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ABSTRACT

TITLE : EXPOSURE ASSESSMENT OF ORGANOPHOSPHATE AMONG
CHRYSANTEMUM GROWERS IN THATPHANOM SUBDISTRICT
THATPHANOM DISTRICT NAKORNPHANOM PROVINCE

BY : SOMSAK INTAMAT

DEGREE : MASTER OF SCIENCE

MAJOR ; ENVIROMENTAL TECHNOLOGY
CHAIR : CHIDHATHAI PETCHUAY, Ph.D.

KEYWORDS : EXPOSURE ASSESSMENT / BIOLOGICAL MORNITORING /
CHRYSANTHENUM GROWERS / ORGANOPHOSPHATE METABOLITE

This study was carried out to assesess the organophosphate pesticides (OP ) exposure
among Chrysantemum growers in Thatphanom subdistrict Thatphanom district Nakornphanom
province. The study was conducted during October-December 2007. Study populations were
20 farmers who grown Chrysantemum. Control groups were 20 people who were
non-occupationally exposed. The research instrument were an interviewing form of characteristic
of pesticide application, use of protective measures to avoid pesticide contamination and
questionnaire about illness condition. Exposure was assessed by measuring six urinary
organophosphate pesticide metabolites and total Dialkylmetabolite. The study of urinary OP
metabolite found that common urinary OP metabolite were DMP (80%) DEP (50%) DMP (50%)
DETP (30 %) and DEDTP (5 %). The geometric mean of DMP DEP, DMTP, DETP and DEDTP
was 33.80 pg/g cr 6.69 pg/g cr 1.47 pg/g or 0.85 pg/g cr 1.68 pg/g cr respectively. When the
growers were grouped according the levels of the total of dialkylmetabolites in urine were
different between group (P<0.05). When the growers were grouped according the levels of the
total of Dialkylphosphatemetabolites in urine found that 70% of the growers have moderate level
and 20% of the growers have high level respectively. To study the relationship of the level of the
total of Dialkylphosphatemetabolites in urine and using personal protective equipment behavior

found that the low level group used at least 5 personal protective equipment the moderate level




| group used at least 3 and the high level group used not over than 1. The result of this study

{r

reflected that occupationally exposed had detectable levels of pesticide metabolites because the

use of protective measure was poor and they used the pesticides improperly.
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4 ar o A v 1 A & 1w ' ..
MmN 6 szavmue lavdlaMuudiuan TOAHUVINGUAIDE (pg/g creatinine)

ﬁ}’J’BIEiNﬁ DMP DEP DMTP DETP DEDTP TOTAL DAP
1 61.64 1.76 3.77 0.59 1.76 74.52
2 238.94 21.07 2.50 0.40 1.20 264.11
3 70.18 0.78 3.46 (.42 1.27 76.11
4 20.77 39.45 6.11 0.34 L.03 67.70
5 114.41 1.46 0.49 .49 1.46 118.31
6 2.18 84.45 3.56 0.44 1.31 91.94
7 1.70 162.90 0.34 0.34 1.02 166.29
3 113.33 1.63 0.54 0.54 1.63 117.67
9 76.74 1.45 0.48 14.53 1.45 94.65
10 83.44 0.79 11.32 1.15 0.79 97.49
11 22,92 10.37 0.29 0.29 0.86 34.73
12 31.92 21.01 0.38 11.17 1.14 65.62
i3 90.00 1.30 0.43 043 1.30 92,16
14 35.61 67.63 0.59 0.59 1.76 106,18
15 40.36 1.74 0.58 0.58 1.74 45.00
16 1.97 13.14 1.97 7.09 1.18 25.35
17 194.32 18.56 18.76 2.50 1.31 235.45
18 165.45 1.07 0.82 0.36 1.07 168.77
19 36.57 1.46 0.49 0.49 1.46 40.47
20 2.62 61.12 12.91 1.46 5.49 83.60
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1INy ianerlsnamaumus lav lullaanzusngudledenud Usinu
asmue'lad DMP Saeglugag 1.70-238.94 pefg creatinine simuelasi DEP fidhog
1u%29 0.79-162.90 pg/g creatinine 171110 Tav DMTP Tmeglusie 0.29-18.76pg/e
creatinine @15t 100 a7 DETP S 10411499 0.29-4.53pg/g creatinine  dhsimvelan

