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A multiresidue method for determination the pesticide residues in fish that easy
procedure and suitable for material and equipment, the results must be accurate and precise.
In the present study, the objective was to developed and validated method of pesticide
residues of organophosphate, organochlorine, pyrethroid, carbamate and triazine groups in fish
tissue. Sample were extracted with acetonitrile, mixed and extracted with homogenizer. The
extracts were cleaned up by tandem SPE column of C;gand florisil. The final of extracts volume
were adjusted exactly to 2 milliliter. Residues were determined by different detector of gas
chromatography; electron capture detector, flame photometric detector and nitrogen
phosphorus detector. Accuracy and precision of method were within acceptable range,
%recovery between 70 and 120%, %RSD between 2 and 18%. Limit of detection for test
method from 0.0005 to 0.005 mg/ke. Limit of quantitation of test method for oreanophosphate
and organochlorine groups were 0.01 and 0.003 mg/kg, respectively. And the limit of
quantitation for pyrethroid, carbamate, and triazine groups were 0.02 mg/kg. All of the
performance characteristics were showed that this pesticide residues method in fish is intended

for operating in laboratory.
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1. ’ffa@LLazquﬂiﬁfl oA beaker, cylinder, round bottom flask, filter paper No. 1, vial for auto
sampler, micro-pipette, buchner funnel, volumetric flask, pasture pipette, eraduated tube,
laboratory bottle e desiccator

2. ipdlAnmviianng 9
2.1 g@1swnilaiia analytical grade laun os@lnlulnsd (acetonitrile; CHsN), 08d1nu (acetone;

CsHeO), 1@niau (hexane; CgHio), woulansa lothaugaina (anhydrous sodium sulfate; anh.
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Na,SOy), Lo¥ia 9s@ne (ethyl acetate; C4HgO,) 74 AMIUANANIBAINATUVBILUS (solid phase

extraction cartridee) ¥inansuszneulalnsmsueuiifiosmounisuau 18 6 (Cys SPE cartridge)
waz e florisil (MeO,Si) UM 500 Hadndu 6 Nadans
2.2 @13UMINU pesticide grade mmu’%qméqq
2.2.1 ﬂajuaa%miuwgamm 10 vfim laun chlorpyrifos, diazinon, EPN, ethion, malathion,
methidathion, parathion methyl, pirimiphos methyl, profenofos W& triazophos

2.2.2 nqueasnilunae3u 16 vila laun aldrin, a-BHC, a-endosulfan, B-endosulfan, dieldrin,
endosulfan sulfate, endrin, Y-BHC, heptachlor, heptachlor epoxide, o,p “DDE, Jo¥e) “DDE,
o,p “TDE, p,o “TDE, 0,0 “DDT wa p,p “DDT



223 ﬂéjﬂw%i/liaaﬁ 4 %sfim loin bifenthrin, cypermethrin, fenvalerate wag permethrin

2.2.4 nguansuiun 2 vt laln carbofuran g promecarb

225 ﬂﬁjm%ﬁ%%u 3 9iia oA ametryn, atrazine wag metribuzin

3. n309dladnemans laun 130349 (analytical balance) 1AT8INTBITLUUFYINIA (vacuum

filtration apparatus) tA30IUUNENFI9819 (homogenizer) WazlATBY gas chromatograph FUAAY

»3297 electron capture detector (GC-UECD), flame photometric detector (GC-FPD) ag

nitrogen phosphorus detector (GC-NPD)

4. dregraliavarunazidendmsuldnaaeu lawn Yailla (Oreochromis niloticus) Uainn (Clarias

batrachus) way Uanteu (Channa striata)

35013

1. W38ua15azane stock standard solution V8@ 1sAYLAaLINATAL AU UTUUSELAL 1000

TulmsnSusiofiadans WSy Intermediate standard solution Tilfansaza1evesasuINIFIUNANT

Aududuagluyie 20-80 lulasniuseliaddns wazwwIeu working standard solution Wla

dnIaraNEYRIENTINITIUHANVDIsIRENANIIE AT UYEIN 0.01-5.00 llasnSusiediaddns
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2.1 vegeuasiiyngueainluneans Usuanmmsldnsesdisil

