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' | Abstract } N\

This study was carried out to elucidate changes in concentration of pesticide residues in Chinese matrimony
vine and jujube during drying. Test pesticides, triadimefon and triforine for chinese matrimony vine and
methoxyfenozide and thiacloprid for jujube, which are commonly used for the crops in Korea, were treated
to the crops by spraying and dipping. The pesticide residues in both fresh and dried Chinese matrimony vine
and jujube were analyzed by using a GLC-ECD and an HPLC-DAD. Processing factors of the pesticides in
Chinese matrimony vine and jujube by drying ranged from 1.41 to 2.28 and from 1.50 to 4.20, respectively.
And reduction factors of the pesticides in the crops ranged from 0.29 to 0.47 and from 0.68 to 0.98,
respectively. These results indicate that concentrations of the pesticides in the test crops increased after drying,
while amounts of pesticides in them were diminished by drying.

Key words triadimefon, triforine, methoxyfenozide, thiacloprid, processing factor, reduction factor

\. 7
ME AoH, Aok, A, ZARAZ A A= Aot 7]
Z}o| = bataine, linoleic acid, rutin, linolnic acid, treonine

G, s, B, 7N BREA S 2 R A 59 "aotui Al vlebgl R}l BIARE g5kl Qo]
BR Al ofd Ahel A 08 FFekm ] AFEL NZBUE, BYAS, ARSI 19k 5o o

aleo] QA ASEE Soro] S5ok Ag@mal ohjzt  eawy} Uiy RSl kA & 1999
Ao ZA B MRt NS} Belgke 27kt Yas A4 ot ooz Aokt e 7%
glom, 1o w2 eHg el he SRl AN o =

EAl7)

I AAE EESH &) £, A179H, l.:p:}HPx], ‘i@?, Al
Y& 5, 1999; ¥ 5 2004) B4l 48R, 29 33 59 Azel & 9t A
TR 54 Azxe dEAz] WHoR Axsle] 2 Z 48A glon, g4, die, d3g 9 sy %
So] HFsle FHZ Yo U R0 BEG| ol §HT  AF ko] el ol$EL % B ope} §, £ Ho
*AZA7} : Tel, +82-43-261-2562, Fax. +82-43-271-5921 ARZE ARGEIL Ao offet thae 8 & ofF 7}11
E-mail: kskyung@chungbuk.ac.kr AZHE Agste] AT 3 AdlE FElRE AE 9 oF

159



&ofl ol SEHIHF 5, 1999). th59] Aoz A
@, o8, G5 F Hidsteadx Fof Yot dubstiA
= 25k 20| 43, =Fo] AA 2aHE IFAXE
F2 0|8 Y. EFRE AHUSE Yorle dek
A olFo] TAlo] WAsh= FHLRA Az oot 1

[e] jui

3ol AL A7 BET £ QA k(3 §, 2008).

Hsore) 7|52 Wl &Y
29 ST H4E 9 A4t diste] AAET glo, o
R FAET FAELS Q2 4HslEgs AE, A
£, A% 4 28 59 7H BHE AA 2HEY] g7 5
e Ax 97k, 28 Ao w2 5ok 7HgARE A
o] gotof FeH o8 AR i3] 5% AF3 47

AT 4 Stk FAO/WHOO A= AE8Y8 5 A5
o] 28 4 7} AF9 AFEE HlE 7HEA S (processing
factor)a} 8}aL 2] 9 713 Y F AA £ BE g
AR Ee FAJEY &S “ZAAlSreduction factor)”
gt 31, Codexof| Al 52F2] #55]-87]&(maximum residue
level, MRL)E AA3% wjo] HAZ &83}ar ko] 5,
1997). ol= 7H-54HE% AR5 AR RI|ES 44
o o) 7sAge] A3t AT AMEo] Wl$ $a3 29l
o] Hal Y&& ¥ & ik SEURIME ofu] I, HiZ,
g, St 59 7HAl A7t AYEeH, o SAER
S = YITHE 2006; ©] 5 2007).

TERA o] Aol Az $efAE 2ol Az 1Y)
Aot R F 2HFseke] HAE BRI Yot £ U
A o8 FokE Aot ARS & Az FAE 5 A7
FA T AS  FAASE 4SSt A% AR o
3 Forol AR LTS AL Y ARE AR 5

syahoict.

