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Abstract

In order to use in the classification of minor crop for the mutual application of safe use

guideline, it was investigated the residue property of fungicide dimethomorph and pyraclostrobin in green
onion, a stem-crop. After pesticides were applied 2 times with 1 week interval in that day of harvest, 3 days,
7 days, 10 days and 14 days before harvest, a green onion was harvested. The residue of dimethomorph in a
green onion was 26.31 and 39.08 mg/kg in that day of harvest, however, in according to elapse time, it was
reduced to 6.86 and 9.34 mg/kg in 14 days before harvest. In case of pyraclostrobin, it was also reduced
from 13.46 and 39.08 mg/kg to 3.57 and 5.21 mg/kg. Based on the residue in that day of harvest, the deposit
of spray solution in a green onion was calculated. The deposit of spray solution of dimethomorph was
274.35~345.84 mL/kg, in case of pyraclostrobin, it was calculated 213.65~343.33 mL/kg. When the amount
of the deposit of both pesticides was compared in a green onion, it was so similar. On the other hand, it was
estimated the predicted dissipation curve of pesticides in the green onion during cultivation. The half-life of
dimethomorph was 6.95~7.45 days, in case of pyraclostrobin, 7.15~7.45 days. When both pesticides were
compared with the residue property, the deposit of spray solution and half-life of dissipation were so similar.
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Table 1. Physicochemical properties of dimethomorph and pyraclostrobin

Common name Dimethomorph Pyraclostrobin
Chemical structure a & a @
o
/H_NCO f op
=C =C /N\
\
H \E—N/\:}) CI@N\J c|-130”N\0020H3
CHyO  DCHs CHyd OCH,

Chemical name (E,Z)-4-[3-(4-chlorophenyl)-3-3,4-dimethoxyphe- Methyl N-{2-[1-(4-chlorophenyl)-1H-pyrazol-3-
(IUPAC) nyl)acryloyl] morpholine yloxymethyl] phenyl} (N-methoxy)carbamate
Molecular weight 387.9 387.8
Kow log P 2.63 (E)-isomer; 3.99(22°C)

2.73 (Z)-isomer (both 20)
Vapour pressure (E)-isomer 9.7 x 10* mPa 2.6 x 10° mPa(20°C)

(2)-isomer 1.0 x 10° mPa

(both 25°C)
Solubility In water 19(pH 5), 18(pH 7), 16(pH 9) In water 1.9 mg/L(20°C)

(all in mg/L, 20). In n-heptane 3.7, methanol 100.8,

In n-hexane 0.11, methanol 39, ethyl acetate 48.3, acetone ethylacetate, acetonitrile,

toluene 49.5, acetone 100, dichloromethane 461 dichloromethane > 500(all in g/L, 20°C)

(all for (EZ), in mg/L)
Stability Hydrolytically and thermally stable under normal con- ~ Stable > 30 d (pH 5-7, 25°C).

ditions. Stable for > 5 years in the dark. The (£)- and
(Z)- isomers are interconverted in sunlight.

Photolysis DTs, in water <2 h.
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Cynnamic acid amide#] AAI91  dimethomorph2}t
strobilurinZ] A1 pyraclostrobing A @EFo 2 ARE-
ST Algol| ARESF FoFS T EREY - Jg R E
28 QA (AR 113 +63%)2A AEHEe Y
207 (FrswolaReM A AlES ol&siiith

T3 AEA A4S 93 dimethomorph(purity, 98.9%)
£ FKCAPHToZRE FFE%SH pyraclostrobin
(purity, 98.7%) EFF> (F)FLARZERE FH Lo
A&
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717 T Hldahead 5 2 AUEEE 851 9
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Fig. 1. Temperature and humidity in greenhouse during
cultivation period for green onion.
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3 3 f7]-8viES 2o} sodium sulfatesS SN A B Table 29} 73ttt
B}AL 40°C 5N AsE ESStT. sk w5 F &
AFZ acetonitrile 4 mLell A &3} ©]F | mLE F sl HE = 5949 38

