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Abstract

This study analyzed three kinds of residual pesticides, including one kind
of organophosphorus insecticide and two kinds of organochlorine acaricides
during cultivation periods in ‘Nichinan No.l’ satsuma mandarin. The
biological half-life was calculated for these pesticides. In addition, the residual
pesticide on the peel and flesh changes and the amount of residual pesticide
on the hands during peeling was investigated to relieve anxiety for the safety

of consumers about residual pesticide after harvesting.

1. In order to investigate the residual pesticides on agricultural products
under cultivation periods, pesticides were applied to cultivar Nichinam No.l
satsuma mandarin at 60 days before harvesting. Two kind of pesticides were
found in lower quantities than MRL, but dicofol was found in higher
quantities than MRL. The residue of pesticides at 60 days after treatment
decreased 88.5% in the dicofol, 81.5% in the methidathion and 77.6% in the
tetradifon. These pesticides decreased significantly 10 days after treatment, but
decreased slowly afterwards as time went by. The regression equations for the
biological half-life were 18.4 days for dicofol, 24.6 days for methidathion and
27.8 days for tetradifon.

2. The residual ratio of pesticides in the flesh and peel of cultivar Nichinam
No.1 satsuma mandarin were 99.8% of total residue in dicofol, 99.4% of total
residue in methidathion and 98.6% of total residue in tetradifon. Pesticide
residue was found in over 98.6% of the peel of citrus fruit. In conclusion, we

need to find an effective peeling technique.



3. Pesticide residues in cultivar Nichinam No.l1 satsuma mandarin under
cultivation periods revealed that there was far more pesticide on the peel
than on the hand. The pesticide residue detected in hand and flesh was

insignificant.
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1) Ad&ek A4

>
o)

o AH&3 T THFAEFEAAYY AFAL A EA 23 2001
AEH 20079704 2 ZARwel 24 HENETL Fol waE R4l

$27F H= dicofol, tetradifon?} 7Hg AullE7tlA 71 TAAIEIL A= Sl
o Z+A e A @Wol AREStE F°Fl methidathions 4 Qs oH
A Tk AlF FoF AujidelA Fdst] Ao AR

Dicofol 1955 Rohm & Hass Co(F)ollA /N3 F7|daA sgo=z o
APNM e FFTESH(F)ol BAHe AA FA(42%)S AHESHAH

Methidathion2 1966'd Ciba geigyoll Al 7Wdgt HFo|shde] F7|AA A
24 o] AdyolXe AAetZeolF)7t BAHEE FZ AL =74 (40%)E AHE-8)
Hom, tetradifon> 195413 Philips-Roxan (Holland, & Solvay Duphar)ol] <]3|
aNE HIEA F7IQ9L8A ARAR o] d3Pde AAEAok(F)7 LS

BlU) 228k (8%) S AF43HeTh



2) 7 4x

b Ao 59 UMl YBHo= woF ehdArErEe] JETel me
ojofo] 23 BEE BETY  AYA AP FHE dicofol 1,0008 4,

methidathion 1,0008] 3]41, tetradifon 1,2508] 3 A3 31 F At Z} Foko] Ax

Al =& dicofol 420mg - kg, methidathion 400mg - kg”, tetradifon 100mg - kg

T AE= 20069 99 239 woF AREAAMY wobd, A=, RTAMEE
& T @5 WAT FXFOR 54 FRVIE o8 AAFE FExIYo

5 717t Z9 o HF /|eL 17.7CoH, 4 HF HEE 573%0]9oH

=
g 2% 9 FEE Appendix 13 Zo] Hdxd H3] o] dJHE UEA

Table 1. Registration status of pesticides used in this study.

