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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 compared a green onion with a scallion on the residue property of insecticide bifenthrin and chlorfenapyr.
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, vegetables were harvested, and the residue of pesticides was investigated. Base on the residue
in that day of harvest, the deposit of spray solution in vegetables was calculated. The deposit of spray solution of
bifenthrin was 123.0 mL/kg in a green onion, and 74 mL/kg in a scallion. In case of chlorfenapyr, it was calculated
126.5 mL/kg in a green onion, and 70.0 mL/kg in a scallion. When the amount of the deposit of both pesticides
was compared a green onion with a scallion, it was higher in a green onion. On the other hand, it was estimated
the predicted dissipation curve of pesticides in a green onion and a scallion during cultivation. The dissipation
curve of bifenthrin was y = 1.0334 ¢%> (R?=(.8606) in a green onion, and y =0.7693 ¢*"¥#* (R?=0.9756) in a
scallion. In case of chlorfenapyr, it was y =2.2603 ¢*%'* (R?=0.9043) in a green onion, and y = 1.2940 ¢™*'®"* (R?
=0.9782) in a scallion. The half-life of bifenthrin was 11.51 days in a green onion, and 3.80 days in a scallion,
respectively. Also, it was estimated half-life in chlorfenapyr, it was 13.35 days in a green onion, and 6.59 days in a
scallion, respectively. The half-life of both pesticides in a green onion was longer than in a scallion. When both
vegetables were compared with the residue property, the deposit of spray solution and half-life of dissipation in a
green onion were more than those in a scallion.

Key words Bifenthrin, chlorfenapyr, green ion, scallion, deposit of spray solution, half-life
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Table 1. Physicochemical properties of bifenthrin and chlorfenapyr
Common name Bifenthrin Chlorfenapyr
(2)-(1R)-cis-
¢ F\3 0
L=y c—Q CcH CN
' ow oS I O Br
. CH3; CH3
Chemical | Cl
structure N
oS s emyoch;cH
AN “% —O
of -CHCH3 HSC% EHZ CHj C 2 2 3

(2)-(18)-cis-

Chemical name
(IUPAC)

2-methylbiphenyl-3-ylmethyl (Z)-(1RS,3RS)-3-(2-
chloro-3,3,3- trifluoroprop-1-enyl)-2,2-dimethyl cyclo-

[4-bromo-2-(4-chlorophenyl)-1- ethoxymethyl-5-trif-
luoromethy! pyrrole-3-carbonitrile]

propanecarboxylate
Molecular 4229 4076
weight
Ko log P >6 483
Vapour 0.024 mPa (25) <12 x 102 mPa (20)
pressure
In water < 1 mg/L. . . .
.. Soluble in acetone, chloroform, dichloromethane, . Practlcauy insoluble mn water. .
Solubility . . . Soluble in acetone, diethylether, dimethyl sulfoxide,tet-
diethyl ether, and toluene. Slightly soluble in heptane .
rahydrofuran, acetonitrile, and alcohols
and methanol
Stable for 2 y at 25°C and 50°C (tech.). In air, DTs, 0.88 d(10.6 h, clac.).
Stability In natural daylight, DTs, 255 d; In water (direct photodegradation),
stable 21 d at pH 5-9 (21) DTj, 4.8-7.5d. Stable to hydrolysis (pH 4, 7 and 9)
a8 rgds %L—EGJ T 79 A og 28] At ste] 745 20114 119 79, 52 74 20104 5¢€ 239
A AT ST S AL AL 1Y T AR SR PAE N7 PR 2T o
= 29114 54 23°‘i AAslAATh Ao dxe Eue] 7F s AxEEs 227 A 7tk F AIRTY o
72920114 10€ 179 FE 2011 1€ 79714, ¥ Ske A=E —?ﬂo}al SA AFAZE KA AR &7
20119 59 29 5E 59 239714 FHE A AEE= S -20°C olsollA WEA7]aL &8 WEE Al
= efololol 8 ol3 s 8551 s s
NESl +% % N5t FAS F AV Aste] YERBFAN BHNEL of
B A7) ASE BB DAGE 20 ABERN £ S0k $8F SopRS) B 2L o 39.0+27em
120 120
100 100
Be 80 32 80
,(-J‘ 60 Q 60
40 40
20 20
0 i i 0 \ \ \ \
2 2 2 % % % % % % % %
2 ® EN 2 % ? 2 ® & ® =
Date Date
—— Min. Temp. —B—Max.Temp. —A—Ave. Temp. —4—Ave. Humidity —@—Min. Temp. —@—Max.Temp. —A—Ave Temp. —e—Ave. Humidity

Fig. 1. Temperature and humidity in greenhouse during cultiva-
tion period for a green onion.