t]g] PSA °F 25 mgS €olE E-tubeol %7:1 AYs| TEIL 22 A& 40 g9 acetonitrile®] =91 dimethomorph®}
oF 3571 10,000 rppm o2 FAEE] A7l & A5dS st pyraclostrobin ¥F89 40mg/LS 27 0.1 2 0.5mLE
o] acetonitrilez} 1:1(v/v)Z 41°] matrix matchingd+ $- ©]& A 3ste] 0.1 mgkg & 0.5 mgkeo] HEE 3t & &3}l
2z} 2 ) LOMSMSell F18te] Hehd chromatogram’d IAZE F A & oo B4 S ot Bred
o peak WAL EFAPAT maste] RIS NEA B
et
Az
717124 =2
7+ N8 & sk dimethomorph®} pyraclostrobin®] s EMY HE
BEALo [[C/MSMSE o]&315101 ojue] 7]7)18A 2AL A ZHE9] %;401]}\1 dimethomorph®} pyraclostrobin®|
ek A RS Brkeb] Sl FEAlRol
Table 2. LC/MSMS operating condition for the analysis of T 3=ASH =L AAE Table 30 WA 7 59
dimethomorph and pyraclostrobin FE0.1 2 0.5mgkg)lX 43E dimethomorphol gk
HPLC Varian Prostar 212 LC system A 3482 0.1 mgkg FEOI4 84.7+£5.2%, 0.5
Detector MSD(Varian 320 MS)
Data system Varian LC Workstation
Column Unison SM-C18(50 x 2.0 mm, 3 pm) kCounts3 Control
(Imtakt, Japan) 757
Mobile phase Acetonitrile/water(80/20, v/v) ]
Flow rate 0.2 mL/min 5.0 -
Injection volume 2 uL ] g
Polarity Positive 25] E
Capillary Energy 72.0 V(Dimethomorph) 1 ©
40.0 V(Pyraclostrobin) 0.0 E
Mass fragment Q1: m/z388.0, Q3: m/z301.0 e o '210' e o s &
(Dimethomorph) ' ' ' ) ' minutes
Q1: m/z388.0, Q3: m/z 296.0 .
(Pyraclostrobin) kC‘%‘g’_‘gf
Collision energy —14.0 V(Dimethomorph) 1 5_5 = Sample
—8.0 V(Pyraclostrobin) e g
Req. Dwell Time 0.2 10.0 2
] ]
Needle voltage Positive 5700 V 7.57 g
Spray shield voltage Positive 600 V 5.0
Drying gas temperature 350°C 253
Spray Chamber temp. ~ 50°C 0 0_
CID gaS Ar, I.SmTOIT. L |0|5| T ‘1'0‘ o |1|5I T |2|0| i I2'5I T |3|0| o
.. . ’ ) ) i ) minutes
Nebulizing gas pressure 55.0 psi. . .
) . Fig. 2. LC/MSMS chromatograms of dimethomorph in green
Drying gas pressure 35.0 psi. onion.
Table 3. Recoveries and limit of detection of the analytical methods
Vegetable Pesticide Fortification level(mg/kg) Recovery£SD (%) LOD(mg/kg)
) 0.1 84.7+£5.2
Dimethomorph 0.01
) 0.5 86.9+4.8
Green onion
) 0.1 80.3+£2.9
Pyraclostrobin 0.01

0.5 82.7£3.4
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Fig. 3. LC/MSMS chromatograms of pyraclostrobin in green
onion.
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71 WA At & 358 70~120%, HolAlS
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Z Yyttt 22 o 2 3% pyraclostrobin®] 3|48
AloME 0.1 mgkg FEIA 80.3 +2.9%9F 0.5 mg/kg

SEolA 82.7+3.4%5 UERY] FoFe FEAIRVIEH
HellA et £ 7lES WEssen AEdHAE 0.01
mg/kg® = UERTE
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Fig. 29} Fig. 3¢l YeR At
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Tk ARFS AT FEEY Aol
dimethomorph®] 79~ 12} ZZAI &l 2631 mgkg, 2%}

k)
A F A E 39.08 mgkge] AZE2THTable 4). o] 2
HE o Evj) g FepEle] G 4 (1

we} A A% 97 A0 E 28] 4
v o

) o
Hoz A 5 Y AEe

< A | kg 27434 mL, 2;2} AN A= 34584 mL
o] Ardlo] RatE= 710 2 LR TH Table 4).

