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Using Freshwater Fish as Biomarker for Assessment Environmental Impacts

on Endocrine Disrupters after Applying some Agrochemical Substances

CHANAGUN CHITMANAT, KRASINDH HANGSAPREURKE,
NUMPET PRAKOBSIN

The Feculty of Fisheries Tecnnology and Aguatic Resources. Maeju University, Chiangmai 50290

Abstract

Pesticides are widely used to kill unwanted organisms in agricultural fields,
public areas, homes and gardens Many are proven o suspected to be endocrine
disruptors. These compounds alter the normal functioning of the endocrine system,
potentially causing disease or deformity in organisms and their offspring. The purpose of
this research was to determine the possibiiities of the use of indigenous fish as
biomarkers for pesticide contamination monitoring in aguatic environment. The
experiment was divided into 4 pans. For the first part, Common silver barbs (Puntius
gonionotus) were exposed to pesticides for 24 h The result showed the decrease in %
hematocrit. The second trial was to determine the expression ot the vitellogenin (vtg)
gene, the major precurser of the egg-yolk proteins, from fish livers by RT-PCR.
Unfortunately, the expression of this gene was not a success in this study. A modified
method is underway and will include consultations with specialists. The third part
included the study of acetylcholinesterase (AChE) inhibition by using transplanted river
snails. The result showed the control snails acclimated in the laboratory possessed the
higher AChE activities (9.47 plmole/min/g tissue) than transptanted river snails (1.04 —
1.60 Wmole/min/g tissue). The last part was the determination of pesticide contamination
in the Upper Ping River. The results from several laboratories were compared and
reported. These data will be used as a reference for future siudies in monitoring

pesticides and their impact on the water quality in the Upper Ping River. in this paper,



the hazardous properties of pesticides which are known to have endocrine disrugtion

properties are also reviewed in order to assess the implications for risk assessment.

Keywords: Endocrine disruptors; Pesticides; Biomarker; Vitellogenin
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Finalaatiu (Vitellogenin, Vig) Hugssasumanlunisadalysiiudinivltunalu

]
ol

dninguiieengniiuls Geaniluunaimasnuazanlinumdeu nsaie vig lumedla il
- = é’ ar - o al o N sdl (7] = = oo o
AnanysninAaziiaaulasuaziuadtasivnwinflunisaidnatad duuaniiiung
pavauassnInsssusataaiinuealngiau  (estroger) udrtamlasugszuuluadau
laiin  uazsesnazgnamdinllugadlafindaimunlassuiunneulalalngs 1Funo
- & o iy - s hls (M v il el e
299 Vg naulumadisiianusuysaling dowwagusiasiifiuaie vig wriguillsla
wamsesn atnalsiaaminléfunssuniuainansuealmau Buanaazinisaineans vig 16
Wy (Flouriot ef af, 1995) lmpansisunsuszuuaesflnuleaun aefluuusslsnausin
5994917 [17b-estradiol (E2), estrone, estriol] uardanspdduaszy 1y #g
polychlorinated byphenyls {(PCBs) LLﬂ:mﬂﬁ‘mﬁrﬂgﬁ‘n (Marin and Matozzo, 2004)
Singha and Canaricb (2604) aeaaran (Heteropneustes fossilis) T ndl Y-
hexachlorocyclohexane (dudu 0.1, 1.0 uaz 10 un. /@Rs Wi 4 &usdi wudn 1Funn
2 el .
testostosterone (T) WAL 11-ketotestosterone (11-KT) TutannwadiiFunmianss Tusoush
1w 17PB-estradiol (E2) apaalutlaunaiie Fauwvs sfinntstarsdutlaumaiiluumes
¥ vz - L 2
W T i lseeuuasguTu Aanssuniningas weadusniifuidednd davisainseuy
vdeindaquau asUsenauusalpnauinuifitieaiunissanmesaefluuiusiiy
gafluurteanaazanunsnmudfumiugefiuuldetrauninsanuanszfunsinnues
@ulnl vnlAansa¥ vig ludaunad lunsdiniamnsalidanmagifluionadiy
nsmragaun suilaureeatsis luuuasin iy InsunuanluntsinannmAseasy

X . . N S X
nstuideussiansiumse lusuianazsiaintlanedese Uil (1) Y vtg anaasiiinmu
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- o . o oo o o
dednildfuasimuainuatesiindeas Inaugssoendnsoiwadauilouty (2) nsld
a a v e o act . ral Y
WATEIMHNNEYINTON THATHBINAINA S TRZRATE NIRRT E NUAT AU LGS
snsildasspsiipnloug susdiudrluntsasaaey (3) NMaRsuwLaITeae LN Ay

dnainlidsdousswinamaduasmadafipomutslen  Seenaaen lidndunsrfingey

1

ﬂ(

Pitunitary

OOCYTE GROWTH AND EGG MATURATION
DIFFERENTIATION AND OVULATION

Liver

= - aa
A 1 nsafeamaladtiuuarnalnaTuay (Browder et af., 1991)

Millsa and Chichester (2005) n819491 AITBNIEITEMINANITILNAUN TR
Pe9EeflNy  ANEALUNRYOINITN N IUTBITSL LA URUGUAT AN TN LN 19T AR ne 1 Tuud

o o .t ksl [ . | =
499AN HENE WL BIUsT TN TR UITI UMY I A s S U N A s ua s 19NN Ty
Breitholtz el al. (2006} $ed1win &ulssiAuiidannsaniuluntsyfnlgadinisiunig
Uszdiunansznudwaadenliilss&ninings dsznaudes (1) AT aniidusunulunis
UstUTMUNZAN  (2)  NISWRILNSEUUNFATIA@aLTN A MR atasfussu Lt

aunsnin lUFu I laialanuas Isuailiunnsneiu (3) dnsAnminseunguynszazsas
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a: = r=r- - o 1 [ "
adiminlagwizlusserings (4) 19eilygwnlundsesnnudslsrusesiugnssusaangy
dsrannsinmndnm  (5)  whlsienalnnisvnauasansfimiehiastinun dwmma sy
mMemsraaoUiidszaninm  (6)  Anwibenissunquseiluuludadhiiinsrandunds
P = , . o o o= 2 e et -

WasRinarRazdauupnatsedeIniudRdinssandunds (7). Wawdsnisvuily
s lunsRmaae U TRENa AN e (8) Arllananadusssn Tntlaniznisss

i e o } 7 -9 r-9 QI S Jaosacd F-v-% 1

NN ARININARBUN A TUNBINU1AINIARDN (S) 85N 1smeatfungzalunig
tsridiunanssny  (10) Waluinisusriiuau@osuansenudanadanienaztinluihy

faysildlunisirdulalunisdesiuiymuazanuidemsieiaasiinaulslueuan
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AUz AIATRINNFINE

P £ P ar v ' g [ B olad =
1. weAnensldlarnendoag luuvaainfusmidenwlunislssdivuanssny
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Rummﬁfamq nalstles NUNIFAARTRINIINITINT T

9

+ 9 IS
© e o o

2. aAnmann e nsian wnnaun Tuiuiguudandsidaslul sl

=

% LI o & e % - 3
daysiasmlunisnivushui lunislisslordssanungsi

be

o a o o oo
U LIAT LAz ADIUNNINIGISE

FEOTIRTNINTISY  TIUALABUARI AN WAL 2548 — SUINAN W.A. 2549

ADNUNNNNMAREY  ATUZINA IWIRENIFUSZHIARZN FNENNTN19%N

unanendeudld anedunsie Samdadaalus
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21ngnin1sI9EAIBNTIAE

1) msfiamunsasaursramaluliounstasidndngie Tnaniinsas
Vitellogenin Tudatsagne: nsvegavluwasljinns
1.1 WalFumneifinsasnsiandluaududusing o Suihios 0 - 96 Falue
Tuinngfnssuaedan ziuﬂmﬁommuﬁﬂﬁ’m VTG mRNA andiutlan Taeds RT - PCR s
A RINIRIN Fent et al. (2000) MANALAUEIBY VTG mMRNA MUSZHZRAUAZAIIN
Lﬁuﬁuﬁﬂmﬁuﬁaﬁumsﬁuq afaundraesieduiuuunlunsAneanagsunm
1.2 anap1518ue (RNA) mnﬂmﬁmﬁﬂ@gluﬁﬁﬁﬁmsﬂmﬁawmmm;‘mﬁmqLnrrm (N3
LA BRI ERE) wﬁ”*@u%qﬂ%’mﬂ%‘au%%'mﬂﬁ'al‘tﬂé’mmﬁmmﬁﬁummnﬁqm
afimarfiduia (Total RNA) andutandan aeld TRIZOL® Reagent (Invitrogen
life technologies, U.S.A)  uazpmassunisuasnansasty VIG Teeld Reverse
tronscription-polymerase chain reaction (RT-PCR) 28 One-Step RT-PCR Kit (Qiagen,
lne.. U.S.A) lunsuamaanaastiuidfislaiduarldtuiusmuwaphuiugugiegs Toelnsmed
Mfuasalude 1.3 Tonmewivinnsuesiiasilffionnfuineedidue Yrsnm
300 A Yjiten RT-PCR Uszneudaeduneudaseluil Guaingmuwnil 50 °C mufan
95 °C un 15 uindadadngnsruaunts PCR 41uau 30 sau Selsenaudonntsinlia
L'Em@c?l’uuuuﬁuﬂuma@j (double strand) q:gnﬁﬂﬁ&ﬂummﬁ'm (single strand) 7iRIN
Yautlsrinny 94 93AEMTEA 1 YT WaT Annealing step 3 itunoudlns oS daLAs s
o Q:fi"uﬁ’u'ﬁ'Lﬁumﬁ”\u\,muﬁuﬂnLﬂummﬁ'm%\mﬂuﬁuﬁLﬂuﬁjauﬁ’u e ldgouunil 50
AIANTRTUE WU 1 U AmiusNL a9 Extension step Sumpuiiasinsindaralelng
Aaakaneiidwensgnmlats 5 1 3 sedidue Tneedoeulsd polymerase 7
nusaafauy qmuqﬁ‘ﬁ 72 peIAFes WensuanALUsey avaui 72 s maidaa

