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The Degradation of Methyl Parathion in Chinese Kale Which are Dipped in Changeable Water
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The Degradation of Methyl Parathion in Chinese Kale Which are Dipped in Changeable Water
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Abstract

The study of methyl parathion degradation in Chinese kale which were dipped
in changeable water was conducted on October, 2000 to February, 2001. The experiment was
designed as completely randomized design (CRD), having 3 treatments of methyl parathion as no
application (control), sprayed as recommended dose (10 ml./ 20 L. of H,0) and double dose (20
ml./ 20 L. of H,0). The analysis was done on 0, 1, 3, 5 and 7 days after the vegetables were
dipped in changeable water, by using gas chromatography method. The results show that methyl
parathion residues in Chinese kale of control group were lower the maximum residue limit on 0-7
days, but the residues of Chinese kale which were sprayed as recommended dose and double dose
were higher than the maximum residue limit on 3 and 5 days respectively .On 0 day methyl
parathion residues in Chinese kale which were applied as recommended dose and double dose
were significantly difference from other days . The residues on 1 day were significatly difference

from 3,5 and 7 , but the residues have not significance on 3,5 and 7 days.
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dgnsemuniiluie (v Igyde, 2527.)
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3. ANATAUNBHIRIAGY
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2B INMBam 31 i500u
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€ a - oy o o
v 1hanisludesios foudu ndundlenszan vhawlvade (nsel, 2526) @edn
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1. o ImsWuuUUTan13HA (muscarinic effécts)‘

2. 9IMIWHUULUU IAAYA (nicotinic effects).

3. eININETsTUULsTamMaIUNa N (central nervous system)

o U Yo P
M INBUVVUTATIHA (muscarinic effects)
: 4 o Y ,
fomsidien s aduld ewfeou desdu delva WladuSy dwewe @

A o o o)
uve uazmieeeny vasnauiiudlhliifasinsle

oM siBuuUInAta (nicotinic effects)

fiommsdu Aeaniionsoouwas waziiusuwia
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pnnEisyuulszamaIunay

szezwnszvulssamaunanIrgansERuudsses nasgnnavh lliinensdn qu
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AUdU  AIIUATZIY  UASTHNATA 1 lRsuasRNIAB N THUssudsme ldiiesan
szuuszamdumad
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amiawist Iseouszgnduns iz lua Functional group 1ndifiueiy acetylcholine @4
Huasiimdhiiseneanediudelumssifecdoyaconenlilfuradiszamdng &
q‘/’ a =2 A jana =S a v o o A ~
i wnsaniilsesn Ysenseliugisemudunil Taeaseiuulan cholinesterase lina

E 4
o @ o 1 o a aly e o o *
Tumsfugsmshaussuulszamuazsemeisuradnd liheduuysddaditeagu
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MaudNBaZMIThIN
14
a o ) ° ' o J E
- mshugnRvils Wiudednihm] uzdesunmeldazen
i 4
- andydn s udedasiazeinsaaios 15 R
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a o o <
- msiudmhadesihlvefsulasmialaensdnne vislvauitnde (nde 1
[ :I t ° 1, 1 o v Y
Foulazaigu 1 ufa) Suhdihedwmninioudiensuzussgarsiy ed1ld
LA A ~ a =3 Qs o ¥ 9/ * V.
omstufihenivuaad minlienmsani thanTelugesies wazwmiuniien
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A155014 atropine 2 diaviuil  (Funsnng, 2531)
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fusihdvmiuuwng

dmiuuwndoniia Ao atropinesulfate ¥t uduBonad 2-4 mg. unzdad e
2 mg. ﬁﬂé’mﬂq 10-15 Wit suemsaty 819Men 2PAM WA 2 mg./20 cc. andudu
doaduosiin Toxogonin  Aaddusndrodiunudfviilgsamdy aopine 18wid

Morphine, Theophylline e Aminophylline ungile (1l3gs, 2535)
Gas Chromategraphy

Lflmﬂ'%"aaﬁaﬁ“l%a.wmmz’ims1::ﬁms*ﬁ’a“luﬁm]?mmuazﬂmmw MAUAYBY Gas
Chromatography feusnasseriflu gasphase fganginiie udainlilfinedmiiivssg
Sremlansii (stationary phase) mt’f'uﬁﬁﬁuﬁ'mawﬁagjﬁuﬁﬁu Semsudazwiiatinganssu
Tumsuend (partition) Ay TldBemlandsudi (mobile phase) wiesnaouiirmull
@ stationary phase Tugaanawils 4 msudazdezgruenvinduldlunafiduiu

Gas Chromatography L1} @A/ stationary phase (11 2 ngulngjq
1. Gas-Solid Chromatography (GSC.)

