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Abstract

Vegetable farming in Bungphra, Phitsanulok has been known as one of the most
productive area of vegetable production in Phitsanulok. However from the surveying, some
useful information indicates that the farmers in this area find themselves lacking in their
knowledge and skills in dealing with the use of pesticides. Since, the toxicity of pesticides has
been reported to induce abnormal functions in central nervous system and other organ systems.
Therefore, the aim of this study was to determine the amount of organophosphates in urine of
farmers who exposed to organophosphate pesticides.

Fifteen farmers from five districts volunteered to this study and the amounts of
organophosphate in the body were examined in urine using a chromatographic technique with
the high performance liquid chromatography. The amounts of organophosphates were
determined 3 times (day 1, 3, 5) after exposure to pesticides.

There are two subtypes of organophophates found in urine specimen. The results
showed that the amount of malathion was found in the urine of volunteer farmers 1 day after

exposed. The amount of malathion was significantly reduced (p<o0.05) in 3 days after exposure.
However, there was no malathion detected in day 5 after the farmers exposed the pesticides. In
addition, 3 of 15 cases, the amount of diazinon was observed in urine specimen in 1 day after

exposure. These results indicated that the organophosphate pesticides appeared to be left inside
the body for some interval depend upon type of chemicals and skills of individual in dealing
with the use of pesticides. These results also were reflected to each individual with consultation
of the proper way in dealing with the pesticides.

The results from this study can provide useful information for the farmers and any
sectors involved in order to either educate or prevent the serious problems in the use of
pesticides in the farmers which can lead to good quality of life in both farmers and consumersin
the future.
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aunaunsana Organophosphate pesticides anilaans

mMsiesaxnalagetldanns

daanz 2 ml

l

mswessn Column C18

N Methanol 1 ml #hu Column (2 ﬂ%\‘l)
v

. vnau 1 ml s Column (1 ass)
v

* 1 ml Borate buffer pH 9 (1 A39)
v

* Udganz 1 ml (2 a%9) <
v

* $a Column ¢gherhnau 1 ml (1 ad)
v

aeameary Column 2 i

l

ﬂ']il,fc]:UGul,']ﬂEi'N wazIeI) Bﬁ

a9 Column ema Methanol 1,000 pl (1 )

v
Jazilas HPLC

wEme : * Ineie mliumsaadialiliemeasiu

HPLC Method
uv : 235 NM
Moabile phase : 65% ACN 35% H,0O
Flow rate : 2.0 ml/min
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m34# 1 Retention timezasssanaspuidenzvilagmain HPLC

AINNIFIU Retention time (minutes)
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Malathion =] =
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: 232% .
._NN:\
=~
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S T~ 0.0000
0 2 4 6 ] 0 12 4 8
Minutes
]
MNN 1 LLadod Chromatogram FININIU
Standard curve of Malathion in MeOH Standard curve of Fenthion in MeOH
45000 300000
40000 4 250000 -
35000 |
30000 4 200000 -
© 25000 | 8 150000 -
$ 20000 y = 2128x - 323.44 < y = 12427x - 2761.7
15000 1 R? = 0.998 100000 R? = 0.9995
10000 50000 4
5000 |
o i i i i 0 : . . .
0 5 10 15 20 25 0 5 10 15 20 25
concentration (ug/ml) Concentration (ug/ml)
Standard curve of Diazinon in MeOH Standard curve of Chlorpyrifos in MeOH
120000 250000
100000 4 200000 1
, Booooq « 150000
g 60000 4 3 y = 11804x - 1981.9
40000 1 y :F‘:f‘fgg ;)95;305 100000 1 R? = 0.9993
20000 | o 50000
0 : . . . 0 : . . !
0 5 10 15 20 25 0 5 10 15 20 25
Concentration (ug/ml) Concentration (ug/ml)

il 2 uaes Standard curve 2981593511 organophosphates ﬁgnm‘s’aulmwmuaa
(A) Malathion (B) Fenthion (C) Diazinon (D) Chlorpyrifos
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Standard curve of Malathion in Urine extraction Standard curve of Fenthion in Urine extration
Prre y = 2001.7x - 151.28 300000
35000 R?=0.9995 250000 y = 12314x - 4549.2
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30000 200000
© 25000 s
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C D

MWl 3 uaas Standard curve 29a 5NN organophosphates ﬁgnLﬁﬂuﬁnﬂﬂﬂﬂﬂﬁnzdﬂumi
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M597 2 uaaemMIRuNauBaIIs (% recovery) sasasmnaspusndduasllutlaansadamu
SPE column C18