INE Standard Safe use standard

Pesticid F lati C diluti MRL”
esticides ormulation o(r;t)ent 1 uilon P’ o, (ng - kg'l)
o rate
(day)

Dicofol K" 42 1,000 15 4 1.0
Methidathion EC 40 1,000 30 2 5.0
Tetradifon EC 8 1,250 14 6 2.0
z) active ingredient. y) pre-harvest interval. x) maximum number of

application. w) maximum residue limits. v) emulsifiable concentrate.
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Ao AHEE Ak AFFF BAE 5F AGS ASHEm EEEQ

dicofol(=% 96.5%), methidathion(r%= 99.0%), tetradifon(s=%= 98.0%) Dr.
EhrenstroferAl A& AL&3tgom B Ao AL&H ofAlel &g - 38ty &
dL Appendix 2, 3, 49} Z T}

) ABEte] 32, A, B4

Al 3
2

T 83H AW wel ddE BAHS F& thed 22 e
2 FZ, AA, ¥4 (Fig. 1). AR 1kgS 3 * 50gS acetonitril 100mE
7}all homogenizer 5,000rpm e = 2~3&3F #&3t ot AH{A7L Z2HU= F
sy Zu 7o) 7t oAt AHS E3} NaClF7F &

127 &5 A X 5 AX& T 2 E Aok FHAFY AT 20
nE Fehao FHe ofo] T = WA evaporaterE

acetonemn-hexane=2:8 £ 2mlE #7}sk & voltex mixerdl] oA~z ¥HH O

o

(

5% =olal SPEYAE AEE AMSIH.

N-hexane 5ml, acetone/n-hexane(2/8, v/v)E TAZ o= 7}l cartridge(FL
1g 6cc)E S 83t A5 2mE loading$dt Th acetone/n-hexane(2/8, v/v) 5
WE ATl §EA713L §EHE AavAlEF7]E o8& &4d w53 v

ol
HE 2mlE GC/ECDZE Table 28} 22 7o =2 77|14 ot



Sample (50g) Saturated NaCl 50 ml

ACN 100ml—
< Pressure filtering (not selite)

Shaking(1 hour)

< Stationing
for 1 hour

Extraction Concentration

< Supernatant(ACN) 20ml

Acetonitril fraction

Remnants

< Dissolving by 5 ml acetone/hexane
(2:8, v/v)

Refining(florisil cartridge)

Loding by 5ml acetone/n-hexane

(2:8, v/v) SRR Conditioning by 5ml n-hexane

Elution

Concentration

Remnants

< Fill up by 1ml acetone/hexane
(2:8, v/v)

Solution for experiment

Fig. 1. Extracting and refining of pesticides before GC-ECD analysis.



2) 3429 GC-ECD 4

717184 21 FY7I HEVY 255 250T9 320CE Pt 44 A
S8 A4S RHY o IAHRF F Ed B & 42 DB-5(B0mx0.25mm
ILd, 025 film thickness) capillary column, & % 3 FA

DB-17(30m=0.25mm 1.d, 0.25gm film thickness) capillary columns AF8-3ith.
A9 2 2E 25% 80TAAA Al&ste] 287 fA8ta &9 10CH 200°C7HA]
SEE &Y 5 oA 9 27TH 220T7HA &9 F 483 HPEL A 291
0CH =8 HF 300CelA 42t FAAH.  AA B2 40200 eH

42 29 1nl, make up gas® HAALE AMESIPoH

Table 2. Gas chromatography conditions for residue analysis of pesticides.

Instrument Varian CP-3800

Detector Electron Capture Detector(ECD)

DB-5 (30 m x 0.25 mm IL.d, DB-17 (30 m x 0.25 mm I.d,
0.25 ym film thickness) 0.25 um film thickness)

Column

80C (2min)—10C /min—200 C (0min)—2C /min—220C

Temperature ) . J . d
(4min)—10 C/min—300 C (4min)

Gas flow rate Carrier N2 1 ml/min, Make up N2 29 m{/min

Sample size 1.0 wt, split ratio 50 : 1

Dicofol 20.52min Dicofol 14.16min
Retention time Methidathion 22.74min Methidathion 17.62min
Tetradifon 32.90min Tetradifon 24.72min




