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miﬁﬂmmmﬁau@mmwmémﬁmsﬁmiﬂaqﬁ’uﬁﬁmmgwm dimethoate omethoate Way
malathion lunsfinwiiiszegiaan 2 Tvde 24 ieu wud anseengisluduiiivlifenmgiives (26 -
3500) a3va 3 vile Suwalduanasediitedfey dimethoate lot.1 lot.2 anas 34.2% way 62.9%
AIUAINU omethoate lot.1 lot.2 lot.3 anas 12.1% 38.1% Waz21.3% A1uaiau kag malathion lot.1
lot.2 lot.3 anad 30.6% 68.7% Waz28.7% nudfu Aiulifiguugd 5 °C dimethoate lot.1 lot.2
anad 8.79% waz 18.4% »1ud19U omethoate lot.1 lot.2 lot.3 amnag 0.00% 7.95% wag 6.26%
A1UARU Wag malathion lot.1 lot.2 lot.3 anas 18.4% 7.13% wag 15.3% AIUa1AU AT pHYDY @13

vanuadaiuagldinisidsunlann pHindefgumgivies dimethoate lot.1 lot.2 Wiy 2.915



wag 2.804 A1UEIAU omethoate lot.1 lot.2 lot.3 WinAU 2.556 2.342 uag 2.617 ANNAIAU kAL
malathion lot.1 lot.2 lot.3 WU 2.833 2.665 waz2.800 ANEIRU pHIRAeT 5°C dimethoate lot.1
lot.2 iU 2.901 uay 2.868 MUE19U omethoate lot.1 lot.2 lot.3 Wiy 2.852 2.807 uay 2.716
ARy uaz malathion lot.1 lot.2 lot.3 Wihifu 2.785 3.038 uar3.146 mud1su Uanasiievu 7
grunniivies dimethoate lot.1 lot.2 fiAngaanil 0.6640 uay 0.8484 MU way malathion lot.1
lot.2 lot.3 TAngegail 0.6568 0.6360 way 0.6238 MuAITY Agamnil 5°C dimethoate lot.1 lot.2 3]
Ageanl 0.6439 uaz 05755 MUFFU LAz malathion lot.1 lot2 lot.3 fA1gegndl 0.4312 0.6684
way 0.5935 AUAAY LLazmimamwLLazmsﬁuéhmaamiazma@ﬁa%wfmﬁaum lot HFnsazany
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Abstract

Study on stability of pesticide products : dimethoate omethoate and malathion using 2
year or 24 month. The results, Active ingradient of pesticide products that keep normal
temperature (26-35°C) were decrease with sisnificant. Dimethoate lot.1 lot.2 decrease 34.2%
and 62.9%,respectively omethoate lot.1 lot.2 lot.3 decrease 12.1% 38.1% and 21.3%,
respectively and malathion lot.1 lot.2 lot.3 decrease 30.6% 68.7 L& ¢ 28.7% respectively and
keep 5% temperature dimethoate lot.1 lot.2 decrease 8.79% I & ¢ 18.4% respectively
omethoate lot.1 lot.2 lot.3 decrease 0.00% 7.95% way 6.26% respectively and malathion lot.1
lot.2 lot.3 decrease 18.4% 7.13 and 15.3% respectively. pH value of all pesticide product was
low and did not change value. pH value average keep normal temperature :dimethoate lot.1
lot.2 as 2915 and 2.804, respectively omethoate lot.1 lot.2 lot.3 as 2.556 2.342 and 2.617
respectively and malathion lot.1 lot.2 lot.3 as 2.833 2.665 and2.800, respectively. pH value
average keepl 5°C : dimethoate lot.1 lot.2 as 2.901 and 2.868 respectively omethoate lot.1
lot.2 lot.3 as 2.852 2.807 and 2.716 respectively and malathion lot.1 lot.2 lot.3 as 2.785 3.038
and 3.146, respectively. Water content keep normal temperature : dimethoate lot.1 lot.2 were
maximun as 0.664 and 0.8484 respectively and malathion lot.1 lot.2 lot.3 were maximun as
0.6568 0.6360 and 0.6238, respectively. Water content keep 5°C dimethoate lot.1 lot.2 were
maximun as 0.6439 and 0.5755 respectively and malathion lot.1 lot.2 lot.3 were maximun as
0.4312 0.6684 and 0.5935 respectively. Lasty, emulsion stability and re-emulsification of all

