WNEW. GAS-CHROMATOGRAPHY-
BASEDMAPPROACHES FOR THE
VMGNINORING OF PESTICIDES

J.J. Ramos, M. Saéz, L. Ramos”

Dpt. Instrum. Anal. & Environ. Chem., IQOG, CSIC. Juan de la
Cierva 3, 28006 Madrid. Spain. E-mail: |.ramos@igog.csic.es

W

Pesiicid
NnenIte
.
-

INTRODUCTION

Ralnflrrlgatlon T o
— ._0- -.' — “. 'rl'
— [ X
<.
/\/@ wmantslsml

Dl T Paved Surfaces

Bay Regional Water Board



: -' ! INTRODUCTION
4

v Co outgoor pidan/agricultural pesticides
are common in envirenmental samples

Organochlorines
» DDT, Chlordane, Dieldrin...

Orgaphosphates
* Diazinon, Chlorpyriphos...

Pyrethroids

2?7?77

INTRODUCTION




INTRODUCTION

A | are regulated by laws intended to
prev vironmental problems

set in fruits to protect consumer’s health

o

Pesticides MRL (mg/kg)

Orange

Diazinon 05°?
Parathion-methyl
Fenitrothion 28
Malathion 2°
Fenthion
Chlorpyriphos-ethyl
Bromophos-methyl
Methidathion 28
Azinphos-methy! 22
Permethin

a=EUMRL
b = Dutch MRL
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Iysig inrenvirenmental samples

+[6€_dsector

.
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4 Technic‘:\dvances in GC:

* Fast(er) analysis
* Better detectability
 Improved separation

v' Limitations of conventional sample preparation methods:

» Manual procedures (partly)
* Large quantities of sample, solvents, wastes
* Prone to loss and contamination
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Fa&Wn ple preparation ?
#

‘ Reguirements:

ViRiatursation
v %hamed detectability:
= Large aliquot injection

- Improved detection (+ identification)
v Enhanced! separation:

- GCxGC
v’ On-line procedures
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v" Unravel the composition of complex mixtures:

s, essential oils
» Petroleum rmxtures

v Identify‘dividual components within complex families
of pollutants:

* PCBs, PCDD/Fs
* PBDEs, PCNs

=>> Limited number of applications for pesticides
v Group separation of related families of pollutants

=>> No tested for pesticides yet
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Culrre ﬁ]geﬁ inrenavifonmental chemistry:

v ple preparation methods for environmental
and food analysis: trace pollutants and monitoring

* Faster MSPD
. Miniatu&d
v' Powerful separation (+ identification) techniques:

» Selective and sensitive detectors: qMS, ITD(MS/MS)
» Powerful separation techniques: GCxGC

-

#
SVAEastm [Rofol pesticides in environmental samples

1. Generic miniaturised sample prep method
' Fr‘it: MSPD Issed procedure

2. Determination of individual components
-  GCxGC vs GC—gMS
-  Group separation (fast visual recognition: screening)
- Individual components (accurate determination)
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v Matmmase dispersion
" applie wit'samples

o)

Waste Collected extract

MSPD: MATERIALS and METHODS

/ -
Ll
valmp Aspects in MSPD1:
% SeJ_ection of sorbent

- best results with C8 material
- glection of extraction solvent

- best results with ethyl acetate
3. Removal of interfering material

- depending on samples

1E.M. Kristenson et al., J. Chromatogr. A 917 (2001) 277.




MSPD: MATERIALS and METHODS

ayple 0 ion metb_g_,d:
J miaﬂrised sample prep: MSPD
0.1 g of fresh peel + 0.1 g C8
'kin on an SPE cartridge
3. Washing 'hh water (except for apple)
4. Elution with 700 ul EtOAC

Samples:

Orange, pear, grape and apple

Pesticides:

v' 15 Organophosphorous pesticides
v 10 Triazines
v' 8 Pyrethroids

Recovery (%)

MSPDERESULTS and DISCUSSION

Recovery (%)

v No extra cleaa p but severe matrix effect was
observed: standard addition and careful selection of
selective ions.

v Two separated GE §IS runs for triazines and OPPs
(SCAN) and for pyrethroids (SIM).




MSPD: RESULTS and DISCUSSION

Percent average recovery (RSD)l

Orange

Apple

Grape

Pear

Malathion 95(5)
Bromophos-Me 104(22)

Chlorpyrifos-Et 103(9)

97(11)
84(22)

99(7)

78(6)
81(7)

49(4)

88(22)
87(18)

70(24)

Atrazine 111(18)
Prometryne 107(4)

93(22)
94(10)

88(3)
69(5)

88(21)
85(24)

Cypermetrin [lI+IV 102(1)

Deltamethrin 99(9)

94(13)
89(13)

93(5)
99(26)

92(25)
88(17)

1 n =4. Spiking level, 0.5 mg/kg

MSPD: RESULTS and DISCUSSION
PpIusIEEalVISE application to non-spiked samples
-
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Abundance.
12000

9000
6000

3000

Abundance;

Standard mixture, 0.5 mg/kg
30000

Peak numbering: (1) atratron, (2) simazine,

(3) prometron, (4) atrazine, (5) promazine,

(6) terbuthylazine, (7) diazinon, (8) disulfoton,

(9) parathion-Me, (10) simetryn, (11) ametryn,
(12) prometryn, (13) paraoxon-Et, (14) terbutryne,
(15) malathion, (16) fenthion, (17) chlorpyrifos,

and (18) bromophos-Me. o

j

Triazines: lon 58.00, 170.00, 173.00

OPPs: lon 125.00, 152.00, 109.00
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BeXCC: MATERIALS and METHODS

F
GECXGEC-micreECD: group analysis

WCxGC columm combinations:

1D GC Collrmmme 2D GC column

COWPRRE b 0250m), | (1 m x 0.1 m x 0.1 um)

ZB-5 HT-8

5% phenyl methylpolysiloxane 8% phenyl methylsiloxane-carborane
HT-8 BPX-50

8% phenyl methylsiloxane-carborane | 50% phenyl polysilphenilene siloxane
DB-17 Supelcowax-10

50% phenyl methylpolysiloxane polyethylene glycol type

GEXGCIRESULTS and DISCUSSION

® OoPPs
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Enhanced selectivity and sensitivity:

MSPBIPIUE GEXGC-microECD R 100
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Ehhanced Selectivity and sensitivity:
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EEERVISNVSICEXGCI RESUL TS and DISCUSSION

Non-spiked grape (100 mg)

A

Abundance,
12000

Triazines: lon 58.00, 170.00, 173.00

OPPs: lon 125.00, 152.00, 109.00
9000

2D time fin)

Abundance]

30000

20000

2D time fnin)

10000
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CONCLUSIONS

-

v Misation gooed alternative

~ +_ small amount of sample
‘ﬁow solvent and sample consumption
e minimal wastes
» faster sample preparation: monitoring
* 0n lne or at- ine coupling with GC (automation)

v' Combined with enhanced separation +
detection techniques (GCxGC)

» faster generic accurate analytical methods
* routine analysis and monitoring
* new studies
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