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Abstract were found to have decreased by 69.2-76.5%. Processing
factors of etofenprox were 2.6-3.0 for the one-time spraying
BACKGROUND: This study was carried out to determine and 2.5-3.0 for the two-time spraying and those of

characteristics of residual pesticides in time-dependent fenitrothion were found to be 1.5-22 for the one-time
manner and calculate half-lives of the residual pesticides in spraying and 1.6-2.0 for the two-time spraying. First
fresh and dried Chinese matrimony vine. In addition, half-lives of etofenprox and fenitrothion in fresh and dried
processing factors were calculated based on the residual samples ranged from 5.0 to 6.3 and from 3.4 to 4.0 days,
concentrations in them. respectively. The third half-lives were found to be

METHODS AND RESULTS: The test pesticides, 15.0-18.9 and 10.2-12.1 days, respectively.
etofenprox and fenitrothion, were sprayed onto the Chinese CONCLUSION: Residual concentrations of the tested

matrimony vine plants at once or twice (at seven-day pesticides in the studied crop decreased, but those in the
interval) and then samples were collected at 0 (after 3 dried samples appeared to have increased. In addition,
hours), 1, 3, 5 and 7 days after the last spraying. Dried processing factor and half life were constant regardless of
samples were prepared in hot-air drying oven at 60 C for 48 spraying times.

hours until water content of less than 20%. Residual

concentrations of etofenprox in fresh and dried samples Key words: Etofenprox, Fenitrothion, Pesticide residue,

decreased by 54.0-60.9% after 7 days of the last Processing factor, Half-lives
pesticide-application. In case of fenitrothion, the concentrations
N E
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Ao s AR 28 AR RS T 9
S dtal It Moon et al, 2003; Rosa et al, 2008;
Adeyeye and Osibanjo, 1999). ©]eol w2} &<F 44l A
HHom whHsto] A, ofA Aol oAtk skARE FoF
AN = A 53 ol BA] WAo] WAl soF ARgo] W
& Ame 99 EoF i 9 dvfiskar glom, Wil &
A4 Al Z-E(minor crop)@ o] FoFe] AREO] A2
Azol] AHeh= sk soksAtellA AAAS o] fE T8
of gt Fus TFHATIA FetaL glo] A ow ARge
I Qe Foo] AgHA ot Jarvis, 2002). ©]& 3 o2 4
WA Al AEe] A QPAARETISe] AR EA ke EoF
=3 75147 (maximum  residue limit,
MRL)E& k= 7497} RIAsHA SAskaL Sl AAolct
(Lee et al, 2007).

1A% (European Union, EU)olX& 35 3
ol 0.125 g/kg'bw/day©o]i AT} AYrkero
20,000 ha®} 4,000,000 t/yeard! &S A4 Al
olgtal AJolakal Qlom, Ht AT 60 kgl Akl &
T 1.5 gr|vE AFsAY Al o] 600 hav] il
& very minor crop®|2til g lstal QITHEC, 2011).
M= &2 & A2 o] 300,000 acres|TFOIAY &
ARgo] 7] 55 HE AE5HRl SFo] 1T FES
BAA 5715 AFsA 33k 4-%(economic definition)
5 FoF] wpolu ARE-O 2 A eJskal SITHEPA, 1996). Hst
19635H V= s g4 Adow bdstal avts
]l WallT wEikks Alwsty] 2lste] IR-4 Project &1
S &skal 3lom, specialty cropsell gt §oF 55&
w71 Sl FrZRl dioleE ABAketar otk

AR} =] A AEe] A Aoz we]