Column

Detector

(%

(%

: DB-5, 30 m length x 0.25 mm id. x 0.25 pm film thickness

: FPD, Injection mode : splitless

Temperature conditioning: injector = 23OOC detector = 250 C

Oven program

Carrier gas
lgnite gas

Injection volume

- 85°C (2 min) 2.4 150°C (0 min) 245 190°C (0 min)

i 290°C (0 min) %05 250°C (2 min)

: helium flow 1.4 mU/min
: hydrogen 150 ml/min, air 110 ml/min
: 1 L, run time: 46.60 min

2.2 vegeuasiungueasnlunasiy wazngulnansees Usuanimnislonianadl

Column

Detector
Temperature conditioning

Oven program

Carrier

: DB-1701, 30 m length x 0.32 mm id. x 0.25 pm film thickness
: MECD, Injection mode: splitless

: injector = 23OOC, detector = 300 C

- 80 C (1 min) 2°Ymiy_ 290°C (2 min) <08 235°C (1 min)

20 °C/min 240 C (1 mlﬂ) 25 “C/igin 265OC (12 miﬂ)

20°cign 980°C (8 min)

: helium flow 1.4 mL/min



Injection volume : 1 L, run time: 49 min
2.3 nadeuansivnguaniuan waglvsesdu Yuanmnisldiedesdsil
Column : DB-35, 30 m length x 0.25 mm id. x 0.25 um film thickness

Detector : NPD, Injection mode : pulsed splitless
Temperature conditioning : injector = ZBOOC, detector = 300 C
Oven program 55 C (1 min) 2902 195°C (2 min) 190 230°C (1 min)

20°C/min 2500(: (1 min) M, ZSOOC (1 min)

Carrier gas : helium flow 1.4 ml/min
Ignite gas : hydrogen 2 ml/min, air 120 ml/min
Injection volume : 1 L, run time: 26.5 min
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FauwUasiSnsmaaeuvas SUN et al. (2000) Iarsadiaidy acetonitrile afnlnsiadosdunas

A18E19 (Homogenizer) AMWUANNINNITEBUTU %recovery Be/lugas 70-120% (SANTE/11813,

2017) Tnefidumeunsnaaousiegnadial

3.1 FailoUaunaziBen 10 n3u Wx acetonitile 50 fadans Judae homogenizer uty 1 wndl
NTDIAILITUVAYYINIA 819U LdFI08 1968 acetonitrile 10 Haddns 2 %1 anUSamsiieu
W Uy acetonitrile 5 fiadans trlurdnasuudeou (clean up) sude 3.2

3.2 nsidadsluiteu (clean up) 14 SPE wila Cy siofiu SPE wila florisil (C;g BEAUUL) ﬁuaiﬁ;

{ineae anh. NaSO, 2 n§a d1sredutisae acetonitrile 6 fiaddns gaegsa1nde 3.1 14

Aedutl Ususmsnisiva 3 veareiund vl graduated tube thluanusuinsaae nitrogen

evaporator kagUSuusunsidu 2 Tadans uwlsansann 1 Jaddns drlvanuSunsiiouuis

wazUsuUSuImsaae ethyl acetate (PR) 1y 1 fiaddns thlunsiaiiasziiansitenguensnily

Weawln ASUNIN warlnsesdu arsaafinde 1 faddns tiluanySuasifouuis uasudu

U31nn36ne hexane (PR) Tl# 1 fiaddns ensadinneviansfiunguessnilunaeiuuaylni
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4. Msasadeuanultlareisnagey (Magnusson & Ornemark, 2014)
4.1 WMYANENsavesIsnadeuTivhlinan s aae U LERAIUIUALWL TLVEIE TNAROU
Tuspuuvudidviun (range/linearity)

4.1.1 v range IneMadaU reagent blank wae fortified sample 8 sedumdudy 9 as 1 91
Plot graph S¥INAMUTLTUYDY fortified sample (WNU X) AU response (WAL Y) 215847
FThIudunss

4.1.2 1 linearity Inemndau reagent blank wa fortified sample fianududunielu range vos

