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Abstract: A new, rapid, and simple analytical method was developed and validated using high performance
liquid chromatograph-photodiode array detector (HPLC-PAD) for the determination of lepimectin residues in
agricultural commodities. The lepimectin residues in samples were extracted with methanol, partitioned with
dichloromethane, and then purified with glass column filled with subsequently to aminopropyl (NH,) solid phase
extraction (SPE) cartridge. The purified samples were detected using HPLC-PAD. Correlation coefficient (R?)
of both lepimectin A; and A, solutions were 0.9999. The method was validated using cucumber spiked with
lepimectin at 0.02 and 0.2 mg/kg and pepper, mandarin, hulled rice, potato, soybean at 0.02 and 0.5 mg/kg.
Average recoveries were 76.0~114.8% with relative standard deviation less than 10%, and limit of detection
(LOD) and limit of quantification (LOQ) were 0.005 and 0.01 mg/kg, respectively. The result of recoveries
and overall coefficient of variation of a laboratory results in Gwangju regional KFDA and Daejeon regional
KFDA was followed with Codex guideline (CAC/GL 40). Therefore, developed method in this study is accurate,
rapid, and appropriate for lepimectin determination and will be used to keep safety of lepimectin residues in

agricultural products.
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Lepimectin> 20101 9+ Mitsui Chemical Agro,
Incoll 4] 71t macrocyclic lactone, & | v}-o] Al (Mil-
bemycin)dl £84 ASAZA HES, 502 U
W, A, 429 59 SFE WA
Lepimectin®] ]3¢l £ 4= 2= FEl= lepimectin
As(E241)8} lepimectin A,(E-909)¢] 5 & &} o] v (Fig
1), 3F8F4] S CyyHsNO o(6-methyl)ZF CyHsNO o(6'-
ethyl)o]t}. Ex}ak-e 74z} 705.83, 719.86 22 lepimectin
A,7} major component, lepimectin A;7} minor component
o|t}. Lepimectin®] &2 3}e2d] EX & AW RH n-
octanol/water 8l Al 4>(logP,,, 25 °C)7} lepimectin A;
= 6.5 lepimectin A,i= 7.0 2 B4 3F3HE<]
S4< Uehdth Lepimectine F Y gk dunjo] Al
(Milbemycin)A] & <Foll = = u| = &l (Milbemectin), 2 H|
nlo]al 2-Al(Milbemycin oxime), ©FHF2] €l (Abamectin)
5ol A B ot E e 7]E9] AEFH
A 249 (individual residue methods)S 2 5 7| =
Jom,! gk AR R 2ole FeFo R A=

2
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Lepimectin ¥ 553 A;(98.14%)9} A4(99.27%)= ()
ERFEo A Ao} 18319 L, HPLC grade®]
methanol, dichloromethane, ethyl acetate, hexane,
acetonitrile 5 -8 7+= Merck (Darmstadt, Germany)®l|
Al FF38ked AF&8 T Florisil Fluka (St. Louis, Mo,
USA)ZY%-E], SPE-NH, 7+EZ]X(6 cc, 1 g)= Waters
(USS. Silica corporation, USA)ZH-E] FJ35k] AH8-315
o AAE U 78 FR 2, 0], 2, AL E
v, FE FHet] #235s F 250 °ColA ®Bst
o A3t HEFY Y-S lepimectin ETE A;,
12.77 mg= methanol 25 mLol £33}, HFF A,,
12.59 mg2 methanol 25 mLell €313} 500 ug/mL
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Fig. 1. Structure of lepimectin A3(A) and lepimectin A4(B).

(500 ppm)S-& A2 1, ©]5 methanol= 3]}
o] 0.1, 0.5, 1.0, 2.0, 5.0 pg/mLe] EFENS A =35}
o Aol ARSI

22. & ¥ HH

AA 20 goll methanol 100 mLE 7}ete] %3 &
Ray Zu7|2 &A% 2™, methanol 40 mL
Z AUl 47 A3 TR F 1-L Q4w 7]
SATE o370 E32H4 50 mL, distilled water 450
mL, dichloromethane 50 mLE 7}3F & 5%7F 21 &35}

=9

3 7180 Z S sodium sulfate anhydrous 15 g°ﬂ
A A 3R, 919 AF S 23] WHEsle T2
Zet2Io He F A8 FFIATE IR/, TH 5
A AA Q] A 7] AZES acetonitrile E 3}
hexane 50 mLZ =°]3 500 mL ¥ Z w72 &7
3L hexane X3} acetonitrile 50 mLEZ 23] &uj] =3}
o] acetonitrile®2 40 °C ©]3} =& Y =
SRS w8t 71313 HAE dichloromethane 10
mLE &3)3te] HA A A3t e, 315 2
o] EgEo] W Al syringe filter (PTEE, 0.45
um)Z o7k & A3k T Florisil 5 g2t 2 cm =