DEDTP fif10g1us12 0.79-5.49 pgfg creatinine e1muniue law TOTAL DAP dimogluraa

34.73-264.11g/g creatinine

1 @ & A P=1 ar ] =5 = i @
ms1eA 7 szauwmve lavdlodensumasiedtiuvoingudieds (ue/g creatinine)

ﬁl‘mﬂrN‘ﬁ DMP DEP DMTP DETP DEDTP TOTAL DAP
1 222 12.53 8.06 0.44 1.33 24.58
2 28.03 1.25 2.08 0.42 1.25 33.03
3 2.19 1.31 12.06 0.44 1.31 17.31
4 242 1.45 2.1 0.48 1.45 7.91
5 2.60 1.56 0.52 0.52 1.56 6.76
6 2.00 1.20 2.00 0.80 1.20 7.20
7 35.01 1.15 0.38 0.38 1.15 58.07
8 2.14 1.28 0.43 0.43 1.28 5.56
9 1.94 1.16 232 18.88 1.16 25.46
10 1.76 1.05 0.35 0.35 1.05 4.56
11 1.86 1.12 0.37 0.37 1.12 4.84
12 2.28 1.37 5.31 0.46 1.37 10.79
13 1.95 117 1.67 0.39 1.17 6.35
14 0.72 1.08 5.89 0.36 1.08 9.13
15 1.80 1.08 0.36 0.36 1.08 4.68
16 1.94 1.16 0.39 0.39 1.16 5.04
17 1.77 13.06 1.77 1.77 1.06 19.43
18 2.54 1.52 8.75 0.51 1.52 14.84
19 2.70 9.22 0.54 0.54 1.62 14.62
20 1.65 0.99 4.96 0.33 0.99 8.92
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s '4 1 ar ' ' a ¥ 1
nndeyaszduaswmue lavsenguiedanud msmmuelast Dve RRGY

119 0.72-55.01 pg/g creatinine siumio law DEP Himeg111999 0.99-13.06 pe/g creatinine

aswnive'lad DMTP Hieg1ute 0.35-12.06 pg/g creatinine #1509 ve 1asiDETP SA1eg

QU

14929 0.33-18.88 g creatinine M151uM1V8 18yt DEDTP 104118249 0.99-1.62 pg/g creatinine

mswmuelay TOTAL DAP fifeg 11994 4.56-58.07 pg/g creatinine 5103300815197 7
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M= = e

' e ' ¥ oA
nENF D414 NHNDINE

H = & Ao s ow ' o
mwh 6 msnfSoudisulTnanumue lavvesmaniimiadasisnguoasn Tuvemda

PR ST T P LA NI EA G HEARER

vndeyamaniasnnlimamswmuve lavvesmsiniifiadag Arnquesim
TureaaluilaansveanvasnuhnguiedednInyiovas 80 asvnuasumiuelay
DMP Tagfifuafes1u1adio (geometric mean: GM) 33.80 luTnansusoniuniiodiiu (ng/s
creatinine) TE4a4M B A15tun1Ue'lad DEP uaz DMTP s uafesvindia 6.69 uaz 1.47 ne/g
creatinine MNEIFY dauasumueloifiwudesfige fio arsummelay DEDTP swazBea

aquaaalumsien 8
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{ s o v ]
1A 8 szAva Nududuvesmsamus lavilullaaizveangudiotne (ig/g creatinine)

Metabolite n % Positve. Mean+SD GM 25" Percentile Median 75" Percentile 95" Percentile Range

DMP 16 80 70.25£67.02  33.30 21.30 51.00 107.49 236,70 <LOD - 238.94
DEP 10 50 25.65 4097 6.69 <LOD 6.06 34.85 158.96 <LOD -162.90
DETP 3 30 2214398 0.85 <LOD <LOD 1.38 14.36 <LOD -14.53
DMTP ¢ 50 3734522 1.47 <LOD <LOD 5.47 18.46 <LOD - 18.76
DEDTP 1 5 5.60 = 18.23 1.68 <LOD <LOD <LOD - <LOD - 5.49

