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Development and Validation of an Analytical Method for Ametoctradin
Residue Determination in Domestic Agricultural Commodities by HPLC-PDA

Jung-Ah Do, Ji-Eun Kwon, Eun-Mi Lee', Mi-Ra Kim', Ju-Hee Kuk’, Yoon-Jae Cho,
II-hyun Kang, Hyung-Su Kim, Kisung Kwon, and Jae-Ho Oh*
Pesticide & Veterinary Drug Residues Division, National Institute of Food and Drug Safety Evaluation, MFDS
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Abstract This study was carried out to validate the safety of ametoctradin residues in agricultural commodities by
developing an official analysis method. An analytical method was developed and validated using HPLC-PDA detectors.
The samples were extracted with methanol, subsequently partitioned with dichloromethane and purified with florisil column
chromatograph using acetone/hexane (30/70, v/v) as solvent. The method was validated by using grape, hulled rice,
mandarin, and potato spiked with ametoctradin at 0.05 and 5.0 mg/kg, and pepper at 0.05 and 2.0 mg/kg. Average
recoveries were 76-114.8% with relative standard deviation less than 10%, and the limit of detection and limit of
quantification were 0.0125 and 0.05 mg/kg, respectively. The result of recoveries and overall coefficient of variation of the
laboratory results from Gwangju regional Food and Drug Administration (FDA) and Daejeon regional FDA was accorded
with Codex Alimentarius Commission Guideline (CAC/GL 40). Based on these results, this method was found to be
appropriate for ametoctradin residue determination and can be used as the official method of analysis.
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Fig. 1. Structure of ametoctradin.
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Ametoctradin E53(99.7%) (F) 553504 Algdol AL
31%93L, HPLC grade®] methanol, dichloromethane, acetone, hex-
ane 5 £"li= Merck (Darmstadt, Germany)Z%-E formic acid=
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Florisil2 Fluka (St. Louis, MO, USA)ZXFE, sodium sulfate
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FYUH-e ametoctradin 10.03 mg= methanol 20 mLoY| 83l 5},
500 pg/mL (500 ppm)S 2 A|Z23te] 2ol ol 4oce]| Bas}
AL, ©]= methanolZ 343ke] 0.1 0.5, 1.0, 5.0, 10.0 ug/mLe]
EEZENE Azt Aol 2315

+A3}e 7A ZOg% 73‘?:13] 2o} methanol 100 mLE- 7131
T a3t A717] 98] & 20mLE ¥
IAZE B AAAR i methanol 100mLE 7}3te] FZ313th)
2 Ao, #FES methanol 40
AF I gt & o 10mL7t 2 w7EA] 40°C
Jol| Al e E5S 3FTH(7). ©1& 500 mL =72
00 mL$} dichloromethane 100 mLE
Al Xggk 3 Fo] gkds] #eld
W 7kR] X8kl dichloromethaneZ-S sodium sulfate anhydrous
15g0] BAFA e, o] AHE 18] PEIIY. Ass E2
230 W2 s 40°C o3t 78 oA &3] 5T &
FFE-S acetone/hexane (30/70, viv) £ 10mLZE £33}
%ﬂwﬂo A& 11 mm, Aol 400 mme] FFH& florisil 5g
S AL T 2 Holl 2cm E°]F sodium sulfate anhydrousE 7
ZXsfaL hexane 50 mLE 7tetd fEA1A WEoh 28
o] =257] FRAd FEIHNA A& acetone/hexane 82 (30/
70, v/v) 10mLS AP S35t FEA]7]3L, acetone/hexane
SN (1090, viv) SOmLE 7Fte] SZAAT 239} &n), 7
3 7o] BEEo] Be A|EE acetone/hexane &3 (10/90,
vy 71517] el ethyl acetate SO mLE 718l F-EA1A HEe
HAE F7lete] WEEAS A A ou:] FAA Aol =&
7] A acetone/hexane (30770, viv) & 150 mLE 7}3ked
SEAA e 5 ThA] acetone/hexane (40/60, viv) &3+ 50
£ FEAA A ESEetiae wol 40°C o]t 8 Aol
A ZAPEES & ARE acetonitrileS 7t HF FIE 2
mL7} SA 3L o1& 02 pum THE ojHste] Alggdoz )
At

_IZ ru1

0.08]
0.06
2 0,047
0.02-
0.001

— T T T T T T T T T T T

250.00 300.00 350.00

nm

Fig. 2. HPLC-PDA spectrum of ametoctradin.