14 stationary phase iiluvoauie Hufa absorbtion esmishuda uaglifiansdu
wiovey uazihilmanadin wezasulunediniiussydae active solids Siuliana
sieves #1370 porous polymers, Silica gel, alumina, activated carbon dudu
2. Gas-Liquid Chromotography (GLC.)

asiegfeiussannsoueneenanduld  densnsznedaiuanmeiureuda

YW stationary phase {ﬁﬁmmmm (liquid phase) IBGUUYBTL (solid support) Tu
anvaziduuiufduine } Ay mobile phase v5oiiA1 partition : coefficient ANAYU  Gas
Chromatography ~ wiianilvesvaailyu stationary phase ﬁmmf?ﬁmmnnhf?«‘l‘fﬁuémd
Martin 482 James lAterues Ui Gas-Liquid Chromatography Sunfusnly ag.
1952 Alaimunuwiouduldinslszgnd ¥ luaided s Wu 0wl #9ven eansasu

AUNRAIIRING I

au15zneUveINTBY Gas Chromatography
¥ ' & [} o
19589 Gas Chromatography Inenia lilezlsenevudisdluilsznouiugundingas

S ST . i o : . 2 s 2
51 2 vieflinSeeeinalng camier gas Aviviihiidiu mobile phase Fevzgnitili lnadh
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T lunedini sﬁamﬁwﬁuﬁﬂzgﬂﬁzﬂswzﬁgﬂﬁﬂ (inject) WhitdauA¥aaes (injection part)
msﬁmzqnmh’ff’lﬂiuﬂaﬁuﬂ Ferofunteswsa9dn (detector) A3BaRTITIRLE M
Widaanauile I8sumsfieensnaedind uazdsdagadeluiundostuiindoya (recorden)
°’§~1ﬂzﬁuﬁﬂ%gmaﬂmzﬁaﬁﬂﬂuﬂawa dmﬂssnauﬁﬁﬁmﬂmaGasChromatography 92l
anyULHITAUANIIA ol

CamierGas  : wmvhithasaeduidesnsdnseiiudaluusedndlud
309032970 uRaAlSilu carrier gas Aosiinuamnidhuudadios fuanluagad wasile
ATmANUTBUGY carrier gas fitlonidie Tulasion (N) uae 8oy (He) maldufmiiu
mobile phase  ThiAwAUgasznivaessanmuiu et ngs Sl Gas
Chromatography iihumaiinfitilse @nsnwgs

Column . fofiualousandes Gas Cromatography MM IZATLLIUMS
wneseziRnsuiinedl Snueialilvesneduiszilszneudaonasdau Ae vasanierie
(tubing) A2 stationary phase ﬁmsqagjma‘lu nsdinnesniidnuasdiunaeauds vie
Tane @urgudnaneyszane 1.53.5 mm. uag stationary phase Nanwazdluveuvaddi
inAouBguY solid support Ananvmzdiuding udguinaielszas 0.15-0.25 mm. Gon
ApdnTiN packed column  UBNINREEYTA Capillary column  Slunedunfiwuviedle
liquid stationary phase ngnméamﬂué’i’umqq fndedmly farumw 0.1-1 Tuaseu &
durgudnaenieludnuin 0.1-05 mm. fesndluredniuvwvieda Seemnsafiany
gmvesnedind 1AuInNAI packed column 312313 back pressure 1iBend ﬂaﬁuﬁwﬁﬂﬁﬂzq
stationary phase 181788131 packed column 10 Sedpeld@reteiitivnation Wity

