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Abstract

Pre-Harvest Residue Limit (PHRL) of bifenthrin during cultivation of grape was established by utilizing the
dissipation curve and biological half-life of bifenthrin calculated from the analysis of 0, 1, 2, 3, 5, 7, 10, 15
days after treatment of bifenthrin. Grape sample was extracted and partitioned with acetonitrile and
dichloromethane, respectively, and bifenthrin was determined with GC/ECD. Limit of quantitation (LOQ) of
bifenthrin was 0.01 ng. Recoveries at two fortification levels of 0.1 and 0.5 mg kg'1 were 104.08 = 1.24 and
92.25 + 3.13%, respectively. The biological half-lives of bifenthrin were about 21 days at standard application
rate, while, 23 days at double application rate. Dissipation of bifenthrin on grape was not influenced by growth
dilution effect. The PHRLs of bifenthrin were recommended as 0.60 and 0.55 mg kg'l for 10 and 5 days before

harvest, respectively.
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& A= A bifenthrin®] = & AU EAWS )
9 gskaL, B7k AuiE AL Qe Eof Ahaste] A4
g xr 29| 225 bifenthrin®] 458 XA,

23| AT AES] 7S AREsto] HZk Al
%of i3t bifenthrin®] 428 A AYAHA| FoFkR5]87]

M ofr > o

MN

At A2t % 717
Bifenthrin( 5% <% 99.0%)+ Sigma Aldrichof| 4] 5&
[5fo] EA18 REFOE ARESHGITHTable 1).

Acetonitrile, dichloromethane, hexane, methanol-> HPLC

iAs

=<, sodium chloride, sodium sulfate anhydrous+= GR&
S AME-51%itE Waring blender(51BL30, WARING, USA),
Z5=7|(R-114, Buchi, Switzerland) % 2 4Z4l7|(Pierce,
USA)= A& 35 2 55 Al ARSHTH

Table 1. Uses and Characteristic properties of bifenthrin (Tomlin. C, 2006)

Common name

Bifenthrin (insecticide)

Uses Foliar pests, including Coleoptera, Diptera, Heteropter, Homoptera, Lepidoptera and Orthoptera

Molecular weight : 422.9

Log Pow : 6

Physical chemist
ysical chemistry Water solubility : <1 ug L’

Vapor pressure : 0.024 mp (25C)

Toxicology LDso for rats : 54.5 mg kg LCso for bluegill sunfish : 0.35 ug L™ (96hr)
Residue DTso in soil 65-125 days MRL (grpe) : 0.5 mg kg'l
0
CF3 ” CHs
“c=cH C‘O\
Structure cl CH,
H H
CH3  CH3

Table 2. Formulation and safe use guideline (Korea Crop Protection Association, 2009)

Safe use guideline

. Formulation AL contents Dilution -
Pesticide . PHI® MAF®
type (%) (product, g in 20 L water) ;
(day) (time)
Bifenthrin wp? 2% 20 14 3

? Active ingredient; Pre-harvest interval; “Maximum application frequency; YWettable powder.



HCO| THHiI (2 S

AFLg 5oF bifenthrin 2% $3HAI(EY “BHAER )= 4
YA 27 Fopol A FeJaHitk(Table 2).

NER TR T

AFAE EEL AW RA 294 DU AES] 9
A% ASTEh SYHISS Aol )7k A
tglek Zo] 70 m x E 5 m(TEUS £ 24717)0) A|FE
Aol ABTE SFAMER 30 w5 DG W

Asl7] ffate] AR EEUF 158 F3IthFig. 1).
AR F e 25 8 S 5] $15h]
SATO A}] &5 7|(SK-L200THII0) S o]&3}o] 147} 7t
Aoz kot FE S

SUME, AZiF H SHEZA
sope] QALE7|Z0] whet 715 9 WEkew ZAw
bifenthrin 2% 34 AL QS BE7|E o]835lo] Arxs
o] 2ol F25) 58 HER 19] Hxeo
FOHLE T 34T ol (0€7h) # 1, 2, 3, 5,7, 10, 15Y
Aol 22 1 kg oV HFistel 242ke] 2AE 243 ¥
WAL 2SI,

[e}
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Fig. 1. Experimental plot.
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X3 M(Reproducibility)e] A

Bifenthrin 289 0.01 mg L' o] 6@ GC-ECD
of 1 ulA Fsto] AzufEIR Ao iR FAI7Ht), peak
o] WA 9 zolE H|asgit.
EZHYM By

Bifenthrin ¥&E54-& acetone®| =¢] 1,000 mg L'
=EE ZA%E stock solution acetone 2.2 8435}t 0.01,
0.05, 0.1, 0.5, 1 mg L"'9] =7} 5= 8 & | LA GC-
ECDo]| =¢Jsto] yehd 2 2ukEI49] peak4S 7]&
O RFAFAS Al

SMA2FSHA(MQL : Method Quantitative Limit)
AEA(LOQ)SE Almdf W B2z} 9] A&
aeste] 4 (1)of oJste] Akt