Concentration ' Area . ' » Recovery
813 (ug/ml) in MeOH in Urine Extraction
0.5 1032.5 997.5 96.61
1 1844.5 1522.5 82.54
Malathion 10 21952.5 19453 88.61
20 42002 39976.5 95.18
M ean 90.7416.477
0.5 5414.5 4136.5 76.40
1 10644.5 10086 94.75
Fenthion 10 121426 123009.5 101.30
20 246646.67 241632 97.97
M ean 92.61+11.132
0.5 2112 1860 88.07
1 4332 4395 101.45
Diazinon 10 49391.5 53198 107.71
20 96049.667 105413.5 109.75
M ean 101.74%9.777
1 9651.5 7697 79.75
10 119357 99854 83.66
Chlorpyrifos
20 233299 193989.5 83.15
M ean 82.19%2.126
Mean %
Recovery 91.82%+8.023
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wuhildnnu 3 dhegwlu 15 Madniiwunsiaiimiadasisaiia Diazinon aghslsionula
nwuasteiimhiadagizyiia Diazinon waz Chlorpyrifos lulasnzasanunsnsnguaiatng

dungumuay 13 au linumsunnguasaseiimiadagiivaiiolawsludaas
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(P=0.049, ANOVA, n=13) atnalstomulsisnnsalSauieunuasan 3 lotiiasnnasali
nuastaiiiandegigludagneaiall

0.9

0.8 q
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0.3

0.2 q
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Fsaiuazagluansive

enzhunainguaasmiunaase  (organophosphate insecticides) iansdunsd
Waawasallussdusznaudinn L‘ﬂumﬁﬁﬂﬁmgﬁwﬁiﬁﬁumﬁluwmzﬁ %ﬂﬁagiwmﬂﬁﬁﬂﬁaﬂﬁ'u
nnmsdranunimsldnguvainguaasmliunaane NUKNNANNNIILNHATDEN
uwsvagluanuasnisn duadense Snsdies Samlanwalan adlsiaunsasnsli
nnuhmaeiiniadagisilddonuiuiuiole welimsldwuuwmmmesiioddediy
é’qﬁy'u‘[mqmﬁﬁ'ﬂlﬁtﬁafﬁmeﬁmimﬁﬁﬁmﬁmgﬁﬁmju organophosphate 4 #niiaaanu
Teud Malathion Fenthion Diazinon waz Chlorpyrifos #nnwamsisewuhansiadl
Miadasiionanulullsamsuaunuasnsldud Malathion wes Diazinon wasldvinms
#5905z UANNL TN IS MIadagiy 3 asaheiy aSsuiieunaesmslasu
maefifiadasiaiandsedluseme Gsnseiiniadasiy Malathion Aasawuluassil
2 ﬁu’uﬁ@hammaﬂwﬁﬁﬂﬁﬁm (p=0.049) dlauBsudisuiunsed 1 uacligansonsanule
Tuadsit 3 aghalsionuansieiidadagiis Diazinon Tisnansaananuldluadsd 2 uas 3
wanMNHNNHaMIaasswUEInsanany malathion Twnsasnsaanadasnnie uas
diazinon lummasiasuene Fuilennnamslémaeiimiadasiizannni 1 oia adlsh
mmém%"umiﬁﬂmﬁlﬁ'ﬁwmsﬁnmmiﬁﬁmﬁmgﬁwluneju organophosphate aunu 4 #ile
gy dleannndeidalumsedesanunioeunain  eradululdhineasnsld
mimﬁﬁﬁmﬁmgﬁmﬁﬂﬁuﬂ sy uazmsasanwy malathion fiasas wazmsliaanse
avawu diazinon luassit 2 wes 3 ﬁguaWLﬁam"mnmiﬁv'qamgnLﬂé’ﬂuuﬂaq wozluazvanlu
sume dhliideRedasme Faneddeithunnuh Malathion ua Diazinon thuile
dhgsnmensldugaaulal cholinesterase Fafluauluiielumsameuas acetylcho-
line Jslviliamsazansas  acetylcholine annau LtaztﬁmmazmsnssﬁuﬁmﬂLﬁulﬂ
(overstimulation) #wzinlsumeiammsiinUndvasauadls (Liu and Pope, 1998) u
man  Idimsdnmmaandwwasmsngu  organophosphate Tuawnsuazadasaudmiy
msn wuhil recovery rate agssvwin 50% (dimethoate) o 133% (dialifos) Feans
organophosphate fanaamail ashliideenufiaUnilumahowresssuulszam e
21mMs59n amuanlussuumela (Tarbah et al, 2001) wenantiu malathion fafisenui
ey iiaanuiiaUndrasnssuiumsasagasaunugluwanes  (Contreras and
Bustos-Obregon, 1999) waziinavh lisuiurad lkianasluwevds (Rao and Kaliwal,
2002)  duludayannmaiteluadiiifaiulsleniagedshmiuinsasnsgldasiadiiia
dasiizlundu  organophosphate flaziimsasauzasaaiaiingudananluieme  uazan
denasasmeluszazemaaluld mnlifimsihsziwazmsujifauadngnaaslumsionu

SO wazMIINFUNBYDITNME AaAIUMIUILNATNBHNGINET
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