Capillary column i 2 v Ae

1. ARdULLL weto (Wall-coated open tubular)  iiiuneduift IdninmanAeumis
YBINDAUIAE liquid stationary phase

2. oY plot (Porous layer open tabular) wilsnmielugesszinfoudisdgadu
(absorbent) udé'uﬂﬁaué'wﬁmﬂsﬁ'uﬁﬁ liquid phase A28 Senneduiiainin scot (Support
coated open tabular)

w139489 capillary column daulngitiienldinnenuds uag fused silica (¥
inFanteon ladindedie poly-amide)
UszanEnmues capillary f:%zqqmnﬂh packed columr ~ msuenanaeisfezld

. ad ; ' . { Vo
namiesnd1 gaungiiniddndilu packed column uag flow rate Y8R carrier gas 1131y
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capillary column o8n311u packed column Taevialu/14i#es 0.5-4 ml/min. § M5 nitrogen

482 1-10 ml./min. 11511 helium

Gas Regulation Injection Column Detector Recorder
) —P > — —
Cylinder Valve Part
Sample

I3 b 4 .
317 2 ueasdausznouRug UMIRIIUYOUATBS Gas Chromotography

szlamni
1. Mwamsasrnlinrizviedissada
2. lddredaioy
3. iyedeld
4. gwaldde
¥
5. 8WMs 19U
msalszgnald
a 3 P < o A e
1. ewsausneseayldnateriin  sausasiadiendeiy  wazeshiidou
isznsumiousula
2. s iFe I¥lAdudedimaiesiia
3. fauduiutvesmsinszimalSinasazguamgs wiud
4. Igmsfnninssadrevesmsmliamilfisouniinneng
5. 1 lumswTeumsnaaesaneasumsinszias lugagmnssudiee 1wy ms

a o = o @ o v
Imsgdgunwe s msamnedashiadagiedie lugadmassy

Ed . o
Plasfey samamsanymMedunadsy WU amsuaneluone uvasin

wazAu (ggan, 2534.)
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gilnssinasisms

gunseiazesndi

1. gunsailunsilgndn

au
uilastlgnuuna 1.5 x 4.5 w3
{logas 16-16-16
)
fleai5e
aidawuirnazh aethly)
AsAMUAIINTaNI3 1 580U 50% wiv (EC) vasuStnmwaey §iia

ARANUMSIATYUINLITY S GRS

2. gunssiludenlfiiants

2.1

A o
e wiuazgilasaioug

é’au (hot air oven)

{A34%¢ (balance) 2 MM

in30silut (blender)

i3esanUSuasauvgliat (flash evaporator)
m‘ém Gas Liquid Chromatography (GLC, GC) ?'Jﬁﬂ Shimadzu iu 14 A
unad (stirring rod)

n3528uA7 (funnel)

firnes (beaker)

NA1a3a (glass wool)

naoanya (dropper)

vwdunay (evaporating flask and receiving flask)
N32UBNAN (cylinder)

w2 ldes (vial)

ﬁné{i (stand)

1ln)e (pipette) 4119 0.2 Uag 10 ml.

o8 Intliula w11 200-1,000 LL1.



2.2 el
- ethyl acetate (A.R. grade, FLUKA)
- sodium sulfate (Na,SO,) (AR. grade MERCK)
- standard methyl parathion {394 0.72206 ppm

14
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ad
IBNTINAAN

1. msilgndn
t4
THUAUNISNAABIULIY completely randomized design (CRD) 3 3 35013691

li'léRaniuaismmTanis 5oy (control)

2 2B
=D,
p—

=h.
()

a a @ ° ° A
ﬁﬂwuﬁ']slﬁJ‘VlﬁﬁW’]ﬁ"l‘lﬁﬂﬂuslu@ﬂﬁTQTUﬂTLLug'U’]U'Uﬂﬁ']ﬂ {recommended dose) D

9
10ml/ 1120 L.
= ¥ a Y [] o Q =
RANUATTUNTANWIT 1"1ﬁaﬂu°luﬂm TN UUS U THURATN (double dose) 19

