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Abstract The present work was aimed to determine the pre-harvest residue limits (PHRLs) and the safety
management of commonly used pesticides namely buprofezin and penthiopyrad on oriental melon (Cucumis melon
var. makuwa). In this study, the buprofezin (diluted two thousand fold) and penthiopyrad (diluted four thousand
fold) were sprayed single time on oriental melon in the cultivation areas Sangju (site 1) and Sungju (site 2).
Oriental melon were randomly collected from the both areas at the end of 0 (2 hours after pesticides spaying), 1, 2,
3,5,7,9 and 10 days. For analysis, each samples were partitioned twice (80 and 70 mL) with dichloromethane and
purified by florisil SPE cartridge. Finally, the residual amounts of both pesticides in all samples were analyzed
using gas chromatography/nitrogen phosphorus detector (GC/NPD). In this study, the method limit of quantification
(MLOQ) for both buprofezin and penthiopyrad in oriental melon was found to be 0.01 mg kg™ and their recovery
levels were 91.1~98.6% and 90.0~104.6%, respectively. Further, the calculated biological half-life for buprofezin
and penthiopyrad in oriental melon were 3.9 and 3.5, and 3.0 and 2.7 days in site 1 and 2, respectively. The results

of this study found that the PHRLs for buprofezin and penthiopyrad were 4.24 and 2.31 mg kg™,

respectively at 10

days before harvest. Consequently, the present study suggest that the residual amounts of both pesticides will be
lower than the maximum residue limits (MRLs) when oriental melon is harvested.
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(98.2%)2] ¥F3E2 Dr. Ehrenstorfer GmbHAH Germany)l|
A FYste] ARGl o, AEE F9F buprofezin 8% <
A (R s, vlold AFAIAAEFE) B open-
thiopyrad 20% A9 A7, FEAs)E A5 5
dollA Yt ARSBIATE T 2FAl] Sttt o))
14 /342 Table 13} Zth(Clive Tomlin, 2009).

98 A3 acetone  MerckA
(Germany)ZH-E F9iste] ARS8, dichloromethane,
acetonitrile 3 ethyl acetate= Junsei ChemicalZ} Kanto
Chemical F(Japan)ol4l GRES T3t AR&3sidod,
sodium sulfate anhydrous, sodium chloride= DAE JUNG
AHKorea)o] A& ARESIATE FAIE Sl AR & flo-
risil SPE cartridge (1 gf= Phenomenex*HUSA)S] A&

TFYate] ARSIt Bgk woF AX A wiEE] FH2 9
HjE-2] B-E7|(POWER KING, FAEF7)E A9
], 25 5 53 2] Rotary vacuum evaporator (EYELA,
Japan), homogenizer (Nissei, Japan)E A8-319.2H, Agi-
lent GC 7890 (Agilent, USA)S o]-&-3te zhRag &4t
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g o]&at] ANEA FR3E7IE e A% 71RAR e A {39 2AREER 29 9] heaE o
2 ggstaxt —rﬁg skt zFete], 20149 59 1045 20149 59 204714] 1047F
AR ARSI, AT 19 A FHE 23md, A
Mz o a £ 20 NF FELS 195mO R oA 39k uj|
aof, 7h7ke] AT Alole] 1me] $ETE T AL
ANEsot T 3IATHFig. 1).
2 Aol ARE-E buprofezin (99.0%) 2 penthiopyrad
Table 1. Physicochemical properties of buprofezin and penthiopyrad
Buprofezin Penthiopyrad
o]
C /—S ,C(CHg)s — /~n-CHs
Structure CHQ,S 2 g»\gl\lj
CF
CH(CH3) CHy CHy  °
(Z)-2-tert-butylimino-3-isopropyl-5-phenyl-1,3,5-thiadi-  (RS)-N-[2-(1,3-dimethylbutyl)-3-thienyl]-1-methyl-3-
TUPAC name . ; .
azinan-4-one (trifluoromethyl)pyrazole-4-carboxamide
Mol. wt. 305.4 3594
V.p. (mPa) 4.2 x107%(20°C) 6.43 x 107 (25°C)
KowLogP 4.80 4.228
Solubility

-1 0
e 0.387 mg L™ (20°C)

7.53 mg L' (20°C)
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Fig. 1. Field design in the study area (A: Sangju, B: Sungju).