felLSn 10 u¥ Asdugaiisen

13 gfalwswefifanssamaimFunns VIG mRNA anfulattnam

Primer sequence data

Gene Forward primer Reverse primer
CYP1A 5'-gttcgataccgtcictactg-3' 5'-aggaagcgatctgggttgaag-3’
VTG 5'-ctgaccttcgtggatattgag-3’ 5'-atctgagcectcggeattg-3’
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. & o a ol al o i
1.4 RIVAANLATNWANFINTBNaLE AN TﬁﬁmqmﬂqLLﬂ:ﬂq?Lﬂﬂﬂuuu{ﬂ\j"ﬂﬂ\j@LQUL@ LA

dalssududaiugnseinianisinemng

o & e a o o <
2) B3 3n TR D LU sEnaUN T HRTINAANTENUDBENTIRANINTINE RS
faatis iy nasigiaulmal Acetylcholinesterase (AChF)
2.1 dninaaas
P o ‘ - & o ° e o o
wisEHAatNuetINAInUeRes T kidmaulieuresatsdesiuuasindndnsia
WninedY 6,27 + 1.21 N1 ANMNENRAY 224 + 0.62 uRns dlinasnnae
o ‘ - o " Ji S 1 a o [V
Wusiae1e ewen 3 a6 Taeynasiusetafunuininisaoalaanuazlanviuna
Tunseds srozainisfinvisunn 96 falue
ol oty Fai v e a o oo oo T - L P
aauffusaeting 1 Mudnlen Awinenseuas auindesind
a g 1 Ai' o o & 0 ar o = 1
aafiufietngg 2 dadalaaies erwnesen Sandnidealuy
AeLAuaeH A 3 thudinn ennetulde Aamdnainu
e R L 2
2 2 Mafusdaatruliadanasiinmsinifiunoneuled

iuFetIuanTRAINAaLAUAIaLNaL 10 Ao n1siusaatinadiuvingauilugou

' ]
. =l =

ﬁa:u;Tﬁﬁmm@'aﬁwmnmgmmﬂmmﬂmﬂu Acetylcholinesterase Enzyme (AChE)
upshataEalelFasEaaudalin 0.1 M PBS it 3,500 rpm 10 W1H AU
daulaliBiAsssnifiinn AChE Activity B2e3annsfisanda Ssmuasann Elman's et al.
(1961)  ATWIUAY Enzyme activity 91Ng#9
Enzyme activity = (A, - Ayaa) X FACtOr
Factor = Enzyme coefficient (102/12500) x (Total volume/sample volume) x dilution
factor x (1/Incubation time)

WFUUMELANRRENNTN19Y Acetylcholinesterase Enzyme 989Uas 13

L L al <« L4 ~ <«
3) mavndhinuendsiudrshiruasdpddstinnaaiunluaaaiunareniuniy
¥
Aasirinluwsiuthnauuu
Azl udnsisussdndlssnnesiunlurssiuuareaiununeam

- 1 : = ﬂll o |:’ Y r-v- 1 o o = = =N
Tugmatingunuaspznauauiivuia nusuntlerausy Taedsunaamaiansuiinney @en

&
fufaathaianua 4 annil lugedy (Aeudauian 2549) nudn pevalinuaissudngiva

nanesinilunasiu 0-BHC, B-BHC, Y-BHC, O-BHC, iammpgaf (HEPTACHLOR), 1o
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prAaefewenlan  (HEPTACHLOR EPOXIDE), ®asiu  (ALDRIN), 1oulpdaunu
(ENDOSULFAN), p.p-DDE, #&sst (DIELDRINY, 8umsu (ENDRIN), p,p-DDD uwaz p.p-
DOT Wudetaduussin mu%@mmfalﬂwum?ﬂmuﬁmgﬁmn@mﬁmiuwamﬂm Aig il
Iavaa (METHAMIDOPHOS) Tuiulasivvea (MONOGCROTOPHOS)  Arefinwivlea
(CHLORPYRIFOS) Tnslurlea (PROFENOFOS) msazlaviaa (TRIAZOPHOS) Irgnlaw
(PHOSALONE} lawinian (DIMETHOATE) wiiawisninesu (METHYL PARATHION) w
Furea (MEVINPHOS) una1lneau (MALATHION) dlninsnea (ETHOPROPHOS) wwifian
maou (METHIDATHION) usy EPN ﬁ@*ﬁfm:ﬁmsmm%@mGunmmﬂmuﬁmgﬁmﬁandw
Lff‘e'mﬁuluq@ﬂmma:q@%'au sauainsAnenisandnenssansdanalusisaldemnsin

foy (Feuauansluniauuon)
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HANISIAE

s (=3 -~ Qe 1 al o
1. dSanmiaiRaauaIa Ak (%packed cell volume: PCV) w3a Fanlaasa

(%Hematocrit)

UaRziRaundudaasn1dauasuasllsd 40 JaAnFumeRATUAZATINA LAY

wioea (laaaaiiea) 16 WRWY w1y 24 Falueilitbunondsfonunidausiuanas (F15199

1)

< i g o ' = o + o ar
A19199 1 U0 manmnuas ol (%PCV) 1eedatazineuananasannug luansnigs

waped lUsdiaransnidauuadiules (lapaasiea)

aIndnARgHT %PCV
W1 (IAATLAN) 55.46 + 3.72
arnnaauaeuad lsd 51.10 + 8.04
A1MAAUNAINN2e4A (lnAsaiied) 40.17 + 417

- oo ar <d [ =
2. nsasIsFauIslastivansulsnudluenydsudng e
NN aasdelisntsnasamI L muAnnsduasziiwmaladty  thelu
d‘ E % <A dl 17 v [ [ ar <A =
wiganmemndamnlulaniiae welinsaiansdudaasindndngis Taoauyfigiu
- R
#isaly An arsidndagraasyinliinisuansasnaesuimaladfivuansaiuly nisnases
Fuarnnisuntiudinaladtiv feds RT-PCR Taennsa$1a cDNA a1 n RNA Manmaineiu
1lan #ael degenerate primers ARANULLAINLTIAN conserve TaaEWd malaalunfiseanu
1'% 1 1
Tulaaliddsing 4 anvuieaing specific primers iwelfluntsuinsifauuilassasng
wansgantesiiy etlsinullanmaraulaRdudaiussUsuAngitiaoudndusiig
o ] = a ’ L
7 felsianunsamndusinaals
Canapa et al. (2002) l&RAnen a1 Vitellogenin fragments 1meds RT-PCR a1n

-1 d‘ [ - = 1#‘
AFBULBNANAINALUSIWALLE (N1wh 2)
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300 bp

dl -« o J - - =
NINR 2 Vitellogenin fragments fil#an RT-PCR ananfiduiefannansiuilarineiila M, molecular
marker (50-2000 bp ladder); {1) Mugil cephalus, (2) Mullus barbatus; (3) Thunnus thynnus (Canapa

el al. 2002)

Okoumassoun ef al. (2002) enuliiutearuuansereaBunn vig ludan

- [ ' | :‘ o r_"; = 1 « of
nenAvegluunasniluieuendsuAngnenaueain IARETU WAZAINNITATIAEDLID

e’ & o 1

e X wlll , X v Yoy :
Unddenguiinudy  Ansduteussssinedsanaialuwndan  wnldRddsdaunadinag

i
Uitnadanluudys Ouéme dsmiwAiuin  anaaznnldifsntsdzanaesansve luseanie

3 e

guilnauazenadanadefessuuaefluulusaniels (nwd 3)

U
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O Vig

Centrol
Sites

120 -

80 -

Pegticide Concentration (ugg)
2

L,
(N

$4 S5 Nd

Sites

B Lindare 3@ Dieldrin B Heptachlor Mpp-TDE O Aldrin ~ ~gd = No defined

=l o~ - - Ll o Y o e .
e 3 JTnadmaladiiu (vig) TwiResdawAg iSuAINLIEY Oueme aINqALAI9EN S1, 52,
53, 54 uar S5 Ineifivfstiananas 10 /1 (mwow) VinnnsasUsudnifshuiisdsaiia (nwans)

{Okoumassoun &t al., 2002)
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w &£ o P ) { -4 e
3. nrsguguaanauldl Acetylicholinesterase Tunasay e Ty uMaunuif
1 L7 & 173 1 '
Thfunansznuannatsesiuuarindndngiafivwenluwiinls uSnnruiaangune
PEUUADUAZALNBEAA 49187 ALTe TR
o r/ < A T 4 di‘ ] ’ol dl
nasffutiaineuaaseulasl Acetylcholinesterase {(AChE) = osvatpuiauluui

e, 1 i b4
Aednautlentedarslsudrgie uanslupnmed 2 vesangpAIuANTItn LAY

1 ’
=l 1

g o o =y o <« oo =l o o 1
YealJuRnsiiArrosnmiureseulaesifianasiuieairairafigaindigaiunlqulu

i
witinUega9natiu (9.47 Winuifieuin 1.04 — 1.60 mole/min/g tissue ANNAIGY) Bei19ls
1 v
Arnutiadednanseneiaazinaseeulsivarn st ueaeulelfangdn gatinlu
-l d‘td =5 3 2 o i 1
NuAtERANDINasBIganIasiensiueteuladite  annisAngnudn ang
i
maraeulmiszianudniuslaonsiuguugidn  Teonnsinanueeseuladerdna
ARDIUIRAIRAITATE san g luniuTAIRTgn  TIaeaAaeaiuWIdtTes  Abdel-
. e g. € o2 =l qi o o a=
Halim et al. (2006) 9391 wultdesdRansaiulesnawdnansanavesuasiuvlaialy
= nl U B e & 1 g o 2
panwnaziiand lugglulinduegglulisg edelsfnuaunasssreusazdauds
AUNASET89 Pleifer et al. (2005) Reaaudd wulalerdfaraiuearasalaAigogaly

L2 %
178U

FANF1494N 2 Season variation in activities of acetylcholinesterase of river snait samples

dipped in the Upper Ping River

AChE Activity (Mean + SD; Llmole/min/g tissue)

Station

rainy season

winter season

summer seasen

Control (Lab}

9.4740 + 2.7968

10.2585 + 1.7756

4.8395 + 1.4822
1.3053 + 0.4078

Wangkhampom 1.0450 + 0.0367 0.0030 + 0.0092

Wangpha 1.0428 + 0.0074 0.0011 £ 0.0030 0.3212 + 0.2541
Wangplasoi 1.6002 + 0.0051 0.0012 £ 0.0025 0.4888 + 0.3584
Water temperature 25.39+0.98 22.82 + 055 3336+ 1.26
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4. FnuendsudngRsussdaidduidiouluuithlmauuy
BnaenlaufngReuasdailssnmes funluasatulumet e fifiusein

witndl Wil 2548 — 2549 (Ansew 3) TnedeyafiliFunseypssiannausyuy

gm%:ﬂaqmqmmmﬁﬂﬁaau ﬁwﬁfnﬁ’mmsamwwﬁw NENATUANNG W

(hitp:/fiwis. ped.goth/IWIS/index.php)

Table 3 1Bunusmudngiauazdnidszinnesiuniuaaaiulumatinauinfiiunienn

unnth W1l 2548 - 2549 (hitp:/iwis ped.go.th/IWIS/index. php)

Halpha- Heptachior- p.p- | p.p-f p.p- || della- gamma-lEndosulfan
Heptachlor Aldrin Dieldrin| Endrin

i BHC epoxide ODY {DDD| DDE | BHC | BHC Sulfate
(ug/l {ug/l) (ug/) || (ugM

(ugfl) (ugfl) {ugh) Jlug/| {ugy | {ugh) | (ug/) (ug!)