Ho
i
~
i
i
>
ol
bl
o ]
ol
R

o A

i

e o Uy

= -
g sitE 5 FARAY f715 0l E7tA A
jsto] 23k 7|7k} hE Fste] Aldsoke] Ao
RE NG T AFFAER AMgapon, 7))o 52
¥ triadimefon} triforine, 3ol S-2% methoxyfenozide
9} thiacloprid® Al@soko @ ARLE%h

AR R SRR AA ALY QRS TIE B AR 2
ol we} B|4okg WS 1 kgd] AHBARZS 340
18 9 5H7H ARSI oM, B Y SHAS FAkEd|

B3] BEE AESGh 54S WX b ERG SASE
& AeoX 3087 A% A7 3 9 500 g& B4I7|2 2o}
A

% A ABE SH9IL, UriA o 500 g& 7 4kE0) B4
u) Azsle] AZARR S,
F7AE o) AE % QF AZ7) (Y COPP 58, A%
714D olgste] 55CollA] 3412k, S8CA 19412}, 50T
oA 1747F Fot AZ3t & Ha7|(HR 2084, Philips) 2 2
Hsto] 228 22 AL R AS 714 Az
of AMg3 2 A27|Z ol §3le] 48TeIA] 12412 58To]
A 12413 48Tl 12417 59 A% T HZ AL
Ba7)2 Basle] 228 A2 A8tk

o

Hr
ok

2F &
[= 2]

0X

A
T

Ame] $Egtre AEEAL) WHE008)] et 24}
k. 4% A A= U A% ARE 105Te4 5A7 Az3)
of BAACIElIA 3087 43 & BAE 2Astel e
Homuy suiRe TodT Rt A2 AAR F 2
Hu9lo] 2EEFS ZHolgon, BE ZRE 3uEoR

el

i

AN AA Y] £Ag) - AR T AFHAYG
TEEE AAL £A@  x100
AFPAL AR L] FA(e) - AFHAL FA(R)

M

o 717|124

PR U3 F WBBot BAS ARE 2A5] Sl
gt Az A A2 10 g& AFFs}e] 100 mLe] acetoneS
7Vt & AUl AR 10,000 rpmo] A 287+ #A3tat A
£ Biichner funnelofl o2& Z11 Celite 5452 EA A &
9l oAFslgom, ARAIRE 10 g(triforine} thiaclopride= 5
2% 55 20 mLE 1X7F 59 $-&A171 % acetone 80 mL
< 99] 250 rpme] k7|04 3087t &3 & Biichner
funnelo] ©}A1E 231 Celite 5458 ETAA T2 o519
t}. ol A= 50 mLY| acetone 2= Alo] of Thola} -5}9)
ot olhs 100 mLO| L3} P49t 400 mLo| FF47}
501+ 1 L B oo 24 50 mL2] dichloromethane
S 713t & Resipro shaker(SR-2W, Taitec, Japan)S o]&
8tof 250 rpmojl A SEZE XBsl= W CE 23] FHjsigle

o, dichloromethane 282 4= HHIEF O 2 B3]



o 35CoA Y FE3IATh
130CollA 5A17F oAb 24315 Florisil(60-100 mesh,
Sigma-Aldrich, USA) 5 g&
em L)of| 4] 348 §F oF 2 g9f 74 FARIEFS Florisil
Aol Wil 50 mLo] n-hexane ©.& A& 3to] oFA3IA| AT}
T7|A & triadimefon& A7) 52 A2 5 mL2| n-hexane
o] =4 column Ao 715t 2] 40 mL9| n-hexane:
dichloromethane:acetonitrile(48.5:50:1.5, v/v/v) 235+ 42
H&3t0] B¢ Wil 40 mL2) n-hexane:dichloromethane:
acetonitrile (45:50:5, v/viv) §&3to] 35Co| A 72315
o, triforine A7 £2A|2E 10 mL2) n-hexane:acetone
(85:15, viv) & Bjo] Gaidt A4 A EE column A
o 7isto] eI 60 mLo| F S A%ste] SN
hexa0 mL2®] n-hexane:acetone(85:15, v/v) &3+ Q=
triforine& 2&5}o] 35 Coj A 7Hots2319ith Triadimefon
T} triforine®] %3 AE A EE 2 mLY) acetoneo] A&
3¢ & GLC-ECDZ #A4stsiom, 7|71 24242 & 13

glass column(l cm LD, x 22

of M 718 & dae 161

Methoxyfenozide:= 6]73te] F=3t AR5 10 mLY »-
hexane:ethyl acetate(75:25, v/v) Z¢ &ujjol| L3j3t AA&
A EZ Florisil column Ao 7}5ke] Zajs{e]i1 30 mL2)
n-hexane:ethyl acetate(75:25, v/v) ¢ &= methoxy-
fenozide §-23to] 35Col A ZHHs5315lr} Thiacloprid=
130C oA 547k o] &A3}8l silica gel 5 g& glass
column(l em LD. x 22 ¢m L.)o]) n-hexane 0.2 54| 413t
T oF 2 g8 ¥4 FAUEFS silica gel AFo] Y1 10
mL 9] n-hexane:acetone(65:35, v/v) £ Lnjjol| 433+ A
AE AlEE column /FHo] 7tstel Faf Mtk ¢
30 mL9] n-hexane:acetone(65:35, v/v)E& S#HHH 2 50
mL9] 5 42 thiacloprid& §&3t0] 35ColA 71t 53
3}9it}. Methoxyfenozide$} thiacloprid®] s A% Al&
= 2 mL9) acetonitrile®] A-&3[3 3 HPLC-DADZE &4
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Table 1. Analytical conditions of GLC-ECD for the analysis of triforine and triadimefon in fresh and dried Chinese matrimony vine