AEs AARsta el dRexs Ak Aol
30,000 tV]RkRl AHEol] T3t woF ARE-S mol AR o® A
olatar §lom, ghollA= A2 o] 1,000 ha m|wel =
B 2WA Al AEoleta YL Stk Ed ok A|x3)
ALe] mlo]y AR ok A 7|9 = RISk wRIY] F]E Fo
7] §l5te] FEREH oA 1998 K E A Al 2o
gt soF A TF ARe AAEk vk 1 F B AA
7k olell k=t Aol s5H e sk 7t Al
gHo]7] wite] RS 8T AU TEEA &
Foko] AEH A vk Kim ef al(2014a)> $eve 52
TAOllA ThaH] A T i RA Q) 15%50] sk 232712
ek BUERE Ay 2719 AT wAkEe] AEHS
om, 7 F ARl £HA Al 2E<l EA% 0] e &
71e= 39M] Zsiths AyE Hasigith g Kim et
al(2014b)& A& 5 AGel FE5HE FAHE 2,877
os isoks w48 Ay A st HEE T
HABANF7 234%5 AAE3loH, O F suE, s, F
T 59 A A Aol FE ol FvaL Balskgivh &
3t Rosa et al(2008) GC-MSE o]g3to] 7582 A+
(34 lettuces, 24 swiss chard and 17 spinaches) % 23%
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MRL %3} 19%°]81thal Ba1sl3lth Walorczyk(2008)
GC-MS/MS%E ©]4-319] 129%2] §oFe] TP -5A1E4
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SEuEtelAl= ot FAE sdsh] st wEXE
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20 A= A AlES B8kl MRLE A5k 9 o
S 7)1&o)a gtk o]#d o] A7 HE AR &
Fsokol o8t FATE-L 2009 2.2%°14 2012 0.9% %
28 o} FAaelths ®a7k QItHKim et al, 2012).
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2] AREE L Q17 wlitol F5 AR Fella] B ez} A
HE] 3 glom, SR E W o] 9]¥] 1 girk d1A
71990ty o] 5 stokAel tigt Foke] A= FARE Y v
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Day after last application

Fig. 1. Dissipation curve of etofenprox in Chinese
matrimony vine and its processing product.
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FAES R del ARgske VIRl
o, A ATIAReE FE fEEH A Sl dx I
ok pyrethroidZ| 254 etofenprox 10%
WP$} organophosphateZl| 24 fenitrothion 40% WP
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AEEGLS FEvEt 71 AR oF 70%E b8t
I gl Aokl Sl om(Yim, 2012), # AEE
ZHe A k2ol FRIE I 7 1AR] Al R 120
cm>x40 cmo|glom, Y2 4do|glrh. AHEek 13 A
gl 74714 23] Azl 11,0008 341 <1E 200 L/10a
(etofenprox:0.05 kg a.i./10a, fenitrothion:0.08 kg
ai./10a)9] oFRFO R W2 BHVIE o] gsto] Aasiglo
o, #F oAl AE GURE 79 AAH 0w dxpd
°kF 1.5 kg®l 712 AFSRIT Al 13] Y9 23] A
T 247 20 m*A 34k HjX|Et o, ofdle] ThE AR
HatE]A] QR S tiE ARSIt Bg A el A
T T2 sholM AHESIE AFHE AlEs AR
BR8-S Al9lskal 60T o =824 dF Ax7E ol8at]
48713 Azl A2 PR AFFSsick T3 Az A
F9 $AZ HYete] A% I 24 FES S
TRzt =4

Etofenprox

T712F 20 g(Ax 712K 10 goll T7 20 mLE ©]
235t 1A17F B9 $93H)S 300 mL tall beakero] ¥l
50 mL2| acetonitrile® 2¢] 250 rpmellA] 3024 M F
FokL Celite 5458 F2A1A F¢loust % 50 mLe
acetonitrile © % §7] W IAE Aof ok of e} skl
om, oftlg oF 5 mL7} Ha WA I 5 Al

Table 1. Condition of instrumental analysis for etofenprox
in Chinese matrimony vine and its processing product

Instrument 1100 series, Agilent Technologies, USA
Detector Diode array detector (DAD)
Wavelength 225 nm

Column Supelcosil LC-18-DB

250 mm L.X4.6 mm L.D.
(5 um particle size)

Mobile phase  Acetonitrile:-water (90:10, v/v)

