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ABSTRACT - This work was conducted to apply the multi class pesticide multiresidue method for determining
the use of hexaconazole in the agricultural products using GC-NPD. The multi class pesticide multiresidue method
results were validated for the assay of hexaconazole by using linearity, accuracy, precision, limit of detection and quan-
titation. The linearity in the concentration ranged from 0.025 to 5.0 mg/L (R?> 0.999). Lettuce recoveries ranged from
89.42% to 94.15% with relative standard deviations below 7.78%, for spiking levels from 0.04 to 4.0 mg/kg. The limit
of detection was 0.04 mg/kg, and the limit of quantitation was 0.11 mg/kg. The intra- and inter-day precisions were
2.42~3.49% and 4.90~7.78%, respectively. We suggested that the multi class pesticide multiresidue method for determin-
ing hexaconazole was highly accurate and reproducible, and it will be used as a routine analysis in agricultural products.
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Materials and Methods

® SNECEET, A, WF, A A, S AE iR
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ZHREEAE AF AAE Ve ofste] AAE
3} 71(Blixer 5A Plus, Robot Coupe, USA)Z #-3|sle] &
golgal wjdgo] dy IAste] YH(—4°C)EAstHA
Aol ARE-sHA T
Alef 9 |
¥ ¥ hexaconazole (99.0%)2 Dr. Ehrenstorfer GmbH
AHAugsburg, Germany)ol4 F+43g Z& ARSI F

= W EXd AMEEHE acetonotrile (J.T.Baker, USA),
acetone (Kanto, Japan), hexane (Kanto, Japan), ethyl acetate
(Kanto, Japan)= F&<F #4188 ARSI, sodium
sulfate anhydrous (Wako, Japan)2 E5F S53°]d9] A&
AHE-3F AL, A8 florisil cartridge= Agilent Technologis
(USA)E 28313

AEE AFst7] 98l 3-8 FdE 5A, 1PS, 0.2 um
nylon syringe filter= WhatmanAk(Brentford, UK) #| &S
AHgEt o, F&¢ AE-E #&7]= Omni Macro ES
(Omni international, USA)°] 3L, Su|E A AT uf A&t
74t F=7]= EYELA NVC-2100 (Eyela Co., Japan)3iT}.
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Hexaconazole %2 acetone?] =4 100 mg/LZ Tt
0] 20°ColA W& HAstHA FFddom A3
ow EX Al 20% acetone 37 hexane S E 3] 4] 5l
0.025, 0.01, 0.25, 0.5, 1.0, 2.5, 5.0 mg/L7} S =2 EFg
HE W0 S 2.

IpIEN

21Z F hexaconazoleS £413}7] I8t GC-NPD (GC-
7890, Agilent, USA)°]&-5139 3, ZH 2 2= DB-17 (15 m x
0.32mm Ld, 0.25 um film thickness, Agilent, USA)E A}

Table 1. The operation parameters of the GC-NPD for analysis of hexaconazole

Instrument Parameter Conditions
Column DB-1701 (30 m x 0.32 mm I.d, 0.25 pwm film thickness)
Injector: 210°C
Ge Temperature Oven: 100°C (2 min) — 10°C /min — 200°C (3 min) — 10°C /min — 260°C (9 min)

Detector: 320°C
1.5 mL/min (N,)
1 uL

Carrier gas

Injection volume

Table 2. The operation parameters of the GC-MS for analysis of hexaconazole

Instrument Parameter Conditions
Column DB-5MS (30 m x 0.32 mm I.d, 0.25 pwm film thickness)
Injector: 230°C
GC Temperature Oven: 100°C (2 min) — 10°C /min — 280°C (12 min)
Detector: 320°C
Carrier gas 1.0 mL/min (He)
Injection volume 1pL
Ionization method EI
lon source temperature 230°C
Transfer line temperature 150°C
MS Scan range m/z 50-500
Ionization energy 70 eV

Scan rate 3.21 scans/s
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Results and Discussion
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Table 3. Physicochemical characteristics of hexaconazole

Pesticide Structure Molecular weight ~ Vapor pressure(mPa) LogP_, Water solubility(g/L)
CIQF/O\H(CHZJZCHZ
Hexaconazole Lo 191.2 0.018(20°C) 3.9(20°C) 17(20°C)
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Table 4. Linear equations, correlation coefficients, LODs and LOQs of hexaconazole"

Pesticide Linear equation

Correlation coefficient (R?)