2548 0.01] 0.01 0.01 0.01] 0.0t 0.01 - 0.01) 0.01 - 0.02

2548 0.01] 2.0t 0.01‘ 0.01 0.07] 0.01 0.01] 0.01 0.01 0.01 0.01 0.01

[ —

~ & y ¥ da & [ a
5. mmJaﬂumJaw'aeLwam@ﬂaﬂuwmu'munnsﬂmﬂawaammmumgw%
maldouutlasaniedniaianivaadiaiiia (histological changes) 189181 (flu

Faigdndanlddudaaisimiiune iy lnsawistinoussndadeddusdansila

'
LN i

wazdndatudasnadeniaonsy  dalaiudidAnlunsinganaseesiiuazindaus

h.

o o

'Lumm:wmumnﬁhﬁLﬁumﬂuma‘mma‘ WRBUANIAUAZ I AAITREDDN]INGINE 25BI22

1
= [

fina 7 mandtedniufuaddnArydn danlafumsievize
nassmlanfialédudanulnsraaviay (trichlorfon) W14 4, 8 uay 24 Faluqay
L -3 dl :‘l’ dl < o . n‘! 1
sunsodanadiunmadacuitlsmeuietieredian Treusdern 4 gqlueeiuld dan
F1uIU 75% wuniaasuuasluvdanfa GaARANNUANAWIMANTUNNNERUNR S
$9UFAY 994 secondary lamellae WRENNITLINUN (edema) TWUTAINGNT (MNKH 4B)
Tnanunissanfiueesgaduaznsifind 1w uesdgea lwlanaunases WA Ndaiuans

UsudmgRadananndy nquaiuanetnfidsgnAny (P<0.05) (Guimaraes et al., 2007)
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nnn 4 sUAReNNENT (Longiludinal section) 183 secondary gill lamellae P83UA YA (HE,
bar=20 Jm}: (A) mmuaumnxf’]mmm, (B-F) witansnuafidudariniauiieulnseserey, (8)
v nlandudaanned 4 a0, (C) ndminUandndaannadl 8 9lue, (D) ndeanUandutasnsiad
48 9% 48, (E) A InUsdndigansian 72 'ﬁ"QTm‘ F) A nUadudaanneil 96 -ﬁﬂm; OE,
edema (mi‘uwﬁ’l); CP, cell protiferation (m‘i‘tﬁu‘i’]mwmmﬂﬁ) ; BC, blood congestion (laﬂﬁﬁ"\‘l);

LF, lameltar fusion (M uagausaudaiuasdivian); H. nypertrophy cell (aadninfinuni)

1
aNNRMAA LNl auIeda i LA NEURABLFNIEN 5B ARSI 1ULNE
lhuaziude (Belize) laensafaansimainaznauingaiiunguatsusudmgie

safnrTuraedy naraeduamaluiiavFendd (polychlorinated biphenyls: PCBs) WaY
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arswaaiaeraferlsusnnlalasafuen (Rewet) (polynuclear aromatic hydrocarbons
‘PAHs) ulamintesviaslartia antudansianan4laffing wudn nnsiaUnies
FARLAREAT1 (11w 5) uasnudn 1iuineoddin@entouar lfRuTuls=uio 1.6 -

2.4 W1 (Zapata-Pérez ef al., 2000)

d -3 o i - b i -
MAN 5 ginRenen (Leukocytes) annuantiafdudaiumznauiaias N Bahia de Chetumal
UszinAwnin uamaliiunaasdniiordna 2 u (binucleated cells, a) LWRZIAA (cell degeneration,

bY (Zapata-Pérez at al., 2000)
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F-% I d F-. v
':lm‘iml,l,am@ﬂuami'a‘m
. dl —il P o . = = =] [ & ar r-’:’ =
dhinisainfasAngmnameaiiuviagadn PNEAUNRIBITT LA LR UG BIA RTINS
pn - & - = il ; e o
NANIANNATIAIN NS AU eunTe a1siaN atnaaun uLy A8n1slunstlaeiu
e o a 2 P - & P - v o
funsieiniaannisldansainansinesvsenistudoursansinilasgdwandands
Moo g 8 dldn o o g q:-:idn ar :', oo &
LildAleDananssnufisiorruuduwugaes®aiFaaunnidn souvialunsse iy
vealfj iR sinasneasulumnudniuiiginditFunnmnuluiewluunsunsssnma
dl = | ] - 4=|J = é
N D1RRLLUDIRINANLANUTDT AN AL DILATEINEN M N1TATIRRDULFNI LD
ANSANRADINTATIS
Van der Oost (2003) #1243 Msiddaniuaresnunalunisazaunisgoninas
E) = g - 1 g lﬁ’ L% o L1 1
doeiszitiunnsluilowsasgnsinlurvasin  Wesrsndatssdudaduatsudlouluiuas
% 1 a ) ai' ‘J J =l =
URaaAnan  atelenauduniseniazanaieinisasunlasaesan stuilewifesg i
= QI 1 - | v o = 4 o 1 =Y [ [=¢ -2
PER TLAWIARDN  RIBAANNDYANTUTauaBINIsaTaNa TRY  lld1azTiuasuAans
= = . K 1 at’ dfl = 1 ) 1% o ar
YDIREINGT (foxicokinetic) NswanuudasTaialusenianildevisnaadlunid sy
1r 1 13 1
Wamis  (metabolism)  tadeviluarenisazanarsluiavlufunznounas g Tin
(biota-sediment accumulation factors: BSAFs) muawwnzraaliaitewdivwunalunig

k" 5 o X .
Azaua1sduilauiaznin weasanluniseiniszaraainisazangnsuilenlulanating

& L 7 t 73 o - 1 o :" = L8 v o ‘: dl o
gnsiadusidnazlfuunaanagiein FatuNITIAzRa AN luss AU B BTy
gt nslddanedlusintied lunnsasaun 19 N WA AR NITANEINISRSANT D

sl Refaanefenn 1Ty a1sissnay PCBs was DDTs §auanssznaud
#a78M7 164Ne 1TW PAHs WAS chlorinated phenols funlifarbifinsaranludede
Jar  lumnlssfiunisdudatusrafimitenssesansduidiowluduosdonfiisessuy
A AAMENTN iFraamnesTanwlulanantenaasiiammunzan lunisd
Asaaaay wiun ewledsng  dWusiudn biotransformation enzymes (phase | and 11},
oxidative  stress  parameters, biotransformation  preducts, stress  proteins,
metallothioneins (MTs), MXR proteins, AMM19laiiAaveN (hematological parameters) AN

o

. d e - _ , e
e 7 feaiustuugiui (immunological parameters) maudsviliaanuasfinuuas
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ABSTRACT

The purpose of this study was to monitor the organophosphorus and carbamate pesticide
contzmination in an aquatic environment using the indigenous river snail (Sinolaia ingallsiana) as the
bioindicator. The river snails were dipped in the Ping River in the Chiangmai area where agricultural
sites are densely located. The study was carried out from October 2006 to March 2007. One day
after exposure, the samples were sacrificed and analyzed for acetylcholinesterase activity. Results
indicated that the AchE activity detected in river snails collected from several sites of the Ping River
was low compared 10 laboratory controls. In rainy season, unexposed snails exhibited significantly
higher AChE aclivity when compared to those of the other three specimens derived from
contaminated sites (P < 0.05) (1.78 1 ©.28, 0.04 + 0.06, 0.02 = 0.03, and 0.04 + 0.02 [lmole min”' g'1
tissue, respectively). The AChE activity showed seasonal differences with minimum activities during
the winter period. In summary, the AChE activity of the river snail could be a good early indicator of
pesticide contamination in an aguatic environment. Besides AchE activity, this research is underway
to determine the other biochemical markers as well as histopathology effects, growth, reproduction,

and survival of aquatic organisms living in these contaminated areas.
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INTRODUCTION

There are increasing concerns aboul the patential of pesticide use 10 be harmful to human
and non-target populetions since pestcides are able 10 enter waterways from agricultural and urban
run-off,. movement through soil into waler courses ana after direct application (Schulz and Leiss,
1999). The organophosphorous and carbamale pesticides, the most used due to therr high
insecticidal activity, aie also aculely neurctoxic. They are designed to be effective inhibitors of the
enzyme acetylcholinesterase iocaled at neuromuscular junctions in the centrzl and peripheral
nervous syslem (Walker ef a/.. 2001). As a result, the inhibition of these peripheral enzymes provides
a convenient means of monionng exposure 1o pesticides. Reductions in acetylcholinesterase activity
have been widely used to indicate exposure 1o organophosphorous and carbamate pesticides in
vertebrale and inveriebrate species (Moulton et al., 1996; Fulton anu Key, 2001; Van Erp et al., 2002)
including freshwater bivalves (Moullon et al., 1996; Doran et af., 2001},

Although many methods are avallabie for pesticide detection, there are several drawbacks
which include the skilled personne! required and the compiex and tme-consuming treatments ot the
samples, i.e., extraction of pesticides, extract cleaning, and solvent substitution. [n addition.
measured concentrations of agricultural pesltcides in large rivers and lakes often fall to
concantrations below the instrument detection limit; for this reason, biomarkers might be an
alternative way to obtain early-warning signals of environmental risk and they can detect either
exposure 10 or the effects of pesticides.