5. A1d E4Y HF

1) AE3A S AFEA

o 71A FE9 dicofol, methidathion, tetradifonS #41sl], GC-ECD I &
nfE 1A signal noise?] 3H] Eolrt HE A FEE LOD(Limit of
detection)2 ZAA3stal, LODY 5H] o]4e] F%EE LOQ(Limit of quantification)

= 249

2) #F=29 AFA H e A¥

g 371A AEol dFd FEE AFr] sl 200mg - keT ] stock
solutions =il AAZ w7t HES DAEERE dA4ste] 1u¥ GC-ECDe
FA3ted YEhd chromatogram’d 2] peakfH o2 7+ Fofd HF AFAL =
433l (Fig. 3~5), Al@5e HF=4d gk A2 EIH-E Fig. 29 YEHH-

HEFd 22 dicofol®] 7d-F- y=2663.5x+145.95, methidathion y=1685.5x-98.149,
tetradifon®] 79 y=5425.9x-257.9 °©]%lt}.  dicofol, methidathion, tetradifon®]

AFHoT BE §o4FS HoFE AAAS R ZES 0.9986, 0.9982, 0.9991=



14000
130000 B
120000 ?
Moo
100,000
a0
A0
70000
B0000
000
40000
30000
20000
1000

0 RT [min]

Fig. 2. Chromatogram of dicofol, methidathion, and tetradifon standard

solution(1.0mg - kg™) analyzed by gas chromatography.

16000

y = 2663.5x +145.95
R? = 0.9986

12000

8000

Peak area

4000

0 1 2 3 4 5
Concentration(mg-kg™)

Fig. 3. Calibration curve of dicofol.
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10000

8000
y =1685.5x —98.149

R? = 0.9982

6000

Peak area
N
(@)
(@]
(@)

2000

Concentration(mg- kg % )

Fig. 4. Calibration curve of methidathion.

32000
>
< R? = 0.9991
O
—
<
16000
<
O
[a ¥
8000

0 1 2 3 4 5

Concentration(mg- kg'l)

Fig. 5. Calibration curve of tetradifon.
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H

Zy AQEE 3482 dicofol 90.2~108.8%, methidathione 104.7~106.4%,
tetradifon 872~93%E =2 IFEe ¢S T UNLH, WHolAF(CV)=
5.84%~11.37% % UEGT  FDAQR00D)NAM = F5E°] 80~120%, WHolA S

20%HE 2ska =,

re
S
1
flo
e
il
oL
o]
rO
9
(r
rr
PR
o
fu
v
o,
X

v

Table 4. Recovery and limit of detection (LOD) in the tested pesticides on

‘Nichinan No.1’ satsuma mandarin.

Recovery
Pesticid LOD
esticides .
Spiking level . kol
7R ] Recovery (%)+C.V. (mg - kg™)
(mg -+ kg)
0.016 108.8+9.72
Dicofol 0.0016
0.08 90.2+7.20
0.1 106.4+5.84
Methidathion 0.01
0.5 104.7+11.37
0.16 95.3£6.32
Tetradion 0.016
0.8 87.2+8.98
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sz}
120000
110,000
10000 A
50100
#0000
7000
0,000
000
4000
010
00

10000
D e

RT [min]
2 4 [ 8 10 12 14 16 18 il 2 P i P 30 32 34

-10,000

v recovery Jjavh DATA
450,000

41000 B
0,000 3

a0
250000
10000 1
150000
10000

50,000

M M) M.AJLJ |
0 ; RT [min]

2 4 ] [ 10 12 14 18 18 0 2 4 b} i 0 32 M

Fig. 6. Typical GC-ECD chromatograms of internal standard solution in sample of
‘Nichinan No.1" satsuma mandarin.

A: control, B : recovery(1l. diccofol, 2. methidathion, 3. tetradifon).

