pISSN 1229-1153/eISSN 2465-9223 J. Food Hyg. Saf.
Vol. 34, No. 1, pp. 30~39 (2019)
https://doi.org/10.13103/JFHS.2019.34.1.30

Journal of Food Hygiene
and Safety

Available online at http://www.foodhygiene.or.kr

= = X a =
LC-MS/MSE 089t A= F MaH| Sedaxanel] XESA|EHH It 91 43
TAUl - SRol* - HRUTI - o[vk: - HIX|A - MM - HEL - AU P2N - o]y
2T ook ol A 2]F Q| koA H Y A E QI H MY HFEE

Development and Validation of an Analytical Method for Fungicide
Sedaxane Determination in Agricultural Products using LC-MS/MS

Sung Min Cho, Jung-Ah Do*, Shin-Min Park, Han Sol Lee, Ji-Su Park, Hye-Sun Shin, Dong Eun Jang,
Young-Nae Choi', Yong-hyun Jung, and Kangbong Lee
Pesticide and Veterinary Drug Residues Division, Food Safety Evaluation Department, National Institute of Food and
Drug Safety Evaluation, Ministry of Food and Drug Safety, Cheongju, Korea
'Korea Advanced Food Research Institute, Uiwang, Korea
(Received January 8, 2018/Revised November 11, 2018/Accepted November 11, 2018)

ABSTRACT - An analytical method was developed for the determination of sedaxane in agricultural products
using liquid chromatograph-tandem mass spectrometry (LC-MS/MS). The samples were extracted with acetonitrile
and partitioned with dichloromethane to remove the interference, and then purified by using silica SPE cartridges to
clean up. The analytes were quantified and confirmed by using LC-MS/MS in positive ion mode using multiple reac-
tion monitoring (MRM). The matrix-matched calibration curves were linear over the calibration ranges (0.001-
0.25 pg/mL) into a blank extract with 7”>0.99. For validation, recovery tests were carried out at three different con-
centration levels (LOQ, 10LOQ, and 50LOQ, »=5) with five replicates performed at each level. The recoveries were
ranged between 74.5 to 100.8% with relative standard deviations (RSDs) of less than 12.1% for all analytes. All values
were consistent with the criteria ranges requested in the Codex guidelines (CAC/GL 40, 2003) and Food Safety Eval-
uation Department guidelines (2016). The proposed analytical method was accurate, effective and sensitive for sedax-

ane determination in agricultural commodities.
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Materials and Methods
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Table 1. LC-MS/MS parameters of analysis condition for sedaxane

Parameter Condition
Instrument LC: Xenera X2 LC-30AD(Shimazu, Kyoto, Japan)
MS/MS: LCMS-8060(Shimadzu, Kyoto, Japan)
Column Cadenza HS-C g(Imtakt, 3 mm I.D. x 150 mm L., 3 pm)
Flow rate 0.3 mL/min
Injection volume 5uL
Oven temp. 40°C
Mobile phase B 0.1% formic acd n watr
Time(min) A(%) B(%)
0.0 10 90
2.0 10 90
Gradient 2.1 80 20
6.0 80 20
6.1 10 90
13.0 10 90
MS/MS condition
Interface temp. 150°C
Heating block temp. 400°C
Desolvation line temp. 250°C
Heating gas flow 10.0 L/min
Nebulizer gas flow 3.0 L/min

LC-MS/MS M XA
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Fig. 1. Molecular structure of sedaxane
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Fig. 2. Structures and pKa graph of sedaxane

Table 3. Comparison of extraction solvent for sedaxane

Sample Fortification Recovery(%)
(mg/kg) Acetonitrile Acetone
Hulled rice 0.05 959+24 739+ 1.1
Potato 0.05 882+1.2 58.8+2.5
Soybean 0.05 80.8+ 1.6 89.6 + 1.7
Mandarin 0.05 118.7+0.8 2152+2.6
Green pepper 0.05 70.5+0.5 382+1.9
FE QAOMIEUEY BES 2712 Agste] §4 27k AR @elehst o T §v) =t FAol
o} v|FA EE AAE 53 matrix effectE #4351 o o AHE 9 o ERRE BEAEZS 85351, o}

