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INTRODUCTION

organic pollutants
ing to their high
culture practice.

ion of interest is

erface. Wlth the addition of
utosampler and the full control
are, the complete analysis can be
mg the use of solvents while protecting
. Moreover, the use of selective detector such as
g in El (+) mode allows unequivocal identification of
des and avoids interferences from matrix working in single
onitoring mode (SIM).

INSTRUMENTATION AND SYSTEM CONDITIONS

The mnavatlve KONIK Pestilizer® system marries in synergy the separation
and ial of normal or HPLC to the ion and
selective detection of HRGC-MS system.

Table 1: Chromatographic Conditions

LC-GC Transfer

The flow diagram (Figure 1) describes the interface operating
principles. This patented interface allows the trapping of pesticides in
the trap, which is held at the chosen temperature while a digitally
controlled continuous flow of Helium maintains the column flow and
eliminates the solvent from the trap.

Figure 1-a Stabilization step
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b-KONIK PESTILIZER® quality parameters

Table 2: LOD for the selected pesticides
in water subjected to KONIK Pestilizer®

Peak LoD
n° Compound (ngll)
1 2-Chloroaniline 1.0
2. 1-Chloro-3-nitrobenzene 0.2
3. Hexachlorobenzene 0.2
4. Atrazine 295
5. Lindane 9.5
6. 4-Octylphenol 0.02
7. 4-Nonylphenol 0.1
8. Aldrin 20
9. Chlorpyrifos ethyl 15.0
10. Parathion ethyl 6.5
11.  Chlorfenvinphos 22>
12. a-Endosulfan 5.5
13. Bisphenol A 400
14. Dieldrin 1.5
15. Endrin 460°
16. o,p™-DDT 0.5
17. Chlordecone 58bd
18. p,p-DDT 45
19.  Di(2: 8.0
28/N = 3 for 10 ml of water, SIM mode; ® ng/ml;
©LOD 64 ng/l for m/z 81; ¢ sum of ions m/z 272+274

c-Sample analysis by KONIK PESTILIZER®

Tap water spiked at different pesticide levels (10 ml)

Stabilization:

Helium enters the packed liner through both external (500 =
ml/min) and internal flow (500 ml/min) (A and B in Figure 1).
Eluent coming from HPLC pump is sent to waste. K2 Injector
temp. stabilizes at 70°C (water) and 90°C (oil). Oven temp. is
set at 40°C. EV1 is opened and EV2 is closed.

Transfer:

The solvent with pesticides reaches the liner at 0.5 ml/min
(water analysis) and 0.1 ml/min (olive samples). Helium
pushes the solvent through the adsorbent. Analytes are
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retained, and the solvent is vented to waste through the
waste tubing (WT in Figures 1 and 2).

Remaining solvent elimination:

LC solvent coming from the pump is sent to waste. Helium
pushes the remaining solvent in the capillary tubing to waste
for 2 min to complete elimination of the solvent. EV2 is
closed. EV1 is opened.

Samples:  Sunflower and olive oil purchased from local market.
Tap water supplied from Sant Cugat del Vallés.

Standards: For water lysis, individual ds at 1000
pg/ml were supplied by LDA26 (France)

For oil analysis, individual net repr of
org hlorine, or h horous and pyrethroids id
were purchased from A d and mixtures of pesticides

were supplied by CARSO (France)
LC-UV-Vis and preliminary transference step study:

Water: Primary standard solution of compounds at concentrations
between 64 ng/ml-4.3 pg/ml were prepared in Milli-Q water for
optimisation of transference step. Secondary solutions at lower
levels (ppb-ppt) were prepared for LOD determination.

Qil: dard luti i in |
1 of pounds 1000 pglml) for HPLC study. Oil
samples were spiked with pesticides.

Primary

HPLC Conditions (only for oil analysis)

Instrument: KONIK HPLC 600

Column: C4 column (5 cm x 4.6 mm i.d. X 5 pm)

Flow: 2 mlimin

Injection volume: 20 pl

Mobil Phase: Methanol:water 85:15 (v/v) (5 min); gradient in
2 min to 100% isopropanol (20min).

