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Analysis of Pesticide Residues in Rice Straw for Livestock Feed
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Abstract This study was conducted for the establishment of the analytical method of pesticide residues in
rice straw for 9 pesticides; etofenprox, tricyclazole, diazinon, edifenphos, propiconazole, carbaryl, carbofuran,
3-hydroxy carbofuran and 3-keto carbofuran and for the monitoring of these pesticides in rice straw for
livestock feed in Korea. These pesticides were classified into 4 groups according to analytical instrument
condition. Group 1 (HPLC-UVD1) included tricyclazole and etofenprox while group 2 (HPLC-UVD?2) included
propiconazole and edifenphos. Group 3 (HPLC-FLD) included carbaryl, carbofuran, 3-hydroxy carbofuran and
3-keto carbofuran. Group 4 (GC-NPD) included Diazinon. The dried rice straw samples were extracted with
acetone and purified by liquid-liquid partition and solid phase extraction (SPE): Combination of Florisil SPE
and amino-propyl SPE was used for group 1 and group 2, amino-propyl SPE for group 3, and Florisil SPE
was for group 4. Recovery was in the ranged 70~110% and the limits of quantitation (LOQ) were lower than
the half of maximum residue limits. Therefore this method was proved to be efficient for monitoring of these
pesticides residue in rice straw. A total of 18 rice straw samples from 6 provinces in Korea in 2010 were
analyzed using established method and, only 3-keto carbofuran was detected in one sample at concentration

of 0.04 mg/kg.
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Table 1. Sampling site of rice straw for the analysis of
pesticide residues

Sample Province Location

No.

1 Gyenggi do(5) Janghowon, Icheon

2 Janghowon, Icheon

3 Yangseong myeon, Anseong
4 Bibong myeon, Hwaseong
5 Mado myeon, Hwaseong

6 Gyeongsangbuk do(3) Oeseo myeon, Sangju

7 Jukjeon dong, Sangju

8 Daehang myeon, Gimcheon
9  Gyeongsangnam do(3) Buk myeon, Changwon

10 Daesan myeon, Changwon
11 Munsan eup, Jinju

12 Jeollabuk do(4) Gongdeok myeon, Gimje
13 Yongji myeon, Gimje

14 Songhak dong, Iksan

15 Osan myeon, Iksan

16 Jeollanam do(2) =~ Bonghwang myeon, Naju

17 Sangpo myeon, Naju
18  Chungcheongnam do(1) Oga myeon, Yesan

Zoh - 2o - S - Ol

etofenprox, tricyclazole, edifenphos, propiconazole, diazinon,
carbaryl, carbofuran 7 2 carbofuran®] AREZ 3-hydroxy
carbofuran, 3-keto carbofurang X33t} 9502 HA 3}
Stk 9%9] Boke BA b5e 7171270 Wt 4fel
group_i pro] #4199 =d, HPLC-UVDZ #4¢] 7Fs
St 5k Z tricyclazoled} etofenproxZ group 122 3}l
propiconazole?} edifenphosE group 2, HPLC-FLDZ #4
o] E|& carbaryl, carbofuran, 3-hydroxy carbofuran, 3-keto
carbofurane group 322 31912 ™, GC-NPDZ #4]0] &
+ diazinonS group 4% ko] 4131 T)

NER e
skt s A% #FEZ oA etofenprox,
tricyclazole, edifenphos, proplconazole diazinon, carbaryl,

carbofurane Dr. Ehrenstorferrl2] A|%-2 AFS-313 3-hydroxy
carbofuran, 3-keto carbofurane Chem service A AES
ARSBIITE AT woke] E2]318Hd 5432 Table 29}
7“:} F= 2 AR ALEE Bl AReF £4E

S Ao, 7B A9k analytical grade ©1/d-S AR8-3t
%Atk SPE-NH, cartridge(l g, 6 mL)2} SPE-Florisil cartridge
(1g, 6 mLy= VarianAF25E FYsto] ARS8l A8 A
AE)E 8 72 7](homogenizery= Nissei AM-7(NIHON
SEIKI KAISHA LTD, Japan)$ AH&-3litt.

Y 25 BT sUd o R HY F AREGS FE
}Oj‘jr v Az WA 5 g8 AYs] gol #2717 B
3 of7le] B 25mLE 9] 307 WA 7]l
acetone 70 mLE ¥ $ #Z7]E 12,000 rpmolA] 5%-7F
A3} a3ith ol AFAL 2 sle Feuar|E
st 500 mL F5EekAe] woldnh A7 Ho

AE #A71F ] TA acetone 70 mLE 2§ 5E7F 42
s} st o]& tA] gt st} A7) o3 §Hl &
40°C o]atellA] acetonee] B Fopdt wj7hA] F53ict.

