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Abstract This study investigated residual characteristics of bistrifluron and fluopicolide in Korean cabbage,
and suggested the pre-harvest residue limits (PHRLs) based on their dissipation patterns and biological half-
lives. The pesticides were sprayed on Korean cabbage in two different region under greenhouse conditions at
the recommended dose, respectively. The samples for residue analysis were harvested at 0 (2 hr), 1, 2, 4, 6, 8
and 10 days after treatment, and analyzed by HPLC after clean-up with Florisil SPE. The limit of quantification
(LOQ) was 0.03 mg kg™ for bistrifluron and fluopicolide, and the recoveries ranged from 87.2-110.6% with
below 5% of RSD. The biological half-lives of field I and field II were 3.9 and 4.2 days for bistrifluron and
4.9 and 4.2 days for fluopicolide, respectively. The PHRL of bistrifluron and fluopicolide were recommended
as 3.83 and 3.23 mg kg™ for 10 days before harvest, respectively.
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N B2 Residue Limit, MRL)S A&l =414, 702 g
a3 oM (Lee et al,, 2008), &A= THYE
TR ol Y o] FFAY FAAREA Tkt H2 oy Z=o e AT IS ATFE Sate] A
sSEEE TAEY Qlom FAHES] Ao Slof 1, 3l o ok AAbel] v S 75kl )
%, Azl o8 FE S4S Fola AR SUiA 7Y, ARl 44490 Fopdol s MRLe] AR Eo] 91z,
F4g P 5 T3 98-S dlti(Jeong et al, MRLE %338 23 A2 )5 #7748 2250,
2004; Fenik et al., 2011). ©]&{ 3t o= EFa1aL 52443} ol AR FRIA gk AAA EAS 2T
TP To2 Q8| woke] W2 A, H= B 8 AL, Fo] A} ARE FAES AL AHENS
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AalS Hrlele] whaHEe] FoFERS87]% (Maximum (Lee et al., 2012). WA, T4 & 25k b AL
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TR BF wFA QPARS7IES MRLe] Ao
AR, PHRL A4 o] 94 @of 7 52| PHRL
ARtE 915 A7 D asit,

2] Zslal 0|5 F =
233 7Hsd S Wxd srkEe] E37] e $ERA 2 AT lgoluF Al 5 AFAl bistrifluronst A
5o ZAE FHE T AE A=el AAGA AFS L= A fluopicolide®] ZHF &S FAKSI] Al T 2R
(Pre-Harvest Residue Limit, PHRL)o| 2 38} 2] o]k g aFolet AAESHA w7 & v R gk AL zt

A AN = A FAHE 5o fIEE ARV S
At Qb FAHE ALkl 71edstal QIth(Ko et al,
2004; Lee et al., 2013).

B At g F=el dZelFE dE] AL F st
U= g 717k o] &-ste] Alo]A7| = AujE T}, vk o
Z AV A A 3~4eo] vsto] 49 TeollA 6 2
of kst Auj7)7ke] gol F 2R U] B 9 8
st Azte 2 AplEe 540] th(Jeon et al, 2014). &
A Qo (AT, w5 Eihele AA 2 Ax FiE
X BT 99%9] Fekol| tisl] MRLe] A8 = o] S}, HEst
SIZolul 5ol = acetamiprid 5 4773 3t k2] PHRL
o] AA/AAF o] o (HFFIAA, 2014), B B
oF F59] 2§ guj7t s
2 AT AlE gPdE 2Rl bistrifluronS 54824 A)|
(Insect Growth Regulator, IGR)ZA] &3] #y|z4 9] 7]El
2 PAL Aslstd AeadE Ueplle A= v
HjEFEus sihy AE sl AR EA glom,
fluopicolide= acyl picolideZ] A2 B M2 Al
X 7182 AS A4k B Aeete] Hdd A A}
of s, wWiF F = WAE S8 ARSEA U

=

off

Fo1971% 449 72482 BaTA FAEA.

|

B Aol ARE-E Al E 2Rl bistrifluron (98.0%)2} fluopi-
colide (98.0%)2] ¥FE-2 Sigma-Aldrich (USA)ZF-E
dste] ARgsI o™, AxE ] ARE-SH FF bistrifluron
10% FAICEER: U=, $5835F))et fluopicolide
4% NFFSA (T F2A, vleld AFAPIALGF)E
) )

