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Methyl parathion residues in Chinese kale ,treated by washing or dipping in

water before stored in refrigerator
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Methyl parathion residues in Chinese kale, treated by washing or dipping in water

before stored in refrigerator
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Title : Methyl parathion residues in Chinese kale, treated by washing or

dipping in water before stored in refrigerator.

By : Miss Pornnida Pulaor
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Abstract

The study of methyl parathion residues in Chinese kale, treated by washing or
dipping in water before stored in refrigerator was conducted on October,2001 to
January,2002. The experiment was designed as completely randomized designed
(CRD),having two treatments as washing in water 4 1./ 250 g. or dipping in water 1 day
before stored in refrigerator. Gas chromatography method was used for the analysis.
The results were found that Chinese kale, treated by washing in water 4 1./ 250 g. before
stored in refrigerator have less methyl parathion residues significantly different than that,
treated by dipping in water 1 day before stored in refrigerator.Methyl parathion residues in
Chinese kale,treated by washing in water 4 |./ 250 g. before stored in refrigerator were nct
significance on 0,1,3 and5 days but have significantly different from 7 days.Methyl
parathion residues in Chinese kalz, treatec by dipping in water 1 day before stored in

reirigerator were not significance on 1,3,5 and7 cays.
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= o o b 24 O" L] 4
asmianinlsaausdaunadldialy iy wnasdngfiaiidunuauiide
wuaunetiafine e wueunedauy wuewdouly  wuaunssy wueuladn wuewAu

e S ¥ . 3 o

vupwAIvaNaawEil uasvuauianuly lwiy wnssew) anfetihaigu 1 dwda wau
' o & < =] ' < a ] =
e uasunaevnang udi dnnstaviumnianilsesuadluiu eruANuNadluRAy

wananlulssnaNaTudlddsinidastinnadanemsnssy

antAMeLAliganunganislsaau
wnianmloeen  Wuseavaidinma dnausdianssidiay awnsoazandlfn

. 3 1] g A
1 alcohol ketone Uazaromatic hydrocarbons s liazanaun Iqanaaamvanci 35 - 36 °C

. o - da
azganaf FiSuilagningiigella 140°C visaluanazidusing



& a
MSaRNONETRANNNEANIT5ADY
o Qr é o’ -y (=1 4 o : L d
wnianilseau eangnadiaws Taenisduda wela uasin Wissidudaaulad
TrTueaLaaLra (cholinesierase inhibitor)
A ilulisesunsanisilsaau
= -J [1 - olf o or o
wnsanilsesu uasimeaninegludulddoszazduy masarediinan
NN? oxidation demethylation WaZhydrolysis Lﬁmﬂunmphosphoric waz4 - nitrophenol
d o ¥ 4 do a , Jd DR I
danudiansiiipaaunluanlateanin  wazldfuueltunasduadlliwilauinlfnu
, o L1 \ Y 4 o o 5 ,
atglsfinnn arsilannnsaasanineg lwinfiidunawiduaadu udluwirfidusdng
ar b 73 1 -3
RzaaTeIFn e
¥ } 4
49A953
4 & [-3 nl as
- szazaidnaunafuneg 14 54
- 13 z
- Apauiluiinsie [ Uan feuazy
73 4 N -J o b3 -3 Anld 3 )73 ] 2/ l-ilf
- uyaranbisonldisiastiasiudililunuinaanuuda asdaden 48 4alug
- Livhsuansainiantwiduse
- hiflanumasalusu
HASHAN
Qs
50 % EC Ua% 3% G
ABlFUazansINS
dviuaiia 50 % EC Tmevinliluds Wludmsn 10 - 20 ce. waududl 20 amg
o Q‘ -y =] 1 =Y
AYSANHNA RTINS LT IANLANAINAaN wazAantaanlddouNaNTila encapsulate
= 1 A ; ] L] o as ]
mazasifiwdenndngasnannldiolle 6 - 10 wh  dwFuszeznanendudng
° o v
wilasinzilgninuualin 48 dalus
daszislunmslduaznisiiu

- ¥ o 4 4 & Ad & - a o
ﬂﬂ'\Lﬂ‘Ulﬂﬂn'Uﬂ'\“']T ATANAN LL@:ﬂQ?LﬂUluﬂﬂ“’quﬂlﬁﬂ uﬁ:ﬁm'ﬂ@ﬂq UINLAEN