o] 9] sodium sulfate anhydrousS %713} glass column
< dichloromethane 50 mLZ &4 3}A171 & dichlo-
romethane 10 mLZ &3]3t 84S loadingd} A T}. ©]
£ ethyl acetate/dichloromethane &3%2(10/90, v/v) 50
mLZ A o] W] 32, methanol/ethyl acetate & §2(0.5/99.5,
ViV) 50 mLE &FA1A ¥R 5 40 °C o]3tellA] 7ijt
%39t )= hexane 10 mLE £33} 3 hexane
10 mLE ¥413}3 SPE-NH, 7FE 2| A9l loadingd}}
t}. °]E toluene 5 mLE 7}ste] Ao 3L dichlo-
romethane 10 mL$} acetone/dichloromethane & <Y

Table 1. HPLC-PDA operating conditions for the determination
of lepimectin residues

HPLC-PDA (Waters Alliance, USA)

Capcell Pak Cjg (250 mm x 4.6 mm
i.d, 5 um, Shiseido, Japan)

Mobile phase Water/acetonitrile (30/70, v/v)
Column temperature 40 °C

Instrument

Column

Wavelength 245 nm
Injection volume 30 puL
Flow rate 1 mL/min

Table 2. LC-MS conditions for the determination of lepimectin residues

Instrument

UPLC-MS (Quattro Premier XE, Waters, USA)

Column
Flow 0.2 mL/min

A/B (10/90, v/v)
Mobile phase

Acquity UPLC™ Beh Cy (50 mm x 2.1 mm, 1.7 pm)

A: 5 mM ammmonium formate + 0.1% formic acid in water

B: 5 mM ammmonium formate + 0.1% formic acid in acetonitrile/water (90/10, v/v)

Column temperature 40 °C
Tonization mode ESI positive-ion mode
Cone voltage 50V
Injection volume 10 pL
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(20/80, v/v) 10 mLE &2 &3} who} 40 °C ©]
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Fig. 2. HPLC-PDA spectrum of lepimectin Aj;(A) and A4(B).
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Fig. 3. Calibration curve of lepimectin A;(A) and A4(B) standard solution.
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Fig. 4. Chromatogram of lepimectin standard at A; 0.1 mg/
kg, B; 0.5 mg/kg, C; 1.0 mg/kg, D; 2.0 mg/kg, E; 5.0
mg/kg.
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Fig. 5. Chromatograms of cucumber A-1; control, A-2; at 0.02 mg/kg, A-3; 0.2 mg/kg, pepper B-1; control, B-2; at 0.02
mg/kg, B-3; 0.5 mg/kg, hulled rice C-1; control, C-2; at 0.02 mg/kg C-3; 0.5 mg/kg mandarin D-1; control, D-2; at
0.02 mg/kg D-3; 0.5 mg/kg potato E-1; control, E-2; at 0.02 mg/kg E-3; 0.5 mg/kg, soybean F-1; control, F-2; at
0.02 mg/kg F-3; 0.5 mg/kg.
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36. LC-MSE 0|28

LC-MS #4412 B4 o] BATZ2RE &
5 BAo]l23 Q9 fragment ionS FRITFOZH
wroh Gee RIS rhesAl gk wEkA &
A A et A H ]tk 412]4d 2 lepimectin
of thgt AedS AE37] 918 LC-MSE o] &3t
Table 2°] Z7A AHE AR F8 54
o] 9] m/zEE lepimectin A= 728, 549, A 743,
56302 1 3k Table 39 YEM AT} Lepimectin®]
BA A3 AFS 99

full scan mass spectrum -2

Table 3. Selected ion of LC-MS for lepimectin

Retention Exact Fragment

Component time (min) mass monitored (m/z)
Lepimectin A; 6.0 705 728, 549
Lepimectin A4 6.5 719 743, 563

Lepimenctin A3_1ppm_110824-01 Sm (Mn, 3x4)
1004

Jung-Ah Do, Ji-Eun Kwon, Mi-ra Kim, Eun-mi Lee, Ju-hee Kuk, Kisung Kwon and Jae-Ho Oh

Table 4. Results of recovery for lepimectin residues

Spiked Recovery” (%) + RSD
Sample  Conc.
(mg/kg) A3 A4 Total

0.02  112.6+6.8 117.0£3.7 114.8+53
Cucumber

0.2 939+3.7 97.7£4.0 95.8%+39
P 0.02  735+6.0 784%7.1 76.0%£6.6

epper
0.5 789+4.1 746+27 76.8+3.4
. 0.02 87.841.0 84.8+4.8 86.3%+29

Hulled rice

0.5 93.6+4.0 91.5£43 92.6+4.2
Mandarin 0.02 80.5£8.5 103.7£10.2 92.1+9.4

0.5 85.0+t5.8 73.8t42 794+£5.0

0.02 84.2+6.6 924+89 883+7.8
Potato

0.5 89.1£2.0 81.3t1.6 852*1.8

0.02  1169+3.1 103.7+£1.8 1103+25
Soybean

0.5 116.9+0.8 109.6£0.5 113.2+0.7

*Mean values of triplicates with relative standard deviation.