=

TYste] ARSI o, - FoFe] sk o]}y
5782 Table 19 YRS PIARE-7]5E Table 29t
2t

F= 9 ZAE 98l AR acetonitrile, ethyl acetate, n-
hexane> Merck (Germany)Z%E HPLCHS TY3led A}
231913, sodium sulfate anhydrous$} sodium chlorides=
GRS Junsei chemical (Japan)llAl FJ3loH, HAS
218l AR&-% Florisil solid phase extraction (SPE) cartridge
(1g, 6mL)= Agilent technologies (USA)Z5-E 915}
ARE-SIAT

Table 1. Chemical structures and physico-chemical properties of bistrifluron and fluopicolide (Tomlin, 2009)

Pesticides Bistrifluron Fluopicolide
F
H H Cl Cl_~ CF3
Chemical structure i N =
(o] o] F N
cl cl O

CF3

N-[2-chloro-3,5-bis(trifluoromethyl)phenyl]

2,6-dichloro-N-[[3-chloro-5-(trifluoromethyl)-2-pyridinyl]

TUPAC name carbamoyl-2,6-difluorobenzamide methyl] benzamide
Mol. wt. 446.7 383.6

V.p. (mPa) 2.7 x 107 (25°C) 3.03 x 107#(20°C)

Kow logP 5.74 3.26 (pH 7.8, 22°C)

Solubility in water <0.03 mg/L

2.8 mg/L (pH 7, 20°C)

Table 2. Safe use guidelines for bistrifluron and fluopicolide on Korean cabbage (Korea Crop Protection Association, 2012)

. . AL . Safe use guidelines MRL®
Pesticides Formulation o Dilution s - ,,
(%) PHIY (day) MAF® (time) (mgkg™)
Bistrifluron ECY 10 2,000 14 3 1.0
Fluopicolide+Iprovalicarb sc? 4 1,000 14 2 1.0

YA .L: Active ingredient, YPHI: Pre-harvest interval, “MAF: Maximum application frequency, PMRL: Maximum residue limit, “Emulsifiable
concentrate, "Suspension concentrate
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Pk, O]BHT % ZHRE bistriflurons} fluopicolide®] &
£ QuEChERSHS 3-83lo] 4351 th(Anastassiades et
al., 2003; Lehotey, 2007; Lee et al., 2012). Dry ice2} 7
w3k Al E 15 g9l 0.1% acetic acid’} $H+E acetonitrile
15mL< 7}l sodium sulfate anhydrous 6 g3} sodium
chloride 1.5 g& e ¥ 3087 & FE3t] il
(4000 rpm, 10 min, 4°C)3F F- 735 10 mL2 A= A<
Holl &4 A FFskdch.

Bistriflurons} fluopicolide®] FAl= & ¥ s=4d
£ ethyl acetate/n-hexane (20/80, v/v) 5 mLol| €33 &
st &ull 5SmLE pre-washingt Florisil SPE cartridge®l
1oading-s}1 FU3 &) 20 mLE A AT 298 2
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HPLC &4 =2

Szl = bistrifluron?} fluopicolide®] 492 Diode
Array Detector (DAD)7} 32 Agilent 1200 series High
Performance Liquid Chromatography (Agilent technologies,
USA)E o839 717184 Z7AL Table 39+ 72t}

EEHEM &Y, &8 R FEEA
A&Eore] ¥EEZ 9l bistrifluron (98.0%)< acetonitrile

o &35t 1,000mg L' 5% stock solutions A gk
% 0.05, 0.1, 0.5, 1.0, 5.0, 10.0, 20.0 mg L™ F== 343}
o] Z}zte] working solutionS ZA|S}SITE. Fluopicolide
(98.0%)Z acetonitrileel] £33t 1,000 mg L™ 5%=2] stock
solutions ZA|I$+ & 0.05, 0.1, 0.5, 1.0, 5.0, 10.0mg L™

=2 8438ty Z12k] working solutions ZA|3FA T
A& 52ke] working solutiong HPLC/DADY| F¢3te] =
2ulEg#AA Uept Bande 7Eo s FEA%A
< % 3 O]'MD}-

A EH o] 7AZ3H| (Limit of detection, LOD)= ZZ
MFEIR N A 7hs B =Y HATEE Ko,
ol Ul BAL BAE 2 9= sk ko2 AlE)
2] (ratio of signal to noise)’} 31 4L HEIAZ U
B AN EE o2 FAHA ] AR z2as Faet

