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Residual Characteristics of Some Pyrethroid Insecticides in Korean Cabbage
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Quality Management Service, Cheongju 361-825, Korea)

Abstract : In order to elucidate the residual characteristics of some pyrethroid insecticides commonly used
for Korean cabbage, such as bifenthrin, lambda-cyhalothrin and deltamethrin, the test pesticides were
sprayed onto the crop at recommended rate and doubled rate of the recommendation. Their detection limits
were 0.004 mg kg' and mean recoveries at the fortification levels of 0.04 and 0.2 mg kg' were from 95.16
to 99.32 and from 86.81 to 103.73%, respectively. Half-lives were from 2.5 to 3.6 at the recommended rate
and from 2.3 to 3.9 days at the doubled rate of the recommendation. Initial residue amounts of bifenthrin
and lambda-cyhalothrin at the recommended rate and doubled rate of recommendation and of deltamethrin
at the recommended rate were less than their MRL, whereas, in case of deltamethrin sprayed at doubled
rate of the recommendation, the residue level exceeded its MRL. However, the residue levels of the

pesticides in the crop sampled at harvest were less than their maximum residue levels and the ratios of the
estimated daily intake (EDI) to acceptable daily intake (ADI) for the pesticides tested calculated from the
residue data at harvest were less than 7%, suggesting that these pesticides would be safe for Korean

cabbage from the residue concern.
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Table 1. Physicochemical properties of the pesticides used

Chemical name Molecular log P Vapour presstre Solubility 1n1
(IUPAC) weight (mPa) water (ug L)
2-methylbiphenyl-3-ylmethyl-=
(2)-(1RS,3RS)-3-(2-chloro-= -6 0,024
Bifenthrin 3,3,3-trifluoroprop-1-ethyl)-= 4229 25°C) 25°C) <1
2,2-dimethyicyclopropane-=
carboxylate

Pesticide

A reaction product comprising equal
quantities of (S)-a-=
cyano-3-phenoxy-benzyl-(Z)-=
(1R 3R)-3-(2-chloro-3,3,3-tri-=
fluoroprop-1-enyl)-2,2-dimethyl-= 29 0.001
cyclopropane-carboxylate and 4499 (20°C) (20°0) ’
(R)-a-cyano-3-phenoxy-=
benzyl-(Z)-(15,35)-3-=
(2-chloro-3,3,3-triflucroprop-=
1-enyl)-2,2-dimethyl-cyclo-=
propane-carboxylate

cyhalothrin

(S)- a-cyano-3-phenoxy-=
. benzyl-(1R3R)-3-(2,2-= 46 124 x 10°
ltamethrin 2 o <02
De dibromovinyl)-2,2-dimethyl-= 205 25°C) 25°0)

cyclopropanecarboxylate

o] AR ATANMRE BAs] Asjdol & pyrethroidA] AFAIL bifenthrin, lambda-cyhalothrin,
Yool Itk (A EJRELAA, 2004, deltomethrin®] Wi % AFEAS Pl g zn

FAE T T AR HVES 20 A B gAE wF AF5FY oS rhsdt BdS 4
S AL olgEly] Mol ZAE oA FA Akl 2a3 7IEARE @) sk s
Eo] ¢kAAL 3RE Fa Ao Qo) frEe =
AHEE ¥ S AN 75 =T SiEE A Mz Y e
FolA Feke b Hr} olFoAER BE ¥
AR g QbAdel HE Aol A 7] A A @E ot
o Frlke AL o] FHAYL ofeigel Utk o] Pyrethroid 7l A2 bifenthrin(EFF 45 99.0%),

= aﬂﬁam M= St A AuiA A 4:& -‘g lambda-cyhalothrin( ¥ ¥ %5 98.5%), deltamethrin(3E
AE F FAFREde AFIEVIE 29 ARE T £S5 906%2 NFEGeR Ao, 24