NISNAFBU 6 TEAUAUTUUY 9| 8z 3 91 plot graph T¥1INNAMUTNT UV fortified



sample (N X) 71U response (WNU Y) AU correlation of determination (R) A11UA
NaIMIEaNSU R? > 0.995
4.2 asadeumNwiuYe R INedey Tlinan sageuiiadilndraieitensnsds (accuracy)
1neld35n150 52980 UAIAUNSU (recovery test) il naaey reagent blank, sample blank
wa fortified sample fiszdiunududuniglutsnvageu 3 sesuaududu Ioud seaus
nans wazge anduduag 10 91 mAeds X) voswanadeuiauei reagent blank ¥84

sample blank (X;) Us£iiu accuracy 27nA1 recovery

K, - Xy)
% Recovery = — x 100
. Crortified .
1089 Crontfied = AULUTUVBIATUINTTILNANTUAIDE

MAUANEUNNITEBUSU Yrecovery 70-120% (SANTE/11813, 2017)
4.3 RI9EOUANLTEIY093D (precision)
Tnensynaeu fortified sample A58AUAMUTNTUNETUTWNTNAGDU 3 TEAUANIILTUTEAU

A1 NAN wargs Anududuay 10 91 mALeigvamwman1snagey X) way SD YaIHaN1TNAFRU

S0
AUl %RSD; %RSD= = *x100 fuumnaminIseausyu %RSD <20% (SANTE/11813, 2017)

4.4 mﬂ%mw‘hqmﬁmmsamaﬁmeﬁlﬁ (Limit of determination; LOD)
N15Nagou sample blank 914U 10 91 wagnadou fortified sample M5zAUAINLTNTY
1 9 97U 10 91 UseLiiuan LOD 270 Signal to Noise Ratio; S/N Ratio AnvusA1n1seausy
N15915999A S/N ratio > 3

4.5 mAInamgafaunsninTelaeg1agnees wazuaiugl (Limit of quantitation; LOQ)
o A A o aa A Y a Y o a v v aa a
MNINAFOUINOEUTUAT LOQ 9993I5NAFDUTNLTIATY 9198991NAMNLTUTUYDIITNAZDUTN
szaulndlAesnsafindl 10 S/N ratio lnevaaau fortified sample Usgiilu accuracy wag

precision fiadagluinaginiseeusuda recovery de1 70-120% wagAn %RSD <20%
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8. Naﬂqﬁﬂﬂaaﬂua&'aﬂqiﬁﬁ
aal gy va ¢ v ! s = Aa
31n35NAdoUVaI SUN et al. (2000) ld3nsziarsnnAengueasnilunaesy wazalsnd

Tulastaudussausznavluvarnivsunalusiuwnnsnaiu WWaswedanady acetonitrile afalae

a

A3l uNaNAl8819 (Homogenizer) wenuaridndsuuilounie SPE ¥iia Cig way florisil 3u1A 6

fladdns 1000 fadnsu Usuusumsaaredu 1 fadans uaznsadinsiziaienses GC W Tuns

Wau1Isnaaeuillavinnisaanuad Ine AsurunnkasUsunauaswenkasindnasUuou SPE v¥iin



a a

C18 ua florisil 1w 6 fiadans 500 fadnfu samreUsudTunsaaiedy 2 faddes [4uania
(Oreochromiis niloticus) FsfivFanailusiu <2 n¥1/100 n¥u (Wszn1As wazassdn, 2547) Wusegn
naaoy (sample blank) Fewuinlinanisnageudl %recovery agluinasiniseeuiu 70-120%
(SANTE/11813, 2017)

HaN137 92980 UANULT LAY ITAEDUVDIENTRYAIUNITITNDIAI 9 TAUA AUAURUSLT
LEUTZINANUTLTUYDIENTIUT VA ULA A QY 18IN1995991A (range/linearity) lanan1svadau
fail nauoasnluoan nquessniluraeiu uazlninsess fdrnmanmalinsesidmivldaud
T¥nansmaaeuignifes (working range)  0.01-0.20, 0.003-0.05 waz 0.02-0.50 fladnsusioAlaniu
AINEIRY dIunquAIsuILe wazlnsesdu I working range 71 0.02-0.20 fiadnFusiodlansu e
MTIVADUANUFUNUTIETNINAUWNT UL FY YIUVDINITATIVIALAY WUTNNGU A158IA
correlation of determination (R?) 5¥1319 0.995-0.999 Fssuinausinisuesiy

