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Multiresidue analytical method of pesticides in rice by HPLC
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A simple and sensitive analytical method based on RP-HPLC with UV detector(225 nm) and mobile phases
using 0.1% phosphoric acid and acetonitrile was developed for simultaneous determination of quinclorac,
bentazone, 2,4-D, bensulfuron-methyl, dymuron, capropamide, pencycuron, ethofenprox. This method was
resulted in recovery of 78 ~ 96% with RSD 3.3 ~ 7.5%, LODs 0.12 ~ 0.84 and LOQs 0.34 ~ 1.20 mg/L.
Calibration curves were linear with  of 0.9995 ~ 0.9999.
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Fig. 1. Chemical structures of the pesticides tested in this study.

446



HPLCE A8 & T &+

pak Ciz UGI2046 mm@x150 mm)E, gL
VWD 225 nm, PDA 150~300 nmE Ztzh AE-315
o} olALe AALL BTN 01% A2HAFH
SN EUELB)S 80%(A : 0.0 min)—10%(A : 30
~40 min)—100%(B : 42~47 min)—>80%(A : 50~
55 min)9] ¥E71€71E8 1 10 m/min® #&<
2 8k A8 FYEFS 30 ul °JUTh

2.2. AoF

F¥ZF %2 quinclorac, dymuron, capropamide
ethofenproxi= Wako pure chemicalAHOsaka, Japan),
bentazone, 2,4-D, bensulfuron-methyl 2 pency-
curond Dr. Ehrenstorfer Gm -bHAHS86199 Augsburg,
Germane)Ate) AEL Zhz ARS8l L, EFEAF
HPLC ©1B% AzxA 2 FEFEW2 AMEE HCL
NaOH, 24t d, £33 UEF, gL, ofHEY
EY 2 9ahe FlukarHCH-9471, Buchs, Switzer-

land), SigmarHMilwaukee, WI, USA) 2 MerckAk
(Darmastadt, Germany)2] £453F& AH-3 AT

T o R =

23 FEgd Ax 9 AAFAY A4

Quinclorac, bentazone, 2,4-D, bensulfuron-methyl,
dymuron, capropamide, pencycuron % ethofenprox
9 2898 100 mg/LY FEE WESS ALE
alo] 348t Azt 4 THARAEEY EEE
Ag 02, 04, 08, 16, 32 mg/LY] FE& A5t
AR A4e) Aesan AFFHE TR
So) sawde gg 59 BAE BE 4¥ 3
KMoz ZAste] AHEE
% 858 Ag
5 & A8 30 g& 500 mL EASF HE
10 mg/L 559 7 34E ZFES 2 ml,
00 mL 2 olHE 150 mLE IA7IstEnt.
AP FAAREE AAAE 60
FEHIYT N EHE 98 w5 R v
mL#} IN FABIGEF 25 mLEg 718t o]
Tglo] QB 2087 WXE T WA
7] ThA] IN HCl 25 mL& 7}8ke] 583
L& 5% NaCl €9 100 mL< 7F3lsdc) o] &
ggoeHz 100 mLE 38 %31 FE9L
FAIEFo] 48 whatman NO.1 PS oA
ERAA @A F 4HTY FHARVIE F
23l o8 Wgg 2 mLE AE3 H 02 um 3
oo #vte FAAIA AELRoR P

1=
25 Az 94 FAE &4

A8 Hx o (accuracy)$} = % (precision)E
A& A5 AP met £4% 7
ZZetEOPA Flolze] WAL
M S AFHOZREH A& TR

ul
=~

i3

2
S 8
2 3

Yy o

had

]

o o d0 o

wu o 1 e

By

447

N2Z2 J48L A o] #A3E& F A
33 utEgle] do HF gy A REAR
2 BY2 R8s ZUEE =HHUT. ZETA
(limits of detection, LOD)$} 7 #F&A (limits of
quantification, LOQ)E 34§ Algl A& 10
mg/L ¥59 Z FAAE FF LA £481d 2
agrEa#L 7|22 Morrisond W (Morrison,
1980)e) whet ztzh &) Alg uhEEE Ase |