@ ar ] { ) L - ar
n= ‘il'Iu’Juﬁ?E]fJNﬁﬁ‘Ll‘iiJ"lmfﬂ‘5l,iJW1Uﬂ‘lﬁﬂiﬂu%ﬂﬂ1ﬂﬂﬂl’ﬂﬂﬂ15@]535]’3?1 (LOD)

douiangusotesni 2 nguitunamme W3suisussduasmmus layt
usazsi TaolHadA Mann-Whitney U test szduanuiiesiu 0,05 (P-Value = 0.05) NUNNGY
arpnllszaumsmmiue loviuaazyia liuendredn Tasszdumswmue'lay DMP DEP
DETP DMTP §iaunaefi 89.10 16.46 2.47 435 1 g/g creatinine TUIWAFIELAL 87.35 68.29 2.62
7.39 pg/g creatinine TuimAnd)s dauaswmive lay DEDTP @swwuﬁlumﬁmﬁqwhgﬂmﬁ

f1 5.5 pg/g creatinine TI00LIDOAAIA15199 9

o ar =) & 20 e o 2 4 o
msh 9 syaudSunmmmumus ladvesmsniidiadasiveasm Iureamaswunmume

e lan 1 e P
¥1e! WY

DMP 16 89.10+78.83(n=8) 8735 £72.98(m=8)  0.280

DEP 10 1646 +2545(n=5) 68.29 + 5741 (n=5)  0.684

DETP 6 247 + 3.69 (n=5) 2.62 (n=1) 0.247

DMTP 10 435 £ 601 (n=6)  7.39 +4.66 (n=4) 0.315

DEDTP 1 - 5.5(m=1)

o s i An (o 2 o o Qs
n= ﬁnmumﬂmq‘mJﬂ'iu1mﬁm,u‘ﬂmEl"lamﬂuﬂdlﬂﬂ‘mﬂﬂlmmmﬂ%’m (LoD)
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qs

Lﬁmﬂ%’amﬁaﬂmszﬂumsLammallnﬁ':sw'iwﬂtjuﬁfmfimmzﬂtju'gwﬁﬂm%’f'
87 Mann-Whitney U test AszAUAMMTOMY 0.05 (P-Value = 0.05) WUNUTTAUTITIUN
ve lavdiuanmefue1eiifoadd (b < 0.05) mwizmsmmuelay DMP 1as DEP ity
daumammuelaidun Ssssvasumue la luandaiy Taoszavmnumve layi DMP
DEP DETP DMTP fisunfivf} 70.25 25.65 2.21 3.73 pg/g creatinine TUNQUAIOL1 LAY 5.97

2.78 1.43 3.01 pg/g creatinine Tungud1eds Twazdeasauaasluaisisii 1o

- ar = o Ao a  ar AL s o 1
o 10 ssanlSnumsumve ladvesmmafidfadagivesim Iureamlasuunnmngu

mnivelan g1 g P
) s T J 3 (=3

UHEEETHE ngudIede
DMP 8 70.25167.02 (n=16) 597 £ 1292(n=2) .00
DEP 13 25.65£40.97 (n=10) 278 £ 386 (n=3) 0.03
DETP 8 2214398 (n=6) 143 £ 411 (n=2) 0883
DMTP 14 373£522  (n=10) 3014338 (n=4)  0.183
DEDTP i - 55  (n=1)

o Qr ] A e o A g o Y
n-= i]'lu’)‘iiﬁ’)ﬂﬂ"lﬂfmﬂiﬂJ’]Euﬁ"l‘iLJJ‘l’lTﬂ‘Elllﬁ‘mﬂuﬁlﬂﬂ']"!]ﬂﬁjﬂ\flﬂ'liﬂ‘i?ilﬁﬂ (LOD)

4 [ Qs = o a (Y 1
M3199 11 %’aﬂammzﬂﬁumﬂmimmaaﬂimmﬁmuﬂma"laﬂﬂ‘uﬂqmm@md

s2al  Wmemsemuelon(uyg creatinine)  S1uaudaeehs $oeraz
&1 111 40.42 2 10
thunang 40.43-166.18 14 70
q9 166.19 '/ 4 20