Table 1. HPLC-PDA operating conditions for the determination
of ametoctradin residue

Instrument HPLC-PDA (Waters Alliance, MA, USA)

Column Imtact Cs (250 mmx4.6 mm i.d, 5 um,
Shiseido, Tokyo, Japan)

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

Column temperature ~ 30°C

Wavelenth 292 nm

Injection volume 20 pL

Flow rate 1 mL/min

Table 2. LC-MS confirmative conditions for the determination
of ametoctradin residue

LC-MS (Quattro Premier XE, Waters, MA,

Instrument USA)
Column Capcell Pak VG 120 C,3 (150 mmx2 mm,
3 um)
Flow 0.3 mL/min
N i ..
Mobile phase 0.1% formic acid-water/acetonitrile

(90/10, v/v)

Column temperature ~ 30°C

Ionization mode ESI positive-ion mode
Injection volume 2L

7171824

E AT 717184 2AL Table 19] YERNSITE A9 e] Al
A4S F2E 98 LC-MS (liquid chromatograph-mass spec-
trometer)E ©]-83t] AR FFES TR LH, o] g 7]
718X %74 Table 20 YERAATE

oA JHERE ARl tigt AFAT ASE shlSlsl
P (standard operation procedure)E 3
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‘ Sample 20 g ‘

- Add 100 mL of methanol
- Shake for 5 min

‘ Filtration ‘
- Wash with 40 mL of methanol

‘ Concentration ‘

‘ Liquid-liquid extraction ‘

- Add 100 mL of saturated saline solution
- Add 100 mL dichloromethane and shake for 5 min
- Elute organic layer

‘ Concentration ‘

- Below 40°C
- Dissolve with 10 mL of acetone/hexane (30/70, v/v)

Purification
(Florisil 5 g in glass column)

- Activate with 50 mL of hexane

- Load with 10 mL of dissolved solution

- Wash with 50 mL acetone/hexane (10/90, v/v)

- Elute with 150 mL of acetone/hexane (30/70, v/v) and
50 mL acetone/hexane (40/60, v/v)

‘ Concentration ‘

- Below 40°C
- Dissolve with 2 mL of acetonitrile

\ HPLC-PDA \

Fig. 3. Sample preparation for analysis of ametoctradin.
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Table 3. Recoveries for ametoctradin residue

400000 Sample Spiked (mg/kg) Recovery* (%)
g 0.05 89.243.2
200000 Grape 0.5 81.6+5.0
N 5.0 79.6+7.1
T T T T T T T N T T T T T T N T T T T T T 0.05 74.3:|:6.2
0.00 2.00 4.00 6.00 8.00 1000
Amount Pepper 0.2 71.9£1.6
Fig. 4. Calibration curve of ametoctradin standard solution 2.0 82.1=1.4
(correlation, R*: 0.9999). 0.05 78 4481
- Hulled rice 0.5 78.5+1.7
A 5.0 77.3+1.0
0.05 95.7+1.8
2 0% Mandarin 0.5 76.6+:0.4
] ! 5.0 74.8+3.4
0'00H".,W.H‘.H‘H._.._,._ 0.05 112.649.8
0.00 200 400 6.00 8.00 10.00 12,00 14.00 Potato 05 81.242.0
0_04,: B 5.0 82.5+7.6
1 *Mean values of triplicates with standard deviation
2oe
1 ! Table 4. Selected ion of LC-MS for ametoctradin
el E— e Retention time (min) Exact mass Fragment ion (m/z)
000 200 400 600 800 10.00 12.00 14.00
6.61 275 276
0,04 C
S Table 5. Recoveries for ametoctradin residue from Gwangju and
< 002 Daejeon Regional FDA
] ! Recovery* (%
000 A Sample Spiked (mg/kg) - v ),
000 200 400 600 800 1000 1200 1400 Gwangju Dagjeon
] D G 0.05 83.3+4.8 70.3£3.5
004 . rape 5.0 79.6+1.9 774499
EP. 0.05 81.6+4.7 71.6+2.6
< 0.02
1 [\ Pepper 2.0 77.6+3.0 80.9+4.2
0007 / Hulled i 0.05 74.3+4.4 80.248.2
000 200 ‘400 'e00 800 1000 1200 1400 utledrice 5.0 84.1£1.5 92.6+£3.9
1 'S E 0.05 74.9+2.0 85.8+6.9
0.04- o
1 Mandarin 5.0 87.342.5 74.2+6.9
2 00] Potat 0.05 92.6+5.4 84.1+7.9
] oo 5.0 89.142.4 83.542.2
0.00 *Mean values of triplicates with standard deviation
0.00 T 2.‘00 T 4.60 T 6,(‘10 T 8.60 T ‘10!00‘ ‘ I12!E|D‘ ‘ ‘14.‘00‘
Mnutes