4g 7} BPEEY TR A TH

o

2234 As-Ab>3xSh,
BZEA © As-Ab>10xSb

a7)1A AsE sample signal®] I (HA), Abe
blank signal® H#(H3F), I8 Shr blank
signal(A &) o] FFHALE Yehdth

349 2 1%
3l EguFEAY Ad FF4LH #4
RP-HPLC E449) zt T4 EE HA FF

3-8 quinclorac 223 nm, bentazone 211 nm, 2,4-

D 228 nm, bensulfuron-methyl 233 nm, dymuron

227 nm, capropamide 219 nm, pencycuron 202 nm

2 ethofenprox 210 nmZE 200 nm~250 nmA}to]ol

TEA REFE E 5 AU 225 nme] A

7} B BREL quinclorac 12.74 min, bentazone

1523 min, 24-D 16.03 min, bensulfuron-methyl

17.13 min, dymuron 19.17 min, caproparnide 24.05

min® 24.17 min, pencycuron 2563 min ¥ etho-

ey

fenprox 33.83 minolA FH§le] & EEEE £ F

AT, 4 Amel BAS 7 FrgREd A3
£ 4 ¥ J)dlets HHERY PHE AL @

O) 1=

A ¥v Aoz YEstHFig. 2, Fig. 3).
A}

32. AAIA, Agx 9 U=

RP-HPLC #44d] 23] 4L quinclorac, ben-
tazone, 2,4-D, bensulfuron-methyl, dymu-ron, capro-
pamide, pencycuron ¥ ethofenprox® ZAAZA, 3
g 2 Agzo] i3t AHE Table 1o YehiL
t}. Table 1914 & & Sl=ube}h o] A@AIF (cor-
relation coefficient, 1)7} BE S 4 EEA oo
0999501802 7 TAALEEY] ARvEIY A
e WAy Frrt AFEFET HY WA 4
o] AAAAN ASE ¢ F JNT, A& B~
9696, Aol E5H XY (relative standard deviation, RSD)
¥ 33~75%, BETAE 012~0.84 ug/mL, 73 =3
A€ 034~12 ug/mLe] A& Ayt o] £ 4
Fo uho] &% quinclorac, bentazone, 2,4-D, ben-
sulfuron-methyl, dymuron, capropamide, pencycuron



= = = > A > £ = ] S
AAD- 9P 28 A5G- ANF- AL HFA-P A
VWD1 A, Wavelength=225 nm (CHOI0§18\002-0201.D)
Nomm. |
Quinclorac
100 12,735
80 4
Bensulfuron-sethyl
Bentazon 17.128 Pencycuron
60 4 15.228 Dymron 25.5;1
19,170 Eihof enprox
33.825
4-0
a0 ﬂ 16.039
Capropanide
24 .053+24,173
20
ol A L__,_A_J\_A,._}L\—J
T T u T ——T T T
o 5 10 15 20 25 30 35 mir
Fig. 2. Chromatograms of the pesticides tested in this study.
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Fig. 3. Chromatograms of the pesticides spiked in rice matrices.

Table 1. Linearity, L.ODs, LOQs, recovery and repeatability for the pesticides tested in this study

Pesticides il LODs(mg/L) LOQs(mg/L) R(%) RSD(%6)
Qunclorac 0.9998 0.12 0.34 96 33
Bentazone 0.9998 0.35 0.78 & 58
24-D 0.9998 0.43 0.83 33 43
Bensulfuron-methyl 0.9999 0.20 0.48 92 41
Dymuron 0.9997 052 0.78 32 7.3
Caproparnide 0.9995 0.84 1.20 78 5.1
Pencycuron 0.9997 0.60 0.75 87 6.1
Ethofenprox 0.9999 057 0.79 &4 5.1

®*Concentration levels between 0.2 and 3.2 mg/L
®Spiked with 10 mg/L of each pesticides(n=3)
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