=i
=
w

1 4
20ml/ 120 L.
Ao A o A o a =) o o

aniiintimases A9 vinalsuTsumizdvesmalsuna lulasmsiamsedag
W gndnmanssiiau 3 wlee Ugninlasussgauldulamensauie 1.5x4.5 was W
A o Y S o I oA Y oA + o o Y v A
woudin  wdeninduhmsdesaulvazBuauazwaudjeaen  insilgadnaziniuin 17

l é - 4

qa1an 2543 Taelsendadluuadlundazutlas diedneyld 17 Su G we) uenldimde

nquag 1 du

Y o o d
msdgiRnaziigeiom
14 b4
L. seiriuas 2 afe dn-Bu
14
2. wymAudlaniaz 1 afs
3. lddlegas 16-16-16 90 q 7 u Tasarsnimldnulag
4. ldfjogSesiiagiayn 5-7
o w & A Ay
5. fmsthsateiy laemsaouns
14 ¥ 2
Tdflenswsnidiofnaziiieny 5 fundsnnuenaeu uagiissy 8 Tundwen (16
i 4 b4
ne. 2543) uazimsldiledn 2 ass  dhmsfenumsunsani lsesuniusnlusas
k4 ] b4
A 10 miah 20 L. hualasiizuag double doseldmaududu 20mt 20 L.Iuwalag

3 e g v U * z A o/ QU
13 nasniniuszdanuaisnn 7 U uazdanuasagavhedionney 46 Tu (1 5.9. 2543)

2. MInuAnéee
] 8 v
quitudeddnazinluiuil o wdnhlddusrunBlninlSuw 5 Gas Taenlaeu

¥ v F 4
Wiy wdnhdnnadauenaisiuiufio, 1, 3, 5, uag 7 u ndsmsfanunfegatie



16

3. Fimsanamsoindietasin
Hudeteinliaz@on %6191 50 + 0.5 0¥y ldlulethu By ethyl acetate 100 wa.
WAE Sodium sulfate S0 NTY (sodium sulfate fiovi w1 IgRo0vTu hot air oven igmugii 100
°C U 90 Wi nouU Lﬁaﬁﬁﬂmmé’u) fuww 3 1i udnilinsessin sodium sulfate
fuemsazaeiinsosidifiudani 1 i@y ethyl acetate 50 ml. 1A sodium sulfate 25 ASY
aeludruiimfeninmsnses fhuwm 3 it thlunsesim sodium sulfate Mumsazatef
nvos Qifludauil 2 1@y ethyl acetate 50 ml. 4AZ sodium sulfate 25 n¥y asludanfimdenn
msnses S 3 wiit (siludediuadudh-§a) innnsesii sodium sulfate LA
saofinseeldifudiuit 3 thasazaeiinseslds 3 dnmnsaniu udnhlaaySines
Suiniesan1lFinAsgungRa (Flash evaporator) figaimgdl 60 °C IWinderSunas 257 mi.

Tetlu vial udufufgavigd 4 °C

4 aandinngvmamiamstiseeulneifinies Gas Chromatography
4.1 fofmunveunios GC Monsadns ey
1384A32930 (detector) : ¥iin Flame Photometric Detector (EPD)
Column : 1 packing column v IRIEUAIgUENDT 2 Tadwas 812 2.1 was
U3s ﬁ]ﬁ#’]ﬂ 3% OV-1 on 80/100 support silicon supelcoport
Temperature : column 210°C
Injector 250 °C
Detector 260 °C
Carriergas : N,50 ml./min.
H,35 ml./min
Air 100 ml./min.
42 AsaaRUESINEATIIRIET
Calibrate peak ¥B4A131ATIFIM (standard) Taen3Raa1su1IAI1gUeU 199N retention
time wazaduduvesEIINATIgIUA udissamsatanndleduielinsedinem
S TR TR LY
WWIOMe - R84 calibrate peak NATuRsutINMIRaTIsAfiAvINAIRENAN
- & peak  vesasafadetei laTidnuaziidas desiimsiten

(dilution) @13 ANAAIDE A cthyl acetate
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5. asrnnsfSnamanuavewumEanmia isesunnmsanaaledy
o N = H A o o S
thammududuyeauunianis lsesud IdnnwTssuyiimsdavmlSuunis

i 4 .
anf1ensil ﬂiu‘lﬂlﬂ'liﬂﬂﬁ'lﬁﬂlﬂﬁLﬂJﬂ%ﬂ‘W'ﬁ'lnlﬁBﬂu = (AxV)/W

] o 3 o &
A = anfSinamsandiefifuineInaies (ppm)
v = dSnasifunneaisanadiedi (adjust volumn, 5 ml.)
W = wminvesdedredingildana (g.)