_13_



- o -
Azre] Azl we ok ARFe] ARWAS dehhe I 2L B F
2= 5 o S5O = =] O = S

HETke] 317 AV BAZRCE fFofdts AWselr] ¢s) E4AEAE 5o 3

o 5o 3 2 . Y

A4e 1E2 fARe T 5 Atk o AT dicofold] AHASF

0.9702, methidathion 0.9647, tetradifon 0.9089% 19l A<l ZHsta o] 3AA

SEELE0. o I~

o) AYFL & & Atk

HoTE 2z

gt dicofol

mo. |/t ¥ Iniyi) ic tendy) Inyi® InC1} B B 35T 35t

1 [ s 4198 | [1.4347 0 0,0000 20683 /12766 \| 01681 00263 | 07463 349
2 [ 3.605 |/ 1.2823 | 1 12825 16445 [[12379 1 00444] 00020 05063 313
3 2 3.604 || 1.2821 4 2,5643 16439 || 1.2002 0.0819 | 0.0067 | 0.5060 279
4 3 2,596 | 1.0634 9 53,1903 11309 | 11625 | -0.0991 [ 00088 [ 0.2427 2465
5 5 2734 | 10059 ] 25 5.0294 10118 1.0871 || -0.0812[ 0.0065 ] 0.1895 187
B 7 2629 | 09867 | 49 6.7671 09346 | 1.0117 || -0.0450 [ 0.0020 [ 0.1568 157
7 10 2469 00037 [| 100 9,0363 021e6] 08986 [ 00051 0.0000 [ 0.1108 76
8 15 2172 0778 || 228 | 116347 06016] 07101 || 0.0655] 00045 0.0420 14
9 21 1,691 05255 || 441 11,0359 02762 | 04839 || 0.0416] 00017 [ 0.0020 5
10 29 1.076 | 00736 || 841 2,1332 0.0054 | 01823 [ -0.1088 | 0.0118 [ 0.2472 106
11 40 0,608 || -0.4370 1,600 | -19.8813 02470 | -02324 || -0.2645 | 00700 [ 71,1402 454
12 50 0511 |} -0.6707 2,500 | -55.5367 0.4499 || -06094 | -0.0615| 00038 [ 15414 950
13 |\ 60 0,484 |1-0.7257 /| 5,600 43,5402 0.5266 | |-0 9364 0.2807 | 0.0880 | 1.6808 1706
sum [V\243 (]  28ms0] \z4202 /| 9305 | -44.2841 113472 [ \7.4219 /| 00017 02121 |4 7.1119 | 485277
AWER | 1e.69 2206 | 05708/ | 722692 -3.4085 08720l 5709/ | 00001 001687 05471 373.29

[EREE suEdE | sS o M | B

y=ae™ In@ﬂﬂ(a)-g/ gjggggg Sges | 68985 1 £.5935 | 3BE60 | 10.56

[ y = 35800 20T o 20l 02134 11 0,0194

aF & Al = p &

S R’ =0,9702 = 71119 12

Fig. 7. Qualitative analysis of variance in dicofol.
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1) FAoAe AFHF A3
24 g T =AW EZN A9 dicofol®] ZHFHF W3 Fig 8o UEM

ok ok At 2403 ARG F AR AT BAG 2B 0QAe AFF

3919 = 3.605mg - kg, 3.604mg - kg, 2.896mg - kglo]

e

© 4198mg - kg, 1Y, 2
o 15¢xtol= 2172mg - kg', 21LAFolE 1.691nmg - ke, 299 1.076mg - kg™, 40
doll& 0.608mg - ke, 50¥ = 0511mg - ke, 60L& 0.484mg - ke" O 2 48.3%,
59.7%, 74.4%, 85.5%, 87.8%, 885% 2 #HAd= Ao Yyt T AX F
3Y7HA] 31.0% 5 F243] Aoy 219 o]FRE 60L7A] 39Y St 288%

o Zage Bl Aol AT TEE AN hse Aow gt 242
5

ZrEe ez HuxEa Yoi(Choi 5, 2002; Howard, 1991; Hassall, 1982;
McEwen ¢} Stephenson, 1979).