3 EFE 5T WEl F4E 70.5% ol =2 &

&8 YERITH(Table 3).
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FHEZ A= olof o] & TIEYAIR I8 2S£
she 540 dou &&stke f718me 5485 o83t
oq Q‘”H*‘ ZB‘]—E}— 7:]_% ]:-/H H/ﬁl %21; Hg]fg _),: 9}1\
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Table 4. Comparison of S

PE cartridge for sedaxane
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SPE cartridge
Solvent Solvent ratio (v/v) Fraction Florisil Silica HLB
(%) (%0) (%0)
Dichloromethane 100 Loading (5 mL) - - 46.8
10/90 1 (10 mL) 62.0 60.0 24.0
Ethyl acetate/ 20/80 2(10mL) 4.0 - -
Dichloromethane 30/70 3 (10 mL) 4.0 - -
40/60 4 (10 mL) 2.0 - -
Total 72.0 60.0 70.8
Dichloromethane 100 Loading (5 mL) - - 38.0
10/90 1 (10 mL) 73.6 35.8 22.8
Acetone/ 20/80 2(10mL) - - -
Dichloromethane 30/70 3(10 mL) - - -
40/60 4 (10 mL) - - -
Total 73.6 35.8 60.8
Dichloromethane 100 Loading (5 mL) - - 41.4
90/10 1 (10 mL) 67.0 93.6 50.0
Acetonitrile/ 80/20 2(10mL) - - -
Dichloromethane 70/30 3(10 mL) - - -
60/40 4 (10 mL) - - -
Total 67.0 93.6 91.4
Table 5. Comparisons of elution solvent ratio for sedaxane
Elution efficiency(%)
Compound Fraction Solvent ratio (v/v)"
90/10 80/20 70/30 60/40
1 (5mL) - - - -
2 (5mL) 87.8 92.4 95.8 94.2
Sedaxane
3(5mL) - - - -
4 (5mL) - - - -
Total 87.8 92.4 95.8 94.2
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Fig. 3. Matrix-matched calibration curves of sedaxane in (A) hulled rice, (B) potato, (C) soybean, (D) mandarin and (E) green pepper.
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Table 6. Inter-laboratory validation results of analytical method for sedaxane residues in samples

Sample Fortification Recovery + RSD"(%) Ave? cv? LOQ
(mg/kg) Lab A? Lab B (%) (%) (mg/kg)

0.005 773£52 92.1+5.8 84.7 11.2
Hulled rice 0.05 87.8+12.1 90.9+2.8 89.4 9.0
0.25 80.6 = 11.4 913+9.7 86.0 13.0
0.005 81.4+10.1 82.7+3.0 82.1 8.2
Potato 0.05 81.6+11.2 943 +2.1 88.0 114
0.25 83.7+11.7 943+ 4.0 89.0 10.9
0.005 80.2 £ 10.7 94.1+1.8 87.2 11.8

Soybean 0.05 77.0+11.0 90.5+ 1.9 83.8 12.2 0.005
0.25 833+83 98.3+3.5 90.8 11.0
0.005 100.8 + 4.6 80.9+ 1.7 90.9 125
Mandarin 0.05 86.8+£3.2 75.5+42 812 8.7
0.25 86.4+9.0 76.1+3.3 81.3 10.2
0.005 80.7+6.5 90.1+0.8 85.4 7.7
Green pepper 0.05 88.2+5.7 100.2 £3.7 94.2 83
0.25 745+0.9 102.4+2.3 88.5 17.4

DRSD: Mean values of 5 times repetitions with relative standard deviation

JLab A: Ministry of Food and Drug Safety

»Lab B: Korea Advanced Food Research Institute
“Ave.: Recovery average of inter-laboratory
JCV: Coefficient of variation of inter-laboratory

Hicbei=

FPE AFEHEES ol&3l] 559 HAHE AJF] LOQ,
LOQ 108}, LOQ 508} 5%(0.005, 0.05 % 0.25 mg/kg)=
SHHE Bl AF S Foted AW A, 49 %
AAE Brrstah e AER e A3, Algite] 7}
e H 3FES 745~1008%C1U 3, FHEFHA=
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Fig. 4. Representative MRM(quantification ion) recovery chromatograms of sedaxane (332.1>159.00) on (1) matrix-matched standard,
(2) control and (3) recovery test(fortification concentration: 0.05 mg/kg) in (A) hulled rice (B) potato, (C) soybean, (D) mandarin, (E)

green pepper
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