AHaniinaaed

- o [ = 9 = o/ ¥ oy gy
HAN3ATIIRTIRARLT USnamsantsvesamiants Iseeuludnasvhi lild
Ranums (hduaaugy) NlSuumsandevesdmsaminlseeuluiui o, 1, 3, 5 uag 7
14 | 2 ) [3 } 4
nasmsfanuaiigaiouaz gulnihfinReuyniudeil 0.15637, 0.11658, 0.00, 0.00 un
s o o o a ¥ o ) 'Y a ' . e
0.00 Afdn mwdey  TaohdSuunsansedinhrnaeatsuazlinnuuandiseds il
w o w aa 2 a @ Y A a u
vedngnada  dSinunsandsvessumianin lseeuludnaziiniimsfiawuamons
v i 4
gugthwunan JuSamsandnluduno, 1, 3, 5 waz 7 a9l 9.61366, 6.68116,
A d o o (K] 1Y 3 re o a v
1.9887, 0.63493 waz 0.00 WAOW awdnunazgenalaondeawdiun 0-3lashiluiun
0 sefiffunmmsandganinluiui 1, 3, 5 uaz 7 uaslinnuuandrsedniiviod A
ata asanfealuud 1fianunendsesuiiisddamuadanuiui 3, 5 uaz 7 ualSune
msandludud 3, 5 uae7 usndwedie lilivedwameata PSunansanduesumia
Y { ] 1Y 1 o a d A
win lsesuludnazdhifeviuludasiaowivesmsuuginuemn  asnieseilsunm
5] t 4
maananluiugio, 1, 3, waz 5 nulSumnsandne fell 67.0624, 36.94667, 10.01542
o - é - d' v \J ar 3 =
uag 2933 ARy awdny dufiuszavfigenitinonnlasase TaslSuumsandisiu
ufi 0 ganh fufi 1, 3, uae 5 etdhiudfgnieata msandieluiui 1 gendriun 3
uay 5 eonihisdingwnieada maanfeluiufi 3 uaz 5 uandwdueds lifiveddgne

aa 3 c? @ o 12 9 A v W L] v =) P
a0a mu"lmu‘n 7 l‘IJJ11‘11ﬁ]i'il'ﬁl‘lﬂl@ﬁ‘ﬂ’lf’lNﬂﬂ’)i’)El'l\i!,'l«l'l i’lﬂﬁ%‘;tﬁ)ﬂﬂllﬁﬂiiﬂﬂﬁ“ﬂl
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A = - o v A
i1 PSinamsendevesamiarn lsesuludneedhlutun o, 1, 3, 5 waz 7
Y v ]
ndamsfuine lasmsguluhfinfesuyaiu
v ¥ b~ 1
PN ER USuansand e (ppm)
lufanuens oA MU DA AU
0 0.15637a 9.61366 *a 67.0624 *a
1 0.11658 a 6.68116 *b 36.94667*b
3 000 a 1.9887 *c 10.01542*¢
5 000 a 0.63493 ¢ 2933 *c
7 000 a 0.00 c 3
d lis2) 3
1/ dumde 39