3 W 5 e A2ES TESRE R %ﬁo} obel o|BBASAL Table 19, HATEAL Fe
o BE okl AFRSFE AT ALVAG A 1] AA)SAK Tomlin, 2003).

20 5 o2 a9 tet gehd & Qo thFE Am§ ke 3F 24 webdeld Fulslad A
TP AUE FPHoE BHP ANE BulE Ssgon, S woke) QAR et 24
sfe] B F3 UAMEE FobY) ARFES o @ ERANLTLACIEDHT BFILTEA 2
29 4 e A2US TE) HW 33 Qo) 5 8 sEE 24 FEAeIDHE g 104
22 3 AFweke) o ARFL 2T £ gom 9l 2000d 7 25Ul HFA EFIZ 120 L 10
= 00 ARAEIIZE ZA G SUES  o'e) HTEE B4 29 F ARokiRd TL
FHY 5 Y3 2HAE AAD SUES FF We A,

F ook O] 5 199 o], 1997 4 5, 2005 15, AP AHE woke) FR} HAMeTIE )

=z

2003; 7 &, 2003; ©] =, 2003). 1 2F3]-8- 715 (maximum residue limit, MRL)-2 Table
mERA o] ATl HiF] FEEH AR T 29} ol EdHsried, 2005 IEAERITHE,
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Fig. 1. Chemical structure of the pesticides used.
A, bifenthrin, B, lambda-cyhalothrin, C, deltamethrin.

Table 2. Pesticide products for spraying and their safe use guidelines and maximum residue limits

iluti Safe use guidelines

Pesticide Formulation ~ A.L” contents or omllztﬂutglogr il & MRL“'?1

type (%) in 20 L water) PHI” MAF” e ke)

(day) (time)

Bifenthrin EC” 1 20 7 3 05
Lambda-
cyhalothrin W’ 1 20 5 3 1.0
Deltamethrin EC 1 13 7 3 05
“Active ingredient; “pre-harvest interval, “maximum application frequency; “maximum residue limit; “emulsifiable

concentrate; "wettable powder.
2006).

AFzE L ZEA)

Lol (Brassica campestris L) FA] AA)
FSEZNA TRt AREIIon, E2e HAEn
olo]Ath. EZolulFe] Al FE HFA AT
ARDE A BIgae2E YAtste] @yl ule)
AupEtATh 2ol 40 m x F 6 me] AP EA AF

TE FAAER 3NHE BiX3ln WALPE WX
0}71 At 1.8 x 1.5 mY] SEAUE Mx)som,
AXAZE 20 x 20 emo| T T AF I S oH|
o) 25 ¥ $58 £33 98l T&DAF
9] Thermo RecorderModel TR-728)8 ©]-&3} 143+
DALR 259 FT8 S A2 EF
9] o|g}ey EAJL Table 39 YERJATE



PyrethroidA| AZ-A)¢] vlF & AH54 157

Table 3. Physicochemical properties of the field soil

pH Organic matter CEC Particle size distribution (%) Texture
(1:5, H0) (%) mmol(+) kg soil” Sand silt Clay
47 1.95 84 41.8 39.4 18.8 Clay loam

Table 4. Gas chromatographic conditions for the analysis of the pyrethroid insecticide residues

Instrument Agilent 6890 Network, Agilent, USA for bifenthrin and deltamethrin
HP 6890 Series I, Hewlett Packard, U.S.A for cyhalothrin
Colunn DB-5, 30 m L. x 025 mm ID, 025 um film thickness for bifenthrin and
deltamethrin
DB-17, 30 m L. x 025 mm 1D, 0.25 ym film thickness for lambda-cyhalothrin
Detector Electron capture detector
Temperature Oven block :

Initial temperature 180°C for bifenthrin and lambda-cyhalothrin, and 130°C for
deltamethrin for 2 min, increased to 280°C at a rate of 5°C min", maintained for 10

min.