Agilent 7890 Gas chromatograph equih ed with electron capture detector (ECD), Agilent, USA

Instrument
Column HP-5 capillary column
30 m L. x 0.32 mm LD. x 0.25 g film thickness
Temperature Oven Initial 150C isothermal hold for 10 min., for triforine
Oven Initial 200C
increased to 250C at a rate of 10C/min, hold for 1 min,
increased to 300C at a rate of 10C/min. for triadimefon
Injector 250C
Detector 320C
Flow rate Carrier gas (N2) 1.5 mL/min, make-up (N;) 5 mL/min
Injection 1 pL
volume

Split ratio 5:1 (triforine)

50:1 (triadimefon)

Table 2. Analytical conditions of HPLC-DAD for the analysis of methoxyfenozide and thiacloprid in Jujube

HP 1100 Series High Performance Liquid Chromatograph, Hewlett Packard, U.S.A.

Instrument

Column Agilent Hypersil ODS, 250 mm L.x4.6 mm ID
(5 um particle size)

Detector Diode Array Detector (DAD)

Detector 220 nm for methoxyfonozide

wavelength 242 nm for thiacloprid

Mobile phase

Acetonitrile:Water (55:45, v/v) for methoxyfonozide

Acetonitrile:Water (42:58, v/v) for thiacloprid

1 mL/min
10 uL

Flow rate

Injection volume
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Table 3. Linear equations and correlation factors of calibration curves for quantification of the pesticides in fresh and dried Chinese

matrimony vine and Jujube

Commodity Pesticide Linear equation r
Chinese Triadimefon y = 2089.2x - 36.185 0.9999
matrimony vine Triforine y = 1612.8x + 71.924 0.9999
. Methoxyfenozide y = 4.2158x + 0.5390 0.9999
Jujube . ]
Thiacloprid y = 4.8921x + 0.2797 1

Table 4. Detection limits of the analytical methods for pesticides in fresh and dried Chinese matrimony vine and Jujube

LOD (m;
Commodity Pesticide . (mg/ke) .
Before drying After drying
. . . Triadimefon 0.002 0.002
Chinese matrimony vine
Triforine 0.01 0.02
. Methoxyfenozide 0.01 0.01
Jujube .
Thiacloprid 0.01 0.02
Table S. Recoveries of the test pesticides in fresh and dried Chinese matrimony vine and Jujube
. .. Fortification level Before drying After drying
C di Pest
ommodity esticide (mg/kg) (recovery+SD) (recovery£SD)
Triadimefon 0.02 104.04+0.73 105.53+1.20
Chinese 0.1 93.99+0.93 99.14+1.64
matrimony vine Triforine 0.1 83.09:+0.59 91.29+0.96
0.5 87.62£1.63 102.68+0.20
Methoxyfenozide 0.1 100.19+0.88 103.3340.81
. 0.5 93.2440.89 89.19+1.38
Jujube .
Thiacloprid 0.1 105.44+1.11 105.57+2.65
0.5 87.05+0.47 87.34+0.27
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Table 6. Concentration of the pesticides in fresh and dried Chinese matrimony vine and Jujube

T Ndsde o2 e "’316}04 AT 71EoR Ui

Concentration (mg/kg)

Dipping for

Commodity Pesticide Spray 1 min 5 min
Before After Before After Before After
drying drying drying drying drying drying

Chinese Triadimefon 0.13 0.22 027 0.38 0.31 0.56
matrimony vine Triforine 0.39 0.75 0.50 1.14 0.80 1.36
) Methoxyfenozide 0.15 0.63 0.17 0.71 0.17 0.57

Jujube . .
Thiacloprid 0.18 0.34 0.26 0.46 0.28 0.42

Table 7. Processing factors of the pesticides in Chinese matrimony vine and Jujube by drying

Dipping for

Commodity Pesticide Spray - -
1 min 5 min
Chinese Triadimefon 1.69 1.41 1.81
matrimony vine Triforine 1.92 2.28 1.70
. Methoxyfenozide 420 4.18 3.35
Jujube . .
Thiacloprid 1.89 1.77 1.50

Table 8. Reduction factors of the pesticides in Chinese matrimony vine and Jujube by drying

Dipping for

Commodity Pesticide Spray ; -
1 min 5 min
Chinese Triadimefon 0.34 0.29 0.35
matrimony vine Triforine 0.39 0.47 ©0.33
. Methoxyfenozide 0.98 0.95 0.75
Jujube

Thiacloprid 0.87 0.81 0.68
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