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Residual Characteristics of Lambda-cyhalothrin and Deltamethrin in Lettuce
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This study was carried out to investigate the residue patterns of two insecticides, lambda-cyhalothrin and
deltamethrin, commonly used for lettuce, under greenhouse conditions. The pesticides were sprayed with
dilution of recommended and doubled doses onto lettuce. Their detection limits were 0.001 mg-kg'I and mean
recoveries at the fortification levels of 0.2 and 1.0 mg-kg” were from 101.17 to 104.25 and from 99.70 to
103.77%, respectively. The pesticides were gradually decreased in lettuce with time. Biological half-lives of
lambda-cyhalothrin and deltamethrin were 1.7 and 1.4 days at the recommended dose and 1.8 and 1.4 days
at the doubled dose, respectively. Initial residue amounts of lambda-cyhalothrin and deltamethrin at the
recommended and doubled doses exceeded their MRLs. However, the residue levels of the pesticides in the
crop sampled at harvest were less than their MRLs. The ratios of the estimated daily intake (EDI) to acceptable
daily intake (ADI) by intake the crop harvested 10 days after spraying were less than 1% of their ADIs.
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Table 1. Physicochemical properties of lambda-cyhalothrin and deltamethrin

Vapour pressure

Pesticide Molecular weight logP Solubility

. 7 2 x 10 In water 0.005 mg-L" (20°C). In acetone, methanol

Lambda-cyhalothri 4499 0 ’
. 0'0) toluene, hexane, ethyl acetate>500 gL'
In water <0.2 ug: L' (25°C). In dioxane 900,
: 4.6 1.24 x 107 cyclohexanone 750, dichloromethane 700, acetone 500
Deltamethri 505.
clametiin >:2 (25°C) benzene 450, ethanol 15, isopropanol 6 (all in g-L,

20°C)

Table 2. Chemical structures and names of lambda-cyhalothrin and deltamethrin

Pesticide Chemical structure Chemical name (IUPAC)
(S) (2-(1R)-cis-
CFS /H (% Hﬂ;,.c/‘\. ‘ 'l ) o o
C= -0 CN A reaction product comprising equal quantities of
cr H>>_<’<H (S)-a-cyano-3-phenoxybenzyl-(Z)=
CH3 CH; -(1R,3R)-3-(2-chloro-3,3,3-tri=
Lambda- fluoroprop-1-enyl)-2,2-dimethylcyclo=
cyhalothrin * propanecarboxylate and (R)-a-cyano-3-phenoxybenzyl-(Z)-=
H H (18,3S5)-3-(2-chloro-3,3,3-trifluoro=
Cl, M@’O\ CN prop-1-enyl)-2,2-dimethylcyclo=
FOCHCHly (C O propanecarboxylate
CFy H H U \O
..... (H) (Z)‘(“ S)“st- [
Br /H 0 ch ,@O ,@ (S)-a-cyano-3-phenoxybenzyl(1R,=
Deltamethrin C=C C-" D 3R)-3-(2,2-dibromovinyl)-2,2-=

dimethylcyclopropanecarboxylate
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Table 3. Pesticide products for spraying and their safe use guidelines and maximum residue limits

Safe use guidelineb)

Pesticide Formulation ALY content Standard 5 5 MRL®
| type (%) dilution rate PHI M‘. I (mg-kg'l)
(day) (time)
Lambda-cyhalothrin wp” | 1,000 3 3 2.0
Deltamethrin EC? 1 650 7 3 0.5

Y Active ingredient; “for Chinese cabbage “pre-harvest interval; “maximum application frequency; “maximum residue limits; “wettable

powder; and Bemulsifiable concentrate.

Table 4. Gas chromatographic conditions for the analysis of pesticide residues

Oven : 150°C (maintained for 1 min), increased to 220°C (maintained for 2 min) at a rate of 20°C-min",

Instrument CP-3800 gas chromatograph with autosampler (Varian, USA)
Column DB-5, 30 m L. X 0.25 mm LD., 0.25 pm film thickness
Detector Electron capture detector
Carrier gas (N2) : 1 mL-min’
Fl t
OW Taie Make-up (N) : 60mL-min”
Temperature
increased to 300°C (maintained for 5.5 min) at a rate of 20°C-min’’
Injector : 250°C, Detector : 300°C
Split ratio 60:1

Injection volume 1 uL
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Fig. 1. Linear equations of calibration curve for the quantification of the pesticide residues in lettuce. A, Lambda-cyhalothrin; and

B, Deltamethrin.
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Pesticide Fortification level Recovery+SD” Coefficient MDA Limit of detection
(mg°kg'l) (%) of variation (ng) (mg*kg'l)

_ 0.2 104.25+0.88 0.84

Lambda-cyhalothrin 0.01 0.001
1.0 99.70+0.80 0.80
_ 0.2 101.17+0.34 0.34

Deltamethrin 0.01 0.001
1.0 103.77+0.55 0.53

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

Table 6. Dissipation rates of the pesticide residues in/on lettuce at 10 days of the prearranged harvest after spraying

N Application MRL® Initial | Concentration % MRL” Dissipegipn
Pesticide ate (ng-k _1) concentration at harvest at harvest rate
e (mg-kg) (mg-kg) (%) (%)
_ Recommended 4.24 0.05 2.65 98.75
Lambda-cyhalothrin 2.0
Doubled 7.84 0.16 7.95 97.97
_ Recommended 1.40 0.01 1.4 99.50
Deltamethrin 0.5 |
Doubled 2.11 0.01 2.2 99.48

YMaximum residue limit; ®Calculated from the equation, (concentration at harvest/MRL)x100; and “Calculated from the equation,
(concentration at day O-concentration at harvest)x100/concentration at day O.
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Table 7. DTsy, DTss, DTy and days required under MRL of the pesticides in lettuce under green house conditions

Pesticide Application rate DTs;” DTys” DTo” Days required under MRL
_ Recommended 1.7 34 5.7 2.4
Lambda-cyhalothrin
............................... DOUbled 1.8 3'6 6‘1 3.9
_ Recommended 1.4 2.8 4.6 2.2
Deltamethrin
Doubled 1.4 2.8 4.6 3.1

“Time for 50% loss; “Time for 75% loss; and “Time for 90% loss.

Table 8. Estimated daily intake of pesticides by intake of lettuce

. . MRL" Residue EDI® ADI?Y
Pesticide Application DASY 1 ) 1 %ADI”
PP (mg-kg')  (mg'kg')  (mgkg')  (mg/day/man)
0 4.242 0.0165 15.04
Recommended
10 0 053 0.0002 0.19
Lambda_cyhalethrln ------------------------------------------------------------------------------------------------------------ 2 0‘1 1 _______________________________________________
0 7 842 0.0306 27.80
Doubled
10 0.159 0.0006 0.56
0 1.398 0.0055 0.99
Recommended
, 10 0.007 0.0000 0.00
Deltame-thrin oo i 0.5 A 0.55 e
0 2111 0.0082 1.50
Doubled
10 0.011 0.0000 0.01

“Days after spraying; ®Maximum residue limit; “EDI(estimated daily intake, mg/day/man) = Residual concentration (mg-kg'l X 3.90
g; YADI x 55 kg (Korean average weight); and “%ADI = (EDI/ADI) x 100.
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