ASol AagEH, AR R BARAT] FE80F, 3

80 HHY TR AEstn ofe] A3t o] Bl
o} A &S| (Limit of quantification)y= i< 418 o
Aaep BAE 5 Y Jio] s webe, sy F
SHI7E 10005 A AR A8
LOD (mgkg™") = # 24 &% (ng) x

HF 3 &l (mL) x F&E7] F (mL)
ANEF (9 x FEEv B2 F (mL)x 717] F4F (L)

3+ N
S48 AEe

A2 Fx2] QZolulF A|FEd bistrifluronz}
fluopicolide EF8NS HE

A1) 108, 508] =<1 0.1

Table 3. HPLC operation conditions for the analysis of bistrifluron and fluopicolide in Korean cabbage

Conditions — Pesticides —
Bistrifluron Fluopicolide
Instrument Agilent 1200 series HPLC with auto sampler
Detector Diode Array Detector (DAD)
Wavelength 256 nm 220 nm
Column Agilent XDB-Cyg,4.6 x 150 mm, L.d., 5 pm Agilent XDB-Cg, 4.6 x 100 mm, I.d., 3.5 um
Column temp. 30°C
Mobile phase Water/acetonitrile (20/80, v/v) Water/acetonitrile (35/65, v/v)
Flow rate 1.5 mL min™ 1.2 mL min™
Injection vol. 20 L 10 L
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Al R85 AE kR bAoA Algshe R4
A @A B AR EE ol&ste] A=

dZolufF HEO ot Z7 SMSH 2N

5
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20.6°C, 47.8~84.8%%} 16.0~21.0°C, 48.5~88.1%% 7124
ATh(Fig. 1). L3+ oAl 22 & AR SA&ES 7
dd AF A5 FFFAE 2HES A3E Fig 29F 2k
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Fig. 2. Growth curve of Korean cabbage during experimental
period in Field I and II.
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o]9lon, HaEHAlE 0.03 mg kg ' 22 AEHUL AldE
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Fig. 1. Changes of temperature and relative humidity during experimental period in Field I and II.
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Fig. 3. HPLC/DAD chromatograms of blank Korean cabbage sample (A), standard bistrifluron at 5 mg L™ (B), fortified Korean
cabbage sample at 0.5 mg kg™' (C), and field sample collected at day 1 post-application (D).
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Fig. 4. HPLC/DAD chromatograms of blank Korean cabbage sample (A), standard fluopicolide at 10 mg L™ (B), fortified Korean
cabbage sample at 0.5 mg kg™ (C), and field sample collected at day 1 post-application (D).
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Table 4. Mean recoveries, limit of detection and quantification for bistrifluron and fluopicolide in Korean cabbage

Pesticides Fortification level (mg kg™) Recovery + RSD” (%) LOD” (mgkg')  LOQ®(mgkg™)
L. 0.1 89.4+39
Bistrifluron 0.01 0.03
0.5 107.2£3.0
. 0.1 1059 +2.1
Fluopicolide 0.01 0.03
0.5 100.7£2.3
“Relative Standard Deviation = (standard deviation / average) x 100
®Limit of Detection
9Limit of Quantification
(A) (B)
4.00 ®Field |  OField Il 140 eField | OField Il
350 ¢ 120
M $ \i 100 & \§ MRL
Bam \ \f 2 0.80 \i %\
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Fig. 5. Dissipation curves of bistrifluron (A) and fluopicolide (B) in Korean cabbage during experimental period.

Table 5. Dissipation regression equations and biological half-lives of bistrifluron and fluopicolide in Korean cabbage

Pesticides Filed Dissipation regression equation Biological half-life (days)

o Field I y=3.5062¢™*17¢* (R*=0.9895) 3.9
Bistrifluron . O1669% 12

Field II y=2.8222¢71°* (R°=0.9717) 42

oo Field I y=1.1653e™""** (R*=0.9767) 49
Fluopicolide ] 164 a2

Field IT y=0.9734¢™"'*** (R?=0.9767) 42

o gsoto| MFE Hsl o] AEH w7 3.9U34 4.2¢, fluopicolide®] A&t

ZoltfFE 5 Al
Sizolf 5 A 5 PAARE715E0l whet #E] A
FEZ A2 bistrifluron?} fluopicolide®] Z7](&E
% 83 A7) RS 2AKE A3 bistrifluron 2+
o 4 1014 3.42+0.17 mg kg, 7 1014 3.29 +
g kg '], fluopicolide FFHS XA 194 1.15
g kg, I 1914 1.04 £0.03 mg kg2 F A|
P7he] 27 AR Aot S-S R8skt