Flow rate 1.0 mL/min
Injection 20 uL
volume

£+ 100 mLe] 2314959} 300 mLe] F/F57F 5019
1 L 5 o5 %7111 50 mLe nhexanes 73t
Recipro shakerE ©]-&-ato] 270 rpmellA] 1031+ X193
Wi o 2 23] BHisisith nHexane #a|lS o= 3k
EFow gato] 35T oA et sFato] AAE Als®
AHE-1ITE 130°C oA 5AIE o) E413ket Florisil 5 g&
glass column (1 cm 1.D.X35 cm L.)ol| 712 Z3d3k 9 oF
2 g9 7 FIEFS Florisil ol Wi 50 mLe
nhexane &% columns A5t HFsIA AT 7] 55
A& ZAFE 5 mLY n-hexanel| 59 column Aol 7}
sl ZEiE & §9 5 mLE &3] S $ 20
mL¢| n-hexane:ethyl acetate (99:1, v/v) Z-&ulE o
gato] AlFste] S0, 40 mLe n-hexane:ethyl
acetate (99:1, v/v) EFLHE etofenproxs §E3 F
35CoM ZAes= aflrk 55 A8 ASE 4 mLY
acetonitrile®] A|&3|$+ & Table 19 WS o]g3sto
HPLC-DADZ #43}3ith

o 1|

E

L
R

T

o}

Fenitrothion

T712 20 g(Ax 712K 10 goll 7 20 mLE ©]
g3t 1A17F B¢ £43D)S 300 mL tall beakerol] ¥l
50 mL¢] acetonitrileE 0] 250 rpmoll4] 307+ X7
Zotal Celite 5455 F9A7A F99d § 50 mL
acetonitrile 2% §7] 4 ZAFE Ao ko] oj ey} §aiol
om, oS ok 10-20 mL7} e W] sFTh 5
= AlEe 100 mLo] ¥3H4 949} 300 mLe TH7t &
o= 1 L 29 o5 &7]1 50 mL2] n-hexanes 7}t
% Recipro shakerE ©]&3to] 270 rpmelA 1027+ X%
k= o % 23] Fulaklth. n-Hexane NS - &
AHEFOR Brate] 35T oA 25t sHate] A8 Alw
7 ARSIt 130C oA 5A13F o) EAJSHEE Florisil 5 g
< glass column (1 ecm 1.D.X35 em L))ol 712] st &
ok 2 g9 §¢ FANFEFS Florisil Aol ¥l 50 mL2)
nhexane % columns Al&3te] HFsIA L) 7] 55
A& FAFE 5 mLe n-hexane®l| %9 column AHF-o 7}
sto] ZeiMe|al 5 84 5 mLe A3t Ewd 3 50
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Table 2. Condition of instrumental analysis for fenitrothion in
Chinese matrimony vine and its processing product

Instrument 6890N, Agilent Technologies, USA
Detector Nitrogen phosphorus detector (NPD)
Column DB-17 capillary column
30 m L. X 0.25 mm LD.
(0.25 pm film thickness)
Temperature Oven
Initial 180°C, increased to 260C
at a rate of 10C /min,
increased to 280C
at a rate of 20C /min hold for 3 min
Injector 250°C, Detector 270C
Flow rate Carrier gas (N2) 1.0 mL/min
Injection 1 uL
volume
Split mode Splitless

mL2] nhexane:dichoromethane (80:20, v/v) E&-8E
olgsto] AHsto] FZeHFom, 50 mLel n-hexane:
dichloromethane : acetonitrile (49.65:50:0.35, v/v/v)
381 fenitrothions €38 $ 35CollA 7Sks= st
Atk 5 AnE AlHEE 4 mLY acetonitrileol] A&-3)3k
% Table 28] W& o]t GLC-NPDE #4353t

s4g AR

HZE3A(limit of detection, LOD)= &35 14|
2] olgato] A=l on, sTEe AEAY

1081} 504H % T A Age] BFEIE Hrlste] Al

5 24 s o FA5H AESIITHRDA, 2012).