Fig. 2. Temperature and humidity in greenhouse during cultiva-
tion period for a scallion.
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(n=50), FAE 58.61 £13.5gm=50)°|m, F3e] A
¢ Hi 2AL 345+ 1.9 cm(n=>50), FAE 1.84+045¢g
(n=50)°] AT}
EZZo| ZHM X

Bifenthrin 32535 (purity 94.7%) 10.56 mg 2 chlorfenapyr
BFF (purity 96.26%) 10.39 mgS acetonitrile 100 mLol|
Zyz} 833k 100 mg/Le] stock solutions ZH2b A 231
o}, o] EFE9E acetonitrileZ 413149 0.1, 0.2, 0.5, 1.0,
2.0 ¥ 5.0mgLe] B8NS 7H7t ZASAL 2H2 2 ulA
GC/ECDd| =43t YRt chromatogram “3<] peak T4
S o]&-3}o] bifenthrin} chlorfenapyre] ¥+ 84S 742t
235kt

soo| BREMH

AlE 40 g¢& homogenizer cup®l ¥ ¥ acetonitrile 100
mLE 3718t homogenizerZ 3%7F 12,000 ppmo 2 74
], FE89t FEE2 o Sg AR celitert Z4d
biichner funnelgollA 7}, oJ3}3}aL o] acetonitrile 2F
50mLE &7] B JARE Aof 9He ofells} el of of
NS separatory funnelll &4 S7FF 450 mL, E3PA A
50mLE 718t 70 mLe] dichloromethan® 2 23] Ful|
st T {71852 2o} sodium sulfate3 2 SHAAH &5
SFL 40°C T874olM ZsE sk 4 55 + 1
A2 acetonitrile 4 mLol| A85)3IL o] & 1 mLE 3l
H)g] PSA ¢F 25 mgS EOliE E-tubeoll %7:1 AEs] TSI
oF 3571 10,000 pmO.2 AAEA7] F ASelS H 5l
012 z¥zt 2 ul¥ GC/ECDA F38ke] e chromatogram
o] peak MAE RFEA RN vlwate] FFHFS A=s)

k.

_|_‘

L

7217124 =4
7} A8 F Z3l= bifenthrin?} chlorfenapyre] #2492
GC/ECDE olgst9om ojuje] 7|7]13%4A 272 Table 2

Table 2. GC/ECD operating condition for the analysis of
bifenthrin and chlorfenapyr

GC Varian CP-3800 system with autosampler

ol A= BifenthrinZ} Chlorfenapyre| XFEAN H|w 297

ks

o

32

o},

il

18 5 599 348
=4

AR AR g°ﬂ acetonitriled]] =<1 bifenthrin 2 chlor-
fenapyr 589 40 mg/LS 27t 0 19 05mLE s}
o 0.1 mgkg 2 OSmg/kgol HEs 3 & E3)slal 1A7F

52 AR F o) BAIYE B 0}04 Hree A5

AeH BFEe 7 Aol 3k T

Ao AHgd ZHEQ] Z3lel FZo)4 bifenthrin} chlor-
fenapyrell O HREAH ] FEAS ol S8l 3
EAgo]l FYEem 1 AE Table 3o YeERSITH
T 5] FE(0.1 2 0.5 mgkg)elM S=3E bifenthrinel] T
3t B 3|88 Zulo|A 247}t 86.5+2.1%%} 882+
1.7%01om 3o thisix= ZH2t 85.6 £3.8%2F 87.2+
5.1%% YEMIATE 722 WhHozZ ¥ chlorfenapyre]
3|& A= Zatol tiall 247} 87.6 £3.6%%F 89.1 £
2.4% 183 F3ol] thelr= 85.8 +2.8%9) 87.7+3.3%=E
UERRATE weta], Zuke} 3320 A] bifenthring chlorfe-
napyr®] ZHEAHE Tk SEAIRTIEH WA A
sto] & I5FE 70-120%, HOlATF 20% olWe] FES W
=319 eH HEH= 22 0.01 mgkgS 2 UEFSIT

B Ao AREE GC/ECDE] £ chromatogramst
Fig. 33} Fig. 4ol YJeRASITE.