T2 3 ARE 1L E92u)7)2 £7]3 dichloromethane
60 mL, HASHEFNaCl) 1 g& 7Fst & 587 A5 2
I3t ol $ds] EEd wrkA ZAgk & ol F<]
dichloromethaneS FFIAVEFS EH3AA =52
o] Wt ‘3}/\] HJolle 489 =9 dichloromethane
60mLE 7tk & 5%7F AH3lA XEste] dichloromethane
< 4719 FEEekiTo] Wit} o]9E 40°C ofslellA 7t
E5 st AN & ZHFES dichloromethane 4 mLe]l

o

Group 12| HX|
SPE-NH, cartridge(1 g, 6 mL) ¢}l SPE-Florisil cartridge
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Table 2. Physico-chemical properties of etofenprox, tricyclazole, diazinon, edifenfos, propiconazole, carbaryl, carbofuran, 3-hydroxy
carbofuran and 3-keto carbofuran

Molecular Solubility

Pesticide Class weight K,y logP in water Structure
HéC o®/°©
Ha
. 6.9 22.5 ng/L
Etofenprox Pyrethroid 376.488 (20°C) (25°C)
O._CHy
142 0.596 g/L 5
. . . . . s=N
Tricyclazole Triazolobenzothiazole 189.2 (20°C) (20°C) \l N — 4
Ha
/O
HC - S
iazi 60 mg/L o
Diazinon Organophosphate 304.35 3.30 (20°C) fN CHs
oG N7 >y CHs
CHs
. . 3.83 56 mg/L Q
Edifenphos Phosphorothiolate 310.37 o o S—P-S
P P (20°C) (20°C) HCo @
H3C 5"\\
N
. . o 100 mg/L o\
Propiconazole Triazole 3422 3.72 (25°C) (20°C)
O
Cl ¢]
Ji§
HsC
120 mg/L SNTTO
Carbaryl Carbamate 201.2 1.85 (20°C) O
@8”3
CH
Carbofuran Carbamate 221.3 1.52 (20°C) 320 r?g/L H ° ’
(20°C) N__O
HaC™
o]
OH
CH3
3-Hydroxy carbofuran ~Carbamate 237.25 - - " g CHa
Hoo Ny ©
o]
O
CH3
3-Keto carbofuran Carbamate 235.24 - - 9y o CHs
Hoe Ny ©
O

(1g, 6mL)E A0 AZAsle] AAst=d F /e 71E ujol] 2o 9= Aol A 1% methanol $H dichloromethane
A7} A= Jorng FIERA7} x| FEF o §mLE &&3lo] Y Al FHTHEE 1, etofenprox).
3 siict. 943 7E-| A m2] dichloromethane £Zo] 2 95| SPE-NH, cartridge(1 g, 6 mL)yS A
S5mLE F8 3lA &EA1A WHRH T} o]ojA] dichlorom- Astal Foll= SPE-Florisil cartridge(1 g, 6 mL)oll 4%
ethane 4 mLol] =<1 &S SPE-NH, cartridge(l g, 6 mL) 7 methanol S dichloromethane 1 mLE £&A)1A Wgx
ol ¥ 58 S|4 & A7 SPE-Florisil cartridge(l g, 4% methanol 3 dichloromethane 6 mLE &EA|A A
6 mL)YE F2st A& Al vl i) FtEEA| 7} & Foll WTHIR-2]2, tricyclazole). #3813} £3]290] &&o2
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400139] 24z FoA FAVFE
acetonitrile 1 mLo] =] YdAFgo =z

Group 22| |

Group 13} PF7EX2 SPE-NH, cartridge(1 g, 6 mL) ©}
2ol SPE-Florisil cartridge(1 g, 6 mL)S $14:08 HAZAs}o]
A5t A4e 7FEZA] 9] w|g] dichloromethane 5 mL
£ FY slollA £2A1A WA ©]ojA] dichloromethane
mLoll %<1 98 SPE-NH, cartridge(1 g, 6 mL) Aol 2
<9 sltollA 8&A1A SPE-Florisil cartridge(1 g, 6 mL)
S A AJF e Wkt tA] FHE A 7L Gufe]
o el dichloromethane 7 mLE £&3l9 &
Al F3 . §&°] ¥ SPE-NH, cartridge(1 g,
6mLYS AIASIAL Holli= SPE-Florisil cartridge(l g, 6
mL)* 1% methanol 3+ dichloromethane 9 mLE £3A|
A FY AP Ak 8F9L 40°C ol sz
oM A7|RE &9E I B $ acetonitrile 1 mL
o o] YFFOZ ¢ F WEHQ HE|(PTFE 045 pm)=
o zste] AlPEH 0= B3]