o] AR=HEH T ALY y = 35809 (F = 0.9702)0]H °]& 3|7
WA eznE 2as Hs 44 HAA4E 7ol AW dicofole] AEA
RH7)E 184U 2 Ve

Dicofol& &9 A9 Zx e AgAe=w 2dXA, g, F 59 waxzol
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]
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o
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==
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B>
o
2

Aol &317F 713 &3 Ve €S AES A¥ 381YE HA 39Y

Fol 237t F5® Aoz Ve

50 r
Y . y=3.5809¢"""
4 o ’ R’ =0.9702
&
= 3.0
o
=
R ?
[}
O
5 1.0
© u
OO 1 1 1 1 1 ]

0 10 20 30 40 50 60

Days after treatment

Fig. 8. Regression of dicofol residue on the number of day after treatment in

‘Nichinan No.1’ satsuma mandarin.
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2 35 % A9 IFF A3}

1o,
rot
o

flo

e 57 Bus B FHFF EAL ANGA AE 2% F
Hog YUY, I A3 A FAQ 60Ul FHylolE 2115mg - kg, 190=
2.108mg - kg, 3YE 2.065mg - kg, 5LNE 2.048mg - ke, 8Ll E 2.086mg - kg
o2 Yeston Sl 0.0047mg - ke, 0.0046mg - kg, 0.0037mg - kg™ 0
mg - ke, 0.0033mg - kg2 AFL FE 849 Hueo DFES FaES
3.7%, T 298% Fadhs Aoz Yeiyth #Au #FEef gAgrT 3
FoA FFEF FAago] EShTh

Lee(1999)9] Hile] waw ZEFe 7143 75%, 33 25%2 A Yo
o] A%E EUE e MNFS EAF Ayt Hyo AR} Aoty 7HEAS
) o ZFFS 100%2 FohE FE B AlE 50g 5 A= 25% D3]
M FA= 125g ©] Hal o] HHrt B4 AlgFF HAzFe| sFt= 50g o] =7
e M= 125%4 dtedol Fth(Jeong, 2007). wWeEtA ZFIE T o] 7y
of ZAFFTIE HAF E43 60U ZFHFF 0.484mg - kg'oll 4H]E - 1.94mg -
kg'o] FFITGL F om olRAL Fe U B AA] 2115
mg - kg3 wlwstA FHyol= F FFFY 109.0%7F AFE AoE FAHL F
Atk o] A A HA LAY 25%2 xAAete HHZ NUAFTI} ol W
ThE Lee(1999)9] H e} frAlste] #&ole Fofo]l A9 ¥RA ¥ 77
2R S & F AMA 7F T A WA g% Y AA E9=
43~100%Z HFi 2% AAES BEAdte HiHy 7Ee F95 HAYWA
He o Tk g Ee s ASE Helth

O
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Fig. 9. Changes in residue of dicofol on fruit flesh as sampling days after 60

days treatment. Vertical bars indicate SE of the means (n=3).

2.200 [
B v oemt
|
® 2100 |
2
T 2050 |
S
8 2000 f
C
(0]
S 1950
3
1.900
1.850 1 1 1 1 ]

Oday 1day 3day 5day 8day

Sampling days

Fig. 10. Changes in residue of dicofol on fruit peel as sampling days after

60 days treatment. Vertical bars indicate SE of the means(n=3).
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2. Methidathion®] &< ZF % 3}
1) JHANAY AFF ¥