EHE F HZEo| FE
FEFd AT A bifenthrin®] 73-%- Z3 A 1.23 mg/
kg, FFAAE 0.74 mg/ke®] HEF L, chlorfenapyre] 7

<, &34 2.53 mgkg, oAM= 1.40 mgkgo] HEE
ATH(Table 4). ©] A= vigoR 7} AEd Fopdrd o]
A 2 (1)l vt AN A3 459 A0 R 23]

Table 3. Recoveries and limit of detection of the analytical
methods

Fortification Recoveryt LOD

Vegetable Pesticide

Detector  Electron Capture Detector (ECD) level (mg/kg) SD (%)  (mg/kg)
Column  DB-5 (30 m x 0.25 mm, 0.25 um) Bifenthri 0.1 86.5+2.1 0.01
ifenthrin .
Column oven programmed from 160°C for Green 0.5 88.2+1.7
2 min, 20°C/min until 280°C and held for 4 min onion 0.1 85.613.8
Temperature Injection port 270°C Chlorfenapyr o 0.01
Detector block 300°C 0.5 87.245.1
Flowrate  Carrier gas (N,) 1.0 mL/min Bifenthrin 0.1 87.643.6 0.01
Spllt ratio 30 Scallion 0.5 89.142.4
Py 0.1 85.842.8
Injection Chlotf 0.01
volunn 2 Y OmEmapYE o5 87.7433
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Fig. 3. GC/ECD chromatograms of bifenthrin and chlorfenapyr
in a green onion.

300

Control

Chlorfenapyr

Nt W

Bifenthrin

Fig. 4. GC/ECD chromatograms of bifenthrin and chlorfenapyr
in a scallion.

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

Residue after  Deposit of spray
Vegetables  Pesticides application solution*
(mg/kg) (mL/kg of crop)
QGreen Bifenthrin 1.23 123.0
onion  Chlorfenapyr 253 126.5
. Bifenthrin 0.74 74.0
Scallion
Chlorfenapyr 1.40 70.0

*Deposit of spray solution (L/kg of crop)=Residue (mg/kg) x
100/content of a.i. (%) x 1/dilution factor (1,000)
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Bifenthrin®] 7% Zvlol|ro] 7S Fagdo=
1.23 mg/kg®] S YR oW AJTte] 7 2tgtel] w)
2t I AFFe aste] £ 149 A ARl 2
7o 048 mg/kg_; oF 250 Ax ZaEE AoE U
ow], 750 B, 75 G x| woF AR
= 074 mg/kg—fé Uehgoy #8148 A Az oe
ol ¥t} 108 o4t 743 0.05 mgkgS & YEgTh S8
de] FoFRbFo] FolXnTt ZajoA 2l Fr A
AP AL HFA A FHE 14do] A kA &
oko] Al &= BZoX A ME Ao g XA

o] Ax}= npgko g 7t ZEoAe] Au)7|7} 5 bifenthrin
o] ZHFaka 3914 Feiith £l A bifenthrin®] 3l
ZH2 3714 y=1.0334 ¢ *XR2=0.8606)°1%10H, F-

o

FoME= y=10.7693 e‘O"m"(Rz: 0.9756)C.2 UrE]r‘;}’U]r(Fig.
e Green onion

= I y=1.0334 ¢0:0602x

Lo R2=0.8606

=1"]

£

=

&

0 z 4 é s 1‘0 12 £4
PHI (Day)

10 4
Scallion

opa y=0.7693 ¢ 01823
R2=0.9756

Residue {(mg/kg)

0.0

PHI (Day)

Fig. 5. Dissipation curve of bifenthrin on a green onion and a
scallion during cultivation period.
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Table 5. Regression curves and biological half lives of bifen-
thrin and chlorfenapyr in a green onion and a scallion
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Table 6. DT,,, DTs,, DT;s and DTy, of bifenthrin and chlorfe-
napyr in a green onion and a scallion

R i aH
Vegetables  Pesticide egessmn cutve Half-live

Equation r (day)
Bifenthrin Y —:053%  08606  11.51

Green S

onion =
Chlorfenapyr > 6,3552,??3 09043 1335
Bifenthrin ¥ _0i%00 09756 3.80

Scallion — 12940

Chlorfenapyr y ;_Ojoslx 0.9782 6.59

5 9 Table 5). Bifenthrin®] E3|WH7]+= %J}Oﬂ/ﬂ 11514,
HFoM = 3.80U A FFoxe] Eafuigl7]| 7} Zato] H]
3 o 702 LERTH(Table 5).