SIR of 1 Channel ES+
TIC (L3)
2.16e4

A

[ T T T T T T T T T T T T T T
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800 | 900
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LEPIMECTIN_ MSMS SCAN_110621 1 (0.113) Daughters of 728ES+
549.424 1.22e6
549.681
549.231
549.039
531.489
550.003
153268 728 578
: 531.296| | 581.823
124 835 I ‘/ F"""”a 28.771
0 T T J\ ) T T T T .l T T T T T T T u T T T T T T T 1 m/z
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Fig. 6. A; Total ion chromatogram and B; ms spectrum of lepimectin Aj;.
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Fig. 7. A; Total ion chromatogram and B; ms spectrum of lepimectin A,.

OCHs
N

OH

Fig. 8. Fragmentation of lepimectin Aj; m/z 728 — 549 (A) and lepimectin A4; m/z 743 — 563 (B).

lepimectin A;= m/z 549°] lepimectin A,i= 563°]
AstES o 5 AU wEbA Zhzk 728 — 549, 743
— 563S A o], 728 — 531, 743 — 167 A
ol o]0 7 MAEAHFig 6, 7). ©lWl fragment ion
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Fig. 9. Chromatograms of cucumber A-1; control, A-2; at 0.02 mg/kg, A-3; 0.2 mg/kg, pepper B-1; control, B-2; at 0.02
mg/kg, B-3; 0.5 mg/kg, hulled rice C-1; control, C-2; at 0.02 mg/kg C-3; 0.5 mg/kg, mandarin D-1; control, D-2; at
0.02 mg/kg D-3; 0.5 mg/kg, potato E-1; control, E-2; at 0.02 mg/kg E-3; 0.5 mg/kg, soybean F-1; control, F-2; at
0.02 mg/kg F-3; 0.5 mg/kg (Kwangju regional KFDA).
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37. MY AS

B AN A Age] AU AHRSD:

Relative standard deviation on reproducibility) =, A&
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Fig. 10. Chromatograms of cucumber A-1; control, A-2; at 0.02 mg/kg, A-3; 0.2 mg/kg, pepper B-1; control, B-2; at 0.02
mg/kg, B-3; 0.5 mg/kg, hulled rice C-1; control, C-2; at 0.02 mg/kg C-3; 0.5 mg/kg, mandarin D-1; control, D-2;
at 0.02 mg/kg D-3; 0.5 mg/kg, potato E-1; control, E-2; at 0.02 mg/kg E-3; 0.5 mg/kg, soybean F-1; control, F-2;
at 0.02 mg/kg F-3; 0.5 mg/kg (Daejeon regional KFDA).
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Table 5. Results of recovery for lepimectin residue (Kwangju
Regional KFDA)

Spiked Recovery” (%) + RSD
Sample  Conc.
( mg, /kg) A 3 A4 Total

0.02 123.9+9.1 92.9+5.7 108.8+7.4
Cucumber

0.2 92.5+3.4 84.8+3.6 88.7£3.5

0.02  952+4.0 102.9+10.3 98.9+7.1
Pepper

0.5 83.8+2.9 784+26  81.1£2.7

. 0.02  76.7£6.0 80.7£3.9  78.7x5.1

Hulled rice

0.5 774127 68.9+5.6 733142

. 0.02  78.5+83 79.2+29  789%5.6

Mandarin

0.5 714%£1.8 692+3.9 70.3+29

0.02  842+28 83.2+4.7 83.7+3.7
Potato

0.5 74.8+0.7 73.6£3.7 742122

0.02  81.7+98 86.6t72 84.1£8.5
Soybean

0.5 69.2+53 724473 70.8+6.3

*Mean values of triplicates with relative standard deviation.

Table 6. Results of recovery for lepimectin residue (Daejon
Regional KFDA)

Spiked Recovery” (%) £ RSD
Sample Conc.
(m g/k g) A3 A4 Total

0.02 888+33 894+35 89.1+34
Cucumber

0.2 86.5+6.5 858+6.7 86.1+7.1
P 0.02  829+73 84.7+9.0 83.8+8.1

epper
0.5 82.9+25 78.0£24 80.5£25
. 0.02  83.0+52 823+8.7 83.2+6.9

Hulled rice

0.5 88.4+33 874+44 951+39

. 0.02  959+29 952+3.9 95.5+3.4

Mandarin

0.5 88.4+4.6 87.4+55 879+5.0
P 0.02  81.0+10.1 80.7+6.7 81.0+84

otato

0.5 944+98 96.8+83 95.6*9.1

0.02 853+44 81.8+7.9 83.5+6.1
Soybean

0.5 82513 823+1.7 824=£1.5

*Mean values of triplicates with relative standard deviation.
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