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Abstract
The study of methyl parathion degradation in Chinese kale which stored in
refrigerator is conducted on October, 1999 to February, 2000. The experiment is designed
as completely randomized designed (CRD ), having 3 treatments, as no application
(control), sprayed as recommended dose (10ml. /201 H,0) and double dose (20 ml /201
H,0). The analysis is done on 0, 1, 3, 5and 7 days after keep in refrigerator by gas
chromatography method. The results are found that methyl parathion residues in Chinese
kale which sprayed as recommended dose and double dose are higher than the maximum
residues limit (MRL) on 0, 1, 3, 5 and 7 days. On 0 days Chinese kale in control group
are found that methyl parathion residues are higher than the MRL and have significant
difference from the other days. In recommended dose group, methyl parathion residues
on 0 day are higher and not significant different from 1 day. Methyl parathion residues
on 1 day have significant difference from 5 and 7 days. Methyl parathion residueson 3
days have significant difference from 5 and 7 days. The residues on 5 days have no
significant difference from 3, 7 days. Methyl parathion residues in Chinese kale of
double dose group on 0 day are higher than that on 1, 3 , 5 and 7 days, and have
significant difference Methyl parathion residues on 1 days are higher and have
significant difference from 3, 5, and 7 days. Methyl parathion residues on 3 days have
not significant difference from 5 days but are significant different from 7 days.
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2IMIRYUVUNEAI3HA (muscarinic effects)
4 4 ~ :’ ar [~ []
fiomsdeninis aduld owdeu teudu thailva Waludwsy swama &

lauvsUazIMIesniNn vaeaauiiudd ildinaeimsie

~ ) = a N o @
amsisuuuilnffin (nicotinic effects)
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syezusnszUvlszamdIunalnezgonszdqu  udszeswdsgnnamidinaenisdn
duau NIzIUnNTyIe uazvuead §1ensgunssendeld esenszuudlszamdy
a2 (W1919, 2537)
a o Jq 9t [ a ) d a
amTan1s Isesussgnduns 1z 1% Functional grouplndifissiveziimialn
& 1 o v H ° [ o
du  Fulluaniiimiiisionea wiedlufelunisdufesdeyadieneallduvadiszam
3 v & a < A 1aaa = ) o d o’ A
AN AeliuamBawin lseeu  SsansefilgniermeFaundl Tasasenudu lad Indwed
= ar g a [} o oA t -
mewd finalunsdudinsinuvesszuulszam hidnedludadifoaguuSounas
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I atropine 1/100 1A5u 2 Siaviufl (Funsfing, 2531)
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fMuushdmTuunnd
o . W ey . a 2 P
dwsugvajfia atropine Y1118 2-4 mg. IV wazfagluvuin 2 mg. 0 10-15 1l ou
91Msivanas 91919 2-PAM Y118 1 mg. / 20cc. IV Radudusindae wul¥ morphine

thophylline %38 aminophylline #nfil3# (szgs, 2535)

Gas Chromatoegraphy
3 ] b 4
Whueseeileflduen uardinswvmisludalSnauosguaw mailaves Gas

$ o=y é L hod L 3
Chromatography fiouanussna IWidlu gas phase figmgiinile udariw lufwnedmifiussy

&aoaasii (stationary phase) mﬁ'uﬁﬁﬁ'uﬁ’aﬂanﬁagjﬁ'nﬁifu Feansudnzsiiaingdnssuly
A1SUENED (partition) W19y 91 1Ale mobile phase WiAITAREUARI UMW stationary
phase Tushaaamite dsudazdaezgnuenaniul@lunariidedy
Gas Chromatography 111190 stationary phase (ilu 2 ngalngje
1. Gas- Solid Chromatography (GSC.)
14 stationary phase fithieaudls fiuda adsorbtion ansfithuude uas hifiastundovey
uazihiTuanaidng mewasulunedinifussedan active solids iy Tuiana sieves 3o
porous polymers, Silica gel, alumina, activated carbon ifludu
2. Gas - Liquid Chromatography (GLC.)
aafiegRasiuszannsansneenaindu’ld daensnszeiediidniuvewiasznie
stationary phase { fiflveunar (Liquid phase) 8 1018guuveFe (Solid support )l udnuaz
undufduu199} iy mobile phase W3BAT1 partition : coeficient A1NAU Gas
Chromatography ¥iiafiiveuvaily stationary phase ﬁmmﬁﬁmmnninaﬁyﬁw%mm'
Martin Uag James IRl U83189TUUUENT Gas — Liquid Chromatography Shuafausn Tu
a.d. 1952 fladaunnwieududtiinmlsegndldluanuiedng wu wili $a3n0