pesticide product lot did not found cream and free oil (0 ml). Hower, dimethoate lot 2 has



reaction that was cream 1.5 ml but the value accept by FAO specification (maximum 4 ml) and
temperature did not different.

keyword : pesticide product stability
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1. uA38d Gas liquid Chromatograph (GLO) fifns3a¥awia Flame lonization Detector (FID)
2. p3e High Performance liquid Chromatograph (HPLC) fifansia¥awin Diode Array
Detector (DAD)
3. 1p30999 ALazBen 4 sums (@eldseau 0.1 fadndu) diunisaeudiou
4. Lﬂ‘%lm ultrasonic bath
5. 93AUSHIAT U 10 25 wag 100 Jadans (class A) Kiun1saeULigy
6. 939 Vial W3ouUn vun 2 Aaddns
71030970 pH wdesiamziusunansa-ang wdedlawmsndaluda
8. isea¥aUSunanin Karl Fischer titrator
9. NITUBNAN VUM 100 250 Haddns
10. filter vum 0.22 lulawns
- @5LAdl

1.@13119951U dimethoate, omethoate wag malathion
2.519819ManA el dimethoate 40% W/V EC, omethoate 50% W/V SL kag malathion 83% W/V EC

3. acetone ¥n AR grade Tetrahydrofuran (THF) tag methanol wila HPLC grade
4. WhusAanlessu (deionization water, DI)
5. 4181 Karl Fischer titration uae pH
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2. MNIATIVHOUAMNINUDIANTHIDEN 1Ag N1TIATILIMIUTINUEITOBNGNT WaznIuAdl
NEAIN

2.1 Jpseniuiunnansoangns dimethoate way malathion TAuudy 1.0 Hadnsusaladans
Apszematia GLC-FID Tneditunaugall

2.1.1 WssyasazaIeu1nIgIulaedeaIsuInsgIu dimethoate wag malathion WidlAuduty

a a

aseengYs 1.0 Hadnduraliadans 1w 2 91 TurindSunsunng 10 dadans 9ntukiy acetone (d1m3u

dimethoate) hag THF (@1915U malathion) Usu1es 5 Tadans anduiiluwgaieinsas ultrasonic

a

bath 5 Wil Askilidunigamgiivies wdruFuusuns uudld Vial awn 2 fiaddns

Y

2.1.2 wisnasazansfiieg19ley TINAaduvifIeduazele HHAudutuaisesngns 1.0

o

fadnsusefiadans s1uau 3 91 TuvinTaUsunsauIn 25 Hadans 9 NtuLlRY acetone U3u1ms 15
fiadans 9ntuiilulugdenados ultrasonic bath 5 Wil dalilmBuiigumgivies UsuUsuas wudld
Vial e 2 fadans ntuhluiiaseisesewries GLC
2.1.3 W3puannzAses GLC Yumsnsnisinavesielunsimseissd
H, gm51nN15ka 40.0 Naaansaauil
Air 9m51A51a 450.0 Nadansraund
N,  8nsinsva 45.0 Jadansmeund

Tngandunsusvanneesodlunisiingsiaseangnsudasslnuanisy ag199 1



Table 1 condition GLC for analytical active ingradient of clomazone and pendimethalin

Active column Oven Injector  Detector  Split ratio  Flow rate  Run time
ingredient (mU/min) .
(°0) (°0) (°0) (min)
dimethoate HP-5 210 280 280 50:1 2 a4
malathion HP-5 240 260 300 50:1 2 4

