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Abstract This study was conducted to compare the effect of bagging technique on the presence of pesticide
residues in various parts of grape fruit (whole fruit, pulp and peel). The tested pesticides were diluted at
2,000 times and sprayed three times onto the crops at an interval of seven days and then they were collected
at 0, 1, 3, 5 and 7 days after final application. Later, bagging/non-bagging samples were pre-treated with
fruit, pulp and peel samples, respectively. Thiacloprid and Iufenuron were not detected in any of the bagging
samples. The thiacloprid residues of non-bagging samples in whole, peel and pulp samples were 0.47-1.09,
0.18-0.33 and 1.24-1.67 mg/kg, respectively. The lufenuron residues of non-bagging samples in whole fruit,
peel and pulp samples were 0.16-0.62, <LOD-0.08 and 0.85-1.48 mg/kg, respectively. The biological half-
lives of thiacloprid and lufenuron in whole fruit, peel and pulp of non-bagging samples were 5.7, 15.1 and
7.8 days and 4.0, 9.4 and 2.6 days, respectively. While the unbagged samples showed a sequential decrease
in pesticide residues, this study concludes that bagging would be an effective method to protect the presence
of thiacloprid and lufenuron residues in grape fruits.
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Table 1. Physico-chemical properties and MRLs of the pesticides

AEe wdalet vy ZejolEdl el Yol -20°C] s R
ol A FE Fstod T4 ARg-sisith
BEEE A MY

FFETE thiacloprid (98.0% purity)2} lufenuron (99.0%

purity) Dr. Ehrenstorfer (Augsburg, Germany)olAl
3fe] ARREITE. BEAA e Ax]gle] R3S acetone,
acetonitrile, Celite 545, dichloromethane, ethyl acetate, n-
hexane, sodium chloride % sodium sulfate MerckA}
(Darmstadt, Germany)?] HPLC garde A|&S ARSI,
Florisil solid phase extract (SPE) cartridge (1,000 mg, 6
mL)=  Agilent*l(California, USA), NH, SPE cartridge
(1,000 mg, 6 mLY= Phenomenex*H(California, USA)] |
F& ARSI
TREY

Thiacloprid= v3F AlE 20 gl acetonitrile 100 mL=
7}t homogenizer (IKA, Staufen, Germany)Z 5%7F <
A3t & FEES Celite 5455 ARS31 Flodsla,
o]&-2] 50 mL acetonitrile® 2 AL HHES )2 of
N3} et AN S 5 v T/ 450 mLe} X3}
2144 50mLE 718 5 dichloromethane (100 mL x 2)©
2 EH|FZ3199th Dichloromethane %92 anhydrous
sodium sulfate® B3} 40°ColM 7453 & 2mL
dichloromethane®l] #8315} cartridge Aol AR} Tt
Dichloromethane 5 mLS} acetonitrile 5 mLE $3}2H o2
ALg-ate] 2433 Florisil SPE (1,000 mg, 6 mL)ol| A] 5
2mLE loadingdt ¢ dichloromethane/acetonitrile (50/50,
viv) 10mLE §3A7 & &2 AEFslaL, o5
acetonitrile 2 mLol| #A|-&3}|5}e] Table 22 ZA*4 HPLC
2 ZA8i

Lufenuron vRIgH A5 20 goll acetone 100 mLS 715}
o] homogenizer (IKA, Staufen, Germany)Z 5%7+ @23}
gt & FE58 Celite 5458 ARg-sto] godFatar, o+
©] 50 mL acetone®E FUHAE WHESE thy o3t ¢
SAtE e FHFS 450 mLe} ESRIES S0 mLE 7t
g % dichloromethane (100 mL x 2)2.2 REu]|FZ3}9]c}.
Dichloromethane 5% %-> anhydrous sodium sulfate®Z &
F3lal 40°CelA 79Fs53 § 2mL dichloromethane]
A-g3lsted cartridge AN ARSI Dichloromethane

Pesticide Vapor Pressure (mPa) Log Kow Water solubility (mg/L) MRL in grape (mg/L)
Thiacloprid 3 %107 (20°C) 1.26 185 mg/L (20°C) 1.0
Lufenuron <4 x107(25°C) 5.12 0.048 mg/L (25°C) S

