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Development of insecticide residue analysis for Trichlorfon and

DDT determination in dried and salted fish by GC-MS technique
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Abstract

The Development of insecticide residue analysis, Trichlorfon and DDT in dried and salted fish

by GC-MS technique was carried out by using GC-MS technique with Selected lon Monitoring (SIM)

mode and Vertibond™ 5 ms column. For Trichlofon analysis, the sample was extracted with

acetonitrile whereas DDT analysis, the sample was extracted and purified with n-hexane and
acetonitrile saturated with n-hexane. Limit of detection (LOD) of Trichlorfon and DDT were 0.005
and 0.002 pg/g and limit of quantitation (LOQ) of those substances were 0.010 and 0.005 pg/g.

Calibration curve in range 0.005-0.500 pg/g. The coefficient of determination (R®) more than 0.9950

The accuracy of the method presented as percentage recovery was between 98.2- 104.8 and

precision calculated by HORRAT equation was between 0.04-0.36 (acceptance criteria; limit < 2).

The results concluded that this technique is simple, high accuracy and precision with less time

consumed.

Keywords : Dried fish and salted fish, DDT, Trichlorfon
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AFN1FANWN
1. msmmg'mua::mimﬁ
1.1 ansumsgiuansiasaaesnoutazansing
(p,p’ -DDE, p,p’ -DDD, p,p’- DDT) purity >95.0%
1.2 @154Adl : n-Hexane PR grade, Acetonenitrile
PR grade, Aluminium oxide 90 active, Dichloromethane
AR grade, Sodium sulfate anhydrous AR grade, Sodium
chloride AR grade, Diethyl Ether AR grade
2. \iasfiauazaunsal
LAT 9 GC-MS $u 6890 wan sl Agilent
Technology 1ag/ld Electron impact (El) wag mode
Selected lon Monitoring (SIM), analytical column :
VertiBond' " 5 ms, 30 m x 0.25 mm i.d. x 0.25 um,
LARBIUADIMNG, LATDITE 3 Fuvs, 1T rotary evaporator,
Lﬂ%aﬂ ultra turrax, NSEATYNTDI LUBS 2, YN Buchner
funnel, Suction flask, Mixing cylinder, %#aan graduated,
separatory funnel, Erlenmeyer flask, Round-bottomed
flask, Glass column (10 mm id x 500 mm), Beaker,

Glass funnel.
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3. NISLATBUENTITLATDY GC-MS Mnuzay
A151991 1 : MSWSEUANTILLATEY GC-MS

sneazden dslnsaasnau a15an
Inlet Spitless at 250° C Spitless at 250° C
Oven Initial temperature 100° C , hold 2 min Initial temperature 80° C , hold 3 min

Ramp 25° C /min to 180° C , 11 min
(initial temperature Aailun1snsgam

wedgszuumsinans)

Column flow
Analytical column
Detector

Transfer line

4. MSATLNAITUINTFIY
Frasunmsguaslasaaeou 0.050 n3u azany
wazUsuUsNINTAIY acetone TinsuUsung 50 Haddns
dIUESUINIFINART (p,p’ - DDE, p,p’ - DDD, p,p’- DDT)
Hog19ay 0.050 N3 avansuazUsUUIIATHIY n-hexane
¥AsuuTinms 50 fladdns aldmsavanuasgiuiisienny
Wudu 1000 lulasniurefiadans
5. MSASENATDYN
AINAUNTBNTIVIATIERENTIAT TR LN AR
Insmansneunarini luvawiuazUanau lnawmailauia-
Tassnlnnsil-uuaaiUalnsiimesiu @enshegnaand
wlddusumilunmsitauitiemniinssuiunisdnuas
fidssunuannninvausia ewandlidiuin s vty
annsaseniinldtneusarlifianssusuniudaidiedis
Yandumianmsnsiadesisildimindssana 1 Alandy
amduisulsemulgrinisuanan ity
shawdasuntiuens vnsudsshegnadu 2 dnudftethn
psiAEiaseiindauuasinlnsnassnou wavdng

nawmadawialasuiinnsui-unaaalnsimes
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Constant pressure at 12.9 psi, 1.2 ml/min