The river snail was chosen as the study organism because of its general abundance, the
ease wilh which it could be collected and because it shares some basic life history characteristics
with native freshwater organisms in that it is a filter feeder. The goal of this study was 0 determine if
the reduction in enzyme activity of the river snails can be used as a biomarker for pesticide
contamination in aquatic environments. However, when interpreting AChE activities in relation to
pesticide exposure the possible effects of natural factors have to be taken into account, since
environmental variables may also have a direct or indirect effect on AChE activity. In a study, the

seasonal differences in the AChE activity of river snails were also determined.
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MATERIALS AND METHODS

Sample preparation: River snails (Sinotaia ingalisiana) with average weight of 6.27 £ 1 gram were
coliected from a population in the Maejo University, Chiangmair. Prior to testing, snails were held in 40
L temperalure controlled (26 + 2 "C}) aerated tanks containing aechionnaled laboralory water for ten
days to allow aczlmation to laboratory cunditions.

Exposure ronditions: Following acclimation, snails were dipped into Ping River in Chiangmai area
where agricultural sites are densely located (Fig. 1) for 24 h. Three siles were used in this study. In
order to investigale the seasonal course of AChE activity, river snails were dipped in the river in three
different seasons.

Acetylcholinesterase activity: Analysis of AChE activity followed procedures described by Ellman et
al. (1961) with modifications for multiwell plate readers. Snail tissues were homogenized i 0.10M
phosphate buffer saline {pH 8). Samples were then centrifuged at 3,500 rpm for 10 min. A 40 LLL
sample of the supematant was then added to three replicate wells of a 96-well plate (also held on
ice) followed by the addition of 200 LLL of reagent solution [3mL buffered Ellman's reagent {17.85
mmol L' DNTB), 20 LLL acetylthiochcline iodide (75 mmol LYy and 109 HLL of 0.1M phosphate buffer

saline]. The plate was read cn a GDV Microplate Reader. AChE aclivity was expressed as famol min
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Fig. 1. Three sampling sites (Wangkhampom, Wangpha, and Wangplasoi} in the Upper Ping River
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Peslicide analysis: Water sample exiraction and GC analysis was carmed oul by Waler Quality
Management Bureau. Detection limils ot Heptachlor, Aldrin, Diglorin, and Endosulfan 3ulfate were
0 004, 0.004, 0.008, and 0.012 Ug L . respeclively for water.

Statistical analyses; All data were first tested for normality and homogeneity of variance afler which
an analysis of variance (ANOVA}, and/or Tukey's Multiple Regression mooel was used to determine
whether there were any significant differences between the conwrels and  trealmants in

acetylcholinesterase activity.

RESULTS AND DISCUSSION

The average of pesticide concentration (J1g L-1} in Upper Ping River of year 2005 - 2007 is
shown in Table | while acetylcholinesterase (AChE) activity of exposed snails 1S shown in Table II.
The AChE activity of unexpcsed control snails showed higher AChE activity than that in the control
group (9.47 against 1.04 - 1.60 Lmale min”’ g'1 tissue, respectively) in rainy season. Pesults
obtained in the Upper Ping River indicated a homogeneous pollution by the AChE inhibitors in these
aguatic ecosvstems except in summer season. In addition o interpreting AChE activities in relation to
pesticide e<posure, the possible effects of natural factors have to be taken into account, since
environmental variables may also have a direct or indirect effect on AChE activity. In this siudy,
seasonal differences in the AChE activity have been shown which might be relaled to seasonal
changes n water temperature. Although the possibility of pesticide contamination into the aguatic
environment through runoff might be higher in the rainy period, the dilution of toxic substances could
resull in the reduction of AChE activity. In winter, the AChE aclivity was lower than other seasons due
10 lower lemperature. This result was consistent with the study of Abdel-Halim et af. (2006) who
staled that activity of cholinesterase in brain and liver of tilapia fish samples coliected from New
Damieta drainage canal in winter was lower than the ones in spring and autumn. The AChE activity
of controls in summer periods was lowest. This contrasted with Pfeifer et al. (2005) who showzd that
the maximum AChE activities were found during the summer penod. This possible explanation
relating to low AChE activities in laboratory snails might be due to background pesticide pollution.
Therefare, our resulls will be annually repeated in order to confirm the results and see the trend of

contamination. The concentrations of Heptachlor, Aldrin, Dieldrin, ana Endosulfan Sulfate in water

were shown in Table Il
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Tabte |. The Average of Pesticide Concentration ([lg L") in Upper Ping River of Year 2005 — 2007
(Water Quality Management Bureau, 2008)

Year Heptachlor Aldrin Dieldrin Erdosulfan
Sulfate
2005 ND - 0.1 ND - 0.01 NO - 0.01 ND - Q.02
2006 NC - Q.01 ND - 0.01 ND -0.01 ND -0 07
2007 NG - 0.01 ND - 0.01 ND - 0.01 NO - 0.01

Table Il. Season variation in activities of acetylcholinesterase of river snail samples dipped in the

Upper Ping River

AChE Activity (Mean = SD; tmole min” g tissue)

Station

rainy season

winter season

Sdmmer season

Control (Lab)

Wangkhampom

Wangpha

Wangplasoi

9.4740 = 2.7968

1.0450 + 0.0367

1.0428 + 0.0074

1.6002 + 0.0059

10.2585 + 1.7756

0.0030 + 0.0002

0.0011 = 0.0030

0.0012 + 0.0025%

4.8395 +1.4822

1.3053 + 0.4078

0.3212 = 0.25M1

0.4888 + 0.3584

Water temperature

2539+ 0098

22821055

33.36 £ 1.26

In accordance with the US Environmental Protection Agency, the inhibition of AChE activity

inhibition of 20% or greater indicates exposure to OP pesticides. However, some aguatic animals are
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able 10 survive with more than 50% of AChE inhibillon. For example, a reduction of about 85% in
AChE activity of tilapia exposed to trichlorfon when compared 1o the control group did not cause the
death (Guimaraes et al., 2007}. The chronic expcsure of the eastern ranbow fish (Melanolaenia
duboulayiy o sublethal levels of profenofos resulled not only in a 70% reduction ir
acetylcholinesterase (AChE) activity bul also associated decreases in grawth rates, fooo
consuinption rates, and food counversion efficiency. Future laboratory studies on biochemical and
immuneglogical responses in using the river snail should sel out the environmental quality classes
more accuralely, as well as the interference effects of other competitive factors. In addition, the
recovery of AChE from exposure to organopt.osphorous and carbamate pesticides should be further
investigated. The selection of endpoints and organisms 10 be used 1n nsk assessment is still one of
the challenging tasks. Additionally aquatic organisms living in agricultural areas, however, are
exposed 1 a multitude of toxicologically and structurally different pesticides which are a challenging
task for management and regulatory purposes while most of the published results for pesticide
toxicity are assessed from the single subslance loxicity. The possible synergism and/or antagonism

among the pesticides must be considered.

CONCLUSIONS

The present study reveals that exnosure of Sinotaia ingalisianz 1o contaminated aquatic
environment produced a significant decrease in AChE activity in the tissue. These responses may be
useful as early indicators of toxicity by pesticides in the tissues of river snails, particularly where it is
difficult to get contamination information with very expensive analysis. However, the influence of
lemperature on AChE activity in river snails has to be assessed when applying this AChE activity as
biomarker to monitor pesticide contamination effects.
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PARAMETER UNIT r METHOD OF ARALYS1S FivFamaillan DETECTION
LJ948/20u6 Liurr

DORGANOPROSPHATE PESTICIDES
METHAMIDOPHOS my/L GAS CHROMATOGRAPHIC (PFPD) METHOD ND 002
MONOCROTOPHOS me/L GAS CHROMATOGRAPHIC {PFPD} METHOD ND (1X:}]
CHLORPYRIFOS mg/l A4S CHROMATOGR APHIC {PFPLY METHOD ND oz
PROFENOFOS mg/L G..S CHROMATOGRAPHIC (PFPD) METHOD ND 0.02
TRIAZOPHOS mg/L GAS CHROMATOGRAPHIC (PFPD) METHUD ND 002
PHOSALONE mg/L GAS CHROMATOGRAPHIC (FFPD) METHOD ND (iY:}]
DIMETHOATE me/L GAS CHROMATCG RAPHIC (FFPD} METHOD ND 0.02
METHYL PARATHION mg/L GAS CHROMATNGRAPHIC (PFPD) METHOD ND 002
MEVINPHOS mg/L GAS CHROMATOGRAPHIC (PFPD) METHOD ND 002
MALATHION mg/L GAS CHROMATOGRAPHIC (PFPD) METHOD ND 002
ETHOPROFHOS mg/L GAS CHROMATOGRAPHIC {PFPD} METHOD ND 002
METHIDATHION mg/L GAS CHROMATOGRAPHIC (PFPD} METHOD ND 0.02
EPN mE/L GAS CHRDMATOGRAPHIC (PFPD] METHOD ND 0.02
ORGANGCHLORINE PEBTICIDES
o-BHC v/l GAS CHROMATOGRAPHIC (ECD) METHDD ND 0004
p-BHC pe/l GAS CHROMATOGRAPHIC (ECD} METHOD ND 0.004
-BHC pg/L GAS CHROMATOGRAPHIC (ECD| METHOD ND 0004
&BHC Hg/L GAS CHROMATOGRAPHIC (ECD) METHOD ND 0.004
HEPTACHLOR Hg/L GAS CHROMATOGRAPHIC {ECD} METHOD D 0.004
ALDRIN ugil GAS CHROMATOGRAPHIC {ECD} METHDD ND 0.004
HEPTACHLOR EPOXIDE wg/L GAS CHROMATOGRAPHIC (EZD) METHOD ND 0.004
ENDOSULFAN ¢ pgfL GAS CHROMATOGRAPHIC {ECDj METHOD ND 0.008
p.p-DDE ug/L GAS CHROMATOG RAPHIC {ECD} METHOD NP 0.008
DIELDRIN we/L GAS CHROMATOGRAPHIC (ECD} METHOD ND 0.008
ENDRIN e/l GAS CHROMATOGRAPHIC (ECD) METHOD ND 0.008
ENDOSULFAN [l wg/L GAS CHROMATOGRAPHIC (ECD) METHCD ND 0.008
p.p-DDD g/t GAS CHROMATOGRAPHIC ([ECD) METHOD ND 0.012
ENDRIN ALDEHYDE gL GAS CHROMATOGRAPHIC (ECD) METHOD ND 0.012
ENDOSULFAN SULFATE we/L GAS CHROMATOGRAPHIC [ECDY METHOD ND 0.012

p-DDT gL GAS CHRUMATOGRAPHIC (ECD] METHOD ND 0.052
SAMPLE COND'TION YELLOW,

BROW SEDIMENT
NI, : NON-DETECTABLE.
ﬁﬁgamr\ Y. ; Rtechare T -
(MS. BENJAWAN VIRIYOTHAI) {MS. PATCHAREE CHAROENSILPANITH])