2.1.4 %170 Vial 9nde 2.1.1 fu 2.1.2 ln1sasalinsesiseiades GLC muan1izues
wiazans newrinIsiasizianude 2.1.3 wen relative percent different (%RPD) rautiielwuulagnle
anmzfunyaslunsiasei lnefien %RPD dedliiAu 3% ntufwhnisieseisely Taens
Anmeideyaiisuiunsminmasgiu (stardard) vesnsusiazvila agldiuedoudvosinuansoongysluus
AzAIDEINANS DN

2.2 JnneiUSinnanseengyis omethoate Taududy 1.0 Sadnsusefiadans Sinsesidiemaia
HPLC-DAD Tneiitunewsisil

2.2.1 wisuansararsuinigiulaedaansuinssiu omethoate Wilaududuaiseangms
Uszanm 10 fadndusefiadans sauau 2 91 lurantausuinsuuin 10 §addns s nduiiia methanol
U3ams 5 fiadang tiluivgdenades ultrasonic bath 5 unit slilmBuilgamafives wiawuusunms
a8 methanol 1dvan vial vuin 2 1adan3

2.2.2 wiewasaranesegndiae dednsneidediariin Wilenududuansesnayvisuszanu
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0 fadnsusafiadans 31U7U 3 91 TuwIninUsuinsauns 25 Jadans 3nTULAL methanol Usuims 15

—_

aa o Y 2

fiaddns Wrlulweaieiases ultrasonic bath 5 w1l Asliliduiioumgiivies wdrusudsuInseae
methanol N38978 filter AU 0.22 um 1d@v9n vial VuA 2 Taaans
2.2.3 wRsnanmuases HPLC lngduannuasedunisineiiansosnn nsusassilauanin

AN 2

Table 2 condition HPLC for analytical active ingradient of omethoate

Active Mobile column Mobile Tempera Wave Flow rate Stop

ingredient leanth  (MUYmin) time
phase phase ture

(min)

(ratio) (°0)




omethoate H,0:MeOH

C-18

90:10

220

1.0

remark *MeOH = methanol



2.2.4 thwan Vial 91nde 2.2.1 fu 2.2.2 1Un1sns19dnszsissiades HPLC auan1ey
YowAazans Aewimsiasegimuda 2.2.3 e Relative percent different (%RPD) Aowdialiuiladn
Igannefimnzanlunisiasizilag fid1 %RPD dadliifiu 3% a1nduiwinnisimsesisely Tne
Anseiteyaiisuiumanasgiu (stamdard) vesansisiazeiin aldledeudvesTinaasosngysluus
AYAIDYN AN I

2.3 msnsadeuUsinaideUy
As19E0UYSLLRe Karl Fischer Method ma MT 30.5 CIPAC J 14ans imidazole wagle
wsavnUSananilagldiades auto-titrator Suneusal
1) 911 pre-titration Td@@15 solvent #3@ dried methanol auviiuUany Pt-electrode
wslamsaiiedasenusinafitneuni e
2) ¥in Standardization lneiAnans di-sodium tatrate dehydrate Tl g miniudueud

a

AU 0.1 dadnFuuseunns 0.2-0.25 dadn3u (W1) vinistamsnaulausunsansnyags (V1) udiane

3

A15azanay

3) AAs1EIMIUSUI UL UAI9819A28N15917 Pre-titration NouLaLRUAID819ANIIU

a

Wwinfiwdueu (W2) adldudwimslamsaaulddsunsansiigned (V2)
AuUsinaniluiieg1anall
% water  =(15.66 x W1 x 1000 x V2)

(100 x V1 x W2)

VU6 N1TIATIEVNE Karl Fischer 9sUsvananadnludia
3. avdeuRmaNTRIMen ueINaRfns insasiedeunmaniRnudunsa-aamie pH
3.1 119 pH
A13MSI9daUR pH ma MT 75.3 CIPAC J Tnennsdasegne 1 nu Tdasluh DI udausu