*.: MRL is not established
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Table 2. HPLC conditions for thiacloprid and lufenuron analysis
Instrument HP-1100 Series with UV Detector (Agilent, California, USA)
Column Ci5 (250 x 4.6 mm, YoungJin Biochrom, Gyeonggi, South Korea)
Column temp. Thiacloprid: 40°C, lufenuron: 30°C
Injection vol. Thiacloprid: 10 pL, lufenuron: 20 pLL
Flow rate 1.0 mL/min
Mobile phase Thiacloprid: Water/Acetopitrile (70/30, v/v)
Lufenuron: Water/Acetonitrile (27/73, v/v)
Wavelength Thiacloprid: 258 nm, lufenuron: 260 nm
Retention time Thiacloprid: 9.9-10.0 min, lufenuron: 10.5-10.7 min

Table 3. Recoveries and limit of quantitation of pesticides

Pesticide Part Fortification (mg/kg) Recovery (%)* RSD** LOD*** (mg/kg)
0.1 88.1£2.6 3.0
Whole

0.5 97.1£0.7 0.7
: ) 0.1 104.3+54 5.2

Thiacloprid Pulp
0.5 101.5+4.4 43
0.1 82.7+£34 4.1

Peel
0.5 76.5+4.6 6.0

0.01
0.1 99.1£19 1.9
Whole

0.5 879+1.2 1.4
0.1 954+£2.0 2.1

Lufenuron Pulp
0.5 88.0£3.8 43
0.1 100.8 £2.7 2.7

Peel
0.5 814+£55 6.8

*Meanststandard deviation of three replicates.
**Relative standard deviation (SD/Average x 100)
***Limit of detection

SmL9} n-hexane SmLE XX OZ AREsle] EA3)sh Thiacloprid®] LOD = ﬂ% 0.01 mglkg
NH, SPE (1,000 mg, 6 mL)?ll A5 2mLE loading®t ¥ “t
n-hexane/dichloromethane (80/20, v/v) 5 mLE A-&-8lo] 4 Lufenuron®) LOD = % =0.01 mglkg

A8t o} dichloromethane 5 mLE £&A1A 74s3E3512,
AIES acetonitrile 2 mLol| A-&-3l3}ed Table 29 ZA =9 3l7& Al 7e EAAES %‘3])\7*0 e
] HPLC-UVDZE 43191t} gffhﬂ o] 5108 (A FE=)2t 50-100M) (LEE) F=2 2
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o stock solution$ AZL, o2 TY Lul2 el o Wrhswe] HE Ba) WRE(%)Z AEIAT.
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25 A=kl
HE, sl=8 H HESHA
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Fig. 1. Representative standard, recovery, and sample chromatogram of thiacloprid (A) and lufenuron (B).

(RY)= 2% >0.99% %5519}
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Table 4. Thiacloprid residues on grape by sample parts
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Residue of thiacloprid (mg/kg)

Bagging Part
0 DAT* 1 DAT 3 DAT 5 DAT 7 DAT
Whole <LOD** <LOD <LOD <LOD <LOD
Bagging Pulp <LOD <LOD <LOD <LOD <LOD
Peel <LOD <LOD <LOD <LOD <LOD
Whole 1.09£0.05 1.00 £0.02 0.82£0.04 0.61£0.04 0.47£0.02
Non-bagging Pulp 0.33£0.01 0.32£0.03 0.28 £0.03 0.23£0.04 0.18 £0.03
Peel 1.67£0.14 1.63 £0.01 1.69 £0.07 1.31+0.05 1.24 £0.06
*DAT: days after treatment
**LOD: Limit of detection (0.01 mg/kg)
Table 5. Lufenuron residues on grape by sample parts
. Residue of lufenuron (mg/kg)
Bagging Part
0 DAT* 1 DAT 3 DAT 5 DAT 7 DAT
Whole <LOD** <LOD <LOD <LOD <LOD
Bagging Pulp <LOD <LOD <LOD <LOD <LOD
Peel <LOD <LOD <LOD <LOD <LOD
Whole 0.61 £0.03 0.37£0.01 0.28 £0.02 0.21£0.01 0.16 £0.03
Non-bagging Pulp 0.08 £ 0.00 0.04 £0.00 0.04 £0.00 0.02 £0.00 <LOD
Peel 1.48 £0.04 1.29£0.01 1.15+0.05 1.03 £0.05 0.85+0.04