AFA x GC FAZIA ZFAZH(mL) x 34wl
C FUFHL) x A= (g)

MQL(mg kg =

(M

X = bifenthrin®] 3|2

A Ek AR 20 g VR & 44 AlRT|EOR
0.1 mg kg' 2 0.5 mg kg' o] ¥=Z bifenthrin EZ2-81-LS
A2 sF TS 100 mL2| acetonitrileS H7}5to] 3087 gk
&390t} Mgho] T ¥ A|2E Whatman GF/A filter
paper®} celite 5455 o]-g35to] FYojgt &, 50 mLY
acetonitrile® £7] 4 ZFAS Ao oFo] ofutellz} alslo] 40C

olafollA] 7353 asik A=) Z5%l4: 30 mL %

2222100 mL A75F & Bolod®=of £7]1 dichloromethane

|

Table 3. GC condition for the analysis of the bifenthrin residue in grape

Instrument HP 6890 Series 1I, Hewlett Packard, U.S.A
Column HP-1, 30 m x 0.25 mm, 0.25 um
Detector Electron capture detector

Temperature (C) Injector : 260

Detector : 300

Oven : Initial temperautre 150, increased to 280 at rate of 15 min'l, maintained for Smin.

Carrier gas (N;) 1 mL min”,

Fl :
ow rate Make-up gas (N2) : 60 mL min”

Split ratio 20:1

Injection volume 1 uL
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3tal 1 L& GC-ECDofl F#¢jste] A5t

sodium sulfate 2 Eh

GC-ECD 717|154 =74
L= 3 bifenthrin®] £42

(ECD)7} A2 HP 6890 Series I(Hewlett Packard, U.S.A)
GCE AFE3}otHTable 3).

electron capture detector

ZET F bifenthrin 24
AT F0,1,2,3,5,7, 10, 1599 = ARE 35t
bifenthrin®] 8|48 HA7}H Flg Wz BAsAT

= =

A9 bifenthrin 2+

bifenthrin S|S0} 2AM

FEe 2k B HILE 3125t

- Yang Lin - 25|13 - 0fef2] - §F

Lo - eTje - 284 - A58 2-st
AMESHH HtZ2t7| U Pre—Harvest Residue Limit(PHRL)
ME

Bifenthrin £874:9] AE3H] WE17] = Excel(Micorosoft
ADE o183 HTAAE AAEIT AN PHRLE ool
A ArESE ZEREAS Ao Il sAtE A YolA
Aok gl BAAFig. 29 AT Hgalo] AAe)
et
2 ¥ g

ZT RHHH7|ZH 2fRe] VIR 2o BHE

AA7I7E 159 2 9] 7128 21.0-264TC, 35
63.9-86.5% W 10| 2 (Fig. 3). °FAl HE UFH HE F
15U7HA] A 20| A= 042k 5] 89 g(29.6%) &
7k A2 YERdTHFig. 4).

_ y 3 =AM Skal o =
dilution effect(A)= 2] (2) 18] dilution effectE wljA|st '.'_'A—'! = S—l!' = ='=I 7:|'|o
bifenthrin®] ZH+5%=(B) 4] (3)] 9sto] AFEskaL o] &
A2 ARgATAE 2AsHAT ZEStA(LoD), HaFstA(LoQ) X XtigiAd(Reproduci-
bility)
01z] hi 0 ZFEaE 0zl T & = = . :
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5
&
7 | No. [\ 66D e’ in(¥;) & el SST(n(yy)) SST()
8 1 10498\ 0 7 00000  1.1021 | -1.1865 |0.1366 00187 _ 00971  28.8906
om| 2 -1.2040 1 712040 14496 | -12190  10.0151  0.0002 00245  19.1406
0 3 -1.3471 4 726941 18146 | -12516 100955 00091 00002  11.3906
11 4 -1.3471 9 740412 18146 | -12842 00620 00040 00002  5.64063
2] 5 13863 | 25 7-69315 19218 | -13404 00369 00014 00006  0.14063
13| 6 14271 | 49 799898 20367 | -14145 00126 0.0002  0.0043  2.64063
4] 7 -14697 | 100 7-14.6968 21599 | -1.5122  0.0426 00018 00117  21.3906
Bl s 16607 | 225 249110  2.7580 | -1.6751  D.0144  0.0002 00896  92.6406
9
i 10
18 \ 08017p 413 -64.46836 13.0573406), -10.892542 [0.0007818 .035506 0.2285358 181.875
19 | aver. A53 36145 51625  -8.058544 188716757 13615677/ 0.773E-035/0.004438 _0.028567  22.7344
0 {inCy=—bt + In(a) |
niyi nia P TN
21 HHLN/}‘/ /J I ?__ﬂ".'__y_it
55 P AMag  Asz  #8 F Fusw
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a3 03053 ﬂ.ET 0.1930 / 1 01030  32.6194 >)%.5914
24 | E2FH g g 0.0355 6 0.0059
oy | HE A & A 0.2285 7
26 ]
. : sst D s t 0005 | aAAsanIr P
- value | 007693 181.875 1455 00057  S7113  2.44691  0.0326= 0.0140 28% 00186 |

Fig. 2. Regression analysis table for pesticide residue test results.
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Fig. 3. Air temperature and humidity during cultivation period
for grape.