M x| H A=XFH

Zkolo] gt Aldseke] AR HALER| A (KCPA,
2012)2] SHAALE7|Fol| F3le] 348 & wjRAEE IS
AHgste] AEeiglon, Ad gk Ax 2/ 35 093
23l 0, 1, 2, 3, 5, 7, 10439 A|BE ANFH(F 1.5-2

=)

kg)th F AR NS 2 AR 2tk ¥ 54 24
a2 eusilon], AER Adsial Egsted 20
°C ofste] Wearelr Bk 5 34 Al ARSItk & A9
oA Fejel]l AEF ofAle] IARYIE B AR E1E

(Maximum Residue Limits, MRL)& Table 201 A|A|3}53t}.

A M EEHA

Buprofezin 2 penthiopyrad®] A HFsHAI= 2417171
del ALAEF, FEANEY FHF LT, 717FUE,
Hx NEF 55 elste] AEshy okfe A (1)} 2ol
A=t

(1)

1
HAHEH (ng) x X = mg kg

- Buprofezin 2 penthiopyrad®] MDL:

2 mL 1
0.1 ng x X

= 0.01 mg kg’
10 uL. 20 g me ke

Table 2. Guidelines for the safe use of pesticides and their MRLs

13m Im
L ~
N »
1im 1 Penthiopyrad Buprofezin
3
£ 04m i
Untreated control Untreated control
B

M &y

&kl EFEZAR! buprofezin (99.0%) 101.0 mg 2
penthiopyrad (98.2%) 101.8 mg2 100 mL®] acetone®l| =
o] 1,000 mg L' stock solutionS ZA|3F 3 THAEZ 34
o3 0.1, 02, 0.5, 1.0, 2.0, 3.0, 2 5.0mg L"'¢] working
solution AT 1 & 7H7F 4 #HS GC/NPDel 5
Adste] YERd chromatogram’de] peak® 2L 7|02 7
FE Akt

EH
HA
o oy

Al

el & HRsYd =Y
Z+9] 5 ZHFE buprofezin 2 penthiopyradS F%3}7]
1

3k A2 20 g9l acetonitrile 100 mLE 715}
homogenizerZ 10,000 rpmeol|A] 3%-7F via - &390t &+
£ Z acetonitriles 7ZYoIH3laL, AL 1,000 mL F
oo &4 FFF 100mL, E3H]GF 50 mLE F7IEH
% dichloromethane 80, 70 mLZ 23] Eujslsict. 2 % &
]35S sodium sulfate anhydrouss2 S3AA &4 9 7+
oF=23}3 dichloromethane 5 mLE A)-&3) st5th.

5 oFA| 2% florisil SPE cartridgedll dichloromethane 5
mLZ pre-washinggt ¥, =4 SmLE loadingdte] 2]
3, 718wl (dichloromethane : ethyl acetate =80 : 20, v/v)
4mLE ©]§3}4] buprofezin @ penthiopyradE 7} 8%
A AT} o] £ENE I EEE AXES acetone 2 mL
2 A& F, GONPDell Fste] HF A et on,
T oRAlo dist 717] ¥4 271 Table 33} 2t}

ALY MRLY Safe use guideline
Pesticide Formulation o/ Ko
(%) (mgkg™) PHI?(day) MNA®(time)  Dilution
Buprofezin N 8 1.0 3 3 2,000
Penthiopyrad EC? 20 0.5 2 3 4,000

YA.L: Active ingredient
®MRL: Maximum residue limit
9PHI: Pre-harvest interval

Y9MNA: Maximum number of application
9SC: Suspension concentrate
YEC: Emulsifiable concentrate
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Table 3. GC/NPD operating conditions for the analysis of buprofezin and penthiopyrad in Cucumis melon var. makuwa

Instrument Agilent GC 7890 (Agilent, USA)
Detector Nitrogen Phosphorus Detector (NPD)
Column DB-5(30 m x 0.25 mm L.D. x 0.25 pm)

Column oven

Temperature Injection port
Detector block
N, flow
Gas flow rate H, flow
Air flow
Injection volume 1.0 pL (splitless mode)
o Buprofezin
Retention time .
Penthiopyrad

100°C — increased at 10°C min.™ to 280°C (3 min. hold)
260°C
300°C
5.0 mL min.™
3.0 mL min.™

60 mL min.™

15.96 min.
11.60 min.

el 3 358 Y

A O] A S Adar] flste] FAE ] AR
20 goll €Y 1mg kg' 2mL, 10mg kg 1 mLE ZHz}
0.1 mg kg '(GEAA A1) 109H), 0.5 mg kg™ 414 &3
Aol 500H) o2 g e] Thetal, L sl Eete]

