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Simultaneous Determination of Organophosphorous Pesticides in Foods by
Dual-column GC with Mass Spectrometer and Pulsed FPD
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Abstract

We evaluated a simultancous analytical method for organophosphorous pesticides in foods using dual-column gas
chromatography (GC) with a mass spectrometer (MS) and pulsed flame photometric detector (PFPD, P mode). The
pesticides were extracted with ethyl acetate in the presence of anhydrous Na;SO4 using a homogenizer. The extract was
concentrated and reconstituted in acetonitrile, followed by clean-up with a tandem C18 column and double-layered
SPE cartridge column (graphite carbon black/aminopropyl). The test solution, divided into two vials, was measured
simultaneously with two automatic liquid samplers. Mass spectra and selective detection of PFPD were obtained from
the results of a single measurement. By comparing the data from various types of detectors, it is possible to obtain more

qualitative information. This method was useful for the analysis of organophosphorous pesticides in foods.
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Hinn BT sZ b ix#L V. T, RERES (FPD)
) R MEER BRI TE S 20, FikY &
BEOHWEIEIENRTWED, ¥4 F3IvrL Y
A, RBHAOY Y PREOFEETZIT L0,
AR EThEREDT Y 2 BHEOMEIZH
WTHDH, TIT. HROEBRTIZR { Wikk (8
WAR) EHwiz2r 2K FPD (PFPD) AHES M
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AF T OGEBE FBIUREBEAL. WHE I
B, TNFT Ly —3INTHRLE—ICLT,
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BEHE S PEAEREHE B X ONN SRR S T AR AL AE 3
(Bk) OEAEERB X WAL (B8, FOLRE T
(Bk) ®EMW. WENROREEZRT ISRT. A

EEmMEE LT, 7% 1L d8 T+ 7% L »-ds.
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* Methamidophos 141 126 94
1 Dichlorvos 109 185 220 145
2 Mevinphos 192 127 109 164
3 Methacrifos 240 208 180 125
4 Ethoprophos 158 139 200 242
5 Dioxabenzofos 216 183 153 201
6 Cadusafos 159 213 270 127
7 Phorate 121 260 231 75
8 Dimethoate 125 229 87 143
9 Cyanophos 243 109 125 180
Terbufos 231 153 288 186

10 Fonofos 109 137 246
11 Diazinon 179 304 199 276
12 Isazophos L6l 313 285 257
13 Etrimfos 292 181 277 153
14 Dichlofenthion 279 223 251 162

Phosphamidon 127 264 193 227

15 Chlorpyriphos methyl 286 125 288 323
16 Tolchlofos methyl 265 250 125 267
17 Fenitrothion 277 125 109 260
18 Pirimiphos methyl 290 305 276 233
19,21  Dimethylvinphos 295 109 206 297
20 Malathion 173 158 125 256
21 Fenthion 278 125 169 109
2 Chlorpyriphos 314 199 258 286
7] Parathion 291 109 139 5235
23,24 Fosthiazate 195 283 227 166

25,26  Chlorfenvinphos 267 323 295
26 Isofenphos 213 255 185 121
27 Phentoate 274 246 125 107

Quinalphos 146 241 270
28 Methidathion 145 125 85 93
29 Propaphos 304 220 262 140
30 Tetrachlorvinphos 331 109 329 333
31 Butamifos 286 200 258 253

¥ Fenamiphos 139 219 303
32 Prtothiofos 309 267 162 239
"33 Profenophos 387 0 208 L 52 207
34 Fensulfothion 292 308 156 236
35 Ethion 231 384 153 125
36 Triazophos 257 161 313 285
37 Edifenfos 310 109 173 201
38 Pyridafenthion 340 199 188 125
39 EPN 157 169 323 185
40 Piperophos 320 140 122 278
41 Anilophos 226 334 125 184
n Azinphos methyl 160 132 93 77
Phosalone 182 367 121 154
43 Pyraclofos 360 194 138 111

* Methamidophos (£ 5] Tl %€ L 7=

i —
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L. 72 F>TS0mlZAAT Y 7L, 1000 pg/ml
BRICHB L7 851271 b ¥ & HWT 20 pg/ml &
WEITAHMLZ, ZDRAF 3 FF AR & 2Rt
DR AR (BHIELE () 2 :20pgml) %
25mlF2OAWL. 7MY TS0mIZA AT v T 24T
Wy 1 pg/ml ORGEREREE L. NEBEERHIZEA
Fhsomgfil, 7T b ELE IV TSOm IS
ART w7 L. 1000 pg/ml HERICHBL 720 2 OFEHRE
71N T10pg/m ERE CTHRL 720 1 pg/ml &l
OREEEBEA, ST P EHWT, 0.01, 0.05, 0.1,
0.5 pg/ml B2 B &) ITHML oo T ORIEROLE
M, WNEEEDEZ 0.1 yg/ml 225 X)L
2
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Ty i F7ErZFYN (1:3) 10ml. TEF=H L
10ml T3 ¥ 74 3 a =¥ 7 %4F\>. Envi-Carb/NH, [El4H
5 L0 ERICCI8 FMlA T AR {17,
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AT AT ATIR, ABHEZ 22054 TIVITTEIL,
20+ — 75— THERZEAL, MS & PFPD
X TRINEIFD . WIBICBELTE, PHZELVE