Chlorfenapyr®] 739, ®all7t4 3L ZgoA] y=
22603 ¢ SINR2=0.9043)0] 9108, B3 AE y= 12940
M1 R2=0.9782)0. 2 EPITHFig. 6 2 Table 5). Chlor-
fenapyr®] 3R 1= Zotol A 13.354, FFoA = 6.59
J2A] bifenthring} PR E B32ox 9] Bauzlr) )
Eyjo] Hla &2 Zo2 YEPTHTable 5). Z} ZHEolA

T &°F bifenthrin} chlorfenapyre] &4 &=E H]WalS
< o bifenthrin®] ¥]22 chlorfenapyrdl |3l A& =7}

"4’5\— W2 2107 AR AT

SA1E 2 bifenthring} chlorfenapyre] Zuke} F3eollA]

o RS 712E AE BeladSAdE ol&sto] o

Green onion
25 4
=, y=2.2603 00519 x
oo i - P
2,0 ] R2=0.9043
oo
£
e IS o
[
=
T
» 10 1
g 131
05 1
0.0 T
0 2 4 6 8 10 12 14
PHI (Day)
15 .
4 Scallion
1
o . y =1.2940 ¢0-1051x
- R2=0.9782
£
Q
=
=]
@ 05
4]
o
0.29
0.0

0 2 4 6 8 10 12 14
PHI (Day)

Fig. 6. Dissipation curve of chlorfenapyr on a green onion and a
scallion during cultivation period.

Vegetables  Pesticide = DT,y DTs, DTy DT,
Green Bifenthrin ~ 3.71  11.51  20.00 38.25
onion  Chlorfenapyr 430 1335 2320 44.37

. Bifenthrin 122 3.80 6.60 12.63

Scallion

Chlorfenapyr 2.12  6.59 1144  21.89

Aoz %7] FE] 20%, 50%, 75% L 90%7} A A==t
za¥e 717 2AE Ashs Table 6o YERiSiTh &
ol A bifenthrin®] 75% AAFE D3 717+ XA E=
DTy F 202 H=7h Daskar 90% Al 71%7] a4 (DTy)

= 9F 38.25¢U¢] AJ7te] Hadk Ao R Ve, chlorfe-
napyre] -9l DTse 2324, DTy 44.37€ 2 YERS

o} o] A9 bifenthrin®] DTos= 6.69, DTy 12.63Y
o], chlorfenapyr®] DTys= 11.44Y, DTy 21.89U 2

R},
.

BAFE HEZ F e 7 A=l Euof FFoM 9
ToF] ZFFEES AT FAIEFCRE ARSH bifen-
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ojgt A5 YRSt} 2HEe] FEu AxEere] &8st
st 54 ol o8 4% F 5o AT $AYS 2}
7] e, ot A5 bk TR A g
AR o R 2SI, oo 159 B2 29
2 v olgdom HeA o] ¥HE 4 e ¥
o Axle) L e Ak Holq Hrol wla) oF 1.7
W A O ol RAEe ACT UeRdTH(Table 4). 22

swope] nateo] G n)Ae 2918 wore] Zelshet
4 29, 2eale) 4854 W Az S0 dejAw
ATHA 5, 2004; A 5, 2004; A 5 1997; o] 5, 2004).
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Hjzz10] Wl 2

PAE ZA A Zoje w3e 24e A% 390

34.5 cm=z H|sshu e FA= 2h2E 58.63 1.

S A AE AR et 59 el
o

L"_|\__ L
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napyr®] AAEE Z/‘}a Az Fujollx Eafinkz7] 7t
bifenthrin®] 7% °F 11.51¢, chlorfenapyrs 13.35¢21]
Hlal FolMe 77 247 3,809 65992
FHUE £30A AgEef B oz 71 Ze
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o] BE8H wefAde Q0]¢ FREETl o3 M e
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AE 108 59 boscalid &S v mw|E Aog
ure}»h:} BV, Marin 5(2003)2 224 & 5o
A FA3] Jete A=l oA FF 7t
7F 7P T3 a]lelgtal AN EISITE AAR el
T T F o fv\‘ 77}?‘] Q8 EE 7|7ke] oF 33 ArQ
o] Hsj Zatke] 7 & T TEA 404 ool &
[E= o= %ﬂ?q At wepr] HIE E Al ARSH
Zajol HFol| X ZAME FAIE bifenthrin?}t chlorfena-
pyre] W19 Alol= 7 AEY] ASEE| 7195t

EE@' 5‘345’4- —%—Oﬂfﬂ FAFl bifenthrin} chlorfe-
[e)

oﬁ

F

AEHOR AuA AZoM Ao FEAE Tt
AR $71ES AES sl HRAES st 2 o
o}, B3 5ol xPHEE AAFME vkl 271 A
Fol = RN I7E AHH e 71 Hupt gadHom
A sefof & Ao ket

=1
ZAte]

& e 2010d wEXEH ] e Ao s
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