AEHA
(mg/kg)

#HF
=HaEHng) < =

i (mL) 3|4l
YZHuL) /\1 257(g)

3
paxe)
Z

#0Once Fresh M Once Dried  ATwice Fresh  @Twice Dried

y=25611e9

- 7o
Ri=0.9696 "':EB_B_;’;Z ¥= 146382015

y=1.1606292%
R*=0.9973

2.5 A*=0.9729
2.22

Residue (mgfkg)

Day after last application

Fig. 2. Dissipation curve of fenitrothion in Chinese matrimony
vine and its processing product.

Hrz7| ME
T2k} 112 G714} 5 etofenprox @} fenitrothion®]
AN AES ulEro 2 3 ARAE AT C=Core™ ]
(Ce: tolA9) A5, Co: 7] A5, k: 285, t: A
7 394s olgste] RPIE AkESISIT
7tEA s A
nzx ?7]2]——— TVEehs 9b = poko] ARek =718

2

Bhlks 7hgAsE @ AAE wo) o] 14t 71
TR ARG w1 olgste] AEHATE

4@

dEE A 38

T2} 1% 7714 5 etofenprox 74*8}74]% z}z}
0.005¢} 0.01 mg/kgel%.2.H, fenitrothion®] 73-¢- 2}2} 0.01
7} 0.02 mg/kgel 3tk 7712 & etofenprox$} fenitrothion?]

Table 3. Limits of detection (LODs) and recoveries of etofenprox and fenitrothion in Chinese matrimony vine and its

processing product

.. . LOD o Recovery
Pesticide Matrix (mg/kg) Fortification level (mg/kg) (mean(%)+SDa>)
0.05 92.0+1.7
Fresh 0.005
0.25 91.9+1.9
Etofenprox
. 0.1 89.9+5.1
Dried 0.01
0.5 89.3+1.7
0.1 96.8+0.8
Fresh 0.01
. . 0.5 102.2+1.5
Fenitrothion
0.2 104.4+3.2
Dried 0.02
1.0 106.2+4.5

9 Standard deviation
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Table 4. Residual concentration and processing factor of etofenprox and fenitrothion in Chinese matrimony vine and its

processing product

Average concentration (mg/kg)+SD”

Pesticide éli}:;ffear?c;n DZ};)E i;eéolriISt Fresh Dried Processing factor
0 0.332+0.01 0.980+0.04 3.0
1 0.306+0.01 0.787+0.02 2.6
1 3 0.258+0.01 0.667+0.04 2.6
5 0.163+0.01 0.477+0.03 2.9
7 0.132+0.01 0.397+0.02 3.0
Etofenprox
0 0.418+0.02 1.237+0.05 3.0
1 0.370+0.01 1.093+0.03 3.0
2 3 0.306+0.01 0.960+0.02 3.1
5 0.242+0.01 0.760+0.03 3.1
7 0.192+0.02 0.483+0.03 25
0 1.16+0.11 1.79+0.10 15
1 0.94:0.04 1.59+0.05 1.7
1 3 0.62+0.01 1.08+0.04 1.7
5 0.44+0.01 0.98+0.04 2.2
7 0.27+0.01 0.48+0.01 1.8
Fenitrothion
0 1.41+0.11 2.32+0.03 1.6
1 1.14+0.09 2.22+0.07 19
2 3 0.95+0.06 1.73+0.03 1.8
5 0.60+0.01 1.10+0.04 1.8
7 0.36+0.01 0.72+0.02 2.0

9 Gtandard deviation

5582 Table 30 #|AIEF nke} ko] 747} 89.7-93.99} 96.1
-103.2%°1%.0™, A% 7712} 5 etofenprox$} fenitrothion
o] 3582 717} 85.4-95.59) 101.7-110.6%°13lth. HEEH
0.05 mg/kg ©l3l, & 70-120% WS A8k =
FEXEA TARDA, 2012)9F A skell wet 70-130%
o] 35& H9E A= FAO training manual (2011)
= AE o o] Aol AREE A Ae Aow wd
=9Itk X3t Watanabe and Baba(2015)<> bell pepper,
cucumber, eggplant, Japanese mustard spinach, spinachﬁlr
tomato % etofenprox®] 3|F&- 85-111%C|3HaL KL
31919, Emami ef al(2014)< pistachio®l fenitrothion
FE749 15, 45, 75, 150 2 250 ng/g A elsto] #413 3
TEE 71.9-98.0%C19 kL B TEHIT)