At Hdhen gniowids vizardnun



10

AnAtluR B2 uNsansilsasy

inBanisloaswdagsenield Wammaln wefiamdls uasmenisnnela
QRESTRICRRET TR niiandy uasgungiige azduatuliisunouniu
(FunFiing 2535) wunsanmleneu daflusirussiuildrudiadide 1 Faum
fiananinliidedanls (Jszgs, 2535) ;:{ﬂqaﬁiﬁ’ﬁ"*nawﬁm:ﬁmm?ﬁmﬁm‘%umﬂiu
1 - 4 daluandsannidFuarsfimBsundu asillaoud uiwedniaiinaun
aildunasdmgii Wy TAvgeinsieds un dnfidnegniosun s wazldiideu
ilednfinanldFuarsunianimlseeu fazdianeasnguyse (5aut.2539)
winBanslsasuliALD N (My9) dssunms 9 - 25 mg./kg. MeRIMR (nszine)
15231704 300 - 400 mg./kg. (@34mE2523) Fadrarsiine efalfine upiiinge liazanlu

#iT9n willufwsiagusalia du #e dovae Weenllilssdu luresiansznauss

<3 s -

= a da o or ' o ar :’, L4
uatlitla wazie Wusu aamsfidetuRsmailinlifinoadrdoy Gonlug, 2532) sl
o ] o ) b = 3 <4 A ) = ) a
winldmuauuzdidnlufina@eainiy Reinun1z2anuaisundanislseaau
& & a < s o ' v o
ANTTNTEZINANNIENAINITAARUAUTNT B NITINLLINEatadas 14 - 15 Gu
N Y c‘ o A g [ o
(Aou,2534) Fafhudsiiansdnilataanniign mazdumsisszes IWassiuissfaanadall
‘ ] o f 7§ A & o o clcie » A "“ 3
@eriew TnesssiuasamsoaanadiliiiingaluinideslTdseg Rasanundes uss
UfifBeaiinneluiie (adeydn, 2527)
mManARL
a s 4 (=3 = <
naini e nasimdanislana Have 3 dszns Ae
a o oo <4 ]
1. iranmsliRvaany
a o A % o
2. fsannsnuisitansudeutesmnianisisaau
3. e nmsiuiaslagindomns
aMsINAREAININNEaNI9 laaau
a = . ar
annuniansloeeu duaisdamasisdid functional group RAIEIAL

a = 4 A o 2 A ' o ' ar
pvianfialadu Fuduarsiioud fidianen wiadulelunnsirdeyadiananlle

s ' ar i’« = £ a |aan < < ar
aglszansiae Astuimnianialoesy Azt neianiilaansadiy
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ultdazirafialrdueamaisa uwaziinasanisiiaiuaasssuuszasn  lidraziflu
dndidenguiireunas filaeildFuarnunianislseeu acfdnuiuninen fus dnumue
‘J [~ 9 ] - z g
paulld 21Rsu tnanilutdasias deudu ndanlianszan wasianalvatin ainis
aztmngrunendsanildFuRmdnliuda 1 - 4 9ol
= 4 = -5 A @ o ]
N ENfaTUlaaINNsazaNtesasiinialadauluszuudszan uwialu 3
ar ]
ANBOIZANITAB
1. NISABUUUNFAI15UA (muscarimic effects)
| A 4 < 9 = 7 ) ﬁlg g
Fansrauld ieamis a1Re iaduiy iaesae thinane s dune
J <t o o P ¢ A ar ¥ @
uaziieaanyn uaenaNdusa wlFinainigla duavs uasinladubo
2. anashsuuuilafiia (nicotinic effects)
] . ] = ] < as
aansdu sanfanisdeunas uaziludunin
=}
3. mnsheNszuLilszandiunany
srazun sruudsTamdaunanvazgnnszdu wisTesuAsgnam Nl
- i A o
Wiran1s 40 Auau nszaunszone wesuNedd fhemsguumenameaneld Wasann
FTULUTZAMANIINT
MSUNAHUAZNISSNEN
= o ar 24 22 ¥ ’0’ » © ¥ £
- asiegnRomils 1Rudesaeiay dissdrdemeldazen
- gsfmden WRudwmndnetnazens wuatinades 15U
- arsfmddan videnauiuwdll Fesinldendsulsesy Tnanisdwee vide
3 ¥ ¥
Wianunaa (nda 1 Faulfzsedigu 1 uf) ufddurinduoagaunmed
Y W o . 8w o © P a P o
whansne Aazussqansiie adnldamsiugianvungs winliansanda
aninfldasias uazuuumnian aas3uly atropine 1/100 insu (0.65mg.) 2
(=3 ar <t
Waiui
o ° v [ 4
ALUSUIFINSLUNNE
e dwsuglve) Ae BaezIngths 1awe (atropine sulfate) Taelduuy IV aun