Usumsidu 100 Sadans welmdniy deialiuseanas 1wl udrinen pH vesansazane

3.2 MInTRdUAMANTRNIATENINLAYMIALFYeIN Tarae Blfady

vihnsnsaaeulagds MT 36.5 CIPAC K lnersgqiusegnmudndildamdissy vie 5 ml
u&fu standard water D aufis®ia 100 Mntulagn waswannszuanes 180 © ndulu-u1 10 A &
AdAuazerurmsuendfingn 0.5 2 was 24 Falus udmdnnszuenms 180° ndulu-an 10 afa el
Aamsaushvesdatuy fadls @jﬂ’]iLLﬁJﬂ@u’Jﬁ 0.5 4l
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4.1 N5 Relative percent different (%RPD)
( Max - Min) x100




%RPD = Mean

A1385A181INIFIUNT 2 91 FoiA1%RPD LA 3% laglde response factor Tunisawiu



N139AN response factor = Uil x Purity s f = SxP

Peak area Hs
S = ﬁmﬁﬂfuaqmimmgm (mg)
P = WefdudauuIavivesansinmsgu
Hs - fuiléfevesansazaieunsgu

4.2 MImuIMUsINaaITeangns (Al) fsaunisesluil
FDENS LU Al. = Hwxf
W

[

Hw = Nuiilafia vse AINUGTDINAYDIATAL AU IDENS
F = Aade response factor

W = i mdnvesansdegng waedu (me)
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1. nsLfiudeg1een dimethoate omethoate way malathion 9 nunawan uaztufindeya

[
=1 Y 1 [y

Nugurewegmdndueiingdunsienanisnues laun denfindn Yeady Tundn uazgnsniy

9

WU UseanSananssuaulasneaziden a9n1919 3

M15NN 3 @1590NaNS AMNMMIAATLarNeNNluseRLSUAY

Hoans Lot. N Al 7 U 54°C pH U3anauih AdLaTY MBI
Tundn (%W/V) (%W/V) \99Uu

Dimethoate 020759 42.6 39.5 2.664 0.194 laiinAsy

40% EC Lot.1 laigiiatu

Dimethoate 150759 41.8 38.2 2.741 0.4775 laiiAnASu

40% EC Lot.2 laigiiatu

Omethoate 040759 51.3 49.5 2.340 -

50% SL Lot.1

Omethoate 110759 52.8 49.8 2.360 - -

50% SL Lot.2

Omethoate 020659 52.7 50.2 2.438 - -

50% SL Lot.3

Malathion 020759 85.0 83.2 3.019 0.0838 laiinAsy




83% EC Lot.1 Taifidngiu

Malathion 120759 785 78.1 2441 03746 laiAnATy
83% EC Lot.2 Taifhiatu
Malathion 010659 82,5 82.1 3040 03922 TaiAnATy
83% EC Lot.3 Taifiiatu

21NNIFIATITRATINITITAD A9 1SUAY WUINUTUIUET598ngMS dimethoate lot.1 lot.2 e

a

AL WU 42.6% way 41.8% uagndsouigunad 54 °C Wunan 14 Yu lde Al windu 39.5% uaz

Y

38.2% T9ANNIMTFIUDETNINA 38.0 — 44.0 omethoate lot.1 lot.2 lot.3 Iifn Al Wiy 51.2% uay

a

52.8% 52.7% uayndseuigauvndl 50 °C Wuran 14 Yu A AL Wiy 49.5% 49.8% wax50.2%

Y

ANNINTFIUNOYTENIN 47.5 - 52.5 Uag malathion lot.1 lot.2 lot.3 lar1 Al Wiy 85.0% 78.5% uag

a

82.5% uazndseuiigungd 56 °C 1utaan 14 Yu 1ddn Al indu 83.2% 78.1% uaz82.1% Faen
UINTFINRYTENING 80.5 - 85.5 uavauUAniuall A1 pH dimethoate lot.1 lot.2 laliniu 2.664 uag
2.741 omethoate lot.1 lot.2 lot.3 lawiniu 2.340 2.360 wag 2.438 wag malathion lot.1 lot.2 lot.3
IHWinfU 3.019 3.441 waz 3.040 9znUI1AY pH Siasunnudegielsfinulu FAO Specification il
Sumnasiveedn pH 1 Ssliansatvunnasilils Usinanindeuy dimethoate lot.1 lot.2 ¢
WinAu 0.194 wag 0.4775 wag malathion lot.1 lot.2 lot.3 lawinfu 0.0838 0.3746 Way 0.3922 |