ANOAIUNUMNIAIUIAINTTY
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fuilszneuvsun’es Gas Chromatography

1584 Gas Chromatography Tﬂﬂﬁ"a‘lﬂﬂzﬂszﬂa*us%’asjfhuﬂszﬂﬂuﬁuimﬁmﬁ'mﬁagﬂ
# 2 Mailindesnzviniu1ng carrier gas AR mobile phase Feozgavinli¥luadhlly
aednl demsnmiezgninmegnia (inec HiftdauR198ams Ginjection part) ity
szgawudlylunedin! Fuefuinsesnsanin (detector) 13psasIiaasimiild
Fyanauielfsumsiiesnsinaedud uasdidyarude ludunfeiufindeyn (recorder)
Foztufindeyneenuiieihlilona daurlszneufididiyues Gas Chromatography 9
anyusuaYAMaNIA dail

Camier Gas ~ : Shmihihhimsdaessiidesnisiinreiuth iy lunedinluds
wseansania ufieilfifly carrier gas AosfinuondAdiuuimiles fuaaTuanad waedl
An19AIMTBUYS carrier gas Tiiion1d Ao TuTasiou (V) uazdifion (He) maldufmii
wmobile phase HlRAImENgasTHINaRsFanm iy iletisanga  Seh W Gas
Chromatography nﬂmwﬂﬁﬂﬁﬁﬂszﬁﬁquq

Column : ﬁm‘i‘luﬁ'ﬂwmm?’m Gas Chromatography T?aft’iwswnszmums
uenmsezdatuiinedind dnvasiahivesredniszilsznoudasasidaude wasavierie
(tubing) UDE stationary phase fussgegmely lunsdfineduniidnuuziunasaudonse
Tavz Wduriguinaneilszana 15 - 3.5 ua. U sttionary phase Fenuazifluveaunadi
infeusguy solid support Addnyuziiwdian uiguinmalszina 0.15 - 025 wa.
Gonneduniaiiaiif packed column

Injectionpart : (Hudauiil¥Raasdrgredind Tunsd packed column Faunse
SulSunaaidiedildun syuueshigeenn aunsefiamadigaedinild Taelddn
(micro syringe) Aaa15@2881991 1114 injector part msgaqmngﬁﬁ injector part ﬁ’aw‘?ﬂﬁqa

N319A1A0AYBIN1TAIBE N



13

Gas ) Regulation ) Injection ; Column ' Detector I Recorder
Cylinder Value Part
Sample
< , & o &
319 2 yaasd Uil sz neuiug UM 191U UATB gas chromatography
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ginseiuazizms

gilnseluazmanil
1. gunsailumsilgndn
— au
— uwilasgnuine 1.5 x 4.5 was
— {logas 16-16-16
— ilogSe
— {lonen
— wieWuginazi azthlo )
— mseuNauINTams 588U 50% wiv(EC) Yesu3 N mnaey $1ia
— WIARANUNS
2. ailnssiludenflianms
2.1 wiewfuazgilnsaouq
- ﬁ’an (hot air oven)
—  in3eed 2 Aumiis (balance)

— m?m‘flu (blender)

A

— in7esanilTinasguugiidr (flash evaporator)

— iy

— 17584 Gas Liquid Chromatography (GLC,GC) 8We shimadzu 1 14 A
— unauda (stirring rod)

— 33007 (funnel)

— {imnes (beaker)

— A3 (glass wool)

— 1va9anea (dropper)

— a3adunay (evaporating flask and receiving flask)



—  NTTUBNAI (cylinder)

— wInlaas (vial)

— (stand)

— 1liila (pipette) YU 0.2 48T 1.0 ml.

