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Abstract The present study was performed to investigate the pre-harvest residue limit (PHRL) of pesticides
namely, metalaxyl-M and flusilazole in oriental melon, and to identify the biological half-life and characteristics
of their residues. In this study, pesticides were sprayed once as single spray and double spray on oriental
melon. The oriental melon samples were collected at 0, 1, 2, 3, 5, 7, 9 and 11 days before harvest and
samples were extracted with QUEChERS method. The residues of both the pesticides were quantified using
GC/NPD and LC/MS/MS. The limit of detection was found to be 0.02 mg/kg and 0.01 mg/kg and their
recoveries were greater than 95% (95.7% ~ 103.2% for metalaxyl-M and 100.2% ~ 106.8% for flusilazole) for
both pesticides. The biological half-lives of both metalaxyl-M and flusilazole were 12 days at single and
double spray, respectively. The PHRL of metalaxyl-M and flusilazole was found 1.0 mg/kg and 0.3 mg/kg,
respectively for 10 days before harvest. The results of the present study shows the residual level of both the
pesticides metalaxyl-M and flusilazole in oriental melon were less than their maximum residual limits.
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Japan), ¥43-2]7](Allegra X-15R Centrifuge, Beckman
coelter, USAYE AME-3I9TE. Metalaxyl-M34} flusilazole®]
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Table 1. Physicochemical properties of metalaxyl-M and flusilazole
M.W. M.P. (°C) V.P. (°C) Activity
279.3 -38.7 (glass transition temperature) -3.3 mpa (25°C) Fungicide
315.4 53-55 <3.9 x 107 mpa (25°C) Fungicide
Table 2. Safe use guidelines of metalaxyl-M and flusilazole and their MRLs
Safe use guideline
Pesticide Form AL? (%) MRL? (mg/kg)
PHI? MATY Dilution
Metalaxyl-M EW 7 7 2 2,000 1.0
Flusilazole EwW 12.5 3 5 1,000 0.2
A8 ZAER ST HI| | TR A A 2014

YAI: Active ingredient

®PHI: Pre-harvest interval, day

9MAT: Maximum Application Times
YMRL: Maximum residue limit, MFDS
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Ald F2Fl metalaxyl-M3} flusilazoleS AHE 247 &
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6mLE FHach o 45HE 150mg PSA (Primary
Table 3. Instrumental analytical condition of metalaxyl-M (GC/
NPD)
Instrument  Agilent GC/NPD 7890 (USA)
Agilent DB-17 (30 m x 0.25 mm L.D., 0.25 pum)
Inlet :250°C

: 150°C (2 min.) - 20°C/min. - 200°C
(10 min.) - 20°C/min. - 270°C(15 min.)

Detector :320°C
1.0 mL/min. (Splitless)

Column

Oven temp. Oven

Flowrate 2 flow 3.0 mL/min.
Air flow 120 mL/min.
N, flow 5.0 mL/min.

Injection

volume 1 uL

Secondary Amine), 900 mg MgSO,7} ©71 15 mL centrifuge
tube (dispersive SPE kit)ell 713k & ¢F 30x7F E£59] F
ATk 2 5 AAEF (3,500 rppm, 10 min.)3F A5-S 0.20
um ZEHZ 3313 F, metalaxyl-MS GC/NPD (Agilent
7890 GC, USA)E ARg-ste] FAI81910™, flusilazole
TSQ Quantum ultra (Thermo scientific, USA)7} 2
LC/MS/MS (Shiseido nanospace SI-2, Japan)Z &4 3}
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Metalaxyl-M2] 7-$- %52%(99.5%, Dr. Ehrenstorfer, Ger-
many) 100.5 mgS 100 mL £FZ2k2=3F] YL acetoned]]
o] 1,000 mg/kg stock solutionS ZA|SFSITE ©] stock
solution 343}t 0.02, 0.05, 0.1, 0.2, 0.5, 1.0 mg/kg2]
working solutionS ZA|5%.2™, 1.0 uLE GC/NPDol|
dste] AR chromatogram’de] 3 WA S 7|Fo 2 7
FS 298It Flusilazole®] 73-9- E7%(98.0%, Merck,
Germany) 102.0 mg2 100 mL £3Z 2470 ¥ aceto-
nitrileel] =<3 1,000 mg/kg stock solution2 ZA|5}53 Tt 3
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Table 4. Instrumental analytical condition of flusilazole (LC/MS/MS)

Instrument LC/MS/MS, Shiseido nanospace SI-2 (Japan)

Detector TSQ Quantum ultra, Thermo scientific (USA)

Column Imtakt C,5 (100 mm x 2 mm [.D., 3 um)

Oven temp. 40°C

Flow rate 0.2 mL/min.