717F & SidolufS o] #FE bistriflurond] FEE
274 1elA 0.57~3.29 mg

t /\1—_1_ _l‘ 80] O]

F

S~
o 2

|

4

A
0.0
A%
X4 194 0.59~3.42mg kg, 3

kg FEoE YERtow 27 X
H, X% IoXe A2 F 64 ©]FFE MRLS IOmg
kg ' BT} S22 w25 UYERNSITE. fluopicolide®] 74 X
o4 0.27~1.15mg kg™, 7 ToIA] 0.19~1.04 mg kg™
Fo® AL T PIMe X 1Y 0|57, X
2 el e Ax g o]$5E MRL? 1.0mg kg =2t}
”—3— FEE Uehidith ZFRAES T F ARE
s Fig 594 23, 33 13} 1A bistrifluron
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b
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A W71 E 4993 4242 72t A= A THTable 5). A
Zrolull3= Al 717F = A dgeke] AEEHE vy gk
ofg] Axx52] A3= chlorothalonil 7.45%, indoxacarb
4.2¢, lufenuron 5.85%, methalaxyl 1.75%, methomyl 2.42
o boscalid 7.4%, fludioxonil 4.09, bifenthrin 2.5
lamda-cyhalothrin 3.6%, deltamethrin 2.9 2 Z}z} ZALE
STHKo et al., 2008; Bae et al., 2012; Kim et al., 2007).
o]&]3+ A= bistriflurond} fluopicolide®] AJE3H4] Wbk
719} & Aol HolA] e ASE HAekEw, olgolujF

= lr:_ol:g,] A£%6L24 H]—71—7]‘_‘:_ ]tﬂ}_.:_ol:o] 015}5]_14 E/\q

R 924 SAAE 9T EAE He SED
ool ABEH WIS AYeHE FB 20102 uy
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Table 6. Pre-harvest residue limit (PHRL) of bistrifluron and fluopicolide in Korean cabbage (mg kg™")
PHRL (mg kg™)
Pesticides Field 10 9 8 7 6 5 4 3 2 1 Harvesting
day day day day day day day day day day  day (MRL)
o Field I 472 404 346 296 254 217 1.86 1.59 1.36 1.17
Bistrifluron ) 1.0
Field II 3.83 335 293 256 224 1.96 1.71 1.5 1.31 1.14
o Field I 323 287 255 227 202 1.8 1.6 1.42 1.26 1.12
Fluopicolide . 1.0
Field II 386 337 294 257 225 1.96 1.72 1.5 1.31 1.14
(A) (B)
i Field |  OField I| i ®Field |  OField I|
3.50 N 1.20 i\;ﬁ\*\
A \i\ ~ 100 Q\}\ B ¢
2 250 % o
o o 0.80
£ 200 £ !
3 3 060
% 150 2
- @

1.00

0 1 2 3 4 5 6 7 8 9 10
Days after treatment (Day)

0 1 2 3 4 5 6 7 8 9 10
Days after treatment (Day)

Fig. 6. Dissipation curves of bistrifluron (A) and fluopicolide (B) after subtraction of dilution effect in Korean cabbage during

experimental period.

8k 7] XZA bistriflurons?} fluopicolideE ¥3]4

ETER 8|4 Ax A] sizolujS Aul F bistriflurona}t
fluopicolide®] A4FAA 2H78]-87]FS Table 63} 7o) F
A 4= i} SAZolu|FolA] bistrifiuron?} fluopicolide]
MRL 1.0 mg kg 'o]™ bistrifluron?] & 10€4 A2kt
A 273187128 4 oM 472 mg kg, EF 1014
3.83 mg kg 'o122H, fluopicolide®] A% & 1047 A3
AHA AR e7)Ee 24 oA 323 mg kg, 3 119)
Al 386mg kg'oZ AHEEATh. SlZolwlE A} F
bistrifiuron 3! fluopicolide®] & 1084 ZHFgFo] 2zt
3.83 mg kg 3.23 mg kg' ©|3t= FHFIH 5 Al 2
Fo] MRLS 23alA] e Hdeh sik=s At &