— o8 latlila(outopipette)uti1a 200-1000L4
2.2 araad

— ethyl acetate (A.R. grade, FLUKA)

— sodium sulfate (Na, SO,) (A.R. grade, MERCK)

— standard methyl parathion 1T 0.72206 ppm.
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1 4
INURUNIITNADBULIY completely randomized design (CRD) §i 3 35115 Aeil Ao

%

1 A liléfavuasamTanisi lseeu (Control)

=1
=

e

= 4 ~

2 ﬂﬁaﬂ‘wumsmmamﬂ"lﬁaau'lué'ﬂs1ﬁ1uuzﬁmuaa1n (Recommended

=1
=)

9
Dose) 9 10 mLAi1 20 L

Q) Ad o o/ | o o
wnmﬂmsmmnmﬂ‘lﬁaau‘luammmmwmmnm:umuna1n (Double

22
=n.
w

Dose) Ao 20ml/11201L

d e A oA & 3 a a o o
asuniintsnanssfeusu IsuFoumizswesninisuna lulagnissanisdag

Wy gndnmanessian 3 wlas algndnTaenisusseAuldhunlomenesing 15 x 4.5

Y A o o g o v a 9 = ‘o o
was Ifinewaundsnntiuinsdesaulinz@eandnauilensn veeawtaasuloslag

Mszozsendnmqu 25 isuBinins s2ozsendaunIvin 40 IUAIAT NERANGUAZ 3-5 WiA

AAUAUNUY 0.5 IFUAINRNT
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Ugnaziriui 24 gainy 2542 illedundrengld 17 3u (10 w.o.) uenldimBenquay

madfiifuaziigdom
1. smhduag 1 As9
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2. wIuAudlamiaz 1 a9
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b g
(2 Funay 2542) imstanummians Isesuaswsnludasiarmududu 10 mLai 20 L
14 9
(Recommended Dose) 182 Double Dose 19a3mududu 20 ml/ 111 20 1. ndsmiussiany

1309 7 Ju gazleviunssgahadisdnety 45 Tu (23 Funinw 2542)

2. Msuded 198N
[] 14
quiiudedrednazd lududi o ndssndaviusmIanialsesunsgathe ihds
v e 4 ° o g4 o 4 s o o
pgAnazii Idiwhmaduinn 1 lugbwdieldlunsasauenmsluiui 1, 3, 5

o A g o o o a 1 o
uay 7 Iﬁtﬂuiu‘ﬂ 0 NUNNINTNAULENTITHAIRANUTITNUN

3. IImsainm0InfAed1ain

WudedreinltasBoada 114 50 + 0.5 nsu adlulaths @y ethyl acetate 100 mlL
402 Sodium sulfate 50 N3(sodium sulfate fevin1¥Reeulu hot air oven figungiii00°c
W 90 uriiney refsanaud) thium 3 wifiudarilinse s sodiom sulfate (a1
avmeiinsedldiiudand 1 snthudu ethyl acetate 50 mL U8% sodium sulfate 25 15U aglu
daufimBesinasnses dhunu 3wl dlilnsesin sodium sulfate v sazanefinses
\@ifudauit 2 1@ ethyl acetate 50 ml UAE sodium sulfate 25 A3 asludIuTMABIANTS
nyee udn 3 uaft thunnsesry sodium sulfatefiuasazatefinseslddiudaud 3 thans
azmefinseldie 3 dawssandu udahluamiSiasdrnniesantifinasgangin

3 o~ =\ 4 for)
(Flash evaporator) igaingfi 60°C WmdetSuias 2-7 ml. Tdlu vial ududuiiqaingil 4 °C

4. mInTvdansvimemsana lseeulaslindes Gas Chromatography
] A 4! =3 J
4.1 Yefimupvsunsel GC IMaNMIATINUATIZH
n5eeasavia (detector) : %1iA Flame Photometric Detector (FPD)
Column : 14 packing column yu1afurgudnats 2 fadmas
812 2.1 AT VT3R8 3 % OV-1 on 80/100 support silicon
supelcoport

Temperature  : column 210°C

CnoDe

It

% R A
LR e
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injector 250°C
detector 260°C
Carrier gas : N, 50 ml/min

H,  35mlmin
Air 100 ml/min
4.2 msfamstiens93nT e
Calibrate peak U89 standard 9UN3IA1 Retention time HazAIMutuTunsiuazviiY
arudaduues standard (a3 sBaasaRanIndIRte iedmswiuasvalSuu
RIS - @84 calibrate standard Y 3udeushinisRaens afagIndaed19in
- &1 peak M4 Hdnunziada szdeviin1sesis (dilution) a3