. . ¥ o 5
2-4 mg. inmsandduinennn uazBaTWNT 10 - 15 WA AaueNTianas  uananil
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a1alden 2-PAM 1u1a 1 mg. / 20cc. (IV) Uastoxogonin aaFusae wsiald morphine

theohylline ¥i¥aaminophyliine wrigilael (1lsve)s, 2535)
Gas chromatography

. o
Gas chromatography (GC) WTaGas liguid chromatography (GLC) dharrasila
' - . v 4
Alduen wazipszdansuan Melwdalfuon wszgunn Taearsiazgnueansies
o ¥ ¥, , o o
sumeniluingld anaFaniAzesilaiidn gas solid chromatography (GSC)lunseiftiansd
. -1 7% P <l 3 . .
(stationary phase) iluresuds usdudapsiidusadinasszizandn gas liquid
chromatography (GLC %3aGC) Willagialiluda minngmite GC daulugiasmanseiia
gas liquid chromatography
o : ] IJ [
AU gas chromatography @N17aULNANN LWAAIN (stationary phase)
1gidlu 2 ngulug) e
1. Gas solid chromatography (GSC)
-4 a’d (] < o 4 24 0 A
iaasnnitluresuds fluda adsorbtion asiluuia uazlsifiansau
- R A o 4 o adl Y 4 .
waavay anivduiluluianaidng szeniulusedininussqnan active solids
y N : . 3
gailuluana porous polymers , silica gel , alumina , activated carbon (ugu
2. Gas liquid chromatography (GLC)
4 (53 o ar } %4 b4 o 4 1] o
ashatifoauazatuisouanaananiuld  Avenisnszatadonsinaiu
[ 4 ' A a‘ ] -3 .
aeuRaluszudnaansi [Iflaeawman (liquid phase) 2 LBELULIBNUIN (solid support)
o 3 o o/ A A ) - . 1 o
ludnrasiduuduiduun duandaun wialld partiion : coeficient pinarfiy
= ald A < 0  ar 13 1" zw z '
gas chromatography  Tiandizssuaddumansn Apoudrdtyuanndt waldusaus
Martin uasJames lAlaUBTIENTULUZYEN gas liquid chromatography tHluaZausn

Tuila.a. 1952 AldRamawianiuiy Willnsdsegndldluenadasiaeg wu il 399nen

ARAAAUINUNNAIAINTIN
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dauilsznauzam3as Gas Chromatography

Gas ) Regulation I Injection Column ) Detector I Recorder
Cylinder Value Part
Sample

- & <
MNY 3. udmdaulsznauug IRt Gas chromatography

] °', 1 AJ Qo o
\AF84 Gas chromatography aenialiaztlsenevusandautlsenaunugaundrAny

o’ i 40 o’ o oy o
fanni 2 dautlszneaundnAtyaae gas chromatography AEANBUSUAZANTIR Hail
o L4 & e‘O o/ ] n'!/ ) & 20 o 6
Carrier gas : Wm¥nAt@1sfiaetwsiasnsiaszitiudngluaadud
v ) Yo , R d
ldaasasnsadn ufaildidu carrier gas desfiantimiduufanes Anoaluanam
. , 20
wazflAnANqANTauge camer gas Tlanld Ae Tulmsiau (N,) wasEiden (He)
2 d { A" -4 1] o (] @ o
mslduiafhuiarfownd iiliausugaszuinaasinataiulledtnsanEs eviali
« ‘J (=Y
gas chromatography iwinalianfiyseRnanngs
Column : DailuialazasiAsas gas chromatography MNLLWIE

]
o g o o’

a 3 d. o o ¥ <3
NTEUIUNITUHENANT ATINATUNADRNY nwmzm‘lﬂmmmauu UTLNBUAEIADIENL AD
=

] . d ] o o i
waeA vievia (tubing) usziWapsIussqatninly duFunsdinee

< o

Ly
w1 Aanwoueilu

R

= D

waaaufa visalans Wurgudnaeilssuing 1.5 - 3.5 wu. ussinansn Adnwosiluaed
e 1 . Ad o’ @ ] o
WMAILARBLALUYN solid support wuam:rmuﬂumm'] Lﬂ'umquﬂnmm?zmm
=l o 6 & t:'i'n .:‘" o o o a o