=1
A& Ao= 7|thE,

Y

it

Aol F A0 28t bistrifluronZt fluopicolide2|
5|ME 1t
A T TR dgS shE A

o] vt ogt wofe] M FHE &

et al.,, 2003). A1&717F & Aol v go] ot 3
HEds I F Adeee] A7 FauAe Fig 67
7Zow 27 2T bistriflurond] =S wEE]
= X4 B 23 164 42 10.083 12,642 AH=EH0
t}, vhd H) 22

A o3t M aH= wjAs 2
5 AEsPd 47t 16197 21.092

1
Ao & et Fluopicolid®] A3t Wi

I 2 1eIA 27 19.893 13.8U 2 Ve, HhH H
Aol ofgt s|A askE wiAE 79 fluopicolide®] 7+
W17 24 13 R IOlA 34793 234Y8 zbzt
14997} 9.640] Zojzl AL 1T = AT & A7
A T AT E k] 2 A AESHE w7 E e
o7 SigolujFe] vt wiAlgk Az} v o]
w2 S gaE 723 bistrifluron?} fluopicolide®] ZH+
FdE & Aols YeRIL Sith. wEbr] SlzolujFe] H]
e Q13 s adrt A1 k] AR dFE =
T 7] Wl A RS ETIE Al o] o
AEe] FEH ASE, FETE 5 skl A
Ex]ojol g Ao 2 FAotE L)

AEsA uzby|9} vlwate] zkzt 6.1 3}
A AR |
I

=1
=

AL

E ATE 20143 AHES] AAA B
AR Qs AFAT Ae] o, A FeekE
o] A/ X ol ZAL=HU T

Literature Cited

Anatassiades, M., S. J. Lehotay, D. Stajnbaher and F. J. Scheck



b

368 0I5E - g7 - 22

og

(2003) Fast and easy multiresidue method employing
acetonitrile extraction/partitioning and “dispersive solid-
phase extraction” for the determination of pesticide residues
in produce, J. AOAC Int. 86(1):412-431.

Bae, B. J., H. K. Lee, K. A. Son, G. J. Im, J. B. Kim, T. H Kim,
S. Chae and J. W. Park (2012) The residue property of
fungicide Boscalid and Fluidioxonil at the same time
harvest leafy-vegetables. Korean J. Pestic. Sci. 16(2):98-
108.

Chang, H. S., H. R. Bae, Y. B. Son, I. H. Song, C. H. Lee, N. G.
Choi, K. K. Cho and Y. G. Lee (2011) Developing a web-
based system for computing pre-harvest residue limits
(PHRLs). Agribusiness and Information Management.
3(1):11-37.

Fenik, J., M. Tankiewicz and M. Biziuk (2011) Properties and
determination of pesticides in fruits and vegetables, Trac-
Trends Anal. Chem. 30(6):814-826.

Jeong, Y. H., J. U. Kim, J. H. Kim, Y. D. Lee, C. H. Lim and J.
H. Hur (2004) Modern pesticide. first edition, Sigma-press,
Republic of Korea. pp.5.

Jeon, S. O., J. 1. Hwang, S. H. Lee and J. E. Kim (2014) Uptake
of boscalid and chlorfenapyr residues in soil into Korean
cabbage. Korean J. Pestic. Sci. 18(4):314-320.

Kim, D. K., J. K. Kim, E. Y. Lee, I. Y. Park, H. H. Noh, Y. S.
Park, T. H. Kim, C. W. Jin, K. I. Kim, S. S. Yun, S. K. Oh
and K. S. Kyung (2007) Residual Characteristics of Some
Pyrethroid Insecticides in Korean Cabbage. Korean J.
Pestic. Sci. 11(3):154-163.

Kim, Y. S., J. H. Park, J. W. Park, Y. D. Lee, K. S. Lee and J. E.
Kim (2002) Persistence and dislodgeable residues of
chlorpyrifos and procymidone in lettuce leaves under
greenhouse condition. Korean J. Environ. Agri. 21(2):149-
155.

Ko, G Y., K. H. Kim and K. S. Lee (2004) Residual pattern of
procymidone and chlorothalonil in grape during the period
of cultivation and storage. Korean J. Environ. Agri. 23(1):
47-51.

Ko, G Y., S. H. Kim, Y. H. Jang and K. S. Lee (2008) Residual
pattern of chlorothalonil, indoxacarb, lufenuron, metalaxyl

0I5 - YRy - PTE

and methomyl during the cultivation periods in chinese
cabbage, Korean J. Pestic. Sci. 12(1):34-42.