TRt HE FI|Xt & U] DA ZFH
13 AT 092k 712k 5 etofenprox®] FHF#HE

Table 4l #|A|3t vle} 7Fo] 0.319-0.343 mg/kgo]loH,
obA A 7Y Fo] FFE 0.126-0.139 mg/kgol Atk 2
3] ATl g oAl AE FUe] FHRFE 0.394-0.439
mg/kgo1oH, 7UAke] AFFE 0175-0.207 mg/kgl
BAAA o Z o] Thasigink 1x 7712 F etofenprox
O] oAl A B AR AFEe 15] 4l 23] AjTellA 7t
7t 0.94-0.1013} 1.21-1.29 mg/kgelglom, 79ake] 735
77} 0.38-0.417} 0.45-0.51 mg/kg®] 1Lk

13] AT+ 0¥4a 7714} F fenitrotion®] FHFER>
Table 5 A|A|3t vkgl 7o) 1.05-1.27 mg/kgel3low, ok
Al Az 7Y 9] R 0.26-0.28 mg/kgol 3tk 23] A
279 75 oA A FU ] AHE 1.33-1.53 mg/kg©l
olom, 7Ux+ F7]2k % fenitrothion®] #HFa-2 0.35-037
mg/kg % AAH 0w JFFo] Aasiglet Ax 771
% fenitrothion®] oFA] AL @ A8 AHE2 13] W 23]
Aol 77} 1.68-1.85%} 2.30-2.35 mg/kgolom, 7
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Table 5. Yield of processed Chinese matrimony vine product by drying method

Pesticide Application Days a'lfte{r last Weight (g) Yield (%)
frequency application Before dry After dry
0 993.2 189.0 19.03
1 812.6 151.0 18.58
1 3 632.1 126.9 20.08
5 650.8 124.2 19.08
Etofenprox 7 760.0 138.3 18.20
0 1393.2 212.3 15.24
1 753.5 151.6 20.12
2 3 719.6 147.9 20.55
5 754.0 144.7 19.19
7 1189.9 210.0 17.65
0 1069.2 231.7 21.67
1 680.5 130.9 19.24
1 3 975.5 192.2 19.70
5 688.0 131.5 19.11
Fenitrothion 7 829.3 149.2 17.99
0 1769.6 324.0 18.31
1 811.8 149.5 18.42
2 3 948.9 188.8 19.90
5 876.5 161.1 18.38
7 939.3 172.9 18.41
dae] At 747t 047-0.498F 0.70-0.74 mg/kgel 3Tt Al of Fsoks: WAS Ay ofAl Ax 3YA olFele
FOF B Az 771 o] 1A AR =9k fenitrothion®] &% 1 25 A7887]% vinle]
A9 Ak 7 A Bl ol Aol A wok Arkal B8tk
9] el A A olA L/‘g sk %27 L7<ﬂ(photosensmzer)

1o
2
v
ko
B
-3
1o
%
OR
(o3
mlo
)
o
-1>
E
5.:
r.{
ro
E
O
il
e

5

SGEACKSun ef al, 2012). 3] 4+ J?{% A= etofenprox
o] ARl FAe] #2 VE gtk Bt oy
(Thomas et al, 1989).

Malhat et al(2012)<- etofenprox 20% ECE 150 g
ai/haf] oFgoR Evpee] 4xd 50,1, 3, 7, 10, 15¢
Zfe AF ekl HPLCE Ai-soF 48 23 0LdAfolA
0.783 mg/kgO] AEEQoH, AAFORE AFTo] THAaEt
o] 15Y Aol FFEA1(0.01 mg/kg) mIuke2 AEHATH
3L B8k8ltk Sun et al(2012)= T2 7 7H¢] cabbage
% (Beijing?} Kunming)©ll etofenprox 10% EWE 120
g ai/ha®] oFFO R AL S 5 O(HA| AL - 3AI7Y), 1
2,3,5,7,10, 14, 21 2 284xte] A5 AFHste]
oF BAgl A7} 02} tfy] 7] AReke] AAA O R 71—
Z6to] 88-93.6%7F Aaskalom, F 4 7471 1099 149
AHFHE AEEA dsktka Basigich