ZF RS &, 4710 BAAEE st daees

-

30
A}

o] AREA F AP RS EEAFIS
AHgSle] AbESIRlom, B W) R A ok
2551871 F(PHRLYE 2 F2]RFtdA oA Algshs 2
T4 AR SRS HPES ol§sle] BEnt

o

ANE7IZZ 7|4 Z=HD &elo &
20149 59 1095E 20143 59 20471 A @77+
FAREL 1, 2 A el Favle Esle 47 263~

of

80
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o o
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Huminity (%)
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Temperature (C)
w
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W Temperature ('C) =+ Huminity (%)

Fig. 2. Climatic condition during cultivation period (A: Sangju,

38.8°C, 26.1~39.3°Collom, HdHEe W= 344~
69.3%, 30.1~73.4%°]AH(Instrument: Kestrel 4500 NV,
Nielsen-Kellerma, USA)(Fig. 2). F Al tjst 7|4z
o] Apol= A akom, AJFHA AE F AIFEA 1, 2
AA 8 gk Fhele] WAl Wel= 7247 158.2~302.1 g,
266~402.3 g1 ATHFig. 3).
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Fig. 3. Rate of gain of Cucumis melon var. makuwa during
cultivation period.
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B: Sungju).
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Table 4. A linear equation of calibration curve for the quantifi-
cation of the pesticide residues in Cucumis melon var. makuwa

Pesticide Linear equation R?
Buprofezin y=71.449x + 0.5371 0.9999
Penthiopyrad y=164.73x +2.1585 0.9970
EMIEEA | &8
Z+9] % buprofezin 2 penthiopyrad®] 44 #FHAI=
0.01 mg kg'°]%] OUﬂ Buprofezin®] 3]5&2 91.1~98.6%,

penthiopyrad®] 73-% 90.0~104.6%% F <A 25 2)Zo]oF
FePAA o] SR B4 3]5& M 70~120%, Ho Al
10% ol 9] 715 9HE3Ath(Table 5). %471 &4 el
9|8t buprofezin 2 penthiopyrad®] ™WF5 A7 7zt
15.96, 11.60 min.2]2™, GC/NPDE #2413+ A& k7] €]

A, 3aE @ A fixH ARvEIHS Fig 4
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Table 5. Recovery rate and MLOQ for buprofezin and
penthiopyrad in Cucumis melon var. makuwa

.. Fortification =~ Recovery + SD MLOQ
Pesticide (mgkg") (%, average + SD) -
’ - (mgkg™)
. 0.1 98.1 £0.6
Buprofezin 0.01
0.5 94.0+2.6
N 0.1 91.7+2.4 ool
entiopyra 0.5 1033 +2.1 '
Mol MitEhl & BRY B0l ME 4B B
zhe] AAFAA 5 buprofezin 2 penthiopyradE SFIARE-

71&0 38l )\]suxy 1, 20 24z} 13] 715 gzs}oq

AApE 786k 2] F buprofezin 2 penthiopyrad®] 7

3o EHE 254 “Ju 71& 4+=319t}. Buprofezin 7]
T A Al ARAER 19149 27] F%E 031 mg kg

WJJL—XOL O™, pen-

HAx

2014¢] 27] FEE 0.17 mg kg '°I%
thiopyrad®] 73-¢- Al 4 1914 0.13 mg kg, AFES 2

oA 0.18 mg kg 0.2 AR AT 2] AFF Hol7t
A= AL AT 4 AATKFig. 4). F<] 5 buprofezin %
penthiopyrad®] 7S k4] A% T Az} 2] ule}
HAaeh= 73&% UeRH oW, 7 oFAle] AJFEA 7He
= Sl ARE el tigk F Ale] MRL

13

Fig. 4. Chromatogram of buprofezin (A: control, B: standard 5 mg kg™, C: recovery 0.5 mg kg™") and penthiopyrad (D: control, E:

standard 5 mg kg™, F: recovery 0.5 mg kg™).
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(buprofezin: 1.0 mg kg™, penthiopyrad: 0.5 mg kg™) ©]3}
o] e UEleh

Kim 5(1992)¢] 1ol Wh=2w Auf 7|7k 5 Axe 5oF
o] AR L wokxlx| o] B - 3}8A B4, 29 Auz
AER-2A, =2 ) B IR ARE, F, AT
F 550l el waf e adHE S & 5 UM Al
Ageit Ay B 2400 ofsf S F
o] ASEA B AP F g A7 e Al 9
3 A T w2 o] MFE JYS e A
AATE B AT Al Ao PHAREAIR S

2,
off
o
N

T 33717
AEFEE FHolA] Qo) B AoMs 18] Ax Fof
FHolng vwg 27| w27t v U Zlo 2 dAgE)