dmduusunandnileuu FAO Specification lulanivuainusivesarusunaudovu 17 deldaunsa

AvuanaalAlm Uiy wazANITAsENINLAENISANAITEIETAza1edlatY a1synytnasuauliie

(% [ ' (%
o v Y

ATY waztduiinue dmsuataisavaledlatutiu FAO Specification tanivuawnaaiannsgiulive
dimethoate tAnA3ulaluiiAy 4.0 Tadiwes Unduliiiiu 0.5 waz malathion Anesulaliiy 4.0 Tadwns

yafulaiviv 0.5

2. msnwinsdonanmuessdndus
‘v‘hmiﬁﬂ‘mmiL?iamaﬂWW?Jaqmiﬁammﬁﬁimmﬁmwzﬁﬁhmiaaﬂqwém
autAnaadinenin nng 3 Wou anuan1snaaes nui Auinuasesngrstuualivanadufoud
6 Ineil dimethoate lot.1 lot.2 anas 34.2% Wwag 62.9% AU omethoate lot.1 lot.2 lot.3 anad
12.1% 38.19%uav21.3% AMNE1AU kay malathion lot.1 lot.2 lot.3 anad 30.6% 68.7% LAy 28.7%
pwdrdu lefls 24 ey dwmduiiivlifigunguries MAUEgumgdl 5 °C dimethoate lot.1 lot.2

anad 8.79% way 18.4% m1Ud1AU omethoate lot.1 lot.2 lot.3 amad 0.00% 7.95% way 6.26%



AUENU way malathion lot.1 lot.2 lot.3 anad 18.4% 7.13% waz 15.3% Auansy asnuiniiud

gaunil 5° C asesngndavidenan nlesndt Mns i 1 uay 2

A1 Al aumgiivias ( 26 - 35 °C)

u

Dimethoate U 2561(24 \faw)

100 i
e dimethoatel
*2 80
é e=fif= dimethoate2
S 60 ®
g e OMethoate 1
= 40
= OMethoate2
X 20
0 je== Omethoate3
0 5 10 15 20 25 30 @—malathion1
e Malathion2

=]
LADU

N3IN7 1 AUSunaanseengms (Al) vewdndueianstesiumdndnsiiy dimethoate omethoate wa

malathion figauuqiivies

A1 Al geunail 5 °C
Dimethoate U 2561 (24 wfaw)

e=@= dimethoatel

o 100 affl= dimethoate2

s 1

g 80 iy OMethoate 1

@

® 60 omethoate2

s — e ¢

< 40 je== Omethoate3

X

o 20 =)= malathion1

0 5 10 15 20 25 30 === malathion2

- e Malathion3
LADU

N3N 2 ASnaanseengys (Al) vesrdnsdueianstdesiumdndngiiy dimethoate omethoate Wa

a

malathion ﬁ’qamnm 59C

Y

(%
g

d¥ue pH saitiiiuigaungiiviesuasil 50 C d1 pHues anstavmadidmuaslsifimsdeuntas
1710 391915019041 pHiade Taefigamaiivios dimethoate lot.1 lot.2 1WAy 2.915 wag 2.804
MINEIRU omethoate lot.1 lot.2 lot.3 A1 pH Wiy 2.556 2.342 uag 2.617 A1Ua19U Wag malathion
lot.1 lot.2 lot.3 Winfu 2.833 2.665 waw2.800 AMUS1HU pHiadedl 5°C dimethoate lot.1 lot.2
Wity 2901 LAy 2.868r11a19U omethoate lot.1 lot.2 lot.3 WinAU 2.852 2.807 way 2.716
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