AAA298198990

5. msmwsdSnaniiniaveasmsanistlsesy snmisanasiedis
a A A A o o =
hmanududuvesmianisilsesy  # 18 nmsesninisiiuasnilTiuns

s J ) )
andneae®l SunamsandvesumSanistlsesu=Axv)/w

A mlSnamsandsfidiusaeInnsed (ppm)

\Y% Ysuasidsuenasana@ied1e (adjust volumn, 2 ml)

9
Q L4 . \ o A o
W = thwiinvesdledeinilfada )
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HaN1INaaed

Wnamsanfvesamiamstiseeufinsaamy ludnazihiidusam 3 ludidu
Wil 0, 1, 3, 5 uaz 7 nuRnd 1 ldaawuas (control ) SSnmmsandgadl
2.528087 , 0.15508 , 0.085856 , 0.08168 , 0.0 Afay awdwudalSutunisandieves
methyl parathion luSudt 0 ﬁﬂ%‘mmqqniﬂui’uﬁ 1,3, 5ua2 7 sgnlilsdAagniada
uaegaustasass daulSinamsanfulufnashiifaniulusanamduusiny
2810 (recommended dose)ﬁ?) 6.487667, 5371947, 4.379734 ,3.162767, 2.525953 AR
awdsuFanunsandvewmiansilseoy luiufl 0 Saawuandeduiud 1
aon hifilod Wymeadd uduandwediitedWameadasuiud 35 uaz 7 msands
Tufufl 1 uansnoniudt 3 ediehififoddgmedda uddenniudi 5 ung 7 edrelivi
digmeada nsandeluiuil 3 uandnnduil 5 o it wameadauduandie
vnduit 7 edndifeddaniada Heilumandnaluiud s say 7 laigisToddgms
adalaeiSinanisandedauaiuil 027 Audnloeads Tusamimewiesiuuzai
2010 (double dose ) USumnsanfsveusmianistlsesu fe 67.95033, 35.2936,
25.18135, 19.02496 11.74931 Ay FulSunumsandsvewmiamsiseeu lufuito &
mmuandreisiitedifaiuiui 1, 3, 5 uez 7 nuandieluiuil 1 uandrsediiite
t‘fﬁq;mmﬁﬁﬁ'ui'uﬁ 3, 5 uay 7 asaadeluiud 3 uanaeds Lifhiisddgmsata
fuud 5 uduandedieiifeddymadatuiui 7 uasnsanduluiui 5 Auanes
ssniodifgmuadatuiuil 7 TaoflSmanisanddauaiuil 0-7 Musaeade &

srazBauaad 13 lumsed 1
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16708

mani 1 USnunsandwvessmsawislsesuluinazthifunerludun o, 1, 3, 5

14
uaz 7 ndsnsRavunisgatheudai liifu B3 lugiou

Cda 4 Wnanmsands ppm
unungs . .
TiRanuas daswuzii 38151 219
0 2.528087 *A 648766T*A  « 67.95004* A
. 0.15508 B 5371947 * AB 352036 *B
3 0.085856 B 4379734 * BC 25.18135 * C
s 0.08168 B 3.162767 * CD 19.02496 * C
. 00 B 2.525953 *D 11.74931 * D

Y dunde 3 4
* mngdalSinuanfviiassenfusidus MRL
Fnmiudiedsmusmieuiulunndwoifofuiinauuandediive
diy Miudaedasnusasiuliauuandsediiioddginaudeiu 95%
Tag DMRT
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aql

]

AR INRANUADY methyl parathion lusaswuziwazdasigeuvivesduugiin

14 [
sazh lilifusau lugibuiiilSunan1sand19ues methyl parathion geninlasansdauaiud
0-7 uazninmyanserrnasii bildaanumsnuinluiui 1, 3, 5 uae 7 Harsanded