Fig. 5. Chromatogram of ametoctradin standard at A; 0.1 mg/
kg, B; 0.5 mg/kg, C; 1.0 mg/kg, D; 5.0 mg/kg, E; 10.0 mg/kg.
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Fig. 6. Chromatograms of grape A-1; control, A-2; at 0.05 mg/kg, A-3; 5.0 mg/kg, pepper B-1; control, B-2; at 0.05 mg/kg, B-3; 2.0 mg/
kg, hulled rice C-1; control, C-2; at 0.05 mg/kg C-3; 5.0 mg/kg potato D-1; control, D-2; at 0.05 mg/kg D-3; 5.0 mg/kg.
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Fig. 8. Chromatograms of grape A-1; control, A-2; at 0.05 mg/kg, A-3; 5.0 mg/kg, pepper B-1; control, B-2; at 0.05 mg/kg, B-3; 2.0 mg/
kg, hulled rice C-1; control, C-2; at 0.05 mg/kg C-3; 5.0 mg/kg mandarin D-1; control, D-2; at 0.05 mg/kg D-3; 5.0 mg/kg Potato E-1;
control, E-2; at 0.05 mg/kg E-3; 5.0 mg/kg (Gwangju regional FDA).
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Fig. 9. Chromatograms of grape A-1; control, A-2; at 0.05 mg/kg, A-3; 5.0 mg/kg, pepper B-1; control, B-2; at 0.05 mg/kg, B-3; 2.0 mg/
kg, hulled rice C-1; control, C-2; at 0.05 mg/kg C-3; 5.0 mg/kg mandarin D-1; control, D-2; at 0.05 mg/kg D-3; 5.0 mg/kg Potato E-1;
control, E-2; at 0.05 mg/kg E-3; 5.0 mg/kg (Daejeon regional FDA).
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oA BAE FYsted AP A5 AAEALE AH 2 to]
Z2}1(CAC/GL 40yl Al Fshe A7k HAHRSD,; Relative
Standard Deviation on Reproducibility)= >0.01 mg/kg, <1 mg/kg
Mo oA 32% o|3l, >0.1 mgkg =2 WA 23% o]
stolH, ojol| dFshs AAF W= AR disk Adde
grs F vy AF AF(Fig89), 74.3-92.6%(FFA), 70.3-
92.6%(MNH7) & 10% Vv A4S B oM (Table
5), & AFolA e seg Aot F5H B A A
o] 3 RSDy(%)E >0.01 mgkg, <0.1mgkgdolr 3.02-
14.63%, >0.1 mgkgd oA 1.27-7.67%=Z 2 7toj=g}el 7]
Fof] At 2102 YR} ametoctradin 43S 18] 7L A
S A S BAIste Ao o4 BAHoRe] E8rts
A% BT

2 o

Ametoctradin triazolopyrimidineZ| o] &3t= AdA|Z gt
AW S ok FAlo|th 719 2.1x107° Pa (20°C)2.2 vl
+ Yol BAg s 71712 LCE A= en, HPLC-PDAY]
712 AHg-ate] 210 nmolA] 400 nm7HA] 2708 Az A &4}
S 200 OB BHelsl o]2 BAwgoz MeElsldir) 2%
L= BRo) 352 725} methanolE A3t om, 9.
o Fall 2 Az olM= Y] n-octanol/water EHIAIS(logP,,
25°C)7} 4.40 (pH 7, 20°0)9] ¥I=739 E8|slstd 54 7H
S Fske] oo Eu) DAY E dichloromethane, AA] TA
o)X= acetone/hexane (30/70, vivyS A4S st BviE ARE-sH
Atk 53], ¥ FAZ {A, Aao] wlgEge] sl =
gol BAS W WA FAske 54S e flonisils A
gste] ool gt HElgs ¥ & AATh # BAYE 35
& A (71.9-112.6%)2 Tl ZE 2 7F] =ESRI(CAC/GL 40)3]
3|48 70-120%, B-493F 10 vlgle] AgHele HojFo] B
o] Fede gl en, LC-MSS 53 Al #Pe 53
oz Ay Mg dede Bed 5 Uk E
AL flsl daE A5 AAlsiier] 2 A3k, RSDy(%)
£ >0.01 mg/ke, <0.1 mgkgH2lolA 3.02-14.63%, >0.1 mgkgH S
M 127-7.67%% FE|2 slol=ghel 7|3 A Aoz U
ERth wEbA B AeA AEE AR sikEe] 2HEske
ametoctrading #4317 913 ¥4 APHeE &8 ¢ Id&
Aoz e

ZAe| 2
B ATE 201EE HEIFENAY AN BIA] A7)

2] 2] A(1116141F4034)0 28] FaYE|glon, ofdl] =g
Y

o
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