Korean Journal of Environmental Agriculture

Korean J Environ Agric. 2021;40(2):134-141. Korean

Online ISSN: 2233-4173

Published online 2021 June 29. https://doi.org/10.5338/KJEA.2021.40.2.16 Print ISSN: 1225-3537
Research Article ®CrossMark Open Access
- = - - —
EME F #4FH Chinomethionate] 7H¥ ZtRE2AMY =M
1,2 = =1 =12
USH'”, UM, 2| =
sty FAEEENS AEdsely, 2agiey AEAdatedta, ey g e sAE e

Development of Analytical methods for Chinomethionat in Livestock Products

Seung-Hyun Yang'?, Jeong-Han Kim® and Hoon Choi"

12 (1

Department of Bio-Environmental Chemistry, College of

Agriculture and Food Sciences, Wonkwang University, Iksan 54538, Korea, YInstitutue of Life Science and Natural
Resources, Wonkwang University, Tksan 54538, Korea, *Department of Agricultural Biotechnology and Research
Institute of Agriculture and Life Sciences, Seoul National University, Seoul, 08826, Korea)

Received: 4 June 2021/ Revised: 22 June 2021/ Accepted: 23 June 2021

Copyright (© 2021 The Korean Society of Environmental Agriculture

This is an Open-Access article distributed under the terms of the Creative Commons Attribution
Non-Commercial License (http://creativecommons.org/licenses/by-nc/3.0) which permits unrestricted
non-commercial use, distribution, and reproduction in any medium, provided the original work is

properly cited.

Abstract

BACKGROUND: The analytical method was established for
determination of fungicide chinomethionat in several animal
commodities using gas chromatography (GC) coupled with
electron capture detector (ECD).

METHODS AND RESULTS: In order to verify the
applicability, the method was optimized for determining
chinomethonat in various livestock products including beef,
pork, chicken, milk and egg. Chinomethionat residual was
extracted using acetone/dichloromethane(9/1, v/v) with
magnesium sulfate and sodium chloride (salting out-
associated liquid-liquid extraction). The extract was diluted
by direct partitioning into dichloromethane to remove polar
co-extractives in the aqueous phase. The extract was finally
purified with optimized silica gel 10 g.

CONCLUSION: The method limit of quantitation (MLOQ)
was 0.02 mg/kg, which was in accordance with the maximum
residue level (MRL) of chinomathionate as 0.05 mg/kg in
livestock product. Recovery tests were carried out at two
levels of concentration (MLOQ, 10 MLOQ) and resulted in
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good recoveries (84.8~103.0%). Reproducibilities were
obtained (Coefficient of variation <5.2%), and the linearity
of calibration curves were reasonable (">0.995) in the range
0f 0.01-0.2 ug/mL. This established analytical method was
fully validated and could be useful for quantification of
chinomathionat in animal commodities as official analytical
method.

Key words: Analytical Method, Chinomethionat, Live-
stock Product
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Fig. 1. Chemical structures of chinomethionat.
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Fig. 2. Calibration curve of chinomethionat in animal commodities. (A; Pork, B; Beef, C; Chicken, D; Egg & Milk).

Table 1. Extraction efficiency(%) of chinomethionat by different solvent

Extraction Solvent

Efficiency (%)?

Chicken Milk Egg
Acetone 43.4 43.4 -
Acetone, add 4 g MgSO,, 1 g NaCl 53.2 45.2 -
Acetone(x1) & dichloromethane(x1)” 97.5 97.8 -
Acetonitrile 35.2 45.1 -
Acetonitrile, add 4 g MgSO,, 1 g NaCl 47.2 48.2 45.8
Acetone/dichloromethane(9/1, v/v) 85.8 105.1 -
Acetone/dichloromethane(9/1, v/v), add 4 g MgSO,, 1 g NaCl 109.7 109.9 98.5

2 Mean, n=2

Y Extraction with acetone, followed by extraction with dichloromethane

AlEEt) oA, FAME F chinomethionat?] =245 #
Aleloon, &8 acetone/dichloromethane(9/1, v/v)
EguE 2% & FEH7H MgSO, ¥ NaCls 37k
FEHORE HE FRlsIGith
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e AR FE 5 A BaNE AR A, B
o