UNIT MANAGER TECHNICAL MANAGEMENT
AUGUST 30. 2006 p . AUGUST 30, 2006
f
(DR. PINITI RATANANUKUL)

LABORATORY SUPERVISOR
AUGUST 30, 2006

= DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL.
s« REPORTED ANALYSIS REFERS TO SUBMITTED SAMPLE ONLY.
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United Analyst and €

neineering Consuitani Co.,Lid,

CUSTOMER NAME
ADDRESS

SAMPLING SOURCE
SAMPLING DATE
SAMPLING TIME

17 Yetha Roagl. Talod Ney, Sampanthav.ong. Bangkok 1010¢
Tal, 0-2323-4027. 0-2235-5465 0-2233-2115. 0-1628-0801-3 Fax. 185;
E-m

5y 2533-050%

ail : uaecon somar co.ln

ANALYSIS REPORT

. FACULTY OF FISHERIES TECHNOLOGY AND AQUATIC SCIENCES, MAEJQ UNIVERSITY
- FACULTY OF FISHERIES TECHNOLOGY AND AQUATIC SCIENCES, MAEJO URIVEPIITY,

SANSAIL CHIANG MAI 50210 THAILAND.

: SURFACE WATER
: AUGUST 16, 2006
: 11:00- 14:00 HOUR

: AUGUST 17, 2006
: AUGUST 17-29, 2006

RECEIWWED DATE
ANALYTICAL DATE

SAMPLING METHQD : GRAZ ANALYSIS NO : LJ949 /2006

SAMPLING BY : CUSTOMER REPORT NO. : LOB030/200C

FILE NAME + VALL\#_task\Programme \uwibenie}usli\ Burface Water}2006) Aug. DOC

RESULY
PARAMETER LNIT METHOD OF ANALYSIS Jafadmnian DETECTION
LI949/2006 LIMIT

ORGAROPHOSPHATE FESTICIDES

METHAMIDOPHOS mgfL GAS CHROMATDGRAPHIC (PFPD) METHOD ND o0

MDNOCROTOPHOS me/L GAS CHROMATOGRAPHIC (PFPD) METHOD ND 0.02

CHLORPYRIFOS meL GAS CHROMATGORAPHIC (PFPD] METHOD ND ooz

PROFENOFOS mg/L GAS CHROMATOGRAPHIC (PFPD) METHOD ND 002

TRIAZOPHOS mg/L GAS CHRDMATOGRAPHI (PFPD) METHDD ND uo2

PHOSALONE me/L GAS CHROMATOGRAPHIC (PFPD) METHOD ND 0.02

HMETHOATE mrit GAS CHROMATOGRAPHIC (PFPD) METHOD ND 002

METHYL PARATHION mg/L GAS CHROMATOGRAPHIC (PFPD) METHOD ND 0.02

MEVINPHOS mg/L GAS CHROMATOGRAPHIC (PFPD] METHOD ND 002

MALATHION me/L GAS CHROMATOGRAPHIC {FFPD] METHOD ND 002

ETHOPROPHOS mg/L GAS CHROMATOGRAPHIC (PFPD) METHOD ND 0.02

METHIDATHION mg/L GAS CHRDMATDGRAPHIC (PFPDI METHOD ND 002

EPN mg/L GAS CHROMATOGRAPHIC (PFPD) METHOD ND 0.02

ORGANCOCHLORINE PESTICIDES

w-BHC e/l GAS CHROMATOGRAPHIC (ECD} METHOD ND 0004

F-BHC HefL GAS CHROMATOGRAPHIC (ECD) METHOD ND 0.604

1+-BHC pe/L GAS CHRDMATOGRAPHIC [ECD] METHOD ND 0 004

5-BHC ug/L GAS CHROMATOGRAPHIC (ECD) METHOD ND 0004

HEPTACHLOR i GAS CHROMATOGRAPHIC (ECDY METHOD ND 0004

ALDRIN v/l GAS CHROMATOGRAPHIC (ECD) METHOD KD 0004

HEPTACHLOR ERPOXIDE ug/L GAS CHRDWM STOGRAPHIC {(ECD) ME fHOD ND 0.004

ENDOSULFAN | ug/L GAS CHROMATOGRAPHIC {ECD) METHOD ND o 008

p.p-DDE e/l GAS CHROMATOGRAFHIC (ECD] METHOD ND 0.008

DIELDRIN ng/L GAS CHROMATOGRAPHIC {ECD) METHOD ND 0008

ENDRIN kz/L GAS CHROMATOGRAPHIC {ECD) METHQD ND 0008

ENDOSULFAN I[ ug/L GA3 CHROMATDGRAPHC (ECD) METHOD ND 0.008

p.p-DDD ngfL GAS CHROMATOGRAPHIC [ECD) METHDD ND 0.012

ENDRIN ALDEHYDE ng/L GAS CHROMATOGRAPIIC {ECD) METHOD ND 0.012

ENDOSULFAN SULFATE N GAS CHROMATOGRAPHIC {ECD} METHOD ND 0012
| p.p-DDT pR/L | GAS CHROMATOGRAPHIC (ECD) METHOD ND 0.012

SAMPLE CONDITION YELLOW,

BROWN SEDIMENT
ND : NOW{-DETECTABLE.
Em)ﬁu«n N, flebhanme L. -
(MS. CENJAWAN VIRIYOTHAL {MS. PATCHAREE CHAROENSILPANITH)
UNIT MANAGER TECHNICAL MANAGEMENT

AUGUST 30, 2006

QQZW\,__ - AUGUST 30, 2006
(DR. PINITI RATANANUKUL)
LABORATORY SUPERVISOR

AUGUST 30, 2006

+ DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL.
+ REPORTED ANALYSIS REFERS TO SUBMITTED SAMPLE ONLY.
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Enginearing Consultant Cu.,Lid.

United Analyst and
) A anmm-.mr phors T v~/ AU L e Rl ot 1A
[ 7 Yotha Road, Talad Mol, Sampanhaweng, Sanghok (0108

- 'c | 0-7223-1027, 0-2235-5165 0-2234-5115. 0-2636-0501-! Fero (L6 28558 2508
E-mall : uaecon & samari.co.in
ANALYSIS REPORT
CUSTOMER NAME - FACULTY OF FISHERIES TECHNOLOGY AND AQUATIC SCIENCES, MAEJO UNIVERSITY
ADDRESS : FACULTY OF FISHERIES TECHNOLOGY AND AQUATIC SCIENCES, MAEJO UNIVERSITY,

SANSAI, CHIANG MAI 50210 THAILAND.

SAMPLING SOURCE  : SURFACE WATER

SAMPLING DATE : AUGLST 16, 2006 RECEIVED DATE : AUCUST 17, 2006
SAMPLING T'ME - 11:00-14:C0 HOUR ANALYTICAL DATE : AUGUST 17-29, 2006
SAMPLING METHOD  : GRAB ANALYSIS NO : LJ950/2000
SAMPLING BY : CUSTOMER REPORT NO, : LO8031/2006
FILE NAME ! \\L1\4_task\Programm- \smined\esldi Surface Waler\?0761\Aug.DOC
RESULT 1I
PARAMETER . uET METHOD OF ANALYSIS i DETECTION |
LI950/2006 LI T 1
ORGANOPHOSPHATE PESTICIDES
METHAMIDOPHOS me/L GAS CHROMATOGRAPHIC (PFPD) METHOD KD 0.02 .
MO, IOCROTOPHOS mg/L GAS CHROMATOGRAPHIC (PFPD) METHOD KD oo
CHLORPYRIFNS me/L GAS CHROMATOGRAPHIC (PFPD) METLOD ND 002 .
PROFENCFOS mg/L GAS CHRONATOGRAPHIC (PFPD) METHOD ND 0.02 !
TRIAZOPHOS mg/L GAS CHROMATOGRAPHIC (PFPD) METHOD ND 002 :
PHOSALONE mg/L GAS CHROMATOGRAPHIC (PFPD) METHOD ND 0.02 )
DIMETHOATE me/L GAS CHROMATOGRAPHIC (PFPD| METHOD KD 002
METHYL PARATHION mg/L GAS CHROMATOGRAPHIC (PFPD) METHOD ND 002
MEVINPHOS mg/L GAS CHROMATOGRAPHIC (PFPD) METHOL ND 002 !
MALATHION me/L 5AS CHROMATCGRAPHIC {PFPD) METHOD ND 0.02 |
ETHOPROPHOS me/L GAS CHROMATOGRAPHIC (PFPD) METHOD KD 002
METHIDATHION mgf! GAS CHROMATOGRAPHIC (PFPD| METHOD KL 002
EPN mg/L GAS CHROMATOGRAPIIC (PFPD] METHOD KD 002
ORGANOCHLORINE PESTICIDES
a-BHC pe/l GAS CHROMATIGRAPHIC (ECD) METHOD ND 0 004
B-BHC we/L iAS CHROMATOGRAPHIC [FC™) METHUD ND 0.00+4
1-BHC pg/L GAS Ci.ROMATOGRAPHIC {ECD) METHOD ND 0.004
§-BHC pe/L GAS CHROMATOGRAPHIC {(ECD| METHOD ND 0.004
HEPTACHLOR wE/L GAS CHROMATOGRAPHIC [ECD] METHOD ND 0004
ALDRIN nfl GAS CHROMATOGRAPHIC (ECD) METHOD ND 0004
HEPTACHLUR EPOXIDE wg/L GAS CHROMATOGRAPHIC (ECD) METHOD NO 0.004
ENDOSULFAN | ng/L GAS CHROMATOGRAPHIC (ECD} METHOD ND 0.00.
p.p-DDE pesfL GAS CHROMATOGRAPHIC [ECD) METHLD ND 2.068
DIELDRIN wglh GAS CHROMATOGRAPHIC [ECD) METHOD ND 0.008
ENDRIN wg/L GAS CHROMATOGRAPHIC (ECD} METHOD ND 0.008
ENDOSULFAN 11 ne/L GAS CHROMATOGRAPHIC (ECD) METHOD ND 6.008
p.p-DDD pgfl GAS CHROMATOGRAPHIC (ECD) METHOD ND 0012
ENDRIN ALDEHYDE pefl GAS CHROMATOGP APHIC (ECD) METHOD ND 0.012
ENDOSULFAN ST'LFATE HE/L GAS CHROMATOGRAPHIC (ECD) METHOD ND 0.012
p.p-DDT /L GAS CHROMATOGRAPHIC (ECD; METHOD ND 0.012
SAMPLE CONDITION YELLOW,
BROWN SEDIMENT ]