Oven Temp.: 45°C

Detector: UV-Vis, A =205 nm

K2 Interface Conditions

Adsorbent: TENAX TA 80/100 mesh

Adsorp. Temp: Water: 70 °C (adsorp.); 3°C/s to 315°C (desorp.)
0il: 90°C (adsorp.); 8°C/s to 270°C (desorp.)

1 to 10 ml (water); 3.4 ml (sunflower oil)

0.5 ml/min (water); 0.1 ml/min (oil)

Water: 16 psi (exter. flow); 500 ml/min (inter. flow)
Oil: 36 psi (exter. flow); 500 ml/min (inter. flow)

Transfer volume:
Transfer Flow:
He Flow:

HRGC Conditions

Instrument: KONIK 4000B series

Column: Meta.X5 30 m x 0.25 mm x 0.25 um (water)
KAP-5MS 60 m x 0.25 mm x 0.25 um (oil)

Carrier: Helium at 16 psi (water); 36 psi (oil)

Oven: Water: 40°C (variable min); 20°C/min; 120°C;

5°C/min; 270°C (5 min)
Oil: 40°C (49.5 min); 20°C/min; 190°C (1 min)
5°C/min; 310°C (10 min)

MS Conditions
Instrument:

lonizat. mode:
Acquis.mode:

KONIK MS Q12 QUADRUPOLE

El+ (70eV)

Full-scan; m/z 50-500 (water); 50-520 (oil); 350 ms
SIM mode (water: 3 groups; 4-6 ions/group; 50-75
ms/ion; oil: 3 groups; 8-10 ions/group; 20ms/ion)

Source Temp.: 150°C
Interface temp.:  270°C (water); 310°C (oil)
Photomultiplier: 880V

Thermal desorption:

Helium enters only through the external gas inlet (A in figure
1) to the column. K2 interface is heated for 3 min and the
retained pesticides are desorbed and transferred to the
capillary GC column. EV1 and EV2 are closed.

RESULTS
ANALYSIS OF PESTICIDES IN WATER

a- Optimisation of transference step for water

Transfer HPLC flow: 1 ml transferred; Ads. Temp. 70°C

©0.1 mi/min ®0.3 mimin 0 0.5 mi/min
Conc. 0.1-4.3 ug/ml
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v For 1 ml of water, the best responses were obtained for
slower transfer flow, i.e. 0.1 ml/min. Nevertheless, for
of high of water (for i 10 ml),

0.5 ml/min were chosen for reasons of rapidity.

Adsorption Temp.: 1 ml transferred at 0.5 ml/min

©60°C = 70°C m 80°C @ 90°C
Conc. 0.1-4.3 ug/ml

Area (mV.s)
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el &
v In general, adsorptlon Temp of 70°C and 80°C were the best
choice as a p! all the

ANALYSIS OF PESTICIDES IN EDIBLE OILS

a- HPLC separation of pesticides from sunflower oil
matrix

Pesticides

proveye

Oil fat

T T T T

Time ¥

3.44 ml 1. Methyl parathion 020
. 2. Chlorpyrifos methyl  0.06
0.1 ml/min 3. Paraoxon ethyl 088

4. Pirimiphos methyl 0.32

b- Sunflower oil analysis S Hoptachiorsposida 001
s

Sunflower oil spiked at 1 pg/ml level (20 pl injected) 10 Rirbon o3

11. Carbophenothion 010

I 12. Tetramethrir 0.61

3 ] 13. Metoxychlor 0.12

14. Phenothrin
15. Permethrin

CONCLUSIONS AND FUTURE WORK

4 The multidimensional KONIK K2 HPLCxHRGG-MS system (KONIK Pestilizer®)
allows to analyse automatically without previous sample pretreatment
different types of pesticides in water and oil samples.

“

The KONIK Pestilizer® that uses MS allows unambiguous identification of the
pesticides in water by El(+) working in full-scan mode and good sensitivity
working in SIM mode (down to ppt in water samples). Moreover, LODs can be
improve if necessary by injection of higher sample volumes for both types of
samples, water and oil.

4+ The ility of the
demonstrated.

to real

has been y

4+ Nowadays, optimisation of other parameters such as PDMS trap, HPLC
composition for oil analysis and determination of quality parameters is under
study.
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