0.15 - 0.25 U, (TANAARNUTUAUIT packed column UBNITNU ARANU ENNTUA
. d‘ o L ¢ ] L) N . . -] :’z

capillary column FalupeduduuLvalla liguid stationary phase fngnma@mﬂumumqq
o U

fudeflu Bavawwn 01 - 1 lupseu Nidwirgudnansnielud@nann dszunn

0.1 — 0.5 Nu. Wasnflusediuuvailn A9d1N170TANENIRIARANNLANINNTD
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1 1 ar LY 3 ‘4 )
packed column \Ww1zd13l back pressure Yieeindn peduiltliatiazqiansilatasnda
=3 2 o ' = 27 1 :« . » a <
packed column 1A AslTFetinslinuatiae-viniu capillary column uiaili 2 13n Aa
1. ABRNULLY WCOT (wall — coated open tubular) (flupadu]
Mgannnnadeuriesneduiidon liquid stationary phase
2. ARANUULY PLOT (vorous layer open tubular) eiiannelu
L] o o 1 r ‘J
el nazirdaulidnedagady widumfeudoadagaduid liquid phase e
2
azFanasduitiinilin SCOT (support coated open tubular)
ar . IAJA o T
N19784 capillary column goulugintianldasmunanuda wazfused silica
[ 2
(mnanndantaanlednirdaausis  poly-amide) 1sc@nsAwaae capillary columnid
1 1 Q‘J °' 1]
AzguuNNdn packed column nMsuengsiazlfioandetindt  qaungiinidiazands
14 packed column uazflow rate 989 carrier gas P capillary column fitiaeindn
lu packed column Taewiallldidee 05 = 4 ml / min. §mFu Nirogen uas
1-10 ml. / min. &5 Helium
Al d Y
Injection part : iHudouinldReaisdgradinl lunsdl packed column
Tesnrniuliunuaisiegwldun  ssuuacligenn annsodaansdrgredunils
. : o M & ad
Toeldidn (microsyringe) amanssnatinailiu injector part nssaguuuyR injector part
1 : 2 ] <4 o v
FavsaliigendnqaRantasansfionting
ALATBY gas chromatography
o =] (-] 9 ‘Jﬁl
MAUATEY gas chromatography A8 Whinrsusnasiagliansnsiainisazuen
. 4 , i o o o
nrzaneluszudng 2 e (phase) Aa W&LAAAURN (mobile phase) Fatlufia uaziansh
o .
(stationary phase) Mduresvanvivasadude gas chromatography asnINITUSNAITHNAN
o o Rt o o
Wity gas phase Mgouuglinile) ufariulufiiradand (column) ussqdce aA
o o ar A 1 or 4 :’z d' ] o o = o oy
wndudatusonaiegiundy Tearsusazadaiinginssulunisuansa  (partition)

3 o o A 4 4 A -4 ] AJ d
wanseiu inlfilawaindaunnigisiadeundlunuansi Tudasnainile

=

ansusiazsitazgnuananiiuldluaansinaiu
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o X

UAaNNITAUFIUANRN gas chromatography

;, A‘ o = o

wannslaeioll Ae avsuauiazinnsasainmziazgnia (nject) Wnllludou
‘J .. . o 1 A 4 t o o
#143na1s (injection part) udagninldegluanwidlula viefne newdndeedund

o o =t A lﬂ‘ A ]

melupraduid azliansi Fadlussamadfissvesnn 1y OV-1,0V-17,SP-301,5P-2401
Lﬂﬁﬂﬂﬂgjuu solid support Fqldun diatomaceous earth, fluorocarbon polymer
pri

4 . , do o d 4 dd
uazglass bead \Wusiu wzasazingulag carrier gas Mt idunaindauinidiuin

o 4 o ¥ 74 ar A U ar L4 3 o
thansfigninidesluanmiule siefa sitldnanaliude wadniupedind Sewiafy