ND : NON-DETECTABLE.

%Hhﬁuﬁr\ \'l

(MS. BENJAWAN VIRIYOTHAI)
UNIT MANAGER
AUGUST 30, 2006

Yoz . F .
[MS. PATCHAREE CHAROENSILPANITH)

TECHNICAL MANAGEMENT

PQW—- - AUGUST 30, 2006

{DR. PINITI RATANANUKUL)
LABORATORY SUPERVISOR
AUGUST 30, 2006

* DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL.
+ REPORTED ANALYSIS REFERS TO SUBMITTED SAMPLE ONLY.
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CUSTOMER NAME
ADDRESS

ANALYSIS REPORT

SANSAIL, CHIANG MAI 50210 THAILAND.

SAMPLING SOURCE
SAMPLING CATE
SAMPLING TIME

1 SURFACE WATER
. AUGUST 16, 2000
1 11:00-14,00 1HHOUR

RECEIVED DATE
ANALYTICAL DATE

- FACULTY OF FISHERIES TECHNOLOGY AND AQUATIC SCIENCES, MAEJO UNIERSITY
. FACULTY OF FISHERIES TECHNOLOGY AND AQUATIC SCIENCES, MAEJO UNIVERSI ¢,

: AUGUST 17, 2006
- AUGUST 17-26, 2006

SAMFLING METHOD - GRAB ANALYSIS NO : LJ951/2006
SAMPLING BY ; CUSTOMER REPORT NO. : LOR0O32/2006
FILE NAME A4 L1Y4_task) Programme fus bmads yeiti\Surlace Water 20061 Aug DOC
i RESULT
r FARAMETER URIT METHOD OF ANALYSIS Wit (Amy) DL TECTION

il LJ951/2006 LIy
ORGANOPHOSPHATE FuSTICIDES
METHAMIDOPHOS ey GAS CHRO® ATGGRAPHIC (PTPD) METHOD KD .09
MONUCROTOPHOS mey1 GAS CHROMATDGRAPHIC (PFPLY METHUD RD on:
CHLORPYRIFOS mpiL GAS CHECAMATOGRAPHIC (PFPD) MET|JD ND ans
by OFEKOFGS mp/fL. GAS CIHROMATOGR. FHIC (PFPD) METHOD ND 01,
TRIAZGPHOS /L G4S CHROMATOGRAPHIC [PFPD) METHOD ND ooy
FHOSALONE ma/L GAS CHROMATOGRAPHIC [PFPD) METHOD ND o2
DIMETHOATE me/L GAS CHRGMATOGRAFHIC {PFPD} METHOD ND 0062
METHYL. PARATHION mng/L GAS CHROMATOGRAPHIC {PFPD) METHOD ND 002
MEVISPHOS g/l iAS CHROMATGGRAPHIC {I’FPD) METHDD ND [
MALATIHOR mell GAS CHROMATOGRAPLIC (PFPD] METHOD LD ooz
ETHOPRGPHOS T L GAS CHROMATGGRAPHIC (PFPD] METHDD ND oo
METHIDATHION mg/l (A8 CLROMATOGRAPHIC (PFPD) METHOD M 0oz
EPN gl GAS CT:20MATOGRAPHIC (PFFD] METHOD KD U2
GRGANOCHLORINE PESTICIDES oy i -
wBIIC pe/L GAS CHROMATOGRAPHIC (ECD) METHGD WD 0004
p-BIIC s GAS CHROMATOGRAPH'C (ECD] METHOD KD 0.004
¥ BHC nett CAS CHRO'ATOGRAPHIC (BCD) METHGD N> 0003
5 BHC anf L GAS CHROMATOGRAPHIC (ECD) METHOD KD 0 DO+
HEPTACHLOR sl GAS CHROMATOGRAPHIC (ECD) METHOD ND 0.064
ALDRIN vE/L GAS CHROMATOGRAPHIC (ECD) METEOD ND 0.004
HEPTACHLOR EPOXIDE uEfL GAS CHROMATOGRAPHIC [ECD) METHOD ND 0004
ENOUSULFAN | ne/L GAS CHROMATOGRAPHIC (ECD) METHDD KD 0008
p.p-DDE pesl GAS CHROMATOGRAPHIC [ECD) METHGD ND 0008
DIELDRIN refl A4S CHROMATOGRS "HIC (ECD) METHULD ND 0.008
ENDRIN Lg/L GAS CHROMATGGRAPHIC (ECD) M PHOD ND 0.008
ENDOSULFAN 11 TN GAS CHROMATOGRAPHIC (ECD) METHOD ND 0 008
p.p GLD pEfL GAS CHROMATQGRAPHIC [ECD) METHOR ND 0417
ENDRIN &' DFMYDTE N GAS CHRDMATOGRARHIC (ECD) METHOD KD 0oz
ENDOSULFAN 55LFATE pgfl ~ A5 CHROMATDG=APHIC (ECD) METHOD KD 0012
p.p-LOT A GAS CHROMATOGRAPHIC (ECD) METHOD ND 0017
SAMPLE CONDITINN YELLOW,

BROWN SEDIMENT

L)

ND : NON-DETECTABLE,

%wjauan N,

(MS. BENJAWAN VIRIYOTHAI}
UNIT MANAGER

AUGUST 30, 2006

/Qifc/:w L
(MS. PATCHAREE CHAROENSILPANITH)

o
< )
"’/)r SO p—— -

(DR. PINITI RATANANUKUL)
LABORATORY SUPERVISOR

AUGUST 30, 2006

TECYINICAL MANAGEMENT
AUGUST 30, 2000

DG NOT COPY PARTIAL OF THIS ANALYSIS REFORT WITHOUT OFFICIAL APPROVAL.
+* REPORTED ANALYSIS REFERS TO SUBMITTED SAMPLE ONLY.
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CUSTOMER NAME
ADDRESS

SAMPLING SOURCE

SAMPLING DATE
SAMFLING TIME

ANALYSIS REPORT

: FACULTY OF FISHERIES TECHNOLOGY AND AQUATIC GCIENCES, MAEJO UNIVLRSITY
: FACULTY OF FISHERIES TECH!!OLOGY AND AQUATIC SCIENCES, MAEJO UNIVERSITY,

SANSAI CHIANG MAI 50210 THAILAND.

: SOIL SAMPLES
1 AUGUST 16, 2006
1 11:00-14:00 HOUR

tAUGUST L7, 2006
: AUGUST 17-29, 2006

RECEIVED DATE
ANALYTICAL DATE

SAMPLING METHOD : GRAB ANALYSIS NO 1 LJ94a4 /2006 -

SAMPLING BY ; CUSTOMER REPORT NO. + LO7990/ 2006

FILE NAME T ALY 2 _task’ Programmelsuindi Wi, Smily 2006 Aug. DOC

RESULT '
PARAMETER UKIT METHOD OF ANALYSIS I S DE{IECTIOH‘
LJ944 /2006 T

ORGANOFHOSPHATE PESTICIDES

METHAMIDOPHOS mg/kg GAS CHROMATOGRAPHIC (PFPD) METHOD KD 02
[diy weighl]

MOGNOCROTOPEHOS mg/ kg GAS CHROMATOURAPHIC (PFPD) METHOD ND LI
ldlry wesght]

CHLORMYRIFOS mgfkg GAS CHROMATQGRAPHIC (PFPD) METHGD ND 07
(diy weightj

PROFENOFOS mg/ kg GAS CHROMATOGRAPH!C (PFPD) METHOD N 07
{dry weight)

TRIAZOPHOS me/kg GAS CHROMATOGRAPHIC {PFPD) METHOD ND il
(dry weight)

PILOSALONE mg/kg GAS CHROMATOGRAPHIC |PFPD} METHOD ND 02
(div weight)

DIMETHOATE mg/kg GAS CHROMATOGRAPUHIC (PFPD| METHOD NI 02
{dry weighl)

METHYL PARATHION mg/kg GAS CHROMATOGRAPHIC (PFPD) METHOD ND 0z
(dry weight)

MEVINPHOS mg kg GAS CHROMATOGRAPHIC (PFPD) METHOD ND 0.2
(dry weight)

MALATHION mg/ke GAS CHROMATOGRAPHIC (PFPD) METHOD ND nz
{dry weight}

ETHGPROPE DS mg/kg GAS CHROMATOGRAPHIC (PFPD] METHOD ND 02
{dry weight)

METHIDATHION mg/kg GAS CHROMATOGRAPHIC (PEPD) METHOD ND 0?2
{dry weight)