A F | FERPAA A AT R AR 3AEA
AR EE T8l A AN ER] 7F 1 e R 3
A2E et A3, buprofezin®] 749 AEET 1004
y=0.2678¢""(R*=0.9764), A& ZJ 200141 y=0.163¢

0198 (R2=(.9781)°]1%12™, penthiopyrad®] 74-$- 7—}7—} y=
0.1437¢*%*(R?=0.9210), y=0.143¢7"** (R2= 0.9370)°1%1
tH(Fig. 5). ©] 49l 9J3ll 4+=% buprofezin ¥ penthiopyrad
o] WA F e W7e AR 1914 399,

AlFxA 20014 3.5 ©]%12H, penthiopyrad®] - 27}
3.0, 2.79 & Yept

=) o
2w
o W 5

Residual amounts (mg ke'!)
o
i

SRR

= =
o 2
[
*
*

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

#Sangju [ Sungju

A

N

l rﬁ m[o

Hwang 5-(2012)°] X33k AAAA 78715 A é
gk A AEl 2o] F AFA] Amisulbrom®] FHFE4
T W17 71 13] A A 3.6, 23 "e‘
2442 2 AT A} fANE F2 v71E B ole
Bol} 0o, olEuat P Mgl ARE BES olFr]
ol go} Aeks AT HHo] el e Be) 54
3 TR o] el e $AES A e pe A
FA=2 de Zloz HAotHAn, 9 buprofezin 2 pen-
thiopyrad®] 7158 A3 Al &2 WH7]E eI Q24 <F
A FAkme] A7t 7R, fAAE F &2 712

of Fgo] 7ks & Z o= AlEHET

YAUEHA HFHEIIE HE

A 7518712 (PHRLYS 5 Al 5ok 2R
o] MRLE #4314 ¥EF sh= 7 d 473
FogA, A Felo] dAE JRFE ol&sid
buprofezin ¥ penthiopyrad®] §2htA] =k '54%71%% A
=3ttt #Hejolx 9] Buprofezin®] MRLZ 1.0 mg kg'©]
2™, penthiopyrad®] 73 0.5 mg kg2 buprofezinE]
T3 104 A ANEA JFRIEIIES AFEL 1914
424 mg kg, AIFHEA 2014 5.15mg kg'el%Ath. Pen-
thiopyrad®] < 104 A LA 7S E71ES AlEE

Fo16
Eous
2012
Z o1 &
£ 008
g 0.06 “
2 0.04 o
& 002

0

0 1 2 3 4 5 6 7 8 9 10

Days after application (Day)

#Sangju ¥ Sungju

B

Fig. 5. Dissipation curves of buprofezin (A) and penthiopyrad (B) in Cucumis melon var. makuwa during cultivation period.
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Fig. 6. Recommended PHRL of buprofezin (A) and penthiopyrad (B) in Cucumis melon var. makuwa during cultivation period.
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A 19141 231 mg kgf1 AEEA 2014 3.10 mg kg'= 1
Ebtt}. Buprofezin 2 penthiopyrad®] 43 109 A 273
o] Z}7} 424 mg kg'!, 2.31 mg kg' ©3I= e 8
Al 2ol #HelolA 9] buprofezin®] MRL2! 1.0 mg kg™,
penthiopyrad®] MRLS! 0.5 mg kg™ 4% ©]at2 ZHFa 7
o2 AZHthFig 6). ¥ ATE Fote] AEA A
MRLE 2743 71Fs40] I s 458 WXl
dHe FAES AN YE dHE Y VIEAER 8

89 oz B,

Ahtel 2

2 AL 52T ATARIEHAIRE: PI00921905)
2 A FoJoREA oA Ale)gt 20139 AARHA] FaHE
T % WFRETIE AR AT Al ofs) o]
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2 o & Ay AN el tisled buprofezin B penthlopyrad-J AP FoF ZRF PaFolE Fofsle,
AV FabEo] ebddeld] &85} AF =331t} Buprofezin 2 penthiopyrad /\]'@%ﬁ S oFAALE 7] £

st 247t 2,000, 4,0000H 4*%# T ARDEA 1, 2 AGOE tpro] AEgh &, X A7 5 09AE &t 0, 1,
2,3, 5,7, 1042} A|8S AFH 3Tt 23 3 /\]E‘C F Ao BE dlchloromethane 80, 70 mLZ 23] Euj| 0}
Ao, florisil SPE caﬂridg% AREsl] AAISIER, GC/NPDE olgste] H3E H4Is19th. Buprofezin 2
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