24 g T =AAE ZAA A9 methidathiond] ZHF& W3+ Fig. 119
etk FwoF AE F 243 AR F Als AFHE B4 2 7L
dzp) o] FFHFL 4.669m - ke'S YERAR O 19, 29, 3U}olE 4.493mg - ke,
4.132mg - kg!, 4.036mg - kg'Z AT QoW 393 wWhe] AALE 13.6%0] QL
o 15U R}ollE 2.604mg - ke, 21¥ b= 1.935mg - kg, 299 1.728mg - ke, 40¥
o= 1.180mg - kg, 50¥ = 1.179mg - ke’ 60L& 0.866mg - ke' e 2 A A3 7+
2%te AeE eyt #AFEde 159X71A] 442%7F A% v 21 o]
Foll A 60Y7kA] 39Y Bt 229% HAdte] AZto] Ay = MA3] A H
E RAo® Ueydt ¥k A¥ I 40U9xt0e 748%7F ZAEJL F8o] ¢
" 60¥ole 8145%° FAE&ES EHAt o AHRZRE Fo AL
y=4.2231 " (’= 0.9647)°]203L o5 3| AWAH Ao ZRE 2= H methidathion
o] AESHH wiVI= 24692 YUEH. Koh 5(2002)9 Rie #AEE

o 13 A F A2 T Al Easte FRrFe A=t FAA Y 270
Sl

(

H

|

FolE 903%7F 24" Aow Wty glow B AFME kA 27)
4 T 8145%7F #HAS AT & Atole gle 2o HRATh

Methidathion®] Z+FE5¢F FL7)FL 5mg - kg'oZ 2 AFA 27 ¥5&
4.669mg - kg'o. 2 FL7)FE olatz HIdPot WA 2u] 2L 9338mg - kglo
2 Uit AR 37 7hedt E9 Ve d s AET A3 219E FHA
23U Fo ZF37t 7te s Ao 2 UEETh
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Fig. 11. Regrission of methidathion residue on the number of days after

treatment in ‘Nichinan No.1’ satsuma mandarin.

) #& 2 He) AFF W

=9 #53 H#uE BEo)e] methidathion A& A4S AAaA 7d B
Az T3 oz SISttt 1 A7 AF Tl 604 0g Rt ]
£ 3.638mg - ke, 19+ 3.398mg - kg, 3L olE 3.043mg - ke, 5Ll 2.940mg -
ke, 8Uole 2.213mg - kg' 02 YEINoH 84 oA FF RFYF UAE
& 392%°]x FHHKE 0.0230mg - kg, 0.0157mg - kg, 0.0134mg - kg™, 0.
mg - kg, 0.0113mg - kg’ o2 YElgon 8o HEoM Tt ARG ghee
50.8% % Wk o]fe] Zadte Ae & AUMH

Zrshe woF o] Ao HRRATH HF EAS 60zt FHF 0.866
mg - kgoll 4¥]E 3} 3.460mg - ke'o] HFITL FAHAT F Jon )AL =T
BA A9 3.638ng - kg''F Hlwatd Hylode F FFE] 105.1%7)

oz F4Y F A #F7IAA F4A methidathione 31} 359

&
&
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=
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A w2 Faste AeE yestern] REe] soke o] IR s
S ¢ & AT ¢, Nagayama 5(1995)9] Hio|X = Fokdite] 840
255 AFog2e ool &o]stH imazalil(e]W|HH=4)), bitertanol(¥-ZAl)3
T2 AL A A7zl ZojHel met FAFelMe FoF FFe] wobA
i sler kim 5(2003)2 Atk AAAEAE ZF5AdolA  chlorpyrifose
At 22 Lom AL HF - o]dqskA] REstal hydrophobicdt AHS UEH=
Abe] 3] waxFell FHHO AR AR Hugt Ad Zo] {791

pgEe A ol@HA wop Fz 44 $eld gol IFIRL Sk
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Fig. 12. Changes in residue of methidathion on fruit flesh as sampling days

after 60 days treatment. Vertical bars indicate SE of the means(n=3).
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Fig. 13. Changes in residue of methidathion on fruit peel as sampling days

after 60 days treatment. Vertical bars indicate SE of the means(n=3).