N

oo ol

%2,

LTSRN T TR

Group 32| HH|

u]2] SPE-NH, cartridge(1 g, 6 mL)°ll dichloromethane
SmLE 28 slolA £3A17 M ©]o1X 1% methanol
Sk dichloromethane 4 mLol| =<1 912 SPE-NH, cartridge
(1g, 6 mL) gl B3 58 slo|x] §2A|AH A|g ol vt
ATt ZHEZA7L Gujol] Aol = ZdEielA] 1% methanol
k% dichloromethane 9 mLE £5&3le] 5Y Algdo] &
SIATE S22 40°C olte] ez FoIN V7=
LS I Byl & acetonitrile 1 mLol| o Ao 7
3 & wibgel DE|(PTFE 0.45 pm)E o sle] A1E-gd
o= et

Group 42| HH|
SPE-Florisil cartridge(1 g, 6 mL)?l| n-hexane 5 mLE %

g afollA 8EA1AH WRTE ©]oJA n-hexane 5 mLell =<1
H-S SPE-Florisil cartridge(1 g, 6 mL) “3etol] Wi 59 3
X EEAIA HAATH FHEZA7L Guljol] o] = AdH
oA 20% acetone 3H n-hexane 5 mLE |35t AP
o wokth §EML2 40°C olate] g2 FollA dav]
F2 g5 g8 Bl 3 n-hexane 1 mLol| o] AJg89
o= st

717184

Group 19] etofenprox % tricyclazoles} Group 29
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Table 3. HPLC-UVD condition for the analysis of etofenprox
and tricyclazole in rice straw

Condition
Eclipse XDB-C g (4.6 x 250 mm, 5 pm)

Parameter

Column

Injection volume 10 pL

Flow Rate 1.0 mL/min
Detector UV detector
(Etofenprox 210 nm, Tricyclazole 214 nm)
. Etofenprox: Acetonitril/water(90/10, v/v)
Mobile phase Tricyclazole: Acetonitril/water(25/75, v/v)
Retention time Etofenprox 8.4 min, Tricyclazole 9.3 min

Table 4. HPLC-UVD condition for the analysis of
propiconazole and edifenphos in rice straw

Condition
Eclipse XDB-Cg(4.6 x 250 mm, 5 pum)
Injection volume 10 puL
1.0 mL/min
UV detector (210 nm)
Acetonitril/water(50/50, v/v)

Parameter

Column

Flow rate
Detector
Mobile phase

Retention time  Propiconazole 20.4 min, Edifenphos 22.2min

Table 5. HPLC-FLD condition for the analysis of carbaryl,
carbofuran, 3-hydroxy carbofuran, 3-keto carbofuran in rice
straw

Parameter Condition
Column Eclipse XDB-C 4(4.6x250 mm, 5 pm)
Injection 10 uL
volume
Flow Rate 1.0 mL/min
Detector Fluorescence detector(Ex. 455 nm, Em. 340 nm)
Mobile Acetonitril/water(50/50, v/v)
phase
Post column Reactor temperature : 100°C
reactor Reactor volume : 0.5 mL

Flow rate: NaOH 0.4 mL/min, OPA 0.4 mL/min

Retention Carbaryl 6.2 min, Carbofurar_l 5.7 min,
time 3-Hydroxy carbofuran 3.5 min,

3-Keto carbofuran 4.5 min

propiconazole 2 edifenphos= HPLC-UVDZ #4313t}
Group 39] carbaryl, carbofuran, 3-hydroxy carbofuran, 3-
keto carbofuran Post-column derivatization system©.=
%43 3 ¥ HPLC-FLDE 48193 Group 49
diazinon> GLC-NPDZ #Asiitt. 23¥ 24272
Table 3, Table 4, Table 5, Table 62} Z<3)T}.
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Table 6. GC-NPD condition for the analysis of diazinon in rice
straw