EPN mg/kg GAS CHROMATOGRAPHIC (PFPD) METHOD ND [$B4]

L (v weight|

12



Il g AR

RESULT
PARAMETER URIT METHOD OF ANALYSIS snaadan DETECTIO!
LJ944/2006 LIMIT

ORGANOCHLORINE PESTICIDES

u-HIIC uafuy GAS CHROMATCGRAPHLC (ECD) METHOD KD a4
[dey wergi)

§-BHC pe/ ke GAS ChRCMATOGRAPHIC (ECD) METHOD KD 4
{dry weigh

y-BHC nefv s GAS CHROMATOGRAPHIC (ECD) METHOD ND B
{dry weghtj

8-BHC WR/ kR GAS CHROMATOCGRAPHIC (ECD) MTTHOD N R
{dry weight}

HEPTACHLOR pe/ kg GAS CLIMATOGRAPHIC (ECD) METHOD ND 0Od
[dry weight)

ALDRIN e/ R GAS CHROMAT JGRAPHIC (ECD) METHOD D g
[y weight

HEPTACHLOD EPOXIDE no/ke GAS CHROMATOGRAPLLC (ECD) METHOD ~D G4
{dlry weipht)

ENDOSULFAN | e/ XE GAS CHROMATOGRAPHIC (ECD) METHOD NI 0
[dry woight)

p.p-DDE ne/kg GAS CHROMATOGRAPHIC (ECD) METHOD ND 0
[dry weight)

DIELDRIN pe/ kg GAS CHROMATOGRAPHIC {(ECD) METHGD ND [
(dry weghty

FNDRIN weg/ ke GAS CHROMATOGRAPHIC (ECD} MFTHGD NI 08
{dry weighy)

ENDOSULFAN I LR/ KE (AS CiIROMATOGRAPHIC (ECIDH METHOD ND [(F
{dry weizh}

p.p-LDD uR/kg (AS CHHROMATOGRAPHIC {ECD) METHOD N 12
(dry weight)

ENDRIN ALDEHYDE re/ke GAS CHROMATOGRAPHIC (ECD) METHOD ND 12
{d ey weight)

ENDOSULFAN SULFATE sk GAS CHROMATOGRAPHIC (ECD) METIOD ND 12
(dry weighit)

P.p-DDT pglkr GAS CHAOMATOGRAPHIC (ECD) METHOD ND 1.2
oy weighty 0 £ .

SAMPLE CONDITION BROWN MUD

ND . NON-DETECTABLE.

L) .
@myu.:»n N /?_(Zd‘% -
(MS. BENJAWAN VIRIYOTHAT) [MS PATCHAREE CHAROENSILPANIT'I)

UNIT MANAGER
AUGUST 30, 2000

TECHNICAL MANAGEMENT
AUGUST 30, 2000

:‘l_)r;gﬂy"—"" Ea

(DR. PINITI RATANANUKLIL)
LABORATORY SUPERVISOR
AUGUST 39, 2006

+ DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL.
+« REPORTED ANALYSIS REFERS 70 SUBMITTED SAMPLE ONLY.
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CUSTOMER NAML
ADDRESS

ANALYSIS REPORT

SANSAL CHIANG MAal 50210 THAILAND.

SAMPLING SCURCE
“AMPLING DATE
SAMPLING TIME

: SOIL SAMPLES
: AUGUST 16, 20006
: 11:00-14:00 HOUR

RECEIVED DATE
ANALYTICAL DATE

: AUGUST 17, 2006
 AUGUSS 17-24, 2006

- FACULTY OF FISHERIES TECHNOLOGY AND AQUATIC SCIENCLES, MAEJC UNIVERSITY
FACULTY OF FISHERIZS TECHNOLOGY AND AQUATIC SCIENCES, MAEJOD UNIVERSITY,

SAMPLING METHOD : GRAB ANALYSIS NO : LJ945/2006

SAMPLING BY : CLSTOMER REPORT NO. 1 LO7791/2006

F.LE NAME T \LL 14 #_task\ Programme | moseedn Laalls| Sol} 2006 4 Aug, DOC

RESULT
PARAMETER UNIT METHOD UF ANALYSIS Fatadaratae DETECTION
LIMIT
1.J945/ 2006

ORGCANOPHOSPHATE PESTICIDES

METHAMIDOSTION mg/kg GAS CHROMATOGRAPHIC (PFPD) METHOD NI 02
[dry wraght)

MONOCROTOPHOS mg/kg GAS CHROMATOGRAPING [PFPD) METHEOD ND 02
(dry weght)

CHLOKPYRIFOS melke GAS CHROMATOGRAPHIC (PFPD] METHOD HD Q2
dry weight)

PROFENQFO. mg/kg GAS CHROMATOGRAPHIC (PEPD) METROD NU 02
[dry weight)

TRIAZOPHOS me/kg GAS CHROMATOGRAPHIC (PFI'D) METHOD ND 02
(dry weight]

PHOSALORE mefkg GAS CHROMATOGRAPHIC (PFPD) METHOD NU 02
[dry weight)

DIMETHOATRE mg/kg GAS CIHROMATOGRAPHIC {PFPD] METHOD nD 0.2
[dry wewght)

METHYL PARATHION meg/ke GAS CHROMATOGRAPHIC (PFPD| METHOD ND 0
[dry weight!

MEVINPHOS mg/kg G:AS CHROMATOGRAPHIC (PFPD) METHOD NL 02
[dry weight)

MALATHION mg/kg GAS CHFOMATOGRACHIC (PFPD] METHOD ND 02
[dry weighr)

ETHOPROPHOS me/kg GAS CHROMATOGRAPHIC [PFPD] METHOD ND 0z
{dry weighl)

METHIDATHION mg/ke GAS CHROMATOGRAPHIC (PEPD) METHND ND 02
{dry weight)

EPN mg/kg GAS CHROMATOSRAPHIC (PFPDy ETHOD KD 02

[ [dry wepii) . ~ .




PFARAMETER UNIT METUHOD ¢ F ANALYSIS Ta¥ndmadan
LJ945/2006
ORGAIOCHLORINE PEST.CIDES
a-BHC wefke GAS CHROMATOGRAP|1;C (ECD) METHOD Nis
{dhry wesght)
§-BHC nglkg GAS CHROMATOGRAPEIIC (ECD) METHOD I
[dry weight)
(-BHC HE/KE GAS CHROMATOGRAPHIC (ECD] MFTHOD n)
[dry weighi)
§-BHC ng/ ke GAS JHROMATOGRAPHIC (ECD) METHOD NI
[dry weight)
HEPTACHLOR he/KE GAS CHROMATOGRAFHIC (ECD] METHOD KD
{dry weight)
ALDRIN ue/ke GAS CHIROMATOGRAPLIC [ECD) METHOD ND
{clry weight)
HEPTACHLOR EPOXIDE L ARG OAS CrocOMATUGRARFALC (ECD] MTTTHOD (b
(dry weight)
ENDOSULFAN | HE/ kg GAS CHROMATOGRAPHIC ECD) METHOD MDY
{dry weighr)
p.p-DDE ng/ ke GAS CHROLIATAGRAPHIC (ECD) METHOD ND
[dry weight,
DIELGRIN ng/ kg GAS CHROMATOGRAPHIC {ECD) METHOD NI
ey weight)
ENDRIN ne/ kg GAS CHROMATOGRAI'HIC [ECD) METHOD N
fdry weight)
ENDOSULFAN [1 np/kg GAS CHROMATAGRAPHIC {(ECD) METHOD NI
(dry weight]
pp-DDD nefkg GAS CHROMATOGRAPHIC {ECD) METHCD NI
{dry weight]
ENDRIN ALDEHYDE re/KE GAS CHROMATOGRAPHIC (ECD) METHCD NI
[dry weight]
ENDQSULFAN SULFATE B/ KE GAS CHROMATOGRAPHIC (ECD) METHOD Nh
(dry weighy)
pplIOT ne/ke GAS CHROMATOGRAPHIC {ECD) METUHOD KD
(dry weight] | | 3
SSMPLE CONDITION BROWN MUD

TETEC . I

LIMI,

ND : NON-DETECTABLE.

%w';auan V.

{M5. BENJAWAN VIRIYOTHAL
UNIT MANAGER
AUGUST 30, 2006

« DO NOT COPY PARTIAL OF THiIS ANALYSIS REPORT WITHOUT QFFICIAL APPROVAL.
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(MS. PATCHAREE CHAROENSILPANITH)
TECHNICAL MANAGEMEXNT

AUGUST 30, 2006
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R. PINITI RATANANUKUL)

LABORATORY SUPERVISOR

AUGUST 30, 2000
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CUSTOMER MAME
ADDRESS

17 Yoths Road. Talvd Mo
Tei 0-2223-3027, -2
E-friasl s pneoon © £704F

ANALYS1S REFORT

SANSAL, CHIANG MAI 57210 THAILANI,

SAMPLING SOURCE
SAMPLING DATE
SAMPLING TIME
SAMPLING METhOD

SAMPLING BY

: GRAB

; 80IL SAMPLES
: AUGUST 16, 2006
: 11:00-14:00 HGUR

: CUSTOMER

RECTIVELD DA E
ANALYTICAL DATE
ANALYSIS NO

REPORT NU.

