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ABSTRACT - Benzovindiflupyr is a new pyrazole carboxamide fungicide that inhibits succinate dehydrogenase
of mitochondrial respiratory chain. This study was carried out to develop an analytical method for the determination
of benzovindiflupyr residues in agricultural commodities using LC-MS/MS. The benzovindiflupyr residues in sam-
ples were extracted by using acetonitrile, partitioned with dichloromethane, and then purified with silica solid phase
extraction (SPE) cartridge. Correlation coefficient (r*) of benzovindiflupyr standard solution was 0.99 over the cali-
bration ranges (0.001~0.5 pg/mL). Recovery tests were conducted on 5 representative agricultural commodities (man-
darin, green pepper, potato, soybean, and hulled rice) to validate the analytical method. The recoveries ranged from
79.3% to 110.0% and then relative standard deviation (RSD) was less than 9.1%. Also the limit of detection (LOD)
and limit of quantification (LOQ) were 0.0005 and 0.005 mg/kg, respectively. The recoveries of interlaboratory vali-
dation ranged from 83.4% to 117.3% and the coefficient of variation (CV) was 9.0%. All results were followed with
Codex guideline (CAC/GL 40) and Ministry of Food and Safety guideline (MFDS, 2016). The proposed new analyt-
ical method proved to be accurate, effective, and sensitive for benzovindiflupyr determination and would be used as

an official analytical method.
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Fig. 1. Structure of benzovindiflupyr.
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Table 1. Analytical conditions for the determination of benzovin-
diflupyr
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Table 3. Recovery of dichloromethane for benzovindiflupyr extract
effciency

Content
LC/MS/MS

Condition

Instrument

Chromatographic separation

Column XBridge C4 (2.1 x 100 mm, 3.5 um)
Flow rate 0.2 mL/min
Injection volume 5ulL
Oven temp. 40°C
Mobile phase A:0.1% form.ic ac'id .in acetonitrile
B: 0.1% formic acid in water
Time (min) A (%) B (%)
0.0 20 80
1.0 20 80
- Gradient 6.0 80 20
8.0 80 20
10.0 20 80
13.0 20 80
MS/MS condition
Capillary 0.91 kV
Source temp. 150°C
Desolvation temp. 500°C
Desolvation gas flow 996 L/hr
Cone gas flow 147 L/hr

Table 2. Selected-ion of LC-MS/MS for benzovindiflupyr

Compound Molecular Exact Precursor Product CEV
p weight mass  ion (m/z) ion(m/z) (eV)
in- 343 18
Be.nzovm 3972 397,05 198 343
diflupyr 378 »
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Recovery (%)

Sample Fortification (mg/kg)
Benzovindiflupyr
Mandarin 0.005 96.2
Potato 0.005 108.1
Green pepper 0.005 77.5
Soybean 0.005 107.1
Hulled rice 0.005 834
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Table 4. Comparisons of SPE cartridge for benzovindiflupyr

Solvent . Benzovindiflupyr
Solvent . Fraction —
ratio (v/v) Florisil (%) Silica (%)
1 (loading
100 5mL) - -
5/95 2 (10 mL) - -
Ethyl acetate/ 10/90 3 (10 mL) _ _
n-Hexane
20/80 4 (10 mL) 69.2 -
30/70 5 (10 mL) 7.0 14.6
40/60 6 (10 mL) - 69.1
Total 76.2 83.7
1 (loading
100 5mL) - -

595 2(10mL) - .
Acetone/ 10/90 3 (10 mL) 70.2 -

n-Hexane
20/80 4 (10 mL) 2.1 78.2
30/70 5(10 mL) - -
40/60 6 (10 mL) - -
Total 72.3 78.2

Table 5. Effects of silica cartridge for benzovindiflupyr elution
efficiency

Solvent Solvent ratio Fractions —Benzovindiﬂupyr
(v/v) Silica(%)

100 1 (loading 5 mL) -

5/95 2 (10 mL) 81.8

Ethyl acetate/ 10/90 3(10mL) 153
Dichloromethane 20/80 4 (10 mL) -
30/70 5(10mL) -
40/60 6 (10 mL) -

Total 97.1
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Table 6. Effects of silica cartridge for benzovindiflupyr elution
efficiency