Ramp 25° C /min to 180° C , 11 min

a

(And post — run 30 min at 280° C (funsia

A v v e ) & o aa
LwaaNﬂaauui’]aﬂﬂumsﬂumau@maumsw&umqﬁ)

Constant pressure at 5.45 psi, 0.7 ml/min

Verti Bond "' 5 ms, 30 m x 0.25 mm x 0.25 um
MS (Single quadrupole) with Selected Monitoring lons (SIM)

280° C, MS quadrupole; 150° C, MS source : 230° C

6. MsATIIATIZA
6.1 arsaiimdnuuasin lnsaaednou : 94
Freghalanfin 10 n¥u Tdlu Erlenmeyer flask fifiHUn
{fitl Acetonenitrile 100 fadans wewLLATEIUENAUE
200 rpm W1 30 W7 nsesiensza1enTeslalu Mixing
cylinder USuuSanasliinsu 100 fadans Aae Acetonenitrile
11 Sodium Chloride 15 A%u wag Dichloromethane
80 fiaddns wenauasfilala nseswiudduas Sodium
sulfate anhydrous Bz 2 WURALLAT UNa1sazans
lgszmeaulsunsvde 5 Taddns wldasanududu
2 nSusefiadans thansileandiaios GC-MS
6.2 ensiadnminuuassinfAfd (p,p’-DDE, p,p’-
DDD, p,p’-DDT) :
6.2.1 Fashegravandu 20 n$u Tdlu beaker
WA Sodium sulfate anhydrous 100 n$u gl 1
n-haxane 150 faddns whuniusie w3es ultra turrax
ANNSIES WU 2 WT wagnIesilenszatunses ldlu
suction flask (v¥gh 2 ads) dwansianaldadly round -

bottomed flask fifeihmEnTuAnliuan thlusewmemenses



Rotary evaporator Lipuniiiazseimenanisiglulasiau
auwrstamindnasaiendmdnluiulusiegralaeen
1min Round-bottomed flask Fnauiy (Gndrminlusiu

o

< 2 ndu lawae, dwmdnledu >2 nsu Tdsladu 2 nsu)

o
Aaa o

dlesnansiedmdnunasedaffiituazaneledluluiu
Fdludumeunisanasegraddeddminlutilugietis
TiAu 2 ndu Wielansazaneildatniusyansamlunisis
ansfnfioanaindedh ethuvhnsnseiesei
6.2.2 msanslusiu Tnemsihlvduainde 6.2.1
14 Reparatory funnel aza1me n-hexane U 13 ladans

v v

wavarngie Acetonenitrile #5uadae n-hexane s
30 fiadans (o 3 §7) sefdliuenduihduiiasmeedluiy
Acetonenitrile @infoAl8 n-hexane 100 Jadans Auee
hndu 500 fladans waviinansazaneundedudn 40 adans
weh 2 w#t daiiluendy Wit n-hexane lu Erlenmeyer
flask WiothlUafngh Tnewdin n-hexane 50 fadans fais
Tuendu Wity n-hexane saufudreshethndu 100 fadans
waliluendu fetuh G 2 afe) lodu n-hexane sy
WAx Sodium sulfate anhydrous 100 n5u aneansainasiu
Round —bottomed flask Knunsensasiigninedd uax
Sodium sulfate anhydrous AuUsENM 2 WURALAS U1l
szAMERIELA3 04 Rotary evaporator Auideuszanm 3-5
fiadans anuldnaon graduated USuU3nmseng n-hexane
Dy 10 fiaddns wdnhansilaluvhliuians
6.2.3 miﬁﬂa’]ﬂﬁﬁqwéw Alumina column
1779 Deactivated aluminum oxide sdeslasnaiutindu
2 Jaddns we1 523U aluminum oxide 10 nsu wildlu
glass column ﬁqmﬂmaé”mﬁﬁ gausvanal 1 WuRmns
LAu n-hexane 1 Jaaansuazansanale 5 Jadans waiveeie
n-hexane 100 faddns 1Aulu Round — bottomed flask
sEmeUTImsaavinewde 5 fadans agldansanududu
0.25 nSurefiadans (AulmaINAIg1sUaLAy 20 nfu)
thansiilaaadneies GC-MS
7. nsasadeuanuldldvesds”
7.1 MIMIAINANYDINITATIANU (Limit of