: AUGUST 17, 2006
- AUGUST 17-29, 2006
: LJ946 /7006

- 10799272006

: FACULTY OF FISHERIES TECHNOLOGY ANI AQUATIC SCIENCES, MAF JO UNIVERSIT ;
: FACULTY OF FISHERIES TECHNOLOGY AND AQUATIC SCTENCES, MATJO UNIVERSI

F,.LE NAME = \\L1\#_task’ Programme \udnminulil Soily 20061 Aug, DOC
RESULT
PARAMETER UNIT METHOD OF ANALYSIS Srurarm DETECTION
LJ946/2000 Lz

ORGANQPHOSPHATE PESTICIDES

METHAMIJOPHOS mg/ kg GAS CHROM? TOGRAPHIC 'PFPD) METHOD ND 7104
{dry weighy

MONOCROTOPHOS mg/ kg GAS CHROMATOGRAPHIC (PFPD| METHOD ND [/
[dry weighr)

CHLORPYRIFOS mg/kg GAS CHROMATOGRAPHIC (PFPD) METHOD ND 0%
{dry weighr)

PROFENOFOS mg/kg GAS CHROMATGGRAHIC (PFPD) METHOD ND L/
[dry weight)

TRIAZOPHOS mg/ kg GAS CHROMATOGRAPHIC (PFPD) METHOD ND Gz
{dry weight]

PHOSALONE mg/Kg GAS CHROMATOGRAPHIC (PFPD) METHOD ND Lz
(dry weight]

DIMETHOATE mg/kg GAS CHROMATOGRAPHIC {PFPD| METHOD ND Lrs
[dry weight)

METHYL PARATHION mg/kg GAS CHROMATOGRAPHIC (FFPD) METHOD ND Gz
(dry weight)

MEVINPHOS mg/kg GAS CHRUOMATOGRAPHIC (FFPD) METHOD ND n
(dry weight)

MALATHICN mg/kg GAS CHROMATC GRAPHIC (PFPD) METHOD ND 0z
(dry weight]

ETHOFROPHCS mg/Kg GAS CHROMATOGRAPHIC (PFPD) METHOD ND ]
[dr; weight)

METHIDATHION mg/ kg GAS CHROMATOGRAPHIC (F™PR] MCTHOD KO 02z
[dry weight)

12PN mg/kg GAS CHROMATOGRAPHIC (PFPD) METHOR KL 0z
[dry weight) .

172




1% ratha Qond. Ta

United fne sl &

PO S

HesSULT
PARAMETER UNIT METHOD OF ANALYSIS i AAY DETECTION
LJ946/2006 LibaT

ORGANOCHLORINE PESTICIDES

a-BliC PE/KE GAS, CHROMATOGRAPHIC [ECD) METHOD ND 0.4
(dry weight)

B-BHC Mg 'kg GAS CHROMATOGRAPHIC (ECD) METHOD ND 04
[dry weight}

r-BHC ug/ke Gas CLUROMATOGRAPHIC (ECD) METHOD NI 04
[y weigh]

u-BHC HE/KE GAS CHROMATOGRAPHIC (RCD) METHOD ND 04

! (dry weight)

HEPTACHLOR R/ kg GAS CHIROMATOGRAPHIC (FCD) METHOD ND G4
{dry weight]

ALDRIN HE/wE GAS CHROMATOGRAPHIC (2CD) METHOD NI U4
[dry weight)

HEITACHLOR EPOALDE ng/kg GAS CHROMATOGAPHIC (ECD) METHOD ND L
{dry wesght)

ENDOSULFAN | re/kE GAS CHROMATQGRAPHIC (ECD} METHOD ND a.8
{ry weight)

p.p-DDE uE/Kg GAS CHROMATOGRAPHIC (ECD) METHOD ND 0R
{dry weight]

DIELDRIN ng/ke GAS CHROMATOGRAPHIC (ECD} METHOD NIy o8
[dry weight}

ENDRIN ug/ kg GAS CHROMATOGRAPHIC (ECD) METHOD ND 08
(dry weighr)

ENDOSULFAN I HE/KE GAS CUROMATOGRAPHIC (ECD) METHOD ND a8
{dry weighr)

p.p-DOD Mg/ kg GAS ¢ AROMATOGRAPHIC [ECD) METHOL NI 1.2
{dry weight)

ENDRIN ALDEHYDE ng/ kg GAS CHROMATQGRAPHIC (ECD) METHCOD ND 1.2
[dry weight

ENDOSULFAN SULFATE ng/ kg wAS CHROMATOGRAPHIC (ECD) METHOD ND 12
(dry we:ghi)

p.p-DDT ng/Kg GAS CHROMATOGRAPHIC {ECD) METHOD ND 12
(dry weight]

SAMPLE CONDITION BROWN MLD

ND : NON-DETECTABLE.

%&wjfmm N,

{MS. BENJAWAN VIRIYOTHAY
UNIT MANAGER
AUGUST 30, 2006

+ DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFICIAL APPROVAL.
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(DR. PINITI RATANANUKUL)
LABORATORY SUPERVISOR

AUGUST 30, 2006
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2/2

1S. PATCHAREE CHAROENSILPANITH)




CUSTOMER NAME
ADDRESS

nizea An

Ay

= =

e T
Ll 1000

SR I N I R T

ANALYSIS REPORT

SANSAL CHIANG MAI 502 10 THAILAND.

SAMPLING SOURCE
SAMPLING DATE
SAMPLING TIME

: SOIL SAMPLES
: AUGUST 16, 2006
1 11:00-14:00 HOUR

RECEIVED DATE
ANALYTICAL DATE

 AUGUST 17, 2006
: AUGUST 17-29, 2006

: FACULTY OF FISHERIES TECHNQLOGY A ND AQUATIC LCITNCES, MAEJO UNIVERSTY
: FACULTY OF FISHERIES TECH!/OLOGY AND AQUATIC SCIENCES, MAFE.JO LNIVERSITY,

SAMPLING METHOD : GRAB ANALYSIS NO : LJ947 /2006

SAMPLING BY : CUSTOMER REPORT NO. 1 LO7993/2006

FILE NAME T ALL I A_taski Programme  wmineds haili\ Soil} 2000  Aug, DOC

RESULT
PARAMETER UNIT METHOD OF ANALYSIS T tﬁ-“m' DETECTION
LJ947/2006 Liwr

ORGANGPHOSPHATE PESTICIDES

METHAMIDOPHGOS mg/kg GAS CHROMATOGRAPHIC {PFPD] METHOD KD 0.2
{dry weighg)

MONOCROTOPHOS mg/Kg GAS CHROMATOGRAPHIC (PFPD) METHOD ND 02
(dry weight)

CHLORPYRIFQS mg/kg GAS CHROMATOGRAFPHIC (’'FPD) METHOD ND 0.2
(dry weight]

PROFENOQFOS mg/kg GAS CHROMATOGRAPHIC (PFPD) METHOD ND 0.2
(dry weigh()

TRIAZOPHOS mg/kg GAS CHROMATOGRAPH'C {PFFD) METHOD ND 0.2
(dry weight)

PHOSALONE tng/ kg GAS CHROMATOGRAPHIC (PFPD) METHOD ND 0.2
(etry weight)

DIMETHOATE me/Xg GAS CHROMATOGRAPHIC (PFPD] METHOD ND 0.2
[dry weight)

METHYL PARATHION mg/kg GAS CHROM.\-TOGRAPHIC {PFPD) METHOD ND 0.2
[dry weighy]

MEVINPHOS mg,'kg GAS CHIROMATOGRAPIIIC (PFPD) METHOO ND 0.2
{dry weighy|

MALATHION mg/kg GAS5 CHROMATOGRAPHIC (PFPD) METHOD ND 0.2
{dry weight)

ETHOPROPHUS mg/kg GAS CHROMATOGRAPHIC (PFPLR) METHOD NI 0z
(dry weight)

METHIDATHION mg/kg GAS CHROMATOGRAPHIC [PFPD} METHOD ND a2
[dry weight)

EPN mg/ke GAS CHROMATOGRAPHIC (FFPD] METHOD ND 02
[dry weight)
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RESULT
PARAMETER ululT METHOD OF ANALYSIS Wi [ﬁ'mu'uj DETECTION
LJ947 /2006 Lamrr

ORGANOCHLORINE FPESTICIDES

a-BHC He/kE GAS CHROMATOQGRATIIC (ECD) " HETHOD ND ¢4
{dry weight}

p-BHC pR/KE GAS CHROMATOGRAPHIC (ECN) METHOD ND o4
Iy waight}

-BHC i e/ ke GAS CHROMATOGRAPHIC (EC D) METHOD ND 04
1di ¢ weight)

§-LHC uR/kg GAS CHROM:/TOGRAPHIC (ECD) METHOD ND 0.4
(dry weight]

HEPTACHLOR ug/Kg GAS CHROMATOGRACIIC (ECD) METHOD KD 04
(dry weight}

ALDRIN HE/KE GAS CHROMATOGRAPHIC (ECD) MTilOD ND 04
(dry weight)

HEPIACHLOR FPOXIDE g/ Kg GAS CHROMATOC RAPHIC (ECI) METHOD oD 04
[dry weyghl}

ENDOSULFAN | ug/ kg GAS CHROMATOGRAPHIC [ECD) METHOD ND 08
{dry weighl]

p.p-DDOE wg/ke GAS CHROMATOGRAFHIC (ECL) METHOD ND 0.8
{dry weight)

DIELDRIN ng/ ke GAS CHROMATOGRAPHIC (ECD) METHOD WD o8
{dry weighl)

ENDRIN pE/KE GAS CHROMATOGRAPHIC (ECD) NETHOD NL 0.8
(dey weight)

ENDQSULFAN I Le/fke GAS CHROMATOGRAVHIC (ECD} METHOL ND 0.8
(dry weightj

p.p-DDD rE/KE GAS CHROMATOGRALHIC (ECD) METHOD ND 12
[dry weight)

ENDNRIN ALDEHYDE HESKE GAS CHROMATQGRAPHIC [ECD) METHOD ND 12
[dry weight)

ENDOSULFAN SULFATE nefkg GAS CHROMATOGRAPIIIC (ECD) METHOD ND 12
[dry weight)

p.p-DDT ug/ kg GAS CHROMATOGRAPHIC {ECD) METHOD NI 1.2
{dry weight)

SAMFLE CONINTION BROWN MUD

ND : NON-DETECTABLE

g’m:)guan \' /%Z’Q/}: il S

(MS BENJAWAN VIRIYOTHAI) (M5. PATCHAREE CHAROENSILPANITH)
UNIT MANAGER TECHNICAL MANAGEMENT
AUGLUST 30, 2000 AUGUST 30, 2006

O\ Qo =
(DR. PINITT RATANANUKUL)

LABORATORY SUPERVISOR
ALUGUST 30, 2000

« DO NOT COPY PARTIAL OF THIS ANALYSIS REPORT WITHOUT OFFIZIAL APPRGVAL.
+ REPORTED ANALYSIS REFERS TO SUBMITTED SAMPLE ONLY,
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