Solvent ratio . Benzovindiflupyr
Solvent Fraction _—
(V1) Silica(%)
10/90 1 (loading 5 mL) -
10/90 2 (10 mL) -
Acetone/ 20/30 3 (10 mL) 08.4
n-Hexane
30/70 4 (10 mL) -
40/60 5 (10 mL) -
Total 98.4

Table 7. Comparisons of elution solvent ratio on benzovindif-
lupyr elution efficiency

Elution efficiency (%)

Compound Fractions Solvent ratio (v/v)"

10/90 20/80 30/70  40/60
1 (5mL) - - 79.6 943

2 (5mL) - 87.8 16.4 -

Benzovindiflupyr

3(5mL) - 9.8 - -

4 (5mL) - - - -
Total - 97.6 96.0 943
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— N S WRE A A% o dsh eyt e AL 7
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— £ oowon Mg Algw el 444 (linearity) S 2lay) 98] EE
2000000 ¥=21S1571407811 x4 53951789349 | | 2000000 =2128673456215 x+ 27526 7584 LAS FAP F2EZ 343519 0.001, 0. 005 0. 01 0.05,
1200000 | C ||| 2000000 b MS/MSl| =] 5} v‘i—iz éﬂr 9_% e AR RE
o — oA ARAFE) 099 o]Fo R =2 HAHS B
- o | F9lek(Fig. 2).
s | s | 200 Ko Aselet HY
R T B ST T MENEEr 2] 2L 71719 AZrtead 4
roonao . A A% o FSH(SN ratio)E 30]402 AR AT} o
o E FAE 5Tl Wi 2471719 HAa A& 0.0025
J— ngl. 2 olo] w2 AZE3HA= 0.0005 mg/kgol AL, 7 3t
£ sonco A A5 o FLH(SN ratio) 1001302 AN A4
000000 s sz s zmosizo 0.005 mg/kgol ATk, HETA B AZFA= ofefoll et
N N s ARk we} ARE 9.
B o, oot 480 naks
i BESPSR-R,
soybean (D) and hulled rice (E). A2 (g T “ l\]o 34 Ta;j((nlil;) x 8 A %
9 AR, EFENE A1 & AR ARAETY s, L SmD) a0
& A= uasdr. TAe AR 5z ERse) 100 (L)
Table 8. Inter-laboratory validation results of analytical method for benzovindiflupyr residues in samples
Sample Fortification Recovery + RSD (%) Recovery” cvY LOQ
(mg/kg) Lab" Lab? (%) (%0) (mg/kg)
0.005 96.7+2.3 87.6+3.3 922 3.0
Mandarin 0.05 109.5+2.9 89.9+3.1 99.7 3.0
0.25 109.0 +3.9 83.6+1.0 96.3 2.5
0.005 108.1 +6.2 92.6 +3.2 100.4 4.7
Potato 0.05 106.7 +5.4 105.5+5.0 106.1 4.9
0.25 109.7 £2.1 1049 +3.1 107.3 2.4
0.005 79.3+5.8 85.5+8.0 82.4 8.4
Green pepper 0.05 90.3 +9.1 89.5+7.0 89.9 9.0 0.005
0.25 99.1 £2.1 84.6 £ 1.8 91.9 2.1
0.005 110.0+2.4 83.4+5.1 96.7 3.9
Soybean 0.05 108.8+2.5 94.1+3.1 101.5 2.8
0.25 100.4 + 2.6 883 +5.1 94.4 4.1
0.005 86.0+4.8 107.6 £ 6.9 96.8 6.0
Hulled rice 0.05 100.7 + 8.5 117.3+8.2 109.0 7.7
0.25 91.1+2.0 97.8+ .6 94.5 4.6

YMinistry of Food and Drug Safety

?Seoul Regional Food and Drug Administration
YRecovery average of inter-laboratory
“Coefficient of variation of inter-laboratory
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Fig. 3. Representative MRM(quantification ion) recovery chromatogram of Benzovindiflupyr corresponding to: green pepper (A), soybean
(B), standard solution at 0.05 mg/kg (1), control (2), spiked at 0.005 mg/kg (3), spiked at 0.05 mg/kg (4) and spiked at 0.25 mg/kg (5).
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