Injection vol. 3 uL

Mobile phase 0.1% formic acid in acetonitrile : 0.1% formic acid in distilled water =75 : 25 (v/v)
Ionization mode Electrospray ionization positive (ESI+)
Spray voltage 4,000 V
Vaporizer temp. 400°C
ITon sweep gas (N,) 2.0 units
Ion transfer tube temp. 350

MS/MS zone Sheath gas pressure (N,) 55 units
Aux gas pressure (N,) 15 units
Resolution 0.7 amu (FWHM) on Q1 and Q3
Collision pressure 1.0 mTorr

Scan type

SRM (Selected Reaction Monitoring)

Table 5. Selected reaction monitoring (SRM) condition of flusilazole in LC/MS/MS

Pesticide Parent mass (m/z) Product mass (m/z) Collision Energy
N 316 219 31
Herazole 316 247 19




Table 6. Linear equations and correlation factors of metalaxyl-

M and flusilazole

Pesticide Equation r
Metalaxyl-M y=26.58x - 0.14 1.00
Flusilazole —y=92,715,516.76x - 1,327,917.57  0.99
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Table 7. Recovery and limit of quantitation of the analytical methods

A5,

°ke] AEMl= metalaxyl M2 0.02 mg/
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=Z3r O
XS 3

= [e]
o] 5ol

T2 N B

. Fortification Recovery(%) LOQ
Pesticide
(mg/kg) Rep. 1 Rep. 2 Rep. 3 Average + SD" (mg/kg)
0.2 95.7 103.7 103.2 100.7+4.3
Metalaxyl-M 0.02
1.0 101.2 101.9 98.9 100.7 £ 1.6
Flusilazol 0.1 104.8 110 100.2 105 +£4.7 0.01
ustazote 0.5 106 106.8 105.8 1062+ 0.5 '
YSD: Standard deviation
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Fig. 2. Recovery chromatogram of metalaxyl-M (LOQ x 10)
e MMM e v e s v L

[LLT T

Tirme (rrind

Fig. 3. Recovery chromatogram of flusilazole (LOQ x 10).
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Fig. 4. Variation of oriental melon weight during experimental
periods.

um FEHZE 51t 3148 A9 23 metalaxyl-M
95.7%~103.2%2] 35&S BHOH, flusilazole 100.2% ~
110%2] 35782 Y 2ATh(Table 7, Fig. 2, 3).
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Ao 27 AFHL 0.78 mgkel Z 18] 2 23] AT
7re 27) e BF A 5F8871%¢] metalaxyl
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0.975)°1 2™ (Fig. 5), =34 w7l 13, 23] A2+
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Fig. 5. Half life curve of metalaxyl-M in Oriental melon.

0.300
[

0.250 o
(] - y=0.1452e0038x

0200 R*=0.8886

0.150 4N *13]
s -

0.100 - 2z

y=0.259¢0037x

0.050 R*=0.9185

mgkg!

0.000
o 2 4 6 8 10 12
Time(day)

Fig. 6. Half life curve of flusilazole in Oriental melon.

Table 8. Biological half-life of the pesticides in Oriental melon

Pesticide Ap}iﬁf}ztlon Regression curve  Half-life
= —0.06x
Metalaxyl-M" y=0.674e 1
2 y= 0.572¢006x 11
lusilazol ! y=0250¢0% 20
Flusilazole
y= 0.145e7003 19

2
"Metalaxyl ¢] 7% 2 &

FollA y=0.145¢" (R?*=0.888)°] 1.1 (Fig. 6), =3}
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Table 9. Recommended pre-harvest residue limit of the pesticides on Oriental melon

Pre-harvest residue limit of the pesticides on Oriental melon

Pesticide
10 9 8 7 6 5

MetalaxylM 1.8 1.7 1.6 15 14 13
Flusilazole 03 03 02 02 02 02

Reduction constant
3 2 1 Harvesting day
1.2 1.1 1.1 1 0.057
02 02 02 0.2 0.023

S Ashet 7leo® SgHch T3 AN F2 F
AFEo| Eoteld BAEC] AHEEeel s kS R
g 4= Jth(Park, 2009).

B Ao FA] Tl metalaxyl-M 2 flusilazole] A
A Feb 5 871ES Ay AR Ry T
X}-ﬁ- Z:]'iﬂ _—H /_\1 (PHRL =MRL x ereduction constantxpre-harvest interval)oﬂ
A7 A4 I AASTE o8kt &3t 104 A
okAo] ZHFEo] metalaxyl-MS 1.8 mg/kg, flusilazole
0.3 mgkg® YEREOH, E3A717HA] 28 E7ES A
=3} THTable 9).

Metalaxyl-M®] 749~ 52RRPAAME7|E whet 78 109
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