2
o i o

4 . 4 o d yae o
WraInIadn (detector) lnenmsasmsaadaiiasimmiii gy n Waldfuaisheeanain
o @ ] o -J or £ 9 ch 2 A or 8 W
paduil uazasdtysyinsialiduaiasiiuindays (recorder) Miwinmiunndeyasanai
4 . 4 o - ), N
Wt llulana 9921% chromatogram fignunsaldutananisasesdiaszianssiaaengls
|
1ls=Taiuasiasas Gas Chromatography
¥ 4 .
1. @msomiAnasin Nl nemEnIn @Y isoterms  1WWSW  uATAMNID
= a ey < ¥ o
R D e E) LR P TV Iy AT 1)
v = o 4 9 S o da
2. gnurrausnanshanlanaieaiia faNNaITNAR8ARITY LazaNsNN
dourlsznauimiiauwiula
- . o A
3. MAnmlaseainresasiafianulfiteuaiisne 7 lansedddiuaredistu
W Mass spectrophotometer
4. MWUNIETENNIINAREY  ARDAAUNITILATIZIATITIUGAAIUNTIUANT 11U
nMIAMziRUAEMT  NMIATISTANIIIESAARINT  uaTatIRIAN ]
1 4 1
lugmamnssalins ey suiinisAnsmisdnndan U a1suaniaz
174
Tua1nIA UNaUT LaTAY
9 o <l
2A2AUBILAFAY Gas chromatography
¥ = o ] < ] p 78] é <5 &
1. Waansmmadinszietinemadi dunaldiausiiaiols
2. snatinetia
3. angmeldauu

4. 335l avunsn i ldiusasnauaneTia
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4 o
AUnsnluazisns

atnsoluazansiall

1. gunsaimsigndnlunilamasas

AU

wiasilgnaunm 1.5 x 4.5 wns fusasiguden s 4 A

1eigmn3 16-16-16

ijeipen
-3 ar O ar ¥ 273

waaRuganazi (Actihly)

RN EanITlsean 50% wiv(EC) 28913t waslne A
A4 a4

LATENRANUANT

4 4 o , a o v
Lﬂ?ﬂ\?ﬂﬂu@:ﬂﬂﬂﬁ‘mﬂﬁﬂﬂq?mﬁﬂ? L1 A8 LAEIN NN Lﬂumu

2. aunselluwasnifiinnis

| 1 g L
2.1 wsaaunJuazainsniau e

gl (Hot air oven)

LAreeda 2 Fumis (Balance)

Lﬂ'ﬁiﬁmﬁu (Blender)

Lﬂ?ﬂaaﬂﬂ‘i‘mmmmuqﬁﬁﬂ (Flash evaporator)

Lﬂ'gm gas liquid chromatography (GLC,GC) ﬁﬁﬂ Shimadzu {4 14 A
wyiawna (Stirring rod)

nreufia (Funnel)

fininaf (Beaker)

nNa49a (Glass wool)

991047

17



— uaaanea (Dropper)

— amiunaN (Evaporating flask and receiving flask)

— 19ng1lany (Conical flask)

— n3zuanns (Cylinder)

— amldans (Vial)

— 975N (Stand)

— nrzanuas

— Volumetric flask

— B

— weafludimaes (Thermometer)
=]

— QNN

— ilm (Pipette) 2117 0.2 U8z 1.0 ml.

— aalatlula(Autopipette)aiuna 200-1000p/
& or '

—  1INRIAIRAREIN (Microsyringe)

— WIRAN_AULIAN

2.2 g5iad
— ethyl acetate (A.R. grade, FLUKA)
— sodium sulfate (Na, SO,) (A.R. grade, MERCK)

— standard methyl parathion tdixdw 0.7220675 ppm.



19

ATNITNARRY

1.n"51gndn

1.1 gmuiinismasas

wlanpaas dnlsaFeummizdzesntadsunaluladinisdanisdngia
Feagmalunfunesauznalulaidninnens sorfunaluladnszesung
WAMNIIAIANTEIN

1.2 §2E2L9R1MINISNARDS

Fuknmnaaes Trenalgnanaziin Tusuil 20 RaIAN 2544 - 23 unsrA 2545

1.3 NS NUHUNITNAREY

o

TRURUNIINARBILLIY completely randomized design (CRD) & 2 3inns fail

3 A ’o' - t ar ar 1

N1 §resaendn 4 Amsdiadn 250 nfuriauudgid
aJ 1 'o’ ar ’ <

N 2 quin 1 Suiewuddidu

2. 38n1sdgninaz1in

. ) . 4 .

nnasdgadnazdnlundamesssnuou 3 wilauliaduin 29 patan 2544
FNAINAITNIANEZRIALLAINAREY  TaNTINLTIaiseL TeainnTneunnfn uaz
o o ¥ 2 o a o da = = -
MARAMIES  LARININTUIIAAUIUNNAMNG  uaciinugananysal adulaanmand