A3z ol

bzl 2akekmLkg) = A x 100/Bx 1/Cx 1000 (1)

Table 4. The residue and deposit of spray solution in green
onion after application

Residue after Deposit of spray

Pesticides Trial  application solution”
(mg/kg) (mL/kg of crop)

. Ist 26.31 274.34
Dimethomorph

2nd 39.08 345.84

. Ist 13.46 213.65
Pyraclostrobin

2nd 21.63 343.33

“Deposit of spray solution (L/kg of crop) = Residue(mg/kg) x 100/
content of a.i.(%) x 1/dilution factor(1,000).

where, A = 7g3Y 2 (mg/kg)
B = fr8/3w3 (%)
C=4xd 2AA gl

Pyraclostrobin®] 73-¢-, g ofA X & &0 T &
ofo] ZhF ekt Ahael] FAES 13} 7
2o 13.46 mg/kgo|oH 0|27 Ay
1 kgd 213.65 mLo]l o™ 23} E4A|3
FHE 21.63 mgkgl 2 o] 2% AEY

mLS] A o= YR,

EIHHH7I7F 5 RYS HE
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Fig. 4. Dissipation curve of dimethomorph on green onion
during cultivation period.
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Table 5. Regression curves and biological half lives of dimethomorph and pyraclostrobin in green onion

Regression curve li
Pesticide Trial & Half-live
Equation 2 (day)
) Ist y = 28.1010e 0% 0.9689 7.45
Dimethomorph
2nd y = 43.2024¢ 9™ 0.9583 6.95
Ist y = 14.5940¢ 0090 0.9656 7.45
Pyraclostrobin
2nd y =22.8710e %77 0.9679 7.15

RS AT

Dimethomorph®] 73-¢- F3Uoll= 26.31 mg/kgollA]
39.08 mg/kge] FHFrES YERAO Y AlZte] st
et 7 RS haete] 8 149 Al A o] R
22 6.86 mg/kgoll A 9.34 mg/kgO & OF 4u) o] HAhEE
Ao =2 YERom, pyraclostrobin®] 73-¢%=, 8 G 4+
oM e FoF AR 13.46 mgkeolA 39.08 mgkg
2 Yeptont 8 1497 AEFolME o|HT) 4ul) o)
74228 3.57 mg/kgoll A 5.21 mgkg® 2 YERSTHFig. 49} 5).

o] A5 v o R 2o A7t F Foke] FHRtA
3A4E Felsinh. 12k TEA A Zate] A 717 F
dimethomorph®] &3l 7H4: 391242 y=28.1010¢ "R’ =
0.9689)011 0.1, 23} AT L] - y =43.2024e 7™
(R*=0.9583)2.2 UESITHFig. 4). Pyraclostrobin®] 73-5-,
12 ZAAFANA ] A4 34y =14.5940e "
(R*=0.9656)0.8 YER 23 ZAANHGAE  y=
22.8710e"¥"R?=0.9679)2.2 YEPHTHFig. 5). °]E]

20

1st Trial

v = 14,5g40g0. 0930
Re = 0,9656

Residue (mg/kg)

0 2 4 5 8 10 12 14
PHI (days)

30

2nd Trial

y = 22,8710e70.0970x
Re = 09679

Residue (maska)

0 2 4 8 8 10 12 14
PHI (days)

Fig. 5. Dissipation curve of pyraclostrobin on green onion

during cultivation period.
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Table 6. DT,, DTs,, DT;5 and DTy, of dimethomorph and
pyraclostrobin in green onion

Pesticides Trial DT,, DTs, DT DTy,
Ist 240 745 1295 2476

2nd 224 695 12.08 23.10

Ist 240 745 1295 2476

2nd 230 7.5 1241 2374

Dimethomorph

Pyraclostrobin

>~

FAER] dimethomorphe} pyraclostrobin®] Z:3el|A] 2]
HFEFS 7|22 AE TS o] &ate oA
2 27] %9 20%, 50%, 75% 2 90%7} AA==d &
85 717 AR A3E Table 60 UYERSITE &9t
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7 a8kl 90% AAE7] eiM = oF 23~259¢] Al7ko]
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