Table 4. LOQ and Reproducibility

LOQ Reproducibility[AVerageﬂ:SD%a)]
t. (min) 10.34+0.00
0.01 ng Area 1.33+0.05
Height 0.70£0.01

“Standard deviation

& Wst(Miller, 2005). 2 oAtof Al AAgE FeFeHA(LOQ)
L 0.01 ng (LOD = 1/3LOQ, 0.003 ng)o|gl.on], £
AEAL olrz] Q) E oo HAsH ReFshA ) oF
(0.01 ng)& S1%02 6W A3 A3} MRS A|7Kt), peak
o} w#(Area), peak?] $0|(Height)7he] 2347k #fof 7]7]
7 - ey Eo] AUt ATE A& g RO Ay
QIti(Table 4).

M =y

Bifenthrin ¥Z-8H(0.01-1.0 mg L)& HEAste] o
AAL B FLHAL Y =151x+5.14 (R=0.997)& ¥
gol Fzstgirt.

o
A

2 Mxa2kst7|(Method Quantitative Limit; MQL)2|
Mx|
=20

FAEFIA(F) B ZE 0], 2004)]= FHTHA, AlwT
9 EA 24 F F4ElE 5 Askete] & Oq?LOﬂH ARg-g
AR o Al A A & ‘th SHAIE ofH|sH,
A ZOJOFZOLA Ao A= 0.05 mg kg 03} T MRL2
12 o871 A&o] 7hadtes S48kl QItk0]9S, 2009).
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Fig. 4. Growth curve of grape during cultivation period.
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EMHo| g8 HS
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A 10 MQL(0.1 mg kg™)¥} 50 MQL(0.5 mg kg™)o] &
= Ad7kekal Zt7f 33 whEste] LA 2 AlRd
ofo] B = 2nE T30l A bifenthrin®] M-S A7HS- 10.43
min©] ¢} 1L, bifenthrin peak¥ 55+ WalEdL ¢t
(Fig. 5). 3|58 N84T} 0.1 2 0.5 mg kg' F 5:30l4] 2
7 382 104.08 + 1.249} 92.25 + 3.13%(Table 5)0.&
AR (0]HE, 2009)04] BiLd}= 70-120%, Ho|AIS 10%

o) 532 wEslel Ae BRAE 9Fsed

23] A& bifenthrin T3

(]

BE Ae7IZ 5 BEY sl

A A7IE AEE e
ool eSS B4 o) 4P Wi A BE
AR, A 9 2, A8 A, A2,

Table 5. Recoveries and MQL for bifenthrin on grape

MQL  Fortification level ~Recovery=CV®

Pesticide B _
(mg kg™ (mg kg) (%)
0.10 104.08+1.24
Bifenthrin 0.01
0.50 92.25+3.13

“Coefficient of variation = (Standard deviation / average) %
100
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Fig. 5. GC-ECD chromatograms of bifenthrin. A; standard (5 mg kg'l), B; control, C; recovery (0.5 mg kg'l), D; sample.
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Fig. 6. Dissipation curve of bifenthrin on grape during cultiva-
tion period.

o) 3 2R AT D AR kS Fof o) &
Tgu}(m + 2004)
= 4

o} A 3
555& 5 24 {Fﬁﬂﬁ‘% AEte] drds S4st] &

o AA] oFALS. wlolst Z 1) bifenthrin 7| F5F AFEA]
27] AisEE 0.35 mg kg' & MRL oJs}gl o, wjgk A
| 27] A2E5X 0.73 mg kg' ©2 MRLEC} %9

(Fig. 6).

Bifenthrin®] & ZFA 3| AL 7|& AFEA| y=
0.3053¢ 5% (R2=0.8446), HjeF AFELA] y=0.6805¢ "7
(R™=0.9390)0] 3111, o] Ao ©Ja] At=¥ bifenthrin®] Al
% AH%QPZQ H7b7)| = 7)) ulgE Ae] Al ZHE 2193}
23U = AAE ek T2 2ol A9 bifenthrin®] BH7|S
,

é_u%ifﬂ, EQYL 715 2.24U 7} v 4.83Y, 5= 7]
ZeF 2.5} v 3.19 8 E% 3 bifenthrin®] HH}7| H}
o Aow YehgthKo 5, 2003), (Kim %5, 2007).

Z59| SHIZ0| 2§t bifenthrin?]| S|AE 1}
ssoF0] HEARA] YIS FE FAT Q00T AE,

53] A o] wE SM Tt S5tk
71%2F 22 A 9] bifenthrin FEAALIAL 7|Z0 2 3}
of I FAF7tl| w2 bifenthrin®] 3|4 a5 wiAt 4
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