Detection, LOD)

vngeulneinasazaeunsgIuasluiingy
Uaufy uasiinisiasiest 10 91 anslasnassneunas
ansnaTifimududu 0.005 waz 0.002 lulasniusenu
iy Fadueududuvesansunnsguilifiafitianugs
3 191 Signal to noise ratio udFuIluaududusie
Yrinvesinetg

7.2 MITAINAVINTIATIUTUI (Limit of

Quantitation, LOQ)

vngeulneRaIsaraIeNInIg UM 0EN
Uafl wazvin1sinszet 10 91 anslaseaesneuunas
ansaRTiiaududuy 0.010 wag 0.005 lulasniusensy
AIUETU F9iAuRIWIn % Recovery wag Precision
(% RSD) waz HORRAT (nausinseeniusiosdan < 2)

HORRAT = Experimental RSD
Predicted Horwitz RSD
Predicted Horwitz RSD = 0.66 x 2%

T C Ju Concentration ratio (lsifiviag)

7.3 N13%1 Linearity and working range

vngeulnedNasazanauInIgIuadluied
Yanfiu shmsdmssisssumnududuas 7 91 nduiily
Siseiuaniouiioussinsmenudiuduiuiiuildfouas
wmdulsyansnisdadula (R > 0.9950 Fafinruidudu
gavhevesansinsnassnawdu 0.010, 0.040, 0.100, 0.400,
0.500 waz 1.000 lulasnsurensy wazansaai (p,p’-DDE,
p,p’-DDD, p,p’-DDT) 0.005, 0.020, 0.050, 0.200, 0.250
waz 0.500 Tulasn3usensy augnsu ndoumwnnnsiud

Aududunss Tngld Residual plot fanwd 1
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Residual Plot of Trichlorfon Residual Plot of p,p' - DDE
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Residual Plot of p,p' - DDD Residual Plot of DDT
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Al 1 manstuduanududunss Tagld Residual plot anslasrassweuwazansiil (p,p’-DDE, p,p’-DDD, p,p’-DDT)

7.4 N3y Accuracy Wag Precision
naaeulaiuansazaeunsgiu 3 anududu adulanfu imsiesgy sesuanududuay 7 Sudn
FuuAALLIL (Accuracy) Tuguvesn e fidudnisndufiu (% Recovery), Aiade (Mean), Adssiuusnnsgu
(SD) wag AndsauuInIgIUdNTivE (% RSD) asazatsumsgiulnsaaednou issduanududu 0.010, 0.100 uas
0.500 lulasn$useniu uwavansayaBanAsgUasART (p,p’-DDE, p,p’-DDD, p,p’DDT) iszdumnuidudiu 0.005, 0.050

waz 0.250 lulasnsusansy muasu

AENIFANIIN

MstaUIsRsIlATERaadmdaunawinlnsraosvou wasini luvawiwazanfy Inomalaudalasun
Innsil-uuaaiUalvsiiwes 14 Electron impact () uag Mode Selected lon Monitoring (SIM) meauiadia VertiBond "
5ms Tnsthegsladuyinisatadaedhazans ilevhansliuians ™ neudaidedesasiiuin Chromatogram
aunsausnlsdnmuuadlifiansdusumudmivresanslnsaaoivleu Mwdonandesaanfuuasinisifivasuasgiu
aslasnaedeu suiuanuidudu 0.005 lilasniusionty afadie exdlaululng fuieenlneld Sodium Sulfate

Anhydrous tasnanalaandnaios GC-MS agldnain1suenvesesAnaiaTui 4.924 Wil fenwi 2

-
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(bundance)