Injector : 250°C, Detector : 320°C

Flow rate (mlL/min)
Split ratio 30:1
Injection volume 1L

Carrier gas (Ny) 1, make-up (No) 60

ANEAH 2 FAE 24}

BAdqlE JFEe A AX F 017, 1, 2, 3, 4,
5 6, 8 10 2 120 7+ AT 12E7]R 23
sl Z4zke) BAE £A3% ¥ MicrocalAl9] Origin
programe ©]-§3te] AFTHE AP FAS
Aol ¢ AlE+ A7) (HR 2084, Philips, China)=
THsR §F ARFt £498 A2 ARSIk
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oFe]
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Table 5. Recoveries and limits of detection (LOD) of the pesticide residues in Korean cabbage

. Fortification level Recovery+SD” Coefficient of MDA  Limit of detection
Pesticide 1 . . -1
(mg kg') (%) variation (ng) (mg kg )
s 0.04 95.16+3.65 3.83
Bifenthrin : )
ifen 020 89.5422.87 321 0.02 0.004
Lambda- 0.04 96.63+4.29 4.44
. ) 0.
cyhalothrin 0.20 86.8110.24 027 0.2 004
i 0.04 99.32+1.19 120
Del 0.20 103.7312.04 1.97 0.02 0.004

“Mean values of triplicate samples with standard deviation and “Minimum detectable amount.

Table 6. Linear equations of calibration curve for the quantification of the pesticide residues in Korean cabbage

Pesticide Linear equation r
Bifenthrin y=2112.1x+1.0666 0.9999
Lambda-cyhalothrin y=39190x-1787.1 0.9992
Deltamethrin y=4834.4x+150.25 0.9993

7] kinetic modeldl] A3t LB Az %
Ho wet FEO] &I fist order kinetics
model®] 2Jste] =T (2t 5, 1995 ®F 5,
2005).

ZHREoke] ADI tiH] 2lo] A&
dgoluiFo] ek Al Eofe Q‘OVJH%]EOJ EDI
(estimated daily intake)©} ADI (acceptable daily intake)
B VIESE AES 2oliFHAES v HoziH
T8t o] o FzolulSe] YU Hdaily food
intake)> o] et 2kE7T glo vl A
HEFQ 7063 g(lFJFEAAA, 20060= F-23N
L, ADI= %19 HAlF 55 kgs AL3IAE
O 2}o]d# % EDI(estimated daily intake,
mg/day/man)
= ZHF5E(mg kg-1) x 0.103 kg
O YUY 4Yd3S8%F = ADI x 55 kg
O ADITHH] 2jo)d3& = (o= de-A3E
£ x 100

B Beg 2 AESA
B AR Adshy] Slst AR
34e7 HAE dAE Table 5904 BHE ubs} o)

bifenthrin® lambda-cyhalothrin 2! deltamethrin®] A&
$HA)limit of detection, LOD)E 5 0004 mg kg'o|

2t} Bifenthrin® 3)5&S 004 mg kg's} 02 mg
kg' GFolM 27 05.16+3.65 (CV=3.83%)S} 89.54+
2.87% (CV=321%)°]91.2.1, lambda-cyhalothrin®] 73-%
E 27 96631429 (CV=4.44%)%} 86.813024% (CV=
027%)°1Ath. E3FF deltamethrin®]  3]5-8-2 99.32+
1.19 (CV=120%)%} 103.73+2.04 (CV=1.97%)%°] AL}

AFENE A

T2 AR REELS B de AR
X(calibration curve)®] ZX2)(linear equation)?} 274
F)E Table 6914 B viel o] A@geke] AH
e BE FoiA Hugo) Juatidck

ol AL 72

kAl AX T BAFOE AFHT EoiF F
AE A3 Agdad FAES S 2
bifenthrin®} lambda-cyhalothrin % deltamethrin %2}
oA ZFzh 185.26+1.84%9}F 21648+223% L 226.26+
233% FAE B FALL oF 209%°1Act (Fg
2. B3 AF7IRE F AERE U 259 g