- o't ' g ' usj g
nindoyadTamswmve ladluilaansveanuasnsngdudaogaiadiu 20
o 1 T a a 1 1 s o
H"I?JTLHJQ"B'NizﬂULSJW'I‘Ui’}lIﬁﬁ&'ﬂH 3 igﬂllliﬂleL'lJ\WI'liJ"'ﬁ'Jﬂiﬁﬂ'Uﬁ'l'iliJﬂ'IUﬂ'la‘n

(Class interval) Tagldifidy wudi ngudedidevaz 70 Tszdumsmminelaeglusssy

ar

ar ¢ 1 o i
thunais uazdoesas 20 Hszduarswmive laviogszdugs (reazBeadem e 11)

ar oy

i @ o o ar & T ] o o
Wetinsananuduiuivesszduumie laviluudazaguiungdns sums Idamsiniiisa

Y

o 2 'y L4 o oas 1 1 o ] P I{l o q ﬂ
ﬁﬂgwcﬁuﬁ$ﬂ1iiﬂ)’@ﬂﬂiﬂ!‘ﬂ'@\‘lﬂuﬂ')i'ﬂﬁﬂﬂ')’lﬂ@ﬁﬁlﬂU1Q‘Vlll§3ﬂﬂﬁ1i£ll‘n']ﬂﬂ anAtasIiuuY
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3 o 1 = = 1w ]
@191ei 12 anudutuvesmsunine lad (ng/ul ) uasmIn3oAty ( mg/dl ) YDINQUAIBEIN

Frothatt DMP DEP | DMTP | DETP | DEDTP | mia30fiu
Frotei 1 52.58 ND 7.48 ND ND 85.3
Fretait 2 296.53 26.14 3.10 ND ND 124.1
Frpgeii 3 82.60 ND 4.07 ND ND 117.7
froduiia | 3037 5768 | 893 ND ND 146.2
dedheh 5 117.38 ND ND ND ND 102.6
F08199 6 ND 07.03 | 4.09 ND ND 114.9
Frethait 7 ND 239.77 ND ND ND 147.2
Frotaf 8 104.03 ND ND ND ND 91.8
fenei 9 79.19 ND ND 14.99 ND 103.2
Frae1ef 10 159.12 ND 21.58 2.20 ND 190.7
Fyeted 11 39.92 18.06 ND ND ND 174.2
Frothed 12 42.17 27.76 ND 14.75 ND 132.1
#ethed 13 104.03 ND ND ND ND 115.6
Frethad 14 30.37 57.68 8.9 ND ND 85.3
Freg1aft 15 34.87 ND ND ND ND 86.4
Fro81af 16 ND 16.67 25 9.0 ND 126.9
dredwii 17 | 22211 2121 | 2147 2.86 ND 1143
freghaf 18 | 23113 ND 1.14 ND ND 139.7
Freehadi 19 37.45 ND ND ND ND 102.4
Freenai 20 ND 58.25 12.30 1.39 5.23 95.3

ND = Non detectable




ma1ai 13 anududuassasumue lad (ag/ul) azamSBATIY ( mg/dL) Yaangy

A181984
&0t DMP DEP | DMTP | DETP DEDTP AAIIOAHNY
Fred1adi 1 ND | 14122 | 9.089 ND ND 104.5
frethadi 2 33.69 ND 2.5 ND ND 128.6
&roenai 3 ND ND | 13.764 ND ND 98.5
Froded 4 ND ND 25 ND ND 148.3
Fredei 5 ND ND ND ND ND 86.4
Fr0t197 6 ND ND 2.5 ND ND 68.2
Freg1ad 7 71.62 ND ND ND ND 112.5
Fret1ad 8 ND ND ND ND ND 76.8
Frothafi o ND ND 2.5 24.390 ND 130.7
Fretefito | ND ND | ND ND ND 153.8
Frotei 11 ND ND ND ND ND 125.5
Frethedh 12 ND ND 5.833 ND ND 98.3
Froeeii 13 ND ND 2.5 ND ND 106.2
Froti 14 ND ND 8.179 ND ND 117.3
frad1adi 15 ND ND ND ND ND 158.1
Fao61afi 16 ND ND ND ND ND 90.3
froeni17 | ND | 18467 | 25 25 ND 120.5
Frodfi 18 ND ND 8.614 ND ND 87.3
Fodadi 19 ND 8530 | ND ND ND 70.5
Freeat 20 ND ND 75 ND ND 148.2

ND = Non detectable
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