Parameter Condition
Instrument
Column DB-17(0.25 mm i.d. x 30 m, 0.25 pm)
Injection volume 1 pL(splitless)
Detector NPD
Injector: 270°C
Temperature Colun(l)n oven: 80°C(2Omin) .
— 20°C/min — 280°C(18min)
Detector: 280°C
Flow rate N, 1.3 mL/min, H, 3 mL/min, Air 60 mL/min
Retentiontime ~ 10.3 min
EMY 4B
# Aol ST BAYS FFa7] Sl5t] o] 4
A e AR etofenprox= 0.2, 2.0, 20 mgke,

tricyclazoleZ 0.1, 1.0 10 mg/kg, propiconzole3} edifenphos
0.2, 2.0, 20 mg/kg, carbofuran, 3-keto carbofuran,
carbofuran, carbaryl> 0.04, 0.4, 2.0mg/kg, diazinon

p

R

0.05, 1.0, 10 mgkgl & 247} 35328 Foks Hrleli 3
& @
. a
g \w/ :
| :
/ \»/MJV 3

e D

#] {20.4 € Propiconazole

[>222 € Edifenphos

!

Bl
13

l
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Sg RS IEoR ANSLT. BAAT B} 84
&3 A EFHAKRSD, relative standard deviation)E -
393 EUS| 7ho]=@}e](SANCO/10684/2009 document)]
w2} A 71E0] Y (E] S 70~120%, RSD: 20%
olghele 7 ¥ H7bsEs AF(LOQ, limit of
quantitation)2. 3} T},

R
S|T8 ¥ HESHA
3198 ZAI= Table 78 Z23k=H| 3-keto-carbofuran®]

0.04 mg/kgoll Al 724%= 7PF SQEAL, edifenphos7} 0.2
mg/kg°ﬂ/\1 1104%2 7§ =A Yebsch doisast
= 1.4~5.6% ol Aeh. A2 FH4 193] (CAC, Codex
Alimentarius Commission)2] 348 % #2493} &84 ¢
ﬂa}*zol 0.01 mg/kg 27 0.1 mg/kg ©l5tY 3¢ 3)
& EH9AE 70~120%01H FHETZHAR= 20% ©l3t
O]J_ FHEV‘ZO] 0.1 mgkg 23 1.0 mgkg °13td 735 3
& E&HAT 70~110%°1™ FHEFZHA= 15% ©l3t
Oll ﬂﬂ*%l 1.0 mgkes 2343 49 358 4H
e 70~110%1™ FHETZHAE 10% ©]3to|th(CAC,

\_

(b)

93 € Triydlazole

e g

V‘\WJMM\N ‘

(d)

4483 € 3-Keto-Carbofuran

1% € 3-0H-carbofuran

10.3 € Diazinon

|

J “ Wuh ‘,IJ\g,\Ll_m»\ ! U«N‘L‘UA.J

Fig. 1. Chromatograms of recovery test for the LOQ levels (a) etofenprox(HPLC-UVD, 0.2 mg/kg), (b) tricyclazole(HPLC-UVD,
0.1 mg/kg), (c) propiconazole and edifenphos(HPLC-UVD, 0.2 mg/kg), (d) 3-hydroxy carbofuran, 3-keto carbofuran, carbofuran and
carbaryl(HPLC-FLD, 0.04 mg/kg), (e) diazinon(GC-NPD, 0.05 mg/kg).
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Table 7. Recoveries and LOQs of the analytical method
Pesticide spiked level Recovery(%) RSD LOQ MRLs
(mg/kg) A B C Ave.+SD (%) (mg/kg)  (mghkg)
0.2 100.4 93.9 94.8 96.4+3.5 3.7
Etofenprox 2.0 99.8 90.3 95.1 95.0+4.8 5.0 0.2 20
20 92.0 88.3 88.8 89.7+2.0 22
0.1 77.3 74.3 824 78.0£4.1 5.3
Tricyclazole 1.0 84.2 77.0 80.5 80.6+3.6 4.5 0.1 15
10 78.5 79.9 81.0 79.8+1.3 1.6
0.2 106.8 107.6 96.9 103.8+ 6.0 5.7
Propiconazole 2.0 84.6 86.9 84.8 854+13 1.5 0.2 18
20 85.4 78.8 79.3 81.2+£3.7 45
0.2 112.0 112.2 107.2 1104+2.8 2.6
Edifenphos 2.0 80.1 82.3 80.8 8l.1+1.1 14 0.2 10
20 87.2 79.6 82.7 83.1+3.8 4.6
0.04 81.7 84.6 85.5 83.9+2.0 24
Carbofuran 0.4 82.6 86.6 85.0 84.7+2.0 24 0.04 1
2.0 90.1 87.0 92.0 89.7+25 2.8
0.04 106.3 111.4 104.8 107.5+3.5 32
3-Hydroxy carbofuran 0.4 81.5 86.0 85.8 84.5+£25 3.0 0.04 -
2.0 91.9 83.2 86.5 87.2+4.4 5.0
0.04 71.8 73.8 71.8 724+1.1 1.6
3-Keto carbofuran 0.4 75.9 75.6 79.8 77.1+2.4 3.0 0.04 -
2.0 96.5 93.2 98.7 96.2+£2.8 29
0.04 90.8 97.1 90.2 91.7£2.1 4.1
Carbaryl 0.4 85.6 88.5 88.0 874+ 1.6 1.8 0.04 60
2.0 89.0 89.1 90.1 89.3+0.5 0.7
0.05 89.7 100.0 93.1 943+52 5.6
Diazinon 1 90.7 92.4 88.7 90.6+1.9 2.0 0.05 10
10 82.7 88.6 873 86.2+3.1 3.6