NANNIATINADUANLUIL (accuracy) V935 9INNNTUTEEIL Y%recovery Tiszduanuiudy
#1 nana wargs wudwnnguanslinanismaasvegluinausiniseouiuil 70-120% (SANTE/11813,
2017) lngngueesnlunean sosnluaaesu Ininsess arsunun uazlnsesdu inan1snaasy
%recovery Bg5¥11114 83-120, 70-115, 77-100, 72-110 Uag 70-97% A1Ua10U ManuIAeds
Y%recovery Summs‘mmaauawnejmaa%miuvxlamﬂmﬁ@ parathion methyl WLag malathion 1715& 3
SEAUAUTNTY NANITNA@BY %recovery ABUUEIAB 116-120 Uay 111-118% AIUAIAY

Y YV

wenandanslungueainiluaaesusiia aldrin uag o,p-DDE NANUTNTUsEAUNATS 0.01 Hadnsuy

a o 1 a

soflansy wazwdn a-endosulfan innududuserusi 0.003 fadnsusenlansa Huan1snadey
ogluinausinde 70% wuifeatusiin B-endosulfan Taaruiduduszdunans uargs 0.01 way 0.05
fadnfudeflantu sudu Seoradunaninlunimeasusegneiu wwdumafuasinasgiui
wisuwuuRauartssdadnlufegs arsuridniinisaatedliarseindu wu aldrin @aneduy

dieldrin (Hamilton, 1961) {udiu Wulieafiuaissidn a waz B-endosulfan Fadusyiusvesans

%iln endosulfan sulfate agnslsfimunanIsvagau %recovery Ufsaglunaminiseousy
HANIINTITABUAIINAE (precision) WuImnnguansil %RSD agluinadiniseausy <20%
(SANTE/11813, 2017) Ansening 2-18% lawansnaueasniluneainyila profenofos 114 3 sedu

AuTUE %RSD AoulUNI9geTENINg 10-18% vatlansfananinanisvageuiAsudiauwdsusiu

'
o A

F1970 sensitivity voENsABUL19A AIRlAluLAazgliRan SNIA@eULANANSAY

Aaa

USHAduduaIgaNIisnnaa ua1u1sansa93As1evba (LOD) veda1siiungy

o A

po3n1luAaeIL dAwiiu 0.0005 dadnsuseilaniy duarsnquessnilureams lnsnsesd ans
Ue waglasosdu wirdu 0.005 Tadnsudenlansy lnglinanisvaaay S/N ratio =3 @uusunn

v v 5 Aaa a (4 v 1 ¥ 1 o ! I 3
ANULTUIAATIIENAdEUANN50n IR IngliFfigndes wazuiug (LOQ) nuinguess

nluneans wazeasniluaasiuliAviiu 0.01 wag 0.003 Hadnsusailansy mud1du diungy



In3nseea Asuue waglasesdu 0.02 Tadnsudenlansy lneasunanisnsrvaeuaiulilivedis
Aauandly Table 1.

wonanil Hininsmaaeuiiléiaun uasasaaeumilfldvedisnaasulufosnadevan
lunaaeuludowiaduq l¥un Uaimn (Clarias batrachus) uazUantou (Channa striata) Fafiu3anm
lusiuga 8-20 n3/100 n¥u (Usenef uazAssdn, 2547) wuiilianisnaaeusgszmineil 70-118%
dueagluinmsinssensu uansitisnadeviannsniluldlunsienedasivanddluiaegng
Uanaiadu I8 Tneanansoaguduneunsiinseiansivanddlufogndevafesandeonly

Figure 1.

Table 1. Summary of analytical method validation results for pesticide residues in fish tissue

%Recovery 9%RSD
Correlation of
LOD LOQ Range low medium high low medium high
Pesticide group determination
(mg/kg) (mg/kg)  (meg/ke) ) 0.003-0.02 0.01-0.05 0.05-0.50 0.003-0.02 0.01-0.05 0.05-0.50
(mg/kg)  (meg/ke) (mg/kg) (mg/kg)  (mg/kg)  (mgrke)