Fernandez-Cruz et al(2006)- European guideline®]
T35t AelZEkel fenitrothions 2d3F 871] XAl 2k
ES S MY S 37 3,7, 11 W 1593} AR E AH s}

Cabras et al(2000) %ol At 5ok Fiel u
g} AR Aloli= QIARE BF AAIA O R FhAehs o]
Atta W5k 01, E3] fenitrothion< #% kA A¥ 2
Az} o] Fof| FA3] AFTo] Hasiitkal Haskgict gk
T71Ael| 2HtA| difenoconazoles 13 4 74717 23] A
E5 5 0YARTH 7R A EE AR A sk

AAF 07 488 the Bal(Kang, 2013)9F SOkl of
FoF 712 139 581 JAeE & AFsto] 1ok
Mg AR 113 § FEe] RS A AR wet Aol
SIARE S718I T Lee et al(2009)9] H1e} ARSI

N r\o

Hrzi|

13] A7 7712 T etofenprox$} fenitrothion®] ¥HF
7]+ Table 61 A|AISE uke} o] 242}k 5093 2.4YU0]%°
), 23] A2l B¢ 744 6393 3.7Y0I3lek B3t 13]
AT Ax 712 B 2 5597 4.0901%10.7, 23]
AT Ax AR 2, 7°h+ 40d0% Az gl Fagl
o] fAket RS Holvk Est |Rke} A A F
etofenprox 9] DT90-> 16.6-20.9%°1%1.2.H, fenitrothion ]
% 11.3-13.49 = fenitrothion”} 1§ -2 & EE B
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Table 6. Half life of etofenprox and fenitrothion in
Chinese matrimony vine and its processing product

Pesticide Matrix Application DTso
frequency (day)
1 5.0
Fresh
2 6.3
Etofenprox
1 5.5
Dried
2 5.5
1 34
Fresh
2 3.7
Fenitrothion
1 4.0
Dried
2 4.0

t}. Moon ef al(2003)> X%of| fenitrothions 7|+%3}
w2t § xRaeks wAskgl o, VRt w2
To X% F fenitrothion®] WH7|= 747} 4893} 4992
AL Fol A glo] skl A S nlsssigivka
B3Itk Malhat ef al(2012):> EPHE 5 etofenprox 2]
=84 W)= 2.15Y0|#t 1 B8kl o™, Fernandez-
Cruz et al(2006)> A2EZe9] F fenitrothion Hv ¥Ht
71z 0.90]91thar B sl
IEBAT & 2

Az 717 % etofenprox®] 7FAlTE 13] 9 23] A
29" Z47F 2.6-3.03% 2.5-3.10]1%191, fenitrothion®] 74
747} 1.5-2.29} 1.6-2.0°0.2 7 AE FoF 25 7FeadS 7
A A Foke] RS SISt B3 AlE sk B A
2] Sl Aaglel ARt A3E HRIth Etofenprox )
fenitrothions *2|st 7% 5712} 24| +&2 Table 5°1
AN wpel 2ro] 747} 15.24-20.559} 17.99-21.67% % i
e 1EE W Az IRk ARRe] 1Rk AR
Hoh oF 5ul =& A0F JAEUARE AAZE 247 25-
3.13 15220 %2 AFFE BTk ol AldEor ==
H(etofenprox: 37.4+0.1C, fenitrothion: 0.3C)¥} 57]%t
(etofenprox: 8.13x10™ mPa, 25C, fenitrothion: 18
mPa, 20C)& 7keld dF AZxzstdA wofo] Fall= s
Aoyt olejdt Avl= /710418 ey ARo|=
Al sokE el Az]dt & 25, 30, 35 2 40°Cofl A5t 5 2t
&R wAe AY) 1Y5E Fokl] Wt ey A
AH oz gl Fasigivhe Halsh fAlelSith Afridi
et al, 2001).

Note
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