< L3 <4 ] o o = 24 IJ:
MW 1.5 x 45 WAT AauNeUAN visawiniufuasugeresBijudan Nfuseurulas
anduinstesauliazian udnantaran agniad1lfidiunsaniculas
i ¥ o 9/~ Ve o & o gaor 9/ o o Y o g

indaudauliFauanawini iamseanudaiuginasdaslunladimianlisainan
Tnamuualdidszazsondianguilssann 25 1. wasHiszazssudeunavinaszunns 40 Tu.
Tulaanile Aplddidszann 5 unoveeamdaiuguguas 3 - 5 wWasauGINAUAULTIN

15z 0.5 9. s Wioulaanaaesia 3 wlag



20

2.1 maujjiiRuaziingsnm
g 1 o o :’1 ’ 73 < o" IJ ar Q' :" o 4
o ludousn duas 2 AR (i wenfiv) aunsvialladnFuseialA
< 9/’0' <4 < ar 5 <y -1
eamLFHuNIs Ly wAalenduss 1 AR (117 vradiy)
- neousufilavias 1 AN
- ldijagms 16-16-16 Y)n 15 Funamhsaliioula
- MAndaRlasn1snauia
- MAnuNaIARZsuNUlABNIsIALINaTE
L4 Lo
2.2 MINDAULENAUNR
é @ ¥ ¥ o o 4 = o
Wekundtegld 16 Ju (Jun 13 wgAdniew 2544) MnTaeuuen
4 o ) o
Tvdanguazt su abilidnasiluwlssmnuduawiiulil
2.3 msldilauazmsdanuaisiunianisileaau
l’» -=‘ ar 2 o o o AJ =
ldljemfuen Wadnazieny 7 S wdsnuemlgn(@m 20 wgAAnew 2544)
d or or o A o o 3 -3
uaziflante| 24 undauanilgn (ul 7 funan 2544) Tavinmslanuansuwvianislaeay
pFausnludnsiaadudis 10 miAadY 20 1. (recommended dose) WAIAINIUARWUATST

o ’ : 4 o o o
NN 7 U uazarunigarinaillednant 54 u (21 §urnan 2544)

@  as ] & as ar L
3. MsgatnuAdatuasnsINuSnNENENAEUN
quiiufedwinazimaandanuarsafigadine 1 dalusimsainansiuiiiiu
o A [ :" ’ 4 (] s o ¥ o
i 0 guuiisdnislunguasuan (control) wazidaviuludasuuztinilu 2 ngu vl
2
AiNNIg AILl
3.1 §asaenin 4 ams siadn 250 nfuudarinludgidu eewaniunguacuna
Ao
uasNBANUENT

' 90’ o o & ' 4 ]
3.2 uin1fundati liwdgieiulaenaniiunguacuan uazi@nnuans
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4. 3ENSANARISINNAIRENINNAZYA
] ar dl 3 g ar 3 ¥ & o ar o o ar ﬁj [ -3 ar
nGUANTIqUEN 1 Juriauudsifiu innisaipansiui ludud 0 ndweniudnann
or [.°d A t ’o’ [ 4 A k- U ’.{ o A
wlae wazaimarzandnnquinluiun 1 wilufidundeainguunude luiunzs uaz7
o -4 or 4 ar 1 = ‘o’ o) ] ar aor
AvFudnazia AU IEANIENNIUIN Ae ABn1s Adeein 4 amssadn 250 niu
) 1 ¥ @ o ar or .J 4’ N 9 } 73 ’0’ - [} ar ar '3
faundgiiu insaiaatsiuiun 0 Jwinunisdedionin 4 Anssiadn 250 NFN MAIAIN
gUALEn uazainluiun 1, 3, 5 uaz7 wasNHMNIRNAEN 4 Ansdadn 250 NN
z 1 [ A A
pansiladun 0 udug1ilugifu
& s
4.1 AUAAUNSANARNS
- BuannusaatineinWiazi@es U lUsalw e 50 + 0.5 nfu Mdadlulnih 1y
ethyl acetate 100 ml. WaTsodium sulfate 50 n3u Fenauiunldfasdunnsay
. 4 = O a’r ) -d o ar % 7.’,
4 hot air oven NgUUYH 100°C W 24 dalwireu endRANTU AN
aansiiugn 3 wi Weelu 3 wnldunistiuasduiuseudnada fuda asess 30 i
. . : kit 4
udagn linsassinu sodium sulfate WuaNazaeinses niudoun 1
= 4 ar 4 <4 Y
- AN ethyl acetate 50 ml. Wazsodium sulfate 25 nin aegaunman lulnd
v -4 Y 1’/ A ar ar o v
PRIRINNINTAN MNsTTanEluAfan 2 Uy 3 wiuazadinge fud [WuRaedunsiy
Y . . _ , - 4
AFaurn udninluneessinu sodium sulfate huansazate Ansaslaiiiudoun 2
: £ 'y [ A
- RMNUULBIN ethyl acetate 50 m! WaZsodium sulfate 25 NTH AdauNIIRe
TulotTundsannniengas duan 3 wifsdudq fudndwds wdsRsinuinteasou
~ d
sodium sulfate INU&TazaEMINTasALTIugUN 3
1 v
- Wrarrazatafinsadld e 3 daunimuduustuqilandiuamsg