FmaastyinInuRasfiua MRL (CODEX Muuanisi iseouludn (endu

UASON) WL 0.7 ARBwY)

v 4 1 A b4 v = o/ W * o g o
Tifideyaluiun 7 dissnndoni 39 lilfndeddmiuasodnszd

as -4'0 a A -9 0’1‘ = [V ) v o/ 1 =8
ﬂ'Jmm’nm‘nuﬂﬁ'sﬂaﬂmmuaunu“luummsﬂmﬂuummmmnmaﬂuamq"lmmﬂ

day  nuada

a/

o A1 @ oA ’ y e o an i A o At
ﬂﬂ'ﬂﬁﬂﬂ?ﬁﬂuuﬂ'ﬂﬂLLﬂﬂﬁ’NBﬂTQNUﬂﬁ‘]ﬂmﬂT\ﬂﬁﬂﬁ ﬁﬂ'ﬂnm’ﬂuu 95% Iﬂfﬂﬁ

DMRT
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USunmmsandn

(ppm.)

v Ad w
AUNNUINEN

H hisawuas O sasumziin B easasam

3193 uaaslSamsandsvesamsans Isoeulurnaz i luiugm 0,1,3,5 uaz 7
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Analysis of Variance

Source df ss ms F F .05 F .01
Treatment 4 0.55 0.014 0.927 348 5.99
Ex.Error 10 0.150 0.015
Total 14 0.205 0.015

GRAND MEAN = 4.181266666666667

cv = 292.48%

LSD.05 = 0.2224745

LSD.01 = 0.3164371

DUNCAN’S MULTIPLE - RANGE TEST
NUMBER OF MEAN SR

ERROR DEGREE OF FREEDOM
ERROR MEAN SQUARE
STANDARD ERROR OF MEAN

NAME

Co1
Cl1
C31
Csl
C71

ID

10

0.015

0.0752768

MEAN  RANKED AT PROBABILITY LEVEL .01

0.1563767 a
0.1165867 a
0.00 a
0.00 a
0.00 a



MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY BY
DUNCAN’S MULTIPLE RANGE TEST

NAME ID MEAN RANKED AT PROBABILITY LEVEL .05

Co1 0.1563767 a
Ci11 0.1165867 a
C31 0.00 a
Csl 0.00 a
C71 0.00 a

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY BY
DUNCAN’S MULTIPLE RANGE TEST
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Analysis of Variance

Source df ss ms F F .05 F .01
Treatment 4 209.511 52.378 26.411 3.48 5.99
Ex.Error 10 19.832 1.983
Total 14 229.343 16.382

GRAND MEAN = 3.783693333333333

cv =  37.22%

LSD.05 = 2.561835

LSD.01 = 3.64383

DUNCAN’S MULTIPLE - RANGE TEST

NUMBER OF MEAN

ERROR DEGREE OF FREEDOM
ERROR MEAN SQUARE
STANDARD ERROR OF MEAN

NAME ID

RO1
RI11
R31
RS51
R71

= 5
10

1.983

0.813019

MEAN  RANKED AT PROBABILITY LEVEL .0l

9.613667 a
6.681167 a
1.9887 b
0.6349334 b
0.00 b



MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY BY
DUNCAN’S MULTIPLE RANGE TEST

NAME ID MEAN  RANKED AT PROBABILITY LEVEL .05

RO1 9.613667 a
R11 6.681167 b
R31 1.9887 ¢
R51 0.6349334 c
R71 0.00 c

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY BY
DUNCAN’S MULTIPLE RANGE TEST
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Analysis of Variance
Source df Ss ms F F .05 F .01
Treatment 4 9706.566 2426.642 35.174 3.48 5.99
Ex.Error 10 689.906 68.991
Total 14 10396.472 742.605
GRAND MEAN = 23.39149666666667

Ccv = 35.51%

LSD.05 = 1511

LSD.01 = 2149173

DUNCAN’S MULTIPLE - RANGE TEST

NUMBER OF MEAN AN 5
ERROR DEGREE OF FREEDOM = 10
ERROR MEAN SQUARE = 68.991

STANDARD ERROR OF MEAN = 4.7955187



MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY BY
DUNCAN’S MULTIPLE RANGE TEST

NAME ID MEAN  RANKED AT PROBABILITY LEVEL .05

DO1 67.0624 a
D11 36.94667 b
D31 10.01542 c
D51 2.933 c
D71 0.00 c

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY BY
DUNCAN’S MULTIPLE RANGE TEST
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