2003) 2 B2 B Ao BAHL BE Fo| BRE 5

oA 3&3 A EEUA} ol FAXFFA993]9] 7]
F2 sk, LW FFWALOQE EUS) 7ol
2}21 (SANCO/10684/2009 document)?l] W} ZHF2A1 7]
Zeo] W398 70~120%, RSD: 20%°]3hHE & 7Fd &
2 H7Fs=R X743l etofenprox 0.2 mg/kg, tricyclazole
0.1 mg/kg, edifenphos 0.2 mg/kg, propiconazole 0.2 mg/kg,
carbaryl 0.04 mg/kg, carbofuran 0.04 mg/kg, 3-hydroxy
carbofuran 0.04 mg/kg, 3-keto carbofuran 0.04 mg/kg,
diazinon 0.05 mgkel 2 AA3A= ol FAXEFA4
e g =ielld Aske 71E RelgIEe] 12
= 0.05 mg/kg olate] FEFAA = Faint. zzte] 4
FIA FEollx 9] g APl e i ARAE
I Fig. 13} 29k BE AIRAA A0l Wl 7} B

>
ki
Hu
X
mﬁ

67 = ‘ﬂo}‘)ﬂ"i A 18199 HZ-e #43t A3 Table
89} ZI9UT}. etofenprox, tricyclazole, diazinon, edifenphos,
propiconazole, carbaryl, carbofuran, 3-hydroxy carbofuran
T RS BE ABoA BEEA mRkoldTt. 3-keto
carbofuranS A|ZHE 1234 0.04 mgkg AEHJH
21 (1)9] WHOeZ carbofuran® 2 3HFs1H 0.03 mg/kgl 2
H3Z F carbofuran®] 7H731-8320 1.0 mg/keell Flv|st &

Folgieh.

Carbofurandml  3_Keto carbofuran ~ 221-3(Carbofuran®] +-2}-)
= X
At FHmghe) — o] AT FHmegke) ~ 2532(Carbofuran®) 27 %)

M
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Table 8. Amount of the pesticide residues(mg/kg) in rice straw
Sample number Etofenprox Tricyclazole Propiconazole Edifenphos Diazinon
1 <02 <0.1 <02 <02 <0.05
2 <02 <0.1 <02 <02 <0.05
3 <02 <0.1 <02 <02 <0.05
4 <02 <0.1 <02 <02 <0.05
5 <02 <0.1 <02 <02 <0.05
6 <02 <0.1 <02 <02 <0.05
7 <02 <0.1 <02 <02 <0.05
8 <02 <0.1 <02 <02 <0.05
9 <02 <0.1 <02 <02 <0.05
10 <02 <0.1 <02 <02 <0.05
11 <02 <0.1 <02 <02 <0.05
12 <02 <0.1 <02 <02 <0.05
13 <02 <0.1 <02 <02 <0.05
14 <02 <0.1 <02 <02 <0.05
15 <02 <0.1 <02 <02 <0.05
16 <02 <0.1 <02 <02 <0.05
17 <02 <0.1 <02 <02 <0.05
18 <02 <0.1 <02 <02 <0.05
MRLs 20 15 18 10 10
Table 8. Continued
Sample number Carbaryl Carbofuran 3-hydroxy carbofuran 3-keto carbofuran