A 2 =, 0 H =
FrepFasaniunmsgruugiinn (flash evaporator) Nigauugi 60°C WiwaeLBums 5 mi.

4 E-3 A o
Tdaslu vial udainliiiungamagi 4 °C

» <
novmyanmzmalulainsnuas

Wﬁ’inQmI"‘? b :
VIIUNT U ESN T enUnd 19 aranaosts



5. nMsATINAATIRIINIUMEaN1s leaaulaalfiA3as Gas Chromatography

5.1 dafMUALRILATEY GC LRANISASIANATIZN

LA3RIASIATA (detector) : 41m Flame Photometric Detector (FPD)

Colum : 1 packing columnauimidusinguenas 2mm.
2119 2.1 m.Us39808 3 %OV-1 on §0/100
support silicon supelcoport

Temperature : column  210%
injector 250°¢c

detector  260°¢

Carrier gas - 50 mi/min.
H, 35 mi/min.
Air 100 ml/min.

= <l o ¢
5.2 NM15AAFITINDASIAATIZN
] ' A b ' AJ
Calibrate peak 189 standard aund1A1 retention time WAZATANNITNTUANN
{ Voo ¥ ¥ -8 o o ] 4 = o
Fawhuaudiuduees standard uoRe@agsannatNsaatIUNamTIRIATIZN
UHELNRA - #®9 calibrate standard nduriauiin1sing1sainann
OLERNAN
¥ A % = ar or  as 0 [ <
- i1 peak Ml NanHEUZRIFA AZFBIRINITRAN

o o 1 d A
(dilution) @nsafimsnatineasen Welild peak 1
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Analysis of Variance

Source df ss ms f f.05 .01
Treatment 4 0.623 0.156 12.510" 3.48 5.99
Ex.Error 10 0.124 0.12
Total 14 0.747 0.053

GRAND MEAN = 734716

cVv i 15.19%

LSD.05 = .2029763

LSD.01 = .2887037

DUNCAN'S MULTIPL-RANGE TEST

NUMBER OF MEANS = 5

ERROR DEGREE OF FREEDOM = 10

ERROR MEAN SQUARE = 0.01244949
STANDARD ERROR OF MEAN = 0.06441918




NAME ID MCEAN RANKED AT PROBABILITY LEVEL .01
RO .8842334 A
R1 .8500533 A
R3 8377633 A
R5 1672167 A
R7 3343133 B

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY BY

DUNCAN’S MULTIPLE RANGE TEST.

NAME iD MEAN RANKED AT PROBABILITY LEVEL .05
RO .8842334 A
R1 .8500633 A
R3 8377633 A
R5 1672167 A
R7 .3343133 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 f.01
Treatment 4 10.462 2.616  27.690* 3.48 5.99
Ex.Error 10 0.945 0.094
Total 14 11.407 0.815

GRAND MEAN = 1.227589333333333

CcVv = 25.04%

LSD.05 = .5590988

LSD.01 - 71952352

DUNCAN'S MULTIPL-RANGE TEST

NUMBER OF MEANS = 5
ERROR DEGRE:= OF FREEDOM = 10
ERROR MEAN SQUARE = 0.09445786

STANDARD ERROR OF MEAN

0.17744282
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NAME ID MEAN RANKED AT PRORABILITY LEVEL .01

RO 2.889347 A
R1 9027033 B
R3 .8923433 B
R5 .78333 B
R7 .6702234 B

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY BY

DUNCAN’S MULTIPLE RANGE TEST.