(Table 2). J——’7]W—4 A = T 42y B Hrh e &
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HA7] ) ARG FF F 55 F Ausd] YAE S
A3t ¥ n-hexane/acetonitrile 8-S £3F FEN] 22
AAELS 89.5%°1 =2 A1 A7 @lg HITKTable 3).
a7, 171578 A9 H-9 1] $- n-hexane/acetonitrile

e 28ato] A Ak 2A0R SRSt

MEMZEZA 52
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n-hexane(1/50, v/v) 385 AESILE F 534 &
T 99.4% o)de] WAy 37ES HItHTable 4). #A]
W AEE GEate], oA g 7, W, AAx0S 3
g3 ¥ Az, Florisil Xt} silicadlld 1HIE2 AA7L H &
4 o2 LehKFig. 3) #HE4 0% silica 10 g& AHSISITE
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2017)9} Codex(Codex Alimentarius Commission 2020)
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15t BAHo) we} 7 3k o g BAsle] 3)ES gl
skoith 1 A3, MLOQ oA 84.8-100.9%, MLOQ
108 ol A= 85.7-103.0%2) 953 3488 Hgon,
X0 xR= A 52% % AAY A e webd, &
2HE AR Y ARl dAgle] S5E 70~120% 919t
AL 10% olHe] A7 1EE WSSt Table 5).
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Fig. 3. GC chromatogram of chinomethionat in pork extracts fortified at MLOQ(0.02 mg/kg). (A; Florisil 10 g, B; silica 10 g)

Table 2. Liquid-liquid partition of chinomethionat

Efficiency (%)?

Compounds
P Meat”

Milk & Egg?

Chinomethionat 92.1

97.5

d Means n=2

Y 50 mL of sat.NaCl, 450 mL of distilled water, 50 mL of dichloromethane (x2)
9 10 mL of satNaCl, 250 mL of distilled water, 50 mL of dichloromethane (x2)

Table 3. Removal of fat (%) of livestock products

Fat content (g)a)

Beef Pork Chicken
Fat content in extracts 43 4.6 53
Fat content after 7-hexane/acetonitrile partition 0.28 0.48 0.27
Removal of fat (%) 93.4 89.5 94.9

¥ Means n=2
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Table 4. Elution profile of chinomethionat for Florisil and silica column

Elution Solvent

Recovery (%)

Stationary phase

(v/v) II I Total
Ethyl acetate/n-hexane(1/5, v/v) lzll%ng)l - 92.1 6.2 98.3
Ethyl acetate/n-hexane(1/5, v/v) (Sll(l)lcga) - 80.2 18.2 98.4

% Pre-washed with 50 mL of n-hexane, followed by elution with ethyl acetate/n-hexane(1/5, v/v) 50 mL (1), followed by
second elution with the same solvent (50 mL) (II), and followed by thrid elution with the same solvent (50 mL) (III).

Table 5. Recoveries of chinomethionat from various livestock products

Livestock products  Fortification (mg/kg) Recovery (%)” CV. (%) MLOQ (mg/kg)

0.02 96.740.7 0.7

Beef 0.02
0.2 95.9+2.6 2.7
0.02 87.7+4.6 52

Pork 0.02
0.2 85.7+2.2 25
0.02 97.8+2.0 2.1

Chicken 0.02
0.2 86.6+1.8 2.1
0.02 100.9+1.0 1.0

Milk 0.02
0.2 91.9+1.5 1.6
0.02 84.8+3.9 47

Egg 0.02
0.2 103.0+3.6 3.5

3 Mean+SD, n=3
b Coefficient variation

O OF
£ =

2 ATE EAE T FAsARIA AAl chinomethionat 2]
S Fsisint &), SR, 9], $-5, Akt
S ¥ AERZ AA3 GC-ECDE |83t chinomethionat
I A= RS et Ak 5 Chmomethlonat
ZHF+55 acetone/dichloromethane (9/1, v/v)& F&3}1L

=37 MgSO, 9! NaCl<& 37kt ¥, dichloromethane
Wafatal Florisil F2HA= ZéﬂlOHiEk s F
chinomethionat J&37= 0.02 mg/kgl® AAHL
], MLOQ 2] ﬂv&w 84.8-100.9%, MLOQ 104l
FolX= 85.7-103.0% 2] ¢ S7ES Ko, #AQ
2= A 5.2% % AEA ‘2"\] Foakglel & Aol &
3t chinomethionat®] ZHFEAHE I - & FAHEY)
AisoF A B A AR 7hsd slow ik

)
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GC-ECD chromatograms of chinomethionat (A; Control, B; standard at 0.1 ppm, C; fortified at 0.02 mg/kg, D; fortified
at 0.2 mg/kg).
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