[ a/ H @ e v as [ [ o g [ 9/ Aa (]

nhenleeads daududl 0 dwandegluszdugenivnlasany Auiudnaziifanu
&

#28 methyl parathion NeludasdwusIhHUURMALAZOAT1 2 wesdwusiiuuRaIn

dlevhlifusnu Blugibusimliludats 7 fu WFinansandendmegenddnlaeadeds
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MINMANMNT 1 uaasmsdmasvanuulsdsiunsandisusuamianist lsesun
aa1wds ludnaztid lildaanumsluiun o, 1, 3, 5 uay 7 ndens

9
faviunsgaeudni’lilifulugifu

Analysis of Variance

Source df ss ms f £.05 f.01
Treatment 4 14.412 3.603 35.563** 3.45 5.99
Ex.Error 8 0.810 0.101
Total 14 15.495 0.107

GRAND MEAN - .5701408

Ccv = 55.83 %

LSD.05 = 0.5993007

LSD.01 = 0.8719229

DUNCAN’S MULTIPL-RANGE TEST

NUMBER OF MEANS = 5
ERROR DEGREE OF FREEDOM = 8
ERROR MEAN SQUARE = 0.10131233
STANDARD ERROR OF MEAN = 0.18376827
NAME ID MEAN RANKED AT PROBABILITY LEVEL .01
Co1 2.528087 A
Cl1 0.15508 B
C31 0.085856 B
Cs1 0.08168133EB
C71 0.0 B

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

MULTIPLE RANGE TEST.
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NAME ID MEAN RANKED AT PROBABILITY LEVEL .05
Co01 2.528087 A

C11 0.15508 B

C31 0.085856 B

Cs1 0.08168133E B

C71 0.0 B

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

MULTIPLE RANGE TEST.
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Analysis of Variances
Source df ss ms f £05 f01
Treatment 4 31.036 7.759 10.393** 3.48 5.99
Ex.Error 10 7.466 0.747
Total 14 38.501 2.750
GRAND MEAN = 4.385613333333333
Ccv S 19.70 %
LSD.05 = 1.571808
LSD.01 = 2.235664
DUNCAN’S MULTIPL-RANGE TEST
NUMBER OF MEANS = 5
ERROR DEGREE OF FREEDOM = 10
ERROR MEAN SQUARE = 0.74655175
STANDARD ERROR OF MEAN = 0.49884927
NAME ID MEAN RANKED AT PROBABILITY LEVEL .01
RO1 6.487667 A
R11 5.371947 AB
R31 4.379734 ABC
R51 3.162767 BC
R71 2.525953 C
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MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY BY

DUNCAN’S MULTIPLE RANGE TEST.

ID MEAN RANKED AT PROBABILITY LEVEL .05
6.487667 A
5.371947 AB
4.379734 BC
3.162767 CD
2.525953 D
MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY BY

DUNCAN’S MULTIPLE RANGE TEST

. 9INNITUATIZHAT F N149100158 128 wuddimunndidr F lusisefiseduaiiu

fulg 05 uaz 01



=
ANTINMARUINA 3

= ]

32

= a 73 oy A
REAINNINATIZANI T MU s ANATN AN T AN lseaun

ganeia luinazdinRaanua1rdns 2 winzasauusiituuasainiu

Qr A s 1 1'/ ]
Fun 0, 1, 3, 5 uaz 7 uaInrAANUATIgATada T AL 13 Tug

i
Analysis of Variances
Source df ss ms f £.05 f01
Treatment 4 5784.182 1446.045 103.105** 3.48 5.99
Ex.Error 10 140.250 14.025
Total 14 5924432  423.174
GRAND MEAN = 31.83985066666667
Cv = 11.76 %
LSD.05 = 6.81273
LSD.01 = 9.6901
DUNCAN’S MULTIPL-RANGE TEST
NUMBER OF MEANS = b,
ERROR DEGREE OF FREEDOM = 10
ERROR MEAN SQUARE = 14.02501390
STANDARD ERROR OF MEAN = 2.16217590
NAME ID MEAN RANKED AT PROBABILITY LEVEL .01
D01 67.95033 A
D11 35.2936 B
D31 25.18135C
D51 19.02496 CD
D71 11.74931 D
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MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY BY

DUNCAN’S MULTIPLE RANGE TEST.

NAME ID MEAN RANKED AT PROBABILITY LEVEL .05
D 01 67.95033 A
D11 352936 B
D31 25.18135C
D 51 19.02496 C
D71 11.74931 D

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