NAME ID MEAN RANKED AT PROBABILITY LEVEL .05
RO 2.889347 A
R1 .9027033 B
R3 .8923433 B
R5 78333 B
R7 6702234 B

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 .05 .01
Treatment 1 6.031 6.031 35.835** 7.71 21.20
Ex.Error 4 0.673 0.168
Total 5 6.704 1.341

GRAND MEAN = 1.8867866666667

cVv = 21.74%

LSD.05 = 928286

LSD.01 = 1.5642122

DUNCAN'’S MULTIPL-RANGE TEST

NUMRER OF MEANS = A
ERROR DEGREE OF FREEDOM = 4
ERROR MEAN SQUARE = 0.16828996
STANDARD ERROR OF MEAN = 0.23684733
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NAME iD MEAN RANKED AT PRCBABILITY LEVEL .01
T2 2.88934a

T1 .8842334b

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY BY

DUNCAN’'S MULTIPLE RANGE TEST.

NAME ID MEAN RANKED AT PROBABILITY LEVEL .05
T2 2.88934a
T .8842334b

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 .01
Treatment 1 0.004 0.004 0.232 7.71 21.20
Ex.Error 4 0.072 0.018
Total 5 0.076 0.015

GRAND MEAN = .8763783333333333

cVv 2 15.28%

LSD.05 =z .3034591

LSD.01 = 5032873

DUNCAN'S MULTIPL-RANGE TEST

NUMBER OF MEANS
ERROR DEGREE OF FREEDOM
ERROR MEAN SQUARE

STANDARD ERROR OF MEAN

= 2

4

0.0181258

fl

0.07956512
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NAME ID MEAN RANKED AT PROBABILITY LEVEL .01
T2 .9027033a

T1 .8500533a

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY BY

DUNCAN'’S MULTIPLE RANGE TEST.

NAME ID MEAN RANKED AT PROBABILITY LEVEL .05
T2 .9027033a
T1 .8500533a

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 1 0.004 0.004 0.231 7.71 21.20
Ex.Error 4 0.077 0.019
Total 5 0.82 0.016

GRAND MEAN = .865053333333333

cv = 16.08%

LSD.05 = .3152388

LSD.01 = 5228241

DUNCAN’S MULTIPL-RANGE TEST

NIUMBER OF MEANS = 2
ERROR DEGREE OF FREEDOM = 4
ERROR MEAN SQUARE = 0.01934335
STANDARD ERROR OF MEAN = 0.08029809




NAME ID MEAN RANKED AT PROBABILITY LEVEL .01
T2 .8923433a
T1 .8377633a

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY BY

DUNCAN’S MULTIPLE RANGE TEST.

NAME iD MEAN RANKED AT PROBABILITY LEVEL .05
T2 .8923433a
T .8377633a

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 £.01
Treatment 1 0.00 0.000 0.027 7.71 21.20
Ex.Error 4 0.058 0.014
Total 5 0.058 0.012

GRAND MEAN = .175273333333333
cv = 156.50%

LSD.05 = 272396

LSD.01 = 4517699

DUNCAN’'S MULTIPL-RANGE TEST

NUMBER OF MEANS = 2
ERROR DEGREE OF FREEDOM = 4
ERROR MEAN SQUARE = 0.01415288

STANDARD ERROR OF MEAN

0.09256512
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NAME ID MEAN RANKED AT PROBABILITY LEVEL .01
T2 .78333a

T .7672167a

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY BY

DUNCAN’S MULTIPLE RANGE TEST.

NAME ID MEAN RANKED AT PROBABILITY LEVEL .05
T2 .78333a
T1 .71672167a

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 .01
Treatment 4 0 169 0.169 3.580 Tyl 21.20
Ex.Error 4 0.189 0.047
Total 5 0.358 0.072

GRAND MEAN = .5022683333333333

Ccv = 43.29%

LSD.05 = 492812

LSD.01 = 8173294

DUNCAN'S MULTIPL-RANGE TEST

NUMBER OF MEANS = 2
ERROR DEGREE OF FREEDOM = 4
ERROR MEAN SQUARE = 0.04727318
STANDARD ERROR OF MEAN = 0.12552978
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NAME ID MEAN RANKED AT PROBABILITY LEVEL .01
T2 .6702234a

T .3343133a

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY BY

DUNCAN’S MULTIPLE RANGE TEST.

NAME D MEAN RANKED AT PROBABILITY LEVEL .05
T2 .6702234a
T1 .3343133a

MEANS NOT SHARING LETTER IN COMMON DIFFER SIGNIFICANTLY BY

DUNCAN'S MULTIPLE RANGE TEST.