E1 GC¥AThOPELEM

JERAAFVEFHEL TERERD A T L ORFFRFH
EHAL, EALUED ERFEFHMOMAY S, 700V
V) A AF VOGN 1813 min l2h 5 LI I12Z
NENOIEAITE I ZRD T2
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g RERE Ic e L, R — R L. BT
AT 20g. KAFHT 10g ZAMTICHEL 70 KRB
AEMAK0m EHEML, 2BFHBELAL RS
50ml B & UMAMEEF U YA 100gEMA. TL >
Y —3INT3IFMEEYF A4 XML, k. Lk
BAMEHMBL, RAICHEBRTF L E S0 ml IR THE
3PRIRE Y F 4 AHH L, M & 2lfk. Lo
Higk b, 0COHBTO—F ) -/ K L —F —
ICTCiMET o7 MWL ImBUFIZLT, 7D
ZRYNMEMATIONC LA, I¥TF4a>yL
72 C18 fl4H 74 5 A E Envi-Carb/NH, 74 7 & % C18

B T A EERICES LS Co%, Rz L

THSAICAM L, D%, 4m D7 b=FI N
Tk L. C18 [E# A 7 A %4} L T Envi-Carb/NH, [FAH
AFHICRVEZY i TERPZMY N (1:3) 20ml 25
LTERERSZEISEL, BT RML. N
Yoamliche B L ICEERITo/ Tz, HRELLR
LT a0, A7 208 EEVIRHTRO
WEBEESER L 720

#2 GCMS B L U PFPD Ol E 5 1F

Gas chromatograph  Agilent 7890A
Capillary Column ~ HP-5MS, 30 m lengthx().25 mm id.,
0.25 pum thichness

Carrier gas He
Injection temp. 280°C
Injection mode Splitless

60°C (2 min Hold) — 25°C/min (150°C) —
3"C/min (200°C) — 5°C/min (300°C, 7.73 min

Oven temp.

Hold)
MS Agilent 5975C inert XL MSD
SCAN 50-550 m/z
SIM See Table 1
PFPD OI Analytical 5380

Detector Temp. 300°C

H2 Flow rate 11.3 ml/min
Air Flow rate 7.7 ml/min
Make Up Gas (He) 10.5 ml/min
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12, 1pg/iml @ A % 3 FRADE#EEO MS 3 X U PFPD
D7uTbFIL96 (F3). 273 FFADLI
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#*3 PFPD MIEIC BT 5 RM MR &g sl o
W AR L - E R EORMEE T 5=

(FRINiEEFE 0.25 pg/ml)
B A N
KRR B REE AW

Anilofos 97 122 107 125
Azinphos ethyl and

Pk v DI I
E:ﬁ:gﬁgﬁgi““d 58 121 59 129
Cadusafos 94 111 89 108
Chlorfenvinphos (E) 96 111 97 109
Chlorpyrifos and Parathion 95 111 124 110
Chlorpyrifos methyl 93 114 93 114
Diazinon 96 106 93 112
Dichlofenthion 95 106 95 106
Dichlorvos 99 130 62 111
Dimethoate 97 119 100 112
Dimethylvinphos (E) 101 106 96 110
Dioxabenzofos 95 117 91 111
Edifenphos 99 120 93 118
EPN 90 112 101 115
Ethion 96 115 104 111
Ethoprophos 95 115 89 112
Etrimfos 91 105 87 107
Fenitrothion 94 112 102 110
Fensulfothion 106 109 117 112
?)Eigi:tlﬁgls?fphus @) DAk AR Ea R = B
Fonofos 95 112 91 109
Fosthiazate 75 93 67 104
Isazophos 94 107 94 1o
S s @ o
Malathion 96 111 98 108
Methacrifos 86 113 74 117
Methidathion 97 105 98 103
Mevinphos 101 113 95 108
Phorate 93 114 84 107
Piperophos 103 100 102 114
Pirimiphos methyl 97 108 98 108
Profenofos 97 109 96 114
Propaphos 97 102 95 104
Prothiofos 115 108 94 112
Pyraclofos 106 115 105 115
Pyridaphenthion 97 115 106 115
Terbufos 94 115 90 113
Tetrachlorvinphos 93 116 96 115
Tolclofos methyl 95 109 94 108
Triazophos 100 107 98 112
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