AF-3} acetami-
prid®] s}tz Bl o]3}8Hy 54L& Table 29k 2} HEFF
£2717]% Shimadzu LC/MS-2020 (Japan)S AH&-3l31C
o AAE B4 22 Table 33 2t} )% £HS 9%
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Acetamiprid (98%) 5% 102 mgS acetonitrile 100 mL
o] = 1000 mgL '] stock solutionS A & @A A S
2 acetonitrile2 FA3}ed 0.01, 0.02, 0.04, 0.2, 0.4, 2.0,
4.0 mgL™'9] standard solution AT, 5eFo] A2y
2] k& patch 3 AL 25 mLe acetonitrile® FZE3}o]
PTFE syringe filter® &J3}3}32, 912 standard solution
22t 1:1 (viv)Z EF51 matched standardE ZA|3FATH
(Kim et al., 2014). Z}zFe] %71 0.005, 0.01, 0.02, 0.1,
02, 1.0, 20 mgL™"'2 ZA|¥ matched standardE 2 ul¥
LC/MSO 9314 chromatogram’d signal¥} noise H|&(S/
N)ol 10 o]l =2 LOQE Askon, LOQet 10
LOQE 717} 63] RhE- F=9)5to] #4138k tha, chromatogram
& w5 AZE, peak®] WA T Eo] 1o BlolE AN HE
ato] 71719 24 AR 2 8-S AASIATHKIm et
al., 2012).
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Table 2. Uses and chemical properties of acetamiprid

Common name Acetamiprid

Use Aphis, Spodoptera, Trialeurodes, Myzus, etc.
Toxicology LDs, for female rats 146 mg/kg

MRLs 0.1~20 mg/kg

Molecular weight 222.7

CHy
Z
. C/
Chemical structure | A lTl/k\N/
pZ CH3
¢~ >N

Table 3. LC/MS operating conditions for the analysis of acetamiprid

EEAYN &Y

Acetamiprid®] matched standard&<} 0.005, 0.01, 0.02,
0.1, 0.2, 1.0, 20 mgL ™S 2w LOMSS 39 E-413}0]
B e A = ] i =

PatchZ 9| acetamiprid £ 24

Cellulose patchE #3L Q&= EFvF 393 2AS A
At & FAE 2432 47| patchE 500 mLE-F<]
glass jarol A14:3] ©ol acetonitrile 50 mLE #H7F3F ¥
teflon cover® U4&-3}] 10°CollA] 1417k shakingdle] A&
£ FE319t 47te] 252 PTFE syringe filterZ &3}
ato] A A& ARSI

38 24

Acetamiprid 5848 LOQ, 10 LOQ 100 LOQ7} HA
cellulose patcholl *2]8}al 3027 Aol W=x|3te] &uf
5 AT 5, 719 2 L 5 E AAIE

g AH YT,

Zn o g
Hysl 5% ¥ WY 24

Cellulose patcholl §-2Hl acetamiprid®] F-2HaFS #-4]
A3}, chromatogram’y S/No] 3 o]Arel 7AZ&3HA|(LO
0.01 ngo|1 2, acetamiprids 224 UA AF &
chromatogram’d] 4% A& ¢(LOQ)= 0.04 ng

A

©

Instrument Hewlett Packard Series IT 1090(USA)
Column Phenomenex, Kinetex 2.6 um C18 100A, (100 mm x 4.6 mm)
Oven Temp. 40°C
HPLC Injection Volume 2ul
Run time 25 min
Flow rate 0.2 mL/min
Mobile phase acetonitrile : water/ 40:60(v/v)
Instrument Shimadzu LC/MS-2020, Japan
Tuning Mode Auto
Acquisition Mode SIM (Positive)
Ion Monitored 223 m/z
Retention time 7.3 min
MS Interface ESI
Detector Voltage 1.30 kv
MS-ESI Interface Voltage 4.50 kv

DL temp. 250°C

Heat block Temp. 200°C
Nebulizing gas 1.5 L/min
Drying gas 15 L/min
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Table 4. Reproducibility of analysis of acetamiprid

Reproducibility

Level
Average + S.D. (OA'A
00 tr 7.383+0.01 0.16

L

(0.04 ng) Area 82552 +1684.05 2.04
Height 5276 £52.56 1.00
tr 7.39 +£0.005 0.07
10 LOQ Area 761684 +7629.81 1.00
Height 49580 + 380.60 0.77

9C.V. (Coefficient of variation, %) = Standard deviation / Average x 100

MS Chromatogram
1-std0.02ppm lcd
(x10,00Q)
q'scgls,ooo
1.304
1.104
0.904
0.704
E \
0.50——————— 223.00)@1
5.0 75

min

Fig. 1. Chromatogram of instrumental LOQ of acetamiprid.
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Fig. 2. Calibration curve of acetamiprid.

Table 5. Recovery of Acetamiprid from cellulose patch

Fortified Conc. (ppm) Average = S.D. (A'A
0.02 75.86 +£3.92 5.16
0.2 91.92+ 1.11 1.21
2.0 87.00 + 1.17 1.35

9C.V. (Coefficient of variation, %) = Standard deviation / Average
x 100

o] Abaplol 201433} 201530 ZAx Rave L3S
AEEIT o] AN E mid 49 Sl BAE Ha
372 L/10a% 33t Igley 201589 oF 0L e
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2 £ A st ARde] USR] wE aceta-
miprid®] TS FAE A, HolAlFTE 201499 =
82%S1o}t 2015d%E 69%E WA FAE UK Table
6). T35k 201495 A3 A3 - Ao e fFaidEe
HA RS 16 pg/50 cm®]R o 20153 %00+ 3.98
ng/50 em’=Z 2ul o)/ =A] YERTH(Table 7). o]= A7}
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Table 6. Adhesion amount of acetamiprid on apple trees in apple orchard of Kongju area, Korea

. Year of Adhesion amount Coefficient of o
Pesticide experiment (1g/50 cm?) S.D. variation (%) Effect of pest control (%)
oriental fruit moth > 95
N 2015 28.66 +19.68 69 Apple leaf-miner > 95
cetamipri
P 2014 89.14 + 7351 2 oriental fruit moth 100

Apple leaf-miner 100

Table 7. Comparison of adhesion amount of acetamiprid on apple trees

Location Kongju Kongju Yesan 1 Yesan 2
(Year of experiment) (2014) (2015) (2015) (2015)
, . 5 Lowest 1.67 3.98 15.41 16.86
Adhesion amount of acetamiprid (pg/50 cm®) .
Highest 252.88 58.96 66.61 73.81
Table 8. Adhesion amount of acetamiprid on apple trees in apple orchard of Yesan area, Korea
. Location of  Adhesion amount Coefficient of o
Pesticide experiment (1g/50 cm?) S.D. variation (%) Effect of pest control (%)
Acetamiorid Yesan 1 41.61 +19.16 46 oriental fruit moth > 95
cetamipri
P Yesan 2 33.52 +18.33 55 oriental fruit moth > 95
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WF A, F=rolM o) Ak Hit FoF X 400 L/10a Fig. 3. Comparison of adhesion amount of acetamiprid on
= gL Was & 4 Ygorn, BRzA A apple tree and field in the apple orchard.
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