Organophosphate

diazinon 0.005 0.010  0.01-0.20 0.999 90 89 104 6 7 7
pirimiphos methyl 0.005 0.010  0.01-0.20 0.998 105 104 120 6 6 6
chlorpyrifos 0.005 0.010  0.01-0.20 0.998 110 106 116 6 6 6
parathion methyl 0.005 0.010  0.01-0.20 0.997 116 119 120 6 7 7
malathion 0.005 0.010  0.01-0.20 0.998 118 111 115 5 6 8
methidathion 0.005 0.010  0.01-0.20 0.995 95 100 113 8 7 8
profenofos 0.005 0.010  0.01-0.20 0.995 85 72 102 18 12 10
ethion 0.005 0.010  0.01-0.20 0.995 91 81 78 12 6 6
triazophos 0.005 0.010  0.01-0.20 0.998 97 116 93 10 6 8
EPN 0.005 0.010  0.01-0.20 0.999 102 119 102 12 7 7
Organochlorine

Ol-BHC 0.0005 0.003 0.003-0.05 0.995 92 81 88 3 3 3
Y-BHC 0.0005 0.003 0.003-0.05 0.995 98 85 9 5 2 2
heptachlor 0.0005 0.003 0.003-0.05 0.995 102 86 94 4 3 3
aldrin 0.0005 0.003 0.003-0.05 0.995 81 70 78 3 3 3
heptachlor epoxide  0.0005 0.003 0.003-0.05 0.995 81 73 83 3 2 2
o,p' -DDE 0.0005 0.003 0.003-0.05 0.997 92 103 106 9 9 9
Ol-endosulfan 0.0005 0.003 0.003-0.05 0.996 70 72 84 7 3 3
p,p' -DDE 0.0005 0.003 0.003-0.05 0.995 88 72 80 3 2 2
dieldrin 0.0005 0.003 0.003-0.05 0.995 87 74 82 3 2 2
o,p'-TDE 0.0005 0.003 0.003-0.05 0.995 82 70 76 6 2 2
endrin 0.0005 0.003 0.003-0.05 0.995 91 75 91 6 3 3
o,p'-DDT 0.0005 0.003 0.003-0.05 0.995 95 81 94 a4 3 3
p,p'-TDE 0.0005 0.003 0.003-0.05 0.995 84 71 75 3 2 2
Bfendosulfan 0.0005 0.003 0.003-0.05 0.995 75 70 70 q 7 7
p,p'-DDT 0.0005 0.003 0.003-0.05 0.995 94 90 115 7 3 3
endosulfan sulfate 0.0005 0.003 0.003-0.05 0.995 73 84 95 9 3 3




Table 1. Summary of analytical method validation results for pesticide residues in fish tissue (cont’)

%Recovery 9%RSD
Correlation of
LOD LOQ Range low medium high low medium high
Pesticide group determination
(mg/kg) (me/kg)  (mg/ke) ) 0.003-0.02 0.01-0.05 0.05-0.50 0.003-0.02 0.01-0.05 0.05-0.50
(mg/kg)  (mg/keg) (mg/kg) (mg/kg)  (mgrke)  (mgrke)
Pyrethroid
bifenthrin 0.005 0.020  0.02-0.50 0.998 80 78 I 3 4 3
permethrin 0.005 0.020  0.02-0.50 0.995 100 80 84 13 6 3
cypermethrin 0.005 0.020  0.02-0.50 0.995 101 79 92 5 5 2
fenvalerate 0.005 0.020  0.02-0.50 0.995 100 83 100 5 4 3
Carbamate
carbofuran 0.005 0.020  0.02-0.20 0.995 105 84 92 6 8 6
promecarb 0.005 0.020  0.02-0.20 0.998 117 96 101 6 10 5
Triazine
ametryn 0.005  0.020 0.02-0.20 0.995 71 70 70 10 8 9
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12. A1ANUIN

sample 10 ¢ + acetonitrile 50 mL

|

homogenize for 1 min

|

filtrations with vacuum pump and rinse with 10 mL (x 2) acetonitrile

|

evaporate to concentrate with rotary evaporator

l

wash flask with 5 mL acetonitrile to the prepared tandem SPE column

(florisil column below the Cyg column; pre column with 6 mL acetonitrile

1

dry eluate with nitrogen to 2 mL

/N

adjust with 1 mL hexane adjust with 1 mL ethyl acetate
analyze with GC-ECD* analyze with GC-FPD**, GC-NPD***
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Remark: * Organochlorine and Pyrethroid; ** Organophosphate; *** Carbamate and triazine

Figure 1. Analytical procedures for determining organophosphate, organochlorine, pyrethroid,

Carbamate, and triazine in fish tissue
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