3. Tetradifon®] =<F Z7F % W3}
1) FHNAe ZFF W}

FZ2A g T =XAE ZFNAMY tetradifond] FHFEF WSl= Fig. 149 W
itk FoF A7 F 2 BHAg T AR AFSI EAT AR J|FH(0Y
aHe] ZFHFS 0876mg - ke'S UEhAeH 19, 29, 3UAolE 0.858mg - kg,
0.721mg - kg™, 0.678mg - kg' 0.2 ZFAsta ow 39t wjo] AL 226%0%
o 15¥ = 0417ng - ke, 21€ 0= 0.345mg - kg, 299 & 0.288mg - ke, 40
dol= 0.228mg - kg, 50¥ & 0.212mg - ke, 60D olE 0.194mg - kg' 0.2 YEMSE
t}.

T AE F 10¥ BHA 458%E A48 WS ol HAasI oy 15U F-H
6097k 459 <t 178%HAE Faste AFS B wof 4%

Fol ol Badh §7] GaA Fofol A% AYFel ol



tetradifon< Jeong(2007)8] HRiro|Al Atz Gz el st sigEsloll A3 o)
AL 20T A2oAM 359 WA7E Hole= AAYH & AddME wF &3l
71Zke] 21 Ao YERT

Tetradifon®] Z+HF5¢ 3 E&71FS 2mg-kg'oZ B AYPoX %27 Fee
0.876mg - ke 0% FE7F olstE AFsAo U 7Y 3] W 2.628mg - ke
E oyt ARl S35t 7hed S8t s 42 S A 109292 HA
119 %o E38h7F 73 A2 veisth

71 @44 A5 A (Organochlorine Pesticides)= 21=3 F&9 AWAd =
A5 7] AL A AA(lipophilicity)S 7IA™ 4% w717 4 doly He
W3] A4 (persistence) 0.2 o= ATAHTE 4AFHo] Fsta HEHLAI Ho

M Ages g o] 7t A T A A e A e A
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Fig. 14. Regrission of tetradifon residue on the number of days after treatment

in ‘Nichinan No.1’ satsuma mandarin.

2) 4% 2 Bue AFF A

H53 #3999 tetradifon FFH T4 AMGA AE EHY L3 WHo
2 FYP3t. 1 A AF FU 60l FIolE 0.791ng - ke, 1¢ol=
0.744mg - kg, 329 1E 0.733mg - kg™, 5¥ o+ 0.680mg - ke, 8L ol= 0.599mg - kg™
o2 Yehgon #HSdE 0.0110mg - ke, 0.0101mg - ke, 0.0095mg - kg™, 0.0066
ng-kg', 0.0057mg - kg’ & 88U} HI oA FAEL 243%, HS5S 482% At
Atk o Ay #K{o FAEL 50% JFEF HUY #HIe FAi Lol 3
Jeong(2007)2] H.i1e} o] Fafol wlg- gt EalE
Aol ujo] FRIATHHE AP E43 60U 7HF
% 0.194mg - kgl 48] E 3 0.78mg - kgo] FFITI FAHT £ Jow o|RAE
sg o] EA ARl 0.791ng - k' vlwstd ylde F AFHE
101.4%7F ZFete 202 FHE F Ao Lee(1999)9] B} frAs A#4E H
At
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®
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Fig. 15. Changes in residue of tetradifon on fruit flesh as sampling days after

60 days treatment. Vertical bars indicate SE of the means(n=3).
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Fig. 16. Changes in residue of tetradifon fruit peel as sampling days after 60

days treatment. Vertical bars indicate SE of the means(n=3).
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Table 4. Half-life of dicofol, methidathion and tetradifon in ‘Nichinan No.1’

satsuma mandarin.

Regression Half-life
Pesticides d
Equation R? (days)
Dicofol y = 3.5809¢ %7 0.9702 18.4
Methidathion y = 4.2231e"%% 0.9647 24.6
Tetradifon y = 0.6915¢"%* 0.9089 27.8

Table 5. Distribution in residual pesticides 60 days aftrer spray in ‘Nichinan

No.1’ satsuma mandarin.