Korea Crop Protection Association (2012) 2012 Guideline of
Pesticide Use. Republic of Korea. pp.399, 514.

Lee, D. Y., Y. J. Kim, M. H. Park, S. H. Lee, S. G. Kim, N. J.
Kang and K. Y. Kang (2013) Establishment of pre-harvest
residue limit (PHRL) of fungicides azoxystrobin and
difenoconazole on prunus mume fruits, Korean J. Pestic.
Sci. 17(4):307-313.

Lee, D. Y, Y. J. Kim, S. J. Lee, K. S. Cho, S. G. Kim, M. H.
Park and K. Y. Kang (2012) Establishment of pre-harvest
residue limit of fungicide pyrimethanil and trifloxystrobin
during cultivation of persimmon. Korean J. Environ. Agri.
31(1):45-51.

Lee, J. H,, H. W. Park, Y. S. Keum, C. H. Kwon, Y. D. Lee and
J. H. Kim (2008) Dissipation pattern of boscalid in
cucumber under greenhouse condition, Korean J. Pestic.
Sei. 12(1):67-73.

Lee, Y. D (2011) Handbook for the pesticide residue analytical
methods of Food Code Index. third edition, National
Institute of Food and Drug Safety Evaluation, Republic of
Korea. pp.80-82.

Lehotay, S. J (2007) Determination of pesticide residues in
foods by acetonitrile extraction and partitioning with
magnesium sulfate: collaborative study, J. AOAC Int.
90(2):485-520.

Marin, A., J. Oliva, C. Garcia, S. Navarro and A. Barba (2003)
Dissipation rates of cyprodinil and fludioxonil in lettuce and
table grape in the field and under cold storage conditions. J.
Agric. Food Chem. 51(16):4708-4711.

Park, J. H., J. S. Park, A. M. Abd El-Aty, M. Rahman, T. W. Na
and J. H. Shim (2012) Analysis of imidacloprid and
pyrimethanil in shallot (Allium ascalonicum) grown under
greenhouse conditions using tandem mass spectrometry:
establishment of preharvest residue limits, Biomed. Chro-
matogr. 27(4):451-457.

Tomlin, C. D. S. (2009) The Pesticide Manual, fifteenth edition,
British Crop Production Council, UK, pp. 115-116, 533-
534.



Sb oizZlolHiz £ bistrifluronzt fluopicolide?] At EA 7

HAEA BRI E7|E HdEE S AZO[HIF &
bistrifluronZ} fluopicolidel| %7 £

12 1, |35 12 =2
o|sg"” - HET' - &A2¥’ - 0|5’ - Y - LTS

SR BRAFH S SHFAY A AASAAI T, A S A7,
BENEY FYEAAG HBLAA

ox
o
=
1ok

1A

ole

o

b2 AFe Qo3 5 bistrifluront fluopicolide®] ZHF5/35 ZAFSt] ofAE bR haFoloh A
W71 & nieke g AAMAA] 273187155 (pre-harvest residue limit, PHRL) 23S $13t 7| ZAl 52 &85}
F AT 24 Al F2A St AAMTE FEE 8438 bistriflurons? fluopicolideE TFE F A
o] XAl ZzF A 5 0 (2717, 1, 2, 4, 6, 8, 1089l AlEE AFste] EAEIGAT StdollF F 7wl &
F52L acetonitrileS ©]-&3}] %3} Florisil SPE cartridge® 3413+ & HPLC/DADS o|-&3to] EAI519]t}. &+
Agsore]l A= 003 mg kg oI, AEEATHY 482 01 % 05mg kg T FeolM 87.2%~
110.6%°1 ™ i FFHR = 25 5% PIRte|t). & A9 ] AP EAgAA QoS & 71 A5 AE
812 BHH7)E bistrifluron] 7 3.9937 4.2901%02H, fluopicolide?] 7% 4.993 4292 vepgth. 5377
22 S o] g3le] SiZolul3 - bistrifluron} fluopicolide] AJAFA 273847152 478 109 4 3.83 mg kg '
3.23 mg kg2 A ST

e ko

s}
of

JEE
—D' _\ﬁJ

b

Molo]  HIZEYETRE, STV SEIE, sigolF, A=sh w7, AitdA Ee81E

369



	생산단계 잔류허용기준 설정을 위한 엇갈이배추 중 bistrifluron과 fluopicolide의 잔류 특성 연구
	Abstract
	서론
	재료 및 방법
	결과 및 고찰
	Literature Cited
	요약