1 <0.04 <0.04 <0.04 <0.04

2 <0.04 <0.04 <0.04 <0.04

3 <0.04 <0.04 <0.04 <0.04

4 <0.04 <0.04 <0.04 <0.04

5 <0.04 <0.04 <0.04 <0.04

6 <0.04 <0.04 <0.04 <0.04

7 <0.04 <0.04 <0.04 <0.04

8 <0.04 <0.04 <0.04 <0.04

9 <0.04 <0.04 <0.04 <0.04

10 <0.04 <0.04 <0.04 <0.04

11 <0.04 <0.04 <0.04 <0.04

12 <0.04 <0.04 <0.04 <0.04

13 <0.04 <0.04 <0.04 <0.04

14 <0.04 <0.04 <0.04 <0.04

15 <0.04 <0.04 <0.04 <0.04

16 <0.04 <0.04 <0.04 <0.04

17 <0.04 <0.04 <0.04 <0.04

18 <0.04 <0.04 <0.04 <0.04
MRLs 60 1 - -

AR T fFYsAl HEE 3-keto  carbofuran hydroxy carbofurans} 3-keto carbofuran® 2 ul T

carbofuran®] AHEZ 2 carbofuran®] 24| 2 454 3-

phenol FE|Z 7}FE3E T} 3-ketocarbofurans 713
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o Botgalm A &0 WA FalEhRoberts et al.,
1999).

Lee and Kyung, 1989 +=EYI HE dido=z
carbofuran?t IAHEAES #A43H A3} B F9 diAL
&L 3-keto carbofuran phenol®] 3L, B T F tIAHES 3-
hydroxy carbofuran®|Thal B3} TH

Johnson and Lavy, 1995 BIAl8] =l carbofurang 4+
Z3HL 289§ EYY =28 A E carbofuran
BT} BolA BT AEERA] 3T 3-ketocarbofuranS E
F A AR 6%l AZEJL EolXe HEHA &%
S 3-hydroxy carbofurane E¥Z 7%, =M= 2% &
T7t A& oA AEEA

= HA F 25 BUHES Lee 5(1993)°] A=
AA 21X 9] WA 7338l GLCE o83 v
© = BPMC, butachlor, carbaryl, carbofuran, chlorpyrifos,
diazinon, fenitrothion, IBP, phenthoate, pirimihpos-methyl
T 1059 Fofol| tiste] FAbste] Hagh Art it
Fenitrothion®] 884 0.01~0.05 mgkg F22 HEH
%3, phenthoate”} 2814 0.4 mg/kgs} 0.17 mg/kg, IBP7}
158014 0.01~02 mgkg T2 HAZE=UT}. Butachlor,
carbaryl, carbofuran, chlorpyrifos, diazinon, pirimihpos-
methyl= & AlSA A& vt g HEHo] £ o
Tl E-293} carbayl, carbofuran, diazinon®] #2172 3}<}
Y3t
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tricyclazole, diazinon, edifenphos, propiconazole, carbaryl, carbofuran 7%} carbofuran®] THIAHEZ 3-hydroxy
carbofuran, 3-keto carbofuran 2%-2 ¥38lsle] 94E o] B F 27 TUHHE 98 EAHS /st = 1971
A0 RS 24T 959 sokS 4 7hs g 717120 wet 4719 2502 vro] w45kl=t], HPLC-
UVDZ #4o] 7}53t 59 5 tricyclazole?} etofenproxs 3 WA 172 23}3L, propiconazole} edifenphosE F
WA 2502 31 th HPLC-FLDZ #4]9] == carbaryl, carbofuran, 3-hydroxy carbofuran, 3-keto carbofurans
Al WA 2Fe 7 3192, GC-NPDE #40] H& diazinond Y] #A) 2502 slo] E43519th A8 F&314
2 Azd YRS acetoneZ FZE3}T dichloromethane® 2 EHjsh= HPE o2 AAI5IM o A4S 3 HA)|
I T A 2 SRYAY oIR8 JLERAE o]F o R dAAste] AAlEt Al WAl 52 o]
w2y FFEAR AAEIG, vl MR 152 S2A 7IEARE FASTh BE ] FHele e
87159 125 olskaL, BHel s 233 3FeAIE A BT 70~110%E V53 on® Bd ARe
oF BUEIHS 93t #AHOZ Ak Ao Yelth 2010 g=1 6290l AFAS HA 18189 ARsdkes &
A5t A3} 14914 carbofuran®] tAFEE Q] 3-keto carbofuran®] g 3sHAl 721 0.04 mg/kg HE =™ 2 Hhof

etofenprox, tricyclazole, diazinon, edifenphos, propiconazole, carbaryl 5 6’342 EE A|ROA] =FsHA w|qto]