Concentration(ng * kg™

Pesticides

Whole(A) Peel(B) Ratio”
Dicofol 0.484 2115 109.2
Methidathion 0.866 3.638 105.1
Tetradifon 0.194 0.791 101.4

? Concentration ratio of pesticides in peel (=B/A x flesh ratio x 100)
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Table 6. Residual ratio of pesticides in the peel, flesh, and hand in ‘Nichinan

No.1’ satsuma mandarin.

Spiking Residual ratio(%) Natural
Pesticides level reduction
(%) Peel Flesh hand (%)
Dicofol 100.0 11.10 0.10 0.13 88.67
Methidathion 100.0 8.58 0.056 0.062 91.31
Tetradifon 100.0 7.09 0.01 0.02 92.88
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Appendix 1. Conditions of weather during this experiment.

VIL.

=]
=5

=
=

Average air Average .
Date . L Rainfall(mm)
temperature(C) humidity(%)
September 23 20.4 60.3
24 19.9 58.4
25 19.5 61.1
26 20.6 63.8
27 20.8 60.0 0.5
28 20.7 54.8
29 20.3 55.5
30 20.8 65.6
October 1 20.4 65.9 1.0
2 20.7 63.8
3 19.8 63.8
4 20.2 64.6
5 20.6 60.6
6 20.1 54.6
7 211 56.4
8 213 56.1
9 21.0 56.0
10 213 56.9
11 21.6 805
12 20.2 62.9
13 20.2 61.6
14 20.6 69.1
15 20.8 55.6
16 21.5 57.6
17 20.9 66.1
18 20.5 55.8
19 21.8 64.0 0.2
20 20.3 69.6 6.5
21 214 61.8
22 20.0 72.0 11.0
23 17.7 60.8 0.1
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Average air Average

Date . L Rainfall(mm)
temperature(C) humidity(%)

October 24 18.0 60.3
25 19.1 55.4
26 18.7 69.6 0.5
27 16.8 64.9 0.0
28 15.8 61.5
29 18.3 58.5
30 17.5 60.8
31 17.5 55.5

November 1 17.3 56.5
2 17.8 55.4
3 78 49.6
4 18.6 59.8 7.0
5 1948 58.4
6 15.0 53.4 0.5
7 12.2 49.5 0.1
8 16.2 51.6
9 20.6 53.9
10 18.3 72.8 0.0
11 14.0 54.0 1.0
12 T2 50.6
13 17.1 56.6
14 14.1 50.3
15 181 449
16 1265 43.8
17 12.8 451 0.0
18 13.6 70.3 7.5
19 14.6 71.1 5.5
20 13.6 59.1 0.5
21 13.0 48.9
22 14.5 64.6
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Appendix 2. Physico-chemical properties of dicofol

IUPAC Name
M.f

Mol. Wt.

M.p

Dicofol

OH

OO

CCI3

2,2,2-trichloro-1,1-bis(4-chlorophenyl)ethanol
C1HoCl:0
370.5

785~79.5T

_36_



Appendix 3. Physico-chemical properties of methidathion.

Methidathion

@)

//17_ CHleﬁ)(OH3)2
/L N

CH30

IUPAC Name
S-2,3-dihydro-5-methoxy-2-oxo-1,3,4-thiadiazol-3-ylmethylO,
O-dimethyl phosphorodithioate

M.f CsH1104PN2S3

Mol. Wt. 302.33

M.p 39~40TC

V.P 2.5x10™* Pa (207)

Solubility 240mg - kg'(25°C) in water, 150g - kg™ in ethanol,

670g - ke in acetone, 720g - ke in toluene (25T)
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Appendix 4. Physico-chemical properties of tetradifon.

Tetradifon

Cl
Cl @— SO, — Cl

Cl

IUPAC Name 4-Chlorophenyl, 2,4,5-Trichlorophenyl sulfhone

M.f Ci2HeClO5S

Mol. Wt. 356.1

M.p 148~149TC

V.P 3.2x10° Pa (207C)

Solubility 200mg - kg'1(50 C) in water, in ethanol, in alcohol,

in dixozn, in chloroform, in benzen
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