*DAT: days after treatment
**LOD: Limit of detection (0.01 mg/kg)

Yebith. B3 thiacolpride Ag] F

Zhell FEolME 033 mgkg 02 HEEO] GANE
7&/4%49& 7L/\5}__ ol:/\L— 1,]-]:,]-
FAIE A= thiacloprid %7 & 3Y45-E MRL (1. Omg/kg)

F e Ee 5

Mo 2 ASEE ARPIS ek,

FAE 5 lufenuron®] ZHR#-2 oHAAE] & 0L &

0d (okxﬂ AFSE B‘ 2/\]

o~=
TO

lufenuron®] ¥

AR, PR 5 AE §
B F& FE0] 1,673 1.48 mgkgl & &

o]#]3t A= thiacloprid’} F5A Alo|mz
lufenuron Bt} 274 FS5HEE0Z F5ET Ko et al
(2008)2 Lee et al. (2009)°] Aol W= thiacloprid 2
E717F Z7F 1.8 2 5.854U 2 thiaclopride]

Q] o
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o EJQ*“’H*H T
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o2 oA lufenuron ZHFHo] A3 e AdE
ERf] HIZRA Fore] diite] Zulo] EAgthe M
F(hm et al., 2002)°} frAlst A34E5 YERITHTable 5).
Lufenuron A2] § 790] 272 AR, 35 9 F7d
A 24z} 0.16, <LOD % 0.85 mgkg 52 FAA &
0ol Hlal BAIE 2 Fuo|A] 72k 2590 55% ?ng
B, 52 A F 0l Blal 5% olst <
o8 ZHAsAtHTable 5). EF & A9 *‘:Oﬂfﬂ«]
lufenuron ZH7-%F A= BIZFA FoFe 45 Foizddd
A HFAE F GAATe] AAE teolE Ao A
Zo] U} LM A2 nulo g AZH= E4S
ERA Lee et al. (2004)2] chlorothalonil 2 hexaconazole
Aot FLT Fs v

B A4 kA A Al thiaclopride 10% BAFF3HA],
lufenurone 5% A1 ZH2 2,0008] 84 5te] s S
B2 Ayolol fagXHo] F-7} thiacloprid7t 28] F2

7|7 A ez g7 vl AAolM el F kAl
o] 2019 Aol & YEhlA] 2 Ao AtEr
(Table 4, 5).

3 thiacloprid®} lufenuron®] 53 #ujo] ZFake]
FHT AR WFF o] W2 o= AEANH A HAE
3 F5A R AR F5E A4 EEste] $2sE o
AR TS Fsle] BAAER ARG, BAEE IES
TOR Zol FAIE thy A FS ot FAANEE AL
oo ngE, TAIEY A9 BHAEE AT 98T F
Al & o] AR ek
ol o3t X aHARFY 7RI Ao R ke
&K HI_|-|7=!-7|
A7ZE EHZ thiacloprid®} lufenuron®] #F7+
3]A4E Fig. 20 UebiTh FiAEe] A9 F oAl

< MNE ]"1 AETHA U]“}i AE E]Oiﬂ “ﬂfoﬂ
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Fig. 2. Dissipation curves of thiaclorpid and lufenuron in grape
whole sample.
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A Al 18, Hj 5=l 4 €] lufenuron J—i—%‘%k
A2l Al w717t 242 2.9 2 5999 HAYAT Aot o
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%9 o] 2HE 710d Ao7 FAIHATHKo et al., 2008;
Lee et al., 2009; Hassen et al., 2013).
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lufenuron 2% ZAE3HA vvte g AZFFAL, FHAFoNA thiacloprid®] FFHEHS FAIFE 0.47-1.09, FSHA &
0.18-0.33 % HIAE 1.24-1.67 mgkgl & HAIH o2 744313t Lufenurond] {32 SAIE 0.16-0.61 mgkg,
FEAE <LOD-0.08 & FIA| F 0.85-1.48 mg/kgl-E AAH 02 7H4astt).
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Molo| F4HE, X%, lufenuron, &2, thiacloprid
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