18.7~374°C%} 39~99% <] o]k

AAH TR 54

Qzrolufrol Axg Foke) BAH AHF wshe
Fig 39, 83 Ye] ZFHa AHELS Table 790
AAEIET) Bifenthring 27) AFHe 7)FET) bl
F AHPelr EF IRF3IEIVIEMRDS! 05 mg
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Fig. 2. Growth rate of Korean cabbage during the experimental periods.
A, bifenthrin; B, lambda-cyhalothrin; C, deltamethrin; D, average.
Table 7. Dissipation rate of the pesticide residues infon Korean cabbage at 10 days of the prearranged harvest after
spraying
- 2 Initial Concentration at % MRL”  Dissipation
Pesticide Apprlgct:non (mg k) concentration harvest at harvest rate”
(mg kg) (mg kg) (%) (%)
. . Recommended 0.329 0.018 3.53 94.53
Bifenthrin 0.
DOR? > 0.469 0.042 8.32 91.05
Lambda- Recommended 10 0.360 0.039 391 89.17
cyhalothrin DOR ' 0.69 0.105 10.55 84.91
. Recommended 0.281 0.025 5.02 91.10
Deltamethrin .
DOR 05 0.625 0.031 5.46 95.04

YMaximum residue limit; ®Calculated from the equation, (concentration at harvesyMRL)x100; 9Calculated from the
equation, (concentration at day O-concentration at harvest)<100/concentration at day O “Doubled rate of the

recommendation,

kg' Pigko|ith Ed 8 YA
(dissipation rate) 7|EEH vl AM|golA 4
94533 91.05%°10°H, TEAHLY] FE= MRL
o] 3533} 832% =L HHF Aoz HriEh
Lambda-cyhalothrin®] 7] 7

g et g dellr e

AAE

= [e]
S

& W
g Fo A 2% MRLS] 1.0 mg kg' mlwoldnh B
s b ) e

=
A2AE

H7}b= itk Deltamethrin®] 37
2] 7ol AE MRLS! 05 mg kg' 7
ATk e A YA

Az FolME MRLE 7
FL S

Jlewst wE A2lTAN 24 oLiost

95.4% 0| 0m, FEAAAL] Fre= MRLY 5023
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Fig. 3. Dissipation of bifenthrin (A), lambda-cyhalothrin (B) and deltamethrin (C) sprayed onto Korean cabbage under
greenhouse conditions.
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Table 8. DTs,, DT, and DTy of the pesticides in Korean cabbage under green house condition

Pesticide Application DTy” DT DTy’
rate
. . Recommended 25 50 83
Bifenthrin ’
o DORY 31 63 104
Lambda- Recommended 3.6 7.1 11.8
cyhalothrin DOR 39 7.7 128
Deltamethrin Recommended 29 59 97
DOR 23 4.6 7.6
Time for 50% loss; Time for 75% loss; “Time for 90% loss; “Doubled rate of the recommendation.
Table 9. Estimated daily intake of pesticides by intake of Korean cabbage
.. MRL” Residue EDI” ADP®
Pesticide lication ~ DAS” . - % ADI?
App (mg kg') (mgkg') (mgdaymam) (mgldayman)
0 0.329 0.0232 2.1
] Recom-mended 0018 0.0013 0.12
Bifenthri 0 03 0‘469 0.0331 Lo e é"'tii """
f) 8 8 .
DOR 10 0.042 0.0030 027
0 0.360 0.0254 23.12
Recom-mended
Laibdz- e 10 0039 00028 250
. 1.0 011 i
cyhalothrin DOR” 0 0.696 0.0492 44.69
10 0.105 0.0074 6.74
0 0.280 0.0198 3.60
Recom-mended 0.020 00014 026
Deltamethrin 5 0.5 0'640 0'0452 055 oo 'ézﬁ'z"""
f) 8 A N
DOR 10 0.030 0.0021 0.39

“Days after spraying; "Maximum residue limit; “EDI (estimated daily intake, mg/day/man)

= Residual concentration

(mg kg‘l)X70.63 g Y ADI*55 kg (Korean average weight); 9%  ADI=(EDIJADI)x 100, "Doubled rate of the

recommendation.
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NEE AANFom AHs] Aok Bostict Adseke AEdAe EF 0004 mg kg ol
'11, Bt 3582 004 mg kg'olA] 95.1699.32%, 0.20 mg kg'oIA] 86.81-103.73%°) Atk Al F kel wizly)
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