LOD? (mg/kg)

LOQ? (mg/kg)

Hexaconazole y =80.58012x — 0.942331

0.9994 0.04

0.11

DInstrument linearity range: 0.025~5.0 mg/L
YMean value from 3 measurements
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Table 5. Comparison of intra-day (n = 3) accuracy and precision of
hexaconazole between multiresidue method and multi class pesti-
cide multiresidue method in lettuce

Table 8. Comparison of average residues of pesticide between

individual residue method and multi class pesticide multiresidue
method in leafy vegetables (n = 3)

Recovery(%) + RSD(%)

Mean + SD(mg/kg)

Fortification .
Multiresidue Multi class pesticide —2-value Commodity  Multiresidue Multi class pesticide ~P-value
(mg/kg) L
method multiresidue method method multiresidue method
0.04 93.22 +1.80 93.78 £3.49 0.856 Beat leaves  1.465 +0.053 1.547 £ 0.070 0.133
0.4 87.22+0.82 93.61 £2.42 0.063 Mustard green 0.609 = 0.013 0.621 £0.013 0.394
4.0 82.62 £ 3.40 89.42 £ 2.58 0.032

Table 6. Inter-day (over a period of 3 consecutive days) accuracy
and precision of multi class pesticide multiresidue method in let-
tuce (n =3)

Inter-day (3days)

Fortification (mg/kg)
Recovery(%) + RSD(%)
0.04 94.15+4.90
0.4 93.95+4.93
4.0 90.03 + 7.78

Table 7. Recovery and precision of hexaconazole of multi class
pesticide multiresidue method in agricultural products (n = 3)

Commodity  Fortification (mg/kg) Recovery(%) + RSD(%)
Rice 0.2 98.70 = 3.80
1 92.96 = 1.78
0.2 95.15+3.10
Korean cabbage ) 9025 + 0.77
Apple 0.2 95.07 + 4.30
PP 1 90.64 + 1.59
Peper 0.2 85.96 £ 1.63
PP 1 91.77+2.33
. 0.2 87.25+1.63
Mandarin 1 91.77 £2.33
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7.78%2] &%= WSS YERY o] (Table 6),

Atk Table 72 ThFEH Al Bol|A 2] 3488 Yehd A3}
2,02, 1.0mgkeg T2 H7ME AR 3|FE &
86% ©1742] 3F&S Hon, MAA A FEEHAL
4.3%0°]8t2 ERRTE 2t B =47 AT
of &g EAWY gk AL e xR
Hap 59 HYE ol &3t Adaty d=d, Sl 3
TE 70~120% 2 FHEZHAF 20%0] 81, F-9 A gl A
A AS 3] FE-E 70~120%2F FHEZHAF 20%0] 351, =

-
oj
>

AN EFANANE HAFE 60~120%F AHEZAR
15-30%018 AT e, THESoF thg R BA

oz AAE 5L HA 86%0) T BEA 7.78%°]
ske] WolAlFE Yeho] = 2 A4 7]ES WS
Atk

A Abundance

TIC: MUSTARD SRE D\data.ms
6000000

5500000
5000000
4500000 ! l ole
4000000
3500000
3000000
2500000
2000000
1500000
1000000
500000 L

4007 BOD 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800

Time-»

B Abundance

a0 Scan 2435 [17.020 min): MUSTARD SRE.DYdatams

8000

6000

ol 1749 l

2000 .o 256.0
N OVPPR P ol Ih_ O s Y I

40 B0 80 100 120 140 160 180 200 220 240 260 260 300 320 340

2139

miz->
Abundance
a0 #186: Hevaconazole
- 2140
6000
4000 1750
00 50 o 1s0 \

dey n “ I

l [ 256.0
POV A o N PNSHBINE S L. SO
40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340

miz-»

Fig. 3. Total ion chromatogram (TIC) in mustard green by GC-MS
under EI mode (A) and EI mass spectrum of hexaconazole (B).
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