300
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[ T
Mime—= 400 fi 0N /00 n0n

Y

MR 2 waNSuENTiANgUINATEY GC-MS Yasansiniiindndngiyvilinlnsaaasiou lusegrslady Winans
WnsgIUNTEav 0.010 lulasniusensu

dm3uansAndl (p,p’-DDE, p,p’-DDD, p,p’-DDT) afindae n-hexane wag Acetonenitrile 7191838 n-hexane
thluszmeeines Rotary evaporator Wilusfuiildanmsarnundisuasirluviliuians Taskiu Alumina column
faesnlneld Sodium sulfate anhydrous thansiianalaanidnedos GC-MS avldnannisuenvesansai (oo’ -DDE,
p,p’-DDD, p,p’-DDT) iinfiadl 15311, 15.801 waw 16.280 Wit mudiu fanmil 3

3 21 TIC: 54007 Ddata.rns \EI@

Abundance]

12000

10000

8000 4

£000

DoT

4000 4

2000 4

3

T T T
Tima—> A00 1000 1R 00

2NN 3 HaNSUENTANEINAINATEY GC-MS vesasialidndngiyvilafai (p,p’-DDE, p,p’-DDD, p,p’-DDT)

TushegnsUanauiuansunsgiuiiszau 0.005 lulasniusoniy

-
NTEA1TDINTASYN QUULG]E]UWE]EI]’MQJ—EQM’]NJ 2559 5]._,

o
MR
N
v
—
(=
=
-~
n
)
-~
wm




aaa

NHANTNAGUANUYNADIVBITINTITUATIE U1 Tadrrinvesmsnsranuansinsraeiweuuasfnfiviniu

0.005 wag 0.002 lalasniumeniu Indrinvesn1sin@eUsuna 0.010 wag 0.005 lulasnsumnensu auaeu Feivreves
M Tauazaandudunse 0.005 - 0.500 lulasnsusiensy wazAduUsyansnsinaula (RY) felidosnin 0.9950
ALULERIRIY % recovery TR 98.2 - 104.8 wazALTiBILARIIE HORRAT fifn 0.04 - 0.33 (naudi < 2)°

U3u1muans Organochlorines Compound Group Dustensuifosnetsuady dmnsieit 2 uaxiinns Selected lon
Monitoring (SIM) #5797LA51%% Quantified ion Target (m/z) way Confirmed ion (m/z) Ussansusiazviln s18aziden

9 -
PNATINN 3

a I A .. asa Iy I < A a
M151991 2 AULUU (Accuracy) hay ANUWIES (Precision) PBIITIATIZNIRIBY1IUA LAY LUBLANETAZANTUINTZIU

InspaoineuLazanshnviluszAuaMuLdusIe

Organo Trichlorfon 4.924 0.010 98.23+1.77 1.80 0.09
phosphorus 0.100 99.47+1.68 1.69 0.11
0.500 100.91+2.55 2.53 0.22

Organo p,p’-DDE 15.311 0.005 99.73+5.20 522 0.22
chlorines 0.050 100.98+0.67 0.66 0.04
0.250 100.82+4.21 4.18 0.32

p,p’-DDD 15.801 0.005 100.86+8.03 7.66 0.33

0.050 98.86+3.42 3.46 0.21

0.250 100.92+2.94 291 0.23

p,p’-DDT 16.280 0.005 100.87+4.53 4.49 0.19

0.050 101.03+1.84 1.82 0.11

0.250 100.71+1.62 1.61 0.12

nueLe : Spiked Level (pg/g) Ao nMsiinasavatennIgiulasnaesoulara1sha seduaudndusing

Tushegralanfuneuain mihelulasniusensuiladagisUandy)

a151971 3 Selected Compound Group of Organophosphorus and Organochlorines pesticides in GC-MS

confirmation analysis

Organo phosphorus Trichlorfon 4.924 110
Organo chlorines p,p’- DDE 15311 246 318 248
p,p’- DDD 15.801 235 237 